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OUBNKO-MATEMATUYECKHUE HAVKH | PHYSICAL & MATHEMATICAL SCIENCES
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MATEMATHYECKAS MOJEJIb KOHKYPEHIIMA MO YJISAIIAM
HA 3ATPI3HEHHOM TEPPUTOPUH

©Konnax E. I1., SPIN-xo0: 3611-8302, ORCID: 0000-0001-6956-4814, 0-p ¢us.-mam. nayx,
Canxm-Ilemepbypeckutl 20cy0apcmeenublil yHugepcumen,
2. Canxm-Ilemepoype, Poccus, petrovich_pmpu@mail.ru

AMATHEMATICAL MODEL OF POPULATION COMPETITION
INAPOLLUTED AREA

©Kolpak E., SPIN-code: 3611-8302, ORCID: 0000-0001-6956-4814, Dr. habil., St. Petersburg
State University, St. Petersburg, Russia, petrovich_pmpu@mail.ru

Annomayus. TeXHOTEHHOE BO3ACHCTBHE HA OKPYKAIOLIYIO CpeAy NPUBOIUT K M3MEHEHHIO
BUJIOBOM CTPYKTYphl 3KOCUCTEM. BHeliHee uHrubupyrouiee Bo3JeHCTBHE Ha KOHKYpUPYHOILUE
MOMYJISLUK IPUBOANUT K U3MEHEHUIO UX YHUCIeHHOCTU. OAHON U3 3a]1au IPOrHO3UPOBAHMSI SIBIISIETCS
TeopeTuyeckass NpopaboTKa HANpaBICHUHW W3MEHEHHUs YHUCIEHHOCTH mnonymsiuuil. Paspaborana
MaTeMaTH4ecKas: MOZENIb KOHKYPEHIMHM JABYX IONYJIALMN, YYHUTBHIBAIOIIAs W3MEHEHHE CKOPOCTH
pOCTa YHMCIEHHOCTH MONYISALMA U H3MEHEHUE €MKOCTH JSKOJIOTMYeCKOW HumM. JlaHa oleHKa
HaIIpaBJICHUN HM3MEHEHUs YHUCICHHOCTH nomynsinuu. Mozens npencrasiieHa 3anaderd Komm mis
CHCTEeMBbl OOBIKHOBEHHBIX AU ((epeHIInaNbHbIX YpaBHEHU.

Abstract. Anthropogenic impact on the environment leads to a change in the species structure
of ecosystems. An external inhibitory effect on competing populations leads to a change in their
numbers. One of the tasks of forecasting is the theoretical study of the directions of population
change. The paper develops a mathematical model of competition between two populations, taking
into account the change in the rate of population growth and the change in the capacity of
the ecological niche. An assessment of the directions of population change is given. The model is
represented by the Cauchy problem for a system of ordinary differential equations.

Knrouesvie cnosa. BBDKMBAEMOCTb, MaTreMaTHuYecKas MOJENb, IOMYIALHS, aHTPOIIOTEHHOE
BO3JICHCTBHE, YCTOWYMUBOCTD, PACIIPEIEICHUE BEPOATHOCTEH.

Keywords: survival, mathematical model, population, anthropogenic impact, sustainability,
probability distribution.

TexHOTEHHBIE BMENIATENILCTBA B MPHPOJHYIO CpPEIAy CTald COMNEPHUYATh CO MHOTHMH
MPUPOAHBIMU MPOLECCAMHU, OKa3bIBasi MOIIHOE BO3JIEHCTBHE HA MPUPOIHBIE KOMIUIEKCHI, BBI3BIBAS
HapyLeHUs: HOPMAJIBHOTO X0J]a MPOTEKAIOLINX B PA3IMYHBIX OMOTEOlLeH03axX MpoleccoB. Bpennsie
JUTS BCETO JKUBOTO BEUIECTBA aHTPOIIOTEHHOTO MPOMCXOKICHUS HAMIOTHSIOT BO3IYITHBIN U BOTHBIN
Oaccelinbl, 3arps3Hsas oOmupHble Tepputopuu [l, 2], 3arps3HeHue cpenbl oOWTaHUS BeIET K
KapIUHAJIBbHBIM U3MEHEHUSM YCIOBHM CYIIECTBOBAaHHS HACENSIOUIMX 3TH TEPPUTOPUH PacTEHUH U
KMBOTHBIX, MOXXET M3MEHUTh HANpaBIEHHOCTh U (HOpMBI ecTeCTBEHHOro ordopa [3], cmocobHO
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W3MEHSTh TEHETUYECKYIO CTPYKTYpPY MNPUPOAHBIX MONyIsuuil [4], ONpUBECTH K YMEHBIIEHUIO
BHJIOBOTO Ppa3HOOOpa3uss W HMCYE3HOBEHUIO OTACIbHBIX BHUAOB [5]. B momomHenne k 3TOMY
U3MEHSETCS W WHTEHCHUBHOCTh MEKBUIOBBIX B3aWMOOTHOIICHUH, OOYCIIOBICHHAS Pa3TUYHON
peakmueld oco0eil Ha BHEIIHHE BO3JACHCTBUA. Y KOHKYPUPYIOIIMX TONYISAUUN HU3MEHIETCs
YUCJIEHHOCTb, IPOMCXOUT CMEHA JOMUHHUPYIOIINX BUI0B, HEKOTOPBIE BUJIBI MCUE3ALOT [6].

[IpoHMKHOBEHHE XMMHUYECKHX BEIIECTB B OPraHU3Mbl YEJIOBEKA, ITHIL], MICKOIUTAIOINUX U
phI0 TPOMCXOAUT 4Yepe3 OpraHbl AbIXaHUS, MKEIYIOUYHO-KHUIIEYHBIM TPAaKT, KOXKHBIE MOKPOBHI U
CIIM3UCTBIE 000JI0UKH. B pacTeHus 3arps3HSIONIME BEIIeCTBa MOMAIAI0T MPH KOPHEBOM IMMUTAHUHU,
myTeM Tra3o00MeHa M OOMEHHOH ajacopOuMM C MOBEPXHOCTH JHMCTOBOW IutacTUHKU. [lo mepe
MOCTYIUICHUST B TpPO(PHUUECKHE LEeNH TOKCUKAHTHI aKKyMYJIUPYIOTCS B HX KOHEYHBIX 3BEHbSX,
OKa3blBas HEraTMBHOE BIIUSHUE HAa KIETOYHOM, THCTOJOTMYECKOM, OPraHU3MEHHOM U
MONYJISIIUOHHOM YPOBHSIX. YPOBEHb HAKOIJICHHBIX TOKCUKAHTOB B OpraHU3Me 3aBUCUT OT BO3pacTa,
noja, NyTed TMOCTyIUIeHWss B opranu3sM [4]. HakorjieHHne TOKCHKAaHTOB COIPOBOXKIACTCS
M3MEHEHUEM IUIOJOBUTOCTH U CMEPTHOCTH XapaKTEPHBIMU JIJIs1 KKJI0TO BUA.

Mamemamuueckas mooens
HJ'ISI OIMMCAaHUs AWHAMUKH YHUCIICHHOCTHU IABYX KOHKYPUPYROIIHUX HOHy.]'ISII_II/Iﬁ HCIIOJIB3YCTCA
JJOKaJIbHasd ((MOI[I/I(I)I/II_II/IpOBaHHaH» Mar€eMaTu4dcCKass MOACIIb BOJ'IBTCppr [7], YUYUTBIBAKOIIAA KakK
MCKBHJOBYIO, TaK U BHYTPUBHUAOBYIO KOHKYPCHIUIO:

du 1)
d_tl = :u’lul(l_ul _71u2)1

du

d_t2 = MU, (1_u2 _72U1)1

rae U, ¥ U, — YHCIEHHOCTh NOMYNALMHN, 4 U [, — YIEIbHBIE JOKAIbHBIE CKOPOCTH POCTA

YHUCJICHHOCTH HOHy.]'IHI.IHﬁ, 7, A Y, — TapaMeTpbl, XapaKTCPUIYIOIINC HNHTCHCUBHOCTDH

KOHKypeHIun. EMKkocTH cpen 00eux momymsinuii npuHaTsl B Mozenu (1) paBHbiMu eauHuLe [7].
Cucrema ypaBHeHUi (1) uMeeT yeTblpe HEMOIBUKHbIE TOUKU

1. u=0,u,=0.
2.u,=1,u,=0.
3.u,=0,u,=1.

4w =1-7)(1-nr.). U =(1-7,)/(1-7rr,).

ecmu y, >1wm y, >1, wmm y, <1 m.

[TepBast Touka sIBISICTCS HEYCTOHYMBOM, BTOpas Oymer ycrolumBou, ecmu y, <lwm y,>1, a
TpeThs, ecau ¥, >1 m y, <1. YerBepras cranmoHapHas TOYKa peanusyercss M OyIeT yCTOHMYHMBOM,
€CIM OJIHOBPEMEHHO BBINONHSIOTCS HepaBeHcTBa ¥, <1 m y, <1. To ecTp, eciim BHYTPHUBHUIOBAS
KOHKYpEHIMs y MOmy/sinuil ciabee MexxBua0Boi (7,<1 u y;<1), To COBMECTHOE CyIIECTBOBaHHE

nomyJsAuui Oyaet ycroituusbiM [7].

Tsoxenble MeTanbl, BhIOpackiBaeéMble MPEINPUITHSIMH B OKPYKAIOLIYIO Cpedy, 00pa3yroT
TOKCUYHBIE JUIS KMBBIX OpPraHHW3MOB BellecTBAa. TOKCHMKAHTHI IMOCTYKalOT B OPraHU3MBblI JHOO
HEMOCPEACTBEHHO, MO0 Mo TpoduueckuM IemnsM. HakoruieHue ux B OpraHH3Me CO BPEMEHEM
MPUBOAMUT K BHYTPEHHUM HM3MEeHEeHHsIM. B Mozenu mpenmnonaraercs, 4To U3MeHEHUsT MeTa0oIn3Ma
BBI3BIBAIOT TIOHIKEHHE TUIONOBUTOCTH ocobOeit [3]. Ilpeamonaraercs Takke, 4TO POXKIaeMOCTh
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ocobeif ¢ yBelMYeHHEM KOJMYECTBA TOKCHKAHTOB P yMeHblIaeTcs mHo TruepOOIMdYecKoit
3aBHCHUMOCTHU

_1+aP
1+a,P’

R(P)

rae d; U d, — MOJOXKHUTEIbHBIC TapaMeTPhl TaKue, 4To d; < a, .

Yactb cpenibl 00MTaHUsI IPU AaHTPOIIOTEHOM JIaBICHUU MOXET CTaTh HEJOCTYIMHOMU Ui ocoOeit
MOMYJISALUHU, WK YaCTh TPOPUUECKOTO pecypca MOXKET ObITh YHHUTOXKEHA. DTOT (HaKTOp B MOJENU
YUUTBHIBAETCSI UYEPE3 YMEHBLIEHHUE EMKOCTH D3KOJIOTMYECKOW HUIIM MONYIALHMHU. YMEHbIICHHE
emkocTd Humu K 11porcxoauT no runepGonuuecKkoil 3aBUCHMOCTH:

1+bP

K(P)=—=—,
(P) 1+b,P

rac bl n b2 — IIOJIOKHUTCIIbHBIC ITIAPaMETPhI TAKUEC, UTO bl < b2 .

C y4yeToMm 3TuX IPEaNoJ0KEHUH MOJIeNIb KOHKYPEHIIUU IBYX nonyisiiuu (1) B 3arpsi3HeHHOM
30HE CBOAMTCA K 3a1a4de Komm 1t cucteMsl IByX qudepeHInaabHbIX YpaBHEHHHA

du 1+a,P 1+b,P (2)
— =l “uf _ Dy U, =7, |,
dt 1+a,P 1+Db,P

du, 1+a,P 1+b,P
= MU, - U,
dt 1+a,,P 1+b,P

VU |

e a; u bij (1, ] =1,2) — napamerpsl, yIOBIETBOPSIOIINE HEPABEHCTBAM

a,<a, 8,<ay, b,<b, b,<b,. (3)

Ha mapamerpsl J; u ¥, HaknajsiBatores orpanndenns: 0 <y, <1, 0<y, <1, tem camsim
MIPEOJIaraeTcs, 4YTo B OTCYTCTBUE TOKCUKAHTOB HU OJIHA U3 MOMY/ISLUN HE THOHET.

Ipu P =0 (Tokcukantsl oTcyTcTByroT) 3Ta Momenb nepexoauT B moxenb (1). YiaembHas
CKOPOCTh pOCTa MOMYNSLMA B 3aBUCUMOCTH OT 3HaueHus P 1pu BbIMonHeHuH yciosuit (3)

YMEHBILIAETCsl, HO HE MOXKET YMEHBIIUTbCA OoJiee 4YeM Ha BEIMYUHY ylaﬂ/ &, Ui IMEepBOM

MONYISIMUN, W Ha BEIUYUHY ,u2a21/ a,, I BTOPOM NOMyISAUMU. OTUM YYUTHIBAETCA (PaKT

OTPaHUYEHHOI'0 HAaKOIUIEHHs] TOKCHMKAHTOB OpraHM3MaMHu ocoOed momynsuuii ¥ HEOIHOPOAHOCTD
HAKOIUIEHHUS BHYTPHU CaMMX Nomynsuui [3, 4].

3arps3HUATENN CPeabl MOTYT YHHYTOXKHUTH 4acTh TPOPHUUECKOTO pecypca WM CAeNaTb €ro
HEJOCTYINHBIM Ui oco0eil momynsiuuii. EMKOCTH HUII MOMYJSIIUI [PpU BBIMOJIHEHUH HEPAaBEHCTB

bll > b12 51 b21 > b22 B (2) c yBenuueHHEM KOJIMYECTBAa 3arpsi3HUTENEeH OydyT yMEHbLIAThCS.
IIpenmnonaraercs, 4To €MKOCTb HHIIM IEPBOW MOIMYISLUU HE MOXET CTaTb MEHBLIE BEIUYHHBI
b11/ b12 , @ BTOpOH — b21/ b22. DTHM YUYUTHIBAETCS TO OOCTOSTENHCTBO, YTO HEOOJBINAs 4YacTh

MOMYJISALIUNA MOYKET BBIIEPKATh aHTPOIIOTEHHYIO HAarpy3Ky.
HerpuBnanbHasgs HenoAgBM)KHAs TOYKA CHUCTEMbl YypaBHEHHH (2) ompenensiercs depes
napaMeTpbl MOJIEIH:
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1(1+b,Pl+a,P  1+a,P (4)

' D\1+b,Pl+a,P "‘1+a,P
i 1+b11P1+a21P_ 1+a,P

u2 7/2 y
D\1+b,P1+a,P 1+a,P

_1+b,P1+b,P B

rme D= .
1+b,P1+b,P "

Hockonsky mpu P =0 sra cranmonapHas Touka CyIIeCTByeT M SBISETCS YCTOHYMBOI
(mockonbKy 7,<1 u y,<1), To B CHIly HENPEPHIBHOCTH TIPABBIX YacTell BbIpaxkenuil (4) or P, ona

Oy/leT CyIIecTBOBATh M MPH MaJbIX 3HaueHusx P .
CoOcTBeHHbIE 3HAYCHHS MaTPUIlbl SIkoOH

—M1+ b,,P ! g
1+b,P * v
a 1+b,P
—VMU, —H, 1+ b22P u,

CUCTeMbl ypaBHeHUH (2) B crauuoHapHOWl TOouke (4) OyIyT HMETh OTPHIIATEIbHbBIE
BEIIICCTBECHHBIC YaCTH, €CJIA BHITIOJIHICTCSI HEPABEHCTBO

D= 1+b,P1+b,P

— — >0.
1+b,Pl+b,p 7

[ToCKONBKY pacCMaTpuUBaeTCs MOJENIb, Ui KOTOPOi BBIIONHSIOTCSA ycioBus (3), To,
coorBercTBeHHO HepaseHcTBO D >0 mpu 0<y, <1 m 0<y, <1 Gyner BemomuaThea. To ects,

€CJIM CTal[MOHapHas ToukKa (4) peanusyeTcs, TO OHa Oy/lIeT YCTONYMBOM.

Pacnpeoenenue eposmuocmeti

Peanu3zanus MmareMaTHuecKuX Mojiesiel oMy IUOHHON OMOJIOrMH BO3MOYKHA BO BCTPOCHHOM
moayine SIMBIOLOGY cpensl mporpaMMHpOBaHMM MareMarmdeckoro makera Matlab [8].
Nmurtamnmonnas Mofellb OCHOBBIBAE€TCA Ha CiydalHOM miepedope mapaMmeTrpoB Moxaenu (2) u3
3aJJaHHOTO Juamna3oHa 3HaueHuil [9] ¢ yuetom cootHomeHuit (3). Ilpu 3amaHHOM KONMUYECTBE
BapHAaHTOB  BHIOOpa MapaMETPOB  CTPOSATCS  BEPOATHOCTH  pacIpeleleHHs  OTKIOHEHUMN
CTAIlMOHAPHBIX 3HAYCHUN YHCICHHOCTEW TMOMYISAIUMA TIPH aAHTPOIOTCHHOM JaBJICHUU OT
€CTECTBEHHBIX 3HAYCHU M.

Ha Pucynke 1 mnpuBeneHsl pacnpenelieHus CTAllMOHAPHBIX 3HAYEHUN YUCIEHHOCTEH

nomymsimit ipu ¥, = 0.6, 7, =0.1 u P =1.5 nns napamerpos BoIOpaHHbIX CilydaiiHbIM 06pasom
w3 nuanasonos 8, €(1,2), a,,€@1,2), a,<a,+(01), a,<a,+(071), b, (0,1,
b,€(01), b,eb,+(0), b, eb,, +(0,1) . Ha Pucynke 2 npuBeneHo BepOSTHOCTHOE

pacripenesieHue yuciaeHHOCTH mnomyssiuii it 2 000 BapuaHTOB BbIOOpa MapaMeTpoOB CHCTEMBI
ypaBHeHu# (2). Takoif BapuaHT BbIOOpa mapamMeTpoB oOecreyrBall BBIIOJHEHHE HepaBeHCTB (3).
[lynxktupHbiMu simHMSMU Ha Pucynke 1 m PucyHke 2 OTMEYeHBI CTAllMOHAPHBIE 3HAYECHUS
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YUCJIEHHOCTEN MONMYMALUNA 11 YucTo Tepputopun. CrutomHoi auHue Ha Pucynke 1 ormedena
rpaHuIia 00JIaCTH, B KOTOPOU JIeKAT CTAllMOHAPHBIC 3HAYECHUS YUCICHHOCTH mommyssin0439.

B paccMoTpeHHOM BapuaHTe TapaMeTpoB OOJNBIINE MOTEPU HECET Ta MOy, KOTopas B
OTCYTCTBME TOKCUKAHTOB MMEET OOJIBIIYI0 YHUCIEHHOCTh (Ha Pucynke 2 — U, ). 3HanuMe peanbHbIX
rapamMeTpoB, BXOASAIIMX B MOAEIb (2), Ja€T BO3MOXHOCTH IMPOTHO3HPOBATH CTENEHb BIUSHUSA
AHTPOIOTC€HHOM HAarpy3KHU Ha YUCIICHHOCTb MOMYJSLUN U1 peanbHbIX 3kocucteM [10, 11].
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Pucynox 1. Pacnipenenenus crainoHapHbIX 3HAUCHUM YUCICHHOCTEN MOMYIsIUI
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PI/IcyHOK 2. Pacnpez[eneHI/Ie BepOﬂTHOCTefI YHUCJICHHOCTHU HOHyJ’ISILII/Iﬁ IIpU aHTPOIIOI'CHHOM JIaBJICHUN

Saxnouenue
Taxkum oOpa3om, pazpaboTaHHast MOJIENIb MPOTHO3UPYET CABUT paclpeesieHui BEepOATHOCTEH
B CTOPOHY YMEHBIIEHUS YHCIEHHOCTH OOEUX TMONYISIUA TpPH HAIWYUU TOKCHUKAHTOB, TIO
CPaBHEHHUIO C MX YHUCIEHHOCTHIO B «UHUCTOM» cpene. Hanbonpiire morepu 4ucieHHOCTH OynyT y
MOMYISALUN, KOTOPBIE IO aHTPOIIOTEHHOTO JIABICHUS UMENU OONBIITYI0 YHCIEHHOCTh. YUCIEHHOCTh
MaJIOYUCIIEHHBIX MOMYISLHMA MOXKET BBIPACTH 3a CUET YMEHBUICHUS JABICHUS] KOHKYPUPYIOIIMX
MO YJISIU .

Cnucok numepamypol:
1. [TeroB C. A. AaTponoreHHoe Bo3neicTBue Ha O6uocdepy // Tpyasl MHCTUTYTAa CHCTEMHOTO
aHaym3a Poccutickoit akagemun Hayk. 2009. T. 42. C. 5-32.
2. llleBnoBa O. B., Jloopotuna E. /1., T'oruapoBa A. b., Hemamxkosckuit A. I1. Xumudeckue
XapaKTePUCTUKH CHEKHOTO IIOKPOBa B BBICOKOIIMPOTHOW apkThke (MbIc bapaHoBa, ocTpoB
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Annomayus. B pesynbrare MpOBEAEHHBIX HCCIEIOBAHMN BBISBIEHO pacrpocTpaHeHue 127
BUJIOB TpUOOB M3 Pa3HBIX pailoHOB A3sepOaiipkaHa, M3 KOTOPBIX 94 oTHOCHWIHMCh K aHaMmopdam
cyMyarbix rpuooB. [Ipu oleHke 3aperucTpupOBaHHBIX aHAMOP(QHBIX TPUOOB 10 BBHI3BIBAEMBIM UMU
[aTOJIOTUSIM BBIICHWIOCH, 4T0 60 M3 HUX OTHOCATCS K (UTOnaroreHaM, a 25 — K YCJIOBHO-
naroreHHbIM. OcTanbHble 19 BUIOB XapakTepu3ylOTCs KaK MMEIOLINE HEONpEAEIEHHBIH CTaTyc C
TOYKH 3PEHUs HaOII01aeMOI'0 CErO/IHS PacIpOCTPaHEHHUS.

Abstract. As a result of the conducted studies, the spread of 127 types of mushrooms from
different areas of Azerbaijan was revealed, of which 94 belonged to the anamorphs of bag
mushrooms. During the assessment of recorded anamorphic fungi according to the pathologies they
cause, it was clear that 60 of them belong to phytopathogens and 25 to opportunists. The remaining
19 species are characterized as having uncertain status in terms of the distribution noted today.

Knroueswvie cnosa: rpubbl, BUIOBOM COCTaB, MAaTOT€HHOCTh, CTETIEHD OMACHOCTH.
Keywords: fungi, species composition, pathogenicity, degree of danger.

Kak wu3BecTHO, OgHMM U3 Hauboiee pacIpOCTPAHEHHBIX MeECT OOHapyXeHHs TrpuOoB
SBIIAIOTCSL PAacTeHUs] U MX OCTaTKU. 3a CYeT IIOCEJIEHUS Ha 3TOM THIIE CyOCTpaToB MEXIYy
pacTeHUsIMH ¥ TpUOaMU CIOXKHIIUCH KaK TOIUYECKUE, Tak U Tpoduyeckue cBsi3u. OTHUM U3 TaKUX
OTHOIIICHHUH SABJISIETCS Tapa3uTusm [6, 8-9, 14].

MUKpOMUIIETHI-TAPA3UTHl PACTCHUH, T.€. (PUTOMATOTEHBI, HE TOJIbKO BBI3BIBAIOT TIOTEPIO
ypO’Kasi, HO M 3arpsi3HSIIOT €r0 BTOPHYHBIMU META00IUTaMH, MUKOTOKCHHAMH, YTO 3aTPYIHSIET POCT
U pa3BUTHE pACTEHHUS, a TaKKe MOXKET BbI3BaTh CEpbe3HbIe MPOOJIEMBI CO 30POBBEM Y
YIOTPEOIAIOMIMX €ro *UBOTHBIX, B TOM YMCJIE U y YeloBeKka. B pesynbrare 3TOro MmpoucxXonsT
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MacmTabHble HSKOHOMHYECKHE TIOTEPH W BO3HUKAIOT JKOJOrHueckue mpobimemsr [12]. Ux
MpeloTBpallleHNe — OJIHA M3 BAaXXHBIX 3aay, CTOSIIMX IEped COBPEMEHHOM OHOJOrH4YecKon
HAyKOM, MPEeXJIe Bcero MUKoyiorueid. Hecimy4aitHO 3TOT BUI rprOOB B HACTOSIIICE BPEMSI CUUTACTCS
HanOoIbIIeH yrpo30i 6€30MaCHOCTH MUIIEBHIX TPOIYKTOB [7, 13].

UToObl MOHATH CYIIHOCTh PACTUTENBHO-TPUOHBIX OTHOIICHUW M ONPEAETUTh UX pPOJib B
OTHOIICHUAX, 00Pa3yIOIIUXCS MEXAY HUMH, MPEKIE BCEro IeecO00pa3HO OMpeNeIuTh BUAOBOI
COCTaB YYaCTHUKOB B3aUMHBIX OTHOIICHHUH, T. €. TpUOOB M pacTeHUi, a TaKKe KaK Kak MpaBUIIO,
9TO CYHUTACTCA IICPBBIM HIArOM KaK B MHUKOJIOTMYCCKHX, TaK U B 60TaHI/I‘-IeCKI/IX HUCCIICA0OBAHUAX.
VYuuteIBas 3TO, MpelcTaBiIeHHAs padoTa 3aKJII0UYaeTCsl B OMPECIIEHUH BUJIOBOTO COCTaBa TPHOOB,
pacnpoCTpaHEHHBIX B HKOJIOTUYECKM PAa3IMYHBIX pakioHax AsepOaiimkaHckoil PecnyOnuku, u
OIpEeJICIEHUH CTEIICHN OMACHOCTH MATOJIOT U, KOTOPhIE OHU BBI3BIBAIOT Y PACTCHUH.

Mamepuan u memoosi
Uccnenosanua nposoaunuck B 2022-2023 romax Ha Ttepputopun boisbmioro Kaskasa,
Marnoro Kaskaza, Kypa-Apa3sckoii paBHuHbl U Tanbimickux rop AsepOaimpkanckoit Pecryonukw,
KOTOpBIE OTJIMYAIOTCS APYr OT Apyra (iaopoit u QayHoil, a Takke MOYBEHHO-KIMMATHUYCCKHUMU
ycnoBusiMu. OT00p MpoO OCyIIECTBISUICA MIAHOBBIM MapuIpyTHBIM MeTo1oM. CoOpaHHbIE 00pa3Iibl
HAa MeECTe NaCHOPTHU3UPOBAINCH, MOMEIIANUCh B CIEUHUAIbHO TOATOTOBICHHBIE MAKeThl U
TOTOBHWJIMCh K aHAJIM3y B Jabopatopuu. Beigenenue rpuOoB U3 cOOpaHHBIX MPOO, MONTyYeHHE MX
YUCTOM KYJIbTYpPhl M OINPEICICHUE BHJIOBOTO COCTaBa YHUCTHIX KYJIBTYP TIPOBOJWIN TIO
KJIACCHYECKMM METO/aM, IIPUHATHIM B MUKosioruu [2-4, 11, 15].
CucremaTuzanusi 3aperucTPUPOBAHHBIX TPHUOOB MO DJKOTpOoPUKE U OLEHKA CTerneHU
[IaTOTEHHOCTU IPOBEJIEHA C MCIOJNb30BAaHUEM JMUTEpaTypHbIX AaHHbIX [1, 10] u pe3ynbraros,
MOJY4eHHBIX paHee [5].

Pesynomamur u ananus

B npobax, B34ThIX B X0/l UCCIIEI0OBAaHUM, IPOBEAEHHBIX ¢ 2022 ., BBISIBIECHO NpeodiajaHue
137 BunoB rpuboB, u3 HuxX 104 oTHOCHIMCH K OTAETY Ascomycota, 26 — k Basidiomycota u 7 — k
Zygomycota. IIpuHuMas BO BHMMaHUE TOT (pakT, 4yTo TpuObl, MpUHAJUIEKAIUE K OTAEIbHBIM
TaKCOHOMHUYECKUM TpyIaM, HMEIOT OIpeJleIeHHble pPAa3uuusg BO B3aWMOOTHOLICHHUSX C
pacTeHUsSIMHM, TOCYUTAIN I€J1eCO00pa3sHbIM YTOYHHUTH L€Jb, MOCTABJIEHHYIO B HCCJIEIOBaHUSX,
TOJIBKO Ha aCKOMMIIETaxX, TOUHEEe Ha MpuMepe ux anamopd.

N3 104 BugoB ackomMuieToB, 94 otHocuiMuch K aHamMopdHbIM rpubam. 84,0% OTHOCHIIMCH K
noauTpodam, T. €. K TAaKOBBIM 0e3 UCTUHHON OnoTpoduu u canpotpoduu. [lonurpodus He TOABKO
SBJIAETCS TIOKa3aTeleM BBICOKOM aJanTHBHOM OCOOEHHOCTH, HO M MOXET OBITh OIIEHEHa Kak
CKJIOHHOCTb K MaTOT€HHOCTU. TakuM 00pa3oM, OHM 00J1a1at0T CIIOCOOHOCTBIO MPSIMO MIJIM KOCBEHHO
y4acTBOBaTh B BO3HMKHOBEHUHU MATOJOIMH y pacTeHMH. YUWUTBIBas 3TO, Oblja TaKKe MOCTaBJIEHA
3ajjaya ONpeAeTUTh IMOTEHLHANl MaTOreHHOCTH 3a(UKCUPOBAHHBIX B HCCIEIOBaHMUAX TI'pUOOB.
Crnenyer OTMETHTb, YTO TMOTEHLHUAIbHAs MNAaTOI€HHOCTh I'pUOOB OMNpeAessieTcss KOMIUIEKCOM
XapaKTePUCTHK, CHOCOOHBIX TPOTHUBOCTOSITH 3alllATHOMY MEXaHH3MY OpraHH3Ma-Xo3suHa U
OCYILIECTBIATh MHBa3MI0. VX mpHuMephl BKIIOYAIOT TUApoauTHdeckue ¢pepMmeHThl ((ocdonumnasy,
MPOTENHA3Y), MUTMEHTBI, FIK30I0IMCAaXapUIbl U CIIOCOOHOCTH pactu npu 37°C u T. 1.

[TaToreHHOCTH TPUOOB OLIEHUBAIOT 1O BIMSHHUIO Ha BCXOXKECThb CEMsIH pacTeHui. [[ns storo
OBUTH MCTIOJTb30BaHbBI KaK PE3yNIbTaThl SKCIIEPUMEHTOB, MTPOBEACHHBIX B XOJI€ UCCIIEOBAHMS, TaK U
TuTeparypHbie nTaHHble. OTMEYEHHBIH TTOTEHIMAT TTATOTeHHOCTH MOIUTPO(OB pa3IndaeTcs Kak 1o
CTEIIEHH paclpOCTPaHEHHs, TaK U 10 XapakTepy BO3JAeHCTBUS. BOIBIIMHCTBO 3aperuCTpUPOBAHHBIX
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rprOOB MOYKHO PacCMaTpHBaTh Kak (PUTOMATOrE€HHBIC, TO €CTh MPEHMYIIECTBEHHO OHHM BBI3BIBAIOT
naTosioruto y pacrenuii (Tabmuma 1).

Tabmuna 1
OLEHKA TATOT'EHHOCTU AHAMOP®HbBIX 'PUBOB
bonvuwor Kasras Kypa-Apazcras Manwiii Tanviuckue  Umozo
PAasHUHA Kaexas 20publ
duronaToreHs! 47 51 43 48 60
OnmopTyHUCTHI 16 20 15 19 25
Craryc HEeU3BECTEH 13 16 12 16 19

HeKOTopBIe (bl/ITOHaTOFeHHBIe FpI/I6BI BBI3BIBAIOT IIATOJIOTHIO Y YCJIIOBCKA W JKHWBOTHBIX
OJIHOBPEMEHHO, TO €CTh MMEIOT JBOMCTBEHHBIC XapaKTepUCTUKHU. Hampumep, nmpumepamu 3T0ro
MoryT ObITh Takue rpuObl, Kak Alternaria alternata, Aspergillus fumigatus, A. flavus, A. niger, A.
terreus Aureobasidium pullulans, Cladosporium herbarum, Paec variotii F. oxysporum, F.
sporotrichiella, Trichoderma viride u T. 1. MHOrHe U3 3TUX TPUOOB XAPAKTEPUIYIOTCS €IlE U KaK
TOKCUT'CHHEIE. TOKCUTCHHEIE FpI/I6BI HaxodATCd B LOCHTPEC BHHUMAHHA B IIOCICAHCC BpPCMA.
BonbnmmHCTBO U3BECTHBIX CErogHsa TOKCUI'CHHBIX FpI/I6OB OTHOCSATCA K aHaMop(baM. YuurteiBas 9TO,
ObLIa onpeaciicHa CTCIICHb OIIACHOCTHU IIOTCHHOHAIa IIaTOICHHOCTH FpH6OB, a TOYHEC CTCIICHb
OMAaCHOCTH aHaMOpP(HBIX BHJIOB TPUOOB B YyCIOBHUSX A3sepOaiijpkaHa, NMpPU 3TOM MPU ITOM
YTOYHCHUU TAKKEC HMCITIOJIB30BAJICA ITOKA3aTCIIb HpOTCOJIPITPI'—ICCKOfI AKTUBHOCTU MHOTHUX FpI/I6OB.

Bricokasi akTHBHOCTh (DEPMEHTOB C MPOTEOJUTHUECKUM JEHCTBHEM B (PepMEHTAIIMOHHON
cucteme rpuba OnaronpusaTcTByeT Oosee 3(hHeKTUBHON peanan3aui TaTOTeHHOCTH. JTO CBS3aHO C
TEM, YTO MMPCOTOJIIUTUICCKUC (bepMeHTbI KaTAJIU3UPYIOT TUAPOJIUTUICCKYIO ACTPAdalUIO OenxoB. B
pe3yibTaTe CHHTE3UpyeMbld TpuOoM (EepMEHT TomaaaeT B KIETKY pacTeHUS-XO3IMHA M, KaK
CJIEJICTBUE, HapyILIaeT 001U IpoiecC 0OMEHA BELECTB, pa3pyluas KJIETKH.

Tabnuma 2
OBIIAS XAPAKTEPUCTHKA CTEIIEHU ITATOI'EHHOCTU AHAMOP®HBIX 'PUBOB
I'pynna Cmenenwv namozennocmu Ocnosnvle ocobennocmu
| ITaToreHsl, HaXOAAIIHECS [laToreHeH kak JyIsi 3IOPOBBIX, TAK U JIJISI OCITA0ICHHBIX PaCTEHUIA
TOJT KPUTHUECKOH yrpo30oi Y XapaKTepu3yeTcs BEICOKOH MPOTEOIUTUIECKON aKTHBHOCTHIO
HMCYE3HOBEHUS 0e3 cyocTpaTHOM crienu(hUIHOCTH.
| OmnacHble TaTOreHbl [TaToreHen kak AJis 3M0POBBIX, TaK U JUIsI OCTAOICHHBIX

pacTeHuii, co cnaboi cyocTpaTHOH criennUIHOCTHIO H
OTHOCHTEIILHO €11a00H NPOTEOINTHYECKON aKTUBHOCTBIO.

Il Te, KTO ABIAIOTCS PasmHOXaeTcs y pacTeHu, )KM3HEHHAs! CUJIa KOTOPBIX HECKOJIBKO
MOTEHIINATbHBIM ocnalieHa, HO IPOTEOJUTHIECKAsk aKTUBHOCTh KOTOPBIX KpaiiHe
HMCTOYHUKOM ONACHOCTH ciaba.

v HeomacHeie maToreHsl Te, KOTOpBIE PACIIPOCTPAHSIOTCS B PACTEHUAX C 3aMETHO

ocnabIeHHON )KM3HECTIOCOOHOCTRIO M KpaiiHe ciaboit
IPOTEONUTHIECKON aKTUBHOCTBIO.

Jlns ompeseneHus CTENEHM ONAcHOCTH BO30yIauTenei ObLI0 NMPU3HAHO LenecooOpa3HbIM
WCTIOJIB30BaTh CIEAYIONIYI0 CHCTEMY, NpencTaBieHHylo B Tabmume 2. [lpu xapakrepuctuke 60
BUJOB TpUOOB, OONagarOmuX (UTOMATOTEHHOCTHIO, a TaKKe JBOWHBIMH UM  TPOWHBIMHU
(¢uromaroreHHHIMH, TOKCHUTE€HHBIMHU, YCJIOBHO-TIATOTCHHBIMH) CBONCTBAMH, YCTAHOBJIEHO, YTO
YHCII0 BUJIOB IPUOOB, MPEJCTABISAIONIMX KPUTHUECKYIO YTPO3y Ha CErOAHSIIHUM J€Hb, COCTABISIET
13,3% ¢uronatoreHHbIX BUAOB MUKOOMOTHI cocTaBisitoT (Tabmuna 3) u 3T rpubbl B OCHOBHOM
BKIIIOYAIOT Takue BHbI, Kak Alternata alternata, Aspergillus flavus, A. versicolor, Cladosporium
herbarium, Fusarium oxysporium, Paecilomyces variotii, Penicillium cyclopium u P. glabrum.
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OmnacHOCTh 3THX TpUOOB OOBSACHAETCS €Ie M TEeM, YTO YIOMSHYThle 8 TpuOOB 00JamaroT
TOKCHYECKUMH, YCIOBHO-IIATOICHHBIMH, AJUICPICHHBIMU H d)HTOHaTOFeHHBIMH ceorictBamMu. K
OIacHbIM BO30yauTeNsiM oTHOCsTCs, Hanpumep, Aspergillus niger, A. flavus, Aspergillus ochraceus,
Botrytis cinerea, Fusarium solani, Pencillium chrysogenum, Fusarium moniliforme, Rhizopus
stolonifer, Septoria nodorum, Stachybotryschartarum u ap. Cpenu rpuboB, oTHOCSIUXCA K 3 U 4
rpyImmaM, UMEIOTCS TPUOBI ¢ TPOMHBIMUA U OMHAPHBIMH MPU3HAKAMH.

Tabmmma 3
OLIEHKA AHAMOP®HBIX I'PUBOB I10 CTEIIEHU ITATOI'EHHOCTH
I'pynna Cmenenb namozeHHOCmMuU Konuuecmeso
COBNAOAIOWUX U008
| ITatorensl, HaxXoAAMMECS 0T KPUTHUYECKOW YTPO30il HCUE3HOBEHHUS 8
I OrnacHbIE TIaTOI€HBI 12
Il Te, KTO SIBJISIOTCS TOTCHIMAIbLHBIM HCTOYHHKOM OITACHOCTH 23
v HeonacHble maToreHsl 17

Takum oOpa3om, B pe3yabTaTe MPOBEACHHBIX HCCIEIOBAaHUM M3y4eHBI BHJIOBOM COCTaB
aHaMOP(HBIX TPHOOB W CTENEHb OMACHOCTH BBI3BIBACMBIX WMH IAaTOJIOTHUH, PACIIPOCTPAHCHHBIX B
pasnuuHbIX palioHax AsepOaiimkaHa. BeisBieHbl TpuObl, SBISIONIMECS CEPbE3HBIM HCTOYHHKOM
OMACHOCTHU.DTH JJaHHBIE OYAYT MOJIE3HBI IPHU pa3paboTke Mep OOPHOBI C HUMH.
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MORPHOLOGICAL CHANGES IN ALLERGENIC
POLLEN AS ABIOINDICATOR
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Annomayusa. C MOMEHTa BCKpBITUS — IbUIBHUKA W IyTEUIECTBHUS IbUIBLIEBBIX 3E€pEH B
arMocdepe OHM MOTYT KOHTaKTHPOBaTh C TBEPABIMH M Ta3000pa3HBIMH YaCTHLIAMH, a IK3WHA
3arps3HATHCS Pa3HOOOPa3HBIMHU MPWIMITIINMH YacTHLaMu. [IpuTblia ¥ TBEp/IbIe YaCTULIBI SBIISIOTCS
OAHMMHU M3 Haubojee pacHpOCTPAHEHHBIX TPUITEPOB OpOHXHANbHOM acTMbl. [loBbIlIEeHHAs
QJJIEPreHHOCTh MBUIBLEBBIX 3€peH OyldeT ONpeAesATbcs XUMHUYECKUMM pEaKLUsIMH MEeXIy
3arps3HATEIISIMA M TIBUIBIIOW, a TaKkKe Hecenu(pUIecKo MOIYISAIUEH MEXaHH3MOB CHHTE3a
MHOTUX OEJIKOB, JHMMHIOB M (EPMEHTOB B OTBET HA CTPECC OKPYXKAIOMICH CpEIbl BCIICICTBUE
ypOaHu3alMu M U3MEHEHHs KJIMMaTa. YKa3aHHOE TIIOJIOKEHHE CEephe3HO 3aTpynHseT
UACHTU(GUKALMIO TMbUIBLEI /10 TaKCOHAa HpPU TPAJUIMOHHOM MOHUTOPHHIE M B JajbHEHIleM
YCIIO)KHSIET TOACYET W HUHTEPIPETAlMIO IOJYYEHHBIX pPE3YJIbTaroB IMPU HCCIEAOBAaTENbCKOM U
aBTOMaruyeckoM onpenesneHuu. lLlemns: KJIacCu(UIUPOBATh TEpaTrOMOP(HYIO TBUIBIY W3
a3po0MOIOrMYECKUX 00pa3loB M OOBACHUTH MEXAHU3M BBIABIECHHBIX M3MeHeHuil. OnpeneneHus
MYTareHHOW 3arpsA3HEHHOCTH U CIOCO0 MHTErpaJlbHOM OLIEHKM IKM3HECIOCOOHOCTH U
MOBPEXKIEHHOCTU MBUIBIBI 0]l CBETOBHIM MHUKpOCKONOM. Ilpuiblia U3 a3poOMOJIOTHYECKUX
o0pa3loB H3yuyeHa MO/ CKaHUPYIOIIMM O3JIEKTPOHHbIM MukpockonoMm (Hitachi): merona
BU3YyaJM3allMM C BBICOKOM CTENEHbI0, KOTOPbIH HCHONB3YeT Jy4M 3JIEKTPOHOB ISl CO3IaHUs
neranel  M300paKeHMH  YNbTPacTPyKTyphl TBUIBLIEBBIX 3epeH. HewaeHTHQHULIMPOBaHHYIO,
TepaToMOP(PHYIO THUIBIY U3 a’POOHOJOTUYECKUX OOpPAa3IOB MYHKTOB C PA3JIMYHON CTEIEHBIO
3arpsI3HEHHOCTH YCJIIOBHO MOXHO Kiaccuduuuposats Ha 4 Tuma: 1) GecopMeHHBIE KOMOYKH
CIOPONOJUIEHMHA C Pa3IMYHBIMH BBIPOCTAMH, TpPEIIMHAMM M KaBepHaMH, BO3HUKIIME BO BpEMs
OHTOT€HEe3a MbUIbLEL, 2) HETUITUYHAS OPHAMEHTALUsS CKYJIBITYpPbI, HAIPUMEpP, KpPYNHblEe OyropKu
— B3IYyTUS C IIAJKOH MOBEPXHOCTHIO; 3) HETUNUYHAS (opMa, HO C YAaCTUYHO COXpaHHUBLIEHCS
CKYNIBIITYPOH, TJ€ MeCTaMH MOXKHO BBIICIHUTh  BHIOCTICHU(UYHBIE TPHU3HAKH W OIPEICITUTh
OBUIBIYY JO TakCcoHa; 4) KoHIIoMeparhl. V3yueHHe BHUTaIbHOCTH (KU3HECIOCOOHOCTH) U
MOBPEXICHHOCTH MbUIbLIBI KU COOPHOM MO CBETOBBIM MHUKPOCKOIIOM M3 IYHKTOB HAOJIIOAEHUS C
pa3sHON aHTPONOTEHHOW HArpy3KOH MOKa3ali 3aBHCHMOCTb YKa3aHHBIX MOKa3aresedl OT YpOBHS
3arpsi3HUTENIEN: C WX YBEJIWYEHHEM >KM3HECIOCOOHOCTh YOBIBA€T, XOTS M OCTAaeTCs JOBOJILHO
BbICOKOM. [lomydeHHble NaHHbIE Ba)KHbI JJIS OLIEHKH aJIJIEPreHHOM MBUIBIBI KaKk OMOWHIAMKATOpa
M3MEHEeHUH OKpYyxarouiei cpeabl. HTerpanbHas oneHka (epMeHTaTUBHONW aKTUBHOCTH MBUIBLIBI U
CTETIEHH €€ MOBPEKACHHOCTH MOXKET PUMEHSTHCS IS 1IeJIel OMOIKOIOTNIeCKOr0O MOHUTOPHHTA.

Abstract. Since the anther opens and the pollen grains travel in the atmosphere, they can come
into contact with solid and gaseous particles, and the exine can become contaminated with various
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adherent particles. Pollen and solid particles are among the most common triggers of bronchial
asthma. Increased allergenicity of pollen grains will be determined by chemical reactions between
pollutants and pollen, as well as non-specific modulation of the mechanisms of synthesis of many
proteins, lipids and enzymes in response to environmental stress due to urbanization and climate
change. This situation seriously complicates the identification of pollen to a taxon during traditional
monitoring and further complicates the calculation and interpretation of the results obtained during
research and automatic determination. To classify tetramorphic pollen from aerobiological samples
and explain the mechanism of the identified changes. Determination of mutagenic contamination
and a method for integral assessment of pollen viability and damage under a light microscope.
Pollen from aerobiological samples was examined under a scanning electron microscope (Hitachi):
a high-power imaging technique that uses electron beams to create detailed images of the
ultrastructure of pollen grains. Unidentified, tetramorphic pollen from aerobiological samples from
sites with varying degrees of contamination can be conditionally classified into 4 types: 1) shapeless
lumps of sporopollenin with various outgrowths, cracks and cavities that arose during pollen
ontogenesis; 2) atypical ornamentation of sculpture, such as large tubercles - swellings with a
smooth surface; 3) atypical form, but with partially preserved sculpture, where in places species-
specific features can be identified and pollen can be identified to a taxon; 4) conglomerates. The
study of the vitality (viability) and damage of the cocksfoot pollen under a light microscope from
observation points with different anthropogenic loads showed the dependence of these indicators on
the level of pollutants: with their increase, viability decreases, although it remains quite high. The
data obtained are important for assessing allergenic pollen as a bioindicator of environmental
changes. An integrated assessment of the enzymatic activity of pollen and the degree of its damage
can be used for the purposes of bioecological monitoring.

Knrouesvie cnosa: HopManbHas MbUIbIA PACTEHUN, TepaToMOp(HAs MbLIbIA PACTEHUH, CIIOPHI
rpuboB, CyONbUIBLIEBBIE YACTHUIBI, 5K3WHA, JKU3HECMOCOOHOCTh, OMOMOHUTOPHHI, TBEp/bIC
YaCTHUIbl, M3MEHEHHE KJIMMara, U3MEHEHUE CEbCKOXO3WCTBEHHOIO JaHAImadTa, 3arps3HEHHE
OKPYKAIOIIEH CPEBI.

Keywords: normal plant pollen, tetramorphic plant pollen, fungal spores, subpollen particles,
exine, viability, biomonitoring, particulate matter, climate change, land use change, environmental
pollution.

[Tp1b11a ¥ TBEp/AbIE YACTHIIBI SBJISIIOTCS OAHUMU U3 Haubosiee paclpoCTPaHEHHBIX TPUITEPOB
acTMbl. [1oBbIIIEHHAs aJUIEPTE€HHOCTH MBUIBLEBBIX AJIJIEPIreHOB OYAET ONpeAeNsiThC XUMUYECKUMU
peakuusMU MEXAY 3arpsA3HUTEISIMM U MBUIBLOW, a Takke Hecneuuduueckoil monynsuuen
MEXaHU3MOB CHHTE3a MHOTHX OEJKOB, JIMIUAOB M (DEPMEHTOB B OTBET Ha CTPECC OKPYKAIOLIEH
Cpelbl, BCIEICTBUE. 3arpsA3HUTENN BO3/1yXa, B OCHOBHOM T€, KOTOPBIE CBSI3aHbl C MHTEHCHUBHBIM
JBUKEHHEM TPAaHCIOPTA, U3MEHSIOT aJUIEPIre€HHOCTh MBUIBLEBBIX 3€PEH U BOCIPUUMYHUBOCTH K HUM
MalUeHTa, YTO TMPOSIBISIETCS B YBEIMYEHUU YHUCIA CTPAJAIOUIMX W/MIU 00OCTPEHUH CHUMIITOMOB
MOJIJTMHO3a B ropojax. I'a3o00pa3Hble 3arps3HUTENH, TaKue Kak 030H, OKCHJ YIiepoia, AUOKCH]
a30Ta U JIMOKCHJI CEpbl, a Takke TBepable yacTuubl (ppakuuu PM2,5 u PM10) MoryT u3aMeHSThH
MOP(OJIOTHUECKYIO CTPYKTYpPY OK3MHBI MIM YCYIyONIATh HUX aJIPreHHOCTb, YBEIMYUBAs
AKCIPECCUIO WIIH BBI3BIBAsI CEKPEIUIO0 HOBBIX TUITOB aJUIEPIreHHBIX 0eKOoB [8].

3arps3HAIIME BEIeCTBa, MPWIKIIINE K MbUIbLE, MOTYT MOBPEXAAaTh €€ MOBEPXHOCTh U
BbI3BaTh YCHJIEHHOE BBICBOOOKICHHME AJIJIEPreHOB HJIM 00pa3oBaTh KOMIUIEKCHI MbUIbLA-4AaCTHIIA
u3-3a mpoliecca aJcopOounu. 3arpsA3HUTeN BO3/lyXa BIUAIOT Ha Mopdonornyeckue u puzndeckue
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CBOMCTBa MOBEPXHOCTU TBUIBIBI (AedopManus, nepdopaius, pa3pblB 000JOYKH THUIBIBI), YTO
MPHUBOAMT K TOBBIIICHUIO OMOOCTYITHOCTH aJJIEpreHa WM CyONbUIBIIEBBIX YACTHUII, COACPIKAIIIX
aJJIepreHbl, BBICBOOOXKJAEMbIX B OKPYKAIOIIYIO CPEy.

enp  Hacrosimiedt  craThM:  KiIacCH(PUUUPOBATH  TEpPaTOMOP(HYIO  MBUIBIY U3
a’pOOHMOJIOrHYECKIX 00pa3lioB ¥ OOBSICHUTh MEXaHU3M BBISIBJICHHBIX H3MCHCHUH.

Mamepuan u memoowi

Marepuan — mbUIbIa U3 a3POOHOIOTHYECKUX 00pa3oB U HOPMAIBHO PAa3BUTAs MbLIbIA U3
palioHOB HaOJIONCHHMSI C Pa3HOW aHTPOINOreHHOW Harpy3koi. IlammHomopdonornueckuii 070K
BKJIIOYAJI CBETOBYIO MUKPOCKOITHIO:

1) cmocob ompeneneHuss MyTareHHOW 3arpsA3HEHHOCTH OKPYKAIOMIeW Cpenbl: MbUIbILY
okpammBanu 1o I'pammy. Okpacka IbUIbLIBI 3aBHCEIA OT COCTaBa Kpaxmaja: HOpMajbHasl MbUIbLIA,
coJieprKariasi Kpaxmaji, COCTOSIIMM M3 amuiia3bl M aMHJIONEKTHHA, OKpalllhBajlaCh B CBETJIO-
roiy0oii 11BeT. B ciyuyae BO3HUKHOBEHHS] MyTalluii MbUIbLIA COJEpKala KpaxMail — aMUJIONEKTUH U
OKpalIMBajach B KpacHOBATbIl IBeT. MyTalluM BO3HUKAJIM B PELECCUBHOM ajliele waxy.
@depruibHas THUTbIIA ObLIa OKpAIICHa B YEPHBIA IBET, a CTEPHIIbHAS OCTaBAIach OCCIIBETHOM.
HopManbHO pa3BUTON cyHMTaeTCs TMbHUIbIIA C OKPAlIeHHOW B PO30OBBIM I[BET, XOPOIIO
CTPYKTYpPUPOBAHHOI IIUTOIUIA3MOM, co/iepsKalias Apo C TeHEPATUBHON U BEreTaTUBHOMN KJIETKAMHU.
TepatomopdHas mhUIBIIA — HEOKpAIICHHAs, CMOPIICHHAs, MycTas W C JIPYTUMH BUJIHUMBIMHU
MOBpPEXKACHUSIMU. Bce MeTonbl mpeamnojararoT KadeCTBEHHYIO OIEHKY TMBUIBIEBBIX 3EpEH B
penpesentatuBHOil  BbiOOpke (100), rme Tpex (mATH) KpaTHO U3YYaIWCh BUIUMbIC
Mopdooruueckue MoBPEKIACHUS U MyTareéHHOCTh U 3aTE€M BBICUUTHIBAIUCH UX CPEIHUE 3HAUCHUS
MO/ CBETOBBIM MUKPOCKOIIOM.

2) cmoco® WHTETPATLHOW OICHKH JKHU3HECIIOCOOHOCTH W TIOBPEXKJICHHOCTH TIBLIBIIBL.
XKuznecriocobHocts omnpenensiiu Metogqom B.C. [lapmakoBa. ButanbHas mbuiblia, coaepikainas
MEePOKCUIA3Y, OKPAIINBAIACh B SIPKO-PO30BbIN WM TeMHO-KpacHbIH 1BeT. [lorudias neiibia Obuia
OecueTHoil. [lputblia W3 a’poOHMOJOTHYECKMX OOpa3loOB MW3ydeHa TOJ  CKAHUPYIOIIMM
9eKTpoHHBIM MuKpockoroM (Hitachi): meTona Bu3yanmu3anuu C BBICOKOW CTEMEHbBIO, KOTOPBIMA
UCIIONIB3YET JIy4H SJIEKTPOHOB Ui CO3JAHUS AeTaleil M300paKeHHi YIbTPACTPYKTYPhI MbUIBIIBI
(Pucynok 1).

@ ¢

BeccopmeHHble
KOMOUYKM

Q‘ >KusHecnocobHOCTb, CRoRonoRneImA
: MyTareHHOCTb _—
1 4
‘ TZ#%  HetunuuHas
MoBpeXAEHHOCTb, (hparMeHTauvs )%™ 4 OpHameHTauus:
cybnbinbuesbie Yactuupsl (SPP) {_'M CKYNbNATYPbl KPynHble
B¢ Byropku

TepaTomopdbi e

HeTtunuuynas copma, HO
AnddepeHuMpoBaHHan

3 KoHrnomeparbi
Nosywka Nan3oHu CKaHUPYIOLWUIA 3NEKTPOHHbLIN MUKPOCKON &

Pucynok 1. Coznanue netaneit n300paxeHuid yabTPacTPyKTYPhl BIIBIIBI
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Pe3zynemamol u ux oocyscoenue

[TpubIIa 3TAKOBBIX W COPHBIX TpaB SBJISETCS HaubOojiee paclpOCTPaHEHHOW NPUUMHOM
NbUIbIEBOM ajuiepruu B EBpore. OnmHako Bce Oonblie JAHHBIX CBUAETENBCTBYIOT O TOM, YTO
3arps3HEHUE BO3AyXa M HM3MEHEHHE KJIMMAara MOTYT CIIOCOOCTBOBATh POCTY 4YHCIA CIIydacB
QJUIEPTUU U YTHKEIICHUI0 CUMIITOMOB [ 1].

JuddepeHunanbHblii TOACYET MBUIBIBI PACTEHUM U3 adpOoOMOJIOrMYECKUX OO0pa3LoB IMOJ
CBETOBBIM  MHKPOCKOIIOM MOKa3aJl €€ TOBPEXIEHHOCTh M  3arps3HEHHOCTb  Pa3HbIMHU
MEJKOJUCIIEPCHBIMU YacTUUYKaMHM B pe3yjabTaTeé — CTaId O0Opa30BBIBATHCS KOHIJIOMEPATHI.
VYKazaHHOE IIOJOXKEHHE CEepPbEe3HO 3aTPyAHSAET WJICHTU()UKALMIO INbUIBLBI O TaKCOHA IIpHU
TPAIULIMOHHOM a3pOOHOJIOTMYECKOM MOHHUTOPUHI€ M B JaJbHEHIIEM YCIOXKHAET IMOACYET HU
UHTEPIIPETALIMIO TIOJYyYEHHBIX pPE3YyJIbTaTOB IPU HCCIEJOBATEILCKOM UM aBTOMAaTHYECKOM
OIIpEe/ICIICHUY.

BeizensiemMast n3 NbUIBHUKOB IbUIbLIA T1OABEPTaeTCs MPECCUHI'Y MHOTHX (DAKTOPOB, BKIOYAs
METEOpPOJIOTHYECKHE (TeMIepaTypa, OCaIKd U OTHOCUTENIbHAS BIaXXHOCTb), HOBbIE (DUTONATOTEHbI
(M3MEHEHUE CHCTEMBbI 3EMJICTIONB30BAHMSI) M AHTPOIOTEHHBIC 3arps3HUTeNnH (ypOaHHW3ammus).
YcTaHOBNIEHO, YTO:

1) Hambosiee BbIpaKeHHbIE TpaHcopManuu HUAYT B IEPUOJ] OHTOI€HE3a B IOJOCTH
IbIJIbHUKA,

2) B BO3JYIIHOHM cpejie, TJ€ BCE YK€ BO3HHMKIIME MOBPEXKACHUS B HEOPAa3BUTOW U 3peioi
NBUIbLIE YCYTYOJISIOTCS MM BOSHUKAIOT HOBBIE U MOSBISIOTCS aJlJIEpreHHbIE CBOMCTBA.

Wtak, mnoBpexieHWe Ha J000M M3 3TUX JTAalOB BeJeT K MOSBJICHUIO aHOMAJbHOM,
TepaTOMOP(HOM MbUIBLEI, YTO HANPSAMYIO 3aBUCUT OT CTaguu e€ pas3Butusi. B ycrmoBusx
AHTPOIIOTEHHOM 3arps3HEHHOCTH BO3/AyXa, ypOaHM3alMM M U3MEHEHHs KiuMmara (QopMHpYeTCs
IbUIBLA C PEAYyLHUPOBAHHBIMU INPU3HAKAMH, KOTOPYIO TPYAHO ONPEIEIUTh Jake€ C IOMOIIbIO
CKaHHUPYIOLIEH 3JEKTPOHHOM MUKPOCKOMMU. Y HeE M30JUPOBAHHO MM B KOMILIEKCE M3MEHSIOTCS
XapaKTepHble TAKCOHOMHYECKHME MpPU3HAKMU: pa3Mep, (GopMa, OpHAMEHTaLUs CKYJBITYpBHI,
CTPYKTYypa U THII allepTyp.

C 11en1p10 NOBBILIEHHUS] TOUHOCTH OTIPEAETICHUS! U KOJIMYECTBEHHOM OIEHKE MbUIBLIEBBIX 3€PEH
B a’poOHOJOTMUYECKUX oOO0pa3max, Mbl u3ydwnn ux nox COM. VYiapTpaMHKpOCKONIUYECKHE
M300pakeHUs] MOKHO HUCIIOJIb30BaTh JUIS yaydileHus 3()()EeKTUBHOCTH MICHTU(UKALUKN MBUIBIIB,
MIOCKOJIbKY BbICOKOE paszpemieHne COM OTKphIBaeT MOTEHLIMAN AJIS MPEIOCTABICHUS AKCIIEPTaM
OoueBUIHON AU PepeHIINaTbHON TUarHOCTUKY MbUIBLIEBBIX 3€PEH.

PaccmotpuM moapoOHO cxeMy 1o Osokam. bnaromapss opHaMEHTalUU CKYJIBITYpHI
MOBEPXHOCTU M JUNOMUIBHOCTH SK3MHBI Pa3jIMYHbIE TUIBI 3arpsA3HSAIONIMX BEIIECTB, BKIIOYAs
ra3oo0pasHble COEIMHEHUS U (pakUuu TBEPIbIX YacTHIl, MOTYT MPUIUNATh K HOBEPXHOCTU
MBUIBIIEI [2].

B npoBeneHHbIX HccaenoBaHusIX adpocropsl Penicillium komoHH3UpOBaIK MBUIbILY 371AKOB U
MapeBbIX, MPOTPECCUBHBIA POCT KOHLIEHTPALUHU CIIOp T'PUOOB BO MHOIOM CBSI3aH C M3MEHEHHEM
KJIMMaTa U TPaJULIMOHHON CUCTEMOM 3eMJIENIONIb30BaHus, U pocToM (utonaroreHoB (Pucynok 3). B
aspoOuosiornueckux obOpasmax, cobpanHeix B Hbupenpxase, Benrpus, cnopsl rpuboB OblIu
oOHapy)KeHbl Ha TMBUIBLIEBBIX 3€pHaxX aMOpO3MM TOJBIHHOMUCTHOW. E€ KoHueHTpauus
KOppenupoBajga € METEOpPOJOTrHUECKUMHU (akTopaMu (OTPHUIATENIFHO C TEMIeparypol U
MOJIOXKUTENIBHO CO CKOpOCThIO BeTpa), PMig, PMas u ypoBHem cnop. Ilsuibna wame Bcero
nopaxanack ciopamu Cladosporium, menee — Alternaria, Aspergillus, Penicillium [3].
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MNoBpexaeHne 3K3nHbI

[ ®parmeHTauua 1
Ty, L / 1N
BuocuHTes natoreHHbIx 6enKoB s ¢ | T
CHHTe3 MNUAHBIX MeAnaTopos O 0 ()

CuHT
WHTE3 NpoTeas $02,NO, O3, CO2,
Poct noavmop¢uama nbinbuesbIx
annepreHos Co, nNAay
‘ BN

NbiNb

N

Qs T€MNEpaTypa

Pucynok 2. Cxema Moan¢uKanui B IbUIBLEBBIX 3€pHAX BBHICOKOAJUICPICHHBIX 3/1aKOB (eka cOopHast),
MOJIBIHU, aMOpPO3MHM M aMapaHTOBBIX, MPOHMCXOMSANIMX TOA BO3JIEHCTBUEM METEOPOIOTHYECKUX (PaKTOPOB
(u3MeHeHHWe KIUMara), W3MEHEHUS TPaJUIMOHHOW CHUCTEMBI 3€MJICTIONIL30BAHUS W 3arps3HEHUS
OKpY’KaloIleH cpelibl U ypOaHn3auu

Pucynok 3. CBeToBasi MUKPOCKOITUS: Ha TIOBEPXHOCTH dK3WHBI J(POPMUPOBAHHBIX MBUIBLIEBBIX 3€peH
Poaceae BuaHbl cropel TpuOOB. YIbTPAaMHKPOCKONHWYECKas KapTuHa: (2) Ha CKYyJIBOTYypE OSK3HMHBI
W3MEHEHHOM! IBUIBIIBI KU COOPHON MAESHTH(GHUIUPOBAHBI CIIOPHI TPHOOB NEHUIMILIA U (3) BBIPOCTHI SK3UHBI
Y TIPUITUIIIIIE K TOBEPXHOCTH Pa3HOOOpa3HbIE YACTHUKH

ATMOc]epHbIe 3arps3HUTENN aHTpornoreHHoro mpoucxoxaeHus (PMy, NO,, SO, u CO)
OpsMBIM  00pa30M  BO3JCHCTBYIOT Ha (PHU3MYECKO-XMMHYECKHE CBOWCTBA IMBUIBIEBBIX 3€pPeH,
U3MEHSS XapaKTEPHCTHKH TOBEPXHOCTH DK3WHBI, €€ aJIePreHHBbIH MOTEHIHAaN, BBHICBOOOKICHHUE
aJUIepPreHoB/0SNIKOB M3 MBUTBIIBI U MOJICKYJISIPHYIO CTPYKTYpY OeikoB [4—8].

JUia  STOoM  1enM  O4YeHb  BaXKEH ~ MAJTMHOMOP(OJOTMYECKH  aHamu3.  ABTOpBI
NPOJIEMOHCTPUPOBAIM M3MEHEHHSI B MOP(OJIOTHUECKON CTPYKTYpe KIETOYHOH CTEHKH DK3WHBI
(BHeIIHEH): WCTOHYEHWE, pa3pblB, PpACIIMPEHHE CTEHOK WHTHHBI (BHyTpeHHel) U B
CTIOPOTIOJUIEHHHE, TPHIAIONIEM YCTOWYMBOCTD MBIIBIIEBBIM 3€PHAM K 3arpsI3HEHHIO OKPY)KaIOIIEH
cpensl [9-11].

W3BecTHO, 4TO MBUIBLA TAKCOHOB ¢ 0O0Jiee TOHKOW AK3WHOM, TaKMX Kak 37aku ¥ KoHormis (1
MKM), BBICOKO YYBCTBUTEIBHBIX K ACHCTBHIO 3arps3HSIONIMX BEINECTB, yamie Ae(hOPMHPYIOTCS,
(bparMeHTHPYIOTCS W Pa3pyIIAlOTCS. OK3MHA 3arpsA3HEHHBIX IBUIBIEBBIX 3€PEH CTaHOBHUTCS
XpYIKOH, B HEW MPOMCXOAAT TPEIIMHBI M pasphiBbl [12], 9TO NPHBOANT K YBEITHUYECHUIO
UTorIasMaTiuueckux rpanyn nsuiblel (PCG), Takke Ha3bIBa@MBIX CYONBUTBIICBHIMUA YaCTHUIIAMU
(SPP), comepskamux auiepressl, BeLACTIEMbIE B OKpY)arolyto cpexy [13].
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[ToBeimienHoe BhICBOOOKAeHHEe SPP yxke HaOmomamock B mbeuibile Phleum  pratense,
coOpaHHO# B 3arpsi3HeHHOU cpeje [14].

Kak mnokaszanu Hacrosmiue yJIbTPAaMHUKPOCKOIIMYECKHE MCCIEAOBAaHUS, B  YCIOBUAX
3arpsAI3HEHHOCTH OKPYXKAlOLEH Cpeabl NbUIbLA CTAHOBUTCS YPE3BBIYAHO XPYIKOH, C HeEe JIETKO
CHUMAaeTcs IOKPOBHBIM CIIOM, CHOCOOCTBYS YBEIMUYEHUIO aJIEPreHHOCTH MOBPEXKIACHHOTO
MBUTBLIEBOTO 3¢pHA YBEJIMUYCHUE aJUICPIeHHOCTH TIOPaXEHHOT'O MbLIbIIeBOro 3epHa (PucyHok 4).

PI/IcyHOK 4, CKaJ'II)HI/IpOBaHI/Ie OK3UHBI IIBUIBIEBLIX 3€PCH B PEIYJILTATC XPYIIKOCTH

Pa3zmMep TBepIbIX YaCTHIl CYIIECTBEHHO BIMSACT Ha CIOCOOHOCTH YaCTHII TITyOOKO MPOHHUKATH B
nerkue [15].

@parMeHTbl MaJIeHBKOT0 pa3zMepa (~2,5 MUKpOHAa MJIM MEHbIIE) MOTYT JIETKO BIbIXaTbCs, a
3aTeM IPOHMKATh TINy0)Ke B HUIKHME [IbIXaTeJIbHbIE IyTH, CIOCOOCTBYS HIPOHHUKHOBEHUIO
(bparMeHTOB MBUTBIBI CHavYana B Oponxu [16, 17].

Ceepxrtonkue yactuipl (PM < 0,1 MM) MOTYT TOCTUTATh YK€ albBEOJSIPHOW 00JAcTH, YTO
IPUBOAUT K OoJiee arpecCUBHbIM U ONAcHbBIM 3¢ ¢dekram, yeM Apyrue BIbIXxaeMble (pakuuu
OoJsblIIeT0 pa3Mepa, Kak Ha PeclMpaTOpPHOM YpPOBHE, TaK M Ha MOJIEKYJISPHOM YpPOBHE, BBI3bIBAs
000CTpEeHNE CUMIITOMOB MbLIBIIEBOW OPOHXHATBHOM acT™MbI (PrucyHOK 5).

Amrepren bl 6enok
B BO3AYIWHOA
nbinbue
MOAUPUUMPYETLA

. @ 5,5-9,2 MKm

e 3,3-5,5 Mkm

Cybnuinsuessle , . @ 2,0-3,3 Mkm
YacTuubl 1,0-2,0 MKm
0,3-1,0 Mkm

Pucynok 5. Dddekr pazmepa pparmeHTa mbuIbLbl 5,5-9,2 MKM: HOC U TOPJI0; 3,3—5,5 MKM: OCHOBHBIE
neixatenbHeie mytH; 2,0-3,3 MxM: Oporxu; 1,0-2,0 mxm: O6ponxuonsr; 0,3—1,0 MkM: anbpBeossl. TBepable
gacTuIlel PM10 oTHOCSTCS K 4acTHIIaM pa3Mep, KOTOPBIX MeHbITe 10 MKM

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 28



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne9 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/106

VYCTaHOBIIEHO, 4YTO TBEPABIE YACTHLbI MOIYT BBICTYNaTh B KadeCTBE IEPEHOCUYUKOB
aJUIEPreHOB U CBA3BIBaThCA C (PparMEHTaMM BO3IYIIHOM INBUIBIEI, M3MEHsSI €€ cOoAepiKaHue U
COCTaB aJIJIEPTeHOB [2].

B HEKOTOPHIX HCCIETOBAHUAX MOKA3aHbl Pa3Inuusi B MOPQOJIOTHUECKUX XapaKTEPUCTHKAX
IBLIBIIBI, IPOU3PACTAIOLIEH B 3arpsI3HEHHOM MPOMBIIIJIEHHOM 30HE, 10 CPABHEHHUIO C KOHTPOJIBHOM
[10].

HccnenoBanus noj CBETOBBIM M CKAaHUPYIOIIHUM IEKTPOHHBIM MUKPOCKOIIOM IOKAa3ajiH, YTO
IBUIBIEBBIE 3€PHA HKOJOTHMYECKHM YHCTOrO paiioHa HMMENIM HOPMAIbHBIA pa3mep, ¢GopMmy U
CKYJBITYPY. Y IbUIbLIBI U3 3arpsI3HEHHOM 30HbI HA0II01aJI0Ch YMEHBIIIEHUE pa3MEepOB, HUCTOHYECHUE
9K3MHBI, BBICTYIIbI U arjlOMEPUPOBAHHBIE YACTHUIIBI HA TOBEPXHOCTH MbLIbLLI. [Ipyrumu aBropamu
HEe OBLIO MPOJEMOHCTPUPOBAHO 3HAUYMMBIX PA3IMYUI MEXIy 3arpsA3HEHHOW M He3arpsi3HEHHOH
IBUIBIION, YTO MOXKET OBITh CBS3aHO C Pa3HOM YYBCTBUTEIHHOCTBIO TAKCOHOB K BO3/CHCTBHUIO
ypoBHel 3arpsizauTenei [17, 18].

Xumuueckass MoaM(UKalus, BbI3BaHHAs 3arps3HEHUEM BO3JyXa, MOXKET BIUATh Ha
OMOXMMHUYECKHI COCTaB W cojepkaHue bbbl [19, 20] w cmocoOcTBOBaTH M3MEHEHUSM B
CTpYKType OelKOB 00O0JIOYKHM MBUIBIEI (OKUCIEHHE aMUHOKHCIIOT, KOH(pOPMALIMOHHbIE U3MEHEHNS,
CIIMBaHHWE, OJUIrOMEpH3alMs, JAerpagauus Oenka), BiIMAS Ha CTAOWIBHOCTb, HPOQUIIb,
ruipooOHOCTh U KUCIOTHOCTh YYaCTKOB CBsI3bIBaHUS Oemnka [21, 22].

Bo MHOrux mccienoBanusx Obu1a OOHApYyXeHa 00Iasi TEHACHIUS K CHIDKCHHUIO COJICPKAHUS
Oenka B mbUIbLIe Oepe3sl, moasepriieiics BozaeicTeuio O3, SO, [21, 23], a mbuiblia, coOpaHHas B
3arps3HEHHONW MECTHOCTH, CO/I€prKajla MEHbIIE pacTBOPUMBIX OesikoB [24]. HanpoTus, 10 MHEHUIO
ApYyrux aBTOPOB [25], aTMocdepHbIe 3arpsA3HUTENN MOTYT yBEIMUUBATh OOlIee coepkaHue Oenka
B TBUIBIIC B YCIIOBHSAX CTPECCa KaK MEXaHU3M 3al[UTHON CUCTEMBbI pacTeHus [ 26].

YcraHoBIIEHO, 4YTO cojlepkaHue Oenka ObUI0 HIDKE B 00pa3nax MbUIBIBI  KIICHA,
nojBepriueics Bozaeiicteuio SOz, 1 HEMHOTO BBIILIE IOCIIE 3KCIEPUMEHTaIbHOM 00paboTku NOg,
10 CpaBHEHUIO ¢ KOHTposieM [25]. CiiegoBaTenbHO, OIUH U TOT K€ 3arpsA3HUTEIb, B3aUMOJICHCTBYS
C KOHKPETHBIM aJICPIe€HOM, MOXKET BBI3BIBATH pa3zHOOOpasHble APGEKThl H3-3a pPa3IUuuil B
sarpsiHsomux BerectBax (NO; u O3) U UyBCTBUTEIBHOCTH TAKCOHA MBUIBIBI K BO3ACHCTBHIO [27—
30].

[IpoBeneHHOE HaMU H3yuy€HHE BUTAJIBHOCTH (KU3HECIOCOOHOCTH) M MOBPEXKICHHOCTU
NBUIBLBI €KW COOPHOM T1OJ CBETOBBIM MHUKPOCKOIIOM U3 IYHKTOB HaOJIOJEHHUS C pa3HOH
AHTPONIOTEHHOW HAarpy3KoWl BBIABWIM 3aKOHOMepHOCTh. OHa 3akio4aercs B 3aBUCHUMOCTH
yKa3aHHbIX [IOKa3zaTeslied OT YPOBHS 3arps3HMUTENEN: ¢ MX YBEJIMYEHHEM >KH3HECHOCOOHOCTh
yOBIBae€T, XOTS W OCTaeTcs JOBOJbHO BbICOKOH. Ilpm 3TOM OmHOBpeMEeHHas OLEHKa
(epMEHTAaTUBHON aKTUBHOCTU W CTENEHHM IMOBPEKIEHHOCTU MBUIBIBI MOXKET NPUMEHSATHCS IS
1enei 6Mo’IK0JIOrMYecKOro MOHUTOPUHTA.

Mmnorue atmocgepnsie 3arpssaurenu (CO, CO2, Oz u SOy) npu B3auMoJeHCTBUU C TBUIBLION
BO3/ICHUCTBYIOT Ha €€ )KU3HEeCIOCOOHOCTh, CKOPOCTb MpopacTanus u ¢peptumiibHocTh [17, 31, 33].

XKu3HecnnocoOHOCTh MBUIBIBI M CKOPOCTH MIPOPACTAHMS ABIISIOTCS KPUTHUECKUMHU (pakTopamu,
HaNpsIMYIO BIUSIOIIMMU Ha PENpOAYKTUBHYIO (DYHKLHIO pacTeHMH. DTO mpocTeiiue U Hanbosee
IIMPOKO HCHOJb3yeMble [UIsl JO0Ka3aTelbCTBAa BIUSHUS 3arpsi3HUTENEN BO3JyXa Ha TMbUIbILY
Ouonorudeckue napamerpsi [17].

JUist 3TOro ucciuefoBaTeNy OLEHWIM HKM3HECIIOCOOHOCTh IMBUIBIBI TOCTE BO3ACHCTBUSA
3arps3HuTeNiedl in vivo wim in vitro [34-36]. Tak, nbuibiia Oepes3bl mocie 3ddekra aercTBHs
MOBBINICHHBIX ~ YPOBHEW HeEKOTOphIx 3arpsHsonmx BemectB (CO, Oz, SO;) mokazana
3HAYUTENIbHOE CHIDKEHUE Ku3HecnocoOHocTH (14%) u ckopoctu npopactanus (36%) [34].
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Takum 00pa3oM, TOJIEPAaHTHOCTh MbBUIBLBI K 3arps3HAIOLIMM BEIIECTBAM, MO-BHIUMOMY,
BBIIIIE, KOIJIa OHA IOJBEPraercsi BO3AEHCTBHIO IN VIVO, IO CPABHEHUIO C 3KCIEPUMEHTAIbHBIMU
ycI0BUsIMH N VItro, 94TO CBS3aHO C 3alMTHOW POJIBIO MBUIBHUKA BO Bpems €€ popmupoBanus [34—
36].

MBI U3y4MIIM YMCIIO MYTareHHbIX IbLIbLIEBBIX 3EPEH €U COOpHON B paiioHax ¢ pa3IM4HON
CTENEHbIO 3arpsi3HeHHOCTU. M3 pe3ynbTaToB ClleyeT, 4TO HauOOJIblLIEe YUCIO MYTareHHOM
IbUTBLBI 00HapYkeHO B paiione TOL] (87), Ouickoro peinka r. bumikek (62).

MHoOro MyTareHHOH IbLIbIIbI BBISIBJIEHO B 30HE aBTOBOK3aJI0B IT. Yonnon-Ara u Kapakosn (33
u 51 COOTBETCTBEHHO). B CBsA3M € 3TUM MBI W3yYWJIM MYTAareHHOCTb IBUIbIBI €KW COOPHOM U3
paiioHa 3KOJOrMYECKH YUCTOro paiioHa OnoctaHuy r. HoamnoH-ATa nocie e€ 3KCnepuMeHTaIbHOM
00paboTku OeH3(a)mupeHOM. YCTaHOBIEHO, YTO B pe3ylbraTe 3TOro Ooiiee dWeM B 2 pasa
YBEIIMYMIIOCH YWCJIO MYTareHHO AaKTUBHBIX MBUIBIEBBIX 3€peH. Ha KieTouHoM ypoBHE
3arpsA3HUATENIN BO3JyXa U3-32 CBOMX OKUCIIUTENIBHBIX CBOMCTB MOI'YT HOBPEXIATh U Pa3beAMHATH
OpraHelyibl ¢ BbICBOOOXKJIEHHME LUTOIUIA3MATUYECKUX TPAHyJ] HbLIbLBI, a TAKKE BMELIUBAThCA B
KJICTOYHBIC MEXaHHW3MBI, TTOCIIEA0BATEIHFHOCTh U IKCIpeccuio TeHoB [45—48]. B aroii cBsa3u Oonee
BBICOKAsl YacTOTa JUCKPETHBIX W TOYEYHBIX MYTalUi B MBUIBLEBBIX 3€pPHAX, COOpaHHBIX B
TOPOACKHMX 3arps3HEHHBIX pallOHaX, BbI3bIBAJIa U3MEHEHHUS B SKCIPECCHUHU IOCIEN0BATEIbHOCTEN
TeHOB, BIMSsSI Ha (QYHKIUIO OENKOB, WX COAEp)KaHME M TMOTeHIMAal ajuiepreHoB [8, 49].
OxucauTeNnbHblE CBOMCTBA 3arps3HUTENICH BO3dyXa MOTYT IOBpEXIaTb OMOMOJIEKYINbl, (Oenkw,
JUMHAIBl 1 HYKJIEHHOBBIE KHCIIOTHI), KOTOPBIE COCTABJISIFOT OCHOBHOW MaTepHabHBIN pe3epByap
IBUIBIBI, BIMSS HA MMpOpacTaHWe U yAJIMHEHUE IbUIbLeBol TpyOku [51]. 3arpssHutenn Bo3nyxa
MOTYT KOCBEHHO B3aUMO/ICIICTBOBATh C SMUTEIUATbHBIMU TOBEPXHOCTSAMH, BbI3bIBasi BOCHIAIICHUS U
YBEIIMYMBAsE MPOHUIIAEMOCTh SMHUTENHS, a TAKXKEe MOTYT JIEHCTBOBATh HANPIMYIO KaK aIbIOBAHTEHI,
CTIIOCOOCTBYSI BBIPAOOTKE HEKOTOPBIX IIMTOKMHOB B ATMHUTEIHAIBHBIX KIETKAX JBIXaTEIbHBIX IyTeH
OOJIBHBIX U MpOAIEPrUYeckKuM UMMYHHbIM peakuusMm (IgE-onmocpenoBaHHble OTBETHI), yCHIIMBas
HKCIPECCHIO aJUIEPIreHHBIX OEIKOB B IbLIbIE [22, 52, 53].

Takum 00pa3oMm, OKHCIUTENbHas Jerpajanus Oeidka © 00pa3oBaHHE AaMHIHBIX U
KapOOHHJIBHBIX TPYII CHUXKAIOT PACIO3HABAHWE AUICPIeHHBIX OENKOB; B TNPOTUBHOM CIlydae
Apyrue XUMHUYECKHEe MOAM(DUKALMKM, TaKue Kak HHUTpalus WIM CIIMBaHHE, MOTYT YCHINTh
aJUIepreHHbINH MOTEHIMAT MOJIEKYJ, KaK ObUIO MOKa3aHO IPH HUTpALUU ajuiepreHa Bet v1 mbuibLibl
6epesbl [30, 31]. OTu mocTTpaHCIALMOHHBIE MOIU(UKALIMK aJNIEPreHOB MOTYT HEOJaronpusTHO
BO3/ICHICTBOBATh HAa WX CTaOWJIBHOCTDH, BJIHSS Ha MMMYHHBIE PEaKIMU B HECKOJBKUX IPOIECCax
[22]. HexoTopble M3 yIOMSHYTBIX MEXaHHU3MOB, BKJIIOYas MOBBIIICHHOE OTJIOXKEHHE ajulepreHa B
JBIXAaTeNbHBIX MYTSAX M3-3a 3arps3HUTENed BO3JyxXa, MOTYT YCHJIMBaTh CEHCHOMIM3ALMIO K
aJulepreHaM, 4YTO Yy TEHETHYECKH MPEIpacIoiIOKEHHOTO YEeNOBEKa BBI3BIBAIOT W YCYTYOJSIOT
KJIIMHUYECKHE MPOSIBIICHUsI OpOHXUAIbHON acTMbI [53].

HeunentudguuupoBanHyto, TepaTOMOP(HYIO NbUIbIYY U3 a’3pOOMOJIOTHYECKHX 00pasloB
IYHKTOB C PA3JINYHON CTENEHbIO 3arpSA3HEHHOCTH YCIIOBHO MOXHO KJIacCU(UIMPOBATh Ha 4 Tuna:

1) OecopmMeHHbIE KOMOYKHM CHOPOIIOJUIEHMHA C Pa3lIMYHBIMH BBIPOCTAMH, TpPEIIMHAMH U
KaBepHaMH, BO3HUKIIIME BO BPeMsi OHTOTreHe3a MbUIbIlbl (PrcyHOK 6);

2) LI C HETHITUYHON OpHAMEHTAIINEH CKYJIBIITYPBI, HAIIPUMEP KPYITHBIMU OYyTOpKaMu —
B3JIyTUSAMH C TJIQJIKON TTOBEPXHOCTHIO;

3) mpulblla ¢ HETUOUYHOW (OpPMOH, HO C YACTUYHO COXPaHMBIIEHCS OpHAMEHTauuen
CKYJIBITYPBI, T/Ie MECTAMH MOYKHO BBIJICIIUTh BUAOCTICIIU(GUIHBIC TPU3HAKHA U OTIPENIEITUTH TBUTBITY
N0 TakcoHa. Tak, MO CcOXpaHMBIIEWCS CKYyJIbINType Ha MHUKpooTOorpapuu  MOXKHO
UACHTU(UIMPOBATH MBLIbIYY MapeBbIX, HO (hopma TpaHcpopMmupoBaHa. Ha MoBepXHOCTH MBUIBIBI
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OK3MHBI 3JIaKOB W TIOJNBIHU C THIHYHOW (DOPMOW TakKe BBIABICHBI 0OJE€e MEJNKHE, IJIOTHO
pacroJioeHHbIe OyTOpKH;

4) xoHrnomeparsl. B  pe3ynpTaTeé OHTOI€HETUYECKMX IOBPEXKAECHUH  BCTPEYAIOTCS
HEepacHaJalomecss U paclaJaolnecs KOHTJIOMEpaThl (IIOCe aleTojin3a), 4acTo COCTOSIIUE H3

ABYX IIBUIMHOK, OJJHA U3 KOTOPLIX, KaK IMIPAaBUJI0O, HOPMAJIBHO pa3BUTad, CTPYKTYpa APYTHUX CUIIBHO
peaynuupoBaHa 1 JIMIICHA BI/I,I[OCHGI_[I/I(bI/I‘ICCKI/IX IIPU3HAKOB U HE OIIPEACIACTCA.

PucyHok 6. TepatoMopdHOe MbUIBIIEBOS 3EPHO M3 adpOOMOIOrHYecKrX 00pasios: T. Kapakon u T.
Aiimapken (2000) a-6; r. Aimapken (2000-3000); B-r. r. Aitmapken (3000-10000). x, 3. Konrmomepar
NBUTBLIEBBIX 3EPEH MOJIBIHA U ACCOLMALMS U3 HOPMAIILHO Pa3BUTOM U HEIOPA3BUTOM MBUIMHOK aCTPOBBIX U3
aspoOuosornueckux o0pasnos r. Aitnapken (2000-3000)
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OOpa3oBaHue TSKENBIX KOHITIOMEPATOB MPUBOAUT K TOMY, YTO IOJ ACHCTBUEM I'pDaBUTALUU
OHHU ObICTpee OCaXkJaroTcs M3 Bo3lyxa. Ecim B KOHIiomepaTs! (arjJoMepUpOBAaHHBIE CKOIJIEHHUS)
coOpaHa HOPMaJIbHO Pa3BUTAs MbUIbIA, TO OHA TEPSETCS C TOUKH 3PEHUS ONbUICHUS. 3arps3HUTEIH
aTMoc(epsbl, 0CAXK/IAsICh Ha MOBEPXHOCTU MBLIBIIbI, MEHSUIN XapakTep e€ CKyJIbNTYPHBIX JIEMEHTOB,
YTO NPUBOAMIO K OOpa30BAHMIO JIETKO PACHAJAIOLIMXCS CKOIUICHWH. Y HOpPMaJIbHO pa3BUTOH
IBUIBIBI 1O HPECCMHIOM 3arpsi3HAIOLIMX BEIIECTB B BO3AYXE MPOMCXOIWIN CIEAYIOIUE
M3MEHCHHUS:

1) Oonee BbIpaKeHHAass CTEMEeHb JedOpMalldU, YEM Yy TBUIbIBL, HCCICJOBAHHON
HEMNOCPEJCTBEHHO C PACTEHUH;

2) yacTH4HAas UJIM MI0JIHAs CTeNeHb Nepdopaluu: OTBEPCTUS U KaBEPHBI;

3) TpeuiuHbl, HTHOT/AA IEPEXOIAIIUM B pa3phIB;

4) W3MEHEHHUs OpHAMEHTAIlMH CKYJIBNTYpPbl SK3MHBI: HAIUIBIBBI CHOPOIOJUIEHUHA, OYropKH
pa3nuyHOM (POPMBI, PACHOJIOKEHHBIE JIOKATbHO WIM IO BCEH MOBEPXHOCTH 3€pHA € HAJIMIIIIMMHU
KyCOYKaMHM TaleTalbHON MeMOpaHsbl;

5) mogudukanuu GopMbl B pe3yabTaTe BOSHUKIINX BMATHH, OTBEPCTUHN, KABEPH M BEIPOCTOB.

CrnenoBarenbHO, B OOJBIIEH CTENEHH MOAW(DUIIMPOBAIUCH MBUIBLIEBbIE 3€pHA ¢ HEXKHOU U
TOHKOM 00070ukOil (MeHee | MKM), OKpPYIJIOH, S3JUIMIICOMAANbHOW (OpMBI (MSTIUKOBBIE H
KOHOIUIEBbIE), YYBCTBUTENbHBIX K 3(dekry nelcTBuro 3arpssHurtenedl. Jns Hux ObLl omMcaH
IpoIiecc BBICBOOOXKIICHHS CYOIBUIBIEBBIX aJUIEPTEHOB 4Yepe3 pas3pbhlB CTEHKH IBUIBLBI (M3-32
BBICOKOW BJIQKHOCTH )Y CKAJIBMUPOBAHHUA JK3WHBI. JlJIi TBUIBLBI TOJBIHU, MMEIONIEH TOJICTYIO
0005104Ky, 3a()UKCUPOBaHA MHAs CTPATEIrHs, B OCHOBHOM aKKyMYJISLIUS 3arps3HUTEIIEH.

B ycnoBusx mnoBblieHHON paguanmu . Kapakoia U BBICOKOM KOHLEHTpaluW pPTYTH
(eranpHast 100OBIYA KpacHOM PTYTH) B OKpyXKaromed cpene T. AlgapkeH HaOI01aI0Ch
WCKJIFOUYEHHUE M3 MPAaBHUJI: TOBPEXKIAIAch MbUIBLA IOJIBIHU, B 1IEJIOM TOJEPAHTHAs K BO3ICHCTBUIO
aHTPOIIOTeHHbIX  (akTopoB. HeoOXoauMO MOAYEpKHYTh, UTO CpeAM BCEX M3YUYEHHBIX
a3po0OHOJIOrMYecKX 00pa3loB OoJIblIe BCEro TepaTOMOP(HON MbUIbIBI ObUIO B T. ANJapKeH.
[Tocne BBICBOOOXKIEHHUS W3 TBUIBHUKA WM3MEHMJICS OMOXMMHUYECKHH cocTtaB TbUIBLBL (1)
noJyincaxapuiibl npeoOpa3oBajiuch B MOHOcaxapuibl; (2) KOHUEHTpauusi Oelka W/WIU YpOBEHb
HUTPALMH/OKUCIIEHUST U3MEHWINCH; (3) aUnuasl MOAUGUIMPOBATUCH W/WIM CHU3UIIMCH B YPOBHE
[53]. Ilepen ombLIeHHEM MbBUIBLIA MOXKET OBbITH 3arps3HEHa HEMOCPEACTBEHHO Ha pacTeHUsX B
MIOJIOCTH TBIIBHUKA TIPH €T0 PACKPBITHH. BO Bpemsi onbuIeHNs B3BEIICHHBIE B BO3/IyXE MBUILIICBBIE
3epHa W TBEpPIbIE YACTHUIIBI MOTYT CTaJIKHBAThCS, BBI3BIBAS WX MPHIHIIAHUE K IOBEPXHOCTH
NbUIbIBL. [Ipy MOBBIIEHHOM BIAQXXHOCTU CHOPHI IPUOOB KOJOHU3UPOBAIU MBUIBLYY MSATIMKOBBIX,
aMapaHTOBBIX, aCTPOBBIX (MOJBIHL U aMOPO3HIO), HE3ABUCUMOCTH OT TOJILIMHBI 000JIOUKH.

OO0osiouka TBUIBIBI  COACPKUT JUMHIBI W caxapa, KOTOPBIE SBISIOTCS HJCATbHBIM
WMCTOYHUKOM TIMTATENIbHBIX BEMIECTB IS MUKPOOPTaHW3MOB, TaKMX KaKk OaKTepHH WA CHOPHI
rpubOB, U ACHCTBUTEIBHO, IBUIbIIA OOBIYHO HECET HECKOIBKO MUKPOOPTaHU3MOB Ha CBOEH JIMITKOMN
obomnouke. OHH, MO-BUAUMOMY, BIUSIOT HA aJUIEPr€HHOCTH MbUIbIBI. BHYTpEHHSSI YacTh MaTpUILIbI
(kyeToyHast CTPYKTypa M OpraHu3alus, BKIIOYas apXUTEKTOHHKY, (HopMy M OpHAMEHTAIHIO
MBUIBIBI) COCTOUT M3 COSAMHEHUH, MPHUCYIIUX IBUIbIE, a BHENIHsS (pakius BKIOYAET B ceOs
3HAYMMBI MHKPOOHOM, yJIEPKUBAIOIINN Ha YK3WHE pa3HOOOpa3HbIe MTaMMbI OaKTEepUid, BUPYCHI U
criopbl Tpu60B. OCHOBHBIMH MMMYHOCTHUMYJISTOPAMH MOTYT OBITh O€NKH, BKJIIOYasl aJlJIEpreHbl C
BHYTPEHHEH aJbIOBAaHTHON AaKTHBHOCTHIO, HEAJUIEPIreHHbIE IpOTeasbl, a TaKXKe JUMHUIBl U
METa0ONMUTHI, TaKWe KaK aneHo3WH u (rmaBoHOMmel. Kpome TOro, KIMMar W BO3JEHCTBHE
3arpsI3HSAIONINX BEHIECTB B BO3AyXe (OPMHPYIOT COCTaB MATPHIIBI IMBUIBIBI WM pa3phiBacT €€ Ha
cyOmbLIbLIeBbIe PparMeHThl (PucyHOK 7).
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Pucynok 7. CocraB MaTpumbl TBUIBIBL, BIWSIONMA Ha CEHCHOWIM3UPYIOIIANA ITOTEHIIHAT
AJUICPICHHBIX UCTOYHUKOB IJIA YCJIOBCKaA

OxuciuTeNnbHbIE CBOWCTBA 3arpsA3HAIONIMX BO3AYX BEHIECTB MOTYT HM3MEHATH COCTaB H
XMMHAYECKHE CBOMCTBa MaKpOMOJIEKYN (OENKH, JUMHUIbI U HYKJICHHOBBIE KHCIIOTHI), BIUSS Ha
MpopacTaHue M YAJWHEHUE MbUIbLIEBON TPYOKH, a Takke Ha MOAYJISILIMI0 UMMYHHOTO OTBETa BO
MHOT'MX KJIETOYHBIX U MOJIEKYJISIpHBIX Iporeccax [40].

Bce addexTs Bo3neicTBUS HA TBUIBIYY 3aBUCAT OT (PAKTOPOB OKpYXKAIOMICH CPelbl, TaKUX
KaK M3MEHEHHUE KJIMMaTa, METEOPOJIOTUIECKHIE YCIIOBHS M ypOaHHU3aIHKs, @ TAK)KE WHANBUIYAIbHBIX
(bakToOpoB: ceHCHOMIM3AIM K ajulepreHaM B 3aBUCUMOCTU OT YCJIOBUN BO3ICHCTBHSI, MBUIBIBI U
TUIIOB 3arps3HAONIMX Bemects [10].

W3MeHeHnne KinMMaTa W TOTOJMHBIE (DAaKTOpHI CYIIECTBEHHO BIHMSIOT Ha BBIPAOOTKY,
KOHIIEHTpaluo, auddy3uto, OHOJOCTYITHOCTh ANIEPTEHOB W CE30HHOCTH TMBUIBIBI, OMPEAeIsis
pacrpoCTpaHEHHOCTh CEHCHOMIIN3ALMKU K adpoalljiepreHaM M pecrupaTropHble 3aboneBanus. boiee
TOT0, B 3TOM KOHTEKCTE HEOOXOIMMO yUUTHIBATh BIUSHUE ypOaHU3AIMH.

Crnenmyer mpH3HAaTh, YTO CYIIECTBYET pa3HUIA MEXKAY MaTHHOMOP(OIOTHEH MBUIBIIH,
COOpaHHOM HEIMOCPEICTBEHHO C MOJHOLIEHHO LBETYIIUX PACTEHUH WU BO3AYIIHOM MbUIBLION U3
a’poOHOJIOrMYECKX O0Opa3lloB pailloHOB € BBICOKOM CTENEHBIO 3arps3HEHHOCTH OKpY’Karolen
cpenbl. B Heil BbIABIEHA BBIpaXKEHHAsl CTEMEHb M3MEHUYMBOCTH IUPOKOTO CIEKTpa JIEHCTBUS: OT
nedopManuy 10 TOTHON PeNyKIMH AMArHOCTHYECKH 3HAYMMBIX TPU3HAKOB B MIEPUOJI OHTOTCHE3A.
B 6uoaspo3os1s1x 00HapyKeHbI pa3zHooOpasHbie MOpQoIoruueckie CTpykTypsl [59, 60].

VYKazaHHOE MPOMCXOAWIO B OCHOBHOM 32 CYET TOro, YTO Ha MbUIbIy HEraTUBHO
BO3/ICHCTBOBAJIM HE OT/AEIbHBIC 3arps3HSIONIME BEIIECTBA, a HMX MHKCTBI U BTOPUYHBIE
3arps3HATENHN, O0pa3yIoIIMecs 3a CYET XUMHUYECKHX MPOIECCOB, MPOTEKAIOIINX B arMochepHOM
BO3/JIyX€ C y4acTHeM NepBUUHBIX 3arps3HuTeneit (Tabnuma).

B mHacrosimee Bpems K MISHTHU(UKAIUU MBUIBIBI pacTeHUd H cHnop TrpuboB B
a’pOOHMOJIOrMYECKUX HCCIEIOBAaHUAX TMPUBJIEKAIOT HCKYCCTBEHHBIH HHTEIEKT. OOOCHOBaHUEM
ABISIETCS TOT (aKT, YTO TPAJAWIMOHHBIE METOABI OOHAPYKEHHUsS a’pOaUIEPTeHOB TPYAOEMKH,
TpeOyIOT MHOTO BPEMEHH M CIENHaIbHBIX 3HaHWH. JlaHHBIE 110 0TOOPY MPOO BO3IYyXa C MTOMOIIBIO
COBPEMEHHBIX METOJIOB MPEIOCTABIAIOT HEHHYIO HH(POPMAIIUIO O BO3IEHCTBUU a3pOaJIIEPreHOB.
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ABTOMaTH3UPOBAHHbIE YCTPONCTBA, KOTOpPbHIE HCIHONB3YIOTCS U HAaXOAATCI B CTaguu
pa3paboTKH, IEMOHCTPUPYIOT OOJIBIION MOTEHIIMAN, HO HE TOTOBBI 3aMEHUTH CYILIECTBYIOIINE CETU
a’poaJlJIEPreHOB.

Tabnuna
MEXAHUM3MBI, BJIMSIOINX HA MOPD®OJIOTMIO U CTPYKTVYPY CITIOPOJEPMbI
TILIJIBIHEBOI'O 3EPHA B PE3VYJILTATE 3AT'PA3HEHU A

Mexarnuszm Oeticmeus Asmopul
[IpukperieHre 4YacTuIl 3arpsA3HSIONIUX BEIICCTB HA TIOBEPXHOCTHU MBLIBIICBBIX 3epeH 45
AOGcopOItrst aTMOCHEPHBIX 3arPS3HAIONTNX BEIICCTB HAa MTOBEPXHOCTH IBLIBITHI 54
[MoaxucieHre MOBEPXHOCTH TBUIBIIBI, YCHIMBAIONIAS PA3IPAKCHUE CIU3UCTOW 000T0UKH 54
JIBIXATENbHBIX MYTEeH
[MoBpexneHre 000I0YKH, HAPYIICHHUE IEIOCTHOCTH MBUILIILI U OOJIbIIIEE BHICBOOOXKICHUE 13,14, 16
AJJICPreHOB B BUIC (DparMeHTOB MBUILIEBBIX 3e¢peH (CyOnbuiblieBbie yacTuil, SPP)
[oBpexnenne MmeMOpaH CTUMYJIHPYET CHHTE3 (PAKTOPOB, CBA3aHHBIX C BOCCTAHOBICHUEM 16, 48,55
MeMOpaH, IMEIOIINX BEICOKUH aJlJIEpTreHHbIN TOTEHITHAT
Nzmenenns MOposIoruu MbUIBIIEL 55
N3meneHust 000109KH, TPUBOIAIINE K HAPYIICHUIO (DYHKITUH ITHUTHIIBI 57,52
OpOukymis! (Tenba YOHIIa) mepeHocsT crenn(uaeckre MBUTbIICBbIC AaHTUTCHBI, 58

OTBETCTBEHHBIC 33 HAJIMUUE aJJICPIeHHON aKTMBHOCTH B aTMocdepe

Bui6oowi

1. BeisiBneHa cymiecTBeHHasi pa3HUIa B TATUMOP(OIOrHYECKIX XapAKTEPUCTUKAX TTBUIBLIBL,
COOpaHHON HEMOCPEACTBEHHO C pAcTeHHl M MbUIBIIOW U3 a’dpOOMOJOTHYECKHX 0OpasloB.
HeunentuduumpoBannyio, TepaToMOp(PHYIO TBUIBIY U3 a3POOHOIOTHYECKUX 00pa3loB MyHKTOB C
Pa3IMYHON CTEICHBIO 3arpsA3HEHHOCTH KJIacCUPUITUPOBaIK Ha 4 Tuma: 1) 6ecopMeHHBIC KOMOUKH
CIOPOIIOJJIEHUHA C Pa3jIMYHbIMH BBIPOCTAMHU, TPEIIMHAMU U KAaBEPHAMM, BO3HHUKIIME BO BpEMs
OHTOT€HE3a MbUIBIIBI; 2) HETUIIMYHASI OPHAMEHTALUS CKYJIbITYPhI, HAIPUMEpP, KPYIHbIE OYTOPKU —
B3AYyTHsS C TIaJKOW MOBEPXHOCTHIO; 3) HeTunuuHas ¢opMa, HO C YAaCTUYHO COXPaHMBILEHCS
CKYJIBIITYpOH, TJi€é MOXHO BBIJCINUTh BHUJOCTEUU(DUYHBIE MPU3HAKK W ONPEAEIUTh HBUIBIY 0
TaKCOHOMMYECKOTO YPOBHsI; 4) KOHIJIOMEpaThI.

2. V3yueHune BUTAIBHOCTU (KU3HECIIOCOOHOCTH) U MOBPEKICHHOCTH MbUIBIBI €XKH COOPHOI
0]l CBETOBBIM MMKPOCKOIIOM M3 IYHKTOB HaOJIOJEHUS C pa3sHOM aHTPOIOTEHHOM Harpys3kon
MOKa3aJM 3aBUCUMOCTh YKa3aHHBIX IOKa3aTeled OT YPOBHS 3arps3HUTENICH: C UX YBEIUYEHUEM
KU3HECIIOCOOHOCTh yOBIBae€T, XOTS M OCTaeTcsl JOBOJIbHO BbICOKOW. MHTerpanbHas oneHka
(epMEHTAaTUBHOI aKTUBHOCTH MbUIBIBI U CTENEHU €€ MOBPEXAEHHOCTH MOXKET MPUMEHSTHCS IS
1eselt OM03K0I0rNYeCKOro MOHUTOPHHTA.

3. 3arps3HuTEnM BO3AyXa, U3MEHEHHE KJIMMara W CHUCTEMbl 3emielenus (aHTPOIOTreHHbIE
(dakTophl) BIMSAIOT Ha MOpQOJIOTHYECKHE W (PU3WYECKHE CBOMCTBA TOBEPXHOCTU TMBUIBIIBI
(armomepanus vactui, aedopmanus, nepdoparus, pa3pblB U CKIBIIHUPOBAHUE OOOJIOYKH), B
pe3yabTare 00pa3yroTcsi CyONbLIbLIEBbIE YAaCTHIIBI M MOBBIMAETCS OMOJIOCTYIHOCTh aJUIEPreHOB,
BBICBOOOXKJIAEMBIX B OKpYXarollyto cpeay. Ilpu mMOBBIIIEHMH OTHOCHTEIBHOM BIAKHOCTH
JJIEPTEeHHYIO TBUIIYY TaKXKe MOPaKatoT U OMOJOTMYECKHE areHThl: OAKTepUu U CIIOpbI IPUOOB, HE
3aBHCHUMO OT TOJIIHUHBI OO0JIOUKH.
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Annomayus. IloHMMaHNne TEHAEHIMI IPUCYTCTBUS MbUIBLEBBIX AJNIEPIEHOB B BO3YXE UMEET
Oonbllloe 3HAYeHHWE JJI BBICOKOW PACIpPOCTPAHEHHOCTH M COIMAIbHO-DKOHOMUYECKOTO
BO3ZICHCTBUS alljlepruueckux 3a00JIeBaHuM, CBSI3aHHBIX C MBUIBIOM, B II00anbHOM Macmitade. Lens
— U3Yy4UTh MOPQOJOTHYECKHE OCOOCHHOCTH MBUIBIBI Amaranthaceae, OIEHUTH €€ BKJIAT B
a’poOHOJIOTHYECKYI0 CUTyaluio I. Kapakosl U BBIACINUTH MEPUObI MOBBIILIEHHOW KOHIEHTPALUU C
LEeNbI0 YAYYIICHUS JUAarHOCTUKH M MPO(UIAKTUKHA CHMIITOMOB TMOJJTMHO30B Yy OOJBHBIX.
Aspobuonorudeckuii ordop mpod ¢ MPUMEHEHHWEM MbUIbLIeYTOBUTENs JIaH30HU MPOBOAMICS C
arpens o okTs0ps B TpexyeTHuid nepuoxa (2015-2017 ronos) B 1. Kapakon. Unentndpukanus u
muddepeHInanbHbIil  TTONCYET TBUIBIBI BEJIUCh B COOTBETCTBHHM C TEKYIIEH CTaHIapTHON
METOZOJOTHEN M CHelHaIbHO pa3pabOTaHHBIMU OMPENCIUTEISIMU M ariacaMu. XapaKTepUCTUKU
IbUIBIBL 4 BUIOB cemelicTBa Amaranthaceae ObIIIM BU3YyaJM3HPOBaHBI C MOMOIIBIO CKAaHUPYIOILEH
anekTpoHHOM Mukpockonuu (Hitachi) nist peranbHOrO npencraBieHust O CTPYKType MOBEPXHOCTH
Y OpHaMEHTAallMM MbUIbLEBbIX 3epeH. [lonekaanas KprBas KOHIEHTpAlUK IbLIbIEI Amaranthaceae B
r. Kapakon HOCHT yYHUMOAAJIBHBIA XapakTep, 4YacTO MEPEeKPBIBAIOLIMXCS KOJIMYECTBEHHBIX
XapakTepucTuk: 6615 (2 mexama asrycra 2015 roma), 1326 (1 nekama 2016 roma) 444 (1 nexana
2017 roma) m. 3./M°. TIpn 5TOM HaGIIONATACH CHIBHAS MEKIOIOBAsS H3MEHYHBOCTH aTMOCHEPHBIX
YpOBHEH TMBUIbLBI, 3aBUCHMMas Kak OT NbUIBLUENPOAYKIIMHM CaMUX pacTeHWil, Tak U OT
METEOPOJIOTHYECKUX TapaMeTpoB, OCOOEHHO OT TeMmIeparypbl U OCajJKOB, H3MEHEHUs
TpaJUIMOHHON cucTeMbl 3emienenus. [IpomeMoHcTpUpoBaHA peakiMs COPHBIX pPaCTEHHI
Amaranthaceae, 1BeTyIIUX JETOM, HAa M3MEHEHHUE KIIMMaTa, KOTOpas 3aKJII0YaeTcsl B CHM)KEHUU
rOZIOBOTO  MHJEKCAa TMbUIBLIBI, YTO COOTBETCTBYET OOIIEMHUPOBOM TeHAeHUUU. [lukoBbie
KOHLIEHTpAIlMM MbUIbLEI Amaranthaceae MHOTOKpaTHO MPEBBICUIN KIMHUYECKHE IOPOrOBbIE
3HaueHUs B Bo3Ayxe. Ha moBepXHOCTHM 3K3WMHBI NbUIbLBI OacCMM BEHUYHOW NpU H3YyYEHUU
YIBTPACTPYKTYpbl ObUIM BBIABICHBI Menpuaiimue (1,5-2,0 MKM) rpaHyiibl CHOPOIOJUIEHUHA WIIN
opOuKynbel (Tenplla YOwuia), Wrparomye pojb B PacHpoCTpaHeHHH aijiepreHoB. [lomydeHHbie
JaHHbIE MPOAEMOHCTPUPOBAIM OCOOEHHOCTH NbUIBILI Amaranthaceae u Bkiage JOMUHAHTHOU
OBUIBIBI B a3pPOOHMOJIOTHYECKYI0 cHUTyauuio TI. Kapakon, YTO BaXHO B acCHEKTe IOBBIIICHUS
OCBEJIOMJICHHOCTH  HACEJIEHUs, ONTUMM3AallMd JTUarHOCTUKH, JICYEHHS M NPOPUIAKTHKH
MOJTUHO30B.
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Abstract. Understanding the trends of airborne pollen allergens is of great importance given
the high prevalence and socioeconomic impact of pollen-related allergic diseases globally. To study
the morphological features of Amaranthaceae pollen, assess its contribution to the aerobiological
situation in the city of Karakol and identify periods of increased concentration in order to improve
the diagnosis and prevention of pollinosis symptoms in patients. Aerobiological sampling using
a Lanzoni pollen trap was carried out from April to October over a three-year period (2015-2017) in
Karakol city. Pollen identification and differential counting were performed according to current
standard methodology and specially developed guides and atlases. Pollen characteristics of
4 Amaranthaceae species were visualized using scanning electron microscopy (Hitachi) to provide
a detailed understanding of the surface structure and ornamentation of pollen grains. The decadal
curve of Amaranthaceae pollen concentration in Karakol is unimodal, with often overlapping
quantitative characteristics: 6615 (2nd decade of August 2015), 1326 (1st decade of 2016),
444 pollen grains / m* (1st decade of 2017). At the same time, strong interannual variability of
atmospheric pollen levels was observed, depending both on the pollen production of the plants
themselves and on meteorological parameters, especially temperature and precipitation, changes in
the traditional farming system. The response of summer-flowering Amaranthaceae weeds to climate
change was demonstrated, which consists in a decrease in the annual pollen index, which
corresponds to the global trend. Peak concentrations of Amaranthaceae pollen many times exceeded
clinical threshold values in the air. On the surface of the Bassia scoparia pollen exine,
the ultrastructure study revealed the smallest (1.5-2.0 um) granules of sporopollenin or orbicules
(Ubisch bodies), which play a role in the spread of allergens. The obtained data are important in
terms of increasing public awareness of the dominant pollen of the Amaranthaceae family,
optimizing diagnostics, treatment and prevention of pollinosis.

Kntouesvie cnosa: nbuiblla, aMapaHTOBBIE, (parMeHTaIMsl, OPOUKYIbI, MaTUuHOMOP]OIOrHs
MeTeopojoruyeckue (akTopbl, W3MEHEHHUE KIUMara, M3MEHEHHE CHCTEMbI 3EMIICTIONIb30BaHUS,
3arpsi3HEHUS] OKPY>KaroIel cpelibl, ypOaHu3alusi, IOPOroBbie KOHIICHTPALIH.

Keywords: pollen, Amaranthaceae, fragmentation, orbicules, palynomorphology,
meteorological factors, climate change and land use systems, environmental pollution, urbanization,
threshold concentrations.

MHorouucieHHble a3poOHONIOTHYeCKre UCCIEA0BaHUs B MUPOBOM MacIlTabe Mokas3alid, 4To
OXHJIAeTCs MPOrPECCUBHBIN pOCT 4Mciaa OONBHBIX MOJUIMHO3a B OyAylleM H3-3a KIMMaTH4eCKOU
U3MECHYHMBOCTH, ypOaHM3AIMK, WHIYCTPUAIU3AIMA U BHIOPOCOB 3arps3HsIONMX BemecTts [1, 2].
[TooTOMy MOHHTOPHHT TIBUIBIBI HMMEET peIIalolee 3HAYCHHE B KOHTEKCTE AaHTPOITOTEHHBIX
M3MEHEHUH, BIUAIOIIMX Ha (PU3MOJIIOTHIO M CHEKTp MNbUbLbI B Bo3ayxe. C 3TuX mno3uuuit
YHUKaJIbHBIMHM SIBISIOTCS TaKCOHBI cemeilicTBa Amaranthaceae, uaeajabHO aJaNTUPOBaHHbBIE K
apuIHBIM YCJIOBUSM OOWTaHHMs M BMECTE€ C MpEACTaBUTENSAMH poja Artemisia, CIyKalluMU
WH/INKAaTOpaMH 3aCyIUTABOCTH. JTOT THII IMBUIBIBI CTAHOBUTCS BCe OoJiee BAXKHBIM B T€X PErHOHaX,
r7ic M3MEHEHHEe KIIMMaTa pacIIupseT MpoIece OMyCThIHUBaHUSA. X ObICTpoe pacnpocTpaHeHHe |
ajzlanTanys K BOJHOMY CTPECCY MOT'YT OOBSICHUTD 3TY TeHACHIUIO [3].

Cospemennas cucrema ¢wiorennn APG IV (The Angiosperm Phylogeny Group, 2016)
o0beIMHUIIA Mpe/ICTaBUTeNe 000MX 3TUX CEMEWCTB B OJIMH TaKCOH — ceMelcTBO Amaranthaceae.
Bunel, npunauiexamye Kk HeMy, panee HasbiBaBlInecs Chenopodiaceae/Amaranthaceae, kotopoe
ceiftuac Brioyaer Chenopoideae kak moxCeMEMCTBO, KOCMOMOJNWUTHI, HMHBAa3HWHBIE BUIbBI
BCTPEYAIOTCSl MOYTH BO BceM mupe [4]. MHorue u3 HUX SBISIOTCS TajlouTaMu, COpHSKaMU U
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pylepaibHBIMH PAaCTEHHUSIMH, KOTOpPbIE BCTPEYAIOTCS B MOPCKHMX MECTOOOMTAaHMSX, Ha MOJSAX, B
CTEISIX U MOJYMYCThIHHBIX peruoHax [5].

CemeiictBo Amaranthaceae (mopsimox Caryophyllales, rBo3audHOIBETHBIC) HACYUTHIBACT
okoisio 186 ponos u .> 2000 BunoB [6], BKJItOYasi OAHOJIETHUE UM MHOTOJIETHHUE TPaBbl, KOTOPbHIE
IIUPOKO TPEACTAaBICHbl B TEX ONTHUMAJIbHBIX YCIOBUSAX, B KOTOPBIX OHHM MPOU3PACTAIOT:
3aCyILIMBBIEC U TOTY3aCyIIUIMBBIC KIMMAaTHY€CKUE 30HBI.

B a’poOumonormueckux HCCIEAOBAaHMSAX MbUIbLEBBIE 3epHa Amaranthaceae Obun
3apETUCTPUPOBAHBI B BBHICOKMX KOHILIEHTpPAIUSAX B BO3Ayxe cTpaH mupa. [Ipuipia Amaranthaceae
SIBJISIETCSI BTOPOM BeAyLIEH MNPUYMHON TOJJIMHO30B Ha 10ro-Boctoke Mcmanum Ilupeneiickoro
MOJIyOCTPOBA, OCOOCHHO PACIPOCTPAHEHHOW JIETOM/OCEHbIO, KOTJla OHA BCTPEYAETCs MPaKTHYECKU
OjIHa B OM0a3P030JIC WU B 3HAYUTEIIBHBIX MPOIOPIHUX, MpeBbiiaronux 70% [5].

B Kyseiite nomunupoBanu nbiiblieBbie 3epHa Chenopodiaceae/Amaranthaceae (B cpemHem
31%) u ObuIM JOMUHAHTHBIMU TPUITEPAMU aJlJIEPrUH, HApsy ¢ nbuibliol Malvaceae u Asteraceae
[7]. ITockonbky cemeiicTBO Amaranthaceae mpencTaBieHO0 MHOTUMHU BUAAMH, ISl HETO XapakTepeH
JUINTEIbHBIA CE30H IbUIbLIBI CO MHOTMMH MaKCHUMallbHbIMU 3HaueHusiMu [8]. Bropoe mecto mo
MIPOIICHTHOMY COZIEP’KaHHUIO MBUIBIBI B BO3ayXxe roponoB [lakucrana 3anumaror Amaranthaceae —
16,2% (754 nbLIbLeBbIX 3epHa/M®, 1.3./M°) [9].

3HaYUTETIbHOE KOJMYECTBO ciydyaeB ajuiepruu Ha nbuiblly Chenopodiaceae/Amaranthaceae
Obu10 0OHapyxkeHo B ['pernu, Benrpuu, Mcnanuy, [Moneine Typuuu u Uuaum [5, 10-13].

OreHka anepreHHOCTH TBUIBIBI pacTeHui Amaranthaceae BappupyeT OT HU3KOH, yMEPEHHOU
unu BbicOkoM [13, 14], Taxke BblpakeHa NEPEKPECTHAas PEAKTUBHOCTb BHYTPU CEMEHCTBA.
O¢ddexTsl OAHOKPATHOrO BO3ACHCTBUS BHICOKOW KOHIIEHTpAIMM ajliepreHa MEHbIIE BIUAIOT Ha
OpOHXHMANBHYI0 YYBCTBUTEIHHOCTh IO CPAaBHEHHWIO C TIOBTOPHBIM BO3ICHCTBHUEM 3HAYUTEIHHO
OoJiee HU3KUX yPOBHEH ajuieprexHa.

B nacrosimee Bpemst ce30H nbuiblibl Amaranthaceae B [lonbiie mures okono 3,5 mecsies, a
cambl€ BBICOKHE KOHILIEHTPAIIMH MbUIbLIBI PETUCTPUPYIOTCS BO BTOPOM U TpEThEel JeKanax aBrycra u
B Hayajie CeHTs0ps. B 3T0T nepuoj y 4yBCTBUTEIBHBIX MALMEHTOB BHICOK PUCK PAa3BUTHS ajllIEpruu
Ha TbUIbIY. HOBBIE KIMMaTHYEeCKUE CIIEHAapUU MPUBOIAT K IIMPOKOMY PAacCIpOCTPaHEHUIO
Amaranthaceae B 3acynuiuBbIx 30oHax [13].

Llenb uccnenoBaHus: M3y4UTh MOPQOIOrHYecKrue OCOOCHHOCTH MbuUIblbl Amaranthaceae,
OLICHUTh €€ BKJIaJ B adpOOMOJOTMYECKYIO CHUTYyallUI0 U BbIIEIUTh IEPUOJbl TOBBIIIEHHON
KOHIIGHTpAIlMKM C LEJIbI0 YIYyYIIEeHUS AUArHOCTUKU U MPO(PUIAKTUKA CHUMIITOMOB IOJIJTMHO30B Yy
OOJIbHBIX.

Mamepuanvt u memoovl

Anpobuonoruueckuii oToop npod ¢ NpUMEHEHNEM NbUIbLEYI0BUTEN JIJaH30HM TPOBOAMIICS C
anpens 1o OKTAOps B TpexieTrHuil mepuox (2015-2017 rr) B r. Kapakon. Wpentudukanms u
muddepeHnanbHbIl  MOACYeT TNbUIBLBI BEIUCh B COOTBETCTBMM C TEKYIIeH CTaHJIapTHOU
METOJIOJIOTHEN U cHelMaibHO pa3pabOTaHHBIMU ONPEASINTENAMH U aTiiacaMi. KoMIeTeHTHOCTHBIN
HOAXOA K MNaTMHOMOP(OJOTHYECKOMY MCCIEJOBAHUIO IIO3BOJIMJI HaM TOYHO OIpPENEIIUTh
Mopdonoruro M TMOBBICUTH  YPOBEHb  MHUKPOCKONMYECKOMW  HAEHTU(UKALUU,  CO37aB
Qg depeHIMPOBAHHBIN KITIOY IS TAKCOHOMUYECKOTO OTIPEIEIEHUS MbUIBIBI aMAPAHTOBBIX.

XapakTepucTUKU NbUIbIBI 4 BUA0B Amaranthaceae ObulM BU3yalM3HPOBAHBI C MOMOIIBIO
CKaHUpYyIomIeH aekTpoHHoi Mukpockonuu (Hitachi) ans neranbHOro npenctaBiaeHust 0 CTPYKType
MOBEPXHOCTH M OpHAaMEHTAIMM MbUIbLEBbIX 3epeH. Craructuyeckas o0pabOTKa JaHHBIX U
nocTpoeHue rpadukoB MPOBOJWINCH Ha OCHOBEe makera mporpamMMm Microsoft Excel Bepcus 5.0.
I'padmueckoe pe3romMe UILTIOCTPUPYET AITOPUTM U Tn3aitH uccienosanus (PucyHok 1).
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Chenopodium album Atriplex Amaranthus Bassia scoparia

Pucynox 1. AITOpuTM™ U IU3aifH MPOBEACHHBIX HCCIICOBAHUI

Pesynomamol uccneoosanuti u ux oocyscoenue
[loHuMaHue TEHACHIMI NMPHUCYTCTBUS MBUIBIEBBIX AJUIEPTEHOB B BO3AyXE MMEET OOJBIIOe
3HAYEHHUE U1 BBICOKOM pacHpOCTPAaHEHHOCTH M  COIMAJIbHO-DPKOHOMUYECKOIO BO3/AEHUCTBUSA
aJJlepruyeckux 3a0o0JeBaHUM, CBSI3aHHBIX C MBUIBLIOH, B IoOambHOM Maciitade [15]. Pesynbrars
MHOTOJIETHUX HCCIIEIOBAaHUM TOKAa3bIBAIOT YETKYIO PEakKLMI0 pacTeHHi cemeiicTBa Amaranthaceae
Ha U3MEHEHHUE KJIMMaTa, YTO BBIPAXKACTCS B YCKOpEeHUHU Hayana (Ha 14 nHelt) u okoHuyaHus (Ha 24
JIHsI) [IBeTeHUs pacteHuii [13].
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Pucynok 2. I'paduyeckoe pestome. MHTerpanbHBIi HMHAEKC BKIaaa MbUIbIEI Amaranthaceae B
a’pOONOIIOTUYECKYIO CUTYAIUIO

VYcranosneno, uto B Kapakosie, kak U Ha Bcell TeppuTopuu KbIprei3cTana, JIETHE-OCEHHSA
BOJTHA TIBUICHHUS ObUTa HamOoJiee MOIIHAS W TPOAOIDKUTETbHAS M OOYCIOBJICHA, MPEXIE BCETO
nblUIeHUEM TodbIHU (Artemisia), amapaHToBbIX (Amaranthaceae) u mariaukoBbix (Poaceae). @mopa
npejcTaBieHa 17 pomamu cemeiictBa Amaranthaceae B OCHOBHOM cCopHsikamu pomoB Atriplex,
Chenopodium, Bassia (Kochia) u Amaranthus, kynsrypusiMu pactenusimu Beta vulgaris u Spinacia
oleracea wmu nexoparumBHbiMH pactenusimu (Kochia, Amaranthus, Celosia). B ecrecrBenHoit
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PacCTUTEIBbHOCTH PECIYOJUKU PACIpOCTPAaHEHbl COJISIHKOBBIE MYCTHIHM C OETHBIM BHJIOBBIM
COCTaBOM, BKJIIOUAIOIIUX CBEAY U MOTAIIHHUK, OTHOCSAIIUXCS K TO K€ CEMEUCTBY.

B Boznyxe r. Kapakon B JieTHU# nepuo/ IUPKyIUpoBaia meuibiia Amaranthaceae JMTenbHBINH
MIEPHUOJ U B 3HAYUTEIHHBIX KOJIMYECTBAX:

2015 r: co 2 urons mo 11 oxrs6ps (162 aus). MakcumaiabHOe cyTouHoe yuciao — 1743 (13
aBrycTa), BCEro 3a ce30H — 15168 1. 3./M%;

2016 1: ¢ 15 mas mo 11 okrsaops (149 nmeit). MakcumanbHoe cyrounoe yucio — 335 (27
HI0JIs1), Bcero 3a ce30H — 4051 1. 3./M3;

2017 r: ¢ 17 mas no 3 okraops (144 aust). MakcumansHoe cyrouHoe ymciao — 535 (25
aBrycra), Bcero 3a ce3oH — 5171 m. 3./,

[TpogeMoHCTpUPOBAHO, YTO TOACKAIHAS KpHUBasi KOHIICHTpAIIMU TbUTbIla Amaranthaceae B T.
Kapakonr HOCHUT yHHMONANbHBIM XapakTep, 4YacTO IEPEKPHIBAIOIMINXCS  KOJTMYECTBEHHBIX
xapakTepuctuk: 6615 (2 nexana aBrycra 2015 r), 1326 (1 mekama 2016 1) 444 (1 nexaga 2017 r)
(PucyHnok 3).
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Pucynok 3. KpuBasi KoHIIeHTpaluu MbLIblbl Amaranthaceae

IIpu sToM HaOmIomanach CUbHAs MEXroJoBas H3MEHUYMBOCTh aTMOC(EPHBIX YpOBHEH
MBUIBLBI, 3aBUCHMasi OT METEOPOJIOrMYECKUX MapaMeTpOB, OCOOEHHO OT TEMIEpPaTypbl U OCAJKOB.
MaxkcuManbHbI MUK MHUIBLBI 32 TPU Tola uccienaoBaHuss — 1743 m. 3./M° 3adukcupoBan 13
aBrycta 2015 r B upe3BbIlyaiiHO cyxoi roa, 3arem 535 (25 aBrycta 2017 r) u 335 m. 3./M° (27 mions
2016 r). Takke BbISBIEH IPYrod, MEHee 3HaUMMBbIi NOJIeKaAHbII UK, 0OHAPYKEHHBII BO BTOPOH U
TpeTheil nekane urons. [Iebutbiza Amaranthaceae npucyrcrBoBaia B Bo3ayxe I. Kapakon Bce ce30HBI
uccnenoBanus oT 144 1o 162 nueil. CyTouHble MaKCUMYMBI 3a()MKCUPOBaHbI B Utosie-aBrycre. [lpu
caMmbIX BbICOKHX Temmeparypax 2015 r B 30,1°C 3HauuMTenbHble KOHIEHTpanuu mbuibLbl (61%
CYMMapHOH IBUIBIBI 32 CE30H) OTMEUYeHbI Tpu Temmeparypax 1o 25°C. B 2016 r npu Temneparypax
25,2°C u 33,4°C 3adukcupoBaHbl HAMBBICIIME MUKU TbUleHHs Amaranthaceae (cooTBeTCTBEHHO
46% u 45% cymmapHO THUIBIBI 32 ce30H). 2017 r ObLT OYEHBb MOXOXK C MPEABIAYIIUM TOIOM
HaJIM4YMEM YHUMOJIAJbHOTO MMKa MBUIEHUS PACTEHUH 3TOT0 CEMENCTBA, IpU Temneparypax 28,3°C u
25,2°C (cootBeTcTBEHHO 38% CyMMapHOU MBLIBIIEI 3a CE30H).

K peakuuu TakcoHoB cemelicTBa Amaranthaceae Ha M3MEHEHHE KJIMMAara MOXKHO OTHECTHU
CHIDKEHHE TBUIBLEBOM NPOAYKLUHU, YTO MPOSBUIOCH B TIOHWKEHHHM TOIOBOIO HHIAEKCA
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KOHIIGHTpalil MbUIbIBI B BO3Ayxe B cpeaHeMm Ha 27% (2016 1) u 34% (2017 r) cHuxeHHH
MaKCHUMaJIbHOW KOHIIEHTpaIuu ThUIbIbl B 5,2 paza (2016 1) u 2,9 pasza (2017 r). Bo3nymmnas
nbutblla Amaranthaceae cocrabisia ot 17,7% (2015 1) mo 4,4% (2016 ) u 4,6% (2017 1) ot
rO/I0BOr0 OOIIET0 KOJIMYECTBA NBUIBLEBBIX 3€PEH TPABSIHUCTBIX PACTEHMI, TO €CTh IIOHU3UJIACh B
pevitunre co Broporo B 2015 r no yerBeproro mecra B 2017 r. Camblii BBICOKUH TOJOBOM YPOBEHb
Ob1 focTurHyT B 2015 rogy — 1568 m.3./M°.

CornmacHO H3BECTHOMY TOporoBomy 3HaueHuto (10-15 H.3./M3) JUIsl BO3HUKHOBEHUS
CHMIITOMOB TIOJUIMHO3a y OOJBHBIX, KOHIEHTpAIMs MbUIbII Amaranthaceae MHOTOKPAaTHO €ro
IIPEBBIIIANA B HUIOJE-aBI'yCTE TPEXJIETHEro nepuoaa uccienosanuii. K Hanbosnee U3BECTHBIM BUAAM
amMapaHTOBBIX (Amaranthaceae) OTHOCATCS IMPULIA KOJIOCUCTas, I1I. 3allPOKUHYTas U 1. KOJIOYas.
KonuuecTBO MbUIbLIbI, KOTOPYIO MPOAYLHMPYET OJHO PACTEHUE aMapaHTa, MOKET BapbUpPOBAaThCs B
3aBUCHMOCTH OT BHJa U ycioBuil ero pocra: 10 100 000 npuabieBbIX 3epeH Ha 1BETOK. OOMIIBHO
IPONYLHUPYsS. MBUIBIY, OHM MOIYT BBI3bIBaThb IOJUIMHO3 B TeX OONACTAX, IZ€ OHHU IIUPOKO
pacnpoctpanenbl. Pox Chenopodium nacuuthiBaeT okono 150 BHIOB, Cpely KOTOPBIX €CTh Kak
OJTHOJIETHHUE, TaK U MHOTOJIETHUE pacTeHus THUIMYHBIM NpEACTaBUTEIEM IOJCEMEICTBA MapeBble
(Chenopodiaceae) sBusercs maph Oenas. OgHO pacTeHHE MOXKET NPOu3BOAMTH okoyo 20 000
IBIIBIEBBIX 36PEH 3@ CE30H, HO B HEKOTOPBIX PETMOHAX UX IIMPOKOE PACHPOCTPAHEHHUE TPUBOIUT K
OOWINIO MX NBUIBLBI B BO3AyXe. [lpyrue npeacraBuTeny — CoJsSHKA, HOTAIIHUK M Oaccust (KOXHs)
BEHUYHasi 001a1al0T Oosiee BhIpaXKEHHBIMH aJUIEPIeHHBIMM CBOMCTBaMHU, 4eM Mapb Oenas. Pycckas
COJISTHKA M3BECTHA TaKXe KaK IMepeKaTHu-IoJie, MOCKOIbKY OMNajarollas BEpXHSsS 4acTb PACTEHUs
OTJEJSIeTCS OT €ro KOpHEeH M MOXKET KaTUThCs 10 3eMile, NOATAIKUBaeMas BETpoM. baccuio MOXHO
y3HaTh 110 TOHKMM KPbUIOBUJIHBIM BBICTYIIaM BOJIb €€ CcTeOJIeH U MO ONaBIIUM JHCThSIM OIHEHHO-
KpacHoro 1seta. COpHOE pacTeHHE, HO €CTh AEKOPATUBHBIE (JOPMBI, KOTOPbIE AKTUBHO MCIIOJIB3YIOT
MIPU O3€JICHEHUH. B 3aBHCHUMOCTH OT yCIIOBUH POCTa, OJHO PACTEHHE 0aCCUM MOXKET MPOU3BOAUTH
or 10 mo 100 Teicsu mbUTBLIEBBIX 3EpPEeH 3a oAuH ce30H. K poay nebega oOTHOCSTCS I
I'YCTOJIMCTBEHHAsl M JI. Ce0BaTasl, MMEIOLIUE ONpe/eléHHOE aJFIepreHHOe 3HaYeHHEe Ha 3amaje u
toro-3anage CIIA. IloceBHble KynbTyphl, TakHM€ KaK CBEKJIa W IIINUHAT MOTYT BbI3BaTh
aJlJIeprUYeCcKue CUMITOMBI Y OOJBbHBIX B MECTax MX MHTEHCHUBHOIO BhIpallivBaHud. [IbUiblieBble
3epHa Yy BHJOB ceMeilicTBa Amaranthaceae  pajguanbHO-CUMMETpPHUYHBIE, CQepUUecKHe,
nepdopupoBaHHble, MNOJIMANEPTYpHblE, pa3Horo pasmepa (21-43 MkM). OHU HpeACTaBIAIOT
MAHTOMOPOBBIA THI, KOTOPBIA XapaKTepPHU3yeTCsl OONBIIMM KOIMYECTBOM Menkux mop (25-110),
PacmoiIoKEeHHbIX Ha HEOOJBIIUX paccTOSHUAX (4-7 MkM). Jluamerp mop HaXOIUTCS B JUaNa3oHe
1,1-3,0 mxm. CaMmble MeNKHe MBUIBIEBBIE 3€pHA MPOAYLUPYIOT pacTeHus poaa Beta, y Hux taxke
3auKCHPOBaHO HamMeHblnee ducio nop (35-40). Hamporus, cambie OonbIine pa3Mepbl U YHCTO
nop (90-110) ormeuens! y poxa Spinacia [16].

Kak u y HekoTopbIX aHEMO(UIIBHBIX paCTeHMI, 3K3MHA MBUIBLIEBOTO 3epHa y Amaranthaceae,
BKJtodas nmoapon Chenopoideae, nmokpsiTa nomieHKUTTOM [13, 17], TO eCTh JIMIKUM MarepuagoM
IBIIBIEBON 000J0YKM, BbIpabaThIBaeMbIM TarneTymoM ImblUIbHUKA (Pucynok 5). IIpotommactsi
TaneTaJbHBIX KJIETOK JEreHEpUPYIOT, U MbUIbLIEBBIE 3€pHA OKPYXKAIOTCS KIEAIIUM Marepuaiom. Y
aHEeMO(UIIBHBIX PACTEHUN MOJUIEHKUTT BBINOJIHAET MHOXKECTBO (YHKLWN, HAaIpUMeEp, 3aIIHUIIAcT
NBUIBIY OT IOTEPU BOABI U YABTPApHUOJIETOBOTO HU3IYyYEHHUS U CIOCOOCTBYET peruaparaiuu
neUIbLEL. MccnenoBanyst ¢ MOMOLIBIO CKAHUPYIOLIEH 31eKTpoHHOW MuKpockonuu (COM) nokaszanu,
YTO TOBEPXHOCTh MBUIBLIEBBIX 3€PEH y TAKCOHOB CEMEHCTBAa Oblga IMOJHOCTBIO WM YaCTUYHO
MOKPHITA TOJUICHKUTTOM. 110 3TO NMpWYWHE THIWYHBIE arnepTypbl NMPH WACHTH(PHUKAINU THLUIHIIBI
cemeiictBa Amaranthaceae o1 CBETOBBIM MUKPOCKOIIOM B HACTOSAIIUX UCCIEIOBAHUSIX OBLIH IJIOXO
BUIHBI. Hanuumne mojuleHKUTTa Ha MOBEPXHOCTH MAaHTOMOPOBBIX MBLIBIIEBBIX 3€PEH MOXKET UTPaTh

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 49



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne9 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/106

BOXHYIO pOJIb B MPEIOTBPAIICHUHA TIOTEPH BOABI BO BPEMsS adpPOHABUTAIIUU IBUIBIBI, YTO OBLIO
noATBepkAeHO uccieaoBanusamu B [lonpmm [13].
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Pucynoxk 5. CtpoeHne 0007I09YKH MBUTHIEI PACTEHHUH C aKIIEHTOM Ha MOJUIEHKHUTT

[Ton COM 6bu1a u3yyeHa nanuHomopdomnorus 4 TakCOHOB ceMeiicTBa Amaranthaceae , 4to
IPOMLITIOCTPUPOBaHO Ha PucyHke 5. B HacTosiiiem uccine0BaHUM IPU U3yUEHUH YABTPACTPYKTYPhI
Ha MOBEPXHOCTU SK3MHBI MbUIbIBI OaCCUM BEHWYHOW OBLIM BBIABIEHBI Menbdaiiue (1,5-2,0 Mxm)
TpaHyJbl CIIOPOTNOJUICHHHA WM OpOMKynsl (Tenpua YOuma). [lammaomopdonoruio cemeiicTa
Amaranthaceae HeogHOKpaTHO u3ydanu. Tak, B Mpane nbuibna 14 BUAOB, IPUHAAISKALIMX K POIY
Chenopodium, Obu1a H3yuyeHa C HOMOIIBIO CKAaHUPYIOLIETO0 3JIEKTPOHHOIO MHKpockona. Bce
W3yYeHHBIE BHIBl HMMEIH NbUIBIYY chepongansHOl  (GOPMBI, PaguabHO-CHMMETPUYHYIO,
M30MOJISIpHYI0O W mepumnonbinopoByto  [18]. Ilompo6HO ommcana MOp(ONOTHS — MBUTBIIBI
Chenopodiaceae, oxarbiBatoriiasi 13 pomoB u 24 Bua JOMHHHPYIOIIUX IMYCTHIHHBIX PACTEHHH B
BocTOUHOM yacTu Kuras [19]. ABTOpbI UCIIOJIB30BAIM CBETOBYKD U CKaHUPYIOLIYIO 3JIEKTPOHHYIO
MUKPOCKOIHUIO JUIsl 3y4eHHs! GOpMbl U U3MEHEHUH MbUIbLbI 16 TUNOB pacTeHuil Amaranthaceae u3
COJIEHOM 3acyluinBoil 30Hbl Op-Pusina, Caynosckass ApaBusi. BeIsIBIEHbI TOHKHE pa3Inyus Cpeau
M3YyYEHHBIX BUJIOB [TOCPE/ICTBOM TILATEIBHOIO M3yUEHUs MaTUHOMOP(OIOrHYECKUX OCOOCHHOCTEH,
TaKUX Kak CUMMeETpHs, pasMep, (opma, OpHaAMEHTalUsl MOp M XapaKTepUCTHKH 3Kk3uHbI [20]. B
MOCJIEHUE JEeCATWIIETUsS HaOIomaeTcss pocT ajulepruueckux 3abojeBaHMi y Jroned, B
3HAYUTEIbHOW CTENEHU SBISIIOIIMXCS PE3ylNbTaTOM M3MEHEHMsI KIuUMara, CBSI3aHHOIO C
YBEJIMYEHUEM TPOU3BOJCTBA MbUIbLIBI AHEMO(UIBHBIX PACTEHUSIMH M CO CIBUTaMHM B CE30HAX
IIBUIBLBI, IEPEHOCUMON IO BO3AYXYy. KpoMe TOro, NMOBBIIEHUE TEMIIEPATypbl MOKET NPUBECTH K
YBEIMUYCHHUIO CONICPKAHUS aJNICPreHOB B MBUIBIIEBBIX 3epHax [21, 22].

[IpuTbLIEBOE 3€pHO COCTOUT M3 OENKOB, JIMMUAOB, MOJIMCAXAPUJIOB U HU3KOMOJIEKYISPHBIX
IJIMKOIIPOTEMHOB, TOJTOMY, KOIZIJa OHU HAXOAATCSA B KOHTAaKTE€ C BIAXKHOM CpPENON CIU3HUCTOU
000JIOYKM HOCAa M KOHBIOHKTHMBBI, TO OBICTPO paclpOCTpaHAIOTCA H3-3a CBOEH THUAPOPHUIBHON
MPUPOJIbl. ABTOPHI COOOLIAIOT O (parMeHTax MbUIbLIBI B BO3AYXE, MEHBILINX, Ye€M LEIbHbIE
NbUIbLEBbIE 3epHA. JlOKa3aHa UX poJib B aJJIEPIreHHOCTH U Haynyue OenkoB mbUIblbl (Bet vl, Amb
al, Phl p5) pasmepom menee 2,5 MKM.

BozneiicTBue IKCTpeManbHBIX IOTOJHBIX SIBICHUM (JIMBHEBBIE IOXAW M TPO3bI) MOXKET
MPUBECTH K BBICBOOOXJACHUIO CYOMUKpPOHHBIX YacCTHI] M3 MbUIBLEBBIX 3€pEH, MPEACTaBICHHBIX
rpaHylaMH JUaMETpPOM MEHee 5 MKM U3 TKaHell NbUIbHUKOB (TpaHyibl Kpaxmala, BE3UKYJIbI,
Tenpla Youa).
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[13 Gaccum BeHWYHOH KpymHBIE ceponmaabHEIE,
mmamerpom  27,9-34,1 wmxMm. KoHTyp 3epHa
cmaboBomHUCTHN. [loper nunamerpom 2,5-3.4 MM,
C YETKOM M IIHPOKOW OKAaHTOBAaHHOCTBIO. Yucio
mop 71-84 (90), paccrosinust Mmexay Humu 4,5-6,3
MKM. CKyJnbNnTYpa OK3WHBI MHKpPOILUIIOBATasl,
TonuHou 2,7-3,4 mxkM. CJ0U 3K3UHBI U IOPOBBIE
KaHalbllbl yYalle Bcero 4deTkue. Ha mopoBbIX
MeMOpaHax pacmoyiokeHO 10 MHUKpPOIIUITHKOB
(CoOM).

13 nebenpr KombenucTHOH — chepounaibHbe,
nuametpom  24,8-279 wmxkM. KoHTyp 3epHa
BosHUCTHIM. Ilopel amamerpom 2,2-2,7 MKM cC
YETKON U HIMPOKON OKaHTOBaHHOCTHIO. Uucio mop
45-55, paccrosHus mexay Humu 3,4-5,1 MKwm.
DK3MHAa MUKpOIIUIOBATas, e¢ TojmuHa 2,2—2,7
MKM. [lopoBble KaHaJIBIBI OYEHb YETKHE, Ha
MeMOpaHax pacIoJIOKEHO S5  MHKPOIIHUIIHAKOB
(C3M). EcTp IOTIONTHUTETBHBIN ONEPKYITYM.

I3 wmapm Oemnoit cdeponnanbHbe, AHAMETPOM
24,8-31,0 mxm. KoHTyp 3epHa ci1aOOBOJHHUCTBIH.
Iloper muamerpom 2,0-3,0 MKM C 3aMeTHO
BOJIHUCTBIM 000/KOM, c1ab0 morpyxeHHsie. Uucao
nop 50-70. Dk3MHAa MUKPOIIUIIOBATAsl, €€ TOJIIMHA
12,3-3,5 mxM. [lopoBble KaHaJbLBI OYECHb UYETKHE,
Ha TIOPOBBIX MeMOpaHaxX pacmoiokeHo Oonee 5—6
MUKpOIHIIKoB (COM).

[I3 amapaHTta OTOTHYTOIO  MHOTOIIOPOBEIE,
[IapOBUHEIE, B OYEPTAHUH OKPYTJIbIE, THAMETPOM
27,6-28,8 mxm. Ilopst B umcine 18-24 (30) B
nuametrpe 2,2-2,8 MKM, 00OJOK HE BBIPAXKEH,
r1yOOKO morpyxeHHbie. [TopoBbie MeMOpaHBI ¢
KpyImHO OyropyaThiIMH BBIPOCTaMH, HA HX
MOBEPXHOCTH  PACHOJIOKEHO 5—7  Oyropkos,
pa3IuYaromuxcs 1o ¢dopme. OK31Ha
MUKpOILMIIMKOBasA, ee ToaumHa 1,4—1,8 MkwM,
7 8 [IWITAKA TIOYTH BCE OJMHAKOBEIC, PAaCIOI0KECHHBIC
Ha pacctostanu 0,3—1,0 mxm (COM).

9 10 11
Pucynok 6. HopMasibHO pa3Butoe mbuiblieBoe 3epHo: (1-2) baccun (Koxuu BeHUYHOK); (3—4) ae0epl
BeeporuiogHor; (5—6) wmapu Oemoit um (7-8) amapanta omnpokuHyTOoro. (9) JlermmparupoBaHHOE,
JnehopMUPOBAHHOE MBLIBIIEBOE 3epHO Mapu Oenoif; (10) mbiiblia OaccHM BEHHYHOM, MOpaKEHHAsk CIIOpaMu
rpuba neaunuiuia; (11) Ha TOBEPXHOCTH MbUIbIIBEI 0ACCHU BEHUYHOH BUACH 3D (EKT oriapiieHus, OpOUKYJIbI
W arJIoMepUpOBaHHbBIC YACTUYKH
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Pucynok 7. Cxema HW3MEHYMBOCTH TMBUIBIIBI CceMeiicTBa Amaranthaceac mox BoO3ACHCTBHEM
a0MOTHYECKNX, OMOTUYECKHAX W aHTPOTIOTCHHBIX ()aKTOPOB

B ymepennsix peruonax Habmoganoch 10 50% paspeiBa NMbUIBLEBBIX 3epeH. B omimune ot
IENBIX TBUTBIEBBIX 3€PEH, TUaMeTp KOTOophix koiedsmercs oT 10 mo 100 Mkwm, 3TH Oojee Menkue
HOCHUTENIM aJUIEPTeHOB HE HICHTU(UIUPYIOTCS TPH CBETOBOW MHUKPOCKOIHH TPAJAUIIUOHHOTO
a3pOOHMOIOrMYECKOT0 MOHUTOPUHIA, LIUPKYJIUpPYs B Bo3ayxe Oojee anurenbHoe Bpems. Ho onu
MOTYT HECTU 3HAYMTEIbHOE KOJUYECTBO AJIJIEPIeHOB C HETaTMBHBIM BO3JEHCTBHEM Ha aJlJIEPIUKOB
M acTMaTHKOB [23].

UroObl SKCIEPUMEHTAIBFHO TONTBEPAMTH BIMSHHE BOIBI HA pa3pbiB  IMBUIBIBI u
BBICBOOOJKJICHHE CYOINBUIBLIEBBIX YacTHL, Mbl IoMecTHIM 10 Mr mbUibLibl O0accMM BEHUYHOW B
JUCTWUIMPOBAHHYIO BOJY M mocie MHKyOauuu (15 MMH) M OKpacku (DyKCHHOM IOJCUUTAIIN IOJ
CBETOBBIM MHKPOCKOIIOM YHCJIO TIOBPEKICHHON U HOPMaIbHON MbUTHIEI Ha 100 MBUTBLIEBBIX 3€pEH.
B pesynbrare BoisiBieHO okosio 20% moBpexAeHHOW MbUIbLBL. bojee moapoOHBIA SKCTIEPUMEHT U
KOJIMUECTBEHHOE onpeieieHne Oenka Obu1o onucaHo paHee [24].

B pesynbrare HacTOAIMX NaTUHOMOPQOIOrMYECKUX MCCIEOBAaHUM MbUIBLBI  JIeOe bl
KOIIbEIUCTHON M Oacchy BEHWYHOW ObLila BBHISIBIIEHA KOJOHW3AIUS CIOpaMH Tprba MEeHUIMUINHA
MOBEPXHOCTH DK3UHBI, H3MEHSIOIHE €€ MUKPOOHOM.

OnHako CyIIECTBYIOT U JPYrHe aHTPONOIreHHble (aKTOpbl, BO3ACUCTBYIOIIME Ha KoJeOaHUs
rOJIOBOr0  MHTErpaja  MbUIbIBI, HapUMep, M3MEHEHUs B  TPAJUIMOHHOM  cHCTeMe
3eMJICTIONE30BaHMs. B HacTosIee BpeMs CeNbCKOE XO3SICTBO OKA3hIBAET MOJIOKHUTEIHHOE BIHSHHE
Ha paclMpeHre CyOTpONMYecKHX TpaB B JONMOJHEHWE K W3MEHEHHIO KJIWMara, dYTo
07aronpuATCTBYET POCTY MOMYJSALUI pacTeHUH M HMX paclpOCTPaHEHUIO B paHee HETUIMMYHBIX
mectax. Tak, Kblpreizcran, kak ABCTpanus U ApreHTHHa BXOAST B YHCIO CTPaH C pacTyIIUMH
TUTOIIASIMH, OTBEACHHBIMHU MO CEITLCKOE X03SICTBO, (DaKTOp, KOTOPHIHA, O€3yCIIOBHO, MOXKET UMETh
MOCJIEICTBUS B OTHOIICHHH ayuiepruu [25-27].

Ha Pucynke 8 wu3o0pakeHbl (akTOpbl, BO3ACHCTBYIOIIME Ha TMbUIBIY aMapaHTOBBIX.
Buytpennue ¢aktopsl 3ddexta aeicTBUS Ha UMMyHOMoayaupyoomue 3¢p¢exTsl (cieBa):
OCHOBHBIE aJlJIEpreHbl OTHOCATCA K cemeicTBaM mekTHHMeTuiadctepasbl, Ole e 1-momoOHbIX u
PO MINHOBBIX ITaHAJJIEPTEHOB, BTOPOCTEIIEHHBIE —TTOJIKAIBIIMHOBBIE TTaHAJUIepreHbl. Kpome Toro,
B IIbUIBIIE AMAPAHTOBBIX B OOJIBIINX KOJIUYECTBAX MPUCYTCTBYIOT JIUMTUIBI.
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Pucynox 8. BHyTpeHHue u BHemIHWE (HAKTOPhI BO3MCHCTBUS Ha TbUIBIYY aMapaHTOBBIX U
B3aUMOJICHCTBUE MbUIbILIBI C ABIXATEIBHBIMU MYTSIMU YEIOBEKA

MukpoOHMOM TBUTBIIBI MOXET COAEpkKaTh CIOpPHI TPUOOB (cmpaBa): MeTeoposorundeckue
BO3/ICHCTBHSI, TaKHe Kak TeMmIeparypa, BeTep M OCaAKHd BJIAKHOCTh, MOTYT BIHATH Ha
MMMYHOMOJYJIUPYIOIYI0 aKTUBHOCTb IbUIbLIBI U IMBUIBLEBYIO HAarpy3ky, HO Jpyrue OMOTHYECKUE
(criopsl rpubOB, MUKPOOBI U BUPYCHI) U aHTPOIIOTEHHbIE (3arpsA3HUTENN BO3yXa) (GaKTOPhI TAKKe
MOTYT BIHSTHh Ha QJJIEPreHHOCTh MBUTBIBL. JlpIXaTebHbIe KIETKH OpTaHu3Ma 4ejoBeKa, KOTOphIC
B3aUMOJICHCTBYIOT C IBUIBIOM aMapaHTOBBIX. KJIETOYHBIM COCTAB AMUTENMS JIBIXATEIbHBIX IyTEH
U3MEHSeTCs Ha MPOTSDKEHUH BCEro JIbIXAaTeNIbHOTO TPaKTa, MPHU 3TOM KPYIHBIE JbIXaTelbHbIe MyTH
(Tpaxesi, OpOHXM) UMEIOT OOJIblIee KOTMUYECTBO OOKAJIOBUIHBIX KJIETOK, YEM MEJKHUE JbIXaTelIbHbIE
nyTy (OPOHXHUOJIBI) WIIH abBEOJIBI (CHU3Y).

Ha npogomKuTensHOCTh Ce30Ha MBUTBIBI B BO3AYXE BIHUSIOT: 1) TAKCOHOMUYECKUN yPOBEHB
UACHTU(UKAIMK T10]] CBETOBBIM MHUKPOCKOIIOM: ONpeAesseTcs 0 BUJa, poja UM CeMENCTBa; 2)
LBETYT JM cHeuu(UYHbIE PACTEHHS B OAHO U TO € BpeMs (CHHXPOHHO) WM HENpPEpHIBHO
MIOOYEPENHO (ACHHXPOHHO) M CKOJBKO IIBETKOB OTKPBIBAETCS B JIeHb (CKOPOCTh LBETEHHS); 3)
MOTO/IHbIE yclioBHsl. Hadano m KOHEI[ Ce30Ha MBUIBIBI TPABSIHUCTBHIX PACTEHUH IEMOHCTPHPYIOT
3HAuUUTENIbHbIE KoJeOaHWs B TEYEHHWE CE30HOB MbUIbIBI U JJIMTENIbHBIE CPOKU IBETEHUsS; 4)
BEpTUKAIbHAs 30HAJIBHOCTh. B TOpHBIX YCIOBUSX HaOMIOMAIOTCS paHHE- M IMO3IHELBETYIIHE
pacrenus. Takum o0pa3om, mbUIbIIA aMapaHTOBBIX (Amaranthaceae) wuMeer cieayrolIne
XapakTepHbIE 0COOCHHOCTH, KOTOPBIE €€ OTIIMYAIOT OT MBUIBIIEI JPYTUX PACTCHHA:

1. ®opma u paszmep: cepudeckas WK UIAIICOUAHAsA (HopMa, OKpyTIas o KOHTYpy. Pazmepsl
KOJIeOJIIOTCS B 3aBUCUMOCTH OT BUAA, HO OOBIYHO OHHM HaxXoJATcs B Auana3zone oT 10 1o 50 Mxwm.

2. Aneprypsl. [lonmaneprypneie. IlantomopoBbiidi THI: MHOTO Menkux mnop (25-110),
PAcCIIONIOKEHHBIX Ha HEOOJBIINX paccTOSHUSIX (4—7 MKM). Jlmamerp mop HaXOmUTCS B IUAra3oHe
1,1-3,0 MKM.
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3. CTpykTypa SK3uHBI (BHEIIHMMA CJIOWM): COK3MHA M HAK3WHA. CAK3MHA YacTO TerwuiaTHas,
BOJIHUCTAsl C 3€PHHUCTOM IOBEPXHOCTBIO, KOTOpas SABJISETCS IIUMIHUKOBOW. HoK3MHA Takod ke
TOJILIMHBI WJIM TOHbIIIE COK3UHBI. VHTHHA (BHYTPEHHUMN CJIO) TOJICTAsl UM HEUeTKasl.

4. Tomuunaa 000m0uky: 2,7-3,4 MKM.

5. IlonneHKUTT: MOKPBITHE, 0OpAa30BaHHOE W3 IMOJMMEPOB WM BOCKOIMOIOOHBIX BEHIECTB.
OYHKIMY 3alIUThI MBUIBIBI OT BHEITHUX (DAKTOPOB U MOBBIIIEHUS €€ )KU3HECTIOCOOHOCTH.

6. TekcTypa u OpHaMEHTAIMsI: IIUITMKOBAsl, MUKPOIIUITUKOBAS U JPYTUe MUKPOCTPYKTYPHEIE
AIIEMEHTBI, KOTOPHIE MOTYT OBITh UCITOJIL30BaHBI JUISI TOUHOW UACHTH(DHUKAIIMH BH]IOB.

7. OpOukynbl: MEIKHE CIOPOIOJUICHUHOBBIE YacTUIBI JHaMeTpoM MeHee | MKM Ha
MOBEPXHOCTU 3K3UHBI, UMEIOT PA3IHUHYI0 MOP(OIOTHI0 U MX KOJIUYECTBO MOXKET BapbHpPOBATh
MEXJy BHJIaMHU, WIparoT poib B amiepreHHoctd. Hampumep, y BuIoB cemelictBa Asteraceae mx
HeT, a Poaceae ectb.

8. TpyaHOCTH HACHTH(HUKAIIMN: 0 YPOBHS CEMEHCTBA.

9. Xopo1ast a3poHaBUTranus: JErkoCTb, pa3Mep U CTPYKTypa.

10. Bricokasi nepekpecTHasl peakTUBHOCTb.

Buisoowi:

Hamm wmccnemoBanus NMpoOAEMOHCTPHUPOBAIM PEAKIUI0 COPHBIX pacTeHuil Amaranthaceae,
uBeTymux JjeroMm B I Kapakon, Ha uW3MEHEHHE KIuMMara, KOTOpas 3aKJII0YaeTcsi B CHM)KEHUU
rOJIOBOTO MHJEKCA MbUIBIIBI, YTO COOTBETCTBYET 00IeMupoBoit Tenaenuuu [11, 28, 29].

1. Ceson mbeuiblbl Amaranthaceae mmurcas ot 144 mo 162 nHel, a caMble BBICOKHE
KOHILIGHTpAaIlUM NbUIbLBl PErUCTPUPYIOTCS B IEpPBOM M BTOPOM J€Kajlax aBrycTa, Korma y
YYBCTBUTEIbHBIX OOJIbHBIX BBICOK PUCK Pa3BUTHS aJVIEPTUU Ha IMbUIbIY OHOBPEMEHHO LBETYIIUX
BUJIOB MSITJTUKOBBIX, TOJBIHA U KOHOILIH.

2. llomekanHas KpuBas KOHIEHTpauuu mbulblibl Amaranthaceae B r. Kapakonm Hocut
YHUMOJAJIbHBIN XapakTep, 4acTo NMEPEKPhIBAIOIINXCS KOJMYECTBEHHBIX XapaKTepucTuk: 6615 (2
nexana asrycra 2015 1), 1326 (1 gexama 2016 r) 444 1. 3./m° 1. 3./M° (1 gexama 2017 ). Ipu
3TOM HaOIIOJalach CUJIbHAs MEXIO/0Bas W3MEHYMBOCTb aTMOC(EpPHBIX YPOBHEH MBUIBIH,
3aBHCHMas KaK OT MbUIBLIETPOAYKIIMHA CAMUX PACTEHUH, TaK U OT METEOPOJIOTUYECKUX MTApaMETPOB,
O0COOEHHO OT TeMIIepaTypbl U OCAJIKOB, a TAKKE U3MEHEHUS TPAAULIMOHHONW CUCTEMBI 3€MJIE/IEIHSL.

3. Ilpu cambix Bbeicokux Ttemmeparypax 2015 r B 30,1°C 3HauuTenbHbIE KOHIIEHTpALUU
nelIbIBl (61% cymMmapHON IBLIBLIBI 32 CE30H) OTMEUEHb! Ipu Temreparypax jao 25°C. B 2016 r
npu temneparypax 25,2°C u 33,4°C 3adukcupoBaHbl HaMBBICIINE IMUKHU TMBUICHUS ceMeicTBa
Amaranthaceae (coorBerctBeHHO 46% 1 45% CymMMapHO#W TBLIBIBI 3a ce30H). 2017 T ObLI OYEHD
MOXOXK C MPEABIAYIIMM TOJOM HaJU4YMeM YHUMOJAJIbHOIO NHKAa MBUICHUS pPACTEHUM ATOro
cemerictBa npu temmneparypax 28,3°C u 25,2°C (cooTrBeTcTBEHHO 38% CyMMapHOM MNbUIBIBI 3a
CE30H).

4. Ha noBepXHOCTHU 3K3UHBI NIbUIbIBI 0aCCUM BEHUYHOW NPU HM3YYEHHH YIIBTPACTPYKTYPbI
ObUIM BbIsIBIEHB Menpuaiiimme (1,5-2,0 MKM) rpaHyiabl COPONOJUIEHHHA WM OpOMKYIbI (Telblia
Yo6uma), urparoiiye poib B pacpoCTpaHEHUHN aJUIEPTeHOB.

BaxHocTh npoBefieHNsT HISHTHU()UKALMY U TOJICYETa TBUIBLIBI 3aKJIF0YAETCS] B BO3MOXKHOCTH
OLIEHKM pHUCKA CEHCHOMIM3aluHu: YeM OoJbllle ayjlepreHHas Harpy3ka, TeM CHIIbHee
CEHCHOUIN3aus U TSHXKECTh CUMIITOMOB Y OOJIbHBIX MOJUTMHO30M.

Pe3ynpraTtel HAcCTOSIIETO HCCIIENOBAHMUS HE TOJNBKO HMMEIOT MPAKTHYEeCKOE 3HaueHue s
OOIIIECTBEHHOTO 3/IpABOOXPAHEHUsI B aCIEKTE PHCKA alJepruy, HO M MOTYT IOMOYb B OLIEHKE
WU3MEHEHUH OKpYXKaIoUIeil cpenbl.
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CURRENT STATE OF WILD Pistacia lentiscus IN AZERBAIJAN
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COBPEMEHHOE COCTOSIHUE I[IM/IKOPACTYHIEFI Pistacia lentiscus
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Abstract. Information is provided on Pistacia lentiscus L. belonging to natural forest
vegetation, Anacardiaceae family, Pistacia genus. Information is given on the modern status and
importance of Pistacia lentiscus L., which is one of the wild tree species in the flora of Azerbaijan.
Due to its resin content, the Pistacia lentiscus is a valuable plant that is resistant to pests and used in
various fields. The Pistacia lentiscus is a long-lived tree that coexists with other forest plants.

Annomayus. B cratee mpuBomsTcs cBeaenus o Pistacia lentiscus L., oTHOcsmeiics k
CCTECTBCHHOW JICCHOW pPacTUTENBHOCTH, ceMelcTBy Anacardiaceae, pomy Pistacia. IlpuBomstces
CBEJICHHMsI O COBPEMCHHOM COCTOSIHMM M 3HaueHuu Pistacia lentiscus L., sBisromeiicst oqHUM U3
JAMKOPACTYIIUX BUIOB JIepeBbeB BO (uiope AsepoOaiimmkana. braaronapst conepxxanuto cModbl Pistacia
lentiscus siBisieTcs LIEHHBIM PACTEHHEM, YCTOMYHUBBIM K BPSAUTEISIM M UCIIONIB3yEeMbIM B Pa3IHYHbIX
obnactsx. Pistacia lentiscus siBnsieTcst 1OMTOKHUBYIIMM J€PEBOM, KOTOPOE COCYIIECTBYET C IPYTUMHU
JIECHBIMU PACTCHUSIMH.

Keywords: Pistacia lentiscus, resin, medicinal plants, folk medicine, forest.

Knroueswie cnosa: q)HCTaHIKa MAaCTHUKOBasd, XUBHIA, JICKAPCTBCHHLIC PACTCHHUA, HapOAHAAd
MCIUIIMHA, JICC.

Discussions

Forests, which have an exceptional role in natural resources, are extremely important. Pistacia
lentiscus L. is one of the tree species of the Pistachio genus, which belongs to the natural forest
vegetation and is distributed wildly in Azerbaijan. Pistacia lentiscus L. is a wild species in
Azerbaijan, and it is one of the most valuable relic trees of the third period. The Pistacia lentiscus
L., which has passed through the difficult paths of a long period of time and has come out of severe
trials, has entered our time, and now it has settled in the soil and climate conditions that are
unfavorable for other tree species of our republic. Although these trees are rarely found in the forest
areas of our republic, its geographical area is wide. Pistacia lentiscus L. can be found isolated on
cliffs, stony dry areas, calcareous and saline soils. In the territory of our republic, the Pistacia
lentiscus L. in small areas and clumps rises vertically from 50 meters above sea level to 1200
meters and higher. It is found in the Greater Caucasus in Devechi, Gusar regions, in the Lesser
Caucasus — in Zangilan, Gubadli and Lachin regions, in Nakhchivan, in Karabakh, in the Kura
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gorge, in the Bozgir plateau, in the Ellar hollow — in the area where Eldar pine grows, in Absheron,
in Gobustan [1, 3].

This valuable tree of the Tertiary age, Pistacia lentiscus L., is also known as mastic,
turpentine and dull-leaved pistachio. It is a dioecious plant. It blooms in April and May and the fruit
ripens in August. It bears fruit every year or two. The sparser the trees are, the more fruits they
bring. According to outstanding forest scientist K. C. Asadov (1981), 5-10 kg of fruit can be
collected from a normally developed 60-80-year-old tree. A. A. Ismikhanova's research (1964) in
the Sultanbud forest in Karabakh showed that in a year of abundant harvest, one hectare of mature
Pistacia lentiscus in the forest area produces up to 84 tons of fruit [5].

Pistacia lentiscus L. is a slow-growing plant and has a long life. It lives up to 800-1000 years.
Itis a light-loving plant with a spherical umbrella and a decorative appearance.

Figure. Pistacia lentiscus L.

The Pistacia lentiscus L. is a plant that withstands high summer temperatures of 40°, winter
frosts of -30° and strong winds. It is undemanding to the soil and its moisture, and tolerates highly
calcareous and chlorinated salty soils.

Pistacia lentiscus L. is a very useful tree species. Its wood is heavy and sinks in water like that
of cranberry, it is very durable and hard. It has a pleasant aroma and a beautiful border, it takes a
good caress. In carpentry, gears wheel are made from it for valuable products and mechanisms. The
resin obtained from the wood of the Pistacia lentiscus is also of high technical quality and is used in
the aviation, electronics and chemical industries. Its resin is used in dyeing and pharmaceuticals.

The Pistacia lentiscus L. fruits contain up to 60% fat and 20-25% protein. It is used to get
technical oil, soap and candles are also made from this oil. Tannins obtained from leaves, bark and
wood are indispensable for tanning leather.

The fruit of the Pistacia lentiscus L. should be eaten. It is used roasted. It replaces hazelnuts,
walnuts and almonds in the household. It has been used in folk medicine since ancient times. In
Vejnali, Bartaz and other villages of Zangilan region, they cook soup from the fruit of the Pistacia
lentiscus L. Here this fruit is called Chattagush. The proverb "I have a jar of chattagush, it's like I
have a jug of oil" used by the people of people from ancient times confirms once again that the fruit
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of the the Pistacia lentiscus is valuable. The elderly residents of Vejnali say that until now, no one in
this village has complained of stomach and abdominal pain, and the reason is that we eat chetagush
fruit. In the Talysh region, they boil the bark of the Pistacia lentiscus and treat stomach ailments
with the liquid obtained from it, and in Arabia, they treat liver disease with the oil of the fruit [2, 4].

The Pistacia lentiscus L. is found in many parts of the world. It is more common in the eastern
Mediterranean, Asia Minor, Iran and Arabia. In Russia, the Pistacia lentiscus L. is mainly distributed
on the southern coast of Crimea, Northern Crimea, Turkey, the Caucasus, as well as Eastern and
Western Transcaucasia.

According to the research conducted and the information of the elderly residents, there is
currently a significant decrease in the study area compared to the past. Over time, a part of the
forests have been destroyed due to the adverse effects of human beings on the economy and a
number of valuable plant and animal species have been extinct. Since the modern natural conditions
of the area correspond to the biological characteristics of the Pistacia lentiscus L., it has remained a
permanent resident here. The territory of Karabakh occupied by the Armenian aggressors for nearly
thirty years has been severely degraded and the existence of the only Pistacia lentiscus L. forests
growing on the Karabakh plain is currently under threat. Back in 1930, taking into account the
importance of protecting the Sultanbud forest in Karabakh, a special decision was made to declare it
a reserve. In 1958, when the Turyanchay reserve was created, the Sultanbud forest became a branch
of this reserve. Later, for some reason, this area was used for forestry.

Recently, new forests have been planted in the territory of Karabakh. On the initiative of our
esteemed President Ilham Aliyev, the works carried out for the purpose of restoration and expansion
of greening have yielded positive results. Besides the Pistacia lentiscus L., chestnut, oak, walnut,
pistachio, sycamore, poplar, apricot, and peach trees are also planted here. The planting of Pistacia
lentiscus L. has given very good results. Therefore, it is appropriate to apply this practice when
planting forests in the Mil and Karabakh plains.

At one time, Pistacia lentiscus L. forests spread widely in the Kura zone and formed a certain
belt. Sparse park-like Pistacia lentiscus L. forests occupied the outermost strip, located deep in the
ground water. Now, there is not even an untouched area of these forests left. Now Pistacia lentiscus
L. can be found near Mughanli and Sadigli villages of Gazakh region. Unfortunately, as a result of
people's neglect, they are also slowly dying. Sometimes Pistacia lentiscus L. can be found near the
Kura River. During the research, we observed such areas in the Gapanli area of the Ganja forestry
Samukh forest, in the Barda forests, in the area near the place where the Tartar river flows into
Kura, and in the basin of the Gabirri river. In such areas, the course of the Kura river and the
groundwater level are relatively deep. Among the xerophytic shrubs in the described Pistacia
lentiscus L. forests, pomegranate, blackthorn are also found [6].

The Pistacia lentiscus L. is more common in Zangilan region on the south-eastern slope of the
Lesser Caucasus. Here, the Pistacia lentiscus L. grows in small areas as a pure tree, sometimes mixed
with juniper and oak. The Pistacia lentiscus L. is more common around the villages of Vanedli,
Iskanderbeyli, Kechindi, Bartaz and \ejnali. Pistacia lentiscus L. salt, single Pistacia lentiscus L., etc.
near the village of Vejenli is shown that Pistacia lentiscus forests once had a wider area in such
named areas. The Pistacia lentiscus L. juniper forest grows between Aghband station and
Vejenlikandi. Here some junipers reach 15-18 m. But as a result of the barbaric relations of the
Armenian invaders of, Pistacia lentiscus L. and juniper trees are about to die. Pistacia lentiscus L. is
found singly and in groups, which are dried and cut. Therefore, the preservation of this valuable
forest area cannot be postponed.
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Conclusion

As a result of our researches, giant Pistacia lentiscus L. from ancient times were discovered in
different areas of our Republic. Such Pistacia lentiscus L. are sometimes found singly, sometimes in
clumps around villages, cemeteries. Undoubtedly, these trees are the relics of the past forests that
have reached us. It is very important to ensure the preservation of such trees as monuments in the
territory of our republic, they are of great scientific importance.

Planting and seeding of Pistacia lentiscus L. in sparse areas of forest fund lands should be one
of the main issues facing us biologists to help natural regeneration in forest areas. For this purpose,
according to the decree signed by the President of our republic Mr. llham Aliyev on December 25
2023, the year of 2024 was declared the "Year of Solidarity for the Green World".
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AHHO”I’ZLZL;Z/{E. PacturensHbIi IIOKPOB UCCIICAYEMOI'0 PEruoHa ABJIACTCA OCHOBHBIM OorarcTBoM
U INPpUPOAHBIM peCypCOM JKUBOM IIPpHUPOAbI. On CIIY’KUT UCTOYHUKOM KOPMOBBIX, JICKAPCTBCHHBLIX,
JACKOPATUBHBbIX, B(I)I/IpOMaCJ'II/I‘IHLIX, TEXHHUYCCKUX, ,I[Y6I/IJ'II>HBIX, KpaCWJIbHBIX W OpP. ITOJC3HbIX
BCIICCTB, CTPOUTCIBHBIX MAaTCpHUajioB, B TOM YHCJIIC HCTOYHHUKOM ISCTCTHYCCKOI'O0 HACIAXICHUA,
HAKOHCH, OTACJIbHBIC JPCBHUC BU/IbL paCTeHI/Iﬁ (peJII/IKTI)I) SABJIAIOTCA IIAMATHUKAMUA ITPHUPO/IbI.

Abstract. The vegetation cover of the region under study is the main wealth and natural
resource of wildlife. It serves as a source of fodder, medicinal, decorative, essential oil, technical,
tanning, dyeing and other useful substances, building materials, including a source of aesthetic
pleasure, and finally, individual ancient plant species (relics) are natural monuments.

Knrouesuvle cnosa: KopMoBO€ 3HaUEHUE, )KUPOMACTHYHbBIE, (hUTOMAcca.
Keywords: forage value, fat and oil crops, phytomass.

PaboTsl MHOTHX HccenoBareneit kak B AzepOaiipkaHe, Tak M 3a €ro MpeaesiaMy MOCBSIIEHBI
XO3SCTBEHHOMY 3HAUEHUIO PA3HBIX BHUJIOB PACTEHUH W TUIIOB PACTUTEIBHOCTH. B dacTHOCTH,
paboter M. U. Kapsaruna (1933); H. JI. I'ypsuy, JI. W. Ilpuwmunko u ap. (1933); JI. U. Ipununko
(1936, 1938); B. M. Ilo6eaunoii (1936); A. A. I'poccreitma (1946); U. YO. IN'amxuesa (1949); U. A.
[TankoBout (1956); X. I. Kynueo#t (1974); I. M. ®arynnaea (1980); M. C. Cadapona, K. T.
Jlxamunosa (1968, 1981); 1. A. Jamupos, JI. U. Ilpununko u ap. (1982); A. A. Kynuesa (1983); 3.
P. Ixadaposa (1994); C. [I. UbanynnaeBa (1994); M. A. Kacymos (1998); H. 1. Anues (1998);
Akhalkatsi, Wagner (1996); Kikvidze (1996); Caradus, Forde (1996); Burki, Nentwig (1997);
Mirbabayev, Waigh (1997); Onipchenko, Komarov (1997); Otte, Franke (1998); Tucer Sh.(1987);
Pokarzhevskaya (1998); I'yp6anos (2002) u mp.

B cocraBe OTHIENbHBIX TUIIOB PACTUTEIBHOCTH PETMOHA BCTPEYAIOTCS U UMEIOT OOJbllne
3amachl JECSITKH CMOJIOHOCHBIX, KaMeIEeHOCHBIX, BUTAMHHOHOCHBIX, MEIOHOCHBIX PACTECHHUHU.
MHorue u3 HUX 3aCIyKHUBAIOT JETATHHOTO M PAa3HOCTOPOHHETO W3YYEHHUS [Isl BBISBICHUS
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MOJIE3HOCTH, PACHpPOCTPAHEHMsI, 3aracoB, BO3MOXHOCTU KYIbTUBUPOBAHUS U PallMOHAIBHOTO
HCIIOJIb30BaHUSI.

Kopmosoe 3nauenue. Pactutenbubiii mokpoB HaxubiBanckoit AP mMeeT BaxkHOE KOPMOBOE
3HaueHue. [lyCThIHHAs M TOJIYNyCThIHHAs PACTUTEIBHOCTh PETMOHA HCIOJB