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OU3UKO-MATEMATUYECKHUE HAYKH | PHYSICAL & MATHEMATICAL SCIENCES

VK 517.928 https://doi.org/10.33619/2414-2948/92/01
CUHI'YJIAPHO BOSMYIIEHHOE YPABHEHUE CO CKAYKOM B PEHIEHUAX

©A3umoe b. A., ORCID: 0000-0001-5849-8583, kano. ¢huz.-mam. nayx,
Ouwickuii 2ocyoapcmeennbiii ynusepcumem, 2. Owt, Kvipevizcman, b r82@bk.ru

SINGULARLY PERTURBED EQUATION WITH A JUMP IN SOLUTIONS

©Azimov B., ORCID: 0000-0001-5849-8583, Ph.D.,
Osh State University, Osh, Kyrgyzstan, b _r82@bk.ru

Annomayua. MeTogoM mapaMeTpU3allMy IMMOCTPOCHA ACHMIITOTHKA DEIICHHS MOJIEIBHOTO
OHOMEPHOTIO CHHTYJISPHO BO3MYyIllIeHHOro ypaBHeHus Jlaiitxmmuia. OcoOGeHHOCTh 3ajauu
3aKJIIOYaeTcsl B TOM, 4T0 B Touke X=0 cymecTtByeT ocobas Touka. /lokazaHO, 4TO B 3TOH 0CO0Oi
TOYKE PEIICHUE CHHTYISIPHO BO3MYIIEHHOH 3agaun JlaiiTxuiuia pe3ko MEHSeT CBOe 3Ha4eHHe, T. €.
IIPOMCXOAUT SIBJICHUE CKayKa. BeI4mciieHo 3HaYeHne 3TOTo CKavKa.

Abstract. The asymptotics of the solution of the model one-dimensional singularly perturbed
Lighthill equation is constructed by the parametrization method. A feature of the problem is that
there is a singular point at the point x=0. It is proved that at this singular point the solution of
the singularly perturbed Lighthill problem changes its value sharply, i.e., jump occurs. The value of
this jump is calculated.

Knroueswvie crosa: MNpUHOHUII HUHAYKIOUHW, MCETOHA MAXXOPAHT, ocobas TO4YKa, AaCHMIITOTHUKA,
CKa4YOK.

Keywords: principle of induction, majorant method, singular point, asymptotics, jump.

Jl1st HOCTpOEHMSI U PELIeHNUs 33a4 UCIIOIb30BaIM paboThI psja aBTopos [1-9].
PaccmoTpum cnenyrouyto 3a1ady:

(x + ew) = + q(ux) = r(x), (1)
u(1) = u, (2)

re 0 < & < 1- maneii mapamerp, x € [0,1], u®— wusBectnas nocrosunas, q(x),r(x) €
c*[0,1] .

TpeOyeTcs MeTo0M apaMeTpU3aIiy UCCIeI0BATh CKAYOK PEIICHUS B HAUYAIBHON TOUKE X =
0. B ypaBuenuu (1) BBenem mapamerp ¢ € &y[(€), 1], rae &y(g)- moka HeussectHo, 1 &4(0) < 0.
Ecnu BeIMONTHSIETCS Clle/TyIOIIee HEPaBEeHCTBO

x(§) +eu($) # 0, 3)
TO ypaBHeHHE (1) DKBUBAJIEHTHO CIIETYIOIIEH CUCTEME yPaBHEHUI
EZ_Z =7(x(9) — q(x(©)u(®), u(1) = u° 4.1)
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¢ =x(9) +eu(?), x(1) = 1 (42)

Hccnenyem pemenue cucteMbl ypaBHeHui (4.1) m (4.2). Pemenne OymeMm ucKaTh B BHUIE
PSIOB:
u(§) = ug(§) + euy (§) + *uy(§) + - (5.1)
x =&+ ex (&) + e2x,(8) + - (5.2)

Bnece w;(§) Gj=0,1,23,..), x(§)(k=123,..) moxa HeusBeCcTHble (QYHKIUH MU
uo(1) =u’ u, (1) =0 x00)=0, (k=1,23...).
[Moncrasisst (5.1), (5.2), coorBeTcTBEHHO, B (4.1) 1 (4.2) monydaeM:

f;i—?(f)ek =71($) +;rj () (exy + %%, + ) +

@+ D @y @O + 220+ ) | [uo () + 2y + ],
j=1

dx . .
§+ L= e g k(§) =S+ Xjoy % (e +eXjmw ()¢’
Orcrona, eciay npUpaBHATh KOAPPUIUEHTH! MPU OJUHAKOBBIX CTENEHSAX MaJoro napaMmerpa,
TO UMEEM

1 dr (o) 1 diq(§) (6.0)
() = T q;(&) =5 ae
§92 = —q(Ou® + 1), up(D) =,
d
Ly (§) = £ 5 +(Our(©) = (0O + a1 O (Do ).
u, (1) = 0. 6.1)
My (§) = § 28 — x1() = uo(9), x(1) =0 7D
Luy (§) = 11X + 1pxf + q1xu0(§) + u1q1(§)x; = (6.2)
=11X; + qi1oUp + f1(3,Up), uz(1) =0
Mx, =u,(8),x,(1) =0, oo oo s e s ol (7.2)
Luy (§) = r1x5 + quXmUo + [ (X1, X2, o) X1, Uy, Uz, voe s Umy1),
w, (1) = 0. (6.m)
Mxp = Um-1(5), xm(1) =0, (7.m)
OyHKIHS fr, (X1, X2, <o) Xm—1, Ug) U1y = » Um—1) — (6.0) — perieHne, 3aBHCAIIEE TOJBKO OT
(GyHKIMIL, COCTOAIMX U3 COOCTBEHHBIX API'yMEHTOB
u (&) = ulexp {— ff q(s)stds + P(¢) ffP‘l(s)s‘lr(s)ds}, (8)
3nech

—G)
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ECI(S) - qo}ds _
s

£
P(§) = exp [—f q(S)S‘ldsl = s 9exp {—f
1 1
=£79Q(), Q(s) = exp{— [{ L5},

Mzl cuutaem

90 = q(0) > 0.
Torma (8)

up(§)~§71Q(0) =¢7%, &£-0.  (a;=Q(0) ©)

Jpyrumu cioBaMu
&> 0mpu uy — oo.

0
ay, = a(0) [uo +f s™1*4° [ Q1(s)r(s)ds
1

Tenepp u3 (7.1)

3 3 u
0O =€ [ sPup(s)ds~¢ [ ups 0 s~ =g, g0, p=pit
1 1 1+4qo
Jpyrumu cioBamu
x1(§)~—p§7%, §-0 (10)
Teneps u3 (6.1).
Luy (§)~A; 87207, 8-> 0 (11)
3neck Mbl iuiem A, = const, To u3 (11).
§
u1(€)~5‘q0f s90~1dsp,~E~240B, , § > 0. B; = const.
1
Teneps HalimeM acUMITOTUKY X, (&)- U3 (7.2).
¢ - § —2gg— _
x2(§) = ¢ [ sT2uy(s)ds ~§ [ ByST2072ds~Brd 2%, §—0.
Teneps u3 (6.2)
Lu, (§)~Ay8 734, §—0.
N3 storo

_ '3 _ _
Uz (§)~s° fl §240~1dsBy~B,§ %, §—0.
Jlanee 1o moyIHOM MareMaTH4YeCKOM MHIYKIUU

X (E)~ = P& 0,13 (§)~B, 70, & > 0.

3Ha4YUTh, ACUMIITOTUKA PELICHUs cucTeMbl ypaBHeHui (4.1) u (4.2.) npumer BuA:

W(E)~E 0 ag + By§ e + By(§7D08) + -+ B(§0E) + -] (12)
X(E)~BIE + Brf 08 + Bo(§0E) 4 -+ B (§ )" + -]

U3 (12) 3TOT psia ABISIETCS aCUMIITOTHYECKUM psiioM. Ecin
§ € {e®™, 1} (13)
Ecm (0 <y < 1).
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Teneps
ap ,_, ) (14)
X =& — e+ 0(¢e
() =& gt e+ 0D
Ecnu Mb1 Halinem, kakoe 3HaueHue & coorBeTcTBYeT X = 0 U3 ypaBHCHHS
1
G NTor (15)
§()~(e 1) > 0, &~ 0
Torma u3 (12.1)
a —A4o
w(0)~ (e -2y To+T (10
1+q

CrnenoBarenbHo, (16) ecth ckadok pemieHuss B Touke x=0. Takum oOpa3om, MbI MOIYUHIH
(dbopmanbHOE J0Ka3aTeIbCTBO CIEAYIONIEro ypaBHeHus. Terneps mpoBepuM, Korjaa ypasHenus (1) u

(4) 5KBUBAJICHTHEI.
a
Oq E_qo + anf_qo + 0(82) = f + gf_%ao
0

x(§ +eu@)) = —e 7

310 BRIpaKEHHE OyAET HYJICH, €CIIH

qo
1+ q

+ 0(&?), e—>0

1
& AoNT T

E~(— M)qu, a, > 0 0HO MHMMOE.
1+qg

Takum obpazom x(&) + eu(é) #0 ecmuay > 0, 10 ectb cuctemsl (1) u (4) SKBHBAJCHTHBI

pu ay > 0.
Teopema. Ecnu

0
a, = Q(0) Iuo + j- sTH9Q(s)r(s)ds| > 0
1

To permrenne 3amaun (1) cymecrByer Ha orpeske [0,1] u B Touke x = 0 Oymer ckauok (16).
[TosHOE J0KA3aTeNbCTBO TEOPEMBI JOKa3bIBaeTCss MeTogoM MakopaHt. Ciyuait*, xorma q(0) = 0,
r(0) = ry < 0. B aToM ciyyae:

Uy (x)~rplnx (17)
Bynewm cuurars, 4to
o =1r(0)<0 (18)
Torna u3 ypaBHeHU# NpeAbIAYyIIETro cayyas™
©) = ff‘z ()d ff‘z msds | T v s =
xlf—fls Uo(s sfls Toln de=S‘2ds = =
~€r0lnS(—s‘1)|i + Eff InS-S~lds ~ —rylné, & > O re.
x1(§)~ —rplné (19)

Teneps onpenenum w4 (€). U3 npenpiaymero mynkra (6.1).

¢ (20)
u1(€)~P(f)f P~1(s) In?(s)r¢s~tds~B,In3&ds, E-0
1

By =q1(0)ry >0

Otcroma
By = const > 0
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Teneps onpenenum x, (£).

x, (&) = Effs‘z u; (s)ds~ — B,In3¢, Br=—-B, <0 (21)
Ecmu u, () — dyaxums
3
u2(€)~P(€)f In*(s) s 'ds~B,In"¢, E-0
1

B, = const
[To npuHIMITY UHIYKIHA

X (E)~PmIn*™E, §-0.  (m=1) (22)
U (O)~PrmIn*™HE, &—>0. VmEN

Taxk uto

u(&)~In &[ry + B1eln38 + (eln38)2B, + -+ + (eln38)™B,, + -+ | (23)
x(&)~& —rpelné + -+ + B (eln38)™ + -
x()=0=2&+ p1In38q? =0 - &~e7%In3¢72B; > 0

B unrepsane [E_0 (g),1] pan (23) cxoguTcsi.
Tenepn

x(§) + eu(§)~& +rpln§ # 0, & € [§o, 1]

[Toatomy (1) u (2) sxBUBasIEeHTHBI B Touke X = 0

u($o)~1olnso
1 OyIeT CKauKOM.
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PEHIEHUE 3AJJAYU PASMEIIEHUSA ITPOU3BOACTBA
N INEPEPABOTKH INPOAYKLUHN

©Cynmankyn koizelt A., ORCID: 0009-0006-0702-1287, kauo. ¢puz.-mam. Hayx,
Keipevizckuut nayuonanvvlil ynusepcumem um. Kycyna banacazvina,
2. buwkex, Kvipevizcman, aikasO06@mail.ru
©Kynywosa Y. K., Kvipevizckuii hayuonanvHulil ynugepcumem um. Kycyna banacaevina,
2. buwxkek, Kvipevizcman
©3cenanuesa 4. C., Kvipevizckuii HayuonanvHuli ynueepcumem um. Kycyna banacaevina,
2. buwxkek, Kvipevizcman

SOLUTION OF THE PROBLEM OF LOCATION
OF PRODUCTION AND PROCESSING OF PRODUCTS

O©Sultankul kyzy A., ORCID: 0009-0006-0702-1287, Ph.D., Kyrgyz National University named
after Jusup Balasagyn, Bishkek, Kyrgyzstan, aikas06@mail.ru

©Kulushova U., Kyrgyz National University named after Jusup Balasagyn, Bishkek, Kyrgyzstan

©Esenalieva Ch., Kyrgyz National University named after Jusup Balasagyn, Bishkek, Kyrgyzstan

Annomayus. ChopMynupoBaHa 3a/iadya pa3MeIleHUus ¢ BEPXHUMU OTpaHUYEHUSMU Ha 00beM
MIPOM3BOACTBA U INepepaboTku mpoaykuuu. [IpuBenen crnoco0 perieHus 3agadu, Koraa (QyHKIUH,
OIIpE/IETSIONINE IPOU3BOACTBEHHbIE 3aTpaTbl M 3arparbl Ha MepepaloTKy JMHeWHbl. Jlng
WUTIOCTPALUU crioco0a pelieHus IPUBEIEH U PEILIEH YUCI0BON IPUMED.

Abstract. The problem of placement with upper restrictions on the volume of production and
processing of products is formulated. A method for solving the problem is given when the functions
that determine production costs and processing costs are linear. To illustrate the solution method,
a numerical example is given and solved.

Knrouegvie cnosa: MopenupoBaHue Ipolecca, 3KOHOMUKO-MaTeMAaTUYeCKUE METOAbl H
MOJIENH, IPEAIPUITHE, pa3MELIEHIE IPOU3BOICTBA.

Keywords: process modeling, economic and mathematical methods and models, enterprise,
production location.

Ilocmanosxa 3ad0auu u mamemamudeckas mooens. IlycTb UMEETCS m MyHKTOB MTPOU3BO/ICTBA
OIHOPOIHOM TpoAyKiMu A, , ¢ OrpaHMYeHHeM Ha 0O0beM mpou3BoaCTBA X, <a,i=12,..,m.
[Ipou3BeneHHass B 3TUX NYHKTOB MPOAYKIHUS JOCTaBIsE€TCS Ha N NPEANPUITHI Bj,j:1,2,...n ,
TPOM3BENEHHON KOMIIAaHWH, TJ€ 4YacTh TNpPOAyKIMH B 0oObeme b; >0 me nepepabarbiaeTcs
NPEINPUATHEM OCTaBJIACTCA JUIA CBOEHM HYKIbl, a 4YacTh MNPOAYKIHMH B oObeme Y, 20

nepepabarpIBaeTCA.
OOwvem mnepepabaTbIBA€MOM MPOXYKIHMU Yo, J =1,2,...,N Ha KaxJIoM mnpeanpustin B,

OTPaHMYEH €€ MAKCHMATLHOM BO3MOXKHOCTBIO 10 mepepabotke Q;, T.e. 0<y,, <Q;, j=12,..,n..

[Ipenmosnaraercst Tak)Ke W3BECTHBIM BelmdnHa Dy— 06beM mepepabaThiBaeMOil MPOLYKIMH BCEMH

—®
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HPENPUATHIMH.
JInst  kaxmoro myHkra npomsBoxctBa A Li=12,..m wusBecta ¢yukima @, (X;)

OIpeaelIsAoNasl 3aBUCUMOCTh CTOUMOCTH IPOU3BOAUMOM IMPOIYKIMU OT 00beMa MPOU3BOACTBA X,
a i Kaxaoro mpeanpustus B, j=12,...,n 3amana ¢ynkuus w;(Y;,), KOTOpas ONpPENENseT
3aTparThl Ha MEPEPabOTKy MPOAYKIMH Yo, J =1,2,...,N. .M3BECTHA TaKkxke MATpHUIA TPAHCIIOPTHBIX

pacxozoB ‘Cij‘mn' TpebGyercst onpenenurs 00beMsl mpousBoxactBa X, > 0,1 =12,...,m, nepepaborku

Yios j=12,..,n, U TmepeBO3KHU X;i 2 0,i=12,..m, j=12,..n MUHUMH3UPYIOIIHNE CyMMapHbIC

3arparsl, T. €. TpeOyeTcs HalTH MUHUMYM.

m n m n (1)
L(x,y) = chijxij +z¢7i (%) +Z‘//j (Yjo)
i=1 j=1 =1 =1
IIPU YCIOBHUAX
L 2
DX =% <a,i=12.m, @
=1
m _ 3
> X =b;+Y, j=12...n, )
i=1
- “4)
zyjo = b07
j=1
0< ijSQj,j=1,2,...,n %)
X; 20,%x; 20,i=12,..m, j=12,...,n, (6)
Iae X:‘Xij‘m,n’ y:‘yjo nl
[Ipenmnonaraercs , YTO BBINOJIHSIETCS YCIOBUSA Z b i+ b, < Z a;,
=1 i=1
(7)

b, <>.Q;.
i1
Paccmorpum 3anady (1)-(6) B cinydae korna gynxmmn ¢, (X;) u v (y,,)— /IuHEHHbIE, T.e.
o (X)=CX, X € [O,ai ],i =12,...m, ¥ ;(Y;0) =CjoYj0r Yjo € [O,QjJ, j=12,...,n. Hckmounm wu3

teneBoil pyukimu (1) U orpannuenuii (2) nepemennsie X;,i=12,...,m.,. Ilocne storo 3amgaay (1)-

(6) 3anuieM B BUJIE:
HAWTH MUHUMYM

L Y) =337 () +6)% + oY g ®)

i-1 -1
IIPHU YCIIOBHSAX:

n ; 9
ZXU Sai,|=1,2,...,m, ( )
j=1
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m _ (10)
DX =b;+y,,<Q;+b;, j=12,...,n,
i=1
- (11)
Z Yio = b01
j=1
X; 20,]=12,..,ni=12,.,n, (12)
Yio >0,j=12,.,n (13)

Jlnst petienus skcTpeManibHo 3aaa4n (8)-(13) ucnosb3dyeM MeTol, U3JI0KEHHOTO B padote [1,
2]. TIpeoGpasyem 3amauay (8—13). BBemem momnofHuTENbHBIE TepeMeHHbie X, >0,1=12..m wu

m n
Xnaj 20, =12,...,n, obpamaem nepasenctso(9), (10) B pasencrsa. Onpenensiem inml u Z Xmsj -
i=1 i=1

OHH COOTBETCTBEHHO IIPUHUMAKOT 3HAYCHU !

m m

inml =Zai —( bj +bo)7
j=1

i=1 i=1

(*)

n

me+lj :Z(jj _(ij +by),
=1 1

it

e Q; =Q; +bj, j=12,..,n.
[Tocne »TOro 3amady MOXHO MPEICTAaBUTh B BHJAE TpPaHCHOPTHOW Tabmuubel 1, e
kod(QduIEeHTs TIpU TepeMeHHbIX X, >0,i=12,..,m u X . >0, j=12,.n, COOTBETCTBEHHO

ToaraloTCsa paBHel Hymo, T. €.C;,,, =0,i=12,...m, ¢ . =0,j=12,.,n,

Tabmuma 1
2y ~ . A b m n
% & o o Ya (X +hy)
i=1 j=1
aQ 611 612 v Cln M 0.. Xins1
a, (_:21 (_:22 Con M 0.. Xons
am Eml sz (_:mn M 0 an+1
Qj_ - b1 0... Xins11 M v M C10 e le M
Q, —b, M 0... X0 " M Co--- Y20 M
Qn_bn M M " 0... Xons1 Cro -+ Y10 M

rme M — 10cTarouHo OOJIBINOE MONOKUTETBHOE YUCIIO(3anpeniatonui Tapud).

Ilpumep. J1nsi nEeMOHCTpanuu croco0a pelleHHs 3aJadd TPUBEIEM HEOOINBIION MpHUMEp
TpeMs TyHKTaMH Mpou3BoacTBa (M = 3) U YeTHIPhMS ITyHKTaMH TiepepadoTku (N =4).

Hmeemcs: Tpu MyHKTa TIPOU3BOIACTBA OMHOPOAHOM nponykuuu A ,1=1,2,3 ¢ MakcuMaabHbIM
o0beMoM TipoussoacTsa npoxykimu 0< X <a,i=123 T e. 0<x <150,0 < x, <£150,0 < x, <100.

HpOI[}/KLII/ISI, MMPOU3BCACHHAA B 3THUX MYHKTAX JOCTABJIICTCA Ha YCTBIPC MNPCAIIPUATHA
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B;, j =1,2,3,4 npou3BeICHHON KOMITAaHHH, TJI€ YacTh MPOAYKIIMH B OObeMe b= {50,60,40,40} 6e3
nepepaboTKN  OCTABIAET JUIs CBOEH HyXJbl, a 4acTh NPOAyKUMH B 00beme Y, 20,j=1234
nepepabarbiBaercss  npeanpustaem  B;,j=12..,n . OOGbem nepepabarTbiBacMOli  IIPOdYKIMH
Yi020,]=1234 na xaxmom npennpustuu B; orpaHndeH ee MakCMMAaIbHOH BO3MOKHOCTBIO IO
nepepaborke, T.e.0<y,; <50,0<y,, <90,0<y,, <600<y,, <80.

[Ipenmonaraercs, dYro W3BECTHO 00BEM mepepadaTblBAaeMONW  TPOAYKIHUUA  BCEMU
HPEANPUATHSIME 3TOM KOMIIAHUH 3a TUIAHUPYEMbI Tiepros BpeMenw, T. €.0, =170. Kpome storo,
I Kakaoro myHkra npousBoxactBa A L1 =123, u norpebienust (nepepaborku) B ¥ j=1234,
W3BECTHBI JIMHEHHbIE HenpepbiBHbie (QyHkuuu ¢, (X ),1=12,3 n vi(Yio) 1 =1234 , xoropeie

HUMCHKOT BU.
@, (%) = 2x,, % €[0,150],

?,(X,) = 2X,, X, € [0,150],
P3(X3) = X3, X5 € [0’100]’

W1 (Yi0) = 3Yi0, Va0 € [050]’
W3 (Y20) = Yaor Yao € [0’90]1
W3 (Ya0) =3Ya0s Yao € [0’60]’
Wa(Yao) =2Y40 Yao € [0180]-

N3BecTHA Takxke MaTpulla TPAHCIOPTHBIX PACXOI0B

353 4
c=le,|. - 4 8 6 3
Mlsa 17 4 6 6
TpeOyercs ompenenuTs MJIaH MPOU3BOACTBA MPOAYKIHU X, >0,i=123 , [IEPEBO3KHU

X = 0,i=123, j=1234, nepepaboTku Yio 20, ] =12,3,4, nocraBusionyie MUHHUMYM IIEJICBOM

q)YHKHI/II/I. 3KOHOMI/IKO-MaT€MaTI/I‘~I€CKa$I MOZACIIb 3a1a4 3aIlIMChIBACTCS B CJIeI[y}OHleM BHUJIC:
HAWTH MUHUMYM
L(X, Y) =3X,; +5X;, +3X5 + 4Xy + 4X,; + 8%y + 6Xo5 +3X,, + 7Xgy + 4Xg, + 6Xq5 + (14)

+6Xg4 +2X; +2X, + X3 +3Y;0 + Voo +3Y30 +2Y 40

IIPU yCIIOBUAX

4 4 4 (15)
DX =%, <150, ) X,; =X, <150, ) X;; = X; <100,
=1 j=1 j=1
3 3 3 3 (16)
zxil =50+ Y1o'zxi2 =60+ yzovzxis =40+ yao’zxm =40+Y,,
i=1 i=1 i=1 i=1
4 17
Dy, =170, (17
j=1
0<y,<500<vy,,<900<vy,, <600<vy,, <80, (18)
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X, >0,i =123, (19)
x; >0,i=123, j=1234,

ij =
re X = ‘xij‘“, Y=Y Y2 Vs, Val
[Ipeobpasyem 3amaqy (14-19). Uckmrounm nepemennsie X;,1=12,3, u3 ueneoit dyHKImu
(14) u orpannuenwuii (15). OnpenensieM 3HaUCHHS (jj,j212,3,4, o dopmyie 6,- =Q; +b;,J=1234,
T.e. Q =100,Q, =150,Q, =100,Q, =120. Torna 3aa4a (14)—~(19) npuHUMAET CiIeAyIOMMiA BU:

HalTU MUHUMYM

L(X, Y) =5X;; + 7Xp, +5%5 + 06X, +6X,, +10X,, +8Xyq +5X,, +8Xy +5Xgy + TXyy + 7Xg, + (20)
+3Y10 + Va0 +3Ya0 +2Y40

IIPU YCIIOBUSAX:

4 4 4 (21)
D% <150, X,; <150, Y x,; <100,
j=1 j=1 =1

3 3 3 3
D Xy =50+ Y, <100, > X;, =60+ y,, <150, > X5 =40+ Yy,, <100, x;, =40+ Yy,, <120, (22)

=) i1 i=1 =1

4 23
2 Yo =170, )
=1

x, >0,i=123.j=1234 (24)

ij

BBenem AomosHUTENbHBIE TEPEMEHHBIE X i=123, u X ] =12,3,4. Onpenensem

in+1? m+1j?

3 4 3 4
BEJIMYMHBI ZXWl " meﬂj coracHo (opmynam (*) HNmeem ZXiml =40'me+1i =110 .
i=1 =1

i-1 j=1
Pemenne 3amaun (20)-(24) Oymem uckarb meronom moteHuanoB [3]. Ilomyuum omrtumansHOE
penieHue 3anaud. 3ameTuM B TaOnuiie 2, OTIMYHBIMU OT HYJISI IEPEMEHHBIMU ONITUMAJIBLHOTO TJIaHa
SIBIISICTCSI:

X" = {x,, =100, x,, = 40, x,, =120, x,, =100},
y' = {Y1o =50,y =40,y3 =0y, = 80}
X, =140,x, =120, x, =100.

MunuManbHoe 3HadeHue uenesoi gpynxiuu samaan L(X',y")=2150 y. e. U3 onTumansHOrO
pCIICHUsT MOXKHO C/eNiaTh BBIBOJA, YTO TpeAnpustie B, momydaer mpomykuuio U3 IMyHKTa
nponsBoxctBa A B oObeme b, =100 mus cBoeit morpe6rocTH. Ilpenmpustne B, momydaer
npoayknuio B oobeme 100 eauuui u3 A, yacTh U3 HUX B o0beMe b1 =50 ocraBnsercs mis cBoek
norpebHOCTH, a ocraibHble Y, =90 npoxykuuio mepepabarsiBaeT. A mpeanpusitue B, momydaer
nponykiio B oobeme 100 emuuun u3 A, , w3 HuX ocraBiseT cebe 60 emuHHUIl UIsI CBOEH
norpebHoCcTH, a ocTanbHble Y, =40 eamHnn mnpomykimu nepepaGareiBaer. Ilpeampustue B,
nomydaet u3 A, 120 equHuI] IPOAYKIMH, OCTABIAET I cBoed Hyx1bl 40 eIUHMI], OCTalbHbIC

Y, =80 emunuMI HampaBIsieT s epepabOTKH.
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[Ipu 3TOM cymMmapHBbIe 3aTpaThl Ha IPOU3BOACTBO MPOAYKIMU €€ MEPEBO3KU U MepepaboTKu
cocrasisieT 2150 y. e.

Tabnuna 2
0. = O — 0. = O — — 3 4
Ql =100 Q2 =150 Q, =100 Q4 120 bo 170 zai ( bj +by)
i=1 j=1
a,=150 5...100 7 5...40 6 100 0...10
a, =150 6 10 8 5...120 100 0...30
a, =100 8 5...100 7 7 100 0
(jl_b1:50 0 3...50 100
62_b2:90 0...50 1...40 100
63_b3=60 0...6 3...0 100
64—b4=80 0 2...80 100
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AHTHUOKCHUIAHTHBIE CBOMCTBA SKCTPAKTOB
N3 KYJIbTUBUPYEMBIX U IUKOPACTYIIUX MAKPOMUIIETOB

©Xpamuenxosa O. M., ORCID: 0000-0002-6677-096X, SPIN-ko0: 2803-7509,
Kauo. ouon. nayk, I'omenvckuil 2cocyoapcmeennulil ynusepcumem um. @. Croputsi,
2. Tomenw, benapycw, hramchenkova@gsu.by

ANTIOXIDANT PROPERTIES OF EXTRACTS
FROM CULTURED AND WILD MACROMYCETES

©Khramchankova V., ORCID: 0000-0002-6677-096X, SPIN-code: 2803-7509,
Ph.D., F. Scorina Gomel State University, Gomel, Belarus, hramchenkova@gsu.by

Annomayusn. V3ydanu aHTHOKCHUJAHTHBIE CBOICTBa OEH30JIOBBIX, METAHOJOBBIX H
ATAHOJIOBBIX AKCTPAKTOB M3 MAaKpOMHIETOB Agaricus bisporus, Lentinula edodes wu Pleurotus
ostreatus (KylnbTUBUpYeMble BUIBI); Fomes fomentarius, Inonotus obliquus n Trametes versicolor
(muxopactynme Buabl). ONEHWBaNM CyMMapHOE conuepkaHue (IaBOHOWIOB M aHTHOKCHIAHTHYIO
akTuBHOCTH (Metonsl [ADIII, deppo-/beppunmanuansiii cnexkrpoporomerpuuecknii, CUPRAC n
obecnBeunBanus -kapotuHa). [lokasaHo, 4To BbIX0J OEH30J0BBIX IKCTPAKTOB COCTABISLI 10 1,9%;
METaHOJOBBIX A0 7,2%; 3TaHONOBBIX 10 9,6%. Coneprkanue cyMmbl (pJIaBOHOUIOB B METAHOJIOBBIX
Y ATAHOJIOBBIX AKCTPAKTAX U3 AUKOPACTYIIMX MAKPOMMIIETOB COCTABISIIO A0 29,5 Mr-3KB pyTHHA Ha
rpaMM DJKCTpakTa. DKCTPAKTHI W3 MAaKpPOMHIETOB TPOSBISUIA HEBBICOKYIO AHTHOKCHIAHTHYIO
aktuBHOCTh B peakuusax [J®PIII" m CUPRAC. VYcraHOBiI€HO, YTO METAHOJOBBIE SKCTPAKThl U3
F fomentarius n 1. versicolor, a Taxxe 3TaHonoBble U3 L. edodes, F. fomentarius u T. versicolor
00J1aJat0T BBICOKOW aHTHPAANKaIbHON akTUBHOCTHIO B oTHoweHuH J®III" u panukana B-kapoTuHa.

Abstract. The antioxidant properties of benzene, methanol, and ethanol extracts from
Agaricus bisporus, Lentinula edodes, Pleurotus ostreatus (cultivated species); Fomes fomentarius,
Inonotus obliquus n Trametes versicolor (wild species) were studied. The total content of
flavonoids and antioxidant activity were evaluated (DPPH, PFRAP, CUPRAC and B-carotene
bleaching assay). The yield of benzene extracts was up to 1.9%; methanol up to 7.2%; ethanol to
9.6%. The content of total flavonoids in methanol and ethanol extracts from wild macromycetes
was up to 29.5 mEq of rutin per gram of extract. Extracts from macromycetes showed low
antioxidant activity in the PFRAP and CUPRAC reactions. It was found that methanol extracts from
F. fomentarius and T. versicolor, as well as ethanol extracts from L. edodes, F. fomentarius and
T versicolor, have high antiradical activity against DPPH and B-carotene radical.

Kniouesvie cnosa: rTpubbl, 3KCTPAKThl W3 MAKpPOMHIIETOB, AHTHOKCHJIAHTHBIE CBOICTBA,
¢mnaBonounpl, DI -Tect, deppo-/Gpeppuriianu bl CieKTpohOTOMETPUUECKUN METOA, METOJ

CUPRAC, oGecuBeunBanue B-kapoTHHA, 0-TOKO(EPO, TPOJIOKC, CHEKTPO(HOTOMETPHS.

Keywords: Fungi, macromycetes extracts, antioxidant properties, flavonoids, DPPH, PFRAP,
CUPRAC, B-carotene bleaching assay, a-tocopherol, trolox, spectrophotometry.
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Bseoenue

DKCTpaKThl U3 Pa3IMUHBIX BUJIOB IpUOOB, MpPEXkIe BCETO MAaKPOMHUIIETOB, B HACTOSIIEE BPEMS
SIBIISTFOTCS. TIPEIMETOM [IUPOYANUINETO CKPUHUHTA HAa TMPEAMET HAIWYWS Y HUX PA3IUYHBIX BHUJIOB
OMOJIOTUYECKOW aKTHBHOCTH. llo-BUAMMOMY, 3TO CBS3aHO C TE€M, YTO TaKOrO poja H3y4YeHHE
MUKpPOMHUIIETOB HA4ajiOCh JIOCTAaTOYHO JaBHO W NPUBEIO K PEBOJIOIUOHHBIM OTKPBITUSM B
OWoJIOTUH W MEAWIMHE: NMEeHUIWIIMHA y Penicillium crustosum, ¢utoropmona ruboepeuiHa y
Gibberella fujikuroi © MHOTHM JPYTUM CBEPIICHUSM, IPEOOPA3UBIINM KU3Hb YeIOBEeYeCTBA. Bce
OoJbIliee KOJTUYECTBO BUIOB BHICIIUX TPHOOB BBOAUTCS B KyJIBTYypPYy HE TOJILKO C MHINEBBIMH, HO U C
MEAMIMHCKUMHM LEeIsIMH. Tak dYTO TMOHSATHS «KYJIbTUBUPYEMBI» U «IUKOPACTYIIMI» BHI
MaKpOMHUIIETOB B JIOCTATOUHOM CTENEHU SBJISIOTCS YCIOBHBIMH, TaK KaK IPAaKTUYECKH BCE
KyJBTHBHPYEMBIE BUJIBI TPHOOB 10 HACTOSIIETO BPEMEHHU YCIEIIHO CYIIECTBYIOT B TUKOW MPUPOJIE,
TOrna Kak KYJIBTUBUPYEMOCTh HBIHE JIHUKOPACTYIIMX BHJIOB — BOMpoc Oymymiero. Beienena
OTAeNbHAs Ipymna rpu0oB MEAUIIMHCKOTO Ha3HAYEHUS, CPEJIM KOTOPBIX BEAETCS IOUCK COSAMHEHUN
Uis NpoPUIAKTUKH M Tepanuu pa3NuyHbIX 3aboneBaHuil. B Hacrosimee Bpemst B oOmiecTBe
CYIICCTBYET AaKTHBHBIA 3ampoC Ha HATypajJbHYI MPOAYKIHIO KaK IPOTHBOBEC MHOXKECTBA
CUHTCTHYECKHUX COCTUHEHUH, TTOCTOSTHHO MOCTYMAIONINX B OPTaHU3M YEJIOBEKa KaK alTMMEHTaPHBIM
MyTeM, TaK U TMOCPEACTBOM ymnoTpebieHus paznuuHbiX BAJIOB, rHTHEHUYECKUX, KOCMETUYECKHUX
cpenctB u T. . OQHUM U3 BaXHEHUIIUX >KEIaeMbIX CBOICTB 3alpalinBaeMON MPOAYKLUU SBISETCS
€¢ aHTHUOKCHJIAaHTHAs aKTUBHOCTh, TaK KaK IO CBEICHUS PA3IMYHBIX KOTOPT HACEJICHUS YCIIEIIHO
JIOBEICHBI HayYHBIC JTAHHBIE O BPEJOHOCHOCTH CBOOOTHO-PATUKAIBHBIX MPOIECCOB B OPraHU3MeE U
criocobax MPOTUBOCTOSHUS TakoBbIM. CylllecTByeT OOIIMpHAs Hay4uHas JTUTeparypa, OMUChIBAIOIIAs
AHTHOKCHUJAHTHBIE CBOMCTBAa OSKCTPAaKTOB U3 MakpoMuileToB BooOmie [1], mpeacraBureneit
OTIPENETICHHBIX POMIOB [2], MM OTAENBHBIX BUJIOB — JIUKOPACTYIIUX [3] ¥ KyJIbTUBHpPYEMBIX [4].
[TpuBoaMIMBIC TaHHBIE JIETKO CPABHUBATH C TAKOBBIMH JIJISI U3BECTHBIX aHTHOKCUIAHTOB. DKCTPAKTHI
13 MaKpOMHMIIETOB Yallle BCETO MOIYYaroT METOJOM Malepalliy ¢ UCIOIb30BAHUEM BOJIBI B Kau€CTBE
AKCTpAreHTa, Uiu BOJO-CIIMPTOBBIX PAcTBOPOB ¢ KoHIeHTparueil 10 70%. CyliecTBeHHO MEHBIIe
JTAHHBIX O CBOMCTBAX 3KCTPAKTOB, MOMYUYECHHBIX C HCIIOJIb30BAHUEM OPTAHHUYECKHUX PACTBOPUTEIICH.

Llenpto HACTOAIMIETO WCCIENOBaHHA ObUIO OKcTparmpoBaHue 1o Cokciery  Tpems
OPraHMYECKUMH pACTBOPUTENSAMHU IIECTH BUIOB MAaKPOMHUIIETOB C TMOCIEAYIOMIEH OIICHKOMI
AHTHOKCHUJAHTHBIX CBOMCTB SKCTPAKTOB MATHIO PA3TUYHBIMU METOAAMHU: OINpPEAETICHHEe CYMMapHOTO
KoJIm4ecTBa (PIaBOHOMIOB; olleHKa obmiel aHTuokcuganTHoi akTuBHOCTH (PFRAP n CUPRAC) n
BBIsIBJICHUE aHTUpaaukanbHoi aktuBHOCTH (DPPH 1 MeTon oGectiBeunBanust B-kapoTuHa).

Mamepuan u memoOosi ucciedoeanus

DKCTparupoBajv HM3MEIBUYEHHYIO BO3AYIIHO-CYXyI0 OHMOMAcCCy TUIONOBBIX TN CIETYIONINX
BU10B MakpomuiieToB: lllamnuubon aBycniopoBeit (Agaricus bisporus (J. E. Lange) Imbach;
Jlentunyna cwenobHast (Lentinula edodes (Berk.) Pegler), mmurake; Bemienka oObIKHOBEHHAS
(Pleurotus ostreatus (Jacq.) P. Kumm.); TpyroBuk Hactosimmii (Fomes fomentarius (L.) Fr.));
TpytoBuk cxomenHnsiit (Inonotus obliquus ((Fr.) Pilat) vara; TpyroBuk paszHouBeTHbIl (Trametes
versicolor (L.) Lloyd) (Pucynoxk 1).

OOpa3upl IIOAOBLIX TEl MaKpPOMHUIIETOB IMOJIYYEHbI U3 Ja0OpaTOpUu MHUKOJIOTUHU Kadeapbl
JIECOXO35ICTBEHHBIX JUCHUIUIMH OHMOIOTHYECKOro (akyibTera [OMenbcKoro rocyJapCTBEHHOTO
yauBepcurera uMeHu @. Cxopunbl. HaBecku BO31yIIHO-CYXOT0 CBHIPbsl SKCTParupoBaid OEH30JI0M,
METAHOJIOM M STAaHOJIOM. PacTBOPUTENHM OTTOHSIIM ITyTEM POTAI[MOHHOTO HCHApEHHsI, SKCTPAKTHI
JOCYIIUBAIIA IO TBEPIOTO COCTOSIHHS TIOJl BBITSDKKOW NPH KOMHATHOHN TeMIleparype, 3areM s
OIIpeIeNIeHUs] aHTHOKCUIAHTHBIX CBOMCTB PACTBOPSUIM B METAHOJIE IO KOHLEHTPAIMK 1 MI/miL.
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CymmapHoe cozaepkaHue (pIaBOHOMIOB B OKCTpPaKTax OICHUBAIM 1O [5], pe3ynbTarbl
BBIpa)KaJl B MIJTUTPAaMM-IKBUBAJICHTaX PyTHHA HAa TPAMM JKCTPaKTa.

OOuryto  aHTHOKCHJAHTHYIO  aKTHBHOCTh  OLEHHBaIU  (eppo-/depprinaHuIHbIM
cnekrpodoromerpudeckum merogom (PFRAP (potassium ferricyanide reducing power)) mo [6];
Meronom CUPRAC (Cupric Reducing Antioxidant Capacity) — mo [7]; I TOJOKHATEIBLHOTO
KOHTPOJISI KCIIOJIb30BAIM TPOJIOKC. AHTHPATUKAIGHYK) AKTHBHOCTH OIICHUBAIHM TIPU ITOMOIIU
HA®II-Ttecta (DPPH (1,1-Diphenyl-2-picrylhydrazyl Radical Scavenging Capacity (DPPH)
Assay)) no [8], mytem oOeciBeunBanus [-kapotuHa (f-Carotene Bleaching Assay) mo [9], must
MOJIOYKUTEIIBHOTO KOHTPOJISI KCIIOJIB30BAIIN (.-TOKO(EpOot.

Pleurotus ostreatus Trametes versicolor

Pucynok 1. O6wexts! uccnenosanus (https://www.mycoportal.org/portal)

Bce cnekrpodoromerprueckre u3MepeHus NpoU3BOAWIMN € MOMOIIbI0 YD-criekTpodoTroMeTpa
Solar PB 2201, u3amepuTtenbHble KIOBETH — KBapLEBbIE, JJIMHA ONTHYECKOTro MyTH 10 MMm.

Pesynomamot u obcyscoenue

B Ta6mume 1 mpuBeaeHsl pe3yabTaThl OMPEIEICHUS BBIXOJa YKCTPAKTOB M3 IUIOMOBBIX TEJ
M3y4aeMbIX BUJ0B MaKpOMHUIIETOB.
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Tabnuna 1
ITPOLIEHTHBIN BBIXO/I SKCTPAKTOB U3 IUIOJIOBBLIX TEJI ITPUBOB
Buowl epubos Buowl sxcmpaxmos
ben30106blil MEMAaHoI08bl IMAHOJIOBbL
Kynomusupyemvie maxpomuyenol
Agaricus bisporus 1,2+ 0,05 4,3 +0,76 5,1 +047
Lentinula edodes 1,9+ 0,08 7,2+0,69 9,6 +£0,43
Pleurotus ostreatus 0,8 +0,04 5,7+0,53 6,3 +0,57
Jluxopacmywue mMakpomuyemol
Fomes fomentarius 0,5+ 0,02 4,8 + 0,54 5,6 £0,37
Inonotus obliquus 0,3+0,01 1,4+0,12 2,1+0,09
Trametes versicolor 0,4+ 0,08 3,7+0,29 6,1 +0,48

OueBUAHO, 4YTO WCIIOJIB30BAHUE CIUPTOB B KAYECTBE OJKCTPATCHTOB CYXOW OHMOMAcCCHI
IUIOAOBBIX TEJ KyJABTUBHPYEMBIX M JTUKOPACTYIIMX MAKPOMHIICTOB TIO3BOJISICT ITONYYUTh
CYIIECTBEHHO OOJblllee KOJIMYECTBO OKCTPAKTOB, YEeM MPHU DKCTPArupoBaHUHM OEH30JIOM.
JIMKopacTyIue BHbI MAKPOMHUIICTOB JIaBajld MEHBIIUIN BBIXOJ YKCTPAKTOB, YeM KYJIBTUBUPYEMBIC.
Pesynbrarbl omnpeiencHHus B TIONYYCHHBIX OSKCTPaKTaxX COACPKAHUS (IIABOHOMIIOB OTPaXKAIOT
XUMHUYECKHE CBOMCTBA MOCIEAHUX — XOPOIIYIO pacTBOPUMOCTH B criupTax (Tabmuma 2).

Tabmuma 2
CYMMAPHOE COJEPXXAHUE ®JIABOHONJIOB B DKCTPAKTAX 13 MAKPOMMUMIIETOB
(B Mr-3KB pyTHHA HA TPaMM KCTPaKTa)

Buowl epubos Buowl sxcmpaxmos
0Oen30/106bll MEMAaHON08bILL IMAHOJIOBbI
Kynomusupyemvle maxpomuyemot
Agaricus bisporus 1,6 £0,72 13,4+0,25 14,7+ 0,38
Lentinula edodes 1,2 +0,09 12,1+0,49 13,3+ 0,41
Pleurotus ostreatus 1,7+0,03 10,2 +£0,16 11,8 £0,35
Jluxopacmywue mMakpomuyemol
Fomes fomentarius 8,1+0,68 269+ 1,25 29,5+ 1,04
Inonotus obliquus 4,9+0,35 20,2 + 0,84 24,8 +£0,99
Trametes versicolor 42 +0,76 18,2+0,79 22,9 +0,65

MeTaHONOBbIE M JTAHOJOBBIE HKCTPAKTHI M3 AUKOPACTYIIUX TPYTOBUKOB OTIUYAIUCH
HauOOJBIIUM CoepKaHUeM (IaBOHOHJIOB, YTO MO3BOJISIET MPEANOIOKUTh Y JAaHHBIX SKCTPAKTOB
BBICOKHE AHTUOKCUJIAHTHBIE BO3MOXXKHOCTU. OJHAKO TMpU OIEHKEe OOIIeld aHTHUOKCUIAHTHON
aktuBHOCTH SKcTpakToB Metonamu PFRAP u CUPRAC oka3anoch, 4TO perucTpupyembie
MOKa3aTeld CYUIECTBEHHO HI)KE€ TaKOBBIX [JJIs CTAaHJAPTHOTO AHTHUOKCHUJAHTA TPOJIOKCca
(Pucynoxk 2).

AHTHOKCHJIaHTHasE aKTUBHOCTHh TPOJIOKCA, olleHeHHas Hamu MetonoM PFRAP, cocrasmsma
1,915+0,086 b mpu 700 am. OTcrona cienyeT, 9To HanboJiee akTUBHBIEC U3 DKCTPAKTOB (O€H30I0BBIM
u3 F. fomentarius, meranonoBsie u3 A. bisporus, L. edodes n T. versicolor, a Takxke dTaHOJOBBIE U3
L. edodes w F. fomentarius) TOCTUTAIX JTUIIb TOJIOBUHHBIX 3HAYCHHH.
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B OeH30JOBBIE B METAaHONOBBIL [ 3TAHONOBBLA
Pucynok 2. O01mas aHTHOKCHAaHTHAS! aKTUBHOCTh 3KCTPAKTOB M3 MaKPOMHUIIETOB

To e MOXHO cKazaTh 00 HMHTHOMPOBAaHMM IIpOIECCa BOCCTAaHOBJIECHUS HOHOB MeIu B
metoguke CUPRAC. Metogom CUPRAC aHTHOKCHIaHTHasi akKTUBHOCTb TPOJIOKCA B IPOLEHTax
WHTHOWPOBaHUS OolleHeHa Kak 94,5+0,79. Tonbko 3KCTpakThl U3 F. fomentarius MPUOIIIKAIOTCS K Y2
OT BEJIMYMHbI aHTUOKCHJIAHTHOW aKTUBHOCTH TPOJIOKCA.

Mertoquku DPPH u oGecriBeunBaHus P-KapoTWHa MOTYT OBITh CTPYIIHPOBAHBI 10 CYTH
MPOTEKAIOIINX PEAKIUH B aHATUTUYECKOM CHCTEME: B IEPBOM Clyyae BHOCSTCS CBOOOJHBIE
panuKanbl, BO BTOPOM — OHH TEHEPUPYIOTCS NMpH HEPEPMEHTATHBHOM OKHCIICHUH JHMHOJIEBOU
kucioThl [10]. Pe3ynbrars! onpeenenus: aHTUPaIUKAIbHBIX CBOMCTB SKCTPAKTOB U3 MAKPOMHIIETOB
npencTasieHsl Ha Pucynke 3.

Onpenenennslii npoueHt uHruOupoBanus DI a-tokodeponom cocrasisger 91,4+1,18;
panukana B-kaporuna cocrasiser 89,1+0,82%, uro coracyercs ¢ ganHbiMu Alam N. et al. [11].
Otcrofa ciieyer, 4To METAHOJIOBBIE IKCTPaKThl U3 F. fomentarius w 1. versicolor, a Taxxe
sTaHonoBble U3 L. edodes, F. fomentarius u T. versicolor 061agatoT BHICOKONH aHTHUPAJUKaTIbHON
aKTUBHOCTBIO.
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B GeH30MOBRHT WMeTAaHONOBRIE [ 3TAHOIOBRIL

Pucynok 3. AnTHpaguKanbHast aKTUBHOCTD IKCTPAKTOB U3 MAKPOMHIIETOB

3axnouenue

[MpomsBeneno okcrparupoBanue 10 CoOKCIeTy OCH30JI0M, METAaHOJIOM U 3TAHOJIOM
mukopactymmx (F. fomentarius, 1. obliquus, T. versicolor) m xynsruBupyeMbix (A4. bisporus, L.
edodes, P. ostreatus) MakpOMHUIIETOB.

[TokazaHo, 4YTO MPOLIEHTHBIM BBIXOA OEH30JOBBIX JKCTPAKTOB cocTaBisi jgo 0,3+1,9;
MeTaHoONoBbIX 1,4+7,2; aTaHonoBbIX 2,1+9,6. HanMeHbIINi BBIXOA SKCTPAKTOB OBUT M3 TMJIOAOBBIX
ten 1. obliquus, HanbGonpmmii — u3 L. edodes.

BrinonHeH in vitro CKpUHUHT aHTHOKCHJIAHTHBIX CBOMCTB IKCTpakToB. CopepikaHue CyMMBI
(1aBOHOMIOB B METAHONIOBBIX W JTAHOJOBBIX OJKCTpaKTaX W3 JUKOPACTYIIUX TPYTOBUKOB
cocraBwio 18,2+29,5 Mr-skB pyTMHa Ha TpaMM 3KCTPaKkTa. OKCTPAaKTbl M3 MaKpOMMIIETOB
MPOSBISUTA  HEBBICOKYHD ~ AHTHOKCHJIAHTHYIO  aKTHBHOCTh B pEaKIMsIX, CBS3aHHBIX C
BoccTaHoBleHHeM HMOHOB jkene3a U meau (Meromuku PFRAP u CUPRAC). Merogamu DPPH u
obeclBeUnBaHUs [-KapOTHHA TOKA3aHO, YTO METAHOJIOBbIE JKCTpakThl u3 F. fomentarius wn T
versicolor, a Takxe d3TaHONOBbie U3 L. edodes, F. fomentarius w T. versicolor obnamart
AHTUPAINKATHFHOW aKTUBHOCTHIO, PABHON TAKOBOM JJIs1 O-TOKO(epoIIa.

Qunancuposanue: VccnenoBanue nposoaunocs B paMmkax I'TIHU «IIpuponHbie pecypcsl u
OKpyJKaromasi cpeaa», noxmporpamma «Pagumanus u  OMONIOTMYECKHE CUCTEMBD», 3a/laHue
10.3.03.01, NeI'P 20211714.
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XUMHWYECKHUN COCTAB HAJIBEMHOM YACTH Valeriana alliariifolia Adams
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Abstract. The article presents information about the component composition of the acetone
extract of the aerial part of Valeriana alliariifolia Adams. Plant raw materials for research were
collected in the flowering phase from Batabat Reserve, Shahbuz district of Nakhchivan. Crystalline
substances were obtained from the acetone extract of the plant. The individuality of the substances
was checked by thin layer chromatography on Silufol UV 254 plates. The component content of
the obtained extract was determined by the Gas Chromatography-Mass Spectrometry method (GC-
MS). GC-MS analysis of the aerial part of the plant revealed the presence of five volatile
constituents such us methylene chloride; trichloromethane; carbon tetrachloride; carbonic
acid, ethyl-, methyl ester; ethane 2 chloro 1,1 detoxy.

Annomayus. llpeactaBineHbl CBEAEHHMS O KOMIIOHEHTHOM COCTaBE all€TOHOBOTO SKCTPaKTa
Hag3eMHOW dYactu Valeriana alliariifolia Adams. PacTutenbHoe ChIppe [UIsI HCCIEIOBAHUN
cobupanu B a3y nereHus B barabarckom 3amosenHuke IllaxGysckoro paiiona HaxuueBaHu.
Kpucrannmyeckue BemecTBa Noiaydaay U3 alleTOHOBOIO SKCTPAKTa pacTeHus. HIMBHyalbHOCTb
BEILIECTB NPOBEPSUIM METOJOM TOHKOCJIONMHOW Xpomarorpaduu Ha ruiactuHax Silufol UV 254.
KOMITIOHEHTHBIN COCTaB IOJYYEHHOIO SKCTPAKTa ONPEACIM METOJOM TIa30BOM XpoMaTo-Macc-
cnekrpockonuu (I'’X-MC). I'X-MC ananu3 Hag3eMHON 4acTH PACTEHUS BBISIBUI MPUCYTCTBUE IMSATH
JETYYUX KOMIIOHEHTOB: METMJIEHXJIOPHJ; TPUXJIOPMETaH; YETBIPEXXJIOPUCTBIN YIVIEPOX; YrojabHast
KHCJIOTA, 3THJI-, METHJIOBBIN A¢up; 3TaH 2 xiop 1,1 nerokcwu.

Keywords: Valeriana alliariifolia, aerial part, individual components, GC-MS analysis.

Knrwouesvle cnosa: BanepuaHa YECHOYHUWIICTWCTHAs, HAA3E€MHAs 4YacTh, OTICIbHBIC
KoMHoHeHTHI, I X-MC ananus.
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Introduction

The genus Valeriana L., belonging to the Valerianaceae family, is represented in the world by
300 species. Species of the genus are herbaceous plants, widespread in all regions of North, South,
America and Europe.

Valeriana alliariifolia is a perennial plant with a height of 7-15-200 cm. The plant grows
everywhere in all districts of Azerbaijan (except Talysh). The plant has one or more hollow,
cylindrical, furrowed stems, branched in part with a flower group, in the lower part painted in pink-
purple. Stem nodes have hairs. The flower group is thyroid, strongly branched, the flowers are
small, light, reddish-violet. Blossoms in July-August, seeds ripen in August-September. In
Azerbaijan, it is distributed in Sheki, Zakatally districts along the edge of forests. It reproduces both
by seeds and vegetatively [1].

Species of the genus are represented by 12 species in the Caucasus and 8 species in the flora
of Azerbaijan [2-9]. As a result of the experimental studies, numerous authors confirmed the
distribution of the species in the Caucasus [2—4, 8—14].

A. Askerov noted the distribution of Valeriana alliariifolia in four botanical and geographical
regions of Azerbaijan (except for the Kura-Araz plain): the Greater Caucasus, the Lesser Caucasus,
Talysh, and the Nakhchivan [10].

The mentioned species is found in many countries of the world: Ukraine, Moldova, Poland,
Czech Republic, Russia (in the Krasnodar Territory, Bashkortostan), Malaysia, Turkey,
Transcaucasia, Greece, Ukraine, Moldova, Poland, etc. Distributed in peaty and humid places in the
mountains, forests, steppes, watersheds throughout the country [10-14].

M. Gasimov, G. Gadimova in their Encyclopedia of Spices and Wild Vegetable Plants work
mention the use in modern medicine of preparations derived from catnip roots for various diseases
of the nervous system and as a means for preventing seizures [5].

V. Petkova gives detailed information about the tincture and preparations from the roots of
catnip in scientific medicine, which have a calming effect, prevent bloating, eliminate spasms in
gastrointestinal pain [15].

About 17 species of the genus Valeriana L. (Caprifoliaceae) are distributed in Turkey, and
four of them are considered endemic. In Turkey, Valeriana officinalis L. is traditionally used to treat
neurasthenia, nervous insomnia and palpitations [16].

Valeriana alliariifolia Adams is a species traditionally used in Turkish folk medicine as
antispasmodic, sedative, antimycobacterial, antiviral, cytotoxic, etc. action [17-21].

In folk medicine, tea is brewed from the roots of catnip and used as a sedative for pain in the
heart and palpitations, it is part of the preparations Valocardin, Cardiovalin, Validol, Corvalol,
Valocormid, Valosedan, and etc. [1, 5-8].

According to the literature, preparations derived from cat roots enhance the secretion of the
digestive glands and the secretion of bile in various diseases of modern medicine [15, 19, 20, 22,
23].

Iranian researchers Valeriana alliariifolia Adams. Taherpour A. A., Maroofi H, Bajelani O,
Laricani K. B-pinene (12.06%), a-pinene (9.94%), a-terpinene (9.49%) of the main volatile
components of the essential oil obtained from cat mint, comprehensively studied the medical value
of isoterpinolene (7.15%) and 1.8-cineol (6.76%) [23].

The plant contains essential oils, valeric acids, organic acids, alkaloids and many other
valuable organic substances [24]. Preparations derived from V. alliariifolia have a positive
regulatory effect on the human nervous system, heart muscle, contribute to the expansion of
coronary vessels and normalize blood circulation [16, 20, 23, 25, 26].
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The purpose of our research was to study the chemical composition of the aerial part of
V. alliariifolia collected in Batabat Reserve, Shahbuz district of Nakhchivan.

Materials and methods
The object of the study was the aerial organs of Valeriana alliariifolia, collected in the
flowering phase from Batabat Reserve, Shahbuz district of Nakhchivan in June 2022 (Figure).
Dried and finely aboveground organs (197 g) were extracted with acetone (3 times, each time for 3
days) [27].
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Figure. Valeriana alliariifolia Adams species (catnip) was collected in the flowering phase from
around Batabat lake (reserve) of Shahbuz district at an altitude of 2500 m above sea level

Individual substances were obtained from the sum of extractive substances (6.0 g) by
chromatography in a glass column (h=70.0; d=3.0 cm) filled with Al>O3 activity of III-IV degree.

The volume of each fraction was 100 ml. The substances from the column are first mixed with
hexane, hexane + benzene (in the ratio of 2:1, 1:1), benzene, benzene + chloroform (in the ratio of
3:1, 2:1), chloroform + benzene 9:1; 8:1; 7:1; 6:1; 5:1; 4:1; 3:1; 2:1; 1:1, eluted with chloroform +
alcohol (95:5). Crystalline substances were obtained in fractions 123-125. The individuality of
substances was obtained by thin-layer chromatography on silifol UV 254 plates, and the
individuality of crystalline substances was checked.

The samples were analyzed by gas chromatography-mass spectroscopy (GC/MS). It was
studied which chemical compound the substances belong to.

For analysis on a GC/MS equipment (Shimadzu QP-2010 Ultra GC-MS, Japan), electron
impact ionization, capillary tube Rtx - 5 MS with dimensions of 0.25 pm x 0.25 mm % 30 m, helium
was used as a carrier, the flow rate was 1.58 ml/min. The temperature of the ionization source was
250°C. During the analysis, the starting temperature of the oven is 40°C for 2 min, then 9°C/min.
rapidly increased to 200°C, then 10°C/min. rapidly brought to 250°C. A total of 17 minutes were
spent running each sample. The injector temperature was 275°C. The volume of the sample taken is
0.2 pl (diluted with chloroform 1:20). Electron ionization of the mass detector 70 eV, mass range
29-450 a. c. v. (atomic mass unit, Yes). After the analysis, the substances were identified according
to the literature data of the device (NIST 2010), retention time — Rt (Retention time), characteristic
molecular and fragment ions (Organic acids, Glycoside, tannins, isovaleric acid).
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Results and discussion
In order to study the biologically active substances contained in the representatives of the
genus Valeriana of the family Valerianaceae, growing in the flora of Azerbaijan, 5 substances were
obtained from Valeriana alliariifolia by column chromatography by extraction of the aerial in
acetone (Table 1).
As a result of studies in the aerial parts of the Valeriana alliariifolia plant, components
belonging to different groups of natural compounds were identified.

Table
STUDY OF COMPOUNDS OBTAINED FROM THE AERIAL OF V. alliariifolia by GC/MS

RT Area % Molecular formula Compounds
1.412 39.15 CH:Cl; Methylene chloride
1.792 57.69 CHCI; Trichloromethane
2.097 0.14 CCly4 Carbon tetrachloride
2.548 1.09 C,HsCOOCHs3 Carbonic acid, ethyl-, methyl ester
6.596 1.93 CsH13CIO2 Ethane 2 chloro 1,1 detoxy

Approximately 40% of the total number of drugs accepted by the pharmacopoeia are herbal
preparations. Tarasevich et al found that the rhizomes and roots of Valeriana alliariifolia species
contain 0.52% essential oil, the amount of which varies depending on environmental factors and
growing conditions [24].

N. L. Aliyev in his research found that the rhizomatous roots of catnip contain borneoyl-
isovaleric (valerian-borneol, ether), isovaleric acid, a-pinene, d-terpineol, sesquiterpenes, berneol
esters of formic-acetic fatty acid and proazulene, containing essential oil, alkaloids, glycosides,
modifiers, valerian, resinous substances [6].

S. K. Ibadullaeva, R. Alekperov confirmed the presence of 0.2% essential oil in the roots of
the catnip, and the main components of the essential oil were pinene and borneol [7].

H. Bardakchi et al. found that the extract of V. alliariifolia contains 68 components (87.6%),
of which trichloromethane is the predominant component. [28].

A. A. Taherpour et al., in a study conducted in Iran, studied the chemical composition of the
essential oil of V. alliariifolia Adams, and found the main components in its composition: -pinene
(12.06%), a-pinene (9.94%), a -terpinene (9.49%), isoterpinolenic (7.15%) compounds [23].

In our study GC/MS analysis of the aerial part of V. alliariifolia revealed the presence of five
volatile constituents such us methylene chloride, trichloromethane, carbon tetrachloride, carbonic
acid, ethyl-, methyl ester, ethane 2 chloro 1,1 detoxy.
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LEMON HEALTH PROPERTIES,
CONTENT AND USE OF LEMON ESSENTIAL OIL
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MOJIE3HBIE CBOMCTBA JINMOHA,
COAEPKAHUE U NUCITOJIb30BAHUE IMMOHHOI'O 9®UPHOI'O MACJIA
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Abstract. The presented article provides information on the chemical composition of
the essential oil obtained from the fruits of the lemon tree cultivated in the Lankaran and Astara
districts of Azerbaijan, which have a subtropical climate, and its application in various fields of
industry. During the research, essential oil was obtained from lemon fruits and leaves collected from
the southern regions of Azerbaijan by the Ginzberg hydrodistillation method in the Industrially
Important Plants laboratory of the Institute of Dendrology. The component composition of
the obtained essential oil was analyzed in Kristal 2000 M gas chromatography. The areas of
application of lemon essential oil have been investigated: Lemon essential oil has a pleasant aroma.
Citral is the component that gives the specific pleasant smell of lemon. 90% of its composition is
terpene-limonene, and 3-6% is citral aldehyde. Since lemon essential oil is of high quality, it can be
widely used in various fields of industry.

Annomayus. B crarhe MpeaCTaBIEHBbl CBEICHUS O XMMHUYECKOM COCTaBe 3(MPHOTO Macia,
MIOJIy4€HHOT0 U3 IUIOJIOB JIMMOHHOIO JIEPEBa, BO3/ENbIBAEMOro B JIEHKOpaHCKOM M ACTapHHCKOM
paiioHax A3zepOaiipkaHa, UMEIOIMUX CYOTPONMMUYECKUN KIMMAT, U €r0 MPUMEHEHUH B PA3JIHUYHBIX
o0nacTax MPOMBIIIJIEHHOCTH. B Xone nuccrnenoBanuii a3pupHoe Macio ObUIO MOTYyYEHO U3 IUIOJIOB U
JUCTBEB JIMMOHA, COOpPAHHBIX B IOXKHBIX pailoHax AsepOaiiikaHa METOIOM TUAPOIUCTHILIALUU
I'mu30epra B Js1abopaTopuy NPOMBINUIEHHO BaXKHBIX pacTeHui VHcTUTyTa JAEHIPOIOTHH.
KoMIoHEeHTHBIN  cOCTaB  MONY4YEHHOro A(QUPHOr0 Macia aHaIM3UpPOBAIM Ha  Ta30BOMU
xpomarorpadpuu «Kpucramny 2000 M. HccnenoBanbsl obnacTh HpUMEHEHHs 3(UPHOro Macia
JUMOHA: 3(UpHOE Macio JUMOHA O0JafaeT NPUATHBIM apomartoM. LlUTpamb — KOMIIOHEHT,
npujaromui cnenupuueckuii TpusATHBINA 3amax JumoHa. 90% ero cocraBa COCTABISIOT TEPIEH-
TuMOHeH, a 3—6% — tuTpansansaerul. [lockonbky 3pupHOE MacIo JIMMOHA OTIMYAETCS BBICOKHM
KaueCTBOM, €r0 MOYKHO LITUPOKO HCIOJIb30BaTh B PA3JIMYHbIX 001aCTAX MPOMBIIIJIEHHOCTH.

Keywords: lemon, essential oil, cosmetology, aromatherapy.

Kniouesvie crnosa: muMoH, 3(pUpHOE Macio, KOCMETOJIOTHsI, apOMaTeparHsl.
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Citrus plants are successfully cultivated in Lankaran and Astara regions of Azerbaijan with a
subtropical climate. The composition of citrus plants, which have high economic efficiency, is rich
in many substances necessary for the body. Among the citrus plants, lemon is the most widespread
and used. Lemon is a very useful plant. The leaves, flowers, and fruit peel of the lemon tree are rich
in essential oils. Essential oils have a therapeutic effect on the human body. In recent years, the
demand for essential oils continues to increase day by day. Essential oils are mainly used in
medicine, aromatherapy, perfumery, food industry. Lemon essential oil is liquid and has a pleasant
aroma. Lemon oil is mostly used in the perfumery industry. In recent years, citral aldehyde with a
pleasant smell has been obtained from lemon leaves, which is used in the treatment of hypertension
in the form of a 2-3% alcoholic solution.

Material and methods

The research work was carried out on the lemon (Citrus limon (L.) Burm. f.) plant cultivated
in Lankaran and Astara regions, which have a subtropical climate in the southern region of
Azerbaijan. Lemon tree leaves and fruit peels were used for the research. The rind of the lemon fruit
contains up to 3-6% essential oil. In the "Industrially Important Plants" laboratory of the Institute of
Dendrology, essential oil was obtained from the leaves and peels of the lemon tree by the
hydrodistillation (Ginzberg) method (Figure 1). The component composition of the obtained
essential oil was analyzed in Kristal 2000 M gas chromatography. It has been found that lime
essential oil contains strong chemical components such as a-pinene, camphene, B-pinene, sabinene,
myrcene, a-terpinene, linalool, B-bisabolene limonene.

It is possible to remove the essential oils from the peel of lemons, a citrus plant, without
distillation, by expelling the essential oil from the solution obtained by squeezing.

il

Figure 1. Getting the essential oil

Results and discussion
Lemon (Citrus limon (L.) Burm. f) is a type of plant belonging to the Rutaceae family
(Figure 2). Its homeland is ancient India. It is a 3-7 m tall, evergreen, thorny small tree with a
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retractable umbel. The bark of the branches is green, thin, covered with gray cracks. The leaves are
oblong-ovate, small-toothed at the tips, leathery, with a specific lemon smell. There are light-
emitting glands on it. Flower buds are small. The flowers are white, fragrant, on short wingless
stalks. Fruits are ellipsoid, sometimes girdle, light yellow, skin is glandular [4]. Lemon is a tree that
blooms all year round. There are ripe and unripe fruits on it at the same time. The fruit has a very
pleasant smell and contains many seeds. It contains vitamins B1 and B2, as well as a lot of vitamin
C in its fruits and leaves. The juicy fruit of the lemon is valuable. It contains 4.14-5.87% citric acid
and 2.06 and 3.78% sugar [3].

Figure 2. Citrus limon (L.) Burm. f.

In our country, lemon occupies a special place among fruit plants. Lemon fruits have high
nutritional value and medicinal value. Lemon fruits are widely used in medicine. Lemon is a long-
lived plant. There are about 200 varieties of lemons. Among them, Meyer, New Georgia, Lisbon,
Villa-Franca, and Udarnik varieties are more widespread in our country. Lemon ripens mainly
between September and December [2].

The lemon species is very sensitive to temperature. The plant get damaged at low
temperatures. It is a light and moisture demanding plant. It has normal color and productivity in
sandy type fertile soils with high water and air permeability. Lemon is propagated by seeds and
vegetatively.

The peel of lemon fruits contains up to 0.6% essential oil with a pleasant smell. The essential
oil contains up to 90% terpene limonene, 3-6% citral aldehyde and 1% geranyl acetate, which are
considered the most valuable components of lemon oil. Lemon oil is mainly used as the most
valuable flavoring agent in the perfumery industry. In addition to the essential oil, a large amount of
flavonoids (citrine) and furocoumarins with P-vitamin properties have been identified in the peel of
the fruits [1].

Sodium citrate is prepared from citric acid, which is used as a preservative for donor blood in
blood transfusion institutes. In addition, lemon fruits are very useful for angina and avitaminosis.
Dried fruit peels have appetizing properties. Lemon juice is recommended for low stomach acid,
rheumatism and gout. It is widely used as a diuretic and against nausea [1].

During the research, essential oil was obtained from the peels of the leaves and fruits of the
lemon plant collected from Lankaran and Astara regions in the laboratory by hydrodistillation
(Ginzberg) method (Figure 3).
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Figure 3. In the laboratory

The component composition of the obtained oil was analyzed in a Kristal 2000 M gas
chromatograph. Based on the results of the analysis, lemon essential oil contains chemicals such as
a-pinene, camphene, B-pinene, sabinene, myrcene, a-terpinene, linalool, B-bisabolene linonene.

Conclusion

During the conducted scientific-research works, essential oil was obtained from both the
leaves and fruit peels of the lemon plant in laboratory conditions. The component composition of
the obtained essential oil was analyzed in Kristal 2000 M gas chromatography. Studies show that
the use of essential oil obtained from the peels of lemon fruits in medicine, cosmetology,
aromatherapy, and food industry is of great importance.

Essential oil obtained from the peel of lemon, which is considered a very useful fruit, has an
antibacterial effect. It helps protect the skin from germs and harmful external factors. The
biologically active substances contained in lemon essential oil have a positive psychological effect
on a person. The lemon plant, which has multifaceted importance, is suitable for wide use in various
fields of industry.
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Abstract. The research was carried out in the arid regions of Azerbaijan in 2021-2023. The
main goal of the research was to provide a bioecological and phytocoenological analysis of species
of the genus Chenopodium, widespread as a weed plant, in the composition of coenosis, and to
reveal the possibilities of use based on ethnobotanical surveys among the population. Floristic,
phytocoenological, ethnobotanical methods were used during the research. It was determined that
15 species of the genus in Azerbaijan flora are more widespread in the plains and mid-mountain
belt, mainly in the desert, semi-desert steppe vegetation, and in cultivated areas. During the surveys
conducted among the local population, it became clear that only 10 species of the genus are used, of
which 5 species are used only as wild vegetables, 3 species are used only for treatment in folk
medicine, and one species — Chenopodium album is used by the population both as a medicinal
plant and as a vegetable plant. It has been recorded that one species (Chenopodium foliosum) of the
genus is used as a dye plant.

Annomayus. ViccneaoBaHus MpOBOJMINCH B 3aCYIUTUBBIX peruoHax AzepOaitmxana B 2021—
2023 romax. OcHOBHasi IIeNib HWCCIENOBAHMN COCTOsIa B TOM, UYTOOBI MPOBECTH OHOIKOIIOTO-
(dbuToIIEHOTIOTUUECKUH aHau3 BUI0B pona Chenopodium, IUPOKO pacTIpOCTPAHEHHBIX KaK COPHBIC
pacTeHHs, B COCTaBE IICHO30B W BBIIBHUTH BO3MOXXHOCTH WCIIOJNB30BaHHS Ha OCHOBE
STHOOOTAaHWYECKUX OOCNeoBaHUN cpean HaceneHusd. [Ipu wHcciaenoBaHUSIX HCHOIb30BAINUCH
dropuctuyeckuid, pUTOIIEHONOTMYECKHIA, 3THOOOTaHUYeCKUI MeToabl. OmnpeneneHo, 4ro 15 BuaoB
porna Bo duiope AszepOaiimkana 0Oojiee pacpOCTPAHEHBI Ha PaBHUHAX M CPEIHETOPHOM TOsICE,
MPEUMYIIICCTBEHHO B ITyCTHIHHOW, ITOJIYIMYCTBIHHONH CTEITHOW pPACTUTEIILHOCTH, a TakkKe Ha
OKYJIETYPCHHBIX TEPPUTOPHSX. B Xome ompocoB, MPOBEICHHBIX CPEId MECTHOTO HACEJICHHUS,
BBISICHWIJIOCh, YTO HCIONB3YIOTCS TONbKO 10 BHIOB pojma, M3 KOTOPBIX 5 BUIOB HCIOIB3YIOTCS
TONBKO KaK JUKOPACTYIME PACTCHHUS, 3 BHJIA HCIOJNB3YIOTCS TOJIBKO Ui JICYCHHUS B HApPOIHOU
MeauiHe u oauH Bug — Chenopodium album mcnonb3yeTcs HACEIICHUEM M KaK JICKapCTBEHHOE, U
Kak oBolHOe pacTeHue. bwuto 3apeructpupoBano, uto onuH Buj (Chenopodium foliosum) 3toro
pOJia UCTIONB3YETCS B KAYECTBE KPACHIBHOTO PACTCHHUS.
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Keywords: Chenopodium, arid zones, bioecology, phytocoenological analysis.
Kniouesvie cnosa: Mapb, apuHble 30HbI, OMOAKOIOTHS, (PUTOLEHOTOTMYECKUI aHAIN3.

In recent times, ethnobotanical studies towards discovering plants with food, medicine, fodder
and other useful properties have become widespread. Ethnobotany is based on knowledge about
plants that people have experimented with for many years. The collection and evaluation of this
knowledge is important for the application of plants in various fields of industry.

280 species of the genus Chenopodium are distributed in the world flora. However, the
taxonomic status of 221 of these species has been fully specified, while the status of the others has
remained uncertain (http://www.worldfloraonline.org). In the territory of the republic, 14 species
and 8 variations belonging to the genus Chenopodium were found in the “Flora Azerbaijan” [4], and
15 species [2] in recent studies.

It can be noted that the ethnobotanical use of species of the genus Chenopodium as wild
vegetables, fodder and medicine has a long history and is of special importance [5, 6]. There is
information about the presence of phenolic compounds, saponins, terpenes, and sterols in most
species of the genus [7, 9]. This shows that plants can be used as antimicrobial, antiviral, antifungal,
anthelmintic, antioxidant, immunomodulatory, etc. in the future [3].

The main purpose of the research was to reveal the ethnic usage methods of species of the
Chenopodium genus widespread in the flora of Azerbaijan, and to analyze their bioecological and
phytocenological characteristics.

Materials and methods of research

The research work was conducted in Tartar, Barda, Agjabedi, Shamkir, Zardab, Ujar and
Samukh districts in 2021-2023. 256 specimens belonging to the genus Chenopodium in the
Herbarium Fund of the Institute of Botany, MSE RA were analyzed, and their records were
collected in the EXCEL program. Floristic and taxonomic analyses, geobotanical studies were
conducted with reference to classical and modern fundamental works [10]. Life forms of plants
were determined according to C. R. Raunkiaer [11] and T. I. Serebyakov [12], and ecological
groups according to A. R. Shennikov [13].

Ethnobotanical studies were regularly conducted among the local population by questionnaire
survey method. Data collected through direct interaction with local people and observations during
visits were summarized [8]. Group meetings were held with people who had sufficient knowledge
of local plants, and individual meetings were arranged with healers and plant sellers in villages to
verify information.

Results and their discussion

During the expeditions, it was found that 15 species of Chenopodium genus are more
widespread in the plain and middle mountain belt (photo). Most of the species are found as weeds
in cultivated fields, roadsides, forestless arid areas, and pastures. The main plant groupings in which
the species of the genus are distributed form coenoses as a dominant and subdominant in the
Glycyrrhiza glabra - Chenopodium foliosum + Artemisia szowitziana, Salsola dendroides —
Artemisia meyeriana-herbosetum, Palirus spina christi + Salsola dendroides — Lactuca serriola —
Chenopodium album, Glycyrrhiza glabra + Alhagi pseudoalhagi — Chenopodium album,
Chenopodium album + Dysphania botrys + Medicago minima + Chenopodium vulvaria, Artemisia
lerchiana — Chenopodium album — Hordeum leporinum associations within tamarisk-saltwort-
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camelthorn  (Tamarixeta-Salsoletum-Alhagiosum), ~wormwood-saltwort-licorice  (Artemisieta-
Salsoletum-Glycyrrhosum), ephemeral — herbs (Ephemereta-herbosae) formations in deserts and
semi-deserts, steppe vegetation.
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Figure. The map scheme of the occurrence areas of species of the genus Chenopodium L. distributed
in the territory of the Azerbaijan

During surveys among the local population, it became clear that only 10 species of the genus
have ethnic use (Table).

On the basis of ethnobotanical surveys conducted among the local population, it was found
that young leaves and shoots of Chenopodium album L., Ch. rubrum L., Ch. polyspermum L.,
Ch. murale L., Ch. urbicum L., Ch. ambrosioides L. species are used as food and also added to
animal feed. The results of the surveys showed that the local population is little aware of the
medicinal use of goosefoot species. Information has been collected that only Chenopodium album
L., Ch. vulvaria L., Ch. botrys L., Ch. hybridum L. species have anthelmintic, anti-rheumatism and
anti-cold effects (http://www.worldfloraonline.org).

Chenopodium album species is widely distributed in the territory of the republic from the
lowlands to the middle mountain belts as a weed plant in gardens, orchards, plantations, roadsides,
unused places, riverbeds, landfills.

Ch. urbicum is found mainly in the plains, and in some cases in the mid-mountain belts in
orchards, roadsides, and weedy areas.

Ch. botrys species is distributed almost everywhere in the republic, in lowlands, lower and
middle mountain belts, at an altitude of up to 1800 m above sea level, in dry gravelly river beds,
even in weedy areas and sandy areas.
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Ch. polyspermum species is found in the territory of the republic mainly in lowlands and
lower mountain belts, river plantations, orchards, forest clearings.

Ch. hybridum is found in orchards and weed areas from the plains to the mid-mountain belts.

Ch. rubrum species occurs in lower mountain zones, pasture areas in lowlands.

Table
BIOECOLOGICAL CHARACTERISTICS OF ETHNICALLY USED SPECIES
OF THE GENUS Chenopodium L.

Latin and Azerbaijani Life forms o %
name of the plant 38~ =
> o 5903 =
kS & —.=x =

gg i~ E 88es 2 Methods of use
O n Cwn 5,8 5] S
°5 3o 285 £
3 o < =
L a

Chenopodium album L.- | Th X P-MH In folk medicine, a decoction and essence made

lambsquarter goosefoot from the roots and leaves of the plant is also used
as a laxative, pain reliever, diuretic and
expectorant. Young leaves and shoots of the plant
are used as wild vegetables.

Ch. botrys L. — I Th X LH- A decoction made from the plant is used for
Jerusalem oak MH  headaches, colds and viral diseases, and also as an
goosefoot anthelmintic.

Ch. foliosum Moench Pere  Hc X P-HH Red dye is obtained from the above-ground part
ex Asch. — multifoliate n. of the plant

goosefoot herb

Ch. polyspermum L. — I Th  Ms  P-LH Young leaves as spinach or sparrowgrass are
many-seeded goosefoot. used in the preparation of dishes

Ch. vulvaria L. — | Th X P-MH Used in folk medicine for rheumatism, colds and
stinking goosefoo. nervous diseases.

Ch. urbicum L. — city I Th  Ms P-MH After sweating, the young leaves and shoots of
goosefoot the plant are filtered and used instead of spinach

in the preparation of roasts, dovga, puree, kata
and other dishes

Ch. rubrum L. —red I Th X P-MH  In some regions, young plants are used to prepare
goosefoot salad and borshch

Ch. hybridum L. — I Th X P-MH In folk medicine, infusions prepared from the
maple-leaved goosefoot above-ground part are used for treatment of

cough, gastrointestinal diseases, diarrhea,
arthritis, as well as in the treatment of eczema and
wounds on the skin.

Ch. murale L.— nettle- I Th XMs P-MH Young leaves are used for salads
leaved goosefoot
Ch. ambrosioides L. — Pere Hc Ms P-MH The use of the species as a vegetable is possible
wormseed goosefoot n. only in the young vegetative period
herb

Note: Th — therophyte; Hc — hemicryptophyte; Ms — mesophyte; X — xerophyte; XMs —
xeromesophyte; P — plain; HH — high highlands; MH — middle highlands; LH — low highlands

Ch. ambrosioides 1s found in lowlands, sandy and weedy areas. In our republic, it is not used
in folk medicine among the local population, but in several countries of the world it is used as an
anthelmintic in the treatment of intestinal diseases, especially in worm diseases. Even essential oil is
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used in perfumery [1]. In West Africa, Nigeria, Senegal, Ghana, and Cameroon, the plant is used as
a tea, poultice, and infusion in folk medicine for inflammatory processes, as purgative in lung
infections, pain reliever, and antifungal agent [9].

Ch. foliosum species is a very valuable dye plant. The species is found in dry riverbeds, weed
areas, pastures and roadsides from lowlands to high mountain belts.

Ch. vulvaria is distributed in almost all regions of the republic, from the lowlands to the
middle mountain belts, in the weedy areas, in orchards, in gardens, and in riverbeds.

Ch. murale 1s found in weed areas and roadsides in orchards from the lowlands to the mid-
mountain belts.

As a result of ethnobotanical studies, it was found that 5 species of the genus Chenopodium
are used only as wild vegetables, 3 species only for the purpose of treatment in folk medicine, and
one species — Chenopodium album is used by the population as both a medicinal plant and a
vegetable plant. One species of the genus is recorded as a dye plant (Chenopodium foliosum).
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Aunnomayus. PaccMOTpeHBl TpOLIECCHl  Pa3BUTUS  JIECHBIX  COOOILECTB,  BBIJEIICHBI
Jecoo0pasyrolniie nopoAbl U OCHOBHBIE accOLMAalMU Ha TeppuTopuu AsepOaiimkana. B ropnbix
paifoHax penbed SABIAETCA OJHMM U3 BAXKHBIX (PAKTOPOB BIUSIOIMIMX Ha pPaCHpPOCTpaHEHHE
7eco00pa3yIoUX JAPEBECHBIX IMOPOJ MO PA3IUYHBIM CKJIOHAaM. ABTOpBI HMPUBOJAT JaHHBIE IO
OCHOBHBIM THUIIAM Jieca [MpkaHCKOro HalMoHanbHOro mnapka. IlpencraBneHa kparkas cBOJIHas
XapaKTEepHUCTHKA JIECO00pa3yoIMX Moo o BbicoTaM. OmnpeeneHbl 3aKOHOMEPHOCTH CMEHBI TOYB
U JpPYTUX DKOJIOTMYECKHX YCIIOBUHM JIeCOB. BBINIOMHEHA OLIEHKAa COCTOSHUS JIECOB M aBTOPbI
MPUXOJAT K 3aKJIIOYEHHUIO, YTO HEOOXOJUM MOHUTOPHHT 3TUX COOOIIECTB U UX OXpaHa.

Abstract. The processes of development of forest communities are considered, forest-forming
species and main associations are identified. In mountainous areas, relief is one of the important
factors affecting the distribution of forest-forming tree species along various slopes. The authors
provide data on the main forest types. A brief summary characteristic of the forest-forming tree
species of the Hyrcanian forests by height is presented. Regularities of change of soils and other
ecological conditions of forests are determined. The state of forests has been assessed and
the authors come to the conclusion that these communities need to be monitored and protected.

Knrouesvie cnosa: AzepOaiikaH, THpKaHCKUE Jieca, Jieca, JIECHBIE MOPOIbI, JICCHBIC TOYBHI,
DKOJIOTHS JIeca.

Keywords: Azerbaijan, Hyrcanian forests, forests, forest trees, forest soils, forest ecology.

l'upkanckue neca chopmupoBanuch Ha Oro-soctoke AsepOaiipkaHa Ha JleHkopaHCKOU
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HU3MEHHOCTH M Ha CKJIOHAaX TabIIICKUX TOp. DTH Jieca HaunHas oT nmodepexuit Kacrmiickoro Mopst
nmomHUMaroTcss 10 BbICOTHI 2000 M. ['mpkaHCkHMe Jieca OTIMYAIOTCS XOPOIIeH OWOIOTHYeCKOM
COXpaHHOCTHI0. Ha TeppuTopun 3TOro napka c(opMUpOBaINCh CMEIIAHHBIE JIECA .

B reonornueckoMm npomuioM ['MpkaHCKHE jeca B CEBEPHOM IONyLIApUU 3EMHOIO Ilapa
OXBaThIBAJIM 3HAUNUTEIIbHbIE TEPPUTOPUU. BriocneacTBuu Ha 3eMHOM LIape KIMMaTU4eCKUE yCIOBUs
M3MEHWJINCh, TO €CTh MPOU30IUIO MJIAHETApHOE MOXOJI0AaHue KinMaTa. B cBs3u ¢ 3TuM Oosblias
4acTb 3TUX JIECOB MCYUE3JIM U3 JIMLA 3€MJIM. B MCUE3HOBEHMHM ATHX JIECOB OYEHb OOJBIIYIO PO
UIpajy OJIEJEHEHUS MPOMCXOAUBILINE B YETBEPTUUHOM (QaHTPOIIOTEHOBOM) NEPUOAE KalHO30MCKOM
9pbl. ['MpKaHCKUE eca He OABEPTraIUCh K CMEPTOHOCHOMY BIIMSIHUIO JIEJIHUKOB MPOUCXOJIMBIINX B
YETBEPTUYHOM [E€PUOEC KaWHO30MCKOM 3pbl. [MpkaHCKuMe Jeca B OCHOBHOM COCTOAT U3
IIUPOKOJIUCTBEHHBIX IIOPOJ, TPETUYHOIO IIEPUOAA KAHHO30MCKOM HpbI, T. €. OHM SBISIOTCS
MPEJCTABUTEISIMU apKTOTPETUYHOMN (PIIOpBI. DTH JAEPEBBs B TO e BPEMs SBISIOTCS PEITUKTOBBIMU
nepeBbsiMU. CleyeT OTMETUTh, YTO TMPKAHCKUE Jieca UMEITCA W Ha Ttepputopun Mpana. OHu
chopMupoBaInCh Ha ceBepo-3amnaje Mpana.

['eHnaNbHBIN PYCCKUI yUeHBIH, KIIACCHK poccuiickoro jecoBoncTa I. @. Mopo3oB penbedy
npugaBajl O4YeHb OoybIIOE 3HAYeHHE Kak (aKTopy BIMSIONIMA Ha  paclpoCTpaHEHHE
necoo0pasyronmx JpeBecHbIX mopona. [lo ero oOpa3HOMYy BBIpaXEHHIO pelibed YBETUYHBACT
3eMHYIO TTOBEPXHOCTbD, IJI€ MOXET CYIIECTBOBATh KHU3Hb U K CyIlle MPUHOCUTH pazHooOpasue. [Tox
BIIMSIHUEM pelnbeda Ha cyme GopMupyercst pa3aiudHble TPUPOIHBIE KOMIUIEKCHI [4].

VYHUKaIBHOCTH 3TOrO0 JaHamadra ormedanu mHorue yuensie: . @. Mopozos (1914), I. H.
Beiconkmii (1925), P. Tewirep (1931), I. U. IlorumaBckas (1948), B. B. Anexun (1950), A. IL
[ennukos (1950), 3. A. HoBpysosa (1965), M. 0. Xanunos (1983), C. P. Tarues (1988, 1991). U
npyrue [1-14].

Obvexm u Memoowvl UCCAEO06AHUL

Jnst M3ydeHus: BIMSIHUSL SKCIO3UIMU CKJIOHOB B TOPHBIX palOHaX Ha pacrpoCTpaHEHHUE
JIeCO00pa3yIoONINX JIPEBECHBIX IMOpOx OBUI BBIOPAaH B KadecTBe OObCKTa — [ HpPKAHCKHIA
HAI[MOHANBHBIA Tapk. Ha TeppuTopuu mapka ObLIM BBIAENEHBI OMBITHBIE YYaCTKH, HA KOTOPBIX
MIPOBOIUIINCH HAOIIOJCHHUS.

Ha ocHOBe BBIMOIHEHHBIX ONKUCAHWI W HAOIIOAEHUN ObLIa cOoCTaBiieHa cBOmHas Ta0muia 1mo
OMOJIOTUYECKON U DKOJOTUYECKON XapaKTePUCTUKHU JIPEBECHBIX opo. [IpoananusupoBan mpoiecc
BOCCTAHOBJICHUS B 3THX Jiecax.

Pezynemamut u oocyscoenue

B Huskoropnom mnosice Tanbimckux rop AsepOaiikaHa, B COCTaBe THPKAHCKUX JIECOB
npeobnanator Quercus castaneifolia C. A. Mey., Carpinus caucasica Grossh. u Parrotia persica
(DC.) C. A. Mey. B 10 xe Bpemsi B 3TOM I0siCE€ BMECTE C BBIIIEHA3BaHHBIMH JIECOOOPA3YIOIIUMHU
JPEBECHBIMU TOpoaamMu nipouspactatoT u Albizia julibrissin Durazz., Gleditsia caspica Desf., Ficus
carica L., Diospyros lotus L., Zelkova hyrcana Grossh. & Jarm. u npyrue necooGpa3syromiue
JPEBECHBIE TTOPOJIBI.

C noaHATHEM Ha BBICOTY B COCTaBe JIECOB KonuuecTBo Quercus castaneifolia C. A. Mey., n
Parrotia persica (DC.) C. A. Mey. ymeHbIaeTcsi 1 uX cMeHs0T Fagaceae.

Ha Beicote 500-600 MeTpoB Kele3HOE MOEepeBO MNPAKTHYECKHM HCYE3aeT M3 COCTaBa
TUpKaHCKHUX JiecoB. Ha mccnenyemMom oObekTe Ha BBICOTE BhImie, yeM 1600 METpoB B cocTaBe
TUPKAHCKUX JIecOB MosBMIOTCS Padus avium Mill., Castanea sativa Mill., Vaccinium myrtillus L.,
Taxus baccata L. u 1. 1.

B necax mon necHsiM mokpoBoM mpom3pactatoT Tracheophyta, Ruscus hyrcanus Woronow,
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Buxus hyrcana Pojark., llex aquifolium L. n 1. 1. PacupocTpaneHbl HIKECIICTYIOIIHE OCHOBHBIC
necoobpasytomue apeBecHble opoasl: Fraxinus excelsior L., Prunus padus L., Populus alba L.,
Parrotia persica (DC.) C. A. Mey., Taxus baccata L., Pyrus hyrcana Fed., Zelkova hyrcana Grossh.
& Jarm., Ficus carica L., Populus hyrcana Grossh., Ilex aquifolium L., Buxus hyrcana Pojark.,
Albizia julibrissin Durazz., Diospyros lotus L., Carpinus caucasica Grossh., Pterocarya pterocarpa
(Michx.) Kunth ex Iljinsk., Ulmus pumila L., Alnus glutinosa subsp. barbata (C. A. Mey.) Yalt.,
Quercus castaneifolia C. A. Mey., Fagus orientalis Lipsky, Carpinus xschuschaensis H. J. P.
Winkl., Carpinus orientalis Mill., Quercus longipes Steven, Alnus subcordata C. A. Mey. u T. 1.

Tabnuna

BUOJIOI'MYECKAS 1 OKOJIOTUMYECKAS XAPAKTEPUCTHUKHU JPEBECHBIX ITOPOJL

= S N X S S ) ! 3 )
) QS
g = S ks S SE = SEREENE R
Fraxinus excelsior L.
C,CB, 35— wu3BeCTKO-  BIArojlilo- CBETONIO- TEHEBBIHOC-  TEIIO- HEYCTOH- HEYCTOM-
C3 40  Bble OUBBI, OUBLII JINBBIA JIIOOMBBIA  YMBBIN YUBBIA
3acyxoyc-
TOWYU-
BBbII
Padus avium Mill.
10, 6-8 ropHo- BJIArojI0-  CBETOJIO- TEHEBBIHOC-  HE MOpPO30- HEYCTOM-
IOB, JIECHBIE OuBas OuBas TUBas TpeboBa-  cTOWKaA quBas
103 JKEJITO3EMBI TeJIbHas
Populus alba L.
10, 35— ammoBH- BJIaroji0-  CBETOJNIO-  HE TEIIo- HE OYCHb HEYCTOM-
IOB, 40  ambHBIE OUBGIit OuBBIit TEHEBBIHOC-  JIFOOMBBIA  yCTONYH- YUBBIN
103 JyrOBO- JIUBBII BbII
JIeCHBIC
Parrotia persica (DC.) C. A. Mey.
C,CB, 20— xenrto3empl BIArOJI0- HE OYEHb TEHEBBIHOC-  TEILIO- MOpO30- HEyCTOM-
C3 25 ouBoe TpeOoBa-  JIMBOE JIOOMBOE  CTOWKOE, YUBOE
TEIBHOE (mo —25°C)
Taxus baccata L.
C,CB, 20— ropHo- Bnaro- HE OUEHb HE MOpPO30- HEYCTOM-
C3 25  necHble moou- TpeboBa-  TEHEBBIHOC-  TpeOOBa-  CTOHKHIi YUBBIN
J)KENTO3eMbl  BBIM, a TEIBHBIA  JIMBBIN TEJIBHBINA
TaKxKe
3acyxo-
ycTOMuun-
BbIN
Pyrus hyrcana Fed.
1O, 20— ropHo- He oueHb cBerTomo- CpenHe TeIIo- HE HEYCTOM-
IOB, 25  necHble TpeboBa-  OuBas TeHe- moOuBas  yCTOH4YH- YUBast
103 JKEJITO3EMBl _ TeJIbHas BBIHOCJINBASI Bast
Zelkova carpinifolia (Pall.) K. Koch
35—~ ropHo- TpebOBa-  CBETOJIIO-  TEHe- TeIio- HE HE
40  necHble TelabHAs,  OuWBas BBIHOCIMBAsT ~ JIOOWBas  yCTOWYH- ycTonun-
KENTO3EMBl  3aCyXO- Bast Bast
yCTONYH-
Bast
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Ficus carica L.
10, 8-  ropHo- BJIaro- CBETO- HE TeHe- TEIIo- HE HE
IOB, 10  necHbie nroou- MIOOMBBI  BBIHOCIMBBIM  JIOOMBBIA  ycTOWYH- yCTONYH-
103 JKENTO3EMBI  BBIH, BBII BBIM
3acyxo-
yCTOWUU-
BBII
Populus hyrcana Grossh.
1O, 15—~ ropHo- BIIATOJIIO-  CBETO- HE TeHe- TEIUIONI0  yCTOWYH- HE
IOB, 25  JecHsble OUBBIH, JII00u- BBIHOCJIMBBIM ~ OMBBIM BBIM, HO yCTOWYH-
103 JKENTO3EeMBl,  HE BBIi CHIIBHBIX BBI
OMOM30JICH-  3acyXo- MOpPO30B HE
HBIE ycToitun- BBIIICPKHU-
BBIN BacT
Ilex hyrcana Pojark.
C,CB, 6-8 ropHo- BJIATOMIIO-  HE TeHe- TEIIo- He He
C3 JIECHBIE OUBBIit TpeOOBa-  BBIHOCJHBBIM JIOOMBBHIM  ycTOWYH- yCTONYH-
JKEITO3EMBI TEJIbHBII BBII BBII
Buxus hyrcana Pojark.
C,CB, 15~ ropHo- CKJIOHEH HE TeHe- TEII0- K ciaa0bIM He
C3 20  necHble K BIare  TpeOoBa-  BBIHOCIUBBIA IIOOUBBIA  MOpO3aM yCTOWYH-
JKEIITO3EMBI, TEJIbHBII YCTOWYNB BBII
M3BECTKOBBIC
Albizia julibrissin Durazz.
1O, 10— ropHo- BJIAro- CBETO- HE TCHe- TeIIo- HE HE
IOB, 15  necHble moOuBas  rOOWBasg  BBIHOCIWBAS — JIIOOMBAasi  yCTOWYH- yCTOHYH-
103 JKEJITO3EMBI Bad Bas
Diospyros lotus L.
10, 35— ropHo- OYEHb CBETO- TeHe- TEIIOo- MOpPO30- MaJo
OB, 40  mecHble TpeboBa-  JOOMBas ~ BBIHOCIWBAs  JIIOOMBas  CTOWKafd, yCTOM-
103 JKEJITO3EMBI  TeJIbHAs o —25°C quBas
Carpinus caucasica Grossh.
10, 30— ropHo- BJIAaro- CBETO- TeHe- TEIIOo- HE OYeHb HE
IOB, 35  necHble moou- JMOOMBBIM  BBIHOCIMBBIM  JIIOOMBBIM  ycTOWYM- yCTOWYH-
103 JKENTO3EMbl  BBIH, BBII BBII
3acyxo-
ycTOMUun-
BbIN
Pterocarya fraxinifolia (Lam.) Spach (= Pterocarya pterocarpa (Michx.) Kunth ex Iljinsk.)
C,CB, 20- ropHo- BJIAro- CBETO- TEHE- TEINIO- HE HE
C3 25  necHble nmobuBasi  OOWBas — BBIHOCJIWBAs — JIFOOWMBas  yCTOW4H- YCTOMYH-
JKENTO3EMBI Bas Bast
Ulmus foliacea Gilib.
10, 25-  ropHo- HE OYEHb CBETO- Ha paHHUX TEIIo- MOpPO30- MOXET
IOB, 30  nmecHble TpeOoBa-  JIOOMBBIA  CTaAUAX JMOOMBBIM  CTOHKUIA TEpHeTh
103 JKEJITO- TENbHBIN, TeHE- Manoe
3€MBl, 3acyxo- BBIHOCITUBBIH 3acore-
0I0J130- ycTOMuun- HUE
JICHHBIE BBbIN
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Alnus glutinosa (L.) Gaertn.
C,CB, 20- ropHo- BJIaro- CBETO- HEMHOTO TEIIo- MOpPO30- HE
C3 25  necHble mobuBasi  moOuBas — TeHe- mobuBasi  CcTolKasd, yCTONYH-
UHO JKEITO3EMBbI BBIHOCJIMBAs 1o 50°C Bast
raa
35
Castanea sativa Mill.
C,CB, 35- ropHO- BJIaro- CBETO- cpenHe TEIIo- MOpPO30- HE
C3 40  necHble MOOMBBIA  JTFOOWBBI  TEHEBBIHOC-  JIIOOWMBBIM  CTOMKHH, yCTOWYH-
JKEIJITO3EMBI JINBBIA 1o 30°C BBINA
Quercus castaneifolia C. A. Mey.
10, 40— ropHo- BJIAro- CBETO- HE TeHe- TETLI0- cpemHe HE
OB, 45 TnecHbie moou- TMOOUBBIM  BBIHOCIHMBBIM  JIOOMBBIA  MOPO30- YCTOMYH-
103 JKENTO3EMbl  BBIM, HE CTOMKHIA BBIM
3acyxo-
YCTOWYUB
bl
Fagus orientalis Lipsky
C,CB, 45 ropHo- BJIaro- HE O4YEeHL TEHe- HE OYCHb  MOpPO30- He
C3 50  necnsie MOOMBBIA  TpeOOBa-  BBIHOCIWBBHIA  TEILIO- CTOMKWUIA yCTOWYH-
JKEITO3EMBI TEJIbHBII JOOMBBIN BbII
Carpinus schuschaensis H. Winkl.
1O, 5-6 ropHo- BJIAro- CBETO- CpelmHe TeHe- TeIlIo- MOpPO030- HE
IOB, JIECHBIE TMOOWBBIM  JTIOOUBBIA  BBHIHOCJIWBBIA  JTFOOWBBIA  CTOMKHIA yCTONYH-
103 JKEJITO3EMBI BBI
Quercus pedunculiflora K. Koch
10, 35~ ropHo- 3acyxo- CBETO- HE TeHe- TeTUIO- MOPO30- HE
IOB, 40  necHble YCTOMUYM-  JIOOMBBIA  BBIHOCJIWBBIA  JIFOOMBBIH  CTOMKHMA yCTOWYH-
103 JKEITO3EMBI  BBIU BbII
Alnus subcordata C. A. Mey.
10, 25— ropHO- BJIaro- CBETO- CpeIHe TeHe- TeIulo- MOpPO030- HE
OB, 30 necHbie mobuBasi  JOOWBas  BBIHOCIWBAs — JIFOOMBask — CTOWMKas YCTOMYH-
103 JKEJITO3EMBI Bast
Zelkova hyrcana Grossh. & Jarm.
10, 35~ ropHo- BJIATrO- CBETO- TEHe- TeTUIO- HE HE
IOB, 40  necHble mobuBasi  moOuBas — BBIHOCJIWBAS — JI0OMBas — yCTOH4H- yCTOWYH-
103 M OKEITO3EeMbI Bad Bas
Carpinus orientalis Mill.
10, 15—~ ropHo- 3acyxo- CBETO- TEHe- TETUIO- MOPO30- HE
IOB, 20  necHble YCTOMUYM-  JIOOUBBIA  BBIHOCIWBBIA  JTFOOWUBBIA  CTOWKHIA, yCTONYH-
103 JKEJITO3EMBI _ BBIi 1o 30°C BBII

Kak BHUJHO M3 Ta6J'II/II_ILI Ha TCPPUTOPHHU IIapKa 0OJIbIIIE BCETO pacnnpoCTpaHCHBI oorareie

IYMYyCOM TOPHOJIECHBIE KENTO3eMHbIE TOYBBI U Fraxinus excelsior L., Parrotia persica (DC.) C. A.
Mey. Taxus baccata L., Illex hyrcana Pojark., Buxus sempervirens L., Pterocarya pterocarpa
(Michx.) Kunth ex Iljinsk., Alnus glutinosa subsp. barbata (C. A. Mey.) Yalt., Castanea sativa

Mill.,, Carpinus orientalis Mill. u T n. JlaHHBIE TOPOABI SBIAIOTCS BJIAroMIOOWBBIMU U
TEHEBBIHOCITMBBIMU  JIECOOOPA3yIOIIMMHU  JPEBECHBIMH  TOpPOJaMH M OYEHb  XOPOIIO
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BOCCTAHABJIMBAIOTCS HAa TEHHCTHIX M BIAXHBIX CKJIOHaX CEBEPHBIX OSKCIO3UIHMHA, TO €CTh Ha
CEBEPHOM, CEBEPO-BOCTOYHOM M Ha CEBEPO-3araTHOM CKIIOHAX TalbIIICKUX TOP.

Bvi1600wb

Ha Tepputopuu mapka Ha TOPHOJIECHBIX JKEITO3EMHBIX IMOYBAX pacnpocTpaHeHbl U Padus
avium Mill., Pyrus hyrcana Fed., Zelkova hyrcana Grossh. & Jarm., Ficus carica L., Albizia
Julibrissin Durazz., Diospyros lotus L., Carpinus caucasica Grossh., Ulmus foliacea Gilib., Quercus
castaneifolia C. A. Mey., Carpinus Xschuschaensis H. J. P. Winkl., Quercus pedunculiflora K.
Koch., Alnus subcordata C. A. Mey., Zelkova hyrcana Grossh. & Jarm., Carpinus orientalis Mill. n
T. 1. BbIlieHa3BaHHbBIE IPEBECHBIC MIOPOJIBI SBIISIOTCSI CBETOJIFOOUBBIMH M HE TEHEBBIHOCIHBBIMU (32
UCKJIIOYCHUEM YepeMyXH OOBIKHOBEHHOMW, I3E€NbKBBI T'MPKAaHCKOHM, Xypmbl KaBkasckoil u rpaba
BOCTOYHOT'0) JIECOOOPa3yIONUMMH JIPEBECHBIMU MTOPOJAMHU U 3TH JIPEBECHBIE MTOPO/IBI OYEHb XOPOIIO
BOCCTAHABJIMBAIOTCS HA CBETVIBIX U OTHOCHUTEJIBHO 3aCYILIMBBIX CKIIOHAX FOXKHBIX 3KCIIO3UIUH, TO
€CTh Ha K’KHOM, FOTO-BOCTOYHOM M Ha FOT0-3alaIHOM CKJIOHaX TajbIIICKUX Top.

Jlisi BOCCTAHOBJICHHS JIECOB HEOOXOOUMO NPOMODKEHHE WM3YYCHHUSI ODKOJOTHYECKHX H
OMOJIOTUYECKHUX XapaKTEPUCTHUK JIECOOOPA3yIONNX IPEBECHBIX MOPO] O pa3HBIM CKJIOHAM TOPHBIX
paiioHOB.
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CYBAJIBIIMICKASA JTYTOBAS PACTUTEJBHOCTbD _
APABIMJIMHCKOI'O U ACTAPUHCKOI'O PAUOHOB (ASEPBAU/TKAH)
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Abstract. Subalpine grasslands of Talish highlands are common in the subalpine zone of
Yardimli and Astara highlands at lawny mountain-meadow soils at the height of 1750 m to 2400 m
above sea level. During the carried out ecological-geobotanical research, it has been determined
3 formation classes, 5 formation groups and 11 associations. In parallel with the study of type
composition and structure of phytocenosis found in the area of investigation, it has been also
determined endemic species, productivity of formations, and intensification of degradation at soil-
plant coverage of some lawny subalpine grasslands, decrease in abundance and productivity of
forage crop. Currently, for the purpose of the improvement of natural phytocenosis productivity,
crop quality, protection of their genetic reserve and landscapes, as well as the vegetation study for
solution of protection problems on the base of scientific means is of a great importance.

Annomayusa.  CyOanpnuiickass — JIyroBas  pacTUTENbHOCTb  TajbIIICKOTO  HAaropbs
pacrpocTpaHeHa B CyOanbIuiickoM nosice SIpAbIMIMHCKOTO U ACTapUHCKOTO Haropuii Ha Ta30HHbIX
TOPHO-JIYTOBBIX MoYBax Ha BeicoTe OT 1750 M 10 2400 M Hag ypoBHeM Mopsi. B xozne npoBeneHHbIX
HKOJIOT0-Te000TaHMUECKUX HCCIIE0BaHUM BBIENEHO 3 Kiacca (opmanuid, 5 rpynmn ¢opmanuii u
11 acconmanuii. [lapamienbHO ¢ HM3y4eHHEM THUIIOBOTO COCTaBa M CTPYKTYpbl (DUTOLIEHO30B,
BBISIBJICHHBIX B pallOHE MCCIENOBAaHUM, TaKK€ YCTAHOBJIEHBl DJHJIEMUYHOCTb  BHUJOB,
MPOAYKTUBHOCTh (oOpMaluid, YCWJIEHHE Jerpajalii IpH IMOYBEHHO-PACTUTEIBLHOM IOKPBITHU
HEKOTOpBIX Ta30HHBIX CyOaJbINUICKUX JIYyTOB, CHM)KEHHE YHCICHHOCTH U MPOAYKTUBHOCTH
KOPMOBBIX KyJbTyp. B Hacrosiiee BpeMs B LENAX MOBBIILEHUS NPOLYKTHUBHOCTU €CTECTBEHHBIX
(UTOIICHO30B, KayeCcTBa CEIbCKOXO3SHCTBEHHBIX KYJIBTYP, OXpPaHbl MX I'€HETHUECKOrO pe3epBa U
naHAwAadTOB, a TAKXKE U3YUEHUS paCTUTENILHOCTH JJISl PEIIEHNUs 3a/1a4 OXpaHbl Ha OCHOBE HAayYHBIX
CPEZCTB UMeEET OO0JIbIIOE 3HAYCHHUE.

Keywords: steppes, grasslands, plant communities, formation, association.
Kniouegvie cnosa: crenu, TpaBIHUCTAsI PACTUTENBHOCTD, (PUTOIIEHO3, (hOpMAITHS, acCOIIAIIHS.

Depending on various typed soils of different heights, the Republic of Azerbaijan has
multicolored vegetation, and the most valuable and useful trees, shrubs or grassy representatives
have been found. One of regions possessing rich vegetation is Talish group regions [1]. During the
research, the study of subalpine meadow vegetation of Yardimli and Astara highlands was one of
prior issues. Subalpine meadow vegetation of Talish highlands has been spread over lawny
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mountain-meadow soils at subalpine zone at 1750 m to 2400 m above sea level [14]. For its origin,
lawny meadows are nearly equal to swamped meadows and interfere in each other at appropriate
condition of the area of distribution [1, 8]. These types of groupings have been found in Yardimli, at
grazing areas of upper highlands of Astara district [4, 10].

Object & Methods

Subalpine meadow vegetation at subalpine zone of Yardimli and Astara regions has been
determined as an object of the study. It has been conducted several geobotanical research works
during the study of phytocenosis found at lawny mountain-meadow vegetation of subalpine zone of
Talish highlands. In the result of conducted research, as well as ecological-geobotanical data map of
region, it has been revealed that subalpine meadow vegetation of Talish highlands found in Yardimli
and Astara summer grazing areas. Data about distribution of subalpine meadows at Great Caucasus
and Lesser Caucasus Mountain chains, Nakhchivan and Talish highlands were found in the works of
most botanists [5-7, 11, 12].

Subalpine meadows are distinguished for their rich floristic composition, structure of
formations and high productivity in comparison with alpine meadows [4, 11, 16].

During the study of the subalpine meadow vegetation of Talish high mountains, classification
of subalpine vegetation was developed, systematic taxa, life forms were taken into account when
determining the discovered plant [2, 3], International Botanical Codex [2, 3, 9], and projective
coverage [17], ecological groups [18] have been studied by different methods.

Results & Discussion

During investigation it has been defined that subalpine meadow fauna of Talish highlands was
formed of 3 formation classes, 5 formation groups and 11 associations.

The followings are determined as formation classes:

1. Wheat-grassy different-grassy stepped subalpine meadows;

2 Different-grassy-wheat-grassy subalpine steps;

3 Shrubby-different-grassy-wheat-grassy subalpine meadows.

It has been given comprehensive information about phytocoenological structure and type
composition of some formation classes below:

1. Wheat-grassy different-grassy stepped subalpine meadow formation class is represented
with one Festuceta-Poaetum-Thymosum formation group and two Festuceta ovina — Poaetum
meyeri — Thymusosum trautvetteru and Poaetum meyeri — Thymus osum trautvetteri associations.

During the investigation, Festuceta-Poaetum-Thymusoosum formation group phytocenosis
has been defined at no. 22 “Shixheli Yurdu” and no. 23 “Dara Kecmaz” summer grazing areas of
Yardimli region. In the species composition of this phytocenosis it has been observed 19 species,
which 2 of them are shrubs (12%), 2 of them subshrubs (8,0%), 15 of them perennial grasses (68%),
and 3 of them a annual (12%). According to ecological analysis, 14 species of them are defined to
be xerophytes (68%), 3 of them mesoxerophytes (12%), and 2 of them mesophytes (20.0%).

Dominant of the phytocenosis is Thymus trautvetteri Klokov & Des.-Shost., of which
abundance is estimated as 3-4 points, sub dominance Poa meyeri Trin. ex Roshev. type abundance
with 2-3 points and Festuca ovina L. type abundance with 2 points.

A three layering has been observed in the structure of investigated phytocenosis. Thus, trees
as Filipendula ulmaria (L.) Maxim. on the layer I, grasses as Elytrigia trichophora (Link) Nevski,
Stipa holosericea Trin. & Rupr., Achillea vermicularis Trin., Poa meyeri Trin. ex Roshev.,
Onobrychis altissima Grossh., Bromopsis variegata (M. Bieb.) Holub on the layer II, small-height
shrubs as Astragalus euoplus Trautv., A. aureus Willd., Acantholimon hohenackeri (Jaub. & Spach)
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Boiss., Thymus trautvetteri Klokov & Des.-Shost., Alchemilla sericata Rchb. ex Buser, Trifolium
repens L., Anisantha tectorum (L.) Nevski etc. on the layer III have been observed. Project
coverage of phytocenosis is 50-80%.

In the result of carried out research, it has been revealed that degradation of soil-plant
coverage of lawny subalpine meadows becomes more intensive, abundance and productivity of
valuable forage crops decreases. That’s why protection and storage of the phytocenosis,
improvement of their structure is one of prior issues. As well, 1 of 25 species which was defined in
type composition of relevant formation — Thymus trautvetteri Klokov & Des.-Shost. is considered
as Azerbaijani endemic and it needs to be protected [3, 15].

2. Different-grassy wheat grassy subalpine step meadow formation class is represented with
two formation groups and 4 formation associations and considered to be specific phytocenosis of
Yardimli highlands. The formation, covering large area is observed in no. 3 “Yahar Yurd” of
Yardimli district, as well in summer grazing areas in the boundary of Astara district. In the
mentioned formation class, Thymuseta-Stipetum-Festucosum formation group is represented with
Thymuseta trautvetteri —  Stipetum holosericea — Festucosum valiesiaca association, and
Cephalarieta-Poaetum-Festucosum formation group with Cephalarieta kotschyi — Poaetum
pratensis — Festucosum ovina and Cephalarieta kotschyi — Festucosum valiesiaca associations.

During the investigation, it has been revealed 20 species in the species composition of
Thymuseta-Stipetum-Festucosum formation. According to biomorphological classification, 3 of
them were related to shrubs (12,5%), one to subshrubs (4.2%), 13 to perennial grasses (62,5%), and
3 to an annual grasses (20,8%). According to ecological analysis of these species, 14 were related to
xerophyte (75,0%) and 6 to mesoxerophytes (25,0%).

Phytocenosis dominant of Festuca valesiaca Gaudin abundance is 3-4 points, sub dominances
Stipa holosericea Trin. & Rupr. abundance is 2-3 points and Thymus trautvetteri Klokov & Des.-
Shost. abundance is 2.

Several species have been observed in the layers of phytocenosis plant coverage structure.
Thus, on the layer I — Stipa holosericea Trin. & Rupr., layer Il — Festuca valesiaca Gaudin, Poa
pratensis L., Filipendula vulgaris Moench, Astragalus aureus Willd., and layer 11l — Acantholimon
hohenackeri (Jaub. & Spach) Boiss., Juniperus pygmaea K. Koch., Thymus trautvetteri Klokov &
Des.-Shost., Elymus caninus (L.) L., Phleum phleoides (L.) H. Karst., Trifolium hybridum L., etc.
perennial grasses, as well as Anisantha sterilis (L.) Nevski, Bromus briziformis Fisch. & C. A. Mey.,
Hordeum crinitum (Schreb.) Desf., Euphorbia hyrcana Grossh. and Xeranthemum squarrosum
Boiss. an annual grass has been determined. Total project coverage of phytocenosis is 20-60%.

In the result of conducted ecological-geobotanical research, it has been determined that
Thymuseta-Stipetum-Festucosum formation abundance is approximately equal to 7.2 metric centner.

Cephalarieta-Poaetum-Festucosum formation group of different grassy-wheat grassy
subalpine meadow step formation class has been registered at no. 9 summer grazing area of
Yardimli district at 2004 m height above sea level. As it is depicted on classification scheme, the
formation is represented with two associations. In the species composition of this formation, it has
been shown 20 species of floral plants. The dominant of phytocenosis Festuca rupicola Heuff. its
abundance is 2-3 points, the sub dominances are Poa pratensis L. and Cephalaria kotschyi Boiss. &
Hohen. and their abundance is estimated as 2 points. Total project coverage of phytocenosis is equal
to 30-80%.

3. Bushy-different grassy-wheat grassy subalpine step meadow formation class is represented
with 2 formation groups and 5 associations at Yardimli and Astara areas. Astracantheta-
Thymusetum Festucosum formation group of this formation class is spread over the large areas as
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no. 3 “Khanin kanari” of Astara district and along the Yardimli boundaries with neighbor lands of
Iran (at the foothills of Balmadin mountain, as well as at high slopes of Kalaputu mountain of
Astara region at height of 2073 m above sea level. Essentially, flora coverage is spread over soft
lawny mountain-meadow lands [4, 13]. Festuca pratensis Huds. creates proper subalpine lawny
meadows.

It has been observed intensification of degradation and desertification process in grazing areas
of phytocenosis. 22 types have been registered in type composition of phytocenosis, 3 of them
defined as shrub (14,3%), 1 undershrub (3,6%), 1 subshrub (3,6%), 13 perennial grass (57,1%),
2 biennial grass (10.7%), 2 an annual grass (10,7%). During ecological analysis of the species, it
has been defined that 17 of them are xerophyte (71.4%), 3 of them mesoxerophytes (17,9%) and
2 of them are mesophytes (10.7%).

Dominance in the coenosis is Festuca pratensis Huds., of which abundance is estimated 3-4
points, sub dominance Thymus trautvetteri Klokov & Des.-Shost. as abundance 2-3 points, and
Astragalus aureus Willd. as abundance 2. Total project coverage of phytocenosis is 45-75%.

In phytocenotic structure, it has been determined Rosa cuspidata M. Bieb. on layer I,
Astragalus aureus Willd., A. resupinatus M. Bieb., Rumex scutatus L., Festuca pratensis Huds.,
Dactylis glomerata L., Thymus trautvetteri Klokov & Des.-Shost., on layer I, Festuca rupicola
Heuff., Agrostis tenuis Sibth., Hypericum perforatum L., etc. species on layer II1.

While analyzing flora coverage on the base of ecological groups [18], determination of large
distribution of xerophytes in the structure type of phytocenosis obviously proves desertification of
investigated area. It has been met two types, as well as Thymus trautvetteri Klokov & Des.-Shost.
and Centaurea zuvandica ssp. gegharkunikensis Gabrieljan plants specific to Azerbaijani flora in
this phytocenosis, which also needs protection [3, 15].

Fauna coverage of Acantholimoneta-Thymusetum-Poaosum formation group of shrubby -
various grassy subalpine steppe meadow formation class was spread over southern-eastern slope of
“Khanbulag-Kurdasa” pasture lawns of Astara district.

This formation group includes 3 associations, and also Acantholimoneta hohenackeri —
Thymusetum trautvetteri — Poassum pratensis, Acantholimonetum hohenackeri — Thymusosum
kotschyanus and Thymusetum trautvetteri — Poaosum pratensis.

In the type composition of phytocenosis Poa pratensis L., Thymus trautvetteri Klokov &
Des.-Shost., has been defined as dominants, Acantholimon hohenackeri (Jaub. & Spach) Boiss. and
Thymus trautvetteri Klokov & Des.-Shost. as subdominant. Abundance of edification types
(dominants and subdominants) has been estimated 2-3 and 2 points. Total project coverage is
determined between 30-70%.

Results

The carried out ecological-phytocoenological research and investigation results show that
most of plants found subalpine meadow areas of Talish highlands are perennial grasses and
xerophytes dominate according to ecological analysis. Determination of large distribution of
xerophytes in the type of content of phytocenosis has obviously proved desertification of
investigated area. Along with the study of type content (3 formation classes, 5 formation groups, 11
associations have been defined), structure of phytocenosis found in the investigated area, it has been
determined endemic species, productivity of formations, intensification of degradation in some
steppe subalpine meadow soil-flora coverage, decrease in abundance of forage crops and
productivity. As it has been mentioned above, the achieved results show that improvement of crop
quality, productivity of natural phytocenosis, protection of their genetic reserve and landscapes, as
well as the study of vegetation for the solution of protection issues on the base of scientific means is
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of great importance.
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Abstract. Black bean aphid (Aphis fabae Scopoli), which are dangerous pests of beet, were
studied in 2015-2021 in the farms and surrounding bio and agrocoenosis of the Mil-Mugan
economic region of Azerbaijan. As a result of the conducted studies, it was found that Aphis fabae
gives up to 15 generations in this region. 10-12 of them have increased in beetroot agrocoenosis and
are reproducing, so in the result, farms are seriously damaged. At the same time, it was determined
that if population density and the physiological state of the plant play the main role in the formation
of different morphs of this pest in the spring and summer generations, low temperature and short
photoperiod are the main factors in the formation of autumn morphs.

Annomayus. ®enonorusi cBekinoBudHoM nucroBoit Tim (Aphis fabae Scopoli), sBasronecs
OMACHBIM BpEAMTENSAM caxapHOW cBekibl, u3ydanuch B 2015-2021 romax B ¢epmepckux
X034HMCTBaX M OKpY’KaloIMMX OHO- M arpoueHo3ax Muib-MyraHckoro 3KOHOMHYECKOro paiioHa
Asep0aiimpkana. B pe3ysibrare npoBeIeHHBIX HCCIEIOBaHUi ycTaHOBIeHO, yTo Aphis fabae B atom
peruone aaet A0 15 nokonenuid. 10—12 U3 HUX pa3MHOXKAIOTCS B arpolieH03aX CaXapHOM CBEKJIBI U,
B PE3yJbTAaTe YEro XO3dHiCTBAa CEPbE3HO MOCTpaaaeT. B To ke Bpems yCTaHOBJIEHO, YTO €CIIU
OCHOBHYIO pOJIb B (JOPMHUPOBAHUU pa3HbIX MOP( 3TOr0 BPEAUTEINS B BECEHHE-JIETHUX TeHeparusx
UTpalOT IUIOTHOCTh MOMYJSIIMU U (PU3HOIOTMYECKOE COCTOSIHUE pacTeHUs, TO OCHOBHBIMU
¢dakTopamMu B 00pa30BaHMU IOJOHOCOK M CaMIIOB OCEHBIO SBISIOTCS HM3Kasg TemIepaTypa u
KOPOTKUH (hoTOrIEepHO/I.

Keywords: black bean aphid, phenology, density, polymorph, plant pests.

Knrouegvle cnosa: CBEKIOBUYHAS JHCTOBAas Tisl, (EHOJOTHS, TUIOTHOCTh, MOJIUMOP(HU3M,
BpPEIUTEIIN PACTCHUMH.

Introduction
A beetroot is an invaluable raw material for buying sugar, which is considered to be one of
the most valuable foodstuffs in the first place. When processing the products of the plant, additional
products are obtained, which are of great harm to animal husbandry.
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The fact that the leaves of sugar beet are thin and juicy, and the root and fruit are extremely
nutritious, makes them very willing to be infected and eaten by pests, which leads to a decrease in
productivity.

Information about the pests of beetroot can be found in the works of scientists and experts of
all countries where it is planted and cultivated. The studies of E. V. Zverozomb-Zubovski in this
area are special. He studied in detail the fauna of insects that damage sugar beet in Ukraine,
prepared a list of species, and developed methods of combating dangerous species [1].

A. A. Migulin and G. E. Osmolovskiy noted that during the entire vegetation of the sugar
beet, 300 species were damaged by pests [2].

Subsequently, S. M. Pospelov, N. G. Berim, E. D. Vasilyeva and M. P. Persov indicated that
in total 400 species of insects and other creatures caused damage to the sugar beet, of which about
40 species are dangerous pests. In both literature, Aphis fabae has been shown to be a serious pest
of the plant [3].

In the research of Turkish scientists, it is noted that 31 types of pests on sugar beet cause
different degrees of damage to productivity, beet leaf extract is noted to have a special activity
among them [4].

Harmful entomofauna of sugar beet plantations were studied in detail by Z. Marinova, S.
Raikov, V. Arnaudov and K. Tanova in Bulgaria, and it was noted that 14 species of pests
belonging to 6 families per plant, including Aphis fabae, caused considerable damage [5].

V. P. Fedorenko studied the bioecological properties of insects prevalent in sugar beet fields
in Ukraine, as well as adaptation of Aphis fabae to new trophic conditions, and noted that it is a
dangerous pest [6].

V. T. Sabluk, V. A. Doronin, and O. N. Grishchenko have in recent times provided detailed
information about insect groups that cause damage to the sprouts of sugar beets in Ukraine, and
pointed out that leaf beetle is a serious pest [7].

More than 150 pests damage sugar beet in varying degrees in California, noted by W.
Harrey [8].

Apparently, there is a lot of literature on the study of beet leaf beetle and its serious pest of the
plant. Extensive research on the study of the entomofauna of sugar beets in our republic was carried
out by S. Gazi and noted that 48 species of wheat belonging to 5 sets, 15 families and 42 genders in
agrocenosis caused various degree of productivity damage [9].

It should be noted that the ecological regulation of the polymorphism of leaf beetle,
photothermic reactions, etc. properties were investigated for the first time in Azerbaijan by our
perspective [10].

Material & Methods

Phenology of the leaf beetle and dynamics of different morphs from dangerous pests of sugar
beets were carried out in farms of Imishli district and bio and agrocenosis located around it.

Observations on beetles were conducted regularly from the beginning of spring (March) to the
end of autumn (October-November). The migration of pests from wintering plants to beetles, their
development in later years, and their transition to the wintering plants, has been determined through
observations. Glass jars have been used to observe the development of wintering eggs. So, 3-5 cm
thick sand is poured over the container, and ordinary papers with needle holes or a gauze is covered.
A small piece of trees with eggs on them are cut from plants (mostly ranches and invitations) and
pushed into the sand in the bowl. A glass bowl is placed at room temperature for the larvae to
quickly exit the eggs. After the larvae have fully hatched, hatching or percent of mortality is
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calculated. Observations were made every 3-5 days. How many percent of larvae are emitted from
eggs during observations:

-amount with percent of those who developed,;

-the number of generations given on the first plant;

-periods of formation of winged species;

-periods of mass migration from the first plant;

-the developmental dynamics of beetles and the state of entomophagy in the first plant were
contemplated through visual observations and experiments.

Observations in the beetle field were mainly carried out after the first sprouts formed from
April and continued until the end of August.

As a result of observations. The first settlement of beetles, specially winged ones , on outside
plants of fields:

-moving from edge plants to midlands;

-infection of plants by beetles;

-the sight of parasites and predators in the fields;

-the rate of infection of beetles with entomophages;

-studying on the reduction of beetles in these areas and the remigration to other plants (to
winterize) have been determined their duration and rates.

Results & Discussion

Our research has shown that Aphis fabae Scop. eggs are overwintered around the agrocenosis
with overgrown spindle and camelthorn plants. After wintering, the appearance of larvae (fundatrix)
from the first eggs on plants where they winter is observed in early spring (mainly in the second
10 days of March) when the air temperature is higher than 7-8°C.

These larvae are referred to as fundatrix species, giving them a starting point for future
generations. Fundatrix largely emerge from the egg in the opening stages of shoots in plants or in
the developmental phases of young sprout. These phases usually occur in the second half of March
and early April. Hatched larvae develop by feeding on the plant for 10-12 days. In the first 10 days
of April, larvae develop rapidly when the air temperature is above 12-13° C, and they give 2-3
generations on plants that they winter until early May. Members of the latter generation consist
almost entirely of winged species. Winged species migrate to beetle fields along with other plants
around them (goosefoots, saltbushes, thistles, spinach, Salsola, burdock, carrots, parsley and etc.) in
late April and early May. This is actually the first verse of the beetles. Thanks to these species,
insects move to other plants in agrocenosis, feed there, and make conditions for the emergence of
other phases (sex transmitters, normal females and males, etc.).

During our observations in the beetle agrocenosis in Imishli district, it was determined that
winged parthenogenetic species migrated to beetle plants on the first ten days of May (3-5 May). In
agrocenosis, winged individuals of the pest are found in the second half of May (15-25 May). It
should also be noted that to there is a difference of 2-3 days between these dates. Probably, these
differences also have an effect on the planting time, precipitation, temperature differences, and also
the amount of entomophages where the pest resides. By the end of the second ten days of May,
winged species observed in agrocenosis massively multiply rapidly, spreading to different parts of
the field. Infection of plants during this period is sometimes above 55-60%.

In late May and June, peculiar polymorphs begin to form when there is a population density
of plants and winged migrations occur. The development of the pest on the beetle plant mainly lasts
until the third of July, during which time it produces 10-12 parthenogenetic offspring. Due to

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 65



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

roughing of the leaves of the beetle plant and low nutrient quality, the winged species that occur in
the population pass into the weeds in the vicinity (cress, vinegar, bull thistle, etc.).

Individuals who feed on weeds give a few parthenogenetic offspring by the end of September.
At the end of September, sex-transmitting (sexupara) members are formed among species. In their
formation, they act mainly as a low temperature and short photoperiod signal. They migrate to their
original ownership and give birth to larvae, which can be male species. The larvae develop rapidly
and reach sexual maturity. After fertilizing the female, individuals die after placing 8-12 eggs
between the shoots of the plant or on the shoot armpit (Figure).
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Figure. The developmental phases of A. fabae in nature

As a result of many years of research on the phenology and biology of leaf beetles of sugar
cane (2015-2021), it was found that this environment produces up to 15 generations of sugar beets
planted in the areas of Mil-Mugan economic district of the Republic. 10-12 of them have increased
in beetle agrocenosis and are reproducing, so in the result, farms are seriously damaged.

The development, multiplication, productivity of beetles and formation of various morphs in
the population are closely related to the temperature, humidity, nutrient quality, and of course the
length of the day in the area.

The average development time of larvae during the vegetation period ranges from 6 to 10
days. Depending on the temperature in different months, these numbers range from 4-6 and 13-15
days.

The birth process of female members can last 4-17 days. A species’ maternal fertility can
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range from 3 to 12 larvae per day. Depending on the conditions, one female species can give from 4
to 115 cubs during the breeding season.

The average daily temperature in agrocenosis has a negative effect on the reproduction and
development of beetles when they are above 25° C (27-30° C). Thus, the increase of this indicator
above 27°C causes a dramatic shortening of the life expectancy of the larvae and a decrease in the
breeding potential of the larvae.

The results of the study showed that if the population density and the physiological state of
the plant play a main role in the formation of different morphs in the spring and summer
generations, then low temperature and short photoperiod as a major factor in the formation of
autumn morphs (breeder morphs) show their effect.

References:

1. Zverezomb-Zubovskii, E. V. (1956). Vrediteli sakharnoi svekly. Kiev. (in Russian).

2. Migulin, A. A., Osmolovskii, G. E., & Litvinov, B. M. (1976). Sel'skokhozyaistvennaya
entomologiya. Moscow. (in Russian).

3. Pospelov, S. M., Arsenteva, M. V., & Gruzdev, G. S. (1979). Zashchita rastenii.
Leningrad. (in Russian).

4. Atlihan, R., & Ozgdkee, M. S. (2003). Determination of the pests and beneficial species on
sugar beet in Van Province. Yiiziincii Yil Universitesi, Tarim Bilimleri Dergisi, 13(1), 9-14.

5. Marinova, Z., Raikov, S., Arnaudov, V., & Tanova, K. (2015). Sugar Beet Pests in the Area
of Shumen. International Journal of Research Studies in Biosciences, 3(7), 106-109.

6. Fedorenko, V. P., Tkalenko, A. N., & Konverskaya, V. P. (2010). Dostizheniya i
perspektivy razvitiya biologicheskogo metoda zashchity rastenii v Ukraine. Zashchita i karantin
rastenii, (4), 12-15. (in Russian).

7. Sabluk, V. T., Doronin, V. A., & Grishchenko, O. N. (2014). Effektivnost' zashchity
vskhodov sakharnoi svekly ot vreditelei. Sakharnaya svekla, (4), 36-38. (in Russian).

8. Lange, W. H. (1987). Insect pests of sugar beet. Annual review of entomology, 32(1), 341-
360. https://doi.org/10.1146/annurev.en.32.010187.002013

9. Iskenderova, G. (2022). Development of the Black Bean Aphid (Aphis fabae Scop.)
Depending on Various Photoperiodic Conditions. Bulletin of Science and Practice, 8(3), 87-92.
https://doi.org/10.33619/2414-2948/76/10

10. Iskenderova, G. (2022). An Impact of Photoperiod on the Generation of the Winged
Individuals in the Population of Black Bean Aphid (Aphis fabae Scopoli, 1763). Bulletin of Science
and Practice, 8(4), 66-71. https://doi.org/10.33619/2414-2948/77/07

Cnucok numepamypbi:

1. 3Bepe3om0-3yboBckuii E. B. Bpenutenu caxapnoii cBekibl. Kues: M3n-Bo Akaj. Hayk
YCCP, 1956. 276 c.

2. Murymun A. A., OcmomnoBckuit I'. E., JlutBunoB b. M. Cenbckoxo3siicTBeHHas
saTomoJiorus. M.: Konoc, 1976. 447 c.

3. [Mocieno C. M., ApcentheBa M. B., I'py3znes I'. C. 3amura pactenwmii. JI.: Komoc, 1979.
432 c.

4. Athihan R., Ozgdkce M. S. Determination of the pests and beneficial species on sugar beet
in Van Province // Yiiziincii Y1l Universitesi, Tarim Bilimleri Dergisi. 2003. V. 13. Nel. P. 9-14.

5. Marinova Z., Raikov S., Arnaudov V., Tanova K. Sugar Beet Pests in the Area of Shumen
/I International Journal of Research Studies in Biosciences. 2015. V. 3. Ne7. P. 106-1009.

—®
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 67



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

6. ®enopenko B. II., Tkanenko A. H., KonuBepckas B. Il. JlocTmkeHus ¥ NMEepPCHEKTUBBI
pa3BUTHSL OMOJIOTHYECKOTO METO/Ia 3allIUThl pPacTeHUI B YKpauHe // 3anuTa 1 KapaHTHH PacTeHUH.
2010. Ne4. C. 12-15.

7. Cabnyk B. T., Hopouun B. A., I'pumenko O. H. D¢ddekTuBHOCTH 3alIUTHI BCXOJOB
caxapHOU cBeKkJIbl oT Bpeauteneit // CaxapHas cBekia. 2014. Ne4. C. 36-38.

8. Lange W. H. Insect pests of sugar beet // Annual review of entomology. 1987. V. 32. Nel.
P. 341-360. https://doi.org/10.1146/annurev.en.32.010187.002013

9. Iskenderova G. Development of the Black Bean Aphid (Aphis fabae Scop.) Depending on
Various Photoperiodic Conditions // Bronnerens Hayku u npaktuku. 2022, T. 8. Ne3. C. 87-92,
https://doi.org/10.33619/2414-2948/76/10

10. Iskenderova G. An Impact of Photoperiod on the Generation of the Winged Individuals in
the Population of Black Bean Aphid (Aphis fabae Scopoli, 1763) // Brosnerens HayKu U TPAKTHUKH.
2022. T. 8. Ned. C. 66-71. https://doi.org/10.33619/2414-2948/77/07

Paboma nocmynuna Ipunama x nybnukayuu
6 peoaxyuro 22.05.2023 2. 03.06.2023 2.

Ccvlaka Ons yumupoeanus:

Iskenderova G., Ahmadov B. Phenology of the Black Bean Aphid (Aphis fabae Scopoli) //
bromnerens Hayku u mpaktuku. 2023. T. 9. Ne7. C. 63-68. https://doi.org/10.33619/2414-
2948/92/09

Cite as (APA):

Iskenderova, G., & Ahmadov, B. (2023). Phenology of the Black Bean Aphid (4phis fabae
Scopoli). Bulletin of Science and Practice, 9(7), 63-68. https://doi.org/10.33619/2414-2948/92/09

—G)
@ BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 68



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

VIK 591.9:594.1:577 https://doi.0org/10.33619/2414-2948/92/10
AGRIS L20

MOJIJTIOCKH AMY-BYXAPCKOI'O KAHAJIA

O©unmypooos I. I1I., CamapranocKkuii 20Cy0apCcmeeHHblil YHUGepcumem
8eMePUHAPHOL MEOUYUHDBL, HCUBOMHOBOOCMEA U OUOMEXHOLO2ULL,
2. Camaprano, Yzoexucman, gofurjondilmurodov@gmail.com

MOLLUSKS OF THE AMU-BUKHARA CHANNEL

©Dilmurodov G., Samarkand State University of Veterinary Medicine, Livestock
and Biotechnologies, Samarkand, Uzbekistan, gofurjondilmurodov@gmail.com

Annomayus. YcTaHOBJIEHO 4TOo 7 BUAOB M 1 moaBua U 1 pa3sHOBUIHOCTH MOJUIIOCKOB
pacmpocTpaHeHbl B CTapoM pycie p. 3epadinaH, rae B HAcTOsIIee BpeMsl MPOTEKaeT AMy-
Byxapckuit kaHan. MoOITIOCKH JIesTCs Ha 3 SKOIOTWYECKUE TPYMIbl B 3aBUCUMOCTH OT YCIOBUH
oburtanusi: nemnopeodwnsl (Corbicula fluminalis, C. purpurea, C. (Corbicula) tibetensis,
C. (Corbicula) ferghanensis, Cyrena (Corbicula) cor, Sinanodonta gibba, S. puerorum), peopuibt
(Anodonta (Colletopterum) cyrea subsp. sogdiana) w nenonumHodumnsl (4. piscinalis var.
volgensis).

Abstract. We found that 7 species and 1 subspecies and 1 variety of mollusks are common in
the old channel of the river Zerafshan, where the Amu-Bukhara canal currently flows. Mollusks are
divided into 3 ecological groups depending on habitat conditions: pelorheophils (Corbicula
fluminalis, C. purpurea, C. (Corbicula) tibetensis, C. (Corbicula) ferghanensis, Cyrena (Corbicula)
cor, Sinanodonta gibba, S. puerorum), rtheophils (Anodonta (Colletopterum) cyrea subsp. sogdiana)
and pelolimnophils (4. piscinalis var. volgensis).

Knrouesvie cnosa: ~ BOAHBIE ~ DKOCHCTEMBI,  MOJUIIOCKH,  HEJIOpeoduUibl,  peoQuibl,
MET0TUMHODUIIBL.

Keywords: aquatic ecosystems, Mollusca, pelorheophils, rheophils, pelolimnophils.

B mupe nacuurtsiBaercs 81 000 BHIOB MOJUTIOCKOB, M3 KOTOphIX 55 000 BHIOB — MOpPCKUE,
6 000 — mnpecHoBoansle U 25000 — cyxonyTHble. OAHAKO HCCIENOBAaHUS IOCIEIHUX JIET
MOKA3bIBAIOT, YTO KOJMYECTBO BHUAOB MOJIIIOCKOB B Mupe emie Ooibine. DTo Tpebyer Oosee
OOLIMPHBIX HCCIEOBaHUM B 001acTAX, KOTOpbIE O CHUX IOp HEM3BECTHBl WM HEA0CTAaTOYHO
m3ydensl [1-3]. B mactosmee Bpemsi B gayne CHI' nacuuteiBaeTcsi Oomnee 150 BUIOB MENKHX
AByCTBOpUaThiX MojuttockoB. B mienom CHI' siBnseTcss MUPOBBIM JIHIEPOM B 0OJIaCTH M3Y4YEHUS U
aHaJM3a MEJIKUX JIByCTBOPYATHIX MOJITIOCKOB [4-9]. B V30ekucrane ucciaeoBaHus JBYCTBOPUYATHIX
MOJUTIOCKOB, B YAacTHOCTH mpeactaBureneid cemerictB Unionidae, Corbiculidae = Cyrenidae
Haubosee akTUBHO NpoBoAmiIock B 1970-1990 . Kinace aBycTBOpYaThIX MOJUTFOCKOB Ha TEPPUTOPHUU
V306ekncTana BkrodaeT 6 BuoB u 2 oasuaa u3 cemeiictB Unionidae n Corbiculidae [3-9].

Obvexm u Memoovl ucciedo8anus
[lpuHnMas BO BHUMaHWE, YTO CHCTEMATHYECKHH COCTaB JBYCTBOPYATHIX MOJUTIOCKOB, WX
OMOIKOJIOTHYECKHE OCOOCHHOCTH, MEXKOMOTOMHOE pacmpeziefieHue U Apyrue Ba)KHbIE aCIEKThl B
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HU30BbAX peKHu 3epaduiaH H3ydeHbl HEAOCTATOYHO. AHAIM3 JUTEepaTypbl I[OKa3zaj, 4To
IByCTBOpYaThle MoiUTIocku HrkHe-3epadianckux KaHAIOB OTAENIbHO HE N3Yy4aUCh.
HccnenoBanust ObUTM TIPOBEACHBI B HU30BBAX peKH 3apadiiaH B BECCHHMIA, JETHUU U
oceHHuii ce3onnl 2019-2022 rr.
CoOpanHblii  MaTepuan ONpPENeNsICS M CHUCTEMaTH3UpPOBajJCs B  COOTBETCTBUU C
OOIIEPUHATHIMU MeTOAMKaMu [4—6].

Pezynomamur uccreoosanus

B pesynbrare uccnenoBaHuii B Boiax KaHaja peK U UX OKPECTHOCTE 0OHapyx eHO 7 BUJOB U
1 noaBux 1 1 pa3HOBUAHOCTH ABYCTBOPYATBHIX MOJUIIOCKOB, KOTOPbIE OTHOCSTCA K 2 ceMeNCTBaM U
4 ponam.

Awmy-byxapckuii kanan Haxomutcsi B byxapckoil o6mactu. Kanan HaumHaercs ¢ mpaBoro
oepera Cpenneit Amynmapeu, B 12 km Beime ropoma Yapmkoy. [Ipoiins depe3 Kbi3buikym, ona
momaeT Bomy B 3epaBiiaHckoe Bopoxpanwiuiie. [lepBas nuHus Oblia moctpoeHa B 1965 romy,
BTOpasi JuHUs nocrpoeHa B 1976 romy. OOmast mporsbkeHHOCTh — 400 kM. MakcumanbHas
IIpOIyCcKHasi crnocobHocTh Boabl — 270 km’/cek. YacTh BOIbl KaHala BhLIMBAaeTCA B Tomakol.
VYCTaHOBIIEHO, YTO BUAOBOM COCTaB JIByCTBOpPUYAThIX MOJUIIOCKOB pycia AMy-byxapckoro kanana
pasHooOpa3Hee U OoJblie, YeM B JAPYrux pyciax AMydapbHHCKOTo nodepexbs. OQHON U3 NpUYHH
pa3zHo00pa3us MOJUTIOCKOB SIBJISIETCS TO, 4YT0 AMy-byxapckwuii kaHan 3adupaer Boay u3 AMyIapbu U
cOpacbhIBaeT OOJBIIOE KOJIMYECTBO BOABI B OACCEH peKkW 3apaBIIaH BMECTE C IPOXOIOM pPbIO U
JIBYCTBOPYATBhIX MOJIIFOCKOB.

B pesynbrare uccnenoBaHUil yCTaHOBIIEHO, YTO B KaHaJle paclpOCTPaHEHbI JAByCTBOpYATHIE
MOJUTFOCKH  Sinanodonta gibba (Benson, 1842) wu Sinanodonta puerorum (Heude, 1880).
Cucremaruka: Animalia (LlapctBo), Mollusca (Tum), Bivalvia (Kmacc), Unionida (Otpsn),
Unionidae (CemeticTBo), Sinanodonta Modell, 1945 (Pon).

MoOJITIOCKH BCTPEYalOTCs B MIMCTHIX OuMoTomax B kommdectBe 0,9-1,0 Ha 1 xM>
Koa¢ppunment wux orHOcuTenbHOW moTtHOCTH cocrtaBiusier 0,4 (Sinanodonta gibba) u 0,5
(Sinanodonta puerorum). YctaHoBieHO Tak ke, uTto Sinanodonta orbicularis (Heude, 1880) ne
BCTpevaeTcst B 6MoTonax 3toro kaHana. M3 nonpona Anodonta (Colletopterum) Bourguignat, 1880
obutn BbisIBIEHBl Anodonta (Colletopterum) cyrea subsp. sogdiana Kobelt, 1896 = Anodonta
anatina (Linnaeus, 1758) u Anodonta piscinalis var. volgensis Zhadin, 1938 = Colletopterum
ponderosum volgense (Shadin, 1938) = Anodonta anatina (Linnaeus, 1758) B Hauane Amyaapbu, Ux
mwioTHocTh — 0,9-1,0. KoaddunmeHnT oTHOCUTENBHOM MIOTHOCTH CEMEHHBIX BUJIOB MEHBIIIE, YEM Y
peuHbIX, Hampumep, Sinanodonta: Anodonta (Colletopterum) cyrea sogdiana (0,5) u Anodonta
piscinalis var. volgensis (0,4). Anodonta bactriana Rolle, 1897 orcyTcTBOBan B KaHae.

boumn  oOnapyxensl Buabl pona Corbicula Megerle von Miihlfeld, 1811 cemelicTBa
Corbiculidae B kanane. MI3MeHeHUs ypoBHs BOJIbI B KaHaje MOBJIMIM HAa paclpOCTpaHEHUE BUJIOB
Corbicula fluminalis (O. F. Miiller, 1774), Cyrena (Corbicula) cor Lamarck, 1818 = Corbicula
Sfluminalis (O. F. Miiller, 1774) u Corbicula purpurea Prime, 1867 = Corbicula fluminalis (O. F.
Miiller, 1774). B Awmy-byxapckom kaHane, B OacceiiHax pek AMynapbs u 3epadiuas,
nByctBopyuarbie Mosmtocku Corbicula (Corbicula) tibetensis Prashad, 1929 u Corbicula (Corbicula)
ferghanensis Kursalova & Starobogatov, 1971 pacnpocTpanensl mo Oeperam, 3aiuBam U
MaJIONPOTOYHOM YacTH 3TOro KaHaja, B MpyJdax M KaHaBax BOKpyr kaHana. Corbicula (Corbicula)
ferghanensis — 0Ooyee MHOTOUMCIIEH. BcTpeuarorcss B TecUaHbIX OHOTOMAx ¢ OOJBITUM
KOJIMYECTBOM TPOCTHHUKA Ha mTyOuHax 1-2,8 M pycina, IioTHoCTh 2,6—2,9, ynenpHas mioTHocTh 0,6.

B Amy-byxapckom KaHajie MOJUIFOCKH AEJSATCS Ha 3 3KOJOTHYECKHE TPYIIBI B 3aBUCUMOCTH
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ot ycioBuit ooutanus: nenopeodutsl (Corbicula fluminalis, C. purpurea, C. (Corbicula) tibetensis,
C. (Corbicula) ferghanensis, Cyrena (Corbicula) cor, Sinanodonta gibba, S. puerorum), peodums
(Anodonta (Colletopterum) cyrea subsp. sogdiana) w uenomumHobunsl (A. piscinalis var.
volgensis).

Urak, ycranoBiieHo, yTo 7 BUAOB U |1 monBua U 1 pa3HOBUAHOCTH paclpOCTPaHEHBI B AMY-
Byxapckom kaHasie, IpOTEKalolleM [0 CTapoMy pYyCIy pPeKH 3apaBlllaH B HUXXHEM TEUCHHHU.
DKOJOTMYECKUE TPYHIBL: peouiibl, nenopeoduinsl U mneaoauMHopuisl. Sinanodonta gibba, S.
puerorum OOHAPYKEHBI B ’TOM KaHaJe BIIEPBHIC.
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BHUJ1OBOM COCTAB M DKOJIOI' U1 MOJLJIFOCKOB CEMEVICTB
UNIONIDAE Y CORBICULIDAE 3AAMUHCKOT'O BOTOXPAHUJIUILA

©Cauokynos /I. P., Camapranockuii 20Cy0apCcmeenHbviil yHugepcumen
8eMEPUHAPHOU MEOUYUHDBL, HCUBOMHOBOOCMEBA U OUOMEXHONIO2UL,
2. Camapkano, Yzoexucman, Saidqulovi@mail.ru

SPECIES COMPOSITION AND ECOLOGY OF MOLLUSKS OF THE UNIONIDAE
AND CORBICULIDAE FAMILIES OF THE ZAAMIN WATER STORAGE

©Saidkulov J., Samarkand State University of Veterinary Medicine, Livestock and Biotechnologies,
Samarkand, Uzbekistan, Saidqulovi@mail.ru

Annomayusn. Co0p marepuasa MpoBOIUIICS B BOAaX 3aaMHUHCKOTO BOJOXPAHMIINILA B JIETHUH,
oceHHuid u BeceHHur ce30Hbl 2018-2023 rr. Cobpano 67 mpoO, 244 >K3eMIUISIPOB MOJUIFOCKOB.
Omnpenenenrve MNPOBOAMIOCH MO OOUICTIPUHATHIM MeTonuMKaM. M3ywaics BHAOBOM cocCTaB
MOJUTFOCKOB M WX OKOJIOTUYECKOE COCTOSHHE. BBISBIEHO, YTO B BOJaX BEpXHEH dYacTu
pactipoctpanensl  Euglesa  (Euglesa)  turkestanica, Euglesa (Pseudeupera) turanica,
Odhneripisidium (Kuiperipisidium) sogdianum. Corbicula fluminalis, C. (Corbicula) tibetensis n
C. (Corbicula) ferghanensis o00uTaloT B DIIyOOKOBOAHBIX OHOTOMAX IOXKHOIO IOOEPEKbs
BOJOXpaHmIUINa. Beero BeisiBneHO 8 BUmOB M 1 OIBU IBYCTBOPUYATHIX MOJUTIOCKOB.

Abstract. The material was collected in the waters of the Zaamin water storage in the summer,
autumn and spring seasons of 2018-2023. Collected 67 samples, 244 specimens of mollusks.
The determination was carried out according to generally accepted methods. The species
composition of mollusks and their ecological state were studied. It was revealed that Euglesa
(Euglesa) turkestanica, Euglesa (Pseudeupera) turanica and Odhneripisidium (Kuiperipisidium)
sogdianum are common in the waters of the upper part. Corbicula fluminalis, C. (Corbicula)
tibetensis, and C. (Corbicula) ferghanensis inhabit the deep-water biotopes of the southern coast of
the water storage. A total of 8 species and 1 subspecies of bivalves have been identified.

Knrouesvle cnosa: BomHbIE SKOCUCTEMBI, IBYCTBOPYATHIE MOJLUTIOCKH, BOIOXPAHUITHUIIIA.
Keywords: aquatic ecosystems, Bivalvia, water storage.

B wMwupe kak mpeacTaBUTENsIM MaKpO3000EHTOCA, MOABEPKEHHBIM aOMOTHYECKUM U
AHTPOTIOTEHHBIM BO3JIEHCTBUSIM, 0CO00€ BHHMMAaHHUE YJIEJSETCsS BBIIBICHUIO BHJIOBOTO COCTaBa,
OIIEHKE pacClpOCTPAHEHUS W y4acTUs B MPOAYKUMH MOJUTIOCKOB. I[IpoBeneHa HMHBEHTapu3alus
BHJIOB MOJUTIOCKOB B KOHTHHEHTAJBHBIX BOJHBIX JKOCHUCTEMAaX, CO3JaHa MEXIyHapomHas Oaza
JAHHBIX MX PETUCTPALMU, BHEAPEHBI B MPOU3BOJCTBEHHBIC OTPACTH SKOHOMHYECKH d(PPEeKTHBHBIC
Bubl. Cleqyer cka3arh, UTO JKU3HECTIOCOOHOCTh BUAOB JIByCTBOPUYATHIX MOJUTFOCKOB, HCTOPUYECKU
c(hOopMHUpPOBABIIUXCS B KPYMHBIX BOJAOEMAax 3acCyNUIMBBIX PAaOHOB, OCOOCHHO 3aBHCHT OT
W3MEHEHUSI CE30HHOTO THAPOJIOTHYECKOTO PeKUMa M (PHU3NKO-XMMHYECKUX CBOWCTB PEUHBIX BOI. B
MOCJIEAHUE TOABI COKpAIIEHUE pa3sMEpPOB HCTOYHMKA HACBILIEHUS PEK, CO3MAHUE HCKYCCTBEHHBIX
BOJIHBIX JKOCHUCTEM U pacCIIMpEeHHe 3eMJie/eius 00eclednBaroT W3MEHEHUE BHJIOBOTO COCTaBa
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Manako(ayHbl, PpPacIpOCTPAaHEHHONM B CE30HHBIX WJIM HE 3aCTOMHBIX BOJOEMaX, IOTEPIO
OONBIIMHCTBA BUAOB U paclIUpPeHHE apeajia HEJAaBHO aJalTUPOBAHHBIX HHBAa3MOHHBIX
MpeICTaBUTENCH, HE XapaKTePHBIX JJIsl JaHHOW MECTHOCTH [2, 5, 6, 8, 14].

Crnenyer OTMETUTD, YTO ClydyaiiHash MHTPOLYKIUS HOBBIX BHJIOB JIByCTBOPUYATBIX MOJUIIOCKOB
B BOJOEMBI MOJ BIUSHUEM YeJoBeuecKoro ¢akropa ompezenseT TpaHC(hOpMAIUI0 HCTOPUUYECKU
CIIOKUBILIUXCA COOOMIECTB MaylakogayHbl WM HMX Kpu3uc. B CBS3M C 3TUM KMeeT HaydyHOe U
IIPAKTUYECKOE 3HAUEHUE OLIEHKAa COBPEMEHHOI'O COCTOSIHHS BMJIOB JBYCTBOPYATBHIX MOJUIIOCKOB B
BOJHBIX PKOCHUCTEMAX, BBISBICHUE MOMYISIUI COOOLIECTB, OABEP)KEHHBIX KPU3UCY, U pa3padoTka
PEKOMEHIalNi 110 BHEJIPEHUIO B MPAKTUKY X0O35MCTBEHHO BayKHBIX BUIOB [1, 3, 4, 7].

B Hacrosiee BpeMs 0XpaHe KMBOTHOTO MHpa M PAllMOHAILHOMY HCIOJIb30BAHUIO PECYypCOB
Ha TeppuUTOpHM Y30eKHcTaHa yjensercs Ooyplioe BHUMaHuEe. B 3aaMHHCKOM BOJOXpaHMIIHUILE
chopmupoBanach yHHKaidbHas (ayHa ruapoOHMoHTOB. Ha ceromHsmHui JAeHb H3y4YCHHE
Ouopa3zHoOOpa3usi W MOMYJSAIUIl MOJUTIOCKOB B JIKOCHCTEMax BOJIOEMOB SBISIETCS OJHOW W3
aKTyaJbHbIX 331124 [9—13].

PernoHanbHpIii  BUIOOBOM COCTaB W PACHPOCTPAHEHHE JBYCTBOPYATHIX  MOJUIFOCKOB
MCKYCCTBEHHBIX BOJOEMOB, CHCTEMaTHKa, paboThl 10 MX OXpaHE MpEACTaBICHBI B paboTax psna
3apyOeXHBIX YUeHBIX [1-6].

Ceenenuii 0 pacrpocTpaHeHHH, MOPGOIOTUU U pecypcax ABYCTBOPYATHIX MOJUIFOCKOB B
pa3NIMYHBIX BOJOEMax Y30€KHCTaHa HEJIOCTaTOYHO. /laHHbIE HE MO3BOJSIOT CAETATh aJleKBAaTHBIX
BBIBOJIOB O TOJHOM BHJOBOM COCTaBE M PACIHpPOCTPaHEHHH MOJUIIOCKOB ceMmeiictB Unionidae,
Pisidiidae = Sphaeriidae, Euglesidae = Sphaeriidae u Corbiculidae = Cyrenidae, 3xonoruuecku
BaXXHBIX CPEIN MaKPOOEHTOCHBIX OPraHU3MOB BOJ0eMOB. OCHOBHBIMU HCCJIEIOBATEISIMU BUJOBOTO
COCTaBa U HKOJIOTMH MOJLTIOCKOB siBisitoTes 3. M U33arymnaes u X. T. boiimyponos.

B Hacrosiee BpeMst IpOBOAUTCSI MHBEHTapU3allks JBYCTBOPYAThIX MOJUIFOCKOB, ONPEEICHUE
O0COOCHHOCTEH WX pPACIpPOCTPAHEHUS, OLIEHKAa COBPEMEHHOTO COCTOSHHUS MOMYJSIUN PEeOKux u
SHAEMHUYHBIX BUJOB, M3y4YE€HHE MEPCIEKTUB HMX HCIOJIb30BaHHE B OTPACHAX SKOHOMUKH HMEET
0o0JIbIII0E HAYYHOE M MTPAKTUYECKOE 3HAYCHUE.

Obvexm u MemoouKka uccied0B8amHs.

OOBekT uccrnegoBaHus — 3aaMUHCKOE BopoXpaHunuile (3aaMuHCKHM paiioH, Jlku3akckas
obnacte) (Pucynox). Hcmounux nocmynnenusi 600vi: peka 3aaMHUHCY. Tun 6000XpaHuIuwa:
pycinoBoe. Haznauenue: ppuramus. 100 6soda 6 sxcnayamayuro: 1987. HITY (m): 917,0. IHonnweii
obwvem (M M): 51,0. Ionesnwiii 06vem (Man M>): 30,0. Mepmesiii o6vem (Man m>): 20,0. ITnowads
seprana (xm?): 14,0. Jnuna (xm): 3,24. Hlupuna (xm): 0,78. Maxcumanvuas anybuna (m): 73,0.

3aamuHCKOEe BoAoXpaHwiuie (3aaMUHCKHI paiioH, J[)ku3akckas 00JacTh) pacIoIOKEHO B
Oacceiine pexu Canrzop (Koopaunarer 39,839664° c. m., 68,384152° B. n.). Boansle pecypcbl
3aBHUCST OT KJIMMaTHYE€CKUX OCOOEHHOCTEH M JAPYTUX KOMIIOHEHTOB MPHUPOJbI, 0COOCHHO penbeda.
ITo nanubM 2014 roga o6bem coctasisit 20 i M>, B 2017 1 — 3,75 MutH kM.

MomockoB cobupanu ¢ TEPPUTOPUM MOJUTIOCKOBBIX BOJOEMOB B JIETHHW, OCEHHUH U
BeceHHuM ce30HbI 20182023 rr. I3 BogHBIX SKOCHCTEM 3aaMHUHCKOTO BOJIOXPAHUJIHIIA OTOOPaHO U
rccaenoBano 67 mpo0, MOITIOCKOB 244 5k3. OnpeneneHne mpoBOAWIOCH TIO PSTY OTPEISTUTEIICH.
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Pucynok. 3aamunckoe Bogoxpanmuiie (http://cawater-info.net/bk/1-1-1-1-3-uz.htm)

Pesynomamuor u ananus
dayHa, OJKOJOTMSA U pacIpOCTPAHEHUE [JBYCTBOPUYATHIX MOJUIIOCKOB  3aaMHHCKOTO
BOJIOXPAHWJIUINA JO HACTOSIIEr0 BPEMEHM CHEIHMAIbHO HE U3y4aluch. MOJITIOCKOB cOOMpanu B
npUOPEKHON 30HE METATITUUYECKON CETKOM, U3 mila 'y 6eperoB — CaykoM.
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B pesynprare wWccienoBaHWA  YCTaHOBIGHO, 4YTO B pa3IMYHBIX 30HaX BOAOEMa
pacrpocTpaHeHo 8 BUIOB U | TIOABHI IByCTBOPYATHIX MOJUTFOCKOB.

Mommocku pona Sinanodonta: Sinanodonta gibba (Benson, 1842), Sinanodonta orbicularis
(Heude, 1880) pacmpocTpaHeHbl B BEpXHEH YacTH pPEYHBIX MPUTOKOB BOJOXPAHHMIIUING, HX
TUIOTHOCTh HEBEJIMKA 10 CPABHEHUIO C JPYTMMH BHJIAMH. JTH BUJBI MONAIU B BOIOXPAHUIIHILE B
pe3ysibTaTe aKKIMMaTh3aluu pei0, a MmIoTHOCTh S. gibba cocrasnser 1,1, a S. orbicularis — 1,3.
Anodonta (Colletopterum) cyrea subsp. sogdiana Kobelt, 1896 = Anodonta anatina (Linnaeus,
1758) — 1,4 pacnpocTpansieTcs B Uje NPOTOYHON BOJIbI, IOCTYIAOLIEH B BOJOEM.

Tak xak 3aaMUHCKOE BOJOXPAHHIIHUILE HAXOIUTCS B TOPHOW MECTHOCTH, OHO TAaK)KE MOJTyYaeT
BOJy M3 POJHUKOB. B Bogax BepxHel YacTH POAHUKOB pacmpocTtpaneHsl Euglesa (Euglesa)
turkestanica lzzatullaev, 1974 cemeiictBa Euglesidae, Euglesa (Pseudeupera) turanica (Clessin in
Martens, 1874) = Euglesa subtruncata (Malm, 1855) u Odhneripisidium (Kuiperipisidium)
sogdianum Izzatullaev & Starobogatov, 1986 = Odhneripisidium annandalei (Prashad, 1925)
cemeiictBa Pisidiidae.

Ha miryoune 1,5-3,4 m Bctpewarores Corbicula fluminalis (O. F. Miiller, 1774), Corbicula
(Corbicula) tibetensis Prashad, 1929 wu Corbicula (Corbicula) ferghanensis Kursalova &
Starobogatov, 1971. DT BuAbI OOUTAIOT B INTyOOKOBOIHBIX OHOTOMAX FOKHOTO MOOEPEKbS.

Pacrmipenenenne mo skomorudeckuM rpymmam: S5 BUAOB (Sinanodonta gibba, S. orbicularis,
Corbicula fluminalis, C. (Corbicula) ferghanensis, C. (Corbicula) tibetensis) — menopeoQuibl
(56%) B wmiax mTpoTOYHBIX BOJ BomoxpaHwnuia, 2 Bunga (Euglesa (Euglesa) turkestanica,
E. (Pseudeupera) turanica) — nenonuMHOGUIIbI 22% MOJBOJHBIX THUIIAX.

B unax mporounsix Box obutaer 11% peodunos (Anodonta (Colletopterum) cyrea subsp.
sogdiana), B Bogax pOAHUKOB U poaHUKOB obutaer 11% u3 11% xpenodunos (Odhneripisidium
(Kuiperipisidium) sogdianum).

YcraHoBieHo, 4To Berpeuatomuecs B Bomoeme Bunwsl Corbicula (Corbicula) ferghanensis,
C. (Corbicula) tibetensis sBRsITOTCS OOBIYHBIMU 3BpuOMOHTamMH. Ha QopmupoBanue QayHbl
MOJUTFOCKOB B BOJIOXPAHWJIMIIE BIHUSIOT POJHHUKH. YCTAHOBJICHO, YTO B BOJOXPAHWIWIIE H €ro
OKPECTHOCTSIX PacIpOCTPAHEHO 8 BUOB U | MOMBH/I IBYCTBOPYATHIX MOJUTIOCKOB.
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AGRIS L20

DISTRIBUTION OF UNIONIDAE, EUGLESIDAE, PISIDIIDAE AND CORBICULIDAE
FAMILY SPECIES IN THE SANGZOR RIVER AQUATIC ECOSYSTEMS IN BIOTOPES

©Boymurodov S., ORCID: 0000-0002-8053-0380, National University of Uzbekistan named after
Mirzo Ulugbek, Tashkent, Uzbekistan, boymurodovsuhrobl998@gmail.com
O©Fayzullayev U., ORCID: 0009-0004-8586-3346, Samarkand State University of Veterinary
Medicine, Livestock and Biotechnologies, Samarkand, Uzbekistan

PACIIPEJEJEHUE BUJIOB CEMEHCTB UNIONIDAE, EUGLESIDAE, PISIDIIDAE
N CORBICULIDAE B BHOTOITAX BOAHbBIX OKOCUCTEM PEKH CAH3AP

©boumypooos C. X., ORCID: 0000-0002-8053-0380, Hayuonanvnulii ynueepcumem Y3zbexucmana
um. Mup3zo Ynyeoexa, e. Tawkenm, Y36exucman, boymurodovsuhrob1998@gmail.com
O©®@aizynnaes y. P., ORCID: 0009-0004-8586-3346, Camapranockuti
20Cy0apcmeenHblll YHUgepcumem 6emepunapHot MeOuyunbl,
Jrcu8omH0B800cmaea u buomexuonocut, 2. Camaprano, Yzoexucman

Abstract. Our research revealed 20 species of Bivalvia, 1 subspecies and 1 variety of
the Sangzor River and its surrounding aquatic species belonging to 4 families and 5 genera. Of
the species listed in the table: Euglesa hissarica, E. (Casertiana) obliquata, Odhneripisidium
polytimeticum are more numerous. They are found in the amount of 1-4 m per 1 m?. The rest of the
species are relatively rare. Euglesa (Cyclocalyx) gurvichi, Odhneripisidium terekense,
O. (Kuiperipisidium) issykkulense were first discovered in the basin of the Sangzor river. These
Bivalves are crenophils and pelolimnophils living in springs depending on their habitat. The length
of the Sangzor River and the presence of all biotopes in which mollusks live, made the river a
favorable habitat for mollusks. However, it should be noted that while all species occur in the river,
they vary in density.

Aunnomayusn. Beiapneno 20  BHIOB  JBYXCTBOPYATBIX  MOJUTIOCKOB | momBua u
1 pa3HOBUAHOCTH, OTHOCSIIMXCA K 4 cemeiictBam u 5 pomam peku CaH3ap U €€ TPUTOKOB.
Haubonee MHuorouucnenusl Euglesa hissarica, Odhneripisidium polytimeticum. Bcrpeyatorcs B
xomuuectBe 1-4 Ha 1 M?. OcTanbHble BUIBI OTHOCHTENbHO penku. Euglesa (Cyclocalyx) gurvichi,
Odhneripisidium terekense, O. (Kuiperipisidium) issykkulense BnepBsie 0OHapy>Ke€HBI B OacceiiHe
p. Canzap. DTH AByCTBOpYAaThle MOJUTIOCKM — KPEHO(DHMIIBI U TENOTUMHO(DUIBI, OOUTAIOIINE B
POIHUKAX B 3aBUCUMOCTU OT MecTa ux obutanus. [IporsmkeHHocTs pexu CaH3ap U HaJdu4due BCeX
OMOTONOB, B KOTOPBIX OOUTAIOT MOJUTIOCKHU, C/IENAIU PEKy ONaronpusTHBIM MECTOOOMTAHUEM s
MOJUTIOCKOB. OJTHAKO CIIEAYET OTMETHTb, YTO XOTSI BCE BHUJIBI BCTPEUYAIOTCS B PEKE, OHH PA3INYAIOTCS
0 TUTOTHOCTH.

Keywords: Bivalvia, rivers, aquatic ecosystems.
Kniouesvie cnosa: nBycTBOpUYATHIC MOJUTIOCKHU, PEKH, BOJIHBIC 3KOCUCTEMBI.

It is important to record the biological diversity of the world. Especially, using from an arid
zone’s water biological resources and to contribute their using rationally perspectives and

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 79



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

protecting, water resources also important. Bivalve mollusks in water resources play significantly
role to create secondary products. Ben those consist of mollusks with 70-80%.

The Sangzor River begins at the 3400 m high spring near the Guralash mountain pass in the
Turkestan Range and flows into the Tuzkon Lake 70 km north-west of the Jizzakh city on the south-
eastern edge of the Kyzylkum desert. The area of the 198 km basin is 3220 km? (mountainous part).
The main part is called Guralashsoy. After joining Jontekasai near the small village of
Karashakshak, it is called Sangzor. Below the city of Jizzakh is known as the Sangzor Kili. The
Sangzor mountain range is a branch of the Turkestan Range up to the village of Yorgok, which runs
north-west through the wide valley on the Island of Malguzar Mountains. Sangzor is a low-lying
river. Its average annual water consumption is 4 m*/sec [5, 6, 8, 10].

After passing through the Jizzakh oasis, Sangzor is often drying out or oozing with
groundwater, which is much less than irrigation. It is saturated with snow and rainwater. Most of the
annual water flow in March-June seems to flow in May. Regulation of the Sangzor water and from
it the Kukjarsay, Okkurgonsay, Tangatopdisoy, Sutariq, Bagmazorsoy, Novgasay and others). Some
of these streams end up in the Sangzor River. Since independence, much attention has been paid to
the conservation and conservation of biodiversity in our country. The use of aquatic ecosystems of
the Republic has resulted in the protection of natural and artificial water storage [1-4, 11, 14].

Currently, the species composition of Unionidae and Corbiculidae families on the Sangzor
River, the study of their distribution patterns in natural and artificial reservoirs, and the validity of
endemic and endangered species and the factors influencing them, are of vital scientific and
practical importance.

The investigation of the fauna of the Central Asian mollusks was based on the materials of A.
P. Fedchenko collected from this region in 1868-1871. The study of Bivalvia of the CIS countries
by V. 1. Zhadin (1948, 1952), A. F. Alimov (1981), Ya. Starobogatov, Z. 1. Izzatullaev (1984), Z. 1.,
Izzatullaev (1980, 1992, 2001, 2014), S. I. Andreeva (2006), S. I. Andreeva, N. I. Andreev, A. N.
Krasogorova (2008, 2009), F. E. Rubinova, and Y. N. Ivanov (2005) conducted research [7, 9, 12,
13].

Foreign scientists J. H. Thorp, A. Covich (1991), Aldridge (1999), Bouchet (2007), Huber
Markus (2010), Bogan (2010), Annabelle Cuttelod et al. al. (2011) and studies on pearl cultivation
in the economic sectors, particularly artificial ponds Maria Haws (2002), Mamangkey et al (2009),
Rahayu et al. (2009); Sata Yoshida by Srie Rahayu (2013). population status assessment and global
invasion species distribution Alyokhina et al (2007); Panov et al (2009), Son (2009), Yanovich
(2013) studies on the role of two-stage clams in determining water pollution levels by Rijinashvili
(2009), Sintyurina, Bigaliev (2009), and Kuzmenkin [9, 12].

Materials and teaching methods

Given the systematic composition of two-tailed mollusks, their bio-ecological properties and
other important aspects of the various species of the Sangzor River, we have begun collecting
mollusks in 2017. Research materials for our studies were collected from spring, summer and
autumn 2016-2019 sea-grass species of the Sangzor River. The published materials are known in
science and studied by the methods of V. I. Zhadin (1938-1952), Y. 1. Starobogatov, Z. 1. [zzatullaev
(1984), Z. 1. 1zzatullaev, H. T. Boymurodov (2009). In addition to manual typing of clams, we used
several other methods of typing. We collected mollusks from clay near the edges with a steel arc
net, and under a sieve with a metal sieve beneath the surface [2].
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Research results

The literature review has shown that we have not studied the Bivalvia of the Sangzor River
before. Our study revealed that 20 species of Bivalvia, 1 subspecies and 1 variety live in the river
and surrounding water species, belonging to 4 families and 5 genera.

For the first time, it was discovered that the Unionidae family of Chinese toothless species of
Sinanodonta species: S. gibba, S. puerorum and S. orbicularis were accidentally acclimated to the
watersheds of Uzbekistan. These mollusks are representative of the Sinanodonta sensu stricto. As a
result of acclimatization of Chinese complex fish (silver carp, grass carp) into our region, they are
distributed among all river basins (canals, water storage, fisheries), along with the larvae of
mollusks.

Table
DENSITY, DISTRIBUTION AND ENVIRONMENTAL GROUP IN BIOTYPES OF THE TWO-TAILED
MOLLUSKS OF THE SANGZOR RIVER

No Species Density of river flow, sp./m’ Biotypes Environmental
roups
S S S 2§ €% = s
S 3 S S 58 &
S S R g A1’ ©
Unionidae family
Sinanodonta Modell, 1945 genus
1. Sinanodonta orbicularis - 1.2+0.2 - - - +  pelorheophil

(Heude, 1880) (= Sinanodonta
woodiana (1. Lea, 1834))

2.  Sinanodonta gibba (Benson, - 1.1£0.1  1.2+0.2 - - +  pelorheophil
1842) (= Sinanodonta woodiana
(I. Lea, 1834))

3. Sinanodonta puerorum (Heude, - 1.3£0.3 - - - +  pelorheophil
1880) (= Sinanodonta woodiana
(I. Lea, 1834))

Colletopterum Bourguignat,
1880 (= Anodonta Lamarck,

1799) genus
4.  Anodonta bactriana Rolle, 1897 - 1.0+0.1 - - - +  rheophil
(= Anodonta anatina (Linnaeus,
1758))
5. Anodonta (Colletopterum) cyrea - 1.2+0.1 1.1x0.2 - - +  rheophil

subsp. sogdiana Kobelt, 1896 (=
Anodonta anatina (Linnaeus,
1758))

6. Colletopterum ponderosum - 1.2+0.3 - - - +  pelolimnophil
volgense (Shadin, 1938) (=
Anodonta piscinalis var.
volgensis Zhadin, 1938 =
Anodonta anatina (Linnaeus,
1758))

7. Colletopterum (Ponderosiana) - - - - —  pelolimnophil
kokandicum Starobogatov &
Izzatullaev, 1984 (= Anodonta
anatina (Linnaeus, 1758)

Euglesidae (= Sphaeriidae) family pelolimnophil

Euglesa Jenyns, 1832 genus -
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Ne Species Density of river flow, sp./m’ Biotypes Environmental
groups
- B R I G
S B ~ S ~
5 5§ S§38:°9

8  Euglesa hissarica lzzatullaev, 4.1+£0.3 - - - + —  pelolimnophil
1985 (= Euglesa casertana
(Poli, 1791))

9  Euglesa (Cyclocalyx) gurvichi 4.3+0.3 - - - + — pelolimnophil
Izzatullaev & Starobogatov,
1985

10  Euglesa (Euglesa) turkestanica  3.0+0.1 - - - + —  pelolimnophil
Izzatullaev, 1974

11 Euglesa (Casertiana) obliquata  3.0£0.1 - - - + —  pelolimnophil

(Clessin, 1874) (= Euglesa
casertana (Poli, 1791))

12 Euglesa (Pseudeupera) turanica 4.2+0.1 - - - + —  pelolimnophil
(Clessin in Martens, 1874) (=
Euglesa subtruncata (Malm,
1855))

Pisidiidae (= Sphaeriidae) family

Odhneripisidium Kuiper, 1962 genus

13 Odhneripisidium terekense 4.0+0.3 - - - - —  crenophil
Izzatullaev & Starobogatov,
1986 (= Odhneripisidium
annandalei (Prashad, 1925))

14 Odhneripisidium 3.0+£0.4 - - + + — crenophil
(Kuiperipisidium) issykkulense
Izzatullaev & Starobogatov,
1986

15 Odhneripisidium 4.0£0.2 - - - + —  crenophil
(Kuiperipisidium) sogdianum
Izzatullaev & Starobogatov,
1986 (= Odhneripisidium
annandalei (Prashad, 1925))

16  Odhneripisidium polytimeticum  5.0£0.3 - - + + —  crenophil
Izzatullaev & Starobogatov,
1986 (= Odhneripisidium
annandalei (Prashad, 1925))

17 Odhneripisidium behningi 4.0+0.3 - - - + —  crenophil
Izzatullaev & Starobogatov,
1986

Corbiculidae (= Cyrenidae) family

Corbicula Megerle von Miihlfeld, 1811 genus

18  Cyrena (Corbicula) cor 2.1£0.9 - - + —  crenophil
Lamarck, 1818 (= Corbicula
Sfluminalis (O. F. Miiller, 1774))

19  Corbicula purpurea Prime, - 2.24+0.3 - + + —  crenophil
1867 (= Corbicula fluminalis
(O. F. Miiller, 1774))

20  Corbicula fluminalis (O. F. - 2.0+£0.6 - - + — crenophil
Miiller, 1774)

21  Corbicula tibetensis Prashad,
1929

39403 2.5+04 - + +  crenophil
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Ne Species Density of river flow, sp./m’ Biotypes Environmental
groups
A N S =
S 5§ 8§ 8%°
22. Corbicula (Corbicula) - 4.2+0.6 2.1£0.2 + + —  crenophil

ferghanensis Kursalova &
Starobogatov, 1971

Total species: 11 11 4 4 14 7

Large Bivalvia do not live there because of the rapid flow of the Sangzor River in the narrow
valley and the low water temperatures and low organic matter content. In the slopes of the middle
stream of the Sangzor River, it is estimated that Sinanodonta orbicularis, S. puerorum and S. gibba
species are 1-1.5 m? in Gallaorol, Jizzakh and Pakhtakor districts. The first of these is the most
numerous, with the total clams occurring in many parts of the river, where clay and macrophytes
and reeds grow. Here they live at depths of 1-2 m and can sometimes be found in sandy areas
(Table 1).

From these clusters all species of Chinese toothless were collected from the lower Sangzor
River and the Jizzakh canal. They were first identified in 2019 for the Sangzor River qualification.
Chinese complex fish play an important role in the occurrence and distribution of these tar on the
Sangzor River. In the lower reaches of the river, the density of distribution decreases sharply
compared to the middle part of the S. gibba species and occurs at 1.1-1 per 1 m2. This is due to
river pollution. Anodonta (Colletopterum) cyrea subsp. sogdiana and A. piscinalis var. volgensis
occur in the middle of the Sangzor River in the post - Jizzakh region at 1.2—1 per 1 m?, while
A. piscinalis var. volgensis is 0.4 in the lower Pakhtakor district. The number and density of species
is relatively low. The amount of water in the Sangar River and, accordingly, seasonal hydrological
regime may be considered as one of the direct factors influencing the number of species of two-
stage clams. Species of the Corbiculidae family Cyrena (Corbicula) cor, C. purpurea, C. fluminalis,
C. (Corbicula) ferghanensis, and C. tibetensis are buried in sandy soils on 2-3 sqg. m in waters in
the Gallaorol and Pakhtakor districts.

The upper and middle streams of the Sangzor River are hot springs, which run from
the ground under the influence of hydrostatic pressure. In the mountains there are more springs and
springs than in the plain. Small bipedal clams were collected from the springs of the mountain part
of the river. Seven species of mollusks of the Euglesa and Odhneripisidium genera were found in
the Sangzor riverbanks and in the ditches from the springs (Table 1).

Summary. Our study identified 20 species of Bivalvia, 1 subspecies and 1 variety of
the Sangzor River and its surrounding water species, belonging to 4 families and 5 genera. Of
the species listed in the table: Euglesa hissarica, E. (Casertiana) obliquata, Odhneripisidium
polytimeticum are more numerous. They occur at 1-4 m per 1 m2. The other species are relatively
rare. Euglesa (Cyclocalyx) gurvichi, Odhneripisidium terekense, O. (Kuiperipisidium) issykkulense
are the first to show from the Sangzor river basin. These bivalve mollusks are crenophils and
pelolimnophils that live in springs and springs according to their habitat. The length of the Sangar
River and the presence of all the biotopes in which the clams are inhabited have made the reservoir
a favorable reservoir for the clams. However, it should be noted that although all species occur in
the river, they differ in density. For example, although Sinanodonta is found in rivers, its density is
lower than that of other ponds. The Sangar River is the most suitable reservoir for the reproduction
and distribution of Corbicula species. Among the Bivalvia, the species is not very common in
the lower Sangzor River, except for the Corbicula tibetensis species, which is found in both
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the middle and lower reaches of the river, and this species is widely adapted to the habitat and
the variability of the hydrological regime of the river. Species endemic and rare species, and
the subspecies, Anodonta (Colletopterum) cyrea subsp. sogdiana, Corbicula fluminalis,
C. purpurea, Cyrena (Corbicula) cor, are adapted to live in the middle and lower reaches of
the Sangzor River. Although they are distributed in the middle part of the river, the poor
hydrological regime of the lower reaches and the high level of pollution affect their distribution.
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Annomayus. PaccMOTpeHa 4YacToTa BCTPEYAEMOCTH TPYMIbl KPOBU CPEAM HHOCTPAHHBIX
CTy[CHTOB, OOyyaloIIMXCcd Ha  MEXAyHapoJHOM  MeIUUUHCKOM  (Qakynprere  OmICKOro
rOCy/IapCTBEHHOTO YHUBepcuTeTa. [lenu ucciedosanus: U3y4eHUE YaCTOThl BCTPEYAEMOCTH TPYIIIBI
KpOBHU M pe3yc-(pakTopa Yy MHOCTPAHHBIX CTyAeHTOB OIICKOrO TOCYIapCTBEHHOIO YHHMBEpPCHUTETA.
Mamepuanvr u memoosl uccredoéanus: ONpPENEIeHUe Tpynnbl KpoBu 1o cucreme ABO
MPOBOJMINCH C NPUMEHEHHEM MOHOKJIOHAIBHBIX aHTUTEN. Pe3ynvmambl uUccie008aHus. CpPeau
CTyA€HTOB M3 MHIMM HOCHUTENM KPOBH C OTPHLATENBHBIM pe3yc-(hakropoMm coctaBuiu 16,5%.
HaubGonpmee xonmmaectBo crynentoB umenu O(I) rpynmy kpoBu, uto coctaBuio 34,78%. Ananu3
4acTOTHl BCTPEYAEMOCTH I'PYII KPOBH Y MHOCTPAHHBIX CTYJIEHTOB IOKa3all, YTO CPEAU CTYIAECHTOB
u3 Y30ekuctana npeanupytor 2 rpymmnsl kpoBu A(II) u B(III), uyto cocrasnser 38,5% u 29,1%,
COOTBETCTBEHHO.
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Abstract. Discusses the frequency of occurrence of blood groups among foreign students
studying at the International Medical Faculty of Osh State University. Research objectives: to study
the frequency of occurrence of blood group and Rh factor among foreign students at Osh State
University. Materials and methods of research: determination of the blood group according to
the ABO system was carried out using monoclonal antibodies. Among students from India, carriers
of the (Rh—) factor amounted to 16.5%. The largest number of students had 0(I) blood type, which
amounted to 34.78%. Analysis of the blood groups occurrence frequency among foreign students
showed that among the students from Uzbekistan, 2 blood types A(II) and B(III) are prevailed,
which is 38.5% and 29.1%, respectively.

Kniouesvie cnosa: anTureHsl, aHtuTena, pesyc-pakTop, CTyACHTbI, TPYIIbI KPOBH.
Keywords: antigens, antibodies, Rh factor, students, blood groups.

Hogelimue uccnegoBanus B MEIUIIMHE U OMOJIOTUHN MOKA3alH, YTO T'PYIINAa KPOBH SIBISETCA
TEM KIIIOUYOM, KOTOPBI OTNHpAeT JABEph K TaiiHaM 3J0pPOBbS W JIOJTONETHS, (UINYECKOM
aKTUBHOCTH U TEMIIEPAMEHTa, BOCIIPUUMUYMBOCTH OpraHU3Ma K HEKOTOPBIM 3a00JIeBaHUAM U K TON
MUIIEe, KOTOPYIO yIOTpediseT yemoBek. ['pymmna KpoBH MOXKET paccka3aTrb O Hac ropasao Ooiblie,
YeM paca, KyJabTypa WIH MECTO >KHUTelbCcTBa. OHA SBIISETCS UYETKOW T'C€HETHYECKOW MpOEKIHUEeH
Balller0 MPOUCXOXKICHUS M HUIASHTUPUIMPYET HAC CTOJIb ke jJocToBepHo, kak Hama JIHK [5].
Hcnonb30BaHrue KpPOBH 3I0POBOTO 4YEJIOBEKa MJis JIeUYeHUS OOJIbHBIX SIBJSETCS BETUYAUIIUM
JTOCTHKEHHEM MEIUIIMHCKON Hayku. [Ipomimu MHOTHE BeKa, IPEX/Ie YeM 3Ta Ujes cTaja peallbHOU
JCHCTBUTEILHOCTRIO M 3aBOCBAJIa BCEOOINee NMPU3HAHWE MUPOBON MeAWIMHBI. Eie B riryOoKoin
JPEBHOCTH JIFOJIM BUJIETM B KPOBU MCTOYHUK >KM3HEHHOM CHJIBI M CBSI3bIBAIIM C HEMl caMO MOHSATHE
«oku3Hb». Bpaum JlpeBneil ['pennn npujgaBanyu KpOBH OTPOMHOE 3HAUEHHUE B JKU3HEACATEIbHOCTU
opraHusma, He1apoM Benukuil Bpau ['unmokpart, sxuBiuit 6onee 2500 et ToMy Ha3ajl, CYUTAIN, YTO
KpPOBb U JPYTHUE KUIKOCTH COCTABISIOT MPUPOY YETOBEYECKOTO Tella U POXKIAIOT B HEM 3/I0POBbE
u Oone3np. Mcxonas u3 Takoro TmMpeACTaBIEHHUS, Bpadyl Ha TMPOTSDKEHWHM MHOTHX BEKOB
paccMaTpuBaid KPoBb Kak CPEJCTBO, C MOMOIIBIO KOTOPOTO MOKHO PEIIUTh MPOOIeMy MOJIOIOCTH
U CTapOCTH, TEMIIEPaMEHTa, CUUTAIN €€ CPEJICTBOM OT Beex Oosesneit [1-6].

[enpro HalEro UCCIENOBAHMS SIBUIIOCH M3YUYEHHE YaCTOThl BCTPEYAEMOCTH TPYMIBI KPOBU U
pe3yc-hakTopa y HMHOCTPAHHBIX CTYIEHTOB, OOydarommxcs Ha MeXIyHapOJHOM MEIUIITHCKOM
dbakynbTeTe, Il CO3AaHUs 0a3bl TaHHBIX C MOCIEAYIONINM BHEAPEHUEM B MEAUIIMHCKYIO KIIMHUKY
Oml'Y.

Mamepuanvt u memooul uccredosanus

C paspemieHuss 3TUYECKOTO KOMHUTETa IO OHMOMEIUIMHCKOM 3THKe MeXIyHapoIHOro
MEIUIUHCKOro (akynprera, yrBepskaeHHoro B 2020 roay (mpuka3 Ne338 or 17.03.2020) u Ha
OCHOBE JI00pOBOJILHOTO COTJIaCUSl CTYAEHTOB, ObLIM B3AThI 00pa3ibl KpoBH y 115 mHOCTpaHHBIX
cTyneHToB u3 Munuu u 96 crynenroB u3 Y3oekucrana. U3 115 crynentoB u3 Uunuu 78 (67,82%)
— cTyaeHTsl Mykckoro mona u 37 (32,17%) — »xenckoro. W3 96 cryneHToB u3 Y30ekucraHa
54 (56,25%) — ctynenTsl Myxckoro monma u 42 (43,75%) — sxeHckoro. Bo3pacT cTyaeHTOB
coctasis 20-24 rona.

UccnenoBanust Ha omnpeneneHue rpynmnsl kpoBu 1Mo cucreme ABO mnpoBoauiuce ¢
NPUMEHEHHEM MOHOKJIOHAIBHBIX aHTUTEN (LONMKIOHOB) mpomsBoactBa OO0 «l'emaromory,
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«I'eMocranmapty, «Meaukiaon» (I. MockBa), CTaHAZAPTHBIX SPUTPOLUTOB Mpou3BoaAcTBa PI'Y
POCHUMMU I'emaromorun u Tpancdysuonorun PMBA Poccun (1. Cankr-IlerepOypr).

Onpedenenue pesyc-¢pakmopa nposoounocs ¢ yoaukionom Awmu-D: Ha mnnanmere
cmemmuBanu Oonbmryro karmmo (0,1 mi) antu-D mommkiioHa m maneHbkyro kamwmo (0,01 wur)
UCCIIeTyeMON KPOBU. 3a HACTYIUJICHMEM PEaKIUU arrjloTHHALUU WK €€ OTCYTCTBUEM HabIoaanu
B TeueHue 3 MuH. Eciam peakuus arriOTHHALMKM HAcTylWiIa € LOJIMKIOHOM aHTu-D, To
HCCIIEYEMYIO0 KPOBb OTHOCWIIM K pe3yc-mnoniokutenbhon (Rh+), ecnu peakuus arrmotuHanuu ¢
L[OJINKJIOHOM aHTH-D He HacTynumia, TO UCCIEAYEMYI KPOBb OTHOCHUJIM K pPEe3yC-OTpULATEIbHOM
(Rh—). JTabopaTopHbie HCCIIeIOBaHUS MPOBOIUIUCH ¢ coOmoieHneM «CTaHAapTOB M MHCTPYKIIUIt
10 MPOUW3BOJACTBEHHOW W KJIWHWYECKON TpaHcdys3uosmoruu B Keipreizckoir PecnyOmmke» ot 26
utonist 2018 roma Ne543.

Pezynemamut u oocyscoenue
B pesynbrare umccnemoBaHus 00pas3oB KpoBH y cryaeHToB w3 WMumuu (115 cryneHTOB)
yacTtoTa BcTpeuyaeMocTH nepBoil rpymnmsl kpoBu O(I) cocraBuna 34,78%. ¥V 32 cryneHToB Oblia
BbisiBiieHa Bropas (II) rpynma xposu A(II), uto cocraBumno 27,82%, a y 38 cTyaeHTOB — TpEThA
(IIT) rpynna xkposu B (III), uto coctaBuno 33,04%. YerBepras rpynna kposu AB(IV) BeisiBieHa y
4,3%. bonee noapoOHbIe naHHbIE TpUBeAeHbI Ha Pucynke 1.

34,78 33,04
27,82

31,3

23,47 23,47

6,9
4,3 35 4,5 4,3

1,7
[ |
oX()) A () B (1) AB (1V)
® (Rh+) = (Rh-) = Bcero

Pucynoxk 1. Pe3ynpTatel ucciaenoBanus rpymi KpOBU cpeu cTyaeHToB u3 Munun

Kak BunHo u3 Pucynka 1, cpeau crynentoB u3 Muauun npesanupyer rpynmna kposu O(I), . e.
YacTOTa BCTPEYAEMOCTH JIAaHHOM TIpymnmbel KpoBu Ha 6,96% Bbeime, yem A(Il), a wyacrora
BcTpeuaemoctu rpynnsl kpoBu B (III) — na 5,22%, yuem A(II). U3 115 oGcneqyeMbix CTy/IEHTOB,
4,3% nmenun AB (IV) rpynny kpoBu. OTpunarensHblil pe3yc-QpakTop BbISIBIEH y 19 cTyneHTOB, 4TO
cocraBuio 16,5%.

Pesynprartel uccienoBaHus Ipynnbl KpOBH y CTYyIEHTOB 1-2 KypcoB MexayHapogHOro
MEAMIIMHCKOTO (axynbTreTa M3 Y30eKHucTaHa MOKa3aJld HauOONbIIMN MPOLEHT BCTPEYAEMOCTH
rpynmnsl kpoBu A(II), uto coctaBuio 38,5%. bonee noapoOHbIe JaHHbIE TPpUBEACHBI Ha PrucyHke 2.

Cpenu 96 o6cne1oBaHHBIX CTYCHTOB U3 Y30eKuCTaHa, OTpUIaTeNbHbli pesyc-pakrop (Rh—)
BBISIBJICH y 24 CTyZIeHTOB, 4TO coctaBuiio 25%. Kak BugHO U3 puc. 2, nepsas rpynmna kposu O(I)
BeIsiBJIeHa y 20 cTyaeHToB, uto coctaBmio 20,83%, Bropas rpymnma kpou A(Il) — y 29 (30,2%).
Tpetbio rpynmy KpoBu umenu 16 cTyneHToB, u3 HUX — y 11 pesyc-hakrop oTpuIaTeIbHBIN, YTO
cocraBuio 16,6%. Yersepras rpynmna kpoBu AB(IV) Obuta ycraHoBieHa y 6 CTYJEHTOB, YTO
coctaBuio 6,25%. Mcxons u3 pe3ynbTaTtoB MCCIEA0BaHUN, HAaMOOJBIIUI MPOLIEHT BCTPEUYAEMOCTH
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(Rh—) daxropa ormeuen cpenu cTyneHTOB ¢ TpeTbei rpynmnoit kposu B(IID); on coctaBun 25%.

. 7,2
AB(IV) e 14,2
e, 8y,

I 29,1
B(lll) S 39,28
e 57,14

S 38,5
A(ll) B 83
P S 30,2

I 25
O(l) M 16,6
A 8o

B Bcero ®(Rh-) ®(Rh+)

Pucynok 2. Pe3ynbpTathl ucciaeI0BaHus TPYII KPOBU CPEIH CTYJCHTOB U3 Y30eKnucTaHa

Cpenu crynentoB u3 Mumuu Hocurenn (Rh—) ¢akropa cocraBuiu 16,5%.

Hauobonpmmee xonmnuectBo cryaeHtoB umenu O(I) rpynmy kposu, uto coctaBuiio 34,78%. Ha
BTOpPOM MecTe 1o BcTpedaemoctu (33,04%) — Tperbs rpynmna kpoBu. YactoTa BCTpe4aeMOCTH
A(II) rpyninbr kpoBu coctaBuiia 27,82%.

Boi600wi

Takum 00pa3om, aHANIM3 YaCTOTHI BCTPEUAEMOCTH TPYMI KPOBH y MHOCTPAHHBIX CTYJACHTOB
MTOKa3bIBAET, UTO CPEAU CTYAEHTOB M3 Y30ekucraHa npepaaupytoT 2 rpynmnsl kposu O(I1) u B(III),
yto cocraBiser 38,5% u 29,1%, coorBeTcTBeHHO. Tak)e MOBBINIEHA YACTOTa BCTPEUAEMOCTH
oTpHUIaTeIbHOTO pe3yc-akropa KpoBu — 25% oT oOmiero uucia oOCIeayeMbIX CTYISHTOB.
Yactora BCTpEeYaeMOCTH OTpHIATEIBHOTO pesyc-paktopa KpoBu Rh— cpemm cryneHToB U3
VY36ekucrana Ha 8,5% BEIIIe, YeM Cpelu CTyAeHTOB n3 MHIuu.

[TomydeHHble MaHHBIC OYAYT HWCIOJIB30BAaHBI I CO3MaHUS 0a3bl JIAHHBIX TPYIIT KPOBU
WHOCTPAHHBIX CTYJAEHTOB C MOCJEAYIOIIUM BHEAPEHHUEM B MEAMIMHCKYIO KIUHUKY Oml'Y nms
JaIbHEUIINX UCCIIEIOBaHHMH.
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Annomayus. IlpoBeneHbl UCCIENOBAHUS OMOJ3HEBOro mporecca ydacTka Kbr3pui-KyHroi.
Pa3paborana nudposast Moaenb UCCIETyEMON TEPPUTOPUU C IPUMEHEHHEM T€OMH(POPMAIIMOHHBIX
cucreM. Ha ocHOBe mocTpoeHHOM NHM(POBOM MoOxenM cAelaH aHaliu3 OIOJI3HEBOIO CXO/a,
MIOCTPOEHA TpEXMEpHasi MO/Ieb JaHHOM MecTHOCTH B iporpamme Agisoft Metashape. HccnenoBana
KpyTHU3HA CKJIOHOB ¢ OMOIIIbI0 HHCTpYMeHTOB 3D Analyst Tools nporpammsr ArcGIS.

Abstract. In this work, the landslide process of the area was studied, a digital model of
the study area was developed using geographic information systems. Based on the constructed
digital model, an analysis of the landslide was made, a three-dimensional model of the area was
built in the Agisoft Metashape program. The steepness of the slopes was studied using the 3D
Analyst Tools of the ArcGIS program.

Knroueswie cnosa: OITOJI3BHU, MOACTITUPOBAHHUEC OIMOJI3HEBLIX IMPOLECCOB, YKIIOH.

Keywords: landslides, landslide processes modeling, slope.
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lopnble ¥ npearopHsie JaHIMAPTHl — 3TO CIOKHBIE U3MEHEHHbIE T€OCUCTEMBI COCTOSIINE
nu3 noxacucteM [1]. CxiioHOBasi mojcucTemMa, ¢ KOTOPOM HAUMHAIOTCSI SPO3MOHHBIE M OMOJI3HEBBIC
MPOLECCHI ABJISIETCA OAHOM U3 TAKOW MOJCHUCTEM T'€OCUCTEMBI.

HccnenoBanusamu omnonzHed Ha Tepputopun Keipreizcrana 3annmanuck A. E. BopoOses, B.
N. Hudanpes, C. @. Yecmanon [2], 3. A. Kansmersena, b. JI. Mongo6ekos, . A. Toproes, 1. U.
Bonexun [3], A. E. Bopooses, b. T. TopobGekoB [4]. B pabGorax 3TUX aBTOpOB HCCJIEIOBAHHE
npoBoauiachk Oonee 00600mEeHHO, IO BceMy pernoHy Keipreicrana. boiee moapobHo uccienoan
ONOJ3HEBBIM mpouecc Ha ydacTke Kou3pui-KyHroi VY3reHckoro paioHa, Takke IPUMEHEH
OecnuiIOTHBIN JetarenbHbli annapar mapku DJI Matrice 300bRTK  niis moiydeHuss 10CTaTovHO
TOYHBIX (POTOCHUMKOB M BO3MOXKHOCTH co3aaBarh 3D-moxenu (LIMM u [IMP) BbicOKO¥ TOYHOCTH,
B TO BpeMs KaK KOCMHUECKasi CbeMKa HE TO3BOJISIET 00ECTICUUTh JOCTATOYHYIO TOUHOCTh U BBICOKOE
paspelieHusl.

B pa6ore JI. A. I'ypa, I. I. Illepuenko, K. A. AxomwsiH, E. A. ®denoToBoii roBopUTCsS 00
akTtyasibHOCTH puMeHeHun ['MC TexHOomoruii B U3y4eHUr TEPPUTOPUI 1JI1 TOYHOI'O MH)KEHEPHOTO
aHaJIn3a, Ha KOTOPBIX MOT'YT BO3HUKHYTb OIOJI3HU [5].

B Keipreizcrane ajis moirydeHus PeICTaBUTSIIBHON HHPOPMAIK 00 H3MEHEHHSIX COCTOSTHUS
re0JIOTUYECKON Cpelpl, C LEJIbl MPOTHO3MPOBAHUSA OIOJI3HEBBIX MPOLECCOB, MOHUTOPUHT
OJTHOBPEMEHHO OCYIIECTBIIAETCA Ha TPEX MAcCIITA0HBIX YPOBHSX: PErHMOHANBHOM, JOKAJILHOM U
JeTaibHOM [6].

OpnHoM M3 OCHOBHBIX NMPUYMH BO3HUKHOBEHUSI OMOJI3HU SIBJISIETCS 3€MJICTPSCEHUS] Mallol U
MOIIHOM  aMIUIUTyAbl. BBIsSBICHHE BO3MOXHBIX OIOJI3HEBBIX YYaCTKOB, OOYCIIOBJIEHHBIX
3emieTpscenusimu ¢ nomoirsio ['MC Texnomoruit paccMorpena B padote K. III. XKanrtaesa, H. T
bpeycoBa, A. B. Bunsea, A. II. Cruxapusiii [7]. B crarbe «MogenupoBanue celCMOTEHHBIX
ononsHed ¢ npumeHenuem GIS» paccumTaHbl KpUTHYECKHE MApaMeTphbl OMOJ3HEH MO METOLY
Heromapka u npumenennem GIS TexHoOrHil ¢ MOIETMPOBAHbI CEICMOTE€HHBIE ONIOJI3HH CEBEPHOTO
ckiaoHa xpedra Wne-Anaray [8]. B ykasanHbIx paboTax ymop cAelaH Ha CEWCMUYECKYIO
aKTUBHOCTb Teppuropuu [7, 8].

B pabore 3. A. AcwioBoii «KommbioTepHOE  MOAETUPOBAHUE  HANPSKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHHSI OTIOI3HEONACHOTO CKJIoHA OacceiiHa peku Kyrapt» ananuszupoBaHa
HarnpsKeHHO-Ae(pOPMAIIIOHHOTO COCTOSTHUE OTIOJI3HEBOIO CKJIOHa Oaccelina pexu Kyrapr [9].

B cratke M. M. MexGamueBa «Mopdomerpudeckue OCOOCHHOCTH — palilOHOB
pacnipoctpanenust onoisHer Ha bomemiom KaBkaze (B mpenenax AszepOaiimkaHa)» pacCMOTPEHBI
MIPUYMHBI BO3HUKHOBEHUS OMOJI3HEBBIX MpoueccoB ¢ npuMenenrem ['MC texHonoruii Tepputopun
Kagxkaza [10].

Ha Ttepputopun Keipreizcrana HacuuThiBaeTcsi 4556 coBpeMeHHBIX omoyi3Hed. M3 Hux
1186 mpencTaBnsioT yrpo3y HaceleHuro u uHPpacTpykrype. C KaxIplM TOIOM, B CBS3U C
AKTMBHU3allUE€d COBPEMEHHBIX I'€OJIOTMUECKUX U KIMMATHYECKUX IMPOLIECCOB, YHCIIO OMOJI3HEBBIX
IIPOLIECCOB  BO3PACTaET. B  ¢opmupoBaHuM OMNON3HEH HEMAaTOBAKHYIO POJb HUTPAIOT
aHTponoreHHbie (pakTopbl. OMON3HU Pa3BUTHI B OONbIIEH CTENEHU B HU3KO U CPEIHETOPHBIX 30HAX
®depranckoro xpedTa coBmajas ¢ IUIOMIAABI0 PACTIPOCTPAHEHUS ME30-KaWHO30MCKUX OTIOXKCHUH,
KOTOpbIE MPEJCTABISIIOT IEPEeCIanBalOIIMMUCS TMECTPO LBETHBIMU IIMHAMH, ME€CYaHHWKAMU,
W3BECTHAKAMHU, MEPrejsiMU, TUICAMH C MHOTOYUCIECHHBIMU BOJOHOCHBIMH TOPU30HTaMU U
JI€CCOBUJIHBIMU CYTJIMHKAMH.

B ocnoBHOM Ha Tteppurtopun KbIprei3cTaHa 0CoO€HHO OMACHBIMU MEPUOJAMH CUHTAIOTCS
BECEHHUM W OCEHHHMI mepuoi. A JETHUM Mepuoj CYMTaeTcsi YyMEpeHHO omnacHbiM. HaunHas c
MepPHO/Ia CHETOTASTHUSI, TPOUCXOJUT HAUOOJbIIKE OIMOJI3HEBBIE JAePOpPMAIIMH CKIOHOB U OTKOCOB.
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[IpeanonoxkuTeapHO, HAUOOJBIIEE YHCIO OIOJ3HEH, OydeT COCPEIOTOYeHO B HIDKHEHW YacTH
CKJIOHOB. TeppuTOpuU ¢ HENTyOOKMM 3aJIeTaHWEM TPYHTOBBIX BOJ MPH MPOUYUX OJArONPHUATHBIX
yCIIOBUAX OyIyT XapaKTepU30BaThCS PA3BUTHEM OIOJI3HEH Ha TPOTSHKEHUU BECHBI U OCCHH.
AKTyaJIbHOCTh TPOOJIEeMBbI OOYCIIOBIMBACTCS B TEPBYIO OYEpEIh TEM, YTO IOCIEACTBUS
OTIOJI3HEBBIX MPOLECCOB MOTYT IMPEACTaBIATh OMACHOCTh, KaK JJI YeJIOBEKa, TaK U JUIsl OObEKTOB
UHQPACTPYKTYpbl MECTHOCTH. B 3T0i1 CBSI3U CTaHOBUTCS HEOOXOIUMOM MCCIIE0BAHUS OMOI3HEBIX
MPOLIECCOB C HCMOIB30BAHUEM TE€OMH(POPMAIMOHHBIX TEXHOJOTHH, CIOCOOHOW OIEHUTH B
peanbHOM MaciTabe BpEeMEHHU CTENeHb OMACHOCTH, CIIPOTHO3UPOBATh BO3HUKHOBEHHUE OMACHBIX
TEHJICHIIUM, CJeNaTh TeOMH()OPMAIMOHHBIM MOHHUTOPHUHT, MOCTpouTh 3D MoOmens Omon3Hi u
3a0J1arOBPEMEHHO OMOBECTUTH, U 110 BO3MOXHOCTHU YNPEAUTH HETaTUBHBIC SBICHUS.

Obvexkm u memoobl UCCIe008aHUSA

Oo6bexroM uccnenoBanus sBisercs yuactok Kei3pui-Kynroil. Mccnenyemsiit yuactok Kei3bui-
Kynroii pacnionoxen cene Kapn Mapkce B aiibutHOM okpyre JKannak-Tam Y3reHckoro paiioHa.

Aiiputablil - okpyr  JKammak-Tam  sBisiercst HambOoyiee OIOJM3HEONMACHOH —TEPPUTOPHUCH
Keipreizcrana. Ha atoii Tepputopun  c(opMHPOBaHO HECKOJBKO OIMOJ3HEH, KOTOPBIE OTINYAIOTCS
CBOUM IIPOUCXOXKAEHUEM U 00beMOM. OCHOBHBIMU MPUYMHAMHU 0Opa30BaHUs OMOJI3HEH, SIBIISIOTCS
atMocdepHble OcaJku, Noa3eMHble Boxabl. Heckonbko onomsHeil B cene JKammak-Tam yxe
pasrpy3uiKcCh, a OCTaJIbHAs YaCTh HAXOASTCS HA Pa3HbIX CTaausAxX pa3BuTus. OINOJI3eHb HA y4acTKe
Kepui-Kynroit Hauan aktuBu3upoBaThesi eme BecHoM 2017 roma. Cxon OMON3HSA MPOU30MIET
22 mapta 2023 ropa. Ha 3ToM yuacTtke oO6pa3oBaics onoiaszeHb JiuHoi okono 1000 M, mupuHOi 10
50 m. lns uccneloBaHus JAHHOTO OTIOJI3HS IPUMEHIIACh N'eOMH(OPMALIMOHHBIM METO/ U MPOBECH
aHayu3. MccnenoBanus 1aHHOro yyacTka poBojauiach no3ranHo. Ha nepBom sTane mpoBoauiiach
mojieBoe  mccienoBaHne. Ha OCHOBe MOJEBBIX pabOT BBIBUJIMCH TPAaHUIIBl €II€ AKTHBHOTO
OIOJI3HEBOIO cxofa ¢ nomompio JpoHa Mozpenu DJI Matrice 300bRTK, GPS yctpoiicts
(Pucynoxk 1, 2).

Pucynox 1. Yuactok cxoma ononsust Keiwui-KyHroit
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Pucynoxk 2. Onon3ueBslit mpornecc yuactka Koi3pui-Kynroit

YcraHaBMBanack B OTOJI3HA, TUI U MOJIOKeHUe cxona. Jliist 1abopaTopHBIX UCCIIETOBAHUN
ObuIM B34THl 00pa3lbl IpyHTA. 3areM NPOBOAMIMCH JAaOOpAaTOpHBIE HCCIEIOBAHUSA COCTaBa,
CTPOCHHUS U (PU3MKO-MEXaHMUECKHUX CBOMCTBA IPYHTOB, HEOOXOAMMBIX I pacyera MapaMeTpoB
YCTOMYMBOCTH CKJIOHOB. Pe3ynprarbl TOJEBBIX pabOT MO3BOMMIN c(HOpMHUpOBaTh 0OIIHNE
NpeCcTaBICHUs OMOI3HEBOTO ckiloHa Kb3pui-Kynroit. JloctynmHOCTh HaOOpa BU3yalbHBIX TaHHBIX C
UCIOJIb30BAaHMEM CHMMKOB MECTHOCTM M KapTHPOBaHHE OIOJ3HEH CHOCOOCTBOBAIM pPa3pabOTKU
IPOCTBIX CTATUCTHYECKUX COOTHOUICHUH WM MHIMKATOPOB NOABMKHOCTHU omoi3Hs (PucyHok 2).

Ha cnenyromem stamne paboThl, O pe3yJbTaTaM IOJIEBBIX M Ja00paTOPHBIX UCCIICAOBAHHNA B
cpene Agisoft Metashape coznana nudpoBas Moaens reolorudeckoid cpeasl Macrraba 1:10 000.
Ha ocHoBe co3manHO#l 1mudpoBoil Momenu ¢ momounsio nporpammbl ArcGIS ¢ mpumeneHuem
MHCTpYMeHTOB Monynst 3D Analyst Obiia ocyliecTBieHa aHanu3 AaHHOM MecTHOCTH. OnHa u3
MEPBOCTETIEHHBIX 3a/1ad pa3paboTaHHOW TUPPOBON MOAETH — OTPaXKaTh OCHOBHBIE COCTABIISIONINE
T€0JIOTUYECKOW Cpe/bl, Takue Kak penbed, CTpOoeHHEe BEpPXHEH YacTh TeoJOTHYECKOTO pas3pesa,
COCTaB M CBOMCTBAa I'PyHTOB, B TOH WJIM MHOW CTENEHH HEOOXOAMMBIE Ui OLUEHKH U MPOrHO3a
OTIOJI3HEBOM OMACHOCTH.

Pezynomamot uccnedosanus u ux oocyzncoenue

JIBa  ocHOBomojaralommx  (akTopa  ONPENENSIOT  PErHOHANbHBIE  OCOOCHHOCTH
pacrpocTpaHEeHUs] OMOJI3HEBBIX MPOIECCOB, CPEIU HUX KIMMAaTHYECKHE OCOOSCHHOCTH paiioHa
WCCIIEIOBAHHS U TEOJIOTHYeCcKoe cTpoeHue. Kpome Toro, B 00pa3oBaHHH OIMOJI3HEH BOKHYHO POJIb
urpaet ¢opma CKJIOHA, BBICOTA (pelibed), CIOKHUBIINNCSA HA JTAaHHON TeppUTOpUU. BiusHUE Takux
XapaKTEPUCTUK HA (POPMUPOBAHUS OMOJI3HS MOXKET OBITh MPSAMBIM M KOCBEHHBIM. [IpsiMoe BiusHUE
Ha 00pa30BaHUs OIOJ3HS OKa3bIBAIOT (hOpPMa, BBICOTA M KPYyTHU3HA CKJIIOHOB U OTKOCOB. UeM BhIlle U
KpPYTHU3HA CKJIOHOB, TeM 0oJiee OIaronpusiTHbIE YCIOBHUS CO3/IAlOTCS sl 00pa3oBaHus omnoy3Hen. B
OCTaJIbHBIX PABHOBECHBIX YCJIOBHUSIX CaMble YCTOWYMBBIC SBIISIOTCS MOBOPOTHBIE CKIIOHBI, a Ooyee
YCTOWYMBBIE — IMOBOPOTHBIC W HakIOHHBIC. KOCBEHHOE BIMSHUE Ha peibed MPOSABISETCS MPH
pacrpeelieHuH 0CaIKOB, MOJ3EMHBIX U TTIOBEPXHOCTHBIX BOJI, BO3YXE, PACTUTECILHOMY TTOKPOBY.

W3BecTHO, YTO BHICOTHBIC OTMETKH BBICTYIAIOT OJIHUM K3 OIOJI3HE POPMUPYIOMIUX (PAKTOPOB.
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ITosToMy ycTaHOBIEHHME IHana3oHa aOCONIOTHBIX BBICOTHBIX OTMETOK penbeda ydactka Kbi3pui-
KyHroii nmeeT 3HaueHHEe B IPOrHO3UPOBAHUHU OMOJI3HEBOTO MpoLecca. 3Aech aOCOIOTHBIE OTMETKH
JIOCTaTOYHO XOPOULIO BUJIHBI Ha KapTe€ KPYTU3HBI CKIIOHOB, CTEHEPUPOBAaHHOM B iporpamme Arc GIS
¢ mpuMeHeHueM wuHcTpyMeHTa 3D Analyst (Pucynoxk 3).

Kyzyl_Kyngoi_After.tif

Value
-: High : 2072,29

- Low: 1786,49

Pucynoxk 3. Lludposas moaens penbeda

JlanHble, B3sThIE ¢ nomolbio ycrpoiictBa GPS (Garmin Montana 610) mo3Bonwin Takxke
BHECTH HEKOTOpBIE KOPPEKTHPOBKH B TOMOTpauyecKkue  JaHHBIE, OTPaKaIOIIME peajbHbIE
MOKa3aTelI BBICOTHBIX OTMETOK. [Ipu 3TOM Jmara3oH BBICOT KoseOnercs: B mpenenax or 1700 m 1o
2100 M. u 6onee (Pucynoxk 3).

Eme ogHMM OCHOBONOJNAralmoIUM YCIOBHEM (OPMUPOBAHUS  OIOJ3HEH SBIISETCS TaKxke
HaJU4ue CKJIOHOB OIPEIEIEHHOW KPYTH3HBI M HapylIEeHUE paBHOBecUs CKJIOHA. Eciu kpyTu3Ha
CKJIOHA IPEBBILLIAET Yroji €CTECTBEHHOI'O OTKOCA, BO3HUKAIOILIUI B X0/1€ BHIBETPUBAHMUSI CJIAraloIINUX
€ro KOPEHHBIX IOpoJ, OOJOMOYHBI MaTepual He 3aJep)KuBaeTcs Ha ero mnosepxHocTtu. C
npuMeHeHrneM MHCTpyMeHTa Slope moayns 3D Analyst BblUMClIeHa KpyTH3HAa CKJIOHOB JaHHOTO
yuacTka. KpyTu3Ha CKJIOHOB 10 MOJIyYE€HHBIM JJaHHBIM cocTaBiseT oT 9,2° no 89,9° (Pucyhnoxk 4).
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[Tony4yeHHBIE pe3yNbTaThl MOKA3BIBAIOT, YTO B HMCCICIYEMOM Y4YacTKe JKCIIO3HIUSI CKIOHOB
KOJIEOIETCSI B IOCTATOYHO MIUPOKHUX Tperenax. C MmoMoIp0 UHCTPYMEHTOB Mporpammbl ArcMap
Obuta omu(poBaHAa TEPPUTOPHS OIOJ3HS ¥ BBIYHCICHA NpPUMEpHas  IUIOMIAAh  OIOJI3HS
(Pucynox 5).

- Kilometers
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Pucynok 5. OuudpoBanHasi KapTa OIMOJI3HS C BEIYUCICHUEM ILIOLIAIN
O6mas miomaas OHOJ3HA cocTapiseT okono 168529 m>. Ha ochose 120 dotorpaduii,

CIeTIaHHBIX C JpoHa Obuta mocTpoeHa 3D Mozenb onoi3Hg u ero okpectHocred (PucyHok 6, 7).
Mopuens co3nana npu moMoru rnporpamMmel Agisoft Metashape u ArcScene.

PI/ICYHOK 7.3D MOACIb MECTHOCTH ITIOCJIC aKTUBU3allku1 OITIOJI3HA

3axnouernue
OcHOBBIBasICh Ha TIOJYYCHHBIE pE3YJIbTaThl MOXHO CJeNaTh BBIBOA, 4YTO HAa OCHOBE
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MIPUMEHEHUS METOJIa Te€ONPOCTPAHCTBEHHOTIO aHAIM3a OMOI3HEBOTO CX0/1a C MOMOIIBIO POTPaMMBbl
Arc GIS mo3BosisieT B OTHON Mepe ONPEACIUTh CTETICHb BIUSHUS KaXI0TO (hakTopa Ha MpoIliecce
OHOH3H€O6pa3OBaHI/IH U TIOJYYUTHb CBCACHUSA O TCPPUTOPHAX MNOTCHIUAIBHO ITOABCPKCHHBIX
OTIOJI3HEBBIM TIPOIIECCOM. ODTHM CHOCOOOM Oblla mMOCTpoeHa mHdpoBas Moaelab peibeda
MECTHOCTH, CHeJaH aHalIu3 KPYTHU3HBI CKJIOHOB, MOCTpOE€HAa 3-MepHash MOJENb I'€0JIOIMYeCKOM
Cpebl.

A Takke Mo pesyiaprataM JabOpaTOPHBIX HCCIICIOBAHHA CTPOCHHS W CBOHCTBA TPYHTOB
COCTOUT nu3 KOAJIMHUTOBOU TJINHBI, MOHTMOPUJUIOHHUTOBAA IJINHBI, JKEIIE3UCTOU
MOHTMOPHWIJIOHUTOBOW INIMHBI, CyTI€CUaHOM INIMHBI U TIOYBEHHOTO CJI0sl (TOpd).

AHanu3 OMOJ3HEBOro Ipollecca Ha JaHHOM TEPPUTOPUU IMO3BOJIUT PELIUTh MHOTHE
IMPAKTUYICCKHC, XO3SIHUCTBEHHBIC 3alaur, MpCAOTBPATUTL HCKCIIATCIBbHBIC MMOCICACTBHA, BHI3SBAHHLIC
KaTacTpo(UYECKUM IpeoOpa3oBaHUEM IEPBUYHOTO peibeda, W TPUMEHHUTH IOITYUYECHHBIC
pe3yabTathl As 0ojiee palioHaIbHOTO MCIOJIb30BaHUS TEPPUTOPUN M YMEHBLICHUS BO3MOXKHOTO
pHCKa U yuiepba OT OIoJI3HEH.
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HEKOTOPBIE A'POSKOJIOI'HYECKUE OCOBEHHOCTH ITOYB_
IMAPYPCKOI'O 1 OPAYBAJACKOI'O PAUOHOB (HAXUYEBAHDB, ABEPBAU/I/KAH)

O©Mup3zanu-Azamaczu I. P., Hncmumym nousogedernus u azpoxumuu npu Munucmepcmee Hayku u
obpazosanus Aszepbaiioxcanckoil Pecnyonuku, e. baky, Azepoatiosxcan, gunel. mirzalil@gmail.com

SOME AGROECOLOGICAL FEATURES OF SOILS SHARUR
AND ORDUBAD DISTRICTS (NAKHCHIVAN, AZERBAIJAN)

OMirzali-Agatagi G., Institute of Soil Science and Agrochemistry Ministry of Science
and Education of the Republic of Azerbaijan, Baku, Azerbaijan, gunel mirzalil@gmail.com

Annomayus. [IpuBeneHo  reorpauueckoe  pacHoJOXEHHE,  TeOJOrMYecKoe U
reoMop(oJIOTHYECKOE CTpoeHHue, ruaporpadus U nouBeHHbIH mnokpoB Illapypckoro wu
Opny6anckoro paioHOB. BBINOIHEH aHanM3 IoOKas3arelned IUIOAOPOAUs TUIOB IOYB. BhlaeneHsl
IOYBBI TOPHOM M paBHUHHON 4acTu. Bcero BeisABIeHO 3 THma nouBooOpazoBanus. B Illapypckom
paiioHe BbiieneHo 8 tunos nous. B Opay6anckom paiioHe mo kiaccu(uKauy aBTOPOB HA 3 THIA
Oonbie. B momonHeHne K MEpeyrcIeHHBIM CleAyeT A00aBUTH: OPOIIAEMbIE CEphble; OpOIIacMbIe
AJUIIOBHAJILHO-IIYTOBBIE M COJIOHYAKH.

Abstract. The geographical location, geological and geomorphological structure, hydrography
and soil cover of the Sharur and Ordubad districts are given. The analysis of indicators of fertility of
soil types is carried out. The soils of the mountain and plain parts are distinguished. There are
3 types of soil formation in total. In the Sharur district, the authors identify 8 types of soils. In
the Ordubad district, according to the classification of the authors, there are 3 more types. In
addition to the above, it should be added: irrigated gray; irrigated alluvial-meadow and saline soils.

Knrouesvie cnosa: AzepbaiikaH, TUIIBI TOYB, TUIOIOPO/IKE.
Keywords: Azerbaijan, soil types, soil fertility.

AKTyalbHOCTh M BaXXHOCTh M3YYEHHS W aHaIU3a IUIOJOPOAMS IMOYB HEOCHOpUMa, TaK Kak
CEJIbCKOE XO3SIIICTBO UM  PEryJIMpPOBAHME DKOJIOTMYECKOTO PpABHOBECHUS, OIPENENsIeTCsl Kak
CTpaTernyecKoe MPUOPUTETHOE (Tocie He(TIHOW MPOMBIIUIEHHOCTH) HAlpaBI€HHUE COLUAIbHO-
SKOHOMMYECKOr0 pa3BUTHs A3epOaiiikaHa. DTa KOHUENIUS CTPaHbl Hallula CBOE OTPAKEHUE B psijie
rOCY/IapCTBEHHBIX pELIeHMH, mocTaHoBieHui: Yka3 IIpesuaenrta Asepbaiikana ot 28 HoAOps
2000 rozna 06 yrBepxaeHun «llonoxkeHne O rocy1apcTBEHHOM KOHTpOJIE HaJ UCIIOJIb30BaHUEM U
oxpaHoi mouB»; Yka3 oT 28 ceHtsa0ps 2006 roma «KomrmuekcHblit miuaH meponpustuid Ha 2006—
2010 rr. OO0 ynydlIEeHMH DSKOJIOTUYECKOro cocTosiHUS —AsepOaipkanckoil PecmyOnukmy»;
«T'ocymapcTBeHHas mporpaMMa o palloHaIbHOMY HCIIOJIb30BAaHUIO JIETHUX M 3UMHHUX MAcTOMII
Azepbaiimxanckoil PecrtyOnuky 1 peoTBpAILeHNs Oy CTHIHUBAHUS».

Hayuno-TexHuueckuii nmporpecc, — ropopurcst B [Iporpamme, — A0ikeH OBITh HalleleH Ha
pasuKallbHOE YIy4lIeHHE HCIOIb30BAHUS MPUPOIHBIX PECYPCOB, ChIPbsi, MAaTepUaOB, TOILUINBA U
SHEPrUU Ha BCEX CTaAUAX — OT JOOBIYM M KOMIUIEKCHOM MepepabOTKH ChIpbs A0 BBINYyCKa U
UCTOJIb30BAaHUsI KOHEYHOM MpOAYKIMH. B KOHCTUTYIIMOHHOM TMOpsJKE OBUIM 3aKpeIuieHb
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OCHOBOTIOJIATAIOIINE HJICH TPAXIAHCKOTO OOIIEeCTBAa M IpaBa 4YelloBeKa B cdepe Oraromonydus
HaceJIeHUs U OXpaHbl OKpYsKarolien cpeasl (cT. 14, cT. 39, ct. 78).

PanmonanbHass WHTEHCH(UKAIMS  CEIbCKOXO3MCTBEHHOTO  IMPOU3BOJCTBA, CHOCOOHAs
00eCIeunTh TIUIOOPONEe TOYB U IONYYCHHE CTAOWIBHBIX YPOXKACB CEIBCKOXO35HCTBEHHBIX
KYJBTYp, IPECTaBIsIeT co00il mobaabHyI0 MpoOIeMy HAlllero BPEeMEHHU.

3aaya yBeJIMYEHUS POILYKTUBHOCTH CEIbCKOIO X0341iCTBA U MOBBILICHUS TUIOA0POAUS TTOYB
pemaeTcss T[IaBHBIM O0Opa3oM 3a CUeT VYIAY4IICHHsS arpoTeXHHMKH, CEJICKIMH, MEITUOpaIiH,
OpOILICHUSI, IPUMEHECHUS YIOOpPEHUI, OCBOCHHUS 3eMellb M UX TUIAHOBOTO HCIIOJIb30BaHUsA. B »TOM
HaANpaBJIE€HUHN JOCTUTHYTHI 3HAYUTENbHbIE pe3ynbTaTbl. OJJHAKO B HACTOAILIEE BPEMS IOJDKHBI ObITh
M3bICKAHBl HOBBIE IMyTH, O0ECIEYMBAIOIIME BBICOKYIO MPOU3BOIUTEIILHOCTh TOYB, CBS3aHHBIE C
JHEPreTHYECKH OOOTalEeHHBIMA KOMIIOHCHTaMH- TPOAYKTaMH TMpPeoOpa3oBaHUS  BEIIECTB
doTrocuHTE3a — C TYyMyCcOM M JpPYTMMH BEIIECTBAMH OPTaHUYECKOTO TPOUCXOXKICHUS,
ONpPENEIISIIOIINE BRICOKOE U YCTOMYMBOE UX topopoaue [ 1, 2].

Obvexm u MemoouKka uccie008aHuil

OOmbexT uccnenoBanuss — MnouBbl [IpuapakcuHckoil nosnocel HaxuueBaHCKOW aBTOHOMHOMN
Pecry6muku Hlapypckoro u Opry0anckoro paiioHOB.

lapypckuil paiioH pacronoxkeH Mexy CagapakckuM paiioHOM Ha 3anaje U KeHrepnuHckum
pailoHOM Ha BOCTOKE M IpaHUYUT ¢ ApMeHHel Ha ceBepe u MpaHoM Ha tore mo p. Apakc, 3aHUMast
o6y miomans 872,26 km?, ¢ reorpadpuyeckuMy KoopauHatamu 39°33'09” c. m. u 45°03'47"
B. JI., C TUIICOMETpUYECKUM ypoBHEM h = 952 M.

Opny6anckuil pailoH pacrojiokKeH Ha KpaiHell BOCTOYHOW oOkoHedHOocTH HaxmyeBaHu c
reorpaduueckumMu KoopauHaramu 38°54' c. m. u 46°02' B. 1., Beicotoro h = 1895 M u oOmei
mIomanso 972 kv’ rpaHuyanel Ha 3anaje ¢ JKymTbQHHCKMM paiioHOM, Ha ceBepe U BOCTOKE C
ApMeHnueit, a Ha ore ¢ MpanoM.

dusznueckne W XMMHUYECKHE  aHalIM3bl  IIOYBEHHBIX  00pasLoB  ONpPEIeIsINCE!
IpaHyJIOMETPUUYECKHUI COCTaB IO OOLENPUHSITHIM METOIUKAM.

[Ipy BBIOOpE MOYBEHHBIX THUIIOB BOCHOJIb30BAIUCH [loUBEHHON KapTOil 3KOHOMHYECKOTO
paitona Haxuueanu M 1:200000 2022 roxaa, coctaBnennoit A. Y. McmaunossiM, M. I1. baGaeBbim,
B. I. I'acanoBeiM 1 C. M. I'yceliHoBoM B MIHCTUTyTE NMOYBOBENEHUS U arpOXMMHM MHHHCTEPCTBA
Hayku U oOpa3oBaHus AsepOaiixanckoit PecriyOnuku [3].

Ananuz u obcyscoenue

N3yuenue mouBeHHOro TmokpoBa HaxuueBaHM, OFHOTO W3 CIOXKHBIX I[MOYBEHHO-
KJIIMMAaTUYECKUX peruoHoB AzepOaiimkana, Obuta Hadato emie B 1955 r. UHcTUTyTOM MOYBOBEACHUS
u arpoxumun AH Asepb6aiimxanckoii CCP, B pesysnbrare 4ero OblIM COCTaBJIECHbI IOYBEHHAs KapTa,
MMOYBEHHO-IPO3HOHHAS KapThl, KapTa TUIIOB MOYBOOOPA3yIOIIKX MOPOA U KapTa 3eMelbHOro (hoHaa
aBTOHOMHOHM pecmyOnuku. M3yueHue NOYBEHHOTO MOKpoBa HaxudeBaHHW OCYIIECTBISUIOCH C
HKOJIOTUYECKUX TMO3UIUN C IENbI0 BBISIBICHUS T€HETHYECKHUX BOMPOCOB OOPa30BaHUS KaXKIOTO
MOYBEHHOTO THMA W €ro HW3MEHEHWH TII0J BIUSHUEM PAa3IMYHBIX TPUPOAHBIX (HAKTOPOB U
XO3SIMCTBEHHOM JIeITEIIbHOCTH YeIoBeKka [4—6].

HaxunueBanb pacrmonokeHa B roro-3amagHoil dactu Manoro KaBkaza ¢ reorpadudeckumu
koopauHatamu 38°46'-39°47" c.m. u 44°46'—46°1’" B. n. Ha rore u roro-3amage nmo p. Apakc
MpoJieraeT TOoCyJapcTBeHHass rpaHuna Asepbaiimkana ¢ Mpanmom, Ha 3amage B 13 kM
MpOTSHKEHHOCTHIO ¢ Typrueit u Ha ceBepe M BOocTOKe 1o 3aHresypckoMy u [lapanesizkomy xpeOTam
¢ Apmenueit. O6mas miomaas — 5,5 ThIC kM2, 13 ThIC KM? MPUXOJIUTCS Ha JIOJII0 PaBHUH, 4,2 ThIC
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kM2 — Ha ropsl. Cpensis Beicota — 1400 M. HanGombImas mpUXoAuTCs Ha BepIInHy [ amblIKIK —

3904 M, a nHaumenbinag 400 M — Ha OAUHY p. Apakc.

B HaxwuueBanb BXOmAT 8 aIMUHHCTPAaTUBHBIX paiioHOB: OpayOanckuii, JxynbduHCKUi,
[[Tax0yiickuii, babGexkckuit, HaxwuueBanckuii, Kenrepmunckuii, Illapypckuii u Cagapakckuid.
I'ocnoacTByrolee nosoxkeHue B penabede HaxuueBaHu 3aHMMAIOT KPyThle M OOPBIBUCTBIE CKIOHBI
CO CKaJbHbIMM OOH@XXEHUSMH, OCBIIAMHU TBEPAbIX IMOPOJ, 4yacTo Oe3 MOYBEHHOro mnokposa. C
YBEJIMUEHUEM KPYTH3HBI, 0COOEHHO Ha CKJIOHAX KXKHOM M BOCTOUHOM AKCIO3UIUM, YyCUIIUBAETCS U
CTENEHb JEHYAALUN.

Hwxnsia 30na, umes mmpuHy 15-30 kM, TAHETCS NapajyIeIbHO TEYEHHUIO pP. Apakc H
MOJPA3AEIACTCS HA HIKHIOK AKKyMYJISTHUBHYIO IIOA30HY €r0 JOJIMHBI M JIEBBIX IIPUTOKOB U
BEPXHIOIO MOJ30HY. XapaKTepHbl MHOIOYUCJIEHHBIE OCBIIM, CKajJbl M KaMEHUCTbIE CKJIOHBI.
Berpeuaroress peuHble TOJIMHBI M Y3KHE MEXIypeuHble XpeOThl. BbICOKHME Npearopps 3aHUMAaroT
HEIUPOKyIo nojocy (8—10 km).

IopHass 4acTh B OTAEIBHBIX MecCTax HMes aOCONOTHYH BbicoTy Bbimie 3000 M H.y. M.,
MIPEJICTABISIET COOOM  CIIOKHYKO CHUCTEMY MHOIOYMCIEHHBIX OTPOrOoB  3aHre3ypckoro M
Jlapanesi3ckoro XxpeOToB, CII0KEHHBIX APEBHUMU KPUCTAIUIMUECKUMHU [TOPOJIaMHU.

B cpenHe- 1 HU3KOTOpHOM 30HaX U B MPeAropHO-IIICH(POBOM Mooce MecTaMu MEKIOpHbIE
PaBHUHHBIE YYACTKHU CJIOKEHBI JEII0BUAIBHO-IIPOJIIOBUAJIBHBIMU OTJIOKEHUAMM [7].

[TonmxenHas yacte HaxnueBaHu, MOKpbITAs OTIOKEHUSAMHU P. ApaKCc U €ro JIEBBIX MPUTOKOB
— O3TO PAa3IMYHBIE AJUIIOBHAJIbHBIE PaBHUHBI, XapaKTEPU3YIOIIUECS CIOKHBIM MHKpOpeibedom,
COYETAIOIIMM IIPUPYCJIOBBIE Bajbl, TPUBBI, MOHMWKECHHSI W IOBBIIIEHUS, OCTAaHLBl U PSIA APYTUX
3JIEMEHTOB MUKpPO- U Me30penbeda. 371ech pa3BUTHI U peUHbIE Teppachl, ONMbI, OBparu, 6aaku [7].

B reomopdonoruueckom otHomeHnu Ha teppurtopun Haxuuesanu A. JI. Peitnrapn Bolaenser
3 reomMopdoJOrHYECKre 30HBI: MAIC030UCKO-TPUACOBBIE XPEOTH, MPUMBIKAIONIME C BOCTOKA K
CpenHe-ApakCHHCKOM HU3MEHHOCTH; BBICOKOTOPHAs 30Ha CHUCTEMBl ['alblIUKMK C 3JIEMEHTaMu
IISIUMAIbHBIX CTPYKTYp U HaxuueBanckas kotiaoBuHa Apakca [4].

C. C. KyszueuoB [8] mpuBoautr 3 paifoHa: CEBEpO-BOCTOYHAS YaCTh BBICOKOIIOIHSATHIX
MIEHETIJIEHOB; CPEAHEBBICOTHBIE TIEHEIUICHBI Ha ME3030MCKOM M majeo3oiickom cybcrpare (2500—
3000 M or neBoOepexbsi Apakca IO BEpTHKaJIM) UM CPEAHEBBICOTHBIE IIE€HEIUIEHBl Ha
JUTOIUIACTUYECKOM HEOTEHE.

b. A. AHTOHOB [7] B TeOMOP(OTOTUYECKOM paliOHUPOBAHUY BBIICIISACT:

1. Bricoku€e ropbl KOHTHHEHTAJIBHOTO Pa3BUTHS;

2. CpenHeropHast 30Ha, 3aHUMaroIasi 0oJee MoJOBUHbBI TEPPUTOPUU ABTOHOMUMU;

3. HuzkoropHas 30Ha ¥ IPEAropbsi KOHTUHEHTAJIBHOTO Pa3BUTHUS;

4. OnoBHOMIALMATIBHO-AJUTIOBUATIBLHO-IIPOIIOBUAIbHBIE PABHUHBI;

5. AITIOBHAJIBHO-TPOJIIOBHAIIBHAS PABHUHA;

6. AJTIOBHANIBHO-IIPOJIIOBUAJIBHBIE TIOATOPHBIE TOJIOLICHOBBIE PAaBHUHBI LICHTPAIbHON YacTH
Canapakckoil paBHUHBI,

7. ANTIOBHAIIBHO-TIPOJIIOBUAIIBHBIE ITOJTOPHBIE BEPXHETPETUYHBIE PABHUHBL,

8. JIoMMHBI paBHUHHBIX PEK C MOKWMOM M TeppacamH, CIOKEHHBIE CYITIMHUCTO-CYyIECYaHbIM
aJTIOBHEM;

9. IIpupycnoBsle OJOCHI JIEBBIX IPUTOKOB p. Apakc.

Cornacao marepuanam HMuctutyta reomorun HAH Asepbaiimxana B HaxuueBanu Kuciele
MHTPY3UU (HHXKHUI MUOIIEH — BEPXHHI H0LI€H) HIMPOKO MPEACTABICHBI HAa I0r0-3aMaJHOM CKIIOHE
3aHre3ypckoro xpeOTa, NOAHMMAsCh Jajiee MIMPUHOK paclpocTpaHeHuss B 2—12 kM 1o
BOJIOpa3/ieiy, CMEHSSCh Ha 3amajie KOHTaKTHO-METOMOp(pHUECKUMU opojamu [4].
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[Toponbl BepXHEro M CpelIHEro I€BOHA B CPEIHEM TEUECHHUM p. Aprnadail 3aHUMAaroT TOPHYIO
30oHy. Ha 3amagHom kparo Jlapanesackoro xpeOTa 3HauMTENbHOE MPOCTPAHCTBO 3aHSITO
KapOOHATHBIMU MOPOAAMH TPHUACOBOM CHCTEMBI.

II. A. AsuzbexoB u P. K. AGnymiaeB [9] yka3wIBalT, 4TO C MOMHSATHEM B KOHIIE J0IeHA
CBSI3aHO OOpa3oBaHUE KPYIHOTO HHTPY3MBHOTO MaccuBa 3akaBkazbs — Merpu-Opunybanckoit
UHTPY3UH.

HaxnueBanckas BmaauHa ycinoBHO oOTHocuTca K Kacnumiicko-UepHOMOpCKOMY TOSICY, I
pa3BUTa MOpcKas Tojla cpeaHero muoueHa. Habmiopaercs mecTpolBETHbIE JaryHHbIE IECYAHO-
[JIMHUCTBIE OTIIOKEHHS B BEpXaxX CPEJHEro capmara C IiacTaMu coye u rurmca [9].

B ceBepo-zanaanoit wyactu HaxuueBaHM IIMPOKO pacHpOCTPAHEHBI APEBHUE JI€BOHCKHE
W3BECTHSKH, TIECKU U MecYaHuku naneo3os [10, 11].

Knumar HaxudyeBaHM OTHOCUTCS K THIy KOHTHUHEHTAJbHOIO C KapKHUM JIETOM U CYpOBOMU
3UMOM U nozpaszaessieTca Ha 5 tunos [12].

1. YMepeHHO-KapKuil MOTYNYCTBIHHBIM M CYyXOW MYCTHIHHBIA KJIMMAT C 3aCyILIUBBIM JIETOM
— JIoJIMHBI Apakca U oT4acTH HU3Koropssle paiionsl (600—1100 m). CpenneronoBasi Temneparypa
3nech 10—14°C, cpeaneronoBoe koymuecTBo ocaakoB — 10 300 MM, ucnapsiemocts — 1200-1400
MM. Cpemusis Temrmeparypa caMoro japkoro Mecsua (uromnsi) coctaBiuser 29°C, a cpemusis
TeMIIepaTypa caMoro XoJoaHoro Mecsua (ssaBaps) — —(3—6)°C. B TedeHue roga CHEXHbBIN MOKPOB
nepxurcs 20—40 gueit.

2. IlomynmyCTBIHHBIN U CyXOCTEITHOW KJIMMAT C CyXOM 3UMON — OXBaThIBAa€T BEPXHIOK YaCTh
HU3KOTOPHOTO MMOsIcCa W HWXKHIOK 4YacTh cpeaHeropHoro mosca (1100-1600 m). Cpemneromopas
temneparypa 8—10°C, cpennerogoBoe koinuecTBo ocaakoB 300-350 MM, BO3MOXKHOE HCIIapeHUe
800-1100 mm. Cpennss TemmepaTypa caMoro »kapkoro mecsma (utonst) 21-26°C, a cpeasss
TeMIIepaTypa caMoro XoJIOHOTo Mecsia (suBaps) — —(4—6)°C.

3. XOJNONHBIM MOMYMYCTHIHHO CYXOCTEMHON KJIMMAaT € 3acylUIUBBIM JieToM. OXBaTbIBacT
BEPXHIOK YacTh CPEIHETOPHOTO IMOsiCa M HIIKHIOK YacTh BhICOKOropHoro mosica (1600—2600 m).
Cpenneronosas temrieparypa 6—10°C, cpenusis TeMiiepaTypa camoro »apkoro mecsia (uros) 16—
20°C, cpennsisi TeMIneparypa camoro xoioaHoro mecsia (staBaps) —(6—10)°C, cpeaneronoBas cymma
ocaakoB kojnebnercs B npeaenax 400-800 mm. M3 Hux Ha terioe noxyroaue npuxoaurcs 300—400
MM, Ha xonogHoe — 200—400 mwm.

4. X0noAHBIA KJIMMaT C CYyXUM M MpPOXJIAJHBIM JIETOM pACIpPOCTPAHEH TOJILKO Ha IOro-
3araJgHOM CKJIOHE 3aHre3ypcKoro xpe0Ta, B LIEHTPaJIbHON 30HE BBICOKOTOPHOTO TOsICa Ha BBICOTE
2600-3200 M. CpegHeronoBoe KOJIMYECTBO OCAIKOB 371ech cocTaBisieT 600—700 MM, cpenHerogoBas
Temneparypa Bozayxa 1-3°C, cpeaHss TeMiiepaTypa camoro *apkoro mMecsua (asrycra) 8—12°C, a
CpEeIHss TEMIIepaTypa CaMoro XoJoaHoro Mecsa (staBaps) — —(10—-13)°C.

5. Knmumar HaropHbIX TYHIp OXBaThIBa€T BBICOKHME TOpHbIE BepUIMHBI (Bblie 3200 m). [lns
JAHHOTO THIIA XapaKTepHa XOJOAHAs 3MMa M JIETO, MEHBIIEE KOJIMYECTBO OCAJKOB, YeM I
NpeIbIAYIIero TUIa, U M30bITOuHas BiakHOCTh. CpenHerofoBas Temieparypa cocTaBiseT —(3—
8)°C, cpenHss TemIeparypa caMmoro skapkoro mecsua — 2—8°C, a cpenHss TemIeparypa camoro
xononHoro Mecsna — —(13-16)°C [12].

Tepputopuss HaxuueBaHu CpaBHUTEIBHO MaJIOBOJHA, OCOOCHHO €e 3amajHas 4acTb. B
TOPHBIX MECTHOCTAX Tuiporpaduyeckas ceTb pa3BUTa XOPOILO, MOYBEHHBIH MOKPOB IMOJBEPKEH
CMBIBY U pa3mbIBy. OCHOBHbBIE pekH Apakc, YaHaxunyaii, Apnadaii, HaxnueBanuaii, AnnHmpkaqai,
Iapanepe, ['mnanyvaii, drormynyait, Bananguaii, Aiinucyaii, OpnyOamuait, ['azanuaii, Ketamuait u
Kunuryaii.

TonoBoii CTOK pek aBTOHOMHOM pecrmyOiMKH IpeBbIaeT 1 MIpA M> , M3 HMX — OKOJIO
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600 mae M® mpuxoauTcs Ha M0mI0 p. Apnadaii. OCHOBHAs 4acTh CTOKA IPOXOAUT BO BpEMs
BECEHHUX TTOBOJIKOB (aIpeib-UIOHb), a IEPUO] HAanOOJbIIeH TOTPEOHOCTH B BO/IC (UIOJIb-aBTyCT) —
Bcero 7—17% romosoro croka [13].

HaxuyeBanb sIBISIETCS OJHUM M3 CaMbIX 3aMEUaTENIbHBIX PErMOHOB MHUpPA IO Pa3HOOOpa3UIo
MICTOYHMKOB MUHEpaNIbHOH Boabl. Ha miomany 5,5 Thic KM? aBTOHOMMH 3aperiCTpPHPOBAaHO Golee
250 MCTOYHHMKOB MUHEPAIbHOM BOABI, OONbIIAS YaCThb KOTOPBIX PACIIOJIOKEHA B JOJUHAX pEK
Bocrounsiii Apriadaii, HaxuueBanuaii, Anunyadaii, ['mnanyaii, Opny0anuaii, 'apagape u Alinuc u
ux okpectHocTsX [13]. [lo xumMuueckoMy cocTaBy BOJBI Pa3IMYaOTCs U UCHOIB3YIOTCS B CEIIbCKOM
XO34HCTBE, MHUTHEBOM BOAOCHAOKEHMH M MPOMBIIUIEHHOCTH. B HaxuyeBanu HacuuThIBaeTcs
6 TunoB, 16 kimaccoB W 33 pazIMUHBIX TUIIA MUHEpaIbHBIX BOA. 98% KOTOpBIX comepxkar
YIJIEKUCIIBIA a3 ¥ OTHOCATCA K THIpOKapOOHAaTHBIM Bojam [ 13].

B Opnybanckom paiioHe Ha TUIOIIAX OKOJIO HACYUTHIBAETCS 29 MCTOYHMKOB MHUHEPATHHOU
BOnbl, B JIKyIb(UHCKOM paiioHE 3aperucTpPUpPOBAHO 85 HCTOYHMKOB MHUHEPAJbHON BOJbBI Ha
mromanu 900 km?> a Ha Tepputopum 1200 km?> Babekckoro paiioHa BhisBaeHO 50 JeyeGHO-
MUHEpaNbHBIX HCTOuHHKOB. Ha mmomagu 40 km? mo nonuuHam pek B 1llaxOysckoMm paifoHe
o0Hapy»)eHO 0koJI0 50 HCTOYHUKOB MUHEPATbHOH BoAbl. Cpear MUHEPATbHBIX HCTOYHUKOB pailoHa
0co00e MecTo 3aHMMAaeT 3HAMEHHUTAs TPyIIa MUHEPATbHBIX BOJ bagamisl.

B xnure «llouBes HaxuueBanckoit ACCP» aBropsl OTMeuaioT, 4to oOpa3oBaBIIMECS B
pa3NUYHBIX (U3UKO-TeOrpaUIeCKUX YCIOBUAX IMOYBBI ABTOHOMHH PE3KO OTIMYAIOTCS JIPYT OT
Jpyra U HOCST BCE XapaKTEpHbIE 30HaJIbHbIE MpPU3HAKU. PaccmarpuBas M aHaNU3UpPys JaHHbIE, KaK
(bakTOpOB Cpefbl, TaK U AHATUTUYECKUX PAbOT aBTOPHI MPEIAraloT BBIAESATH CIEIYIOIINE THUIIbI
nous [4]:

Ilouswl copnou wacmu

T1ougwl 20pHO-TY2068020 U 20PHO-ECHO20 MUNOB NOYBO0OPAZ08AHUSL:

1. TopHO-1IyroBbIE€ MOYBBI AIBIUNACKOW 30HBI, TOPHO-IYTOBBIE JEPHOBBIE U TOPHO-JIYTOBBIE
JIEPHOBBIEC TPUMUTHBHBIE.

2. T'opHbI€ JTYrOoBO-CTEIHBIE MTOUBHI CYOAIBIINNUCKON 30HbI; TOPHBIE JYTOBO-CTEIIHbIE; TOPHBIE
JIyTOBO-CTEIHbIE pacliaXWBaE€MbI€; TOPHBIE JIyTOBO-JIECHBIE; TOMEHHbIE AJITTIOBUAJIbHBIE ITOYBBI.

3. IIoyBBl TOPHO-TIECHOW 30HBI: TOPHO-JIECHBIE KOPHUYHEBBIE; T'OPHO-JIECHBIE KOPHUYHEBBIE
HEIOJHOPA3BUTHIE; TOPHBIE KOPUYHEBBIE IIOCIEJIECHBIE; T'OPHBIE KOPUYHEBBIE OKYJIBTYPEHHBIE;
TOpHBIE CEPO-KOPUUHEBBIE.

Ilouswl 2copro-cmenno2o muna no48ooopa306aHuUs.:

4. ITouBbl YepHO3EMHOM 30HBI: TOPHbIE YEPHO3EMHbIE KapOOHATHBIE;

5. I1ouBbI KalITAHOBOM 30HBI: TOPHBIE KAIITAHOBBIE; TOPHBIE CBETIIO KAIITAHOBBIE.

Ilouswl pasnunnou yacmu

Ilousbl cmenno2o u NYCMuIHHO CIMENHO20 MUN08 NOY8000PA308AHUSL:

6. [IouBbl TIPENrOpPHON CYXOCTENHOM 30HBI; KaIITAHOBBIE, CBEWIO KaIITAHOBBIE; CBETIIO
KallITaHOBBIE IaBHOOPOILIAEMBIE; CBETJIO KAIITAHOBBIE OPOLIAEMBIE.

7.1104BBI IyCTHIHHO-CTEMHOM CEPO3EMHOM 30HBI: Ccepo-Oyphle; CEpPO3EMBI; CEPO3EMBbI
JaBHOOPOIIIa€MbIE; CEPO3EMbI AJUTIOBUAJIbHBIE; CEPO3EMbI IPUMUTUBHBIE.

8. IlouBbl mepexo/iHble JTYrOBbIE B CTaJAHH OCTEMHEHMS; JYTOBO-CEPO3EMHBIE OpOILAEMBIE;
CEpO3EMHO-COJIOHYAKOBOTO THIIa TOYBOOOPA30BAHMSL; COTOHYAKH.

HemanoBaxxHbIi HHTEpEC MPEACTaBIsIET COO0I0 CPABHUTEIBHBIA aHAIN3 cOCcTaBieHHON A. .
Ucmaitnoseim, M. I1. BabaeBbivm, B. I. I'acanoBeim u C. M. T'yceiinoBoii [louBeHHOH KapThl 1O
SKOHOMHUYECKUM paiioHam AsepOarimxana M  1:200000, oTBeuaromed MeXITyHAPOIHBIM
crangaptam [3]. Jlerenna KapThl COAEPIKUT MOTHOLEHHYIO HH(POPMALIHIO KaK OKpY>Karoliel cpessl,
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TaKk M CBOMCTB IOYB, YTO B CBOIO OYEpEIb CO3/1a€T BO3MOXKHOCTH AHAJIU3HPOBATh YCIOBUSA
(hopMHpOBaHUS TOYBOOOPA30BAHUS KAXKOTO THUIIA TTOYB.
U Tak, B Hlapypckom paiiloHe aBTOPBI BBIIEISIOT 8 TUIIOB I10YB:
1. T'opHO-11yrOBBIE;
. [OpHO-JIyrOBBIE OCTEIIHEHHBIE;
. OKynbTypeHHbIE TOPHO-YEPHO3EMHbIE;
. TopHBI€ J1IeCHBIE KOPUUYHEBBIE;
. TopHBIE CEpO-KOPUUHEBHIE;
. Opolraemblie TOpHBIE CEPO-KOPUUHEBDIE;
. Oporraemble JIyTOBO-CEPO3EMHBIE;

8. JIyroBo-0010THBIE;

B Opnayb6anckom paiione mo kinaccudukamuu aBTOpPOB OKa3aioch Ha 3 Tuma Oosbine. B
JIOTIOJIHEHUU K IEPEUUCICHHBIM CIIEyeT 100aBUTh:

9. Opolaembie cepbie;

10. Opo1aeMble ajuIFOBUATbHO-ITYTOBBIE;

11. Cononyaxu.

JlyroBo-0onoTHbeie MOuYBbI p. Apakc pacnonoxkeHbl Ha BbicoTe 800-900 M H. y. M. Ha
MUKponoHukeHusX. [TouBooOpasytolire nopoasl COCTOSAT U3 KapOOHATHOM MTUHUCTO-CYTIIHHHCTOM
QJUTIOBUU. PacTHTENBbHBIM TMOKPOB MPECTABICH JYroBO-OOJOTHBIMH (opManusiMu. boioTHbie
MECTHOCTH MCIIOJIb3YIOTCS B BHJIE CEHOKOCOB C JOCTaTOYHO HU3KUM KauecTBoM. Kimmar cyxoi

NN B W N

CyOTpONMYECKHM KOHTUHEHTAJIbHBIA C XOJOAHOM 3uMOH U xkapkuMm JjeroM CpenHerogoBoe
konuuectBOo ocaakoB 250-300 MM, cpeaHeromoBas Temmeparypa Bozayxa 13,5-14,6°C,
koo unment yenaxkuenus — 0,3—1,5, o6mas paguanus — 125-130 kxan/cm?.

MomHOCTb IepHOBOTO ciosi coctapisier 10—12 cM, a KopHeBas Macca MPOHHUKAET A0 TITyOUHBI
40-50 cm. LIBeT rymycoBOro ropu3oHTa TEMHO CEpBIid, a BednurnHa B ¢. Apadenrumxa — 2,03%.
KonnuectBo obmero azora — 0,17% Ilo rpanyiaoMeTpuueckoMy COCTaBy HOYBBI — JIETKO
DIIMHUCTBIE, cofepkanne ¢usudeckord rmmHbl <0,01 MM 65-80%. pH cpenst — menounas 8,27.
CymMa noTIoeHHBIX OCHOBaHUH coctaBisieT 25—45 mmoin Ha 100 T MouBHI.

Benuunna P,Os — 25,19 kr/ra, KoO — 424 kr/ra. Bonusu ¢. Maxra 3Ha4eHUs CONep>KaHus
rymyca — 10 1,10%. BenuunHa cooTBeTCTBYIOT 3HaueHUIo obuero azora — 0,07%. pH cpenst —
8,81. TlouBsl — nerko cyrmuHucThie. KomnuecTtBo nurarenpHbix BemecTB P2Os—41,79 kr/ra, KoO
— 620 xr/ra.

OpomraeMble TOpHBIE CEPO-KOPUYHEBBIE IMOYBBI y €. UeMeHIM mpuypoueHa K IMPEAropblo,
3aHUMasi He3HauUTeNbHYI0 IuIomaab. [louBooOpasyronue mopossl MpeacTaBieHbl KapOOHATHBIMU
JIECCOBUIHBIMHU CyIIMHKaMH. [IouBBI MCHOJIB3YIOTCSI B OCHOBHOM IOJ 3€PHOBBIE M TEXHHUYECKHE
KyJabTypbl. KiuMar KOHTHMHEHTAJNBHBIM CyXOil CyOTpONMYECKHI C XOJNOTHOM 3MMOM M KapKUM
nerom. CpenHerompoBoe Komm4ecTBOo ocankoB — 250-320 mM. CpenHeronoBasi TemIieparypa
Bo3ayxa — 13,5-14,6°C. Koapduuuent ypnaxxknenust — 0,5. MOIHOCTb OKyJIBTYPEHHOTO CIIOS —
30-40 cmM, a nmaxotHoro cios — 25-30 cm. L[BeT ryMycoBOro c€iosi — CBETIO CEpO-KOPUUHEBBIN €
BennunHoil 2,5-3,0%. Ilo rpanynomeTpruyeckoMy COCTaBy IOYBBI JIETKOCYIIIMHUCTBIE. Hammune
¢uznueckoit muHbl — <0,01 40-57%. CymMma MomIomeHHbIX OCHOBaHUH cocTaBisger 20-25 MMon
Ha 100 r mouBsI.

Oporaemble JTyrOBO-CEpO3EMHBIE TOYBBI C(OPMUPOBAHBI B MOHMKEHUSAX. Ha BbicoTe 800—
1000 M. ITouBooOpasyromue TOPOABI COCTOST W3 JIETIOBHATBHO-AJTIOBHAIBHBIX JIECCOBHIHBIX
CYIIMHKOB. [I04BBI MCHONB3YIOTCS MO TEXHUYECKUMH, 3€PHOBBIMH U OBOLIHBIMU KYJIbTypaMHU.
Knumar KOHTMHEHTAJIBHBIH CyXOM CyOTpONMMYECKHIl ¢ XONOAHOW 3UMOW U JKapKUM JIETOM.
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CpenneronoBoe konumyectBo ocaakoB — 250-300 mm. CpeaHerogoBasi TeMreparypa BoO3ayxa —
13,5-14,6°C. Koapdumuent ysnaxaeHuss — 0,3. MOIHOCTh OKYJITYPEHHOTO CJIOSI COCTABIISIET —
35-40 cMm. LIBeT rymycoBOTrO Cj10si — CBETIIO Cepblif, MOMHOCTh — 4550 cM, a konudecTBO — 1,7—
2,5%. Cymma moOIVIOLIEHHBIX OCHOBaHUM cocTaBisger 25-28 mmon Ha 100 r. moussl. pH cpensl
menoudasg — 8,0-8,9

B Opny6anckom paitone pazHooOpa3ue 1mous no cpaBHeHuto ¢ [llapypckom paitoHoM Gosbiie.
Hapsiny ¢ opomraembiMi TOPHO-CEPO-KOPUYHEBBIMU TOYBAMH, 3/1€Chb BCTPEUAIOTCS TOPHO-CEPO-
KOpPHUYHEBbBIE, OPOIIIAEMbIE€ CEPO3EMHBIE, OPOILIAEMbIE AJNTFOBUAIIbHO-TYTOBBIE TTOYBHI.

OpomaeMble  aJUTIOBHAIBHO-IYTOBbIE TOYBBI  pacrnoioxkeHsl Ha BbicoTe 800-900 M.
[TouBooOpa3yrone MOPOABI  MPEACTaBICHbl  KapOOHATHBIMU  IIMHUCTHIMHU-CYTJIHHUCTBIMH,
MeCYaHO-TPAaBUMHBIMHU AJUTFOBUAJIBHO-TTPOIIOBUATIBHBIMU OTJIOKEHUSIMH.

Teppurtopusi UCHONB3yeTCS IO OBOIIHO-0AaX4YEBHIMU, KOPMOBBIMH U ITUIOIOBO-STOAHBIMU
pacteHussMH. Kinumar KOHTHHEHTAJIBHBIH CyXOW CYOTPONHMYECKUH C XOJIOMHOW 3UMOHM M >KapKUM
agerom. CpemHerogoBoe koinuecTBO ocaakoB — 250-300 mm. CpemnerojoBas Temrmeparypa
Bo3ayxa — 13,5-14,6°C. Koadpduument ysnaxnenuss — 0,3. IlouBeHHbie 00pasmbl B3SATHIE Y
BOCTOYHOM YaCTH BO3BBIIIEHHOCTH AHAryT yKa3bIBaeT Ha JITKOCYNIMHUCTOCTh. BenuunHa rymyca
— 2,91%, conmepxanue obmero azora — 0,02%, P>Os — 16,60 kr/ra, K;O — 631 mr/kr, pH —
8,14. TlouBbl 3amaHOI SKCIO3UIIMU BO3BBIIICHHOCTH AHAryT TakXKe JIETKO CyrlMHUCThbIe, pH —
7,64, rymyca — 2,88%, obmero azor — 0,14%, P,Os — 33,21 kr/ra, KO — 546 mr/kr.

VY IOMHBI PEKH MOYBBI JIETKO CYTIMHUCTBIC 110 TPAHYIIOMETPUYECKOMY COCTaBY M IICJIOUHbIE-
pH — 8,18, rymyc — 2,21%, obmiero azora — 0,16%, POs — 15,46 xr/ra.
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ASSESSMENT OF THE SUITABILITY OF THE MAIN
MIL-GARABAKH COLLECTOR FOR IRRIGATION
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Annomayus. IlpencraBineHsl pe3ynbTaTbl OLEHKU COACPXKAHUSA M KAauecTBAa BOABI C LIEIbIO
OIpeNeNIeHNs] BO3MOXKHOCTEH MOBTOPHOIO HCIONAB30BaHUs Bojx InaBHoro Munb-Kapabaxckoro
KOJUIEKTOpPa M TNHTAIOIIUX €€ JPEHaXeW MU OpOLICHMs CEJIbCKOXO3SIMCTBEHHBIX IIOJEH.
VYcTaHOBIEHO, YTO MUHEpaIU3alMsl 3THUX BOJA HAXOAMTCS IpumepHo B mpenenax 0,4-3,6 r/n u no
XUMHUYECKOMY COCTaBy MPEUMYIIECTBEHHO SIBISIETCA XJIOPUAHO-Cylb(aTHoi. [Ipoanann3upoBaHsl
CYLIECTBYIOIINE KJIacCU(UKALUN KOJJIEKTOPHO-APEHAXKHBIX BOJA IO XHMMHYECKOMY COCTaBy,
BO3MOYKHOCTH MCIIOJIB30BAHUS JUIsl OPOLIEHHUS C MPUMEHEHUEM IPEUIOKEHHBIX MaTeMaTHYeCKUX
dopmyn u pexomenmanuii. CTaTUCTHUECKUH aHAIU3 pE3yNbTaTOB MCCIECJOBAHUS MPOBEIEH C
npUMeHeHHeM Kputepus > (xu-kpaapar) Ilupcona u TounbiM MeTomoM ®umiepa. ITonyueHHBIE
pesynbTaThl MOKa3amd, uTo OKoio 800 MIH M® KOIUIEKTOPHO-APEHAKHBIX BOJ  SABJIAIOTCS
PE3epBHBIMH M MOTYT OBITh MCIIOJIb30BaHbl B OCHOBHOM KaK JOMOJHHUTENbHBIM HCTOYHUK BOABI JJIs
OpOLICHHS.
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Abstract. The article presents the results of assessing the content and quality of water in order
to determine the possibilities of reusing the waters of the Main Mil-Garabakh Collector and
the drainages feeding it for irrigation of agricultural fields. It has been established that
the mineralization of these waters is approximately in the range of 0.4-3.6 g/l and, in terms of
chemical composition, it is predominantly chloride-sulfate. The existing classifications of collector-
drainage waters by chemical composition, the possibility of using them for irrigation are analyzed
using the proposed mathematical formulas and recommendations. Statistical analysis of the study
results was carried out using Pearson’s y* (chi-square) test and Fisher’s exact method. The results
obtained showed that about 800 million m3 of collector and drainage water are reserve and can be
used mainly as an additional source of water for irrigation.

Kntouesvle cnosa:  3acyxa, BOOHBIE pecypchl, TPYHTOBBIE BOJIbl, MHHEpaIHU3aIMs,
K03(pPUIMEHT UppUTALIUU, COTICHOCTb.

Keywords: drought, water resources, groundwater, mineralization, irrigation coefficient,
salinity.

Hcnonb3zoBanue Bombl 0€3 yueTa €€ XMUMHUYECKOrO COCTaBa M KaueCTBA MOXKET MOCTEIIEHHO
MIPUBECTH K HETAaTHBHBIM MOCJICICTBUSM KaK JUIS PACTeHUH, Tak M JUIs o4Bbl. Muib-Kapabaxckmii
koyekrop (MKK) 6b11 moctpoen B 1957—-1965 romax juist 0TBOma IpeHaKHBIX BOJ OT 155 ThIC Ta
opomaeMbix 3emenb Munb-Kapabaxckoil paBHuHBL. Mumnb-Kapabaxckuii Kosiekrop oO1ei
NPOTAKEHHOCTHIO 152 KM M PacueTHOH MPOU3BOAUTENLHOCTHIO 25 M>/c OBLI PEKOHCTPYHpPOBAH U
COCIMHEH C TVIaBHBIM Muib-MyraHCKUM KOJIJIEKTOPOM Ye€pe3 BIIAJIMHBI, 00Pa30BABIINECS MEXKIY
XOJIMaMH Ha HaKJIOHHOW paBHHMHE BHOJb peku Kypsl. HaOmromaemas B mocienHue TOJbI
€CTECTBEHHAs 3acyXa, a TAK)K€ aHTPOIIOI€HHbIE M3MEHEHHUs, IPOUCXOAsIue B pycie peku Kypsl,
HAHOCST CEpPhE3HBINH yIep0 IKOHOMHKE CTpaHbl, B TOM YHCIE arpapHoMy cekropy. B mepuon
nedunTa MpecHor BOJBI YaCTO MPUXOIUTCS MCIIONIB30BaTh HETPAIUIIMOHHYIO Boay. [loBcemecTHO
CaMOTIPOU3BOJILHO, 0€3 KaKoro-m1Mbo HaydyHOro 000CHOBAaHUS HCIONIB3YIOTCS B OCHOBHOM CTOYHBIE
U JApeHa)xkHble BoAbl. CieayeT OTMETUTh, YTO 10 CHX MOP OTCYTCTBYIOT KOHKPETHBIE HOPMAaTUBHBIE
TpeOOBaHUsI K Ka4eCTBY M COCTABY KOJUIEKTOPHO-IPEHAKHBIX BOJ, MCIOIB3YEMBIX B CEJIIBCKOM
xo3stiicTBe. OJHAaKO B MHUPOBOM HayKe W TMPAKTUKE HAKOIUIEH JOCTATOYHO OOJIBIION OTBIT
WCIIOJIb30BaHUsI BBICOKOMUHEPAIM30BAaHHBIX JPEHAXKHBIX M CTOYHBIX BOJ JJsi MOBTOPHOTO
OpOIIEHUS CENbCKOXO3SIIICTBEHHBIX Moei [ 1, 2].

Psin paGot mocBsieH BompocaMm ApeHaka W MOBTOPHOTO MCIIOJIb30BAaHUSI CTOYHBIX BOJ JIJIS
oporienus [3-5].

KomnnexktopHo-npeHaxkHbIE BOABI B OCHOBHOM O0Opa3yloTcs B Pe3yJbTaTe MPOCAYMBAHUS BOMBI
u3 Bepxue-lllupBanckoro u Bepxne-Kapabaxckoro kaHanoB, MpOBEAEHHBIX M3 MUHTeYaypCcKOTo
BOIOXpaHUIUIIA. MeXX039MCTBEHHbIE MAarucTpaibHble W BHYTPHUXO3AWCTBEHHBIE KaHAIbl TAKXKeE
OKa3bIBAIOT OOJIBIIIOE BIMSHHE Ha (HOPMHPOBAHHE OOPA3yIONIUXCS KOJJIEKTOPHO-IPEHAXKHBIX BOJI.
[Totepu Boabl B OpOCUTENBHBIX KaHaNax gocturatoT 35-40%. Bona, ordunsrpoBaHHast U3 KaHAJIOB,
MOJHUMAET YPOBEHb I'PYHTOBBIX BOI. B To ke Bpemsi B A3epOaiipkaHe, OTHOCSIIEMCS K apuTHOM
KJIIMMAaTUYECKON 30HE, MUHEPAIN30BaHHBIE BOJBI BBI3BIBAIOT PAa3HOUM CTENEHU JErpajalio MOYB B
pe3ynbTaTe ucmapeHus. B psjge ciydaeB u3-3a HECOONIONEHUS HOPM OPOIICHHS pedyHas Boja
cOpacpiBaeTCs B KOJUICKTOPHI dYepe3 JpeHbl W colOuparenu. DTO OAHAa W3 TMPUYUH HU3ZKOU
MUHEPAJILHOCTH BOJBI, BBITEKAIOIIEH 13 OCHOBHOTO Muib-Kapabaxckoro KoiekTopa.
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CTaTHCTHYECKHIl aHANIM3 Pe3y/IbTaTOB UCCIIeOBAHMS MPOBEIEH C MPUMEHEHHEM KPHTEpHs >
(xu-kBaapar) [Tupcona u TouHBIM MeTOIOM DuIIIEpa.

Kpurepuii [lupcona 0 (xu-KBaapaT) BeIUUCISETCS MO0 hopMmyIie:

2 :i(mi _m|)2

i1 m;

4

rae: k — 4Yucio paspsAaoB HaOMIOAAEMBIX 3HAYEHUH, M — HMIIMPHUYECKUE YACTOTHI, M —
TEOPETUUYECKUE YACTOThl COOTBETCTBYIOIIMX 3HAYeHUU. Pe3ynbrarel MpoOBEpEeHbl TOYHBIM METOI0M
Quiepa o Gpopmyne:

N, INLINSIN,!
n,!n,!n,, In,,IN!

P, =

rae Pr— BEpOSTHOCTh HYJIEBOM T'MIIOTE3bI; 71;j — YUCIO B S4YCHKE NMepeceueHust i-Tol CTPOKU
u j-ro cronoua; N;, N2, N3 u Ny — cymMMa n;; COOTBETCTBYIOIIMX CTPOK U CTOJOIOB; N — cymma
BCeX 7jj; | — 3HaK (pakropuana. N! — 03HadaeT MpOM3BEICHNE HATYPaIbHBIX YHceN OT 1-ro 10 N.

KoppensaunonHslit aHau3 MpoBeIeHbl BRIYUCIEHHEM KodpduimenTa koppensauuu [Tupcona.

CymectByer psii METOIOB  ONpEAENeHUsT KayecTBa  BOZABI, HCIIOJIB3YEeMOW  WIIH
MpeIHA3HAYCHHOM JUIsl OpoIIeHus. B Hammx ucciieoBanusx Ob1o oToOpaHo 85 mpod s ONeHKH
KadecTBa BOIbl [aBHOro Mub-Kapabaxckoro KOJUIGKTOpa U HCIIOJIB30BAaHBI  CIICIYIOIIHE
MOoKa3aTeln, KOTOPbIe CUUTAIOTCSL Hanboiee pacpoCTpaHEHHBIMU U I0CTOBEPHBIMH.

I knaccughuxayus. Onenka 1o creneHu MmunepanpHoct (M) [6].

CornacHo mpuHaToN Tpamamuu: eciu M <05 r/n, T0 Boma noaHocmvio npucooHa s
MoJIMBa, eciid M =0,5+2,0 /)1, TO BoAa npucoona s momusa, ecnii M =2,0+5,0 r/n, To BOMA
MeHee npu2oOHa AJis oIUBa, eciiu M>5 1/11, OpoIlleHrne CUUTACTCS ONACHbIM.

Ilpumep. Crenenb MuHepasbHOCTH BOAbl ImaBHOro Muub-Kapabaxckoro komnekropa
cocraBisier 1,859+0,177 (0,4-10), T.e. B cpeaHeM CUYMUTAETCS NPHUTOIHOW JJIi OPOILICHUS.
[TpunuMaeTrcs rpagamus KiacCUu(PpUKAINKU «IOJTHOCTHIO MPUTOTHBIE» U «IIPUTOJHBIC» 00pa3ilbl Kak
«TPUTOJIHBIE», a «MEHEe MPUTOAHBIEY» U «OMACHBIE» 00pa3lbl KaK «HE MPUTOMHBIE». Pe3ynbTarhl
abopaTOpHBIX MTOKa3zaresneit orpaxensl B Tadbnure 1.

Taomuua 1
KAYECTBO BO/IbI I''TTABHOI'O MNJIb-KAPABAXCKOI'O KOJIJIEKTOPA
10 CTEIIEHU MUHEPAJIBHOCTHA
Kauecmeo 600wi Abc. %
[Ipuronna 57 67,06
He npuronna 28 32,94

JlocToBepHOCTD pazmudust X?=18,4; p<0,001

Kak BunHo u3 Tabmuupl 1, yactora BcTpeyaeMOCTH 00pa3lioB, IPUTOAHBIX ISl OPOLICHHUS,
ObLIa T0CTaTOUYHO BBICOKOM — Ha 34,12% OGobIle ueM He TPUTOIHBIX.

1l knaccughuxayus. OlEHKa TPUTOTHOCTH BOIBI IS OPOIIEHUS IO KOI(D(PUIUEHTY
uppuranuu (K) [7]. Ecmu Na'—Cl' <0, o menecooOpa3HO HCIIOIB30BaTh CIEAYIONYIO (GopMyITy
IS oTpenenieHus koddumenta uppurauu:
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K = 288
5CI1~
Eciu Na’'—Cl’'>0 , To mpemnaraercsi pacCUdThIBaTh KOI(P(UIMEHT HpPpPHUralud M0
creayronien popmyie:
K = 288
Na® +4Cl~

CornnacHo npuHATON rpajauuu: eciu K>18 — To BoIa CUMTAETCSI MOAHOCMbIO NPULOOHOU,
ecmn K =6-+18, 10 Boma npueoona, ecnu K =1,2+6, To Boga menee npucoona, ecnu K<12, to

BOJIa He Npu2ooHa.

Ilpumep. Kosdpdunment wuppuranmm Boasl [mmaBHOro Mmb-Kapabaxckoro Kosiekropa
coctasisieT 33,86+2,58 (3,97-87,14), T. €. B CpeIHEM CUUTAETCS MPUTOAHON i opolneHus. Kak u
B TIEPBOM MPUMEpPE, MBI PACCMOTPENU «IPUTOIHBIE» U «HE MPUTOAHBIE» Ciy4dau. Pe3ynbrarTsl
n1abopaTopHBIX MOKa3aresei coorBeTcTBOBaNM Tabmnuie 2.

Tabmuma 2
KAYECTBO BO/ibl 'TTABHOI'O MUJIb-KAPABAXCKOI'O KOJIJIEKTOPA
1O KOBDPUILTUEHTY UPPUT ALIUA
Kauecmeo 600wi Abc. %
[Ipuronna 84 98,8
He mpuroana 1 1,2

JlocTOBEpHOCTD Pa3InYHsI P<0,001

Ipumeuanue. P+ — BepOATHOCTH HYJIEBOH TUIOTE3HI 10 TOUHOMY MeToay Duiepa

Kax BuiHO 13 TaONUIIbI, 4aCTOTA BCTPEYAEMOCTH 00Pa310B, IPUTOIHBIX JIJIsl OPOIICHUs, Obla
JIOCTATOYHO BBICOKOW — Ha 97,6% OoJIbIlIe YeM «HE MPUTOIHBIX).

1l knaccugpurayus. OueHKa KauecTBa OPOCUTEIBLHON BOABI «I10 MPOLEHTHOMY COJEP>KaHUIO
Hatpus» (Na%), xoropoe npemiokeHo A. M. Moxeiiko u T. K. Boporaukom [8]. s oreHku
Ka4eCTBa OPOCHUTEIILHON BOJIBI IO COACPIKAHUIO HATPUS PEKOMEHYETCS MCIIOIB30BaTh CIEAYIONIYIO
bopmyny:

Na-100
Ca* +Mg? +Na*’

ecu Na% < 60%, To Boga cuuraercst noarnocmoio npuzoonoi, ecma Na% = (60 +80)%, to

(Na%) =

BoJa menee npucoona, ecnu Na% >80%, To Bona ne npueoona. Tak, BBICOKOE KOIMYECTBO HATPUs
BBI3bIBACT YBENUYECHHUE KOJIMYECTBA COMBI M 00pa3oBaHHE 3acONieHUs B MouBe. B 3aBUCUMOCTH OT
KOJIMYECTBA HATPUs BOLY MOXKHO OXapaKTEPHU30BATh KaK HOTHOCHbIO NPULOOHOU WA HeNPULOOHOU.

Ilpumep. TlpoueHTHOE cojep’kaHMe€ HaTpUs B Boae maBHOro Mumbs-Kapabaxckoro
KOJUIEKTOpa Obla B cpennem 65,27+1,34 (38,31-84,37), T. e. Boa cuuTaigach MEHee MPUTOJHON IS
opoiieHusi. Mbl TNPUHSIIN Tpajaludl KIacCU(DUKALUU «HONHOCMbIO NPU20OHble» 00paslbl Kak
«Mpu2ooHble», a «MeHee Npu2ooHble» W «He Npu2ooHslie» 00paslbl KaK «He NPUcOOHbLE.
Pesynprarel 1abopaTopHbIX MOKa3areseil nansl B Tabnuie 3.

Kak Bumno u3 Tabmuiel 3, yactora BCTpedaeMoOCTU OOPAa3IOB, NPUCOOHbIX JUIS OPOIICHUS,
Obu1a Ha 34,2% MEHBIIIE YeM He NpucoOHbIX.

1V xnaccuguxayus. Ouenka 1o kodh(GUIHMEHTY MNOTeHIHaTbHOTO moromeHus (SAR)
Hatpus [13], T. €. OlIeHKa KauecTBa MOJUBHOMN BOJIBI, €€ CIIOCOOHOCTH 3aCOJIMTH TIOYBBI — HA OCHOBE
k03 puIHeHTa TOTEHIIMATHHOTO TOTTIONIEHUS HATPHS:
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Tabmnuma 3
KAYECTBO BOJbI I''TTABHOI'O MUJIb-KAPABAXCKOI'O KOJIJIEKTOPA
I1O ITO INIPOLUEHTHOMY COAEPXXAHWIO HATPU S

Kauecmeo 600wi Abc. %
[Tpurogna 28 32,9
He mpuromna 57 67,1
JIOCTOBEPHOCTH pa3InyHs X?=18,4; p<0,001
SAR=___Na

2

ecmn SAR <10, To Bozma cosumaer crabyio cmenenv 3acoieHMs, €Cian SAR =10+18, TO Boja
CO3MIaCT YMEPEeHHYI0 CMeneHb 3aCONCHHS, €ClIU SAR =18+ 26, TO BOJA CO3/IACT 8bICOKYIO CIMENEHb
3acoieHus, eciu SAR > 26 1o Boga cO3IaCT oueHb 8bICOKYIO CMeneHb 3aCOICHHS,

Ipumep. Kospduuuent SAR B Boge miaBHOro Muib-KapabaxcKoro KOJUIEKTOPa COCTAaBIISI
8,51+0,595 (2,01-30,16), uTo 03HAYAET OTCYTCTBHE OMACHOCTH CO3/IaHMs 3acoyieHust B cpenneM. [1o
KJIacCH(pHKAIKE 00pasIbl CO «CIa0BIM» U «YMEPEHHBIMY 3aCOJCHUEM MBI CUHTAIM APUSOOHbIMU, &
00pasibl C «BBICOKAUM» H «OYE€Hb BBICOKHM» 3aCOJNCHHEM — HENnpucoOHbiMU. Pe3ylbTraThl
1a60paToOpHBIX MOKa3aTesel nansl B Tabmuie 4.

Tabnuna 4
KAYECTBO BOJIbl [JIABHOI'O MUJIb-KAPABAXCKOI'O KOJIJIEKTOPA
1O KOOD®PUIIMEHTY SAR
Kauecmeo 600wb1 Abc. %
[Ipuronna 82 96,5
He npurogna 3 3,5
JloCTOBEpHOCTD Pa3INYHsI P<0,001

Ilpumeyanue. Ps — BepOSITHOCTH HyJIEBOI THIOTE3BI 110 TOUHOMY MeToay Dumiepa

Kak BumHO 3 Tabmuiel 4, yacToTa BCTPEUaeMOCTH OOpa3ILOB, NPpuUCOOHbIX ISl OPOIICHUS,
ObUIa I0CTaTOYHO BBICOKOM — Ha 93,0% OoJbllie ueM He npucoOHbIX.
V' knaccughuxkayus. JIas OLEHKM KauecTBa BOABI MO IMPOLEHTHOMY COACPKAHUIO MarHus
(Mg%) npemaraercs cineayrotias popmyna [9]:
Mg*" -100
Ca2+ + Mg 2+

€l Mg%o < 50%0 , TO BOJIa CHUTACTCA npueoOHoﬁ, €Clin Mg% > 50% , TO BOJla CHUTACTCA

Mg% =

He npu2o0HOU, TO €CTh €CJIM KOJIMYEeCTBO MarHus B Boje npesbimaer 50% cymmsl (Ca* +Mg?'), To
OHO OKa3bIBAa€T BPEIHOE BO3JECHCTBUE HA MTOYBY.

Ilpumep. IlpoueHTHoe cojaepkaHWe MarHuss B Bojae m1aBHoro Mumbs-Kapabaxckoro
KOJUIEKTOpa cocTasisiio 62,57+1,24 (26,23—-81,6), To ecTh B CpeTHEM BOJIa CUUTAIIACH HENPUCOOHOU
U1 opolIeHus. Pe3ynbTarel 1a00paTOpHBIX MOKa3aTeNnel pacnpeaesstoTcs, kak B Tabmure 5.

Kak BuaHOo u3 Tabmuisl 5, yacToTa BCTPEUYAEMOCTH O0PA3LOB, HPUCOOHbIX JJIS OPOLICHHUS,
ObLIa I0CTaTOYHO HU3KOM — Ha 76,4% MeHbIe 4eM He npueooHuvix [10].

VI xnaccuguxayus. OleHKa KadecTBa BOJIbl MO TNOTEHIHaIbHON coieHoctu (PD)

paccuMThIBajach Mo cienayrouei Gopmyne:
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& (8)
PD=CI +>2%

eca PD=3+15 MIr-oKB/JI, TO BOjA CUMTAETCS noixocmuio npucoonoiu, ecia PD = (15+20)

MT-3KB/JI, TO BOJIa CYUTAETCS npucoorot, ecinu PD > 20 mMr-skB/i, To BoJia CUUTACTCS He NPpucoOHOl
JUTSL OPOIICHUSI.

Tabmuma 5
KAYECTBO BOJIbI I''TABHOI'O MUJIb-KAPABAXCKOI'O KOJUJIEKTOPA T10 ITPOHEHTHOMY
COJEPXXAHUIO MATHHMA
Kauecmeo 600vl Abc. %
[Ipuroana 10 11,8
He npuroana 75 88,2
JIOCTOBEPHOCTH Pa3InyHs X?=18,4; p<0,001

Ilpumep. TloTeHumanbHas COJEHOCTh BOABI IMaBHOTO Muinb-Kapabaxckoro kosiekropa
cocraBimsiia 11,25+0,88 (3,89-49,14), mosTomy oOHa cuMTaliach B CPEAHEM MPUTOIHON Jis
opouieHus. MBI paccMOTpend «IPHUIOAHBIE» M «HE NPUTOIHBIE» ciaydau. Pesynbrarsl
pacripeniesieHus 1abopaTOpHbIX MOKazaTeneil npuseaeHs! B Tabnuue 6.

Tabmuma 6
KAYECTBO BOJIbI I''TABHOI'O MI/IJH)-KVAPAEAXCKOFO KOJIJIEKTOPA
110 ITOTEHIIMAJIBHOU COJIEHOCTH
Kauecmeo 600w1 Abc. %
[Tpuronna 79 92,9
He npurogna 6 7,1

JIOCTOBEPHOCTD Pa3IMuus X?=121,98; p<0,001

Kak Bunno u3 Tabmuipl 6, yactora BCTpeYaeMOCTH O0pas3lLOB, NPUCOOHbIX JUISL OPOIICHUS,
ObLJ1a JIOCTaTOYHO BBICOKOH — Ha 85,8% OoJibllie 4eM He npucooHbIX.

VII knaccugpuxayus. Enie omqHUM UHAMKATOPOM OMACHOCTH HATPHUEBOTO 3aCOJCHUS SIBIISETCS
kommmuectBo COs u HCOs B opomaemoii mouse. [IpucyrcrBue OukapOoHaTa B TOJMBHOW BOJE
UTPaeT OCHOBHYIO pOJIb B OCAKICHHHM KalblMs W HEOONBIIOrO KOIWYEeCTBa MarHus B (opme
KapOoHaTa. JTO BBHI3bIBACT M3MEHEHUE OTHOLICHHS HaTpus K OOIlIeMy KOJIMYeCTBY KAaTHOHOB B
MTOJIMBHOM BOJI€ W, KaK CJEICTBHUE, CO3AET OMACHOCTh HATpHs. B CBs3U ¢ 3TUM COBETCKHE yUEHBIE
BBIIETIWIIN TPYITY CJIa0OIIEI0UHbIX OpOCUTENbHBIX Bo [11, 13—15]:

NaHCO, = (CO.” + HCO;) - (Ca*" + Mg*") 9)
ecmu B Bome: NaHCO, <125 wmr-ske/n, TO BOma CYHUTACTCS HOIHOCMbIO NPUSOOHOIL,

NaHCO, = (1,25+2,5) mr-oks/n, To Boma cuutaercs npuzoonou, NaHCO, > 2,5 mr-sks/n, To Boaa

CUUTAETCS He NpucoOHOL ISl OPOLLICHHUSL.

[Ipu ouenke neicTBUS KapOoOHATa HATPHUS CIEAyeT YYUTHIBATh M TUII MOYBHL. To ecTh, ecnu
BOJIa COJIEP>KUT OJUHAKOBOE KOJMYECTBO KapOoHaTa HaTpHsl, TO ciy4ail pH>7 omaceH ams mOYBHL, a
ciyuait pH<7 cnyxut ynmyumennto noussl. lllenounocts, paBuas 10 mr/im comsl, onpenensemMas mo
(dbeHondTanenny, mpeacTaBIsIeT COO0N BEpXHUHN TIPEIe COACPKaHUsI COBI B TIOJIMBHOM BOJIE.

Ilpumep. Octarok kapOoHaTa HaTpus B Boie lmaBHoro Mumb-KapaGaxckoro KoiiekTopa
coctraBun —6,496+0,37 (—18,8 — —3,12) u no knaccuduranyy YUIKOKCA CYUTAIICS MPUTOTHBIM IS
oporieHusi. MBI pacCMOTpeNH npucooHvie (NOHOCMbIO NPUcOOHble + NPUcOOHble) U He NPU20OHble
ClIy4au.

Pesynbrarsl 1abopaTopHBIX MoKa3aTesnei okazanuch npurogusiMu Ha 100% (Tabnuuna 7).

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 112



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

Tabauma 7
KAYECTBO BO/IbI I''TTABHOI'O MUJIb-KAPABAXCKOI'O KOJIJIEKTOPA
1O OCTATKY KAPEOHATA HATPUSI

Kauecmeo 600v1 Abc. %
[Ipurogna 85 100,0
He npurogna 0 —
JIOCTOBEPHOCTD pa3IHIHs P<0,001

VIII xnaccudukarmus. [Io COOTHOIIEHHIO KAaTHOHOB COJM PEKOMEH]IYETCS HCIIOIbh30BaTh

+ 2+ 2+
COOTHOIIICHUE JIJIs1 OLICHKU KadecTBa Bojabl [12]. Eciu Na™ /(Ca™ +Mg™) <1

Na* /(Ca** + Mg?*") = (1+4)

, TO BOJa CYMTAETCSA
IIOJIHOCTBIO  IIPUTOJHOM,

Na’/(Ca™ +Mg*") > 4, TO BOJIa CUUTACTCS He Npu20OHOU ISl OPOLLICHUSI.

IIpumep. CooTHOIIEHUE KAaTHOHOB COJIM B Boje miaBHoro Muub-Kapabaxckoro komiekropa
cocraBuio 2,24+0,12 (0,62-5,4) m Boxa cuMTaeTcsl NPUTOJHOW JuId opolleHus. Pe3ymbrarsl
nmabopaTopHBIX TIOKa3aresel npuBeaeHsl B Tadmuie 8.

TO BOAAQ CYHUTACTCA  HMPUSOOHOLL,

Tabnuma 8
KAYECTBO BO/JIbl TTTABHOT'O MUJIb-KAPABAXCKOI'O KOJIJIEKTOPA
110 COOTHOIIEHNIO KATMOHOB COJIN
Kauecmeo 600w1 Abc. %
[Mpuroana 79 92,9
He npuronna 6 7,1

JlocTOoBepHOCTH paznuuus X?=121,98; p<0,001

Tak, mo 6 u3 § Hanbosee pacpOCTPaHEHHBIX U TOCTOBEPHBIX KPUTEPUEB OIIEHKH Ka4eCTBa
BOJIbl, Boa M1aBHOT0 Muub-Kapabaxckoro KojuleKTopa — npueooHa Uil OpOLIEHMSI, U TOJIBKO IO
2 kputepusm (conepxanue Harpus (III kmacc), conepxanue marnus (xiacc V)) — uenpueoona
(Pucynox 1).

98,8 100,0
9.5 92,9 92,9

71
0,0

Ixnaccudurauns 1l knaccudpuxauns 11 kraccuduxauus IV kiaccndukanus  V kiaceudukanus VI wiaccudukanms Vi Vil

Kiaccupukanus — KIacCH(pUKALUs
M [Ipurogna B He npuroana

Pucynok 1. Pe3ynbraThl OIIGHKHM YPOBHS MNPUTOAHOCTH Boj IyaBHoro Munb-Kapabaxckoro
KOJUIEKTOpA AJI OPOLIEHUS 1O 8 KPUTEPUSIM
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OIHOBpPEMEHHO, Ha OCHOBE AMITUPUYCCKUX JTAHHBIX MCCIEIOBAIACh KOPPESIHUOHHAS CBS3b
MEXKy IOKa3aTeNsIMH TI0 BCEM BOCBMH KpHUTepusM. PaccumTtanHble KO3()(OHUIMEHTH KOPPENSIUN
ITupcona npeacrasiensl B Tabmuie 9.

Tabauma 9
KOBOOUIMEHTHEI KOPPEJISILIMN ITMPCOHA
I[TP1 OIIEHKE KAYECTBA BO/Ibl 'JTABHOI'O MNJIb-KAPABAXCKOI'O KOJIJIEKTOPA

Hoxkazamenu K Na % SAR Mg % PD NaHCO; Na/(Ca+Mg)

M -0,571" 0,554 0,752 0,036 0,697 -0,706™ 0,598™
K -0,929" -0,792" -0,234" -0,695" 0,600 -0,822™
Na % 0,842™ 0,247" 0,664 -0,456™ 0,939™
SAR 0,169 0,866 -0,737" 0,923™
Mg % 0,040 —0,029 0,202

PD -0,778" 0,729
NaHCO3 -0,462"

Ipumeyanue. JlocTOBEepHOCTh KOppemsnuoHHOW cBs3m: * — p<0,05; ** — p<0,01. 3mec: M —

MUHEpaIbHOCTh BOAbl, K — koaddumment uppurammn, Na% — mnpoueHTHOEe copepkanne Hatpus, SAR —
koad¢uiment SAR, Mg% — mporieHTHOE conepkaHue MarHus, PD — moTeHIManbHas COJICHOCTh BOJIBI,
NaHCO; — ocrarok kapbonara nHarpus, Na/(Ca+Mg) — cooTHOIIIEHHE KATHOHOB COJIH

Kak BumHo w3 Tabmuiel 9, CymiecTBYeT CTATHCTHYSCKH 3HAYMMas TOJOKHUTEIbHAS WU
OTpUIaTeIbHAS KOPPEIIIMOHHAS 3aBHCHMOCTh MEXAYy 2 IapamMeTpaMd KadecTBa BOabl: M
(crenenpto MuHepanmuzanuu) W K (kodpduimeHToM OpomeHHs) W BCEMH OCTAIbHBIMH
nokazatensmMu. Kpome Toro, ycraHoBieHa mojoxutenbHas koppemsuus (PucyHok 2) mexnmy
MIPOLIEHTHBIM cojiep>kaHueM HaTtpus u Maraus (r=0,247; p<0,05). [TosTomy nocrarouHo H0OUTHCS
MPOLIEHTHOTO CHWXCHUS CONICP)KAHUS HATpHUS WM MarHus, 4YTOOBl TOJHOCTBIO OOECIEUUTH
MIPUTOHOCTD BOJBI IMIaBHOTO Muib-Kapabaxckoro KoyieKTopa Jjisi HCIOJIb30BAHUS JJISI OPOLICHUSI.

——Na, % —— Mg, %

Pucynok 2. MnmrocTpanusi KOppENALUOHHOM 3aBHCHMOCTH MEXIY HPOLEHTHBIM COJEpKaHUEM
HaTpUA U MarHus B BoJE ri1aBHOTO Mmts-Kapabaxckoro xKoyiekropa

YCTaHOBIIEHO, YTO MEXAY OOJIBIIMHCTBOM TIOKa3aTelleil CyIIECTBYIOT JTOCTATOYHO BBICOKHE
KOppEeNsIMOHHBIE CBsI3U. Hampumep, cBsi3b MEXIy MHHEPAIbHOCTHIO BOIbI (M), MOTEHIIMATBHON
coneHocthio (r=0,697; p<0,01) u cooTHomEeHneM KaTrOHOB coneil (r=0,598; p<0,01) mpencrasiena
Ha Pucynke 3.
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—=— MwuHepanbHOCTL BOAblI, /1 —=— Na/\0,5(Ca+Mg) ——PD, mr-aks/n

Pucynoxk 3. MWmmiocTpanuss MOJOKUTENBHOM KOPPESALUH MEXKAY MHUHEpaJbHOCTHIO  BOJPI,
MMOTEHIIMANBHON MUHEpaju3aieid M COOTHOIIEHHEM KaTHOHOB coneil rimaBHoro Mub-Kapabaxckoro
KOJIJIEKTOpa

Buisoowt

1. Mexxny OONBIIMHCTBOM IOKa3areiae BoAasl ImaBHOro Musb-Kapabaxckoro kosiekropa
CYIIECTBYET JIOCTATOYHO BBICOKAsI KOPPEIALMOHHAS 3aBUCUMOCTh. DTOT (DaKTOp TOBOPUT O TOM, UTO
HET HEOOXOIMMOCTH MPOBEPATH KAXKIBINA U3 8 KPUTEPUEB.

2. OueHUB Ka4ecTBO BOJbI KOJUIEKTOpA MO 2 KpHUTEepusM (cTeneHb MuHepaidbHOocTH (M) M
ko3 unment uppurauuu (K)) MoXHO cenarh npeanonoKeHne o APYTruxX MmoKa3aTelsx.

3. Hammune moNOXHUTENbHON KOPPENSIUOHHONW CBS3M MEXAY HPOIEHTHBIM COJCpKaHUEM
HaTpUsT W MarHusi B BOJAE CBUJICTEIBCTBYET O TOM, YTO JOCTaTOYHO JOOWUTHCS CHIIKCHUS
MPOLIEHTHOTO COJIEPKaHMsI OJJHOTO U3 ATHUX IOKa3aTesiel i TOro, 4ToObl MOJIHOCTBIO 00€CHeYUTh
MIPUTOTHOCTD BOJIBI IMIaBHOTO Muiib-Kapabaxckoro kosuiekTopa A UCIIOIb30BaHUS B OPOILICHUH.
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JTAATHOCTHKA ITOYB IOTO-3ATIAJTHOM YACTH AIIIIEPOHCKOI'O
ITOJTYOCTPOBA HA OCHOBE ADPOKOCMMYECKHUX MATEPHUAJIOB

©Iynuesa E. H., xano. 6uon. nayx, Mncmumym nougosedenus u azpoxumuu npu Munucmepcmee
Hayku u obpazosanus Asepbatiodcanckou Pecnyonuxu,
2. baxy, Azepbaiioscan, yeganequliyeval 5@gmail.com

DIAGNOSTICS OF SOILS IN THE SOUTH-WESTERN PART
OF ABSHERON PENINSULA ON THE BASIS OF AEROSPACE MATERIALS

OGuliyeva Ye., Ph.D., Institute of Soil Science and Agrochemistry Ministry of Science
and Education of the Republic of Azerbaijan, Baku, Azerbaijan, yeganequliyeval5@gmail.com

Annomayusn. Wcnons3dys 'MC mporpammy, ObUTM TMOCTPOCHBI KapTa SKCIO3HIMH, KapTa
YKJIOHAa MECTHOCTH W KapTa BBICOTHOCTH IOT0-3alaJHONM YacTh ATIIEPOHCKOTO IMOIyOCTpPOBA.
Hailinenbl moxa3aTenu HKCHO3MIIMH, IMOKA3aTeNM YKIOHA MECTHOCTH, IOKa3aTeld BBICOTHOCTHU
uccneayemoit tepputopun. Mcnons3ys marepuanst 2020-2022 rr. Obuia MOCTpoeHA MOYBEHHAS
KapTa Oro-BOCTOYHOM YacTH ATIIEPOHCKOIO MOJIYOCTpOBa M ObUIM OOHApy>KEHBbI ISITh HOBBIX
MTOYBEHHBIX KOHTYPOB.

Abstract. Using GIS program, a map of the exposition, terrain slope and altitude of the south-
western part in the Absheron peninsula was compiled. The indicators of the exposition, terrain
slope and altitude of the research territory were found. Using the materials of 2020-2021, the soil
map of the south-western part in the Absheron peninsula was compiled and five new soil contours
were discovered.

Kntouegvie cosa: MoOUBEHHAS KapTa, YKIOH, SKCIIO3HIIUS, TUITHI ITOYB.
Keywords: soil map, slope, exposition, soil types.

Ha AnmepoHckoM MONyOCTpOBE pacHpOCTPAaHEHBI XapaKTepHbIE A CyOTPOIMUKOB THIIBI
MoYB: cepo-Oyphie, CEepo3eMHble MPUMHUTHUBHBIE, CEPO3EMHO-TYTOBBIE, COJOHIIBI, COJIOHYAKH.
[Tporpeccupyroiiee aHTPOIIOTCHHOE BO3JICHCTBHE HA OKPYKAMOIIYIO CPeAy MPHUBOAWUT K yTpare u
OCJIA0JICHUIO TTOYBEHHBIM TIOKPOBOM PErMOHA CBOMX E€CTCCTBEHHBIX JKOJOTHUYSCKHX (DYyHKIWH, a
TaK)Ke CYIIECTBEHHBIM YXYAIICHUSM MEIUKO-CAHUTAPHBIX MOKa3aTeNel cpelibl 00UTaHus YyeloBeKa
Y KUBBIX OpPTaHU3MOB. B CBSI3M C 3TUM HM3y4Y€HHE aHTPOIIOTEHHOTO BIMSHUS Ha MOYBBI — peabHas
HE0OXOJMMOCTh COBPEMEHHOCTH, TTOCKOJIBKY MHOTHE OCBOCHHBIC 3E€MIIH, TJIC PE3ePBBI IEITUHHBIX
3eMeJIb MOYTH TOJTHOCTHIO UCUEPITaHbI, MMOTEPSUTH CBOE €CTECTBEHHOE IIOAOPOANE U HYXKIAIOTCS B
CEPhE3HBIX MEPONPUATHSX TI0 €r0 BOCIPOHM3BOACTBY. [l TOYBEHHOTO TOKpOBa ATIIepoHa
XapaKTEpPHO paclpoCTpaHEeHHE 3aCOJICHHBIX MouB. Hambonee pacmpocTpaHeHbl ciado 3acoieHHbIC
nouBsl (0,25-0,50% B cioe 0-100 cm). OTHOCHUTEIBHO LIMPOKO PACTIPOCTPAHEHBI IMOUYBBI CO
cpenaumu rpagamusmu 3aconerus (0,5-1,0%).

3aKOHOMEPHOCTD 3aCOJICHHSI CBSI3aHA C BBICOTOM MECTHOCTH. UeM BBIIIE PACIIOIOKEH palioH
HaJ ypOBHEM MOps, TEM OH OoJjiee BBIIIEIOUEH U MEHee 3acojieH. BricoTa Haa ypoBHEM MOpS
OTpa)kaeTcs He TOJHKO HA KOJIMYECTBE COJIeH, HO M Ha KAYECTBEHHOM HX cocTaBe. B mpearopHsix
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palioHaxX XOpOIIIO BEIPAXKEH, TIIABHBIM 00pa3oM, cyiab(arHbIi THI 3acosieHus [3].

ATNIIEpOHCKUI MOJIyOCTPOB, Kak HamOoiee TUIWYHBIM OOBEKT CHIBHOIO aHTPOIOI€HHOIO
BO3/ICUCTBHUSL 10 CBOMM TIeOoTrpapuuecKuM, SKOHOMHYECKHM U COLHUAIBHBIM XapaKTEPUCTHKAM
SBJIIETCSL BECbMa BaYKHBIM IIPEIMETOM M3YUYEHUS pU oMoIy Takoro noaxoaa (Pucynok 1) [1].

Datum: WS 1984
Units: Mety

I'pannma
© ’ Osepa

/ e 'S Baxapnuk
W B Cecep (113 1a)

o $ 9 © [T K cesepo-ocToky (143 ra)
[N C &I\ Q) [: Boctok (182 ra)

- 10ro-BOCTOK (224 ra)
[ tor (192ra)

I 1oro-sanan (114 ra)
B 3:rec (11312)
‘mauira6 1 : 100 000] I ceeepo-3anan (121 ra)

Pucynox 1. Kapra skcrno3unuu 10ro-3amnagHoi 4acTH AMIIIEPOHCKOTO MOIYOCTPOBa

OnHuM U3 HEOOXOAMMBIX YCIOBMM JOCTOBEPHOIO IPOTHO3UPOBAHUS W3MEHEHUH B
IIOYBCHHOM HOKpOBe 3EMJIN  SIBJISICTCS XOpOIHO OpFaHHSOBaHHBIﬁ HO‘-IBGHHBIﬁ MOHI/ITOpI/IHF Ha
100aNbHOM, PETHMOHAIBHOM M JIOKAJbHOM YpPOBHSX. B IensxX onTuMu3aluy CTENEHW BIUSHUS
YeloBeKa Ha MOYBY HEOOXOMUMO pa3paboTaTh CHCTEMY MapaMeTpPOB €CTECTBEHHOW YCTONYMBOCTHU
MOYB K AaHTPONOTCHHBIM BO3JIECUCTBUSM. PacmmpeHue >KWIbIX IUIOMAed Ha AMNIIEPOHCKOM
MOJIyOCTPOBE CTAJI0 TMPUYMHOW COKpAIIeHHs] 3eMeNbHBIX Iutomaneii. C apyroil CTOpOHBI, Ha
ATIIEPOHCKOM TOIXYOCTPOBE €CcTh 3emiu (21,3 Thic ra), HyKIaroumecs: B pekyapruBanuu. M3 Hux
19,4 TBIC Ta IPUXOAUTCS HA 3aTrPs3HEHHbIC HEPTHIO U HEPTIHBIMU MPOAYKTaMu, 1,0 ThIC Ta 3aHATHI
o/l CTpouTeNbCTBO, 0,8 THIC Ta MPUXOAWTCS HAa OCTAJIBbHBIC TUIOmMAau. KiumaTudeckue yclioBUS
TEPPUTOPUU XAPAKTEPUIYIOTCS CyOTPOMMYECKUM JKAPKUM CYXUM JIETOM, TETUION BIAKHOW 3UMOM.
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OCHOBHBIMU THUIIAMU JIAaHTIIA(TOB 3TOM TEPPUTOPUU SBISAIOTCA CHIIBHO- U CpeJHEepacueHECHHbIE
MPEIrOpHbIE U CPEIHETOPHbIE TOTYITYCTHIHU, IEPEXOASIINE B MOCIETIECHbIE CTEMHbIE, CYXOCTEIHbIE
1 JIyTOBO-CTEITHBIC JaHmadTsI [2].

Cepo-Oypble MOYBBI MPECTABICHBI NMPUMUTHUBHBIMUA M HEIMOJHO Pa3BUTHIMHU IOATUIIAMHU B
KOMIIJIEKCE C COJIOHYAaKaMH, KOTOpble B COBOKYMHOCTH 3aHuMaioT 146544 ra (68,8%). Ilecku
coctaBisitoT 14275 ra (6,7%). OcTalibHYI0 YacTh TEPPUTOPUHU TMOIYOCTPOBA 3aHUMAIOT MPOUYUE
3emin — 52181 ra (24,5%).

OOBEKTOM HCCIIEeIOBAHUH SBISICTCS FOr0-3anaiHast 4acTh ATIIIEPOHCKOTO ToiyocTposa. FOro-
3amagHbplii  AMIIEPOH TMPEACTAaBICH HU3BKOTOPbEM M XapakTepusyeTcsi Hambosee ApEeBHUM
JOCTaTOYHO TMPUIIOMHATHIM U KpallHe pacujeHeHHBbIM peibedoM. bbuin coOpaHbl CBeIeHHUS O
reorpauueckoM IMOJIOKEeHUH, penbede, ruaporpaduu, €CTECTBEHHOM PAaCTHTEIHHOM IMOKpPOBE, a
camoe IIaBHOE — ObUIa M3ydeHa CTPYKTypa MOYBEHHOTO MOKPOBA 3aIaHOM YacTH ATMIIEPOHCKOTO
nonyoctpoBa. [lpu uccrnenoBanuu ObUT UCHOJB30BAH APXUBHBIN, KapTorpapuueckuil (poHIOBbBIN
Marepuan MHctutyTa mouBoBeneHus u arpoxumun HAH AszepOaiimkaHa, M3ydeH pacTUTEIbHBIN
IOKpPOB. bbuIM  NpoBeneHbl  ClEAyIOUIME  aHAlIM3bl IIOYB: TUIPOCKONMYECKAs  BIIara;
IpaHyJIOMETPHYECKHI; TYMYC, BAJIOBOH a30T, BaJOBOH (Gocdop. MOTIOMEHHBIH KaIbIIMi U MarHHi,
CO, pH (BomHblii), a TaKk)Ke MOJHBINA M COKPAILIEHHBIM aHAIU3 BOAHOW BBITSXKKU. JTH MOKa3aTelu
OyIyT HCIIOJIb30BaThCS B MOCIEAYIONIEM NMPU OOHUTUPOBKE MOYB, TO €CTh MPU CPABHUTEIBHOMN
OLIEHKE X Ka4ecTBa.

Bo Bpems uccinenoBaHuil, MCIONB3Yys KamMepajbHble (B TOM 4YHCIE M a3POKOCMHYECKHE
MaTepuaibl) U MOJEeBbIE METOMBI HCCIEI0BaHuUs Oblla U3y4eHa COBPEMEHHAs CUTYallus MOYB Oro-
3armagHold 4acTh ATIIEPOHCKOTO IMOJyOCTPOBA, W MPU TOMOIIU MOJYYEHHBIX PE3yIbTaTOB OBLI
MPOBECH aHAIW3 TeppuTopuu. Bo Bpemsi KaMepajdbHBIX  HCCIEAOBAHHMM, HCIONB3YS
a’pokocmuyeckue porocaumMku u GIS mporpammy, Mbl TOTYyYUIIA HHXKECIICAYIOIINE PE3YJIbTAThI:
N3ydensl penbedHbie (akTOpbl (IKCMO3UINS, YKIOH MECTHOCTH), OKa3bIBAIOIIME BJIMSHHE Ha
dbopMupoBaHrUEe MOYBEHHOTO MOKPOBAa M OBUIM HaWJEHBI IUIOMIANU pelibe(HO-TIPOCTPAHCTBEHHBIX
aneMeHToB. Mcnonb3ys aspoOTOCHUMKH ObUIM YTOYHEHBI IUIOIIAMA TEPPUTOPUM, 3aHMMAEMBbIC
o0beKTaMM TeXHOreHHOro xapaktepa. Mcnombs3zys GIS mnporpamMmy OBLIM MOCTPOEHBI KapTa
AKCIO3UIINH U KapTa YKJIOHA MECTHOCTH U OB HaWJEHBI TJIOMIAAN PelbeHO-TTPOCTPAHCTBEHHBIX
AJIEMEHTOB ITOYB IOT0-3aMaJHON 4acT ANIIEPOHCKOTO MOJIyocTpoBa [4].

Cesepubiii ckioH 3aauMaet 113 ra u ato gemaer 9,04%, ceBepo-BOCTOUHBIN CKIIOH 143 ra —
11,90%, BocTouHEbIN ckioH 182 ra — 15,11%, roro-soctounsblii ckiaoH 224 ra — 18,63%, 0KHBIH
ckinoH 192 ra — 15,94%, roro-3amagnbiii ckiaoH 114 ra — 9,43%, 3amagsbiii ckiaoH 113 ra —
9,40%, cesepo-3anannbiii 121 ra — 10,60%. Mccnenyemass TeppuTOpHsl B OCHOBHOM COCTOHUT M3
paBHUH (MPUMOPCKasi 30HA) U (PparMEHTUPOBAHHBIX B PA3HOM CTEMEHU BBICOKUX M CPEIHUX XOIMOB
(HU3KOTOPhE). DKCTHO3UIMS JIyUIlle BHJIHA Ha XOJIMUCTOM 4YacTW M Ha HU3Korophe. Kak BHIHO U3
Tabnuupl 1 sneMeHThl AKCHO3UIMH (CKJIOHBI) TakXe yKa3aHbl W Ha KapTe JKCIO3HUIMHU FOTO-
3amagHod YacTH AMIIEPOHCKOTO TMONYyOoCTpOBa. YKJIOH peibeda wurpaet OONbLIYyIO pOJib B
mporeccax mouBooOpazoBaHuss M dpo3uu. Mcmonb3ys GIS mporpammy Obuia mocTpoeHa Kapra
YKJIOHa MECTHOCTH IOTO-3amaJHON 4yacTu AmmiepoHckoro moiyoctpoBa (Pucynok 2). Ha ocHoBe
naHHblX  GIS mporpaMmbel Ha HCCIENyeMOW TEPPUTOPUU TOKA3aTed YKJIOHA MECTHOCTH
m3Mensrores: 0-3,7° — 462 ra; 3,8-7,4° — 460 ra; 7,5-13° — 200 ra; 14-23° — 66 ra; 24-43° —
27 ra.

[Ipu dbopmupoBaHUM TOYBEHHOTO IMOKPOBA W Pa3MENICHUH MPOCTPAHCTBEHHBIX OOBEKTOB,
KpOME 3KCIO3MIIMU U YKJIOHA MECTHOCTH, BHICOTA MECTHOCTH TOXE UI'PaeT OONbLIYIO POib. YTOOBI
ONPENEIUTh BBICOTHOCTh IOr0-3alaJIHOM 4YacTH AMIIEPOHCKOTO MOIYyOCTPOBA, Mbl HCIHOJIb30BAIN
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DEM «kapty (Pucynoxk 3).

Kak BunHo u3 Tabnuipe! 2 Ha 00bEKTEe UCCIEIOBAHUS 3JIEMEHTHI BRICOTHOCTH PaCIpe/IeleHbI
cienyromuM oopazom: —40-0,7 — 1024 ra (84,14%), 0,7-43 — 119 ra (9,77%), 44-110 — 29 ra
(2,38%), 120200 — 34 ra (2,79%), 210-330 — 11 ra (0,90%).

Ha wuccnenyemoil Tepputopuu mpu KCIOJIB30BAaHUU adpPOKOCMHUECKHX (oTocHUMKOB u GIS
MIPOrpaMMBbl aHAJIU3 3JIEMEHTOB pelibeda MOMOTr HaM Ha CJIEIYIOIIEeM dTane (1oyeBble-KaMepabHbIe
MMOYBEHHBIE UCCIIEOBAHUS) IOCTPOUTH MapUIPYT UCCIIEIOBAHUMN.

Tabmura 1
SKCIIO3ULUS IOT'0O-3ATTAJHOM YACTH AIILLIEPOHCKOT'O ITOJIYOCTPOBA
Haszeanue cxnona Inowaow

2a %
CeBepHBIii CKIOH 113 9,04
CeBep0-BOCTOYHBIN CKIIOH 143 11,90
BocTo4HBIH CKIOH 182 15,11
TOxHBIN CKIIOH 224 18,63
IOro-3anagHblii CKIIOH 192 15,94
IO>xHBIN CKIIOH 114 9,43
3anagHbli CKIOH 113 9,40
CeBepo-3anagHblii CKIOH 121 10,60
Hroro 1202 100

[mamwrra6 1 : 100 000 |

Mennauniauk

B 0-37 ver
T 3.8-7,4 tsora)

| 7,5-13 Q0

P 14-23 @6ra)
- 24 -43 (27rta)

Pucynok 2. Kapra yxj0Ha MECTHOCTH FOr0-3amajHoil 4acTu ANIIEPOHCKOTO MOJIyOCTPOBa
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. Tabmuna 2
TIOKA3ATEJIM BBICOTHOCTH HOTI'O-3AITAJTHOU YACTU AIIIITEPOHCKOI'O ITOJIYVOCTPOBA
Bwicoma, m 2a %
—40-0,7 1024 84,14
0,7-43 9,77
44-110 2,38
120-200 2,79
210-330 0,90
Hroro: 100

Datum: WGS 1984
V) . IV L

ropusouLr (mMerp)

:I I'pannua

Osepa

Beicora

[ -40--0,71(1024 va)
B ©7-43 (119 ra)
Bl 44-110 (291a)
B 120-200 (34ra)
[ 210-330 (11 1a)

Pucynok 3. Kapta BEICOTHOCTH I0r0-3amajiHoi 4acTu ANIIEpOHCKOT0 OJTyOCTpOBa

Tabimna 3
d)I/I3I/IKO—UXI/IMI/I‘-IECKI/IE TTIOKA3ATEJIU [TOYB
IOI'O-3AITAJHON HACTU AITIIEPOHCKOI'O ITIOJIYOCTPOBA

No  Inybuna, Ilnomnoui [ymyc, Aszom, @Docpop THozenowennvie CIIO  ¢usuueckas pH
cm ocmamox % % OCHOBAHUSL enuna, % <
Ca Mg Na 0,01 vm

1. Cep0—6prIe MOIIHBIC TSAKCJIOCYTTIMHUCTBIC c1a003aCOJICHHEIC CJ'Ia6OCOJ'IOHI_IeBaTBIe

0-22 0,305 1,40 0,13 0,19 8,73 2,97 097 12,67 40,80 8,5

2261 0,212 090 0,09 0,17 905 354 115 13,74 43,91 8,7

61-77 0,111 0,72 0,07 0,16 39,90 8,8

77-100 0,298 0,48 0,06 0,15 39,71 8,6

2. Cepo-Oypble MOIIHBIE TSKEIOCYTJIMHUCTBIE ¢1a003acoIeHHbIE C/1a00CYTIIMHUCTHIC

0-22 0,200 1,17 0,11 0,18 8,84 577 1,08 15,69 44,32 8,6

22-51 0,809 0,86 0,09 0,16 18,92 7,24 113 27,29 38,79 8,9

51-69 0,443 0,59 0,08 0,15 43,66 9,0

69-107 0,112 0,35 0,06 0,13 45,30 8,5
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Ne  I'nyouna, Ilomuoiti Iymyc, Azom, Docgpop Toenowennvie CIIO  ¢usuueckan pH

oM 0CMamox % % OCHOBAHUS

enuna, % <

3. Cepo-0Oypble MAJIOMOIIHBIE TSHKEIOCYTIIMHUCTBIE ClIa003acoIeHHbIE C1a00COIOHIIEBAThIC

0-15 0,142 1,48 0,13 0,19 9,11 499 110 15,20 45,11 8,4
15-32 0,421 1,08 0,11 0,17 10,88 7,91 1,18 19,97 47,61 8,6
32-55 0,605 0,60 0,08 0,15 44,77 8,5
4. Cepo-0Oypbie MOIIHBIE CPEIHECYTIIMHUCTBIC CIIA00COIOHIIEBATHIC
0-15 0,891 1,75 0,14 0,26 2555 935 1,75 36,65 40,35 8,5
15-49 0,995 0,75 0,12 0,18 2234 878 169 3281 38,11 8,7
49-67 0,300 0,50 0,09 0,15 34,10 8,6
67-90 0,475 0,41 0,08 0,12 36,13 8,5
90-108 0,701 — — — 31,43 8,8
5. Cepo3eMHBIE CPETHEMONIHBIC JIETKOCYTIIMHUCThIE CIa00COIOHIIEBATHIC
0-22 0,221 1,50 0,13 0,24 11,61 361 1,15 16,37 30,32 8,6
2-45 0,224 1,17 0,12 0,22 1529 921 134 2584 25,82 8,8
45-69 0,272 0,88 0,11 0,16 22,77 8,4
69-82 0,299 0,61 0,09 0,11 18,31 8,3
6. Cepo-0Oypbie MOIIHBIE TSXKEIOCYTIIMHUCTBIE CPEIHE3aCOJICHHBIC CPETHECOIOHIICBATHIC
0-23 1,203 1,42 0,12 0,20 10,76 352 1,18 15,46 48,43 8,5
23-42 1,114 1,10 0,11 0,18 1497 9,05 1,21 25,23 44,42 8,9
42-66 1,143 0,80 0,10 0,17 49,65 9,1
66-102 1,200 0,67 0,08 0,15 50,18 9,0
7. Cepo-0Oypble MOIIHBIE CPEIHECYTIIMHUCTBIC CJIa003aCOJICHHBIC CPETHECOIOHIICBATHIC
0-20 1,134 1,05 0,11 0,15 17,47 6,79 1,12 25,38 40,67 8,1
20-55 0,155 0,72 0,09 0,12 584 295 1,19 991 32,51 8,5
55-104 0,181 0,55 0,07 0,10 35,78 8,4
8. Cepo-Oypbie MOIIHBIC CPEIHECYTIIMHUCTHIC CPEIHE3aCOICHHBIC CPEIHECYTIIHHUCTHIC 7
0-8 2,182 1,20 0,11 0,16 16,49 599 1,61 24,09 33,31 8,5
8-34 1,500 0,89 0,09 0,15 766 2,72 139 11,77 35,77 8,7
34-59 0,350 0,62 0,08 0,14 39,17 8,8
59-92 0,270 0,48 0,07 0,13 37,52 8,4
92-110 0,200 — — 0,11 28,05 8,8
9. Cepo-0ypblie MOIIHBIE TSHKEITOCYTTTHHUACTBIE C1a003aCOJICHHBIC CIAa00COIOHIIEBATHIC
0-24 0,198 1,49 0,14 0,21 945 291 121 1387 45,45 8,2
24-33 0,392 1,17 0,11 0,18 11,81 3,87 158 17,56 36,87 8,5
33-60 0,199 0,90 0,09 0,15 44,22 8,6
60-85 0,200 0,59 0,07 0,13 41,61 8,4
85-105 0,185 — — 0,11 40,11 8,7
10. Cepo-0Oypbie MOIIIHBIC JIETKOCYTJIMHUCTBIE ¢1a003aCcoICHHbBIE CJ1a00COIOHIIEBATHIC
0-15 0,151 1,25 0,11 0,19 398 207 109 7,14 30,45 8,6
15-49 0,164 0,81 0,09 0,17 514 287 1,14 9,15 24,74 8,8
49-61 0,665 0,60 0,08 0,15 22,56 8,7
61-106 0,150 0,45 0,07 0,12 19,02 9,1
11. Cepo3eMHBIE CpeTHEMOIIIHEIE JIETKOCYTIIMHUCTBIE CIA00COIOHIIEBATHIC
0-17 0,453 1,71 0,14 0,24 355 215 1,17 6,87 31,562 8,5
17-29 1,338 1,21 0,12 0,20 1521 892 125 24,13 26,54 8,4
29-40 0,806 0,82 0,10 0,17 21,61 9,0
40-55 0,443 0,69 0,08 0,15 17,13 8,7
© o B  ribus -
BY un auyensuu CC: Attribution 4.0 International (CC BY 4.0) 123



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice
https://www.bulletennauki.ru

https://doi.org/10.33619/2414-2948/92

T. 9. Ne7. 2023

Ne  I'nyouna, Ilomuoiti Iymyc, Azom, Docgpop Toznowennvie CIIO  ¢usuueckan pH
cm 0CMamox % % OCHOBAHUSA enuna, % <
12. Cepo3eMHbIe CPEAHEMOIIHBIC JIETKOCYTIIMHUCTBIE C1a003acoICHHBIC C1a00COIOHIICBATHIC
0-15 0,655 1,55 0,16 0,28 477 305 1,21 9,03 29,17 8,2
15-31 0,979 1,14 0,14 0,23 18,15 10,01 1,32 29,48 24,29 8,4
31-56 0,771 0,78 0,10 0,18 22,39 8,7
56-78 0,397 0,56 0,08 0,12 18,11 8,5
13. Cepo3zeMHbIe CpEeHEMOITHBIEC JTETKOCYTITHHUCTHIC ClIa003aCOIeHHBIE
0-16 0,504 1,65 0,15 0,23 11,87 462 1,46 17,95 20,29 8,9
16-35 1,227 1,04 0,13 0,17 1793 8,11 150 2754 30,17 8,7
3568 1,281 0,75 0,11 0,15 21,34 8,5
68-81 0,401 0,55 0,09 0,12 19,28 8,8
14. Cepo-0ypsie MOITHBIE CPETHECYTIMHHACTBIE CPEIHE3aCOICHHbIE C1a00COIOHIIEBATHIE
0-5 5,724 1,39 0,13 0,20 23,72 1193 1,98 37,63 30,61 8,3
5-15 0,289 1,04 0,10 0,18 854 389 154 13,97 33,73 8,7
15-40 1,115 0,82 0,08 0,16 36,50 8,9
40-79 0,420 0,59 0,06 0,14 41,17 8,8
79-110 0,225 0,48 0,05 0,11 29,12 9,0
15. Cepo-0yphie CpeHECYTIMHHUCThIC C1a003aCOICHHBIC CPEIHECOIOHIIEBATHIE
0-13 0,440 1,33 0,12 0,18 855 572 1,05 1532 30,57 8,4
13-27 0,522 1,02 0,11 0,17 512 294 112 9,18 30,32 8,6
27-42 0,215 0,88 0,10 0,16 38,17 8,8
4268 0,220 0,62 0,08 0,15 39,36 8,7
68-95 0,105 0,49 0,07 0,14 42,37 8,5
16. Cepo-0Oypsie MOIITHBIE CPEAHECYTINHHUCTHIE C1a003aCOICHHbIE
0-22 0,529 1,37 0,13 0,21 2,10 1,32 095 4,37 22,21 8,8,
2264 0,192 0,89 0,09 0,19 22,15 11,12 1,12 34,39 35,76 9,0
64-82 0,977 0,55 0,07 0,15 41,67 9,1
82-105 0,540 0,40 0,06 0,12 39,36 8,6
17. Cepo-0Oypbie CpeHEMOIIIHbIC JISTKOCYTIIMHUCTBIC CPEIHECOIOHIICBATHIE CJ1a003aCOICHHBIC
0-21 0,495 1,36 0,14 0,19 204 128 089 421 29,54 8,2
21-48 0,156 0,88 0,12 0,18 18,14 10,52 1,10 29,76 23,45 8,5
48-67 0,722 0,65 0,11 0,15 20,57 8,8

OCHOBHOM, pacCIipOCTPaHCHLI:

AHanu3 MoyB I0ro-3anafgHoi 4acTH AIMMIEPOHCKOrO IOIyOCTpOBa IIOKa3aj, 4YTO 374ECh, B

cepo-Oypble, cepo3eMHble MoYBBL. [lo TrpaHynomeTpuyecKkoMy

COCTaBY, CTEIIEHU COJIOHLIEBATOCTH, CTENEHU 3aCOJEHHOCTH ONPENEISUI Pa3HOBUIHOCTH IIOYB.
bbun HaliieHsl KOOpAUHATHI pa3pe3oB ouyB npu nomommu GPS.

1. N 40°13'50,68" E 49°34'01,54" H=—-17wm
2. N 40°14'13,54" E 49°32'59,22" H=-2wm
3. N 40°14'28,61" E 49°33'04,51" H=-8wm
4. N 40°12'41,88" E 49°32'25,50" H=-12m
5. N 40°13'00,84" E 49°31'02,98" H=3wm

6. N 40°13'36,82" E 49°33'01,36" H=-10mMm
7. N 40°13'01,02" E 49°32'44,98" H=-10mMm
8. N 40°12'44,40" E 49°33'28,33" H=-23m
9. N 40°13'27,52" E 49°32'55,24" H=-9m
10. N 40°14'09,78" E 49°32'43,46" H=15m
11. N 40°15'45,73" E 49°31'18,08' H=76 m
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12. N 40°15'11,49" E 49°31'55,64" H=62m

13. N 40°13'42,45" E 49°32'01,24" H=42wm

14. N 40°13'23,62" E 49°33'43,05" H=-18m

15. N 40°13'12,17" E 49°33'38,27" H=-19m

16. N 40°13'42,94" E 49°33'19,42" H=-19m

17. N 40°14'10,81" E 49°32'59,10" H=4wm
fatum: WGS 1984

nits: Meter
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3eneHs
] 4eTBepTh

Ioctpoen
9, Cepo-Gyphie MOLLHBIE TRARCAOCY NIHHHCTBIC C1alo3aconcHHble ¢1a00COI0HICBaTHE

1, (’cpo—ﬁypuc MOLIHBE THACAOCY NIHHHCTBIC ¢1a003aconCHHbIC C1A00CONOHLCBATHE

D 10, Cepo-Gyphic MOUIHBIC JICTKOCY TIMHHCTHIC CPC/IHE3AC bie c1aboco!

2, Cepo-Gyphie MoLHBIE TRACIOCY IHNHCTBIE CAa003acocHNbIe CAa00CON0NUCBATHE y
11, Ceposemible MATOMOIIHKE ICTKOCYTHHHCTHE Ca00CON0HIeBATHE

s | . ¢ - . Cansinie seBaea e
L © 3, Cepo-Gyphie cpeatiemollbie THACIOCY LIMIHCTHE ¢Aabo ciaboc - 12, Cepo3eMHBIE CPEAHCMONIHBIC NETKOCY ITIMHHCTHIC C1A00COIOHIICBATHIC

D 4, Cepo-Gyphie MOLUHIC THACIOCY THHHCTBIC CHABHO CHiIbHO bi¢ D 13, CepoieMHBIC CPETHCMONIHBIC ICTKOCY TIMHHCTHIC Cafo3ac cnaboco;

D 5, Ccpo'lcmluc CPCANCMOLUHBIC JICTKOCY DIHHHCTLC caabo conoHuerarsie 14, Cepo-Oyphie MONIHBIE CPEAHECYTTHHHCTHE CPE/IHEIACOICHHBIE C1A00CONONIICBATEIC

P

: . 6, Cepo-Oyphie MOLIHBIC CPEAHECY IIMHHCTBIE CPEAHCIICO) 1¢ ¢ 1 D 15, Cepo-Oyphie MOUIHBIE CPEARECYITTHHHCTRE C1ako cpe Bie

- . 16, Cepo-Gypuic MOUTILIC CPEHECYTTHIKCTIIE Clabo3aconeHibie

7, Cepo-Gypaie MOLIHBIC CpeaHecy IHHHCTBIC ¢alo

[:] 17, Cepo-Oypbie CpeIHEMONIHBIE NETKOCYIHHHCTHE CAa003ACONCHHBIC CPEIHECONOHIICBATRIC

D 8, Cepo-Oypsie MOLLHBIC CPEAHECY IZIMMHCTLIC ¢1a00 1e ¢1a00¢ THe

Pucynok 4. [TouBeHHast KapTa FOro-3anajaHoi 4acTH ATIIEpOHCKOro moyoctposa (2022 r.)

[To 3apaHee MOCTPOCHHOMY MapUIPyTy Ha TEPPUTOPUU HUCCIIEAOBaHUS OBUIM IMOCTAaBICHBI
pa3pe3bl M B3fiTa IOYBA MO TEHETUYECKUM Tropu3oHTaM. COMACHO METOIUKE TOJEBBIX
WCCIIEIOBAaHUM B 3aJ0KEHHBIX IMOYBEHHBIX paszpe3ax ObUIM HW3y4eHBI MOP(OIOTHYECKHE
0COOEHHOCTH TIOYB T10 TOPU30HTAM, B JIAOOPATOPHBIX YCIOBHSIX MPOBEACHBI XUMUYECKHE aHAIN3BI
noyB (Tabmuma 3). Bo B3AThIX MOYBEHHBIX 00pasliax H3ydalud TPaHYIOMETPUYECKUN COCTaB,
OCHOBHON XMMHUYECKHUW COCTaB: OOIIMU TyMyC, a30T, IJIOTHBIM OCTaToOK, CyMMa MOIJIOIIEHHBIX
OCHOBAHWH H T. 1.

Nrak, Opl1a TOCTPOCHA MOYBEHHAS KapTa FOTr0-3aMaHON 4acTH ATIIIEPOHCKOTO MOJIyOCTPOBA.
[lo cpaBHEHUIO ¢ TPOLUIBIM BAPMAHTOM IMOYBEHHOM KapThl FOT0O-3allaJHOM 4acTH AMIIEPOHCKOTO
nonyoctpoBa (PucyHok 5), Ha HOBoM mouBeHHOU kapTe (2022 r.) mpu MOMOIIHM a3POKOCMHYECKUX
MaTepuayioB OBUTM BBIICTEHBI TSATh HOBBIX TOYBEHHBIX KOHTYpOB. [lajee OBLIM MOICYMTAHBI
TIJIOIIAIA HOBBIX KOHTYPOB, KOTOpBIE TIpecTaBieHsl B Tabnuie 4. [Tpu momonu aspoKoCMHUECKUX
(OTOCHUMKOB OBLTM TOACYUTAHBI TUIOMIATU TEXHOTEHHBIX OOBEKTOB (MIOCTPOSHUS, 3/aHUf,
Kapbephbl, TOPOTHU U JIp.).
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atum: WGS 1984 7 /‘\/ ‘V\

nits: Meter \ 7 H3epO
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, L'apagarcknii LCMCHTDIH 3aB0A

s
Oscpa
4 2 3CMIH 33COPCILUBIC HPOM-MU 1
S X03BH OTXOMAMH
- | joceuennc
i Cepo-Gypric, MOUUILIC, CPEANCCONONICBATLIC, TAKCAOCYTAHIHCTLIC ED Cepo-Gyphic, MOUNILIC, CPSUICCONONTICRATLIC, ONCITL CHALIIOACONCITILIC, CPGUICCYTHITNG

31 Cepo-Gypie, Mouunic, cpeIIcconoIeracTLic, CrafosaconciinLc, TA-KEAOCY HITHCTLIC Cepo-GypPhIC, MOMIEBIC, CPCIHCCONOHICBATEIO, ICTKOCYTIHHICTHIC

m CCDO-()}']’)I:]C, CPC/UICMOTITTLIC, CHITLITOCOMONTICRATLIC, CPCAIICIACONCHTTLIC, TAKCIOCYTAHTTE 10 Ccpo.ﬁypmc, MOTIIBIC, CPSTCCONONTICRATEIC, CPCICIACONCIIILIC TCFKOCYIHITUCTLIC

4 | Cepo-Bypbie, MOWHBIE, CPEAHECONOHLEBITBIE, SUCONEHHDIE CPEAHECYI-NHHUCTbIE 11 Cepo-Bypuie, MOWLLIE, CPEANECONONLEBUTLIE, CHILHOZACONEHIILIE, JIETKOCYIUIHCTLIE

Cepo-fyphic, MOUNTHIC, CPEATICCONONICRATHIC, CHILIOZACONCIUILIC, Cpe-AuceynMeToIc I3 Cepo-Gyprie, MOIHBIC, CICTHHOCOIOHIICBATEIC, C1A003aCONCHHBIC, TCTKOCY [IIMHUCTEIC

6 CCPO-()}']’)I-]C, MOUUILIC, CPCUICCONONTICRBATLIC, CPCAICCYITHITHCTLIC

i " | Ccpo-ﬁypuc‘ MOIIHBIC, CPCIHCCONOHICBATEIC, ¢alo3acoNCHHEIC, CPCIHCCYTIIHHHCTBIC

Pucynok 5. ITouBeHHast KapTa FOro-3amajaHoi 4acTd AmiiepoHckoro moryoctposa (2001 r.)

Tabnuna 4
[IJTOILAJIb [TIOYBEHHBIX KOHTYPOB IOI'0-3AIIAJITHOM YACTH
AITIIEPOHCKOI'O TTOJIYOCTPOBA (ua ocHoBe uccnenpoBanmii 2020-2022 rr.)
No Haszeanue nous niouiaos
KOHmMypa 2a %
1 Cepo-0ypble MOIITHBIE TSKETOCYTIIMHUCTBIE 32COJICHHBIE CPETHECOJIOHIEBAThIC 153 13,66
2 Cepo-0ypble MOILIHBIE TSHKETIOCYTIIMHUCTHIE cl1a003acosIeHHbIE 50 4,46
cJ1a00COJIOHIIeBATHIE
3 Cepo-0ypble MaJIOMOIIIHBIE TSXKEJIOCYTJIMHUCTBIC ¢l1a003acoICHHbIE 128 11,42
cJ1a00CONIOHIIeBAThIE
6 Cepo-0ypblie MOIIIHBIC TKEIOCYTIIMHUCTBIE CUIIbHO3aCOJICHHBIC 103 9,19
CpEJHECOJIOHIICBAThIC
5 Cepo3zeMHbIe CPEeHEMOIHBIE JIETKOCYTIIMHUCTBIE CIIa00COIOHIIEBATHIE 28 2,5
4 Cepo-0Oypblie MOIIHBIC CPEIHECYTIIMHUCTHIC CJIA00COIOHIIEBAThIC 52 4,64
7 Cepo-0ypble MOIIIHBIC CPEIHECYTIIMHUACTBIC CJIa003aCOJICHHBIC 71 6,33
cJ1a00COJIOHIIeBATHIE
8 Cepo-0ypble MOLIHBIE CPETHECYTIIMHUCTHIE CIIa003aCOICHHBIE 48 4,28
CPEIHECOJIOHIICBAThIC
9 Cepo-0Oypblie MOIIIHBIEC TSKEIOCYTIIMHUCTHIE C1a003aCOICHHBIC 49 4,37
cJ1a00COJIOHIIeBATHIE
10 Cepo-0Oypble MOIIHBIE JIETKOCYTIMHUCTHIE ClIa003aCOJICHHBIC 94 8,39
cJ1a00COJIOHIIEBATHIE
11 Cepo3eMHbBIE MAIOMOIIIHBIE JIETKOCYTITHHHUCTHIE CI1a00COIOHIEBATHIC 9 0,80
12 Cepo3eMHbIe CpeTHEMOIIHBIE JIETKOCYTTTUHUCTHIE C1a00COIOHIICBAThIE 46 4,10
13 Cepo3eMHbIE CpeTHEMOIIHBIC JIETKOCYTIIMHUCTHIE c1a003aCcoICHHbIE 10 0,89
cJ1a00COJIOHIIEBATHIE
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No Haszeanue nous niouiaos
KOHmMypa 2a %
14 Cepo-0ypble MOIIIHBIE CPETHECYTIIMHUCTHIE CPEIHE3aCONICHHbIE 83 7,41
CI1a00COJIOHIIeBATHIE
15 Cepo-0ypble MOIIHBIE CPEJHECYTIIMHUCTHIC Cl1ab03acoIeHHbIE 71 6,33
CpEJIHECOJIOHIICBATHIC
16 Cepo-0ypble MOIIHBIE CPETHECYTIIMHUCThIC ClIa003acOJICHHBIC 17 1,52
17 Cepo-0ypble CpeTHEMOIIHBIC JIETKOCYTIIMHUCTHIE CPETHECOJIOHIICB. 4 0,36
ITeckn 29 2,59
HedresarpsisHeHHble 45 4,02
Osepo 14 1,25
Ozepo 1 0,11
Ozepo 1 0,11
HUroro: 1120 100
Cnucok numepamypbi:
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AGRIS M40

I'HAPOI'EOJIOIO-MEJIMOPATUBHOE COCTOAHUE 3EMEJIb
N PBAHCKOMU CTEIIA (ASEPBAUIKAH)

O©Amuwos L. M., kano. mexu. nayk, OAO Menuopayuu u 600H020 xo3sticmea Azepbaiiodicana,
2. baky, Azepbatioscan, samsaddgin’6(@gmail.com

HYDROGEOLOGICAL-MELIORATIVE STATE OF SHIRVAN STEPPE
LAND (AZERBAIJAN)

©Amishov Sh., Ph.D., Melioration and Water Resources of Azerbaijan OJSC,
Baku, Azerbaijan, samsaddgin56@gmail.com

Aunomayusa.  IlpencraBineHbl  pes3yiabTaTbl  THAPOrE€OJIONO-MEJIMOPATUBHBIX  padoT,
npoBeneHHbix B IllupBanckoit cremm  AsepOaiimkana. Jlama wuHbopmamms o  dusuko-
reorpauuecKkoM pacrojOKEHUH TEPPUTOPUU U TEOJIOTUYECKHX OCOOCHHOCTAX PacIpOCTPaHEHUS
nopoa. IlpoBeneHo cranuoHapHoe HaOMOACHHWE 3a JAMHAMUKOM TpyHTOBBIX BoA. IlpoBeneHo
Ollpe/ieNIeHUE CTeNeHU MuHepanu3auuu Boj B 2021 . B 3akiroueHuM naroTCs pEeKOMEHIALUH I10
YIIy4UICHUIO COCTOSHHUSA 3aCOJICHHBIX 3€METIb.

Abstract. The results of hydrogeological and reclamation works carried out in the Shirvan
steppe of Azerbaijan are considered. Information is given on the physical and geographical location
of the territory and the geological features of the distribution of rocks. A stationary observation of
the dynamics of groundwater was carried out. The degree of water mineralization in 2021 was
determined. In conclusion, recommendations are given to improve the state of saline lands.

Kniouegvie cnosa: ymydiieHue 3eMellb, 0YBA, KOJUIEKTOPHO-IPEHAXKHAs! CETh, OPOIIECHHE.
Keywords: land improvement, soil, collector-drainage network, irrigation.

N3MeHeHus: B OKpyKarolen cpee, MPOUCXOASIIMEe B HACTOSIIEE BPEMs IMOJ BO3ACHCTBUEM
OTIPENEICHHBIX TEXHUYECKUX (HDaKTOPOB, OKA3bIBAIOT COOTBETCTBYIOIICE BIUSHHE Ha BCE ChEpsl
TUAPOTr€OJIOTHYECKON Cpellbl. DTO OCHOBATEIbHO HM3MEHSIETCS B 3aBUCHMOCTH OT Mpolecca
MIPOM3BOJACTBA arpapHO-MPOMBIIIJICHHBIX U JPYTUX OOBEKTOB CENbCKOTO XO3SHCTBA, YBETUYECHHE
MJIOMIAIeH OpOIIAeMbIX 3€MEJlb, WCIOJIb30BAaHUE OPTraHUYECKUX U XMMHYECKUX YIO0OpeHui Ha
y4acTKax, KOTOPO€ OCHOBATEIbHO U3MEHUIIO T€0JIOTHYECKYIO CpEy opolnaeMbix Teppuropuid Kypa-
Apakcunckoit HuzmeHHoctu (KAH) pecny6nuku. Takoe u3mMeHeHHE MPOU30IUIO Ha TEPPUTOPUU
[upBanckoi crenu, kak cocrtaBHOM yacth KAH. M3meHeHue mnpoucxoisue B NOA3EMHOM
ruapocdepe TECHO B3aMMOCBS3aHBl C MEITHOPATUBHBIM COCTOSHUEM OpOIIAEMBIX 3€Melb
[[IupBanckort crenu. llens wWccienoBaHU — ONpEAENIeHUE THAPOreoI0ro-MeInOPaTUBHOIO
COCTOSIHMSI OpOIlIaeMbIX 3eMenb Ha Tepputopun IllupBaHCKOW paBHUHBI, pa3padOTKa W
ONPENEIICHUE MEPONIPUATHS 0 YIYULIECHUIO UX MEJTUOPATUBHOIO COCTOSHHUS.

[IupBaHCcKas CTenb pacHoiokeHa B LIEHTpaJdbHON "yacTu AzepOaiijmkaHckoil PecnyOnuku u
ITPAaHUYNT C CEBEpPA M CEBEPO-BOCTOKA C mpearopbeM AxnHoxyp bonemoro Kaskasa, ¢ BocToka
nputokoM [amxuralyma, a ¢ rora — p. Kypa. Ha sToil paBHMHE pacmoioXeHbl HECKOJIHKO
aJIMMHHUCTPATUBHBIX  palloHOB: Arnmamickuii, [edvaiickuii, VYmkapckuii, 3epmaOckuii u

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 128



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

Kropnamupckuii. [ToMmuMo 3TOro Ha paBHUHE pacmojiokeHbl ropona Munrewayp, [lupBan u
EBnaxckuii, Axcyunckuii, [llemaxunckuii, icMauimmHCKUNA paiiOHBI.

Hacenenue B OCHOBHOM 3aHMMAaeTCs 3€pHOBOJCTBOM, CaJ0BOJICTBOM M CKOTOBOJACTBOM. YacTh
[IIupBaHCKOM paBHUHBI PACIIOIOXKEHO B HU3KO-BBICOTHOM 30HEe Ipenropbs bonpmoro Kaskasa, a
npyrasa dacte B Kypunckoil genpeccun. MakcumanbHas aOCONIIOTHAs BBICOTA B MPEATOPHON 30HE
cocrtaisieT +437,5 M. AGCONIOTHBIE TOKA3aTeIN THIICOMETPUYECKOTO YPOBHS PaBHUHBI, BO MHOTHX
qacTax BapeupyeT B npeaenax 200-220 m. AGconroTHasi BEICOTa B0k p. Kypa Ha yyacTkax o3epa
Amxunoxyp u B Kropmamupckom paiione coctaBisitoT — 20 M. OcHOBHbIE oporpadudeckue
AJIEMEHTHI COCTABJISAIOT AJUTIOBUANIbHBIE KOHYCHI peK TypbsiHuaid, ['eokuaii, ['upapimanyail u AXcy.
OcnoBa ruaporeorpaduueckoii cern IllupBaHckoi paBHUHBI cOCTOMT M3 p. Kypa m ee JeBbIX
IPUTOKOB: pp. Aununmkadail, TypbsHuail, leoxuaii, [upapimMaHuail, AXcy, a TaKxe U3
OpPOCHUTEJIBHBIX KAaHAJIOB U KOJUIEKTOPOB.

[lepBble MOHATHS O T€OJIOTMYECKOM CTPOCHHUH TOPHBIX PallOHOB, PACIIOJIOKEHHBIX Ha CEBEPO-
Boctoke I[llupBanckoii paBHuHbl npuHaIexkuT H. W. AngpycoBy [1]. beuin npoBeneHsl
WCCJIC/IOBAHMSI TEO0JOTUYECKOTO CTPOCHHS XpeOTOB, OKpykawlux paBHuHy [2]. amee, B
pesynbrare nposeneHHbIx B. O. Xaumnom m A. H. HlapnaHoBbIM HccienoBaHHUil, paccMaTpuBas
Kypa-ApakcuHCKyt0 HUBMEHHOCTb KaK METaCUHKJIMHOpUM Mexay bonbmmM u Maneim KaBkasom, B
OTAENBHBIX YacTAX ObLTH MPOBEIACHBI T'€0IOTHYECKUE TUIAaHUPOBOUHBIE paboThI [3].

Bepxuuii cioii [llupBaHCKON paBHUHBI MOKPHIT OCaJA0UYHBIMU OTIOXKeHUsMH IV nepuona (1o
1400 ™). Ilom HMMH OTIOXKEHHS HEOTCHHBIX, IMAJICOTEHHBIX M MEJIOBBIX CHCTEM. OTIOKESHHS
MMOBEPXHOCTHOIO CJIOSI 3EMJIU COCTOSIT B OCHOBHOM M3 aJUIFOBHAJIBHBIX MECKOB, M€CYAHOK, INIUH U
AJUIIOBUAJIbHO-TIPOJIIOBUANIBHBIX [JIMH. OTH OTJIOKEHHUSI MOXHO KOHCTaTUPOBATh, IOJHOCTBIO
nokpsu lupBanckyto crens. [loMuMo 3THX OTIIOKEHUH IPOIIOBUAIBHO-AEIIOBUANIbHBIE [JIMHBL,
IIECKH U T'PaBUU BCTPEYAIOTCS Ha IOKHBIX CKJIOHAaX bompmioro Kakasza. TonmuHa cOBpeMEHHBIX
oTnoxkeHui cocrapisieT 40 m [4].

2499 TBIC Ta OpomaeMbIX 3eMenab A3sepOaiipkaHa mnpuxomsaTcs Ha nomro llupBaHCcKOH
paBHUHBL. [[peHHpPOBaHHBIE YYaCTKH Ha OpPOLIAeMbIX 3eMJISIX cocTaBisitoT 139,4 Thic ra, 30,7 ThiC ra
U3 KOTOPBIX OCHAILEHbl OTKPBITO-TOPU30HTaIbHOU, a 108,7 ThIC ra — 3aKpBITO-TOPU3OHTAIBLHOM
JIpEeHaKHOU cucTteMoi [5].

JluHamuka koneOaHus ypOBHS TPYHTOBBIX BOJl Ha PEKUMHBIX KOJIOMIAX, PACIIONIOKEHHBIX 110
MIPOCIEKUBAHUIO CTOKA IPYHTOBBIX BOJ mpercTasieHa B Tabmune. Koaddumuent npocaunBanus
BOIoHOCHOTO Topu3oHTa K=7,68 M/cyT, Bomonogaua p=0,09, BOJOHENPOHHUIIAEMbIN TOPU3OHTANH C
a0coroTHOM BBICOTOM 121,0 M.

Tabnuma
JUHAMUKA KOJIEBAHHWS YPOBHS I'PYHTOBBIX BOJ] HA PEXXUMHBIX KOJIOAIIAX (2021 r.)
Hama Cymxu Abconromuas gvlcoma ypoeHs, m Hzmenenue yposus 6o 2
Konooey 1 Konooey 2 Konooey 3 Kon00ye

4-03 28 147,82 146,90 144,07 —-0,04

1-04 15 147,83 146,83 144,03 —-0,43

16-04 9 148,32 147,29 144,52 -0,12

25-04 24 148,36 147,41 144,62 —-0,09

9-05 74 148,22 147,50 144,67 —-0,24

1-08 61 147,71 147,26 144,41 —-0,26

1-10 58 147,44 147,00 144,20 -0,18

28-11 35 147,34 146,82 144,03 —-0,07

2-01 57 147,30 148,78 143,96 -0,12
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ImyOuna 3anmeranus TPYHTOBBIX BOA opolnaeMbix 3emenb Ha 2055 ra (0,8%) cocraBisiia
menee 1 M; Ha 13495 ra (5,5%) — 1,0-1,5 m: 86165 ra (34,6%) — 1,5-2,0 m; 107386 ra (43,5%)
—2,0-3,0 m; 27889 ra (11,2%) — 3,0-5,0 m; 12902 ra (5,2%) 6onee 5,0 m (https://kadastr.az/).

OTtMmeuaeTcs eleHne Ha KaTeropud MUHEpaIU3allii IPYHTOBBIX BOJ OPOIIAEMbIX 3eMejb JI0
1 r/n va 45396 ra (18,2%); 1,0-3,0 r/n Ha 93795 ra (37,5%); 6onee 3 v/m va 11700 ra (44,3%).

ComnacHO NaHHBIM XMMHMYECKHX AHAJIM30B BBIABICHO, 4TO 00pasubl BoA B 97% ciyuasx
XapakTepusyloT ycrnoBus uppuranuu (SOs* Na®), B 2% — wmopckue (CI- Mg?"), B 1% —
n1y0OKOBOMHEBIE U KOHTHHEHTaIbHBIE yeaosus (HCO3;™ Na').

B nepudepuilHpIXx 4YacTSIX aJTIOBHANBHBIX KOHYCOB BBIHOCA PEUHBIX apTepuil MPOTeK B
CTOPOHBI BOJI, YCJIOKHACTCS B CBSI3U C OOJBIIMHCTBOM KOJMYECTBA IIIUHBI B TIOPOAX U MEHBIIUM
BeMYMH KO3 (duimenTa GUIbTpaly U THAPABIMYECKOTO YKJIOHA. B To ke Bpems mpoBeneHue
MHTEHCUBHOTO OpPOILIEHUS MPOUCXONUT TMOJHATUE YPOBHA TPYHTOBBIX BoA. PacmonoxeHnue
TPYHTOBBIX BOJI BBICOKOW MHHEpATU3ALMH U MIPAKTUUYECKH HE UMEIOIUX MPOTOKa OJIM3KO K 3eMHOMN
MOBEPXHOCTH TMPUBOANUT K CUCTEMAaTHYECKOMY pacIpOCTpaHEHHUIO coseil B mouse. Kpome toro, B
M3MEHSIOMNXCSA THUIPOJIOTHYECKUX YCIOBUSX JUIMTENBHBIA MPOIECC HWCHApEHHs IMPHBOAUT K
CKOIUIEHHIO conleil. B 30He adparuu HakomieHue coneii cynbdarHo-Harpuesoro tuna (SOs*~ Na'),
cynbgarao-kanenueBbix (SO42~ Ca?’), u xnmop-cynbgarao-maraueBo-narpuessix (C1- SO42~ Mg?*
Na'), 1mokasblBarOT, 4TO B 30HE a’pallid MNPOIECC CKOIUIEHUS COJIEH CBA3aH ¢ KalMJLUISPHBIM
MOJHITHEM, U3MEHEHHEM TPYHTOBBIX BOJ B TIOYBE U HCIIAPEHUEM.

B IllupBanckoil cremu opolaeMble IMOYBBI MO CTENEHH 3acOoJCHHs MojapaszefieHa Ha
He3aconeHnnble B 177450 ra (71,1%), cnabo3aconennsie B 48318 ra (19,3%), cpennesacoieHHbie B
11381 ra (4,5%), cuiIbHO U OYEHb CUJILHO 3acojeHHbIe MouBbl 12742 ra (5,1%). Y3 uccnenoBanuii,
MPOBEICHHBIX B XJIONKOBOJAYECKHX paiioHax AsepOaiipkaHa BBISBICHO, YTO MOXXHO MOIHSTH
yposkaii XJionka u 3epHa 10 22—24 u/ra.

bonbmimHcTBO BnaAensieB 3eMenb ((pepmepbl) He HUMEIOT BO3MOXKHOCTEH MPOMBIBATh
3aCOJICHHBIC 3€MJIM M JIOBECTH HX JI0 HPUEMIIEMOTO COCTOSHHUS (HEXBAaTKa TEXHHKH M CPEICTB).
[TosTomy Qepmepsl TOKHBI YAYUIIUTh 3aCOJCHHBIE YaCTH MEINOPATUBHOTO COCTOSIHHS TTOYBBI
OcHoBarenbHOE MIIAHUPOBAHUE, OPOIIEHUE 3€MeIIb U OTMBIB OT COJIM YYaCTKOB, SBJISICTCS OJHUM M3
(akTOpOB, BIUSIOIIUX HA PANHUOHAIBHOCTH PA0OT. Y4YacTKH, TJe [0JDKHAa OBbITh MpOBeIeHA
IIPOMBIBKA, JI0JKHBI ObITh OCHOBAaTeNbHO cruiaHupoBaHbl. B CoBeTckoe Bpems B AzepOaiiakaHCKon
PecniyGniuke ObUTO yIydYIIEHO MEIMOPATHMBHOE COCTOSIHHME B 156,8 THIC ra OpoIIaeMbIX 3eMelb,
MpOBeJIcHa MPOMBIBKA Ha 88 ThIC ra, B TOM YHCIIE KalUTalbHas MPOMbIBKA Ha 274,4 THIC Ta 3eMelb.
[Tocne mpuBaTu3anuy 3eMellb, MOXKHO CKa3aTh, YTO KAMMTAIbHBIE BIOXKEHUS B Takue pabOThl HE
OCYIIECTBIISIIHCE.

B HacTosmeM CHIDKEHHE KyJIbTYpPHl 3EMIICICNUS SIBISAETCS M3 OCHOBHBIX (DakTOpOB,
BIIUSIONINX HA YpoxkaitHOCTh. OTCYyTCTBHE BPEMEHHBIX OPOCHUTENBHBIX KAHAOB HA TAKMX Y4acTKax
MOKA3bIBACT, YTO JUI OPOILIEHMS 3eMedb U MOJIY4YEHHUs Ypoxkas MOJAaeTcs Ha IMoje IO IMOJUBHOU
BOJbI  OOJbIIE OPOCUTENHHOM HOPMBI, UTO SBJISIETCS MPUYMHOM TOJHATHS  YPOBHS
MUHEpaIN30BaHHBIX TPYHTOBBIX BOJ U 3aCOJICHUIO TTOYB.

Pexomenoayuu 0ns ynyyuenus cocmosanus no4e
1. I'maporeosoro-MenuopaTuBHOE COCTOSTHHUE MOXKET OBITh YIIY4YIIEHO MyTeM KalHuTaJbHBIX
Meponpusatuil Ha 199 540 ra opomaeMbIx TEpPUTOPHUI.
2. Heob6xomumo crpoutensctBo KJIC Ha 61125 ra opomaemsix 3emens, pekoHcTpykius KIAC
Ha 83104 ra, peMOHT ¥ BOCCTaHOBJIEHHE OPOCUTENBHBIX ceTeil Ha 53116 ra.
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3. Kanmranpaeie  pabGotrel  Ha 5421 ra  opomaeMod  IJIOIMIAAW,  YBEJIHYCHHE
BofoobecreueHHoctd Ha 206035 ra, mpombiBka ¢ opomieHus 4338 ra M mpoMbIBaHUE BOJOU
41654 ra.

4. Ha 3acolleHHBIX M OY€Hb 3aCOJECHHBIX II0YBAaX: XMMHYECKas MeEJMOpalys, MIPOMbIBKA CO
CMELIMBAHUEM II€CKa C LEeJbl0 YBEIMYeHHA KodhduiueHTta QuibTpanuy, (UTOMEIHOpaLus,
[IOBEPXHOCTHOE TIATEILHOE OPOLIEHHUE HA APEHA)KHON OCHOBE.

Cnucok numepamypbi:

1. AanpycoB H. WM. Ouepk wucropum pasButus Kacrnwmiickoro mopss u ero obwurareneit //
N3sectus PI'O. 1888. T. 24. Nel-2. C. 91-114.

2. llymaposckuit 0. M., Penrapren B. II., CnaBun B. . Tpyasl uHCTUTYTa re0I0rMu4ecKuX
Hayk. Bein. 149. M.: U3narensctBo Akanemun Hayk CCCP, 1953. 91 c.

3. Xaun B. E., [llapnanoB A. H. ['eonorunueckas ucropus u crpoenre KypuHCKoOW BIaJUHBI.
baky: U3n-Bo Akan. Hayk A3CCP, 1952. 348 c.

4. bensakus [, C. I'eonorus Azep0Oaiimxana. baky, 1961.

5.0hmod-zado A. D., Sadigov S. T., ©Omisov S. M., Namazov 1. S., Bliyev S. A.
Pambiqeiligin  inkisafinda  Kiir-Araks  ovaligiin  hidrogeoloji-meliorativ  voziyyatinin
qiymatlondirilmasi vo tonzimlonmasi. Baku, 2017.

References:

1. Andrusov, N. I. (1888). Ocherk istorii razvitiya Kaspiiskogo morya i ego obitatelei.
Izvestiya RGO, 24(1-2), 91-114. (in Russian).

2. Pushcharovskii, Yu. M., Rengarten, V. P, & Slavin, V. 1. (1953). Trudy instituta
geologicheskikh nauk, Vyp. 149. Moscow. (in Russian).

3. Khain, V. E., & Shardanov, A. N. (1952). Geologicheskaya istoriya i stroenie Kurinskoi
vpadiny. Baku. (in Russian).

4. Belyankin, D. S. (1961). Geologiya Azerbaidzhana. Baku. (in Russian).

5. Akhmed-zade, A. D., Sadygov, S. T., Amishov, Sh. M., Namazov, . Sh., & Aliev, S. A.
(2017). Otsenka 1 regulirovanie gidrogeologo-meliorativnogo sostoyaniya Kura-Araksinskoi
nizmennosti v osvoenie khlopka. Baku. (in Azerbaijani).

Paboma nocmynuna Ipunsama k nyboauxayuu
6 peoaxkyuro 24.05.2023 2. 06.05.2023 2.

Ccolika 0ns yumupo8anusi:

AmumoB II. M. I'maporeonoro-MenmopatuBHOE cOCTOsHHE 3eMenb lllupBaHcKOM cTenu
(AzepOaitmkan) // bromnerens Haykm wu mpaktukm. 2023, T. 9. Ne7. C. 128-131.
https://doi.org/10.33619/2414-2948/92/18

Cite as (APA):

Amishov, Sh. (2023). Hydrogeological-Meliorative State of Shirvan Steppe Land
(Azerbaijan).  Bulletin  of Science and  Practice, 9(7), 128-131. (in  Russian).
https://doi.org/10.33619/2414-2948/92/18

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 131



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

CEJIbCKOXO3SHUCTBEHHBIE HAYKH | AGRICULTURAL SCIENCES

YK 631.4 https://doi.0rg/10.33619/2414-2948/92/19
AGRIS FO1

ATPOXUMHUYECKHUE OCOBEHHOCTH IOYB MO OBOLIHbIMHA
KYJIbBTYPAMMU B JIEHKOPAHCKOMU 30HE (ASBEPBAUIKAH)
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AGROCHEMICAL FEATURES OF SOILS UNDER VEGETABLE
CROPS IN THE LANKARAN ZONE (AZERBAIJAN)

©Mammadova S., Institute of Soil Science and Agrochemistry Ministry Science and Education
of the Republic of Azerbaijan, Baku, Azerbaijan, osmanova-sona@mail.ru

Annomayusa.  llpenctaBieHbl — MaTepuaibl — arpOXMMHYECKMX  MCCIIEOBaHUH  IOYB
JlenkopaHCKo#l 30HBL. MHCTO-00JOTHBIE TOUYBHI pa3/ieieHbl Ha 2 TPYMIbI: HWIMCTO-OOTOTHBIC
IIOJIHOCTBIO Pa3BUTHIE IOYBBI U WINCTO-0O0JIOTHBIE ciaabopa3BuThie MOYBbL. Mccnemyemble MOYBBI
JOCTAaTOYHO OOECIEeYeHbl T'yMyCOM M Qa30TOM, a30TCOAEP)KAIIMX COEIUHEHUH, CIOCOOHBIX
yCBauMBaThCsi PACTEHUSIMH, HEMHOro. B omimume oT a3ora HCTOUYHUKOM (HPOCHOPHOrO MUTAHUSA
pacTeHuil ABISAIOTCS TOIBKO (ocdaThl B MOYBE U BHOCHMBIEC B TIOUBY ynoOpenus. 13-3a Gonbiioro
KOJIMUECTBA TyMyca B 3a00JIOUCHHBIX ITOYBAX TAK)KE BHICOKH OpraHMYECKHe coenuHeHus docdopa.
B pesynbprare uccienoBaHMi, MPOBENCHHBIX Pa3JIMYHBIMU YYEHBIMM Ha OOJIOTHUCTBHIX IOYBAX,
ycranoBieHo, uto 40% obmero ¢ocdopa Haxomnutcs B opranmdeckod u 58% B MHUHEpanbHON
dhopmax.

Abstract. The article presents the materials of agrochemical studies of the soils of
the Lankaran Zone. Silt-marsh soils are divided into 2 groups: fully developed silt-marsh soils and
poorly developed silt-marsh soils. The studied soils are sufficiently provided with humus and
nitrogen; there are few nitrogen-containing compounds that can be absorbed by plants. Unlike
nitrogen, the source of phosphorus nutrition for plants is only phosphates in the soil and fertilizers
applied to the soil. Due to the large amount of humus in waterlogged soils, organic phosphorus
compounds are also high. As a result of studies conducted by various scientists on swampy soils, it
was found that 40% of total phosphorus is in organic and 58% in mineral forms.

Knrouesvie cnosa: mmTaTenbHBIC BCIICCTBA, IIOAOPOAUC, y,I[O6pCHI/I$I, HUIIMCTBIC IIOYBHI,
Mapuiu, .HCHI(OpaHCKaH 30HaA.

Keywords: nutrients, soil fertility, fertilizers, silty soils, marshes, Lankaran Zone.

D¢ ¢dexTnBHOE TpUMEHEHHE YNOOpPEHHH B CEIBCKOM XO3sIMCTBE HEBO3MOXHO 0e€3 yudera
MOTEHLHAJIBHOTO U 3()PPEKTUBHOTO MIIOJOPOIUS MOYBEL. BHEceHHe ynoOpeHuil myTeM orpeeneHus
o011ero 3amaca MUTaTeNbHBIX BEIIECTB B IOYBE OYEHb HEOOXOIMMO /7Sl TOBbIIEHUS 3()(HEKTUBHOTO
TUTOIOPOJIMST TIOYBBI M JIOCTHXKEHMsI BBICOKOH ypoxkaitHocTH. OmnpezneneHne oOILIero KoJIW4yecTBa
MIUTATEJIbHBIX BEIIECTB B IOYBE JAET IPEJICTABICHHE O PE3EPBHBIX NUTATEIbHBIX BEIIECTBAX, H,
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TaK1UM 00pa3oM, 3TU MUTATEIbHbIE BEIIECTBA CUUTAIOTCS PE3epPBaMHU JIJIsl pOCTa PACTEHHIA.

JlanHble 1O M3yuyeHHUIO MOYB JIeHKOpaHCKOTrO paiioHa TpencTaBiieHbl B psae pador A. K.
Axynnosa, I1. B. KoBanesa, I'. I1I. Mamenona, FO. Xanunosa, C. 3. Mamenosoit u ap. [1-3, 6-14].

b. W. TacanoB pa3menuim HUIUCTO-OOJIOTHBIC TOYBBI Ha 2 TPymmbl: 1) WIMCTO-0OJIOTHBIC
MOJIHOCTBIO Pa3BUTHIE MIOUBBI; 2) MIKCTO-00IOTHBIE c1a00Pa3BUTHIE MOYBHI [5].

[TouBbl mepBOM TrpyHmbl OTIMYAIOTCS OT BTOPOM TPYIIIBI TSXKEIBIM TPaHYIOMETPHUYECKUM
COCTaBOM, MOITHOCTBHIO TYMYCOBOTO CIIOS M BBICOKOW IMOTJIOTHTEIHHOW CIIOCOOHOCTHIO, TAKXKE B
BepxHeM ciioe 50% mmnbl u 25% una.

B nienom 6010THCTBIE MTOYBBI MOJ] OBOIIHBIMH KYJIbTypaMU OTHOCATCS K JKEJITO3eMaM. DTOT
THUII TIOYBBI B OCHOBHOM PAaclpOCTPaHEH Ha PaBHUHE, I7l€ TPYHTOBBIC BOJBI OJM3KH K MOBEPXHOCTU
MOYBHI. BONBIIIOE KOJMYECTBO PACTHTENHHBIX OCTATKOB B HMIIMCTO-OOJOTHBIX TOYBAX MPUBOAHUT K
HaKOIUICHUIO B TOYBE T'yMycCa U HEPa3JOKHUBILIETOCS OPraHUYECKOro BEIHIECTBA. 3aMEUYEHO, YTO
JYTOBbIE pacTeHHus oO0pa3yloT Ha HJTHUX I[IOYBaX OYEHb IMPOYHBINA 3a/lepHOBaHHBIN cioil. B
3aCylLIMBbIE MECSIbl TOBEPXHOCTh IOYBBI TBEpPAECET C O0Opa3oBaHUEM KPYMHBIX TPEHIMH.
CTpykTypa 3THX IMOYB KPYITHO3EPHUCTAs] BBEPXY M cTojO4Yaras BHU3Y. [1oqMaxoTHBII CIIOM MOYBBI
OYCHb TBEPHBIH, [0 TPaHYIOMETPUUYECKOMY COCTABY TSDKEIOTIIMHUCTBIA, CYIJIMHUCTBIA U
TSOKEIIOCYTTIMHUCTBINA. DTH MOYBBI OOraThl TyMyCOM M a30TOM IO CPABHEHHIO C JIPYTHMH I1OYBAMU
[4-6].

Ha nnncto-000THRIX MOYBaX BBIPAIIMBAIOT PUC U OBOIIM. [10CKONBKY BOJBI TOPHBIX PEK
€XKErolHO TOMaJaI0T Ha BO3JEIbIBAEMbIC IUIOIMIAJMA JTHUX PACTCHHM, 3TH MOYBBI JAIOT YpOXKai
Onaromaps MUTATENbHBIM BEIIECTBaM, MPUHOCUMBIM pekaMu. TeM He MeHee, OBOIIU U PHCOBHIE
pacTeHus Hy>KJ1aloTcs B ynoopenuu [2].

Memoouka uccnedosanus

HccnenoBanusi TOPOBOAWINCH Ha WIMCTO-0OJOTHBIX MouBax JIeHKopaHCKOro paifoHa.
OCHOBHOMH 11€71b10 Pa0OTHI ABJISAETCS U3yUYECHUE arpOXUMHUYECKUX XapaKTePUCTUK ATHX MO4YB. [louBbI
OTHOCSITCSL K THITYy TICEBIOMO30JIUCTHIX IOYB, OOPAa30BaBIIUXCS M3 AJUTFOBUAIBHBIX OTIOKCHHUN B
pe3yJibTaTe CMbIBA JKEITO3EMOB.

N3ydaeMble TOYBBI MO TPAHYIOMETPUUYECKOMY COCTaBY OTHOCSTCS K TSKEIOCYTTIMHUCTHIM.
OBoIIIHBIE pacTeHHsI JTIOOAT 3Ty Cpely, MOTOMY YTO TsDKEJble CYITTUHUCTBIE TOYBBI YACPKHUBAIOT
MHOTO BOJIbl. B pesynbrare aHanu3za ycTaHOBIEHO, yTo KonuuecTBo yactull <0,001 mm (1) B cioe
0-30 cm (maxoTHBIN CIOM) 3TUX TMOUYB cocTaBisieT 26,6%, a konmuuectBo yactuil <0,01 MM (TimH)
coctasinsieT 57,5%. B nmoamaxotHoM crnoe (30-60 cm) unucteie yactuisl (<0,001 MM) cocTaBnsnu
30,2%, rmuaucThIe YyacTHIs! (<0,01 MM) — 57,9%.

ATpPOXUMHYECKHE XapaKTEPUCTUKN HITHCTO-OOJIOTHBIX TTOYB ONPEACIISUTH 10 OOIICTTPHHATHIM
Metonukam. [Ipu o6paboTke M aHaNM3e MCMOIL30BAIUCH JaHHBIC 3a mociuenuue 10 net, ¢ 2022—
2021 rr.

Pesynomamot u ob6cyscoenus

[Tornomaromasi cnocCOOHOCTh MOYBHI OUYEHb BakHA ISl MUTaHUS pacTeHui. Ero HaspIBaroT
pEryasTopoM TIOYBEHHOTO pacTBopa. [lurarenbHble BelecTBa, MOMIOIIAEMbIE PACTEHUSMH,
NPEJCTaBISAIOT cOo0OW B OCHOBHOM BEIIECTBAa, PACTBOPEHHBIE B pPAacTBOpE. 3aTreM pacTeHue
UCIIOJIB3yeT MOIVIOUICHHbIE NOYBOM BemiecTsa. [lomiomieHne NHUTaTENbHBIX BEIIECTB IMOYBOMU
MpeoTBpaIlaeT WX BbIMBIBAHUE MJIS HCIOJB30BaHUS pacTeHusMU. ConepikaHue MOMIOIIEHHBIX
OCHOBaHUM OIpeNesieT Peakiuio MOYBEHHOI'O pacTBopa M KOJIMYECTBO JIEMEHTOB MuUTaHus. B
HCCeAyeMO TOoYBE B MOIVIOLIEHHBIX OCHOBAaHUSIX KalblMi cocraBnser 60—72%, a marauii 23—
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35%. To ecth B 100 rpamMmax mouBsl Kajbitus 27,0 mr-skB, a maraus 9,0—14,0 mr-skB. M30bITOK
MarHusi CBUJIETEIbCTBYET O IJIOXOM CTPYKType MOuYBbl. Peakiiust 3Tux 1mous cinadomienoyHas.

B sTux mouBax conmepikaHue oOmIEro rymyca M a3oTa BbICOKOe. Tak Kak, oOmIuii rymyc
coctasisier oT 3,8% 1o 4,0%, a obuwmit azor — ot 0,24% no 0,26%. BonopactBopumbiii rymyc
200-208 mr/kr, uto cocTtaBisieT 6% OT 00IIero KOJINYecTBa rymyca.

OcHoBHasi yacThb OOIIETO a30Ta B MJIUCTO-OONOTHBIX IIOYBAX COCTOUT U3 CIOXKHBIX
OpPraHMYECKHX COCAMHECHUW, YTO HE XapaKTepPU3yeT CTENeHb OOECIEUYEHHOCTH MOYBBI a30TOM,
KOTOpBIi OHa MOXKET YCBaWBaTh PACTCHUSMHU. A30TCOAEpKAIIUE COCAUMHEHUs, MPUTOAHBIC IS
pacTeHuii B MOYBe, MPEACTABIAIOT CO00Il COECAMHEHHUS, MEPEXOAAIIUEe B PACTBOP MpPH THUAPOIU3E
CJ1a0bIMU KHCIIOTAMHU.

JlerkoruapoNM3yeMblii a30T B MOYBE HCCIEIYeMOro ydacTka cocTaBiisii 55—100 mr/kr, 4to
CBUJCTEIBCTBYET O cIaboi OOECIeueHHOCTH TOYBBI a30TOM. KOIMYECTBO JIETKOYCBOSIEMBIX
A30TUCTBIX MHHEPAIBHBIX COCAMHEHUN COCTaBIIAET: momiomieHHoro ammonus 20,0-23,3 Mr/kr,
BOJIOPACTBOPUMOTO aMMOHHUS 3,2—3,7 MI/KT, HUTpaTHOTO a3ota 1,7-2,4 MI/KI, HUITPUTHOTO a30Ta
0,15-0,21 mr/kr. Hutpudukamnusi oueHsb ciiabas, Tak Kak B MIMCTO-OOJOTHBIX IMOYBAX IMPOTEKAET
aHa’poOHBIi1 mporecc.

B 1menom crnemyer OTMETUTh, YTO XOTS HCCIEAyeMble IOYBBI JIOCTATOUYHO OOECIeYeHbI
TYMyCOM U a30TOM, a30TCOJCpPXKAIIUX COCIUHEHHUH, CIOCOOHBIX YCBaMBAThCS PACTECHUSIMHU,
HEeMHOTro. B oTnmume oT a3ora UCTOYHHKOM (OCHOPHOTO MUTAHUS PACTCHUU SIBIISIOTCS TOJIBKO
docdarel B 1MOYBe W BHOCHMBIC B TOYBY yaoOpenwms. V3-3a 0GONbIIOro KojwdecTBa rymyca B
3a00JI0YECHHBIX TI0YBaX TakKKe BBICOKH Opranudyeckue coenuHeHusi ¢ocdopa. B pesynbrare
WCCJIEIOBAHUM, MPOBEICHHBIX PA3TUYHBIMU YYEHBIMH Ha OOJNIOTHUCTBHIX MOYBAX, YCTAHOBJIEHO, YTO
40% obmero gocdopa HAXOAUTCS B OpraHUICCKON U 58% B MHHEpaITBHON (opMax.

JIaGoparopHble aHAJIM3BI MOKA3aJM, YTO KOIWYeCcTBO 00miero ¢ochopa B HMIMCTO-O00TOTHBIX
noyBax coctanisietr 0,23-0,28%. OcHOBHas MpUYKMHA BBHICOKOTO conepkanus ¢ocdopa B ToMm, 4TO
TOpHbIE peKkHu OepyT cBoe Havano ¢ TalbIIICKUX TOp M MPUHOCIT ¢ co0oii coenuneHus: ¢pocdopa B
Buje cycrnensuu [9]. Xors obmero ¢ocdopa MHOTO, coemuHeHU (ochopa, KOTOpbIE MOTYT
YCBaMBaThCsl PACTEHUSMH, HEMHOTO. JTO CBSI3aHO C T€M, YTO OCHOBHas 4acTh ¢ocdopa B MIHCTO-
OOJIOTHBIX TTOYBaX MPAKTUYECKU HE CBSI3aHA C DIIEMEHTAMU KalbIUsl, YaCTUYHO MarHusl, aJlOMUHUSI
U Kenesa.

B aro0ii nouse BonopactBopuMslii pocdop 0,15-0,40 mr/kr, menouepacrBopumsiii 17,1-20,5
MI/KT, YKCycHOpacTBOpUMbIi 250-380 Mr/Kr, constHoKucaopacTBopuMblii pocdar 1200—-1275 mr/kr.
docdarbl, pacTBOpUMBIE B BOJAE U IIEJIOYHM, XOPOIIO ycBauBawTcs pacteHusMu. Docdatsl,
pacTBOpPEHHBIE B YKCYCHOM KUCIIOTE, OTHECEHBI K 3armacHbIM (ocdaram, BbIICTICHHBIM B TOYBEHHBIH
pactBop [8].

Nnucrto-60m0THRIE TIOYBBI 00OTAIIEHBl HAHOCAMH, COIEPKAIMUMH TJIMHY, MPUHOCUMYIO
TOPHBIMHM PEKAMH, B PE3YJIbTATE YEro COJAEpKaHUE Kalus B 3THX NouBax Beicokoe. A. K. AXyHI0B
(1962), C. 3. MamenoBa (2006) u3yyanu 0OECIEUEHHOCTh KaiueM MOoYB JIEHKOpaHCKOW 30HHBI
YCTaHOBJIEHO, UTO 3TH MOYBHI (MIUCTO-00JIOTHBIE) YMEPEHHO 00eCIeueHbl AneMeHToM Kamus [12].

KomnuectBo o0miero kamausi B HCCIEIYEMBIX HWIMCTO-OOJIOTHBIX IIOYB TIOJ] OBOIIHBIMU
KylbTypamMu cocTaBmwio 3,5-3,6%. Kanuii, 1oCTymHBIA 711 pacTeHH CONEPIKUTCS B HEOOJBITUX
(bpakusax no4yBsl. Pe3ynbTaT MOYBEHHOTO aHANW3a MOKA3bIBAET, YTO BOJAOPACTBOPHMOIO Kallus HET,
obmeHHbIH kanuit 5,80—6,40 mr/kr. Tak kKak XOpOIIO yCBaWBaeMbIil OBOLTHBIMH PACTEHUSIMU KaJIui

COCTaBJIACT MCHBIIMHCTBO, BO3HUKACT HeO6XO)II/IMOCTB BHCCCHUA B HO‘—IBy KaJ'IHfIHI:IX y2]06peHHI>i
[13, 14].
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3axnouenue
Wtak, opraHnyeckoe BEIIECTBO B HCCIECJOBAHHBIX WJINCTO-0OJOTHBIX II0YBaX MeEHEe
pasnoxeno. HecMmoTpst Ha obOuime oOrmiero rymyca, azora, ¢pocdopa u Kanusi, OONbIIas UX 4acTh
HAXOAMUTCS B BUJI€ TPYAHOAOCTYIHBIX (POPMaX, U JIMIIb HEMHOTHE COCAMHEHUS JIETKO YCBaUBAIOTCS
pactenusimu. 1o 3Toit nmpuyrHe Ba)KHO BHOCHUTH a30THbIE, (hocopHble U KanauiiHble y1oOpeHus Ha
WJIMCTO-00JIOTHBIE TOYBHI MO/ OBOILHBIE KyJIbTypbl. Ha 3TUX MmouBax 1eaecooO0pa3HO BHOCHUTH O]
oBoIHbIe pacteHus Ha 1 ra: 90 kr a3otHbIX, 90 KT pochopHbIX 1 60 KT KaTMHHBIX YI00OpEeHUH.
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HEPCIHEKTUBA PABBUTUA OPOINAEMOTI'O 3EMJIEJAEJIUA
B TAPABAXCKOM U BOCTOYHO-3AHI'E3YPCKOM SKOHOMHUYECKHUX PAMOHAX

©Haoupos H. I., kano. c.-x. nayx, Hncmumym nousosedenus u acpoxumuu npu Munucmepcmee
Hayku u obpazosanus Azepoaiioxncanckoii Pecnyonuku, e. baxy, Azepbatiodcan
©Mameoosa IlI. A., xarno. c.-x. nayx, Hncmumym nougosedenus u azpoxumuu npu Munucmepcmee
Hayku u obpazosanus Azepoaiioxcanckoii Pecnyonuku, 2. baxy, Azepbatioscan

PERSPECTIVE OF THE DEVELOPMENT OF IRRIGATED AGRICULTURE
IN THE GARABAKH AND EAST ZANGEZUR ECONOMIC REGIONS

©Nadirov N., Ph.D., Institute of Soil Science and Agrochemistry Ministry Science and Education
of the Republic of Azerbaijan, Baku, Azerbaijan
©Mammadova Sh., Ph.D., Institute of Soil Science and Agrochemistry Ministry of Science
and Education of the Republic of Azerbaijan, Baku, Azerbaijan

Annomayusn. PaccMaTpuBarOTCs Hapsly € INPUPOAHBIMU YCIOBUSMHU, T'€OJOTHYECKUM,
reoMop(OJIOTHYECKUM CTPOECHUEM, KIMMAaToOM, I1OYBEHHO-PACTUTEIbHBIM I[OKPOBOM, BOIPOCHI
IUIAHOMEPHOT'O UCIOJIb30BaHMsl 36MENb B CEJIbCKOXO35IICTBEHHOM OCBOCHHMH C COONIONEHUEM HOPM
opouleHus. B kauectBe 0ObeKkTa MCClenOBaHUA ObUIM MPHUHSATHI OPOILAEMbIE 3eMJIM ATAaMCKOrO,
3aHTUIIaHCKOTO, Jl>xeOpauiibCKoro, DuU3yIUHCKOrO, Teprepckoro, Kenbbamxapckoro,
I'ybamnnckoro, Jlaunnckoro u IllymuHckoro pailoHOB, HNPUTOAHBIE ISl MCIOJNB30BAHUS 0]
pa3IMyYHbIE CENBbCKOX03MCTBEHHBIE KyAbTyphl. [lmanupyercst pazpaboTarh U UCHOIb30BaTh HOPMBI
U PEXHUMBI OPOLIEHUS MHOTOJIETHUX TPaB, O3UMBIX 3€PHOBBIX, 3€PHOBON U CHJIOCHOW KyKYpY3Bbl,
BUHOTPAJHUKOB U CaJoB, OBOLIEH, Tabaka B COOTBETCTBUU C IOYBEHHO-KJIMMAaTUYECKHUMHU
YCJIIOBUSIMHU PaiiOHA U MPENOCTABUTH B ITOJIB30BAHUE XO35AMCTBA.

Abstract. In the presented article, along with natural conditions, geological, geomorphological
structure, climate, soil and vegetation cover, the issues of systematic use of land in agricultural
development in compliance with irrigation standards are considered. The irrigated lands of Aghdam,
Zangilan, Jabrayil, Fizuli, Terter, Kalbajar, Gubadli, Lachin and Shusha Districts, suitable for use
under various agricultural crops, were taken as the object of study. It is planned to develop and use
norms and regimes for irrigation of perennial grasses, winter cereals, grain and silage corn,
vineyards and orchards, vegetables, tobacco in accordance with the soil and climatic conditions of
the region and provide farms for use.

Kniouesvie crnosa: s3xoHOMUYECKUH paiioH, OpollIeHHE, BOJHBIN peKUM MOUBbI, A3zepOaiiixkaH.

Keywords: economic region, irrigation, soil water regimes, Azerbaijan.

B T'apabGaxckom u BocTouHO-3aHre3ypckoM SKOHOMHUYECKOM pailoHe PacHoJIOKeHBl caMble
mwiogopoansle 3emud. C 2021 roga Havalnochb OCBOEHHME 3€MENb  CEIBCKOXO3AHCTBEHHOTO
HazHaueHHsd. OCHOBHBIMU HAalpaBICHUSIMH Pa3BUTUS CEIbCKOro Xo3siiictBa B B [apabaxckom u

BocTouno-3aHre3ypckoM SKOHOMHYECKOM paioHax ObUIM BHHOTPAAapcTBO, CaI0BOJICTBO,
OBOIIIEBOJICTBO M JKUBOTHOBOJCTBO. YUYHTBHIBAas, 4YTO OOJbIIAs YacThb TEPPUTOPUU 00JIaCTH
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pacroyioxkeHa B apUJHOW 30HE, CIEAyeT OTMETHTh, YTO PA3BUTHUE CEIbCKOTO XO35HCTBa MOMKET
(dbopMHpOBaTECSI Ha OCHOBE oOpomaeMoro 3emienenus. I[loaTomy HaydHO-MCCIEI0BATEIBCKHE
palboThl, CBA3aHHBIE C W3yYEHHEM M TPUMEHEHHEM OpOIIAeMOro 3eMJIe[eNusi B JaHHBIX
HSKOHOMHYECKHX pailoHaX aKTyaJIbHbI U HEOOXOMMBI.

C uenbro yaydyllleHHs] HCIOJIB30BaHMs OpOLIAEMBIX 3€Mejb, YBEIMUYEHHsI IPOM3BOJICTBA
CEJIbCKOXO35IIICTBEHHON NPOAYKIMHM Ha OCHOBE DPALMOHAIBHOIO MCIIOIb30BAHUS 3EMENIBHBIX U
BOJIHBIX PECYPCOB, OXpaHbl OKpYXKaroIlel Cpelpl, PEryIHMpOBaHUS BOIIPOCOB BOJOINOJB30BAHUS U
T. . OBLJIM MPUHATHI COOTBETCTBYIOLME HOPMATUBHO-TIPABOBBIE JOKYMEHTHI [ 1, 2].

Obvexm uccnedosanus

B xauectBe 00BEKTa HCCICIOBAHHS OBUIM TPUHSATHI OPOIIAEMBbIC 3eMIIM ATIaMCKOTO,
3aHTUIJIAHCKOTO, JI>xeOpanibCcKoro, OU3YIHHCKOTO, Teprepckoro, Kennbamkapckoro,
I'ybamnunckoro, Jlaynnckoro u lllymuHcKoro pailOHOB, MPUTOAHBIC AJIS UCHOJIB30BaHUS O]
pa3iMyYHbIe CEebCKOXO3IUCTBEHHBIE KyAbTypbl. OCHOBHAs IIeJIb — pa3padoTKa U UCIHOJIb30BaHHE
HOPM U PEXKHUMOB OpPOIIEHHS MHOTOJETHHX TpaB, O3UMBIX 3€PHOBBIX, 3€PHOBON U CHUIIOCHOU
KYKypy3bl, BHUHOTPAJHHKOB M CaJOB, OBOIIEH, Tabaka B COOTBETCTBUU C TIOYBEHHO-
KIIMMaTHYECKUMH YCIOBUSMU paiioHa.

Ananusz u oocyrcoenue

C oporpaduuecku npearopHasl 30Ha HCCIEAyEMOIO PErMOHa XapaKTepU3yeTCs YMEPEHHO U
CUWJIBHO Pac4JICHEHHON MOBEPXHOCTHIO, y3KOHM mojocoi Ha Bbicote 400—700 M Hax ypoBHEM MOps,
kak B [IpmapakcuHCKOI Moioce, Tak U B BOCTOYHOM M CEBEPO-BOCTOYHOM HacTax XapaMUHCKOU
paBHMHBI. JTa 30Ha HWMEET ONarompusATHbIE YCIOBHA Ui (HOPMHUPOBAHHUS IPO3HOHHO-
JNeHyAaIlMoHHOro penbeda. CKIOHBI BOJOEMOB Pa3IeiICHbI TPsIaMu.

Marepunckue nopoasl Manoro KaBkasza mpeacTaBieHbl KPUCTANTMYECKUMU U3BECTHSIKAMU,
OCaIOUHBIMH TOPOJIaMU M MEpreiisiMd, IIMPOKO PACHpOCTpPaHEHHBIMH B OacceiiHax Oxuyuyas,
Xaunnuas, Konnenanuas, bepkymana, Taprapuas u Ipyrux pek, BBITEKAOIIUX U3 3aHTUIIAHCKOTO,
Jlxebpannbckoro, @u3ynuHckoro, Arnamckoro, Teprepckoro paitoHoB. B paiioHe pacripocTpaHeHbl
BYJIKAHUYECKHE M OCaJ04YHbIE IOPOAbI ME3030MCKO-IOPCKOTO Mepuoja, a Takke OOLIMpHBIE
OTJIOKEHUSI TPETUYHOIO U YETBEPTUYHOIO MEPUOAOB KaitHO304 [3, 4].

[To xnumarnueckoi 30He Ha ckioHax Maioro KaBkasza BbIIesIeHO 3 KIMMATHYECKUX IOsiCa
(cyOanpnuicKuid, TOPHO-JIECHON M CyXOocCTenHo#). Tumbl KiIMMaTa: Ha HAaKJIOHHBIX PaBHUHAX —
YMEPEHHO TEIUIbIM KJIMMAaT MOJYMYCThIHb M CyXHE€ CTENHM CyXOW 3MMOM; 3UMaMM Ha CKJIOHAX
PaBHMHBI MOJTYNTYCThIHb;, B HU3KOTOPBSIX U OTYACTHU B cpeaHeropbsx (400—1500 M) — ymepeHHbIi
TETUTBIN KJIMMAaT ¢ CyXOHW 3UMOM, C TOJOBBIMH Ocaakamu, coctaBistonumu 50—70% ucnapenus [5].

[loka3arenp rogoBOM CyMMapHOM paJdallid B HHU3KOTOPHOM M CPEIHETOPHOM IIOsiCe
cocrapaser 125-130 kxan/cm®. Hauunas ¢ Boicotsl 400-500 M cyMMapHas pajuanus yMeHbIIAeTCs
Ha 0,8 kkan/cM’ Ha kaxasie 100 M, a panuanMoHHbBIN OanaHc yMeHbIIaeTcs Ha | kkan/cm?. TomoBast
BEMYMHA PaJUAllMOHHOTO OalaHca B 30HE CyXHX IyCTHIHb cocTapisieT 45,3-49,7 kxan/cm’, B
CpeHErOphsX NecHOM 30HbI — 0—40 kKkan/cm? [5].

CpenneromoBasi Temmneparypa BO3llyXa B MNPEArOpHbIX paBHUHAxX coctaBiger 12—-13°C, ¢
MOBBIIIEHUEM THUIICOMETPUYECKOTO YPOBHS OHA IIOCTENEHHO CHUYKAETCS, B HU3KOTOPHBIX U
cpenHeropHbix paiionax konednercs oT 11°C mo 13°C B 3aBUCMMOCTH OT JKCIO3UIIMU U YKJIOHA
ckioHoB. Cpemnsisi Temmneparypa staBapsi coctasisieT (—0,7°C)—~(+1,5°C) B mpearopHoii 30He U
(—2°C)—(—6°C) B cpeaueropne (1000-2000 m) [5].

B nmpenropesx MomHOCTh cHeKHOTO TTOKpoBa (300—600 M) HeycTOHYMBa U XapaKTepU3yeTcs

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 138



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

MaKCHUMaJIbHOM ero MomHoCThI0 15—20 cMm, Ha BeIcoTe 1200—-1400 M — 20 cM, a Beime 1500 M.

Pexu muTaroTcsi CHErOBBIMHM, J0XKIIEBBIMH, TOA3EMHBIMU M POAHUKOBBIMHM BojnaMu. ['omgoBoit
3armac poJIHHMKOBBIX BOJ cocTaBiseT 45-46%, 3anac cHera u jieMHUKOB — 35-36%, a KOIU4YECTBO
ocankoB — 14-18%, KkoTopble pacHpenensioTcss B TEYEHHE TIoja KpailHe HepaBHOMEPHO.
HaubGonpmuit o6beM croka cocrasisier 50-75% — B BeceHHe-JIETHUI MepHoja (MapT-UIOHb), a
naumenbmii (10-15%) npuxonuTcs Ha 3UMHHUIM niepuo [6].

B BomHOM Oamance AsepOaifmkaHa HaOmomaercss Ae(UIUAT BOIBI, TIE CPEIHETOJOBOM
ko3 dunment pacxona xonednercs B npeaenax 0,07-0,44. Camble BbICOKHE KOA(P(HUIMEHTHI CTOKA
(0,55-0,62) nabaromaroTcst B 3amaJJHON 4acTH 10HOTO cKiioHa bomnbioro Kaskasa, B 6acceiine peku
I'anpix, a cambie Hm3kume (0,07-0,15) — B ToOycrane, AKHHOTYPCKOW HHU3MEHHOCTH,
Jlxeitpanyone u FOxxnom Kaskaze [7].

Bynyun arpaphHoii ctpaHoii, AsepOaiiikaH npousBoauT 85% cBOEH CEIbCKOXO03SIMCTBEHHOM
MPOAYKIIMUA Ha opollaeMbix 3emiisiXx. B Hacrosimee Bpems B crpane 1,441,1 Thic ra opoliiaemMbix
3eMellb, JUIs OpOIIEHHS KOTOPHIX €KErofHO M3 BOAHBIX MCTOYHMKOB 3abupaercs 12-14 mupa m>
BOJIBI.

[louBeHHBI MOKPOB, Kiaccudukamuss U cuctemaruka noyB Manoro Kaskaza moapoOHO
ornucanbl B paborax M. M. CamnaeBa [8], rme aBTop MOAYEPKHUBAET IIMPOKOE PACIPOCTPAHEHUE
KOPEHHBIX MOPOJ, CIOKEHHBIX BBICOKOTJIMHUCTHIM AaJUTIOBUEM, B COOTBETCTBUU CO CHEIU(UKON
ruaporepMainbHoil cucteMbl Manoro KaBkaza. B nocnenyromue rogast A. M. Mcemaunos, M. II.
babaes, B. I'. I'acanoB u C. M. TI'yceiinoBa [9, 10] eme pa3 ycoBeplIEHCTBOBAJIM CUCTEMATUKY U
IMarHocTUKy mouyB Manoro KaBkaza W cocTaBWIM TOYBEHHYIO KapTy AsepOaiimxkaHa 10
SKOHOMHUYeckUM paiionam M: 1:200000, rme B [I'apabaxckom u BocrouHo-3aHresypckom
SKOHOMMYECKHUX palloHax BBIIEIWIIN CIEIYIOIIME TUIIBI IOYB: 1. TOPHO-IYTOBbIE; 2. TOPHO-ITYTOBbIE
OCTENHEHHBIE; 3. TOpHO-Niechle Oypblie; 4. TOpHO-JIeCHas; 5. OKYJbTypEHHBIE TOPHO-JIECHBIC
KOPUYHEBBIE; 6. OKYJIETYpHHBIE TOPHO-YE€PHO3EMHbIE; 7. TOpHBIE CepO-KOPUYHEBHIE;
8. OKYIIBTYpHHBIE  TOPHO-CEpO-KOpPHUYHEBbIe, 9. opomraembie  cepo-kKopuuHeBble;  10. cepele;
11. myroBo-cepoO3eMHBIE; 12. a;uIrOBUANIBHO-IYTOBBIE  OPOIIAEMBIE; 13. 1yroBo-00JI0THBIE;
14. 6onotHBIE; 15. COJIOHYAKH.

[TouBbr ["apabaxckoro pernoHa CUMTAIOTCS OJHUMHU M3 CAMBIX IUIOJOPOAHBIX THIIOB TMOYB
AzepOaiimkaHa. OCHOBHOE MECTO B CTPYKTYpE CEJIbCKOTO XO3AHCTBa 0ONAacTH 3aHUMAOT
BUHOTPAJHUKHU U CaJlbl, 03UMbIE 3€PHOBBIE, XJIOMYaTHUK TPaBbl, OBOLIU U KyKypy3a. [Ipumenenue
OpOILIAEMOTO 3eMJIEIETHS SIBISAETCS OJHUM M3 BAXKHBIX YCJIOBUM MOJyYEHUS BBICOKOIO YpoOXKas
BO3JICNIBIBAEMBIX CEIBCKOXO3SHUCTBEHHBIX KYIbTyp. OJHAKO OTpaHMYEHHOCTh BOJAHBIX PECYPCOB
37IeCh 3aCTaBIISET UCIIOJIb30BATh UX HAyYHO 0OOCHOBAHHO, SKOHOMHO M palMoHaibHO. [[nd yero, B
MIEPBYIO Ouepellb, TpeOyeTcs paccuuTaTh HOPMBI OPOLIEHHUS U pa3padoTaTh peXUMbl OPOIICHUS B
3aBHUCHMOCTH OT MECTa BbIpAlMBaHUS PAcTeHUM, NpU (AKTUYECKUX MPHUPOTHO-KIMMATHUYECKUX
ycnoBusX. B pe3ynbrare paHee mpoBeIeHHBIX HCCIEOBaHUI onpeseneHa NoTpeOHOCTh pacTeHUi B
BOJIE HAa OCHOBE OHOKJIMMATHYECKOTO METO/a B pAa3IMYHBIX aJMHUHHCTPATHBHBIX paioHax
pecmy0OiukH, B ToM uncie 1 B ['apabaxckom u BocTouHo-3aHre3ypckoM S)KOHOMHYECKOM paifoOHax, B
pa3Hble rofibl 00eCeYeHHOCTH.

Hopmbl opomienusi, paccuuTaHHbIE [UIs OCHOBHBIX CEIbCKOXO3SHCTBEHHBIX KYJIBTYD,
BO3/IEJIBIBAEMbIX B JaHHOM pETHOHE, s cpeaHeit obecneuenHoctu (P=50%), cpenne 3acynuiMBbIX
(P=75%) m 3acynuuBbix (P=95%) ner mpusenenst B Tabmume 1. HopMbl monmBa pacTeHMH
BapbUPYIOT B IUPOKHUX Mpeesiax B 3aBUCUMOCTH OT KJIMMAaTUYECKUX YCIOBUM aIMUHUCTPATUBHOTO
pailoHa, 1€ OHHM BO3JAEIbIBAIOTCA (IPEXKAE BCEro, TEMIEPATYpHOTO pPEXKMMa U KOJIMYECTBa
atMocepHbIX ocajkoB). Camble BBICOKME 3HAU€HHUS OPOCUTENBHBIX HOPM OTMEYaroTCs B
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JlxeOpaunbckoM, TepTepckoMm, 3aHTEIaHCKOM M ATIaMCKOM padoHax ¢ >KapKUM KIUMaTtoM |
MaJIbIM KOJIMYECTBOM OCAJIKOB, a caMble HH3kHe — B KenpOamkapckoM u JIaunHCKOM paiioHax.

Tabauma 1
OPOCUTEJIbHA S HOPMA OCHOBHBIX CEJIbCKOXO3SMCTBEHHBIX KYJIBTVP,
BO3/IEJILIBAEMbIX B TAPABAXCKOM H?OCTO‘IHO-3AHFE3YPCKOM
OKOHOMUWYECKUX PAUOHAX (Mm)

Haumenosanue pacmenuu Paiionwt

S §= ¢ s % B % % ¢

CE T g & £ 5 &

=% 8§ ¢ & 55 E 3

Il 200a co cpeoneti obecneuennocmoio (P=50%)
MHorojieTHHE TpaBhl 1 rox 530 670 510 120 440 260 290 620 540
MHoroneTHue TpaBsl 2—3 roja 700 840 670 160 575 335 380 710 605
OsuMas mieHuIa 150 210 100 — 150 — — 260 160
Kykypysa (3epHO) 295 390 325 45 210 140 100 340 300
Kykypy3sa (cuoc) 160 257 180 — 90 40 — 210 160
BuHOTpaHUKY U caibl 290 390 305 55 250 110 110 340 305
Ogoru 445 570 465 95 445 240 210 495 490
Tabax 125 420 300 550
C manvim konuwecmeom ocaoxos (P=75%)
MHoroneTHue Tpassl 1 Tox 575 720 555 130 480 208 315 670 580
MHoroneTHHe TpaBbl 2—3 roja 725 910 700 165 600 350 400 750 635
O3umMas IIIeHnua 180 250 120 — 170 —  — 310 190
Kykypy3sa (3epHO) 325 430 360 50 235 155 110 380 330
Kyxkypy3a (cuioc) 175 275 195 100 45 220 175
BuHOTpaHUKH U cajibl 325 435 340 65 280 125 120 380 340
OBoriu 485 625 510 105 485 260 230 545 535
Tabax 160 540 385 705
s sacyunuewix mecm (p=95%)

MHoroseTHue Tpassbl 1 To1 625 765 600 140 520 300 340 730 635
MHoroneTHHe TpaBHI 2—3 ro/1a 760 950 730 170 630 365 420 780 670
O3uMas HIeHuna 220 300 145 — 210 — — 375 230
Kyxkypy3a (3epHO) 355 470 390 55 255 170 120 410 360
Kykypy3a (cuioc) 200 315 220 115 50 260 200
BunorpagHuky 1 cansl 355 480 375 70 310 135 130 420 375
Ogorm 515 665 540 110 515 275 245 615 570
Tabax 185 640 455 835

B Kenpbamxapckom, Jlagannckom wu IllymmHCKOM —aJIMUHUCTPATUBHBIX paiioHaX HET
HEOOXOMMOCTH  TIOJIMBAaTh  PACTEHUsS O3MMOM H  CWJIOCHOM  KyKypy3bl. Ilokazaremem
3 (PEKTUBHOCTH HCIOJIB30BaHUA BOAHBIX PECYpPCOB SBIAIOTCS HE TOJBKO OMNpEAeTIeHHE
noTpeOHOCTU PACTeHUH B BOJE, HO U OOECIeYeHHE ATOM MOTPEOHOCTH PACTEHHEM B TEUCHHE
BEreTallMOHHOTO MEPHO/Ia U ONpeiesieHne NOTPEOHOCTH B BOJIE Uepe3 KaKue MPOMEKYTKH BPEMEHH.
OnTumu3anusi HOpM U NMPOJOHKUTEILHOCTH MOJMBOB MO3BOJSET CO3aTh TAKOM BOAHBIN PEXUM B
JESATEIBHOM CJIO€ IIOYBBI, IJ€ PACTEHHWE MOIVIO MCHOJNb30BaTh HMX IO Makcumymy. Ilponecc
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PETYIUPOBAaHUSI HOPMBI M MPOJOJDKHTEIFHOCTH MOJHMBOB B 3aBHCUMOCTH OT JESTEIBHOTO CIOS
MIOYBBI HA3BIBACTCS] PEKUMOM OPOLICHUS.

OcHOBHBIMU (haKTOpaMH, ONPENEIISIOIIMMEI PEXKUM OPOLICHUS, SIBISIOTCS MOJIMBHAS HOPMA U
nepuos mojuBa. HopMmbl MOJKMBa PacTeHUS 3aBUCAT OT MOIIHOCTU JICATEIBLHOTO CJIOS TOYBBI, B
KOTOPOM HAXOJHTCS OCHOBHAsi KOPHEBas Macca PacTeHHs, W BOAHO-(PU3NYECKUX CBOWCTB IOYBEHI
(Beca ATOTO ACATETBHOTO CJIOS, TIOJIHOW TOJIEBON BIarOEMKOCTH, BOJOYACP)KHUBAOIIasi CIOCOOHOCTh
MOYBBI M Jp.), @ MPONODKUTEIBHOCTh TIIOJIMBOB 3aBHCUT OT (a3bl pocra pacTeHus W
TEMIIEPAaTypHOTO PEKMMa OKPYKAIOIICH Cpeibl, ONMpPEAessieTCsl B 3aBUCHMOCTH OT 00beMa BOJIbI,
3aTpayeHHOW Ha TMOJHOE HCMapeHue (MCrmapeHue C CJIO0M IMOYBBI IUIFOC TPAHCIHpALUs) U3
JEATeNBHOrO ciosl. B pesynbrare CKa3aHHOTO cleqyeT OTMETHTh, YTO pa3oBas HOpMa IOJIMBA
Ka)XJIOr0 PacTeHUs] PAaCCUMTHIBACTCS HHIMBHIYAJIbHO B 3aBHCUMOCTH OT €ro (hM3MOJIOTHYECKUX
ocobeHHOCTell U 0cobeHHOCTel 00pabaThIBaeMOM MOUBBI, @ PEKOMEHIYEMBIH pa3Mep 3TUX HOPM
npuBeseH B Tabnuie 2.

Tabauma 2
PEKOMEH/IYEMBIE HOPMbI PA30BOI'O ITOJIMBA J1JI51 CEJIbCKOXO35IICTBEHHBIX
PACTEHUI, BBIPAILIUBAEMBIX B TAPABAXCKOM U BOCTOYHO-3AHI'E3YPCKOM
SKOHOMUYECKOM PAMOHAX, m/ra

Haumenosanue Da3zvl pazeumus pacmensl Mowmnocms Hopma nonusa no ceoticmeam
pacmeimﬁ AKMueHo20 C1os, M JecKas Cpea]-[ﬂﬂ
BuHnorpagauku u BECh BEreTAllMOHHBII MTEPHOT 1,0 900-1000 1100-1200
cajbl
O3uMast mieHnna KYIICHHE, KOJOMEHNE 0,6 600-700 700-800
MOJIOYHO-BOCKOBAsI CIIEJIOCTh 0,9 900-1000 1000-1100
OnHonetHue TpaBbel 10 1-To ykoca 0,6 600-700 700-800
MOCIENYIONIHNE TIEPHO/IBI 0,8 800-900 900-1000
MHoroneTHHE TPaBbl BECh BETETAIIMOHHBIN TIEPHO.T 1,0 900-1000 1100-1200
Kykypy3a phLIbIA 0,6 600-700 700-800
PBUIBLIA, MOJIOYHO-BOCKOBAsI 0,9 900-1000 1000-1100
CITEJIOCTh
OsBonn nBeTeHHe (Tocaaka) — 0,3 300400 400-500
MIEPUOJT IBETEHUS
[IBETEHUE — MIEPHUO]T 0,6 600-700 700-800
CO3peBaHUs

Kak BuaHo u3 Tabmuupl 2, MOCKOJBbKY KOpPHEBas cCHCTEMa BHHOTPAJHUKOB, Caa0OB U
MHOTOJIETHUX TpaB MPOHHUKAET B IIyOOKHE CIIOM, MOIIHOCTH AESTENBLHOTO CJIOS MOYBBI JUISI HUX
npuHumaerca paBHoi 1,0 M. B pesynbrare uccienoBaHuil ObUIO YCTAHOBIIEHO, YTO B 3TOM CIJIO€
HaxonuTcst 95% kopHEBOM Macchl pacTeHMs. MOIIHOCTb IEATENBHOIO CJIOS IPYTHMX OIHOJETHUX
pactenuil muddepeHuuporana no (aszam pa3Butusa. Tak, TOJIUHY AEATEIBHOTO CIIOS O3MMBIX
3€pHOBBIX U KYKYypy3bl peKoMeHayeTcs mpuHuMars ot 0,6 1o 0,9 M, onHonetux tpas — ot 0,6 110
0,8, oBomeit — ot 0,3 1o 0,6 M B 3aBUCHUMOCTH OT (pa3bl pa3BUTHUSIL.

B akTuBHOM ci0o€ MOYBBI HEOOXOAMMO CO3[aTh BIAXKHOCTHBIM pPEXHUM, IMOJIEPKUBAIOIINN
HOpPMaJIbHOE pa3BUTHE pACTEHMs. Y PpacTEHUH C MOIUHBIM JAESTEIbHBIM CIIOEM IIOYBBI
(BUHOTPaJHUKHU, Calbl, ABYX- U TPEXJIETHSS JIOLEpPHA) BIaKHOCTh MOYBBI cocTaisier 70—-80% ot
TTOJTHOM TTOJIEBOM BJIArOEMKOCTH, Y PACTEHUHN C MEHBIIIEH MOITHOCTHIO IEITEIbHBIM CIIOEM (OBOIIIH,
3epHOBbIE pacTeHHMs B HavyadbHOW aze pa3Butus) 80-100%, B OCTambHBIX YCIOBHUAX U
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noxzep)kanue ero B npeaenax 75—100% cuuraeTcs 1eaecooOpa3HbIM.

B 3aBUCHMOCTH OT MOIIIHOCTH JIESATEILHOTO CJIOS MTOYBBI, €r0 TPAaHYJIOMETPHUYECKOTO COCTaBa
U BOJOY/ACPKUBAIOIIEH CHOCOOHOCTH BEIMYMHA PEKOMEHIYEMBIX pPAa30BbIX MOJUBHBIX HOPM
npuBeneHa B Tabmume 2. Jlns oOecrmedeHuss oOmell moTpeOHOCTH pacTeHHs K Bojae 3a
BEreTAI[MOHHBIN TEPHOJ PEXKUM UX OPOLICHHUS OCYIIECTBIISETCS 3a CUET MOJaYH €ANHOBPEMEHHBIX
MOJIMBHBIX HOPM 10 YaCTSIM.

B 3aximouennu CIeaAyeT OTMCTUTH, 4YTO HNPHUMCHCHUC HAYYHO OGOCHOBaHHbIX PEIKUMOB
OpOIICHUA IIO3BOJIACT oJIy4arb BBICOKHEC n YCTOfIqHBBIe ypoxaun BO34CJIbBIBACMbIX
CEJIbCKOXO3SIMCTBEHHBIX pacTeHHid, 3(p()EeKTUBHO MCTONIB30BaTh BOJHBIC W TIOYBEHHBIC PECYpPCHI U
HKOHOMHIO TMPECHOW BOJBI, a CIIOCOOCTBYET COXPAHEHHIO IUIOMOPOAMS TOYB U OJIATONPUSTHOMY
COCTOSIHUE BOIHO-(DU3MUYECKUX CBOWMCTB TOYB.

Cnucok numepamypul.:

1. MamenoB M. OmnpeneneHrie MaKCUMaJbHOTO — pacxola IaBOJKOB TOPHBIX  PEK
A3zepbaiipkana // MexIyHapOIHBIA CUMITO3UYM IO CHEMUPUICCKAM aCIEKTaM THIPOJIOTHICCKUX
pacueToB JUIsl BOJOXO3SUCTBEHHBIX MpoekTHpoBanus. M.: I'mapomereounsaar, 1979. 12 c.

2.P3aeB M. A. AsepOaiikxan: pedopma opoliaeMoro 3emiiefenuss M 3KOJIOTrHYecKas
yctoiuuBocth. baky, 2019. 369 c.

3. AzusbekoB III. A. I'eonorus u nerporpadusi ceBepo-BocrouyHoi yactu Manoro Kapkasa.
baky, 1947. 300 c.

4. AatonoB b. A. I'eomopdosorus u Bompockl HOBEHIIEH TEKTOHHKH FOTO-BOCTOYHOW YacCTH
Manoro Kaskaza. baky: Onm, 1971. 162 c.

5. Mapar3zane A. A., Hluxnunckuit O. M., Kaseukas I. I. Knumar AsepOaiimkana. baky,
1968. 343 c.

6. PycramoB C. I, Kamkaii P. M. Boxgnsle pecypcsl AzepOaiimxkanckoit CCP. baky: D,
1989. 180 c.

7. Hamupo H. I, KepumoB A. M., CanmanoB b. M., Hcaes A. H. O Bo3MOxHOCTH
HCIIOJIb30BaHUSl MUHEPAJIM30BaHHBIX BOJ IIaBHOr0 Muiib-MyTaHCKOTO KOJJIEKTOpa B OpPOIIAEMOM
3emienenuu AsepOaitipkana // bromnerenp Hayku u npaktuku. 2021, T. 7. Ne8. C. 117-129.
https://doi.org/10.33619/2414-2948/69/16

8. CanaeB M. O. IlouBsl Manoro Kaskasa (B nmpenenax Azepoaiimxanckoit CCP). baky: U3n
AH Azep6. CCP, 1966. 328 c.

9. babaes M. II., JIxadaposa Y. M., I'yceitnoBa C. M. Huterpauus AszepOaiimxaHa B
NoYBEHHO-reorpaguueckyro 6azy nanuslx Poccunm m EBpocorosza // Tpyasl MHcTUTyTa reonorun
Harecranckoro HayuHoro nentpa PAH. 2012. Ne61. C. 131-134.

10. IlouBennas kapta AszepOaiimkana. M.: ['VT'K, 1991.

References:

1. Mamedov, M. (1979). Opredelenie maksimal'nogo raskhoda pavodkov gornykh rek
Azerbaidzhana. In Mezhdunarodnyi simpozium po spetsificheskim aspektam gidrologicheskikh
raschetov dlya vodokhozyaistvennykh proektirovaniya, Moscow. (in Russian).

2. Rzaev, M. A. (2019). Azerbaidzhan: reforma oroshaemogo zemledeliya i ekologicheskaya
ustoichivost'. Baku. (in Azerbaijani).

3. Azizbekov, Sh. A. (1947). Geologiya i petrografiya severo-vostochnoi chasti Malogo
Kavkaza. Baku. (in Russian).

4. Antonov, B. A. (1971). Geomorfologiya i voprosy noveishei tektoniki yugo-vostochnoi

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 142



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

chasti Malogo Kavkaza. Baku. (in Russian).

5. Madatzade, A. A., Shikhlinskii, E. M., & Kavetskaya, G. G. (1968). Klimat Azerbaidzhana.
Baku. (in Russian).

6. Rustamov, S. G., & Kashkai, R. M. (1989). Vodnye resursy Azerbaidzhanskoi SSR. Baku.
(in Russian).

7. Nadirov, N., Kerimov, A., Salmanov, B., & Isayev, A. (2021). On the Possibility of the Use
of Mineralized Water Main Mil-Mugan Collector in the Growing Agriculture of Azerbaijan. Bulletin
of Science and Practice, 7(8), 117-129. (in Russian). https://doi.org/10.33619/2414-2948/69/16

8. Salaev, M. E. (1966). Pochvy Malogo Kavkaza (v predelakh Azerbaidzhanskoi SSR). Baku.
(in Russian).

9.Babaev, M. P., Dzhafarova, Ch. M., & Guseinova, S. M. (2012). Integratsiya
Azerbaidzhana v pochvenno-geograficheskuyu bazu dannykh Rossii i Evrosoyuza. Trudy Instituta
geologii Dagestanskogo nauchnogo tsentra RAN, (61), 131-134. (in Russian).

10. Pochvennaya karta Azerbaidzhana (1991). Moscow. (in Russian).

Paboma nocmynuna Ipunama x nybonukayuu

6 peoaxyuro 27.05.2023 2. 07.06.2023 .

Cevinka 0na yumuposanus:

Hamupo H. I, Mamenosa III. A. IlepcnexkTuBa pa3BUTHs OpPOIIAEMOIO 3€MJICACIUS B
I'apabaxckom u BocTouHO-3aHre3ypckoM SKOHOMHUYECKHX pailoHax // bromnereHbp Hayku H
npaktuku. 2023. T. 9. Ne7. C. 137-143. https://doi.org/10.33619/2414-2948/92/20

Cite as (APA):

Nadirov, N., & Mammadova, Sh. (2023). Perspective of the Development of Irrigated
Agriculture in the Garabakh and East Zangezur Economic Regions. Bulletin of Science and
Practice, 9(7), 137-143. (in Russian). https://doi.org/10.33619/2414-2948/92/20

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 143



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

VIK 581.134.6: 663.952.1 https://doi1.org/10.33619/2414-2948/92/21
AGRIS F62

KO/IMYECTBO XJIOPOPUJITIA B JIUCTHIIX, TEPMOYCTOUYHUBOCTD
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XAHBYJIAH (IEHKOPAHB, ABEPBAN/I/KAH)
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AMOUNT OF CHLOROPHYLL IN LEAVES, TEMPERATURE AND DROUGHT
RESISTANCE OF THE VARIETIES OF TEA GROWN IN THE VILLAGE
OF KHANBULAN (LANKARAN, AZERBAIJAN)

©Guliyev F., Dr. habil., Lankaran Regional Scientific Center of Azerbaijan NAS,
Lankaran, Azerbaijan, prof.fquliyevi@mail.ru
©Khojatov 1., Lankaran Regional Scientific Center of Azerbaijan NAS, Lankaran, Azerbaijan
©Nusratzadeh D., Lankaran Regional Scientific Center of Azerbaijan NAS, Lankaran, Azerbaijan
©Asadov H., Institute of Dendrology Ministry of Science and Education,
Baku, Azerbaijan, asadovhuseynaga@mail.ru
©Sadigova K., Institute of Dendrology Ministry of Science and Education, Baku, Azerbaijan

Annomayus. ITlpuBomsTcs AaHHBIE O COAEPXKAHUIO XJopoduiia B JHMCThAX dYas. Mecrto
MPOBE/IEHUs HcciaeoBaHN — JIeHKOpaHCKUI pernoHabHbIN HAay4dHBIH LIEHTp, ceno XaHOynaH.
Cunte3 xjopoduiia B JIMCThSIX YaWHOTO pAacTEHHsl aKTHBU3MPYETCS BECHOM, a B KOHIE JieTa
WHTEHCUBHOCTh CHHXKAETCS. JKoJOorH4Yeckne arMocdepHbie (HaKTOpbl, OCOOCHHO TMOBBIIICHUE
TEMIIEPaTypbl, HAHOCAT ONPEIEICHHBIN BPEA YalHBIM JUCThAM. YallHOE pacTeHHE NEPEHOCUT XKapy
40°C n ocyIlIecTBISIET CBOE pa3BUTHE B ONTHUMAJIBHBIX yCloBUsAX. [Ipu Temneparype Bele 3TOro
YPOBHSI Ha YalfHOM JIUCTE€ BO3HUKAIOT OXKOTH PA3JIMYHON CTENEHHU, HaOII0JaroTCs KOpUUYHEBBIE
naTHa. Ha onbITHOM yuyacTke McIofib30Bajuch coptra: AszepOaiimkan-2; FAQ-22; FAQ-19; ®apman
po3oBbii u ®apman uail. Takke Obul H3ydyeH mpouecc (POTOCHHTE3a, TEPMOYCTOMUYMBOCTH,
BOJIOY/IEP’KUBAIOIIEH CIIOCOOHOCTH JIUCTHEB Yas, a Takke OOBSICHEHHWE YCTOHYMBOCTH YailHOTO
pacTeHus K (pakTopam OKpYXKaromueil cpesl.

Abstract. Data on the content of chlorophyll in tea leaves are given. The place of research is
the area of the Khanbulan village of the Lankaran Regional Scientific Center. The synthesis of
chlorophyll in the leaves of the tea plant is activated in spring, and at the end of summer
the intensity decreases. The environmental factors of the atmosphere, especially the rise in
temperature, cause some harm to tea leaves. The tea plant tolerates 40°C heat and develops under
optimal conditions. At temperatures above this level, burns of varying degrees occur on the tea leaf,
brown spots are observed. Varieties were used on the experimental site: Azerbaijan-2; FAQ-22;
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FAQ-19; Farman pink and Farman tea. The process of photosynthesis, heat resistance, water-
holding capacity of tea leaves, as well as the explanation of the resistance of the tea plant to
environmental factors were also studied.

Kniouesvie cnosa: Xnopohuiui, TMHAMUKA, TEIUIOTA, 3a1ac BOIbI, IPOITYKTUBHOCTb.
Keywords: chlorophyll, dynamics, heat, water supply, productivity.

Beeoenue

YaitHoe pacteHue BwIpamnuBaeTcs B AsepOaimkane Oomee 100 mer. Knmmaruueckue u
MOYBEHHBIC YCIOBUS OTOTO0 MeCTa 3aHUMAIOT 0co00e MeCTO B BBIpANIMBAHMM 4Yas U
cyorponmuecknx pacrenuid. Eme B 1936 rogy Ha mepBoii koH(epeHLUH, MPOBEACHHOW B baky,
akanmemuk H. C. BaBuioB ckazan, uto «A3epOaifjpkaH SBISICTCS OaHKOM SHIEMUYHBIX (PEIKHUX)
pactenuii mupay». Tor dakt, uro JIeHKOpaHb SBISAETCA 30HON BIAXKHBIX CYyOTPOIHMKOB, 00YCIOBUII
pa3BUTHE BBIpAIIMBaHUSI 4asi B TMOJEBBIX YCIOBUSAX. B Hacrosiiee Bpemsi yallHOE pacTeHUE,
BhIpamuBaemMoe B A3zepOaiikane, MpuoOpeso W3BECTHOCTh HAPAaBHE C YaeM, MPOU3BOIUMBIM BO
BceMupHO u3BecTHhIX WMuaun, Kurtae u Sfnonuu. Knumatndeckue M3MEHEHHs] MOCIEAHUX JIET
CKa3bIBAIOTCS HAa YalfHOM PacTeHHH, KaK M Ha BCEX APYTUX CyOTpOMMUECKHUX pacTeHusix. IMeHHO ¢
9TOH LIENBI0 HAa YalfHOE PACTEHHE BO3IECHCTBYIOT TaKue (PaKTOPBI OKPYKAIOIIEH CPe/Ibl, KaK BHICOKAs
TeMIIepaTypa, OCBEIICHUE, OTHOCUTEIbHAs BIAXKHOCTh, II0YBA, HEXBATKA BOJBI U T. JI.

B Jlenkopanu paiioHe copTa KHTaiCKOTO Yasl BBIPALIUBAIOT Ha muomanu Oonee 20 ThIC Ta.
OcHOBHas 4acTh YalHBIX IUIAHTAUK HaxoauTcs B JIeHKOpaHCKkoM paiioHe, mtoniaas — 50—75 ra B
HEKOTOPBIX TOpHBIX paioHax Jlepukckoro paitona, miomans 150-200 ra — B AcTapuHCKOM
paiione. McTopust BelpaliMBaHus yasi B 3THX pailoHaxX Hadajach B KoHIE 19 — Hauane 20 Beka, a
azepOaii/pkaHCKMil uyall moiyuyun u3BecTHOCTh B 21 Beke. Haumnas c cepeaunsl 20 Beka,
BBIpalBaHUE YAaTHOTO PACTEHUs IEPEKUBAET MEPUOJ] POCTA.

B co3manum 4YaiiHBIX IDIaHTanmii B A3sepOaiikaHCKoN PecmyOnmnke HEOIEHUMOE ydacThe
NPUHSUIN yueHble coceHux cTpaH ['py3un u Poccuiickoit ®enepanuu. C 3Toro nepuoja B Haen
pecnyOnKe Havanmu JeMCcTBOBaTh MPEANpPUATHS IO TepepaboTke, (acoBKe M COPTHPOBKE 4as.
[IpuHATHI perieHus o pa3BUTHIO YaeBOJCTBA B Hallel crpane, «IIporpamma pa3BuTHsl yaeBOACTBA
Ha 2018-2027 roasl».

YaitHoe pacTeHne TpeOOBaTEIbHO K TEIUTY, IIOYBE U OTHOCUTEIHHOU BIAXHOCTH. [10CKOIBKY
KIIMMaTHYeCKHUE U MOYBEHHBIE YCI0BUs JIGHKOpaHU OTBEYAIOT CaMbIM BBICOKUM TPEOOBAHHIM, COPT
KHUTAiCKOro 4asi 3apeKOMEHIOBaN ce0sl 3/1eCh KaK «pOoAHON». V3MeHeHus Kiaumara u pa3iudHble
IKOJIOTHMUYECKHE (PAKTOphI, MPOU3OILIEAIINE HA 3eMyie B MOCIEIHUE TOJbI, HE OOOIUIM CTOPOHOU
JTUHAMUKY Pa3BUTHS YaWHOTO PACTEHMs, KaK M BCEX JPYTHX KHUBBIX CYIIECTB B camy. MmeHHO
MO3TOMY B MIPEJICTABICHHOMN CTaThe MPECTaBICHbI CBEICHUS O (PU3NOIOTUIECKUX, OMOXHUMHUECKHIX
U MOJIEKYJSIPHBIX H3MEHEHUSX, MPOUCXOMAUIMX B JHUCThAX YaWHOIO pACTEHUsS B peE3yJbTare
CTPECCOBOTO BO31€UCTBUS (pakTOpoB BHEIIHEH cpensbl [1—4].

Mamepuan u memoowt ucciedosanus
C uenplo onpeneneHus KOJIMUeCTBa XJIOpOohUia B IUCThIX Yast KHTAHCKOTO COPTa B KAYECTBE
00BEKTOB MCCIIEIOBAHMS HCTONb30Balu copTa U KioHbl: FAQ-22, FAQ-19; FAQ-2; 2/7 JlenkopaHs;
3/341 Kacnuii; 4/44 ®apman po3oBblif; 1/73 ®@apman yaif; a Takxke 20-25-1eTHUe YaiiHbIEe KyCThI
yasi — AzepOaiipkaH-2 (Kak ONBITHBIN BapHaHT), MJIOIIAbI0 BbIpamuBaHus B 3 ra; @apmaH yaii
(FAQ-22), c Bo3pactHbIM niepuoaoM 4—5 net, 30—-35-neTHue yaiiHble KycThl B JIEHKOpaHH, a TaKxke
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B cene Xrouy Jlepukckoro paiioHa, pacnojokeHHoOM Ha BbicoTe 600-700 M TOpHBIX CKJIIOHOB Ha
onbiTHOM 1iosie JIPHII. O6miee komnuecTBO 3€7€HBIX MUTMEHTOB U 00IIero XJIopoduiuia B YaiHBIX
JUCTBSIX ONpPENEIsIA aBTOMAaTUYECKH Ha caMoM coBpeMeHHoM mpubope SPAD 502 plus
XJIOPODUILIMETP.

Hacrtolika waliHBIX KyCTOB HccienoBaiack 1o merony @. @ MankoBa. OnpeneneHue
npoBoamK Kaxabie 30 MuH ¢ ucnoab3oBanueMm 0,2 H HCI (consHOM KHCIIOTBI) IPH HarpeBaHUH
Boibl 710 40°C; 50°C; 60°C; 70°C; 80°C kaxapie 30 MmunyT [8].

Bonoemkocth BHIOBOTO pasHooOpa3us udast oneHuBanu no meroguke H. C. IlermHoBa Ha
ocHOBe «ObIcTporo» Beca [10]. Ha ocHoBe »TOro meroja 4alHBIM JUCT OTAEISIM OT KyCTa,
OTIPE/IETISUTM €T0 HayaJIbHYI0 Maccy, OIpeessuld KOJIMYECTBO BOJIbI, TEPsIeMOM JIucToM Kaxiabie 30
MUH B T€UCHHE 2 4, U MPOU3BOAMIIA PACUeT MCXOIs M3 MCXOAHOM Macchl. llomydeHHble JaHHBIE
npencraieHsl B Tadmumax [5—8].

Pezynemamut u oocyscoenue

OcHOBHOH 3a/1auell TUCTHEB PACTEHUH SABIISETCS MpoLecc (POTOCUHTE3a, HApsAy C JIbIXaHUEM,
TpPaHCIUpPAUEH W TOCTYIUICHHEM KHCIOpOJa B arMOC(epHBId BO3IYyX. 3eJeHbIe NHUTMEHTHI,
OCYUIECTBIIAIONINE 3TOT MPOLECC, — MPOTOXJIOPOPMII, XJIOpoduil «a» u «O». Xmnopodumi,
MPUTATUBAIOLIMN COJIHEYHYIO DSHEPIrUI0, SBISETCA OCHOBHBIM OpPraHUYECKHM COEIUHEHHUEM
npouecca cuHre3a. Kak u nuctbs Bcex Apyrux pacTEHU, IUCTOBOM OPTaH YailHOTO pacTEHUs OYEHb
YyBCTBUTEJIEH K CBETOBON M TemaoBOod »Hepruu. [louku, KoTOpble HAYMHAIOT (PyHKIMOHMPOBATH
BECHOH, 32 KOPOTKHH MPOMEXKYTOK BPEMEHH OOpa3ylOT 3€lieHbI€ JIMCThS, MOKa MPOAOIIKACTCS
mpoluecc CuHTe3a, oOpamaer Ha cebsd BHUMaHue TMojdHOe (GOpMUPOBaHUE JIMCThEB. Bcee
OMOJIOTUYECKHE COCTUHECHUS, CUHTE3MPOBAHHBIC B JIUCTHIX YAWHOTO PACTEHUs, OOECIEYHBAIOT
pa3BUTHE YAHOIO KyCTa.

B npencraBnennoit Tabmuine 1 oTpakeHO YMCIOBOE 3HAYEHUE XJIOPO(UIUIa B JIMCTOBOM
oprase copra 4asi, BO3/J€JIbIBAEMOI0 B XO35IMCTBE IJIOMIA/IbI0 3 ra JIeHKOpaHCKOro pernoHanbHOTo
nentpa HAH Asep6aiimkana Ha miomamy 5 Mm2.

Taobmuma 1
KOJIMYECTBEHHOE OITPEAEJIEHUE JTMHAMWKN U3MEHEHWA XJIOPODOUJIIJIA
B COPTAX YA (mkr Ha 5 Mm? mmomaau), (anpens 2023 r.)

Copma uan Obwee konuwecmeso Xa0pouina
Jlama

15.03 14.04 25.04 28.04 28.04 26/06
AzepOaiipkan-2 37,7 41,0 59,3 60,3 62,6 65,1
dapman gait (FAQ-21) 35,5 37,6 41,6 45,3 47,3 50,2
FAQ-2 39,2 441 47,6 49,7 53,1 55,7
dapmaH po30BEIit 37,0 48,4 49,9 51,2 54,7 58,3
Xazap 39,3 43,7 46,3 48,7 53,1 56,1
FAQ-22 37,4 43,4 62,4 64,0 66,6 71,0
Jlenkopaun 32,6 443 497 50,5 54,8 56,7

Kak Buano u3 Tabmuuel 1, y copra AsepOaiijkaH-2 (Kak OIBITHBIM BapuUaHT), KOTOPBIH
TOJIKO Hadall pa3BUBAThCs B CEpeMHE MapTa, Mbl OOHapyKuiM Bcero 37,7 MKr xiopoduiia, a 'y
copra ®@apman vait (FAQ-21) — 35,5 mxr; y FAQ-2 — 39.2. V ®dapman kopuuyneBoro — 37,0 MKr
xnopodumna; y copra Xazap — 39,3; y FAQ-22 — 27,7 u 32,6 — y copra JleHkopaHb Jaii.

Wtak, B pailoHe pa3BHBAIOTCS pa3HbIE COpTa, a IOKa3aTeld HOBOOOPAa30BaHHBIX COPTOB
paHHEN BECHOW HE CTOJIb XapaKTEPHBI.
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OnHako, KOT/Aa JUCThsSI JOCTUTAIOT ONTUMAIBHOTO Pa3BUTHS, KOJIMYECTBO XJIOpoduiia Kak y
KOHTPOJIBHOTO BapHaHTa, TaK M y B3POCIBIX COPTOB MIPETEPIIEBAET CYIIECTBEHHbIE N3MEHEHHUs. TaK,
B amperne Ha KOHTPOJILHOM Bapuante Obuto cobpano 41,0 Mkr xmopodwia, a B HIOHE
BEreTal[MOHHOTO Meproja 3Ta pa3HULA AocTUrana 65,1 MKr u Oblga BBIINIE MCXOAHBIX JAHHBIX Ha
27,4 mxr. Takue BbicOKkHe TToKazaTesnu gocturaiu 43,6 Mxr y copra FAQ-22. OntumanbHblid CUHTE3
xJiopo¢uiia B JIMCTOBBIX OPraHax COPTOB uasi, BO3/ENILIBAEMBIX B ONTHMAJIbHBIX YCJIOBUAX (30HA
JIPHII), cBUAETENbCTBYET KaK O pa3BUTUHU U MPOAYKTUBHOCTH YAfHOTO pacTeHHs, TaKk U 0 Habope
KAa4E€CTBEHHBIX I10KA3aTEIICH.

B pesynbrare skcneprMMEHTAIbHBIX HCCIEIOBAHUM, MpoBeACHHbIX Ha Tepputopuu JIPHII,
M3MEpEHMs], CIICIaHHbIe B JIMCTOBBIX OpraHax KyJIbTYPHBIX YalHBIX (opMalluii, MpencTaBieHbl B
Tabnuue 2.

Tabnuna 2
JIMHAMUKA HAKOIUIEHHNS XJIOPO®UJIJIA B JINCTHIX HOBBIX YAMHBIX ®OPMALUN,
Ha 5 Mm? nomau/mkr (2023)

Copma Obwee konuuecmso xaiopoghunia
Jlama

20.03 30.03 19.04 25.04 26.04 27.04 12.06 24.06
FAQ-22 24,5 36,3 43,4 52,7 54,2 59,5 60,2 63,3
FAQ-19 24,6 36,9 43,4 45,4 47,0 47,2 54,2 60,4
FAQ-2 34,9 37,9 43,2 447 46,7 49,6 52,7 56,0
2/17 JlenkopaHb 30,.7 33,6 48,4 49,7 50,5 52,4 53,0 54,0
3/341 Xazap 28,9 30,0 36,4 37,0 38,2 41,3 42,0 56,7
4/44®apmaH po30BBIT 31,2 37,4 43,0 44,8 48,3 48,7 51,3 54,0
dapman vait 32,0 35,8 41,3 41,6 43,2 44,5 45,7 56,0
AszepOaitmkan, 600 M 21.4 23,4 21,7 32,2 35,8 38,0 39,7 64,0
Aszep6aitxan, 700 M 20,0 21,6 23,2 30,0 35,2 36,3 40,6 64,4

ITo nansupiM TaOmuiel 2 Komu4ecTBO Xjiopodmuia mo GopmanusM B MapTe OTHOCHUTEIBHO
OMHAaKOBO, a W3MEHYUBOCTh MO ¢opmauusam konebnercs ot 24,5 no 34,9 mMkr VY copra
AzepbaiixaH Ha TOpPHBIX CKJIOHax JlepHKcKoro paiioHa, MOCKOJBKY BEreTallMOHHBIA MEpHOJ
HayvaJics OTHOCHUTENIHHO MO31HO, Ha BhicoTe 600 M 3adukcupoBano 21,4 Mkr xjopoduiuia, a HA
5 MM’ IJIOIIA/1M YaifHOTO JMCTa HA yYacTKe, PAcHojIOKeHHOM Ha BbicoTe 700 M — 20 MKT.

Ecnn Ha ONBITHOM y4yacTKe pa3BUTHE PEYHBIX KyCTapHUKOB Hadajaoch 20 MapTa, TO Ha TOPHBIX
ckJoHax HaOmromaercss 3anepkka Ha 10 guedl. B ompepeneHusIx BBIACHHIIOCH, YTO IO Mepe
MOBBILIEHUS TTOKa3aTeneil arTMoc(epHOro Bo3ayxa U TEMIEpPaTypbl B JIMCThAX MOJIOIBIX PaCTEHUMN
(Bo3pact 4—5 net), mpu OTHOCUTENIbHOW BiIaxXHOCTH 60—65% cuHTe3 XJI0poduiia B TUCThSIX U €r0
aKTUBAlMsl HAMHOIO JIydllle, 4eéM B JPYyTUX 4YacTiaX. [ak, HauMHas C ampens, KOJIMYEeCTBO
xJopouiuia B JMCThAX B TpeThel Jekane Mas yBenuuuioch 10 40 Mmxr Tonbko y FAQ-22. Oro
noBbIieHne coctaBmio 35,5 mxr B FAQ-19; 21,1 mxr B FAQ-2; B 2/7 Jlenkopanu — 23,3 MKT; B
3/341 Xazape — 16,8 Mkr; B 4/44 dapmane kopuuHeBoM — 22,3 Mkr u B 1/73 ®apman yae — 24,0
MKL. OTMETMM Takke, YTO MaHCKUI TOKa3zaTelb XJIOpo(pUula B JIUCTHAX «3EJIEHBIX» YalHBIX
pacTeHHii Ha CKJIOHax rop Ha BeicoTe 600 M Haj ypoBHEM MOps cocTasisieT 42,6 MKT, 4To B 3 pasa
OoJbllle, YeM B JIMCTE YaHOTO pacTeHUs, KyJIbTUBHpYyeMoro Ha BbicoTe 600 M HaJ ypOoBHEM MOpSI.
700 M, T. e. 44,4 MKI. DTOT MOKa3aresb €lle pa3 MOATBEPKAAET 1enecoo0pazHoCcTh () (HEKTUBHOTO
HCIIOJIb30BaHUS TOPHBIX CKJIOHOB M PaCIIMPEHUSI TEPPUTOPUH.

PacmpeHne TOpHBIX CKJIOHOB C LEIbI0 BBIPALIMBAHUS 4Yasg TaKKe HSKOHOMHYECKH
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a¢dexTuBHO, HE TpeOyeT TMNPUMEHEHHS HEKOTOPBIX arpoTeXHUYECKUX MPHUEMOB (IIOJIHB,
OTPBICKMBAaHUE, BHECEHWE YIOOpPEHWH W T.J.) M OYCHb BBITOAHO HJs1 (EepMepoB, HET
HCO6XOZ[I/IMOCTI/I TPAaTUTDH OoJiblie I/IHBGCTI/IHI/If/'I. 3[[605 Ka4CCTBCHHBIC IIOKAa3aTCJIM IPOAYKTaA
OTIIMYAIOTCA OT PC3YyJIbTATOB, IMOJTYYCHHLIX HA IIPOCTHIX YYaCTKaX.

W3yueHre MeXaHM3MOB BIIUSHHS SKOJIOTHMYECKUX (PAKTOPOB B Pe3ysbTare KIMMATHYECKHX
W3MEHEHUH Ha MHOT000pa3ue COPTOB KUTAWCKOTO 4asi B JICHKOPaHCKOM PETHOHAILHOM HAyYHOM
[EHTPE SIBJIICTCS OTHUM U3 MPUOPUTETHBIX BOIIPOCOB COBPEMEHHOCTH. 371ECh MTPHUOOPETH 3HAUCHUE
MOBBIIIEHUE BAKHEHIINX TEMIEpaTypHBIX IOKa3aresied, O0COOEHHO CHW)KEHHE OTHOCHUTEIbHOU
BIQKHOCTH B PE3yJbTaTe YMCHBIICHHS BOIHOCTH PEK M MOpPEH, M3y4YCHHE POCTa M Pa3BHTHUs
YallHBIX PACTEHHH, TEIUIO- ¥ BOJOAKKYMYJIUPYIOIIUX CHOCOOHOCTEH. OCHOBHBIC MpoOiembl. C
YYETOM 3TOT0 M3yYajH TEPMOCTOHKOCTh YaHOTO PACTEHUS M BOJOYACPKUBAIOIIYIO CIOCOOHOCTH
muctheB. B Tabmure 3 npeacTaBiieHbl CBECHUS O TEPMOCTOMKOCTH KUTAMCKOTO YalfHOTO PACTCHHUS.

Tabmuma 3
3ACYXOYCTOMYMBOCTH COPTOB YA S B BABUCUMOCTHU OT TEMITEPATYPBI
Copma TemnepamypHoe nogpedicoerue 4aiinblx 1UCMbes
40°C 50°C 60°C 70°C 80°C
Azepbaiimxan-2 - - ++ +++ $+4++
FAQ-22 - - ++ bt ++++
FAQ-19 - + ++ +++ ++++
FAQ-2 - + ++ +++ ++++
Jlenkopans - + ++ +++ ++++
Xazap - + ++ +++ o+
®apMaH po30BbII - - ++ +++ 4+
®apMaH yai - + ++ +++ ++++

Ilpumeuanue: «—» — 0€3 NMOBPEKACHUH, «+» — CIa0bI ypoH, «++» — cpeaHuil ypoH, «+++» —
BBICOKHIA YPOH, «++++)» — MOJIHBINA YPOH

Kak BumHo u3 Tabmumpl 3, B 3aBUCMMOCTH OT YCJIOBMH BBIPALIMBAHUS COPTOB 4Has MX
AKapOCTOMKOCTh TOCTAaTOYHO ONM3Ka JApyr K apyry. B xozme skcneprMeHTa ObUIO YCTaHOBIIEHO, YTO
IIpU TeMIieparype 4aiiHoro pacteHus Boiie 40°C nucThs CHauasa cierka noBpexJIalTces, IPU 3TOM
IIPU3HAKE TOBPEXKIAIOTCA CEMEHA HAa KOHUMKAaX JIMCTHEB, a YEPE3 HEKOTOPOE BPEMs KOHYMK JIMCTA
npeBpamaercs po3oBblil. VI3 00beKTOB UCCIeI0BaHUS HE OTMEUEHBI TOJIBKO copTa A3epOaiipkaH-2
(xoHTpONbHBIN BapuaHT), FAQ-22 u ®apman po3oBblii. Beicokas Temneparypa, HabItonaBIIascs B
paiioHe B JieTHHI ce30H (uronb 2021 1), BbI3Basia pa3HyIO CTENECHb MOPAKECHHS YaliHOTO PacTeHUS
[8—11].

Jlerom ecnu HabmroaeTcs 3acyxa, 1eaecooOpa3HO MPOBOAUTH ONPBICKMBAHUE IJIONIAJCH B
BeuepHee Bpems [12].

Crnenyet TakXe OTMETUTD, YTO Ha YalHBIX MJIAHTALMIX, PACIIONIOKEHHBIX Ha BbicoTe 600—700
M B cene Xtouy JIepukckoro paiioHa, HECMOTPS Ha CyXOM KJIMMAT, Ha JIMCThSIX YalHbBIX PACTEHUU HE
3a(hUKCUPOBAHO MPU3HAKOB MOBPEXKACHUS MM 3aCHIXaHUS B 3aBUCHUMOCTHU OT TEMIIEPATyPHI.

B Tabnuue 4 moka3aHa BOAOYJEpKHMBaIOLass CHOCOOHOCTb  JIUCTOBBIX  OPraHoOB
KyJBTUBHPYEMOT0 YailHOro pacTeHust Ha onbITHOM ydactke JIPHIL u Ha tepputopun depmsl, npu
9TOM pa3InYMil MEXIy BUJAMHU HE HaOII0AaeTcs.

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 148



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

Tabauma 4
BOJOYAEPXXMBAIOIIAS CITOCOBHOCTSL JIMCTHLEB YAUHBIX COPTOB,
MKJI/4 Ha OTIBITHOM y4YacTKe

DKcnepumenmanbHulil y4acmok ITnowaow nons

S N N N N S N N N N

S = = = S S = = = 2

>3 S S S 3 > X S S S 3]

E § = = = IS E § = = = l§
Asepbaiipkan-2 0,760 0,700 0,673 0,600 0,600 0,700 0,680 0,600 0,575 0,500
FAQ-22 0,785 0,750 0,750 0,655 0,610 1,00 0,950 0,875 0,815 0,720
FAQ-19 0,800 0,780 0,720 0,700 0,645 0,950 0,900 0,860 0,800 0,715
FAQ-2 0,500 0500 0475 0440 0400 0,600 0,540 0,505 0,470 0,400
JlenkopaHb 0,500 0456 0440 0400 0400 0,600 0,545 0,505 0,425 0,470
Xaszap 0,400 0400 0372 0370 0,345 0,700 0,655 0,810 0,515 0,450
dapman pososeii 0,400 0,400 0,375 0,360 0,340 0,900 0,870 0,835 0,740 0,370
dapman yait 0,700 0,670 0,600 0580 0510 0,940 0,900 0,875 0,785 0,500

W3 panabix Tabmunbl 4 BUAHO, YTO OTHOCHUTENIBHOE pa3sHOOOpa3ue JIMCTHEB KOHTPOJIBLHOTO
BapHaHTa U OIBITHBIX 00pa3LOB, JUCTHEB BEreTauu 1no copram cocrasiseT 0,760 MK JIHCThEB
copta AsepOaiipkaH-2, a ocTalbHOE — Jpyrue MNpoayKTbl. KomudecTBO BOABI pacCUMTHIBAIU
UCXOJSl U3 UCXOIHON MAcChl U ONpPeNIessuld KOJIMYECTBO BOJIbI, TEPSEMOi (HCTapsieMoii) TUCTOM 3a
2 gaca. Mcxonst W3 aHaATOMHYECKOTO CTPOCHHUS JIHCTA, OBUIO TMOACYMTAHO, YTO JIMCTOBOM OpraH
tepsiet 0,500 MKJT BOZIBI.

N3 Tabnuubl 4 BUIHO, YTO BOJAOYEpKUBarolIel criocodHocT nuctheB B FAQ-19, ®apman
yaii 1 B FAQ-22, Gosbiiie 4eM nmpoBepouyHbIX BapuaHToB: B FAQ-22 Ha 0,125 Mk u B FAQ-19 Ha
0,140 mxn. OgHAKO KOJUYECTBO BOJIBI, TepsieMo ucToM 3a 2 4, cocrasiser 0,175 mxin; FAQ-19
06110 BBICOKMM — 155 MKu1. ¥V copra @apman vaii auctes norepsuta 0,190 B Teyenue 2 yacoB. OTH
MO0Ka3aTesIy FOBOPAT O TOM, YTO 4eM OOJIbIlle BOJbI OHU UCHAPSIOT, TEM MEHEE JI0JITOBEYHBI U TEM
XyXe InepeHocAT 3acyxy. OnbiTHble pacreHus: FAQ-2 Jlenkopans, Xazap u PapMaH po30BBIN
o01aar0T OOJIBIION BOJIOEMKOCTHIO M MOTYT IPOTHBOCTOSITH 3aCyXe€.

N3 Tabnuier 4 Obuia onpesesieHa BOJOAKKYMYITUPYIOIIAsi CIIOCOOHOCTh JIMCTOBBIX OPTraHOB
peuHbIX (opManuii, BO3/ETbIBAEMBIX B PEUHOM I10JI€, U OBLIIO BUJHO, YTO BOJIOEMKOCTh (hopManuit
B IIOJIEBBIX YCIJIOBUSX BBINIE, YEM y OINBITHBIX MOJIEH. DTOT NMPU3HAK JOJDKEH pacCMaTpUBaThCs IO
BO3PACTHBIM PA3JIMYUAM YalHBIX KycTOB. KonnuecTBo BOJbI, TEPSIEMOIN pacTEHUSIMU TPOBEPOYHOTO
BapHaHTa B 000uX paiioHax, oguHakoBo. FAQ-22 motepsut 0.180 mxi Boxsr 3a 2 yaca; FAQ-19 —
0,175 mxi; FAQ-2 — 0,200 mki; Jlenkopanp vait — 0,150 mxir; Xazap — 0,150 mxn; @apman
po3oBelif — 0,030; ®apman vait — 0,200.

Huzkas oTHocuTenbHAsl BIAXKHOCTH BO3JyXa B IOJIEBBIX YCJIOBMSIX 3HAUMTEIbHO CHHXKAET
BOJIOYIEP’)KUBAIOILYIO0 CIOCOOHOCTh YaiHOro jucta. IloaTomMy oOpoleHHe peyHBIX MoJIel JIETOM
JOJKHO OBITh OZJHUM M3 OCHOBHBIX arpOTE€XHUYECKUX MEPONPUSATHIHA.

3axnouenue
1. 3 uccnenoBaHuil BBISICHUIIOCH, YTO aKTUBHBIA CHHTE3 XJIOPOPWILIIA B JHCTHIX YAaHHOTO
COpTa HAYMHAETCS BECHOM, a B KOHIIE JIETA OTMEYACTCs] CHUKCHUE.
2. Yaitable opmarum, BelpaiirBaeMbie B JIeHKOpaHCKOM paiioHe AzepOaiiikaHa, yCTOHYMBBI
Kk Temneparype no +40°C, npu mOCIHEAYIOLIEM IMOBBIILIEHUU TEMIIEpaTypbl OTMEYaeTcs
ITOBPEXKICHHUE JINCTHEB.
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3. Y uccnenoBaHHbIXx  (opmanmii:  AsepOaimkan-2; FAQ-22 wu  ®apman  yai
BOJIOYICP’KUBAFOIIIAsT CIOCOOHOCTD JIMCTHEB 3HAUYNTEIIBHO BBIIIIE.
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MOP®OBUOJOI'NMYECKHUE U KAMECTBEHHBIE OCOBEHHOCTH HYTA
B YCJIOBUSAX BOT'APHOI'O 3BEMJUIEJIEJIUSA HAT'OPHOI'O IIMPBAHA

©/lamupoea I. C., Hayuno-ucciedoeamenbCKull UHCMUumym 3emiedenus
npu Munucmepcmae cenvckoeo xossticmea Pecnybnuxu Azepbaiiosican,
2. baxy, Azepbaiioocan, zahid.mustafayev67@.mail.ru

MORPHOBIOLOGICAL AND QUALITATIVE FEATURES OF CHICKPEAS
IN RAINFED FARMING CONDITIONS OF MOUNTAINOUS SHIRVAN

©Damirova G., Research Institute of Agriculture Ministry of Agriculture
of the Republic of Azerbaijan, Baku, Azerbaijan, zahid.mustafayev67@.mail.ru

Annomayus. B cratbe npeacTaBiaeHbl B3STbIE U3 5 MUTOMHUKOB 63 MHTPOLYLIMPOBAHHBIX U3
ICARDA coprooOpa3ua HyTa, KOTOpblE€ OLIEHEHbl IO CBOEH YypOXAMHOCTH, CTPYKTYpHBIM
3JIEMEHTaM IPOAYKILUH, KadecTBY 3€pHAa, TeMIIepaType pPAaCTUTEIbHOIO IOKpOBa B YCIOBHAX
3acyILJIMBOM OOorapsl U CpaBHEHBI CO B3SITHIM B KauecTBe cTaHaapra coproM CyntaH. MccnenoBanus
npoBoamuch B 2017-2018-m rogax Ha l'oOycraHckol pernoHambHOM OmMbITHOM cranmmu HUU
3emiiefieNus, Haxonsulelcs B 30He 3acyuuinBoi 6orapsl Haropnoro Iupsana. Llensto maHHOTrO
uccieoBaHusg OblT 0TOOpP M3 COpTOOOPA3lOB HyTa MEPCHEKTUBHBIX B YCIOBHUSX 3aCyILJIMBOMN
6orapsl (OpM, OTIIMYAIOIIUXCS 3aCYyXOyCTOWYHBOCTHIO, MOP(HOPHU3NOTOTHYECKUMH MTPH3HAKAMH,
YPOXKaWHOCTBIO M JIPYTMMHM DKOHOMHUYECKH Ba)XKHBIMU IOKazarelasiMu. B oTroOpaHHBIX 110
HSKOHOMHYECKH Ba)XKHBIM IPU3HAKaM COPTOOOpa3lax HyTa, B3ATHIX U3 PA3IUYHBIX MEXyHAPOIHBIX
IIUTOMHHUKOB, I10KA3aTeld ypOXKaWHOCTH cocTaBiasamu 265-385 r/m’. B sTux copTooobpasiax
CpeJHMe 3HAYEHMS yPOKAHHOCTH ObLIM BhIIIE CTAHAAPTA M 3Ta pa3HHUIa cocTasisia 50 r/m%. 3aech
MaKCHMaJIbHbIE TTOKA3aTe N yPOKAHHOCTH OBUIM HOTy4eHbl y coproobpasios F.09-304 (380 r/m?) u
F.09-294 (385 r/M?). Ominuaromuecss ypokKalHOCTBIO COPTOOOpasibl HyTa 6Gonee 3(PEKTHBHO
MCIOJIb30BAJIM MTOYBEHHYIO BIIary B YCJIOBMSIX 3aCyLTMBON Oorapsl. Pa3sHuia Mexay Temmeparypoi
PacTUTEIHLHOIO MOKPOBAa M TEMIIEPATypoll BO3/yXa y pa3HbIX COPTOB BapbHpOBaia B 3aBUCUMOCTHU
0T OMojoruuecknux ocodeHHocTel copra. Temmeparypa pacTUTENBHOIO MOKPOBa B COPTOOOpa3max
HyTa U3 NHUTOMHHUKOB B YTPEHHHME 4Yachl BappupoBaia B uHrepBasne 20,1-23,1°C, nHem — B
untepsaine 21,7-23,7°C. Pa3Huna Mexay TeMIepaTypol pacTUTENIBHOTO ITOKPOBA M TEMIIEPATY PO
BO3/lyXa B JHEBHBIE YacChl CHIDKaJlach W Kojebamach B uHTepBane 8,1-10,7°C. Dta paszHuia B
CpaBHEHUU C yTpeHHUMH yacamu coctanisiia 0,5-0,9°C. UccnenoBannsie coproobpasisl F.97.706,
ILC 487, F.07-100, F.07-292, F.09-210 B ycnoBusX 3acyXHu Jy4Yllle PETyIUpOBAIA TEMIEPATYPHBIE
pPEeXKUMBI B IHEBHBIE Yachl. Brixos Oenka ¢ rekrapa BapbupoBai B unTepaie 7,38—10,4 1/ra, camble
BBICOKHE TIOKa3aTeau ObLIU MOJIy4YeHbl y COPTOOOpa3oB, OOUINI BereTallnOHHBIN NePUO KOTOPBIX
coctasnsin 207 nueit — F.09-304 (9,88 w/ra) uz nuromuuka CIEN-W, F.07-292 (9,01 w/ra) u3
nutoMHuka CIEN-DT u F.09-294 (10,4 1/ra) u3z nutomuuka CIABN.

Abstract. The article presents 63 chickpea varieties introduced from 5 nurseries of [CARDA,
where the yield, structural elements of production, grain quality and surface temperature in rainfed
farming conditions were evaluated and compared with the Sultan variety taken as a standard.
The research was carried out at the Gobustan Regional Experimental Station of the Research
Institute of Agriculture under rainfed farming conditions of Mountainous Shirvan in 2017-2018.
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The difference between the surface temperature and the air temperature varied in different varieties
and depended on the biological features of the variety. Surface temperature in chickpea varieties
from nurseries varied in the range of 20.1-23.1°C in the noon hours, and in the noon — in the range
of 21.7-23.7°C. The difference between the temperature of the vegetation cover and the air
temperature in the daytime decreased and varied in the range of 8.1-10.7°C. This difference in
comparison with the morning hours was 0.5-0.9°C. The temperature regime in the daytime of
the studied varieties F.97.706, ILC 487, F.07-100, F.07-292, and F.09-210 was better regulated
under drought conditions. In chickpea varieties selected for economically important traits, taken
from various international nurseries, yield indicators were 265-385 g/m?. The average yield values
of these variety accessions were above the standard and this difference was 50 g/m. Here,
the maximum yields were obtained in accessions F.09-304 (380 g/m?) and F.09-294 (385 g/m?).
The yield of protein per hectare varied in the range of 7.38-10.4 cwt/ha, the highest rates were
obtained in varieties with a total growing season of 207 days — F.09-304 (9.88 cwt/ha) from
the CIEN nursery — W, F.07-292 (9.01 cwt/ha) from the CIEN-DT nursery and F.09-294 (10.4
cwt/ha) from the CIABN nursery.

Kniouesvie cnosa: HyT, celekins pacTeHHM, COPTa, OOrapHOe 3eMIIeesre, YPOKaiHOCTb.
Keywords: chickpeas, plant breeding, varieties, rainfed farming, crop yield.

Hyt Gorar yreBogaMu, 6enkamMu, HE3aMEHUMbIMA aMHUHOKHUCIIOTaMH, XUPHBIMU KHCIOTaMH,
BUTaMUHAaMHU U MUHEpAJIaMH. DTH BEIIECTBA YCBAaUBAIOTCS YEJIOBEUECKUM OPraHU3MOM Ha BBICOKOM
ypoBHe (86%). Hemocrarok Oenka B palmoHE MOXXHO BOCIOJHUTH HCIOJb30BAHHUEM JSTUX
KyaeTyp [3].

MHorue y4yeHble UCCleoBaJId psfl acleKToB HyTa. B AsepOaiiikane Taxke ObLI MOIy4YeH
psA BaKHBIX PE3yJbTAaTOB IO CEJIEKLUUU W IPOU3BOACTBY ceMmsH HyTta. JI. A. AmupossM, 3. U.
AxnepoBeiM, P. C. Mup30€BbIM U MHOTMMH JIPYTMMH HCCIEIOBAaTEIsIMU OBLIM OTOOpaHbI U3
MIUTOMHUKOB U MPUBJIEYEHBI K CEIEKLIHOHHBIM padoTaM OTINYAIOIINECsS YCTOMYMBOCTBIO K 3acyXe U
00JIe3HSAM MEPCNEeKTUBHBIE JMHUM, WHTPOLYLHUPOBAaHHBIE M3 MEXIyHapOJHOTO CEJIEKIIMOHHOTO
uentpa [CARDA [1-3].

Arpobuonoruueckre 0COOEHHOCTH HOBBIX COpPTOB, MOJYUYEHHBIX B XOJ€ MPOBOJUMBIX B
AzepbaiixaHe CeNeKIMOHHBIX padoT, npuBeaeHsl Hke. CopT HyTa Ha3pun Obul co3/1aH METO0M
UHAMBUAYyanbHOro orb6opa u3 reHotuna Flip 00-19, Takke WHTPOLYLMPOBAHHOTO U3
MexayHaponHoro HayuyHoro nentpa ICARDA. Bereranuonssiii nepuoa copra Hyta Haspun npu
MpeA3MMHHX TToceBax cocTasisieT 178—183 nmueit, a B mpearopHsix obmactax — 220-225 nuei.
Macca 1000 3epen moxetr nocturark 340-380 r., conepxanue 6enka — 23,4%. Pactenust sToro
copta Beicokopocible (7075 cm). CopT ycTOMUUB K MoseraHuto u 6onesnsam [3].

Typeukue yuensie B 2015 . u 2016 1. usyuwin 8 reHotunos. B pesynberare ucciaenoBaHus
OBLIO YCTAaHOBIIEHO, YTO pa3Mep pacTeHus coctamiser 38,2-41,9 cMm, uucno Betok — 3,33-3,87
eauHuIL, pazmep 606a — 18,3-25,5 cm [4-6].

H. O. HoBukoBa omucana ocoOeHHOCTH (QOpPMHpPOBaHHUS OHOMAcChl W TMPOSYKTHUBHOCTHU
HyTa [7]. IlppuHuMas BO BHMMaHHME Ba)KHOE 3HAYCHHE HYTa KakK IPOJOBOJILCTBEHHOW KYJBTYpBI,
ObUIa MMOCTaBJIEHA LIeJIb UCCIIEOBATEIbCKON pabOThI, KOTOpasi COCTOSIa B MIPOBEICHUH UCIIBITAHUS
copToobpasiioB, uatponyimpoBadasix u3 ICARDA, B ycnoBusix 3acynumBoi 6orapel Haropaoro
[[IupBaHa, u3yuyeHue B CPAaBHEHUH CO CTaHJIAPTOM OMOMETPUUYECKUX IOKa3aTesel, OleHka U 0TOop
Ha 5TOM OCHOBAHUU MEPCIEKTUBHBIX (POPM, YCTOHUMBBIX K 3acCyXe.
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Mamepuanvl u memoovl

C 1menpl0 OLEHKM cOpTOOOpa3oB HyTa B YCIOBHX 3acyluinBod Oorapbl Haropuoro
[upBana, yCTOMYMBOCTU K (haKTOpaM OMOTHUYECKOTO M aOHMOTHUYECKOTO CTpecca, ypOXKAMHOCTH U
KadyecTBa 3epHa, MOPHOPU3NOIOTHIECKUX OCOOCHHOCTEH, MPOBOAMIUCH ONbITHl Ha yyacTke POC
I'oGycTana Hay4yHO-UCCIIEJOBATEIHCKOTO MHCTUTYTA 3eMJICICIHS.

B xauecTtBe 0OBEKTa HCCIENOBaHMS OBUIM HWCIOJNB30BaHBI 63 coprooOpasma HyTa,
MHTPOAYLUPOBAaHHBIX U3 5 nuToMHUKOB MexayHapoaHoro nenrpa ICARDA. ®a3bl pa3Butus, B
TOM YHCIIe 00IlKMe CPOKH BereTaluu, ObUTH U3y4YeHbl Y COPTOOOPa310B, OTOOPAHHBIX MO MpPU3HAKAM
YCTOMYMBOCTU K OOJIE3HSM U 3KOHOMUYECKOW LIEHHOCTH, U CPAaBHHUBAJIUCH CO B3SITHIM B KauyeCTBE
cragmapra coptoM HyTa «Cynrany». OmnpenencHue (HEHOIOTUYSCKUX HAOMIOACHUA W JAPYTHX
IIOKa3arejied OCYLIECTBISUIOCh HAa OCHOBAaHMM METOAUYECKMX YyKasaHudM Bcepoccuickoro
WHCTUTYTa pacTeHUEBOJCTBA [8&, 9].

OINBITHl CTaBMJIMCh B 3 MOBTOPHOCTSX M IUIOMIAAb KAXKIOM Ipsaaku cocTapisima 1 w2,
[TpoBOAMIOCE CpPaBHHUTEIBHOE H3y4Ye€HHE MOP(OIOTHYECKHX TNPU3HAKOB, YPOXKAWHOCTH U
CTPYKTYPHBIX 3JIEMEHTOB COPTOOOPA3IIOB.

Conepxanue aszoTa, O€JIKOB U J>KUPOB B 3€pHE COPTOOOPA3IOB HyTa OMNPEIeIIsiin
MonuduImpoBaHHbIM MHKpoMeTonoM Kenmana na ammapare Keltek 1003 (LKB). Jns nmepeBona
cofiepaHus a30Ta B OETIOK Mcmoib3oBaiics kodhdumuent Nx6,25 [10].

Pesynomamot u o6cysrcoenue

B roapl wuccienoBaHus TOKa3aTeNd YPOKAWMHOCTH M €€ CTPYKTYPHBIX JJIEMEHTOB Yy
copTooOpa3l0B HyTa BAapbUPOBAJIU B LIMPOKOM juana3zoHe. Tak, yucio 6000B y H3y4yaeMbIX
coproobpa3iioB Hyta coctaBimsuio 93,0-155 emunun, macca 3epHa — 22,4-56,1 1, uucio
MPOAYKTUBHBIX MEXI0y31Hil BapbupyeT — 22—-46 equnuil. [lupruna 60608 y coprooOpa3ioB HyTa
— 1,0-1,5 cm, mmuaa — 2,0-3,2 ¢M, 4KciI0 3epeH B oJHOM 000e — 1-3 eMHUIIBI B 3aBUCUMOCTH
OT pa3MepoB 6000B U pa3MepoB 3epeH B O00e.

B paznuuHble To/bl BEreTaly B X0J€ UCCIEA0BaHUs COPTOOOPa3IIoB HyTa ObLIO OINPENEIeHO,
YTO BBICOTA pacTeHHil coctaBimsia 40—62 cMm, a BbICOTAa OT KOpHEBOM IIEHKM JI0 mepBoro 606a
u3MeHslach B uHTepBaie 18—28 cm. ¥V copra Hyta CynTaH cpeHUE BEIMUYMHBI 3THUX MOKa3aTenen
OblTu HUKE HAa 3% 1 13%.

Bonbas BeicoTa nepBoro 606a ot 3eMin o0sieryaeT MexaHn4eckuii cOop U CHUXKaeT MoTepu
ypoxasi. BblpamuyBanue Takoro TUIIa COPTOB MPEJCTABISAET OONbIIOE MPAKTUUYECKOE 3HAUECHHUE IS
MexaHHueckoro cbopa ypoxas. B coprooOpasnax HyTa, BKIIOYEHHBIX B MCIIBITaHUS, B YCIOBHSIX
3acyllIMBOM Oorapbl 3koHOMHUYeckoro paiioHa Haropnoro IlupBaHa ypokalHOCTh 3€pHa
BapbUPOBAJIA B IMMPOKOM Juana3one — 150-385 r/m?.

TToka3aTenu BBICOKOH ypoxkalfHOCTH ObLIM OTMedeHbI y coproobpasia F.09-304 (380 r/m?) u3
nutomunka CIEN-W, F.07-280 (340 r/m?), F.09-219 (345 r/m?) u ILC 487 (340 /M%) U3 NUTOMHMKA
CIEN-LS, a uuskue mokazarenu — y F.09-127 (175 r/m*) u3 nutomuuka CIEN-W u F.09-70
(220 r/m?) u3 nutomuuka CIEN-W.

3nech Mmokazarelii MaKCUMAaJIbHOM BBICOTHI pacTeHWU HaOmomaimch y coptoodpasior F.09-
304 (51 cm) u3 nuromuuka CIEN-W, F.09-219 (54 cm) u ILC 487 (53 cm) u3 nmuromuuka CIEN-LS.

Ilo paccrosHUIO OT KOpHEBOM MHIeiiku a0 mepBoro 0o0a MakcHMMajbHOE 3HAYCHHE OBLIO
nosryueHo y coproodpasua F.08-49 (28 cm) u3 nuromuuka CIEN-W, a mis nmokazarenst maccesl 100
3epeH MUHHUMAJIbHOE 3HAY€HHE TMOIydeHo y copToodpasma F.09-137 (280 r) uz nutomanka CIEN-
W (PucyHok).

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 154



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023

https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92
m F.09-137 m F.09-304 ILC 487 mF.07 -100
= F.07 - 246 F.07-292 mF.09 4294 B Cynran
400
350
300
250
200
150
100 Cynran
F.09 — 294
50 F.07- 292
F.07 — 246
0 F.07 - 100
CF\ ILC 487
F.09-304
& ,
&651» & 5& & s F.09-137
& SRS N
I & & ngf S S 2
O (b,oo «QXAV QO(O (,J@Q bo &66 «b‘}’“
¥ F  © & & & &
& o $ > < <
S SIS &4& $° )
&ﬁ\ %fz?b & S & QOQ
0& Q) Q“b A ‘2»0
‘%Q Q«b Qy‘b' Q$‘
$ (,)Q;Q (OOQ’
& &
Q
%\‘b o&é\

Pucynok. Mop¢oOunonornieckue nmokasarelid COpTOOOpasloB HyTa, OTOOPaHHBIX W3 MUTOMHHKOB,
naTpoayupoBanubix u3 ICARDA

B coprooOpasmax wHyrta, oroOpanHblx u3 muroMHHKAa CICTN 10 CBOMM 3KOHOMUYECKHU
Ba)XHBIM TPU3HAKAM, TOKAa3aTelM ypOXKalHOCTU BapbupyioTcs B uHTepBane 300-335 r/m?, us3
nuromuuka CIEN-W — B untepsane 300-380 r/m%, u3 nutomuuka CIEN-LS — B unTeppane 265—
345 r/M?, u3 muromnuka CIABN — B unteppane 345-385 r/m>. B coproobpasue F.07-292,
oto6panHomM u3 mutomuuka CIEN DT, yposkaiiHocTs cocraBmsiia 335 1/mM’. B 0ToOGpaHHBIX
coprooOpa3iiax CpeaHue IOKa3aTell ypOXXKAWHOCTH OBUIM BBIIE CTaHAApTa M 3Ta pa3HUIA
cocramsma 50 /M. 3dech MakcHMaNbHbBIE I10KA3aTeNM ypOKAMHOCTH OBUIM MOJTYYEHBI Y
coproo6pasuos F.09-304 (380 r/m?) u F.09-294 (385 r/m?). Otnuyaronuecs cBoel yposKaitHOCTBIO
copToOoOpa3ilbl HyTa B YCIOBHUSAX 3aCylUIMBOM Oorapsl Oosee 3(PGEKTUBHO HUCHOIb30BAIN
BIIQXKHOCTH TTOYBHI (PHUCYHOK).

bouta wu3ydeHa 3aBUCMMOCTh  MOP(POOHMONOTHYECKUX  MMOKa3zaTesleld  HMCCIeIOBaHHBIX
COpTOOOpa3OB HyTa OT METEOPOJIOTMYECKHX YCIOBHHM roja Bererauuu. Pe3koe MOBBIICHUE
TEeMIIEpaTyphl B KOHIIE HUIOHS U Hadane utoist 2019 roxa, koraa mpoBOIMINCH UCCIIEAOBAHUS, CTAJIO
NPUYMHON OoJlee HHU3KOTO pPOCTa pPAcTeHWH B CpaBHEHHH C JIPYyTMMH TOJaMH M B pe3yibTare
CHWXeHUs ypoxaitHocTH 3epHa. CopTooOpasiel HyTa F.07-100 (57 cm), F.09-194 (56 cm), F.05-36
(54 cm), F.08-103 (55 cm), F.07-246 (56 cm) u3z muromuuka CICTN, F.07-292 (57 cm) us
nutomHuka CIEN-DT, F.09-294 (62 cm), F.09-2 (60 cm), F.03-53 (60 cM) u3 muromauka CIABN
OBLTM BKJIIOYEHBI B TPYIIIBI BBICOKOPOCIBIX COPTOB, a coprtoooOpaszerr F.07-31 (40,0 cm) wus
nutomMHuka CIEN-LS Obul BiiIIOWEH B Tpymmbl HU3KOOPOCHbIX. [lo dmcmy ©000B Ha OgHOM
pactenuu (142 enunuiibl) U Macce 3epHa (46,7 T) Hanbonee ommyancs coproodpaser F.07-292 u3
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nutoMHuka CIEN-DT, a mo paccTossHHIO OT KOPHEBOM IIEHKHU A0 MepBOro 606a — copTooOpasIbl
F.07-292 (26 cm) u3 mutomuuka CIEN-DT um F.09-294 (26 cm) u3 nuromnuka CIABN. B
MCCIIEIOBAaHHBIX copTooOpasnax HyTta macca 1000 3epen BapsupoBanachk B unrepsaie 28,0-40,8 .
C »TOl TOYKM 3peHUs CaMblii BHICOKHI MMOKa3areinb OTMeueH y coproodpasna F.09-294 (40,8 r) u3
nutomHuka CIABN, a cambiii HM3kMid TOKaszarenb — y coproooOpasma F.09-137 (28,0 r) uz
nutomHuka CIEN-W (Pucynok). B copTooOpa3iiax HyTa, mepuoj BereTaliu KOTOPBIX COCTABIISCT
207-210 nHe#t, ObUTM U3YYECHBI U CPABHEHBI CO CTAHAAPTHBIM COPTOM OMOXMMHMYECKHE MOKA3aTeIn
3epHa, B TOM YHCJIe CoAepKaHue OeKa 1 )Kupa B 3epHe, BBIX0J Oenka u sxupa ¢ rekrapa (Tabmuma).

Tabnuua
KAYECTBEHHBLIE ITOKA3ATEJIM OTOBPAHHBIX COPTOOBPA3IIOB HYTA
Hazeanue Brascnocms  Cooeporcanue  Codepoicanue  Bwixoo benxa ¢ Bvixoo ocupa ¢
copmoobpasyos sepua, % acupa, % benxa, % eexmapa, y/2a eexmapa, y/ea
CICTN
F.07-100 10,9 7,65 23,7 7,935 2,563
F.07 — 246 10,0 6,65 25,3 8,096 2,128
CIEN-W
F.09-304 10,4 6,38 26,0 9,880 2,424
F.09-137 9,5 8,00 24,0 7,680 2,560
CIEN-LS
ILC 487 10,1 7,90 24,2 8,228 2,686
F.09-219 9,5 7,93 22,6 7,797 2,736
CIEN-DT
F.07-292 10,3 7,77 26,9 9,012 2,601
CIABN
F.09-2 10,5 7,56 26,6 8,577 2,608
Cynran (cTaHz.) 9,8 7,40 244 5,368 2,421

B coproobpasiax HyTa B yCIOBUSAX 3aCyILUIMBON Oorapbl copep:kaHue Oelka BapbHUpPOBAIOCH
B mpeaenax 22,6-27,0%, conepxkanue xupa — 6,38-7,93%, Boixon Genka ¢ ra — 7,38-10,4 1/ra,
BbIXON Kkupa — 2,14-2,73 w/ra. [lo makcuManbHOMY COAEpX)aHUIO OejKa BBIACISIIUCH
coptoobpasiiel F.09-304 (26,0%) u3 nmuromuanka CIEN-W, F.09-292T (26,9%) u3 nutomuuka CIEN-
DT, F.09-294 (27,0%) u3 nutomuuka CIABN, no comepxkanuto xupa — F.07-100 (7,65%) u3
nutomHuka CICTN, F.07-280 (7,78%), ILC 487 (7,90%) u F.09-219 (7,93%) u3 nutomuuka CIEN-
LS, F.09-292 (7,77%) u3 nutomuuka CIEN-DT. Haunbosnee BricOKHi1 BBIXOJ] O€Ka C Ta OTMEUEH y
coproobpasios F.09-304, F.07-292, F.09-294, a Beixon *upa ¢ ra — y coptoodpasuoB ILC 487,
F.09-219, F.09-294, coctaBnss coorBercTBeHHO 9,88—10,39 m/ra m 2,68-2,74 n/ra (Tabmuma).
Pasnuna mexnay temneparypoil pacTHTENBHOIO IOKPOBA M TEMIIEPaTypod BO3AyXa Yy pPa3HBIX
COpPTOB BapbUpOBaja B 3aBUCUMOCTH OT OMOIOrMYecKHX ocoOeHHocTel copra. Temmeparypa
pPacTUTETHHOTO MOKPOBa B COPTOOOpa3lax HyTa U3 MUTOMHUKOB B YTPEHHHE Yachl BaphbHUpOBaIa B
untepane 20,1-23,1°C, nuem — B wuntepBane 21,7-23,7°C. Pa3Huma Mexay TeMIeparypoiu
pPacTUTETHLHOTO MOKPOBAa M TEMIEPATypoil BO3AyXa B JHEBHBIE Yachl CHUXaJlach M Kosebanach B
unrepBaie 8,1-10,7°C. Dra pa3Hulla B CpaBHEHHHM C YTpEHHHMMHU dacamu cocrtasisiia 0,5-0,9°C.
Uccnenoannbie coptoobpasiusl F.97.706, ILC 487, F.07-100, F.07-292, F.09-210 B ycnoBusx
3aCyXH Jy4llle PeTyIHUpOBAIHA TEMIIEPATYPHBIC PEKUMBI B THEBHBIEC YaChl.
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1. ITokazatenu ypokaitHOCTH B copTrooOpasmax HyTa, OTOOpPaHHBIX IO ASKOHOMHUYECKH
BAKHBIM TNPU3HAKAM U3 PA3IMUHBIX MEKIyHAPOIHBIX IHTOMHHUKOB, COCTaBIAmM 265-385 r/m’.
Cpennue 3HaueHHs B 3THX copTooOpasmax ObUIM BBIIIE CTaHIApTa W 3Ta pa3HUIA COCTaBISLIA
50 r/m2. 31ech MakCUMAaJbHbIE TTOKA3aTeNN YPOKAHHOCTH OBIIN TIONyYeHbl Y copToobpasios F.09-
304 (380 1/M*) m F.09-294 (385 r/m?). Coproo6pasisl HyTa, OTIMYAIONIMECS BHICOKOM
YpOXKaiHOCTBIO, Oosiee A(PPEKTUBHO HCIONB30BAIN MOYBEHHYIO BJary B YCJOBHUSX 3acCyILTUBOU
Oorapsl. DTH 3aCyXOyCTOWYHMBBIE COPTOOOpa3lbl HyTa OBUIM IPU3HAHBI MEPCHEKTHBHBIMH U
BKJIFOYEHBI B UCTIBITAHUS HA MOCJEIYIONINX ATAax CeIEKIIMOHHBIX padoT.

2. Beixon Oenka ¢ rekrapa BapeupoBasicsi B uHTepBaie 7,38—10,4 1/ra, caMblii BBICOKUU
pe3ynbTar ObLI MOJXYYEH Yy COPTOOOpA3LOB C OOMIMM BETETAllMOHHBIM TEPHOAOM, COCTABISIOUINM
207 nueii: F.09-304 (9,88 n/ra) u3z nutomauka CIEN-W, F.07-292 (9,01 w/ra) u3z nuromanka CIEN-
DT u F.09-294 (10,4 1/ra) u3 nutomanka CIABN.

3. Pazuuna Mexay TemmepaTypod pacTUTEIbHOrO IOKpOBa M TEMIIEparypoil Bo3ayxa y
pasHBIX COPTOB BapbHpOBaJla B 3aBUCUMOCTH OT OHOJOTMYECKHX OCOOCHHOCTEH copTa.
Temneparypa pacTUTENBHOTO MOKPOBAa B COPTOOOpasnax HyTa M3 MUTOMHHUKOB B YTPEHHHUE YacChI
BappupoBana B uHTepBaie 20,1-23,1°C, nuem — B uHrepBane 21,7-23,7°C. Pa3zHuna mexny
TEMIIEPaTypOil PaCTUTENHHOTO MOKPOBA M TEMIIEpaTypol BO3[yXa B JHEBHBIC Yachl CHUXKAJIaCh U
konebanacey B uHTepBaie 8,1-10,7°C. Dra pa3Hula B CpaBHEHUHU C YTPEHHUMHM 4acaMU COCTaBJIslIa
0,5-0,9°C. HccnenoBannsie coproobpasusr F.97.706, ILC 487, F.07-100, F.07-292, F.09-210 B
YCIIOBUSIX 3aCyXH JIy4Ille PEryIupOoBaIl TeMIIepaTypHbIe PEKUMBI B IHEBHBIE YaCHI.

Cnucok numepamypbi:

1. Omirov N. S. Azorbaycan SSR-do paxlali bitkilorin aqrobioloji tadqiqi: noxud, lobya,
moarcimoak: diss. ... Dr. S.-X. Elmlor. Baki, 1979. 472 s.

2. Mirzoyev R. S., Omirov L. A., Cahangirov A. A. Qida paxlalilarinin quraqliga
davamliliginin todqiqi // Elmi-Tadqigat Dkingilik Institutunun elmi osarlor toplusu. 2014. T. XXV.
soh. 152-155.

3. ©Omirov L. A., Mirzoyev R. S., Hasonova G. M. Noxud genofondunun tadqiqi vo seleksiya
naticalori / Elmi-Todqiqat Okingilik Institutunun elmi osarlor toplusu. 2016. T. XXVII. soh. 28-31.

4. Diirdane M., Ramazan A. Investigation of Quality Traits of Some Chickpea (Cicer
arietinum L.) Varieties Winter Grown in Different Locations // ISPEC Journal of Agricultural
Sciences. 2022. V. 6. Ne3. P. 520-529. https://doi.org/10.5281/zenod0.6988889%20

5. Yalgin F., Zeki M. U., Kése O. D. Afyonkarahisar ve Yozgat kosullarinda yiiksek verim
saglayacak uygun nohut (Cicer arietinum L.) ¢esitlerinin belirlenmesi // Journal of Agricultural
Faculty of Gaziosmanpasa University (JAFAG). 2018. V. 35. Nel. P. 46-50.
https://doi.org/10.13002/jafag4367

6. Glingdér H., Dumlupinar Z. Bazi nohut ¢esit ve hatlarmin verim ve verim unsurlar
bakimindan  degerlendirilmesi  /  Derim. 2018. V. 35, Ne2. P.  194-200.
https://doi.org/10.16882/derim.2018.444157

7. HoBukoBa H. E., JlaxanoB A. Il. OcobGennoctu ¢opmMupoBaHus 6MOMacChl U CEMEHHOMN
MPOJYKTUBHOCTH y COPTOB TOpoxa C ycarbiM Tumom Jjwucta // Jlokmaasl Poccuiickoit akamemun
CEeITbCKOXO035MCTBEHHBIX HayK. 1997. Ne5. C. 11-13.

8. KopcakoB H. U., Anamosa O. I1., bynanosa B. 1. Metonuueckue ykazaHHs 110 U3YYEHUIO
KOJUIEKIIMH 3€pHOBBIX 0000BbIX KynbTyp. JI.: BUP, 1975. 59 c.

9. BumasikoBa M. A., Cedeposa U. B., bypasnera T. B. Komiekius MUPOBBIX TeHETHUECKUAX
pecypcoB 3epHOBBIX 0000BbIX BUP: mononuenue, coxpanenue u uzydenue. CII6., 2018. 143 c.

—G)
Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 157



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

10. ITnemkos b. II. [IpakTrkym Mo OMOXMMHH CEIBCKOXO035UCTBEHHBIX KyJIbTYyp. M.: Kooc,
1976.

References:

1. Amirov, N. S. (1979). Agrobiologicheskoe izuchenie zernobobovykh kul'tur v
Azerbaidzhanskoi SSR: nut, fasol', chechevitsa: diss. ... d-r s.-kh. nauk. Baku. (in Russian).

2. Mirzoev, R. S., Amirov, L. A., & Dzhakhangirov, A. A. (2014). Izuchenie ustoichivosti k
zasukhe prodovol'stvennykh bobovykh. In Shornik nauchnykh trudov NII Zemledeliya, 25, 152-155.
(in Azerbaijani).

3. Amirov, L. A., Mirzoev, R. S., & Gasanova, G. M. (2016). Izuchenie genofonda nuta i
rezul'taty selektsii. Shornik nauchnykh trudov NII Zemledeliya, 27, 28-31. (in Azerbaijani).

4. Diirdane, M. A. R. T., & Ramazan, A. K. I. N. (2022). Investigation of Quality Traits of
Some Chickpea (Cicer arietinum L.) Varieties Winter Grown in Different Locations. ISPEC
Journal of Agricultural Sciences, 6(3), 520-529. https://doi.org/10.5281/zenodo.6988889%20

5. Yalgin, F., Zeki, M. U., & Kose, O. D. (2018). Afyonkarahisar ve Yozgat kosullarinda
yiiksek verim saglayacak uygun nohut (Cicer arietinum L.) gesitlerinin belirlenmesi. Journal of
Agricultural Faculty of Gaziosmanpasa University (JAFAG), 35(1), 46-59. (in Turkish).
https://doi.org/10.13002/jafag4367

6. Glingdr, H., & Dumlupinar, Z. (2018). Bazi nohut ¢esit ve hatlarinin verim ve verim
unsurlart  bakimindan  degerlendirilmesi.  Derim,  35(2), 194-200. (in  Turkish).
https://doi.org/10.16882/derim.2018.444157

7. Novikova, N. E., & Lakhanov, A. P. (1997). Osobennosti formirovaniya biomassy i
semennoi produktivnosti u sortov gorokha s usatym tipom lista. In Doklady Rossiiskoi akademii
sel'skokhozyaistvennykh nauk (No. 5, pp. 11-13). (in Russian)

8. Korsakov, N. I., Adamova, O. P., & Budanova, V. I. (1975). Metodicheskie ukazaniya po
izucheniyu kollektsii zernovykh bobovykh kul'tur. Leningrad. (in Russian).

9. Vishnyakova, M. A., Seferova, I. V., & Buravtseva, T. V. (2018). Kollektsiya mirovykh
geneticheskikh resursov zernovykh bobovykh VIR: popolnenie, sokhranenie i izuchenie. St.
Petersburg. (in Russian).

10. Pleshkov, B. P. (1976). Praktikum po biokhimii sel'skokhozyaistvennykh Kkul'tur.
Moscow. (in Russian).

Paboma nocmynuna Ipunsama k nyboauxayuu

6 peoaxyuro 24.04.2023 2. 07.06.2023 .

Cevinka 0na yumuposanus:

Hamuposa I. C. MopdoOuonornueckne U KaueCTBEHHbIE OCOOCHHOCTH HYyTa B YCJIOBHSX
6orapnoro 3emneznenus Haropaoro lllupsana // bromerens Hayku u npaktuku. 2023. T. 9. Ne7. C.
152-158. https://doi.org/10.33619/2414-2948/92/22

Cite as (APA):

Damirova, G. (2023). Morphobiological and Qualitative Features of Chickpeas in Rainfed
Farming Conditions of Mountainous Shirvan. Bulletin of Science and Practice, 9(7), 152-158. (in
Russian). https://doi.org/10.33619/2414-2948/92/22

—G)
@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 158



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 9. Ne7. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/92

VYIK 633.631 https://doi1.0org/10.33619/2414-2948/92/23
AGRIS FO1

OIEHKA UHTPOAYIIUPOBAHHBIX COPTOOBPA3ULOB Vicia faba L.
ITO ITIOKA3BATEJIAM KAYECTBA 3EPHA

©/rcamuesa C. C., Hayuno-ucciedosamenbCKull UHCMUMYm 3emiedenus
npu Munucmepcmae cenvckozo xossicmea Pecnyonuxu Azepbatioscan,
2. baxy, Azepbatioscan, zahid.mustafayev67@mail.ru
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ACCORDING TO GRAIN QUALITY INDICATORS
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Annomayus. TIpoBefcHHE UCCICTOBAHUN M0 U3YYCHUIO KAYECTBCHHBIX XapaKTePUCTHK Vicia
faba L. umeer 00JbIIIOEC 3HAYCHHUE, T. K. 3TO CEIBCKOXO3SIMCTBEHHAS KYJbTypa, KOTOpas IIUPOKO
UCTIONB3YEeTCS  4YEJIOBEKOM. BBIMONIHEHA OlEHKAa 10 KaueCTBEHHBIM IOKA3aTeNisIM  CEMSH
copTooOpa3oB 0000B koHCKuX. CeneKIUMOHHbIE pPabOThl MPOBOAMIMCH HaJ COpPTOOOpasLamMu
0000B, MHTPOMYIIUPOBAHHBIMA H3 TPEX MUTOMHHKOB PAa3HOIO HAIpaBJICHUSA. B MpOBENECHHBIX B
roibl HccienoBaHus paboTax ObLIO OOHapyXeHO, 4yTOo B copTrooOpasnax O00O0B MOKa3areinu
MPOIYKTUBHOCTH U KAa4E€CTBEHHBIC XapPaKTCPUCTUKH 3€PHA MCHSJIMCH B IIUPOKOM auarna3one. [lo
COZICPKAHUIO TTUTATEIHHBIX BEIISCTB W BBIXOAY C CIUHUIIBI TUIOIIAIU BBISBICHBI MaKCHMabHBIC
MOKa3aTelld U OMpeeieHa JOCTOBEpHAsT KOppelsius. B 3akiroueHuun AenaeTcsl BHIBOA O TOM, YTO
UCTIONB3YS JJAaHHBIC 3aBUCUMOCTH MOXKHO CEJICKIIMOHHBIM IIyTEM CO3/1aBaTh BBICOKOYPOXKaWHBIC U
Ka4eCTBEHHBIC COPTOOOPA3IIHI.

Abstract. Conducting research on the qualitative characteristics of Vicia faba L. is of great
importance, because. it is an agricultural crop that is widely used by man. An assessment was made
on the basis of quality indicators of seeds of Vicia faba varieties. Breeding work was carried out on
Vicia faba varieties naturalized from three nurseries of different directions. In the works carried out
during the years of the study, it was found that in bean varieties, productivity indicators and quality
characteristics of seeds varied in a wide range. According to the content of nutrients and yield per
unit area, the maximum indicators were revealed, and a significant correlation was determined. In
conclusion, it is concluded that using these dependencies it is possible to create high-yielding and
high-quality variety samples by selection.

Knrouegvle crnosa: 60061 KOHCKHE, COPTa, YPOKANHOCTS.
Keywords: Vicia faba, varieties, crop yield.

Vicia faba L. — 000b1 KOpMOBBIE, KOHCKHE OO0OBI, OTHOCITCSI K OCHOBHBIM
CEJIbCKOXO3SMCTBEHHBIM ~ KyJlbTypaM. lIpenMyInecTBO KOHCKMX ©O000B, TpHHAUICKAINX K
CeMelcTBY OO0OOBBIX, Mepel APYTUMH PACTEHUSIMH CBS3BIBAIOT C BBICOKHM COJECpPKAaHHWEM B HHX
KaueCTBEHHOTO OelKa W OTCYTCTBHEM B HX COCTaBe XoyiecTepuHa. [IpoJOBONILCTBEHHAS W
CennckoxossiictBennas Opraamzaius OOH (FAO) cuntaer ux caMbIM LIEHHBIM PacTeHHUEM TOocIe
HyTa 1 yeueBuibl (https://www.fao.org/faostat/en/#data/).
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Coneprxanue Oenka B HUX BBINIE, YeM B Apyrux 0000BbIX pactenusx [19]. Ilo coxepxanuto
Oenka B 3epHax Vicia faba L. oneHnBaeTcs oueHb BHICOKO [ 18].

Konckuit 606 — xononoycroitunBoe pacteHre. Ho BrICa)XHBaTh €ro KelaTrelbHee B MEeCTax ¢
MsarkuM kimMatoMm [17]. Konckue 000bI Takke YCTOWYMBBI K OHMOTUYECKUM U a0HMOTHYCCKUM
ctpeccam [20]. Obnagaronye BBHICOKOW MUIIEBON IIEHHOCTHIO KOHCKHE OOOBI pa3iMyYaroTCsa M IO
MAaKCUMAJIbHBIM 3HAUCHHUSIM YypokailHOCTH [15]. 3eneHble CBEXHE CTPYYKH WM CyXHE CEMeHa
pacTeHust OOrarbl pPa3IMYHBIMA IICHHBIMH [UIICBBIMA OPraHUYECKUMHU COCAMHCHUSMU H
HEOPraHWYeCKUMHU BEIIECTBAMHU. 3€pHa ATOr0 pacTeHus OoraThl YIJeBOAaMH, OelIKamH,
HE3aMEHUMbBIMH aMUHOKHUCIIOTAMH, )KUPHBIMU KHCJIOTaMH, BUTAaMUHAMU U MUHepaiamu. [uiieBbie
0000BbIE pacTeHHs] WUrPalOT BaXXKHYIO pPOJb B pEIICHUH MpoOIeMbl OOecreueHUs] HaceIeHHs
Oenkamu. B cocraBe 6000BBIX pacTeHUH copepKaHNe aMUHOKUCIIOTHI JTM3UHA B 4 pa3a OoJblie, 4eM
B 3epHOBBIX pacteHusix [11]. BoOoBbie pacTeHHs 3a c4eT CUMOMOTUYECKOW a30T(HUKCAIMA MOTYT
HCIIONIh30BaTh a30T Bo3ayxa [3—6]. C 3Toil TOYKM 3peHHs KOHCKHE O0O0BI, TaK K€ KaK U JAPyTHe
0000BbIC, YYaCTBYIOT B TOBBIIMICHUH IUIONOpoaAMsS To4YBbI [16]. OHM TO3BONSIOT HE TOJBKO
YBEIIMYHMBATh CONIEP)KAaHHE HEOOXOIMMOTO MOYBE a30Ta 3a CYET CUMOMOTHYECKOH (pUKCcAaluu a30Ta
W3 BO3JyXa, HO W CHIDKAaTh CEO0ECTOMMOCTH TIOJYYEHHOW MPOMYKIMH M JOCTHUTaTh BBICOKOM
ypokaiiHocTH [3, 6, 7, 12]. O6nanaromnire BEICOKOM MUILEBOI IIEHHOCTHIO KOHCKUE 00051 [2, 5, 7, 8]
UCIONB3YIOTCS TaKXKe B KauecTBE KOpMa B KUBOTHOBoACTBE [3, 14]. B mupe pacrenue Vicia faba L.
CUMUTACTCS] BAXKHBIM HCTOYHUKOM JCIIEBOTO Oeika Jyisi CHAOXKEHHWS MHINEH YelIOBeKa W KOPMOM
ckora [22]. Comepxkanme Oeinka B HeM cocraBisieT 28%, 4To ONM3KO K 3HAYCHUSM COICPIKAHUS
Oenka B ¢acosn, msice u peide [26, 27]. HecMmoTps Ha TO, uTO pacteHue V. faba OblUIO U3BECTHO Ha
bmmxuaem Boctoke emie 1o Hamel spsl [21], B HacTosiIIee BpeMsi OHO BO3/IEIBIBAETCS TOBCEMECTHO
[23], HaunHasg c¢ mobOepexbss ArnaHTHueckoro OkeaHa Ha 3amaje M 3aKaH4YMBas MPEArOpbSIMU
I'mmanaeB Ha BocToke [28].

[Inomane BeIpanMBaHus KOHCKHX 0000B B mupe coctaBiaser 2511813 ra, 4ro paBHO
pacTuUTeNbHON mpou3BoAuTENbHOCTH 4923154 T/r WM cpemHeld NPOM3BOAUTEIBLHOCTH PaCcTCHUS,
paBHo# 1960 kr/ra (https://goo.su/0iv103A). Kuraii siBiseTcst BeIyIuM MPOU3BOJUTEIEM KOHCKHUX
060008, BbIpaiuBas 36,7% ot o01ieit MUPOBOM MPOIyKIMK 3TOTO pactenus. B Kurae stoit kynsType
otBeneHo 873 Thic ra moceBHbIX Twiomanei (https://goo.su/YAkmg2h). B Typuun — 4,3 Teic Ta
MOCEBHBIX IIJIOMIA/IeH, B OCHOBHOM — B 3alaJIHBIX pEeruoHax Ha mnolepexbe MpaMOpHOTO U
Oreiickoro Mopeit (https://goo.su/RuqgWWAy). [lo npou3BOoAUTENBHOCTH 3Ta KYJIbTypa TOCIHE
daconu, ropoxa W HyTa Haxonutcs Ha 4 Mecte B Mupe, a B EBporie — Ha 2 [29]. Dduonms
npousBoaut 20,1%, Benukobpurtanus — 8,2%, a ABctpanus — 7,7% OT MUPOBOTO MTPOU3BOACTBA
(https://goo.su/0iv103A). Hons Genka B 3epHe cocTaBisieT 25-37% [25]. IMeHHO 13-3a BBICOKOTO
colepkaHusi Oelka B 3€pHE MHOTHE CTpaHbl BBIPAIIMBAIOT 3Ty KYJIBTYpPY B OOJBIINX
konnuectBax [24]. Konckue 000w BbIpamuBaroTcss B 70 cTpaHax Ha Tepputopum 2,58 MIH ra, C
KOTOPBIX coOupaeTcs yposkail ooueit maccoit B 5,43 muH T (https://www.fao.org/faostat/en/#home).

XUMUYECKUH COCTaB 3epeH KOHCKMX 000O0B OBLT HEOAHOKpPATHO M3y4YeH y4eHbIMU Poccuw,
Erunta, Typuuu, Ucnanun u MHOTuX Apyrux crpaH. B Asep6aiipkanckoit PecriyOnuke KoHCKUE
000BI BRIpaIIMBaINCh Majio. B HacTosIeM UCCIeI0BaHUH B paMKaxX MPOTrpaMMBI JIJisi 0TOOpa COPTOB
JUTSL CENIEKITUU YCTOMYMBBIX K OMOTHYECKMM M a0MOTHYECKHUM CTpeccaM KOHCKUX 0000B s
BBIpAIIMBaHUS B KOHTPACTHBIX peruoHax AsepOalipkaHa WU3ydaldnch pPaliOHUPOBAaHHBIE COpPTa
KOHCKUX 0000B sl TIPUMEHEHUsS U pPa3MHOXKEHHsI B (pepMEpCKHX XO3siicTBax. BbUiM OTOOpaHBI
copTooOpa3ilbl KOHCKOTO 000a ¢ 0osiee BBICOKOW ypOXKAHHOCTBIO, TOAHBIC JII MEXaHUYECKOTO
cbopa, y KOTOpBIX cofiepkanne Oenka coctaBisieT 26—30%, a macca 1000 3epen cocrasmsier 1000—
1360 1.
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Mamepuanvl u memoovl

Pabora npoBoamnacs B 20182021 rr. Ha AmepoHCKON dKCIIepUMEHTaNbHOM 6a3e Haydno-
HCCIJIEIOBATEIbCKOIO HMHCTUTYTa 3€MIICAENNs B YCIOBUSAX HCKYCCTBEHHOro mnonusa. llonesbie
OIBITHI CTABMJINCH Ha Iomamy B 1 M2 ¢ TpeMs IOBTOpaMH B BUJIE PAHIOMU3MPOBAHHBIX 0JI0KOB. B
KauecTBEe MCCIeyeMoro wmarepuana Obutn B3sThl 234 coprooOpas3na KOHCKHUX O000B U3
3 NIUTOMHUKOB, MHTPOAYLHPOBAaHHBIX U3 MexayHapoaHoro cenekunonHoro nenrpa ICARDA.
Croma BXOMST MEXAYHApOJHBIE MUTOMHUKH «YCTOMYHUBOCTH KOHCKHX OOOOB K aCKOXHUTO3Y»
(FBIABN), «YcToMunBOCTh KOHCKHX 0000B K Oojie3HM KopuuHeBO# msaTHucTOoCcTH» (FBICSN) M
«IIpurogHocTh KOHCKHUX 0000B K MexaHu3upoBaHHoMy coopy» (FBIMHN).

N3ydenne MarepralioB KOJUIEKIMHA B OCHOBHOM OCYUIECTBIUIOCH HA OCHOBE MeToanku URBI
(1980), mexmyHapomHOTO KIaccudukaropa KyabTypHbIX copToB Vicia faba SEB (1985), Mmetomuku
TrOCYJIapCTBEHHOTO TECTUPOBAHMSI COPTOB CEIIbCKOXO3IMCTBEHHBIX pacTenuit (1989), «MeTtomonorun
OTIpe/IeTICHUS] OCHOBHBIX XapaKTEPUCTUK U JECKPUIITOPOB OLIEHKH ISl KOHCKUX 0000B (Vicia faba
L.)», IpuHITOTO B OTHOIIEHUH KOHCKUX 0000B MeXayHapOIHBIM HHCTUTYTOM OHOPa3HOOOpa3Hs
(2011) 9, 10].

ConeprkaHue a3oTa OMpeesyioch ¢ TOMOIIBI0 MOAU(MUIIMPOBaHHOTO MUKpoMeToaa Kemnnana
[13]. dns BelumcneHus Oenka wucmonb3oBaics kKodhduuueHt Nx6,25 [2]. ComepkaHue xupa
onpenensuioch nmo merony Cokcnera [1]. BiaxkHocTe 3epHa — mocie coAep:kaHusl 3€pHOBOTO
Matepuaia B cymniabHoM mmkady npu 100-105°C B teuenue 3—4 yacos [3].

Pesynomamot u o6cysrcoenue
bouta mpoBeneHa oneHka KauecTBa 3epHa UHTpoAyLrpoBaHHbIX U3 ICARDA u npuBiie4eHHbIX
K TIEPBUYHBIM JKOJIIOTHYCCKUM TecTaM 234 coprooOpa3ioB KoHCKuX 0000B (Tabmuma 1).
IToka3arenn kayecTBa 3epHa B COPTOOOpaslaX, OTIMYAIOLIUXCS BBICOKUMHU 3HAYCHUSIMHU
ypoxaiHOCTH, ObUIN BBILIE MOKa3arens coproodpasua VIFA2-93, B3sroro B kauecTBe cTaHAapTa.
B wuccnenoBaHHBIX copTOoOOpaslax KOHCKMX 0000B cojepkaHue Oeika BapbUpOBAJIOCHh B

npenenax 23,7-32,9%, mnoxazarenn BiaaxkHoctn — 9,20-17,1%, conmepkanue xupoB — 1,05—
7,04%, ypoxaitHocTh 3epHa — 159-526 1/M%, macca 100 3epen — 64-122 1, BbIxon Oeska c
eqMHUIB TUIomam — 39,3-166,4 r/M> M BBIXOX *upoB — 3,90-27,0 r/mM%. Kak BumnHo u3

Tabnuup! 1, moka3arenn kadecTBa 3epHa B COPTOOOpa3Iiax BapbUpPOBAJIM B IIMPOKOM JIHANa30He.

B mutomuuke FBIABN Bo B3siToM B KauecTBe craHmapra coprooOpasue VIFA 2-93
comepxanue 6enka paBHo 27,1%, caMble BBICOKHE MTOKA3aTENN COlep:KaHus Oenka ObUTH MOTy4YeHbI
y coproodpasio FLIP16-029FB (32,9%), Rebeya 40 (31,7%) u ASCOT (30,9%), a MUHHMAaNbHBIE
nokasarenu Obuti moiydensl y coproodpasua FLIP17-010FB (25,4%). [Toxoxxue noka3arenu ObLUTH
MOJIYYEHBI M TIO COZIEP KaHMIO B 3€pHax »xupa: y coproodpasiioB FLIP17-045FB (6,90%) u Rebeya
40 (1,65%).

Camblif BBICOKMH TOKa3aTeiab BIAXHOCTH HaOmomancs y coproobpasua FLIP17-045FB
(13,9%). Beixon xupa ¢ eauHUIb! mwiomanu — §,40-23,1 /M2, BeIXOZ Oermka —119,6-166,4 /M2, a
ypOXKaAHHOCTH — 466—526 /M.

Y B3sgTOoro B KauecTBe KOHTpois coprooOpasua VIFA2-93 wu3 mnwuromuumka FBICSN
comepxanue O6enka B 3epHe cocTaBisuio 27,0%. Jlns naHHOTo mokas3arenss MUHUMaJbHbIe 3HAYSHUS
obu 'y coproobpasnoB FLIP17-042FB (24,5%) u FLIP17-043FB (25,8%), a MakcuManbHBIN
nokasaresib — y coproodpasia FLIP16-201 (28,6%).

VY coproobpasia VIFA2-93 nokazatens comepxaHus )Kupa B 3epHe cocTaBisieT 3.49%, caMblit
HU3KHUI TMoKa3arenb ObUT oTMedeH y coptoobpasnoB FLIP16-201 (1,05%), Rebeya 40 (2,70%) u
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FLIP17-043FB (2,90%), a camsiii Beicokuii — y coproodpasia FLIP17-032FB (7,04%).

Tabmuna 1
KAYECTBEHHBIE [TOKA3ATEJIM 3EPHA B COPTOOBPA3IIAX
8] s = NN R -
S $% £ S S s 8y 2g &S
S 3 S 5% =~ " g = 3N SIS
2 T 5 5 3 5 < 8 2 T 3
= S S § & ! Q &) 2
FBIABN
11 ASCOT 500 104 12,0 30,9 154,5 1,80 9,0
12 FLIP16-029FB 468 86 11,7 32,9 154,0 2,75 12,9
26 FLIP17-035FB 503 78 13,7 30,0 151,0 2,55 12,8
28 Rebeya 40 525 94 11,0 31,7 166,4 3,68 19,3
30 FLIP16-199 493 93 115 29,8 146,9 4,65 22,9
35 FLIP17-010FB 471 94 9,2 25,4 119,6 472 22,2
42 FLIP17-059FB 493 82 11,8 25,5 125,7 3,65 18,0
36 VIFA2-93 (st) 466 118 12,5 27,1 126,3 4,47 20,8
FBICSN
1 Rebeya 40 475 100 11,8 27,1 128,7 3,40 16,1
8 FLIP16-201 375 86 11,8 28,6 107,3 1,05 3,9
9 FLIP17-040FB 393 102 12,5 26,8 105,3 3,35 13,2
12 FLIP17-032FB 384 83 11,8 27,6 105,9 7,04 27,0
17 FLIP 16-215 364 90 115 26,8 97,5 4,67 17,0
26 FLIP17-043FB 366 86 11,9 25,8 94,4 2,90 10,6
27 FLIP17-033FB 354 94 12,0 27,5 97,4 3,10 10,9
30 FLIP17-035FB 371 100 12,0 26,8 99,4 4,32 16,0
29 VIFA2-93 (st) 353 122 11,9 27,0 95,3 3,49 12,3
FBIMHN
1 Elizar 219 110 12,2 26,0 56,9 5,29 11,5
2 FLIP 16-205 260 86 17,0 26,8 69,7 5,29 14,0
3 FLIP16-210 254 74 12,2 25,6 65,0 3,55 9,0
7 FLIP16-217 330 78 12,1 26,8 88,4 4,76 15,3
8 FLIP16-214 275 100 12,0 27,6 75,9 4,64 12,8
9 FLIP16-216 399 90 12,4 24,9 99,4 4,15 16,5
10  FLIP16-012 297 64 12,0 25,4 75,4 6,21 18,4
11  FLIP17-055FB 263 87 17,1 24,7 64,9 5,39 14,1
13  FLIP16-013 185 80 12,4 23,7 43,8 4,56 8,4
14  FLIP16-211 188 80 12,3 27,6 51,9 4,26 8,0
20  FLIP16-206 286 82 12,3 25,8 73,8 4,67 13,4
21  FLIP16-213 209 81 12,4 25,2 52,7 4,88 10,2
23 FLIP17-057FB 159 102 12,3 24,7 39,3 4,67 7,4
18  VIFA2-93 (st) 199 95 12,0 25,8 51,3 4,88 9,7

IToka3zarenu cozmepkaHusl BJIard B 3epHe B coprooOpasiax, Bxoasumx B muToMHUK FBICSN,

HE CHJIBHO pa3Inyaliuch Mexay co0oil. Hapsay ¢ aTum, noka3aresb BIaXHOCTH 3€pHA B CTaHAapTe
coctasisn 11,9%, MuHMManeHOE cojiepaHue Biard HaOmopanu y coproobpasua FLIP 16-215
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(11,5%), a camblii BeIcOKHIi TIOKa3arenb — y coprooOpasoB FLIP17-040FB (12,5%) u Rebeya 40
(12,3%), BBIXOJ KHpa C eAUHHUIBI TTomaan — 3,90—27,0 r/m?, Beixon Oenxa — 94,4—-128,7 r/m?, a
ypokaiHocTh —353-475 /M2,

CoprooOpa3upl koHCKUX 0000B n3 muroMHuka FBIMHN mo mokasatensm ypoxaiHOCTH
3epHa ¥ KaueCTBEHHBIM IMOKA3aTeNsIM CHJIbHO OTIIMYAIOTCS IPYT OT ApyTra. 31ech coaepKaHue Oenka
B 3€pHE Y B34TOr0 B KauecTBe KOHTpoud copta VIFA-2-93 cocrasnsno 25,8%. B cpaBHeHHM ¢ HUM
caMblii HU3KUU MMOKa3arenb ObUT oTMedeH y coproodpasma FLIP16-013 (23,7%), a camblii BBICOKUI
— y coproobpazua FLIP 16-214 (27,6%). Ilo conepxanuto »xupa B 3epHe y copra FLIP16-210
(3,55%) — munumanbHoe 3Hauenue, a y copra FLIP17-055FB (5,39%) — makcumansHnoe. [lo
MoKa3aTelisiM BJIAXXHOCTU caMoe HU3Koe 3HaueHue Habmronmanock y copra Elizar (12,2%), a camoe
BbICOKOE€ — y copToobpasua FLIP17-055 FB (17,1%).

[Tokazatenu comepkaHus Oeika B 3e€pHE Yy COPTOOOpa3oOB KOHCKOTO 000a M3 MUTOMHHUKA
FBIMHN 1o cpaBHeH#uio ¢ coproodpaznamu u3 nuromHuka FBIABN Obutn Hmoke. B 0ToOpaHHBIX
M3 ATOTO MUTOMHUKA COPTOOOpa3Iax BIXOJ KHUpa C €IUHUIBI Tiomamy — 7,4—18.,4 /M?, BBIXO
6enka — 39,3-99,4 /Mm%, a ypoxkaitHocTts 3epHa —159-399 r/m?. CaMoii BBICOKOH ypOKaitHOCTBIO
3epHa M3 COPTOOOPA3IIOB JTOr0 MUTOMHHUKA Bhiaensnuch FLIP16-216 (399 r/m?) u FLIP16-217
(330 r/m?). Tlo mokasaTensM BbIXo#a OeKa ¢ eIUHMIIL! IUIOMAIM Y OTMEYEHHBIX COPTOOOPAa3LIOB
ObuTH ToNTy4eHbl 3HaueHus 99,4 u 88,4 r/M> COOTBETCTBEHHO.

B 3epHax ucciemyeMbIx cOpTo00a3oB KOHCKOTO 000a MEXKIy BBIXOIOM JKHpa C CIUHUIIBI
IUIOMAAN M COZIEPKAHMEM JKHMpA B 3epPHE CyIIECTBYeT MOJNOKHTEeNbHas Koppensuus (r= 0,9927),
MEKTy BBIXOJOM Oelka M cofepsKaHHeM KHpa oTpuuarenbHas xoppensmus (r= —0,5787), mexay
BBIXOZIOM O€JIKa C eIMHHUIIEI TIOMAAN U cojiepskanueM Oenka B 3epHe (= 0,904"), MesxTy BEIXOIOM
Genka u BeIX0HOM kmpa (r= 0,798""), Mesxy ypokaifHOCTBIO U BBIXOOM *kupa (r= 0,983"), Mexy
YPOKAHHOCTBIO M BBIXOZOM Oemka (r= 0,962"7) HaOmOmaroTCs MOTOKHTENBHBIE IOCTOBEPHBIE
KoppensainonHsie cBsi3u (Tabnwuma 2).

Tabmuna 2
KOPPEJISIUA MEXTY KOJIMUECTBEHHBIMU U KAUECTBEHHBIMU ITOKA3ATEJISIMUA
YV COPTOOBPA3IIOB KOHCKIX FOBOB

CXK B Cb BX Bb MC3 v
CX 1
B —0,489 1
Cb —0,393 0,408 1
BXK 0,992™ —0,497 —0,401 1
Bb -0,578" 0,429 0,904 0,798 1
MC3 0,312 —0,063 0,084 0,255 —0,133 1
v —0,496 0,142 0,042 0,983 0,962™ —0,526 1

[Ipumeuanne: CXK — conepxxanue xxupa, B — Bnaxunocts, Cb — conepxanune 6enka, B)XK — Bbixoq xxupa,
Bb — Brixon 6enka, MC3 — macca cta 3epeH, Y — ypokalHOCTh, ** — Koppensius 3Ha4uMo OTIMYHA
Ha ypoBHe 3HaunMoctH 0,01, * — KoppeJsinus 3HauuMo OTJIMYHA OT HyJisl Ha ypoBHe 3HaunMoctH 0,05.

Bobi600wi
1. ITokazarenu MPOTYKTUBHOCTH M Ka4€CTBA Y COPTOOOPA3IOB KOHCKOTO 000a BaphUpOBAIIN B
IIMPOKOM JMarna3oHe. YpoxkaitHocTh — 159-526 r/m?, macca 100 3epen — 64-110 1, comep:xanue
Oenka B 3epHe — 23,7-32,9%, BbIXOJ Oenka ¢ eNUHUIIBI Tutomanu —39,3-166,4 /M2, COJIEpKaHHUE
xupa — 1,05-7,04%, BBIXOJ KUpa ¢ eIUHUIIEI TTonaan — 3,9-20,8 /M2,
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2. MakcumanbHble 3HAUY€HHUs COJEp)KaHUS Oelka B 3epHE M BBIXOAA Oenka C eIUHUIIBI
wiom@aad ObUIM OTMEYEHbl B OCHOBHOM Yy COPTOOOpas’lioB M3 MEXIYHAapOAHOTO IMHUTOMHHKA
«YCTOWIMBOCTh KOHCKUX 0000B K ackoxuTo3y» (FBIABN). 31ech B OONBIIMHCTBE COPTOOOPA3IIOB
cozepxanue Genka B 3epHe — 29,8-32,9%, a BBIXOA 6eNKa ¢ eAMHHIE! TIomam — 144—166 r/m?.
Cample BBICOKHME TOKa3aTeIM COJEp)KaHMUs Oenka ObUIM TOJydYeHbl y coprooOpasioB FILIP16-
029FB (32,9%), Rebeya 40 (30,8%), ASCOT (30,9%).

3. MakcumanbHble 3HaYE€HUS COJCPKAHUS JKUPA B 3€pHAX HAOMIOAAUCH y COPTOOOPA3IOB U3
MEXYHApPOIHOTO MUTOMHUKA «IIpHUTrogHOCTH KOHCKMX O000B K MEXaHH3UPOBAHHOMY COOpY»
(FBIMHN). MakcumansHoe coaepxanue xupa B 3epHe (7,04%) M BBIXOJ KUpa C €AMHUIIBI
mwiomanyu (27 /M%) y copToo6pasoB U3 MEXKIYHAPOJHOIO IMUTOMHHKA «YCTOMUMBOCTH KOHCKMX
600608 K 60se3nn kKopuuHeBoi nmaTHucroctT» (FBICSN) 661 ormeuenst y FILIP17-032FB.

4. Mexy yposKaiHOCTBIO 3epHa M BhIX07oM kupa (r=0,983"") u BEIX0I0M O€Ka ¢ eIHHUIIBI
mnomanu (r=0,962"") — monoxuTenbHAsA JOCTOBEPHAS KOPPEAIMOHHAS CBA3b. VICTIONb3ys NaHHbIE
3aBHUCHUMOCTH, MOXHO PEKOMEHJO0BaTh MPUMEHEHHUE JaHHBIX COPTOOOpPA3OB B CEJIEKIHUU IS
CO3JJaHHS BBICOKOYPO)KalHBIX U KaYECTBEHHBIX COPTOB KOHCKHX 0000B.
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OIIEHKA IOKA3ATEJIEM BOTOCTOUKOCTH
CBETJIO-CEPO-KOPUYHEBBIX (KAILITAHOBBIX) [IOYB
B YCJOBUSIX TOPHOI'O IIIUPBAHA

©Axmeoosa A., Hayuno-ucciedosamenvckuil uncmumym 3emaedenusi npu Munucmepcmee
cenbckoeo xosscmea Pecnyonuxu Azepbaiiocar,
2. baky, Azepbaiioxcan, asmarakhmadova@gmail.com

EVALUATION OF WATER-STABILITY INDICATORS OF LIGHT GRAY BROWN
(CHESTNUT) SOILS IN THE CONDITION OF MOUNTAIN SHIRVAN

©Akhmedova A., Research Institute of Agriculture Ministry of Agriculture
of the Republic of Azerbaijan, Baku, Azerbaijan, asmarakhmadova@gmail.com

Annomayusn. JlaeTcsi OIEHKAa BIMSHHUSA CIOCOOOB 00pabOTKM TMOYB (TpaJUIIMOHHBIN,
MUHUMAJIbHBINA, HYJIEBOH), NPEIIICCTBEHHUKA KYJIbTyp (TIICHWIA, SYMEHb, YEPHBIH Tap) u
MUHEPAJILHBIX YIOOpPEHH Ha II0Ka3aTeIM BOJOYCTOMYMBOCTH IIOYBBI B OOTApHBIX YCIOBHSX
Iopnoro Illupsana. IlpuBenensl naHHble pe3ynbraroB ucciaeaoBanuii B 2014-2017 romax
MIPOBEJICHHBIX B arpoleHO03aX 3€pPHOBBIX KYIbTYp Ha CBETIO-CEPO-KOPUYHEBBIX (KAIITAHOBBIX)
nmouBax. BomocToMKOCTh CBETIIO-CEPO-KOPUYHEBBIX IMOYB OLICHUBACTCS KaK «Ciadash U «CpemaHsisy,
M0 COACPKAHUIO BOAOYCTOMYMBBIX arperaroB >0,25 MM COIIaCHO K CYHIECTBYIOIIUM TpafalusM, a
«OYEHb CcJabble» M «ciadble» 10 3HAYCHHSIM CPEAHEB3BEIICHHOTO JHaMETpa BOJAOCTOMKHUX
arperaros.

Abstract. In article, the influence of tillage methods (conventional, minimal, zero),
predecessor (wheat, barley, fallow) and mineral fertilizer on the water-stability indicators of the soil
of rain-fed condition Mountain Shirvan is explained. In 2014-2017 years, the results of the research
conducted in the agrocenosis of cereal crops in light gray brown (chestnut) soils show that the
water-stability indicators of the soil exhibit intra-vegetation dynamics depending on factors such as
the predecessor, tillage methods, growth stages of cereal. Furthermore, these indicators vary in the
plow and sub-plough layers. According to the research results, the water-stability of light mountain
gray brown soils in the conditions of Mountain Shirvan can be evaluated as ‘weak’ and ‘moderate’
based on the values of >0.25 mm water-stable aggregates and as ‘very weak’ and ‘weak’ based on
the values of the mean weight diameter of water-stable aggregates, using the provided
classifications.

Kniouesvie crnosa: BomHas 3po3usi, MEXaHHUYSCKUH COCTAB MMOYBBI, CTPYKTYpa IMOUBBI.
Keywords: water erosion, soil texture, soil structure.

B cBs3u ¢ yckopeHueM Aerpajaniii MMOYB BO BCEM MHPE CUHMTACTCS HEOOXOAMMBIM
YMCEHBIINUTh U MPCAOTBPATUTh HETAaTUBHOC BOS)ICfICTBI/IG Ha IMOYBCHHYIO 3KOCHUCTEMY, 3alllUTUTH U
00eCrneYnTh YCTOHYHMBOCTh MOYBEHHBIX pecypcoB. UTOOBI yIydlIUTh WJIM COXPAHUTH 3EMIIIO, B
NEPBYIO ouepeb TPeOyeTCsl OLICHUTh TEKYIYIO CUTYaIHI0 U U3MEPUTh HEOOXOIUMBIE TapaMeTphl.
Coznanue ycToiunBoil cuctembl 0e3 yuiepOa Ui OKpysKarollel cpelibl MOXKeT ObITh 00ecredeHo
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TOJILKO ITyTEM MOJIYy4YeHHs OAPOOHBIX 3HaHM O mo4yBax. Mi3MeHeHus: CBOICTB MOYBBI BO BPEMEHU U
MPOCTPAHCTBE IPH MHTEHCHBHOM 3€MJICMIONB30BAaHUM TPEOyIOT MEpecMoTpa yCTOHYMBOIO
3emiienoiib3oBanus. C TOUKH 3peHHs YCTOMYUBOCTH OOJIBIIOE 3HAUYCHHE UMEET OLIEHKA CTPYKTYpPHO-
arperaTHoro COCTaBa TMOYB. YCTOWYMBOCTh CTPYKTYPHOTO COCTaBa IIOYBBI K MEXaHMYECKUM
BO3JICHCTBUAM, YCTOMYMBOCTh arperarTHOro COCTaBa IMOYBbI — BOJOCTOMKOCTbH arperaroB MOYBBI
SIBJIIETCS. OCHOBHBIM TOKa3aTejieM yCTOMYMBOCTHU IMOUYBHI K BO3ACUCTBUIO aTMOC(EPHBIX OCAIKOB,
MMOBEPXHOCTHBIX CTOKOB, BOJHOM 3po3uu [7].

[Ipu npoONeHUM TMOYBEHHBIX arperatoB Ha MENKHE KyCKH OOpa3yrTcs MENKUE YaCTHIIb,
KOTOPBIE€ JIETKO IEPEHOCATCS BETPOM WM TOTOKOM BOJbI M BBI3BIBAKOT 3aKpbITHE NOp MpHU
MEPEOTIOKEHUH, B PE3YJIbTATe YETO B TIOYBE 00pasyroTcs TpeluHsI [5, 6, 9, 10].

Takum oOpa3zoM, B pesyabrare ociaOlieHus mporecca HHQUIBTPAIMK YBEIUYHBACTCS
IIOBEPXHOCTHBI CTOK B IIOYBE M CO3AAKOTCSA YCIOBUA Ul Pa3BUTUS BOAHOM 3po3uu. Takum
00pa3oM, BOJIOCTOMKOCTb arperaroB SIBJSIETCS BaXKHBIM (DaKTOPOM BO3HMKHOBEHHUS 3PO3HH ITOYBBI.
HccnenoBanus MoKa3bIBalOT, YTO OCHOBHBIMU (DaKTOpaMU, BIUSIOIIMMHU Ha BOJOCTONKOCTh MOYBBI,
SIBJISIFOTCSL  KOJIMYECTBO OPraHMYECKOTO BEIIECTBA B TMOYBE, IJIMHUCTOCTH IOYBBI, COJEp KaHHUE
KapOOHATOB, PaCTUTENBHBIN MOKPOB, penbed MouBkI U Ap. pakropsl [7].

B cootBercTtBuu ¢ Bhimeyka3aHHbiM B 2014-2017 rogax OblLIn MpOBEAEHBI UCCIEIOBAHUS C
LENbI0 OIEHKH BOJAOCTOMKOCTH CBETIO-CEPO-KOPUUYHEBHIX (KAIITAHOBBIX) TOYB B OOrapHBIX
ycnosusx [opnoro lllnpsana.

Mamepuanvt u memooul

UccnenoBanus npoBoaunuck B 2014—2017 rT. B yCIOBHSX arpoleH03a 3€pHOBBIX KYJIbTYp Ha
['o0ycTaHCKON pEerHoHAIBHOW ONBITHOW CTaHIMKU B OorapHbix ycnoBusx l[opnoro Illmpsana.
HccnenyeMple y4yacTKM B OCHOBHOM IIOKDPBITBI  CBETJIO-CEPO-KOPUYHEBBIM  (KAIITaHOBBIM)
[IOYBEHHBIM ITOKPOBOM TSKEJIO CYIIIMHUCTOIO, JIETKOTO U CPEAHEIIMHUCTOIO TPaHyJIOMETPUYECKOTO
coctaBa. CpeaHerogoBoe KOJIMYECTBO OCAaAKOB B peruoHe coctabigeT 250400 mm. Paiion
MCCIIEIOBaHMM pacmoyiockeH Ha BbicoTe 734—837 M Han ypoBHeM Mmopst (N40°31,456', E48°53,488';
N40°31,193', E48°53,738"). Ilo undopmanmu ['oOycTaHCKOW THAPOMETEOPOIIOTHUECKONW CTaHIINU,
3a 20142015 roas! Ha uccienyeMoil TeppuTopuu Bbinano 263,9 MM ocankos, 3a 2015-2016 roxer
— 391,9 mm, 3a 20162017 romger — 542,9 mm, 2014-2015 rr. ObiTM HEONATOMPUSITHBIMU IO
CPaBHEHUIO CO CpeTHUMH MHOTOJETHUMH (399 Mm), a 20162017 rT. — ci1abo6Iaronpus THEIMHU.

g arpo¢u3nueckoro aHaiau3a MpoObl MOYBbI OTOMpanu u3 naxorHoro (10—15 cm) u
noamnaxotHoro (3540 cm) cioeB 3—5 pa3 B TeueHHE BETeTALlMOHHOIO MEpUoJa, KOTOphIE
pa3nuyanuch mo crnocoly oopaboTKH, HOpME YIOOpPEeHUH U MPEALIECTBEHHUKY (SUMEHb, MIIEHUIIA,
YEepHBIM Map, ropoXx KOPMOBOM), B3SThI€ NpPHU arpol€HO3€ 3€pHOBBIX B pa3Hble (a3bl pa3BUTHUSL
pacTeHuii (mocine nocesa, KyIleHus, TPyOKOBaHUS, KOJIOMIEHHUS U (a3bl MOJTHOM CHENOCTH).

B 2014-2015 rr. BapuanThl paznuyaiuch mo npeamectBeHHUKY (T1(2)+Tc-nmpenmecTBeHHUK
SYMEHb, TpagulMoOHHas o0paborka; Tr+Ts3+T4-mpenmecrBenHuk depHslt map, Ti+Ts-
NpPEIIIeCTBEHHUK SYMEHb, MHUHMMajbHas 00paboTka) u cmocoby oOpabotku, 2015-2016 rr
[IpenmecTBeHHUK — MIIEHUIIA BKItoYasia 3 crocoba o0paboTKu (TpaauLMOHHBIA, MUHUMAJIbHBIN,
HyJIeBOH) ¢ BHeceHueM ynoopenuit (autpoammodocka NPK 18%) u 6e3 BHecenus: ynoOpeHus, B
2016-2017 romax BapuaHTbhl OTIMYAIUCH OT CBOMX HPEIIECTBEHHUKOB BO3ZCIBIBAHUEM IIO
PEKOMEHA0BAHHBIM JUIsl PETHOHA arpOTEXHUYECKHUM IIPABUIIAM.

Jlyis OLIEHKH BOJOCTOMKOCTH TOYBBI MPUMEHSIM CTaHAapTHble arpodusmueckue [1, 4]
METO/Ibl, CTaTUCTHUYECKYI0 O00pabOTKy pe3y/lbTaToB MPOBOIIIINA C HCIIOJb30BAaHUEM MAaTE€MaTHKO-
CTaTUCTUYECKUX METOJ0OB, NMPUMEHSAEMBIX B IIOYBOBEIACHHMM [2] C MOMOLIbIO MAKeTa IpOrpamm
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Minitab Release 14 [11], oueHuBanu napaMeTpbl Ha ypOBHE 3HAYUMOCTH 5%.

Pezynemamot u ux obcysxrcoenue
B xome wuccienoBaHMil uM3ydanau KOJMYECTBO BOJOCTOMKMX arperaroB >0,25 MM u
CPEIHEB3BEIICHHBI TUaMETpP BOJOYCTOMYMBBIX AarperatoB, KOTOpPbIE CUUTAIOTCS BaKHBIMU
MOKAa3aTeIIMA BOJI0YCTOMYMBOCTH MTOUYBEHHOU CTPYKTYpHI (Tabmuma 1).

Tabnuna 1
CPEJIHUE 3HAUYEHUS ( X ) TIOKA3ATEJIE ATPECATHOI'O COCTABA ITOUBBI (2014-2015)
Hapamemp  nybuna, N
cm 2] t 13 [ s s
T1 (2)+Tc
>0,25 MM, 10-15 36,9+1,1 29,6+2,0 32,0+1,1 34,6x1,7 36,5+1,8 57,0£2,6
% 35-40 39,2+1,3 32,7+1,6 30,7+2,1 33,0£2,2 36,7+1,3 49,8+1,8
I, MM 10-15 0,40+0,01 0,31+0,02 0,39+0,01 0,42+0,03 0,44+0,03 0,67+0,05
35-40 0,46+0,02 0,36+0,02 0,37+0,02 0,43+0,05 0,44+0,02 0,53+0,03
To+T3+T,
>0,25 MM, 10-15 33,1£1,5 31,9+43,1 27,1+2,1 26,5+1,1 33,014 443421
% 35-40 38,7+2,6 32,2427 36,4+3,0 36,6+2,4 39,7+2,2 45,4+3,0
I, MM 10-15 0,31+0,01  0,30+0,03 0,29+0,03 0,28+0,01 0,32+0,01  0,36+0,02
35-40 0,38+0,02 0,33+0,02 0,37+0,03 0,33+0,02 0,37+0,02 0,41+0,04
T1+T3
>0,25 MM, 10-15 32,9422 32,4421 36,4+1,9 39,0+1,8 37,6+1,6 48,5+1,5
% 35-40 41,9422 415428 40,1+2,3 43,1+1,7 47,2+1,9 48,3+1,8
I, MM 10-15 0,30+0,02 0,32+0,02 0,32+0,01 0,34+0,02 0,33+0,02  0,40+0,02

35-40 0,41+0,02  0,42+0,03 0,37+0,02 0,42+0,02 0,44+0,02 0,41+0,02

Ipumeuanue. 1, — cpasy mnocie mocesa (11.11.14 1)), t, — xymenne (27.03.15 1.), t3 — TpyOKOBaHHE
(01.05.15 r.), t4 — xomorrenune (27.05.15 r.), ts — daza monuoit cmenoctu (22.06.15 1.), ts — wepes 1,5
Mecsma mnocie coopa ypoxas (21.08.15 r.), T: — nuckoBanme Ha rayOuHy 5-8 cM, T, — Bcmamka Ha
riyouny 25-27 cm, Tz — auckoBanue Ha rayouny 7—10 cm, T4 — xyneruBanus Ha rinyouny 7—10 cm, Tc —
BCIIAIIKa Ha TyOuny 20-22 cm.

Pesynbrarel cratucTudeckoro anamm3a (RJ-kpurepuit) mokasplBalOT, YTO pacmpeneieHue
arperaTHoro cocraBa IIOYBbI B OCHOBHOM COOTBETCTBYeT HopMme. HopmanbHOCTH 3akoHa
pacnpeneneHus I03BOJISET IPOBOJUTh CPAaBHUTENIBHBIN aHAIIN3 CPEJHUX 3HAYCHUM OINpenesieMbIX
napaMmerpoB. 3a nepuon ucciaenoanuii 2014-2017 rr. xoaM4ecTBO BOAOYCTOWYMBBIX arperaroB
>(0,25 MM Ha HccllelyeMBbIX yJacTKaxX U cpelHeB3BelIeHHoro auamerpa arperaros (/1) (Tabmumer 1—-
3) u ux xo3p¢duumentos Bapuauuu (CV) konebnercs: B naxotHom cioe >0,25 mm: 26,5-57,0%,
CvV>0,25 mMm: 7,6-38,6%, J: 0,26-0,67 mm, CV II: 6,0-46,0%; a B mognaxotrHoMm citoe >0,25 mm:
30,0-62,4%, CV>0,25 mm: 4,2-29,7%, 1. 0,33-0,59 mm, CV J: 5,9-36,5%. 3HaueHus
ko3(duirienTa BapualKMKd  CBUAETEIbCTBYIOT O TOM, 4YTO M3MEHUYHMBOCTh arperaTHoi
BOJIOYCTOMYMBOCTH MOYBBI HAa UCCIIEAYEMBIX yYacTKax ciadas U yMepeHHasl.

B 2014-2015 romax nmHamMuKa BOJOYCTOMYMBBIX arperaroB B IAaXOTHOM M IOANAXOTHOM
CIOSIX JUISl PA3JIMYHBIX BapUaHTOB 3a BETeTAlMOHHBIM IE€pPHOJ PAaCTEHUI TNpEACTaBlIeHA Ha
Pucynke 1. B TedueHue BereTaMoOHHOIO NEPUOJA BOJOYCTOMYMBBIE arperarbl MPETepIeBaOT
JMHAMHYECKHe U3MEHEHHUSI B 000X CIIOAX MOYBBI, IIPU 3TOM MX XapaKTep W3MEHeHus cxonHbl. Kak
BUIHO M3 rpaduka, KOJMYecTBO arperaroB >0,25 MM B IaXOTHOM U TOJANAXOTHOM CJIOSIX MOYBBI
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CHaYaja YMCHBIIACTCsS C Ha4yaJloM BEreTallH, a 3aTeM YBEIMYMBACTCSI K KOHIy BEreTalud, a
Haubonbiee 3HadeHue (57,0%) nabmomaercs mocine cOopa ypoxkas npu Ti(2)+T.. KomuuectBo
BOJIOYCTOWYMBBIX arperaroB XapaKTePH3yeTCsl BHICOKMMH 3HaYeHUSIMH B (ase TpyOkoBaHUS U

MIPOJIOIKACT YBEIMYMBATHCS JaXke TOCiIe cOopa ypoxKast.
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Pucynok 1. lunammka Boooycmouuugvix azpecamos >0,25 MM B TNOYBE M CPEIHEB3BEILICHHOI'O

nuamerpa (2014-2015 rr.)

B uccnenyemsriii nepuon T1+T3 omngancs oT Ipyrux BapuaHTOB HaJMuueM arperaros >0,25
MM B IaXOTHOM M MOANAaXOTHOM ciosix. JuddepeHnumanys arperaTHoro cocraBa MaxOTHOTO U
nmoamaxotHoro cioeB cnabas B T1(2)+Tk m otHocutenbHO cunbHasgs B To+T3+Ts m Ti+Ts.
KonnuecTBo BONOYyCTOMYMBBIX arperatoB Ha TOW e CTaAMM pa3sBUTHS W3 (a3bl TPyOKOBaHHs
XapakTepu3yeTcst OONBIIMMH 3HAUEHUSIMU PEUMYIIECTBEHHO B IMOANAXOTHOM CJIO€ M MPOA0JIKAET
YBEJIMYMBATBCS TOCIE YOOpPKH ypoxkas. B 1enmoM Bo Bcex Tpex BapuaHTax MOANAXOTHBIA CION
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XapakTepuzoBajicsi Oosiee  BBICOKMMU 3HAY€HHUSMM, YEeM T[AXOTHBIM, 3a CcUeT CBoOeW
BOJIOYCTOMYMBOCTH. DTO MOXXET OBITH CBsSI3aHO C 00Jiee BBICOKMM CONIEpKaHHUEM KapOOHATOB H
[JIMHBI B TIOIIAXOTHOM CJIO€ TTOYBBI.

CoorBerctBeHHO, B 2015-2016 1. 1OuHamMuKa CpEAHMX 3HAUEHUH  KOJIMYECTBA
BOJIOYCTOMYMBBIX arperaToB B OYBE Ha 00euX NIyOMHAX MO BapuaHTaM IpejcTaBieHa B Tabnuie 2.

Tabmuma 2
CPEJIHUE 3HAUEHMS ITOKA3ATEJIEM ATPETATHOI'O COCTABA ITOUBBI (2015-2016)
Bapuanm Hapamemp  I'nyouna, cm X
yoobpenus t t ts t,
Tc
Fo >0,25 mm 10-15 48,0+2,6 48,1+1,6 45,6+2,5 49,442 7*
3540 55,9+1,1 48,6+2,6 51,242,6 52,0+£2,1
Fs 10-15 46,7+4,1 50,4+2,5 44,8+4,3 43,1+4,0
35-40 49,9+2,5 46,8+2,3 44,8+4,8 45,8+4,3
Fo pi| 10-15 0,36+0,03 0,39+0,02 0,39+0,03 0,44+0,04
3540 0,46+0,02 0,39+0,02 0,51+0,04 0,48+0,04
Fs 10-15 0,36+0,04 0,40+0,03 0,41+0,05 0,37+0,05
35-40 0,41+0,02 0,43+0,02 0,46+0,06 0,46+0,07
Tm
Fo >0,25 mm 10-15 37,5+1,6* 40,5+£2,0 31,4+1,1 41,7+2,4
35-40 46,3+£3,3 48,0+1,5 36,2+3,2 40,8+3,5
Fs 10-15 35,0+2,3 33,8+1,9 27,6+1,3 35,6+1,3
3540 48,4+1,9 41,3+5,4 36,3+2,2 34,8+2,4
Fo pi| 10-15 0,29+0,01 0,31+0,02 0,27+0,01 0,36+0,02
35-40 0,43+0,03 0,38+0,01* 0,36+0,03 0,40+0,03
Fs 10-15 0,26+0,01 0,27+0,01 0,26+0,01 0,28+0,02
3540 0,43+0,01 0,38+0,04 0,35+0,02 0,34+0,02
To
Fo >0,25 Mmm 10-15 42,2423 46,2+3,3 32,8+1,6 37,2+1,7
35-40 53,8+4,1 45,9+1,5 50,9+3,4 50,0+3,1
Fs 10-15 41,9+3,0 38,7+1,7 30,9+1,6 41,3+3 /4
3540 62,4+2,4 35,9+2,4 48,9+1,9 41,4+2,2
Fo pi| 10-15 0,30+0,01 0,36+0,02 0,27+0,01 0,31+0,01
35-40 0,50+0,05 0,40+0,01 0,52+0,06 0,54+0,05
Fs 10-15 0,30+0,02 0,32+0,02 0,28+0,02 0,38+0,04
3540 0,59+0,04 0,34+0,02 0,49+0,04 0,42+0,02

Ipumeuanue. 1 — cpasy mnocne nocea (24.11.15 r.), t, — xymenne (24.03.16 1.), t3 — TpyOKOBaHHS
(20.05.16 1.), t4 — daza moaroro cremoctu (14.07.16 1.), To — HyneBas 06paboTka, Tm — MHUHUMAILHAS
o0OpaboTka mouBHl (nuckoBanue Ha TmyOmHy 10-12 cm), Tc — TpaammmonHas oOpaboTka (Bcmamika Ha
riyouny 20-22 cm), Fo — NoPoKo (6e3 ynobpenmii), Fz — Ni20PsoKeo, * — HOpManbHOCTb pacnpeaeneHus
OTBepraercs

Kak BugHO, TpeHn wu3MeHeHus KoiauyecTBa arperatoB >0,25 MM B NaXOTHOM CJIO€
OTHOCUTEJIbHO OJIMHAKOB NpPU HYJIEBOH M MHUHUManbHOW oOpaborke. Ilpu 3TOM OTHOCHUTENHHO
OoJIbIIIME 3HAYEHUS BOJOYCTOMUMBBIX arperaroB B MaXOTHOM CJIO€ MOYBHI HAONIONAIOTCS, KaK MpU
HEY100peHHOM, TaK U MpHU YI0OPEHHOM BapHaHTaX TPAIUIIMOHHOTO 00pabOTKH.

B nenom 3a uccnenyemblit mepuol TpaIulMOHHas 00pabOoTKa MOYBBI OTIUYANIACh OT APYTUX
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BApUAHTOB KOJIMYECTBOM BOJOYCTOMYMBBIX arperatoB >(0,25 MM B MaXOTHOM U MOANAXOTHOM CJIOSIX
(mocrne moceBa W KpoMe TOJIAXOTHOTO BapHaHTa ¢ HYJIEBOW 00pabOTKoM ymoOpeHus MU U B (aze
kojourenue). Tak, B 3TOM BapuaHTe KOJIMYECTBO BOAOYCTOMUYMBBIX arperatoB >0,25 MM Oonblie,
94eM B JIPYTHX BapUaHTaX.
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Pucynok 2. Jlunamuka cpenHeB3BenienHoro auamerpa (20152016 rr.)

B nenom B OONBHIMHCTBE CllydyaeB TEHAEHLMS H3MEHEHUs BEJIUYUMH HpPU YI0OpPEHHOM
BapuaHTE HyJIeBO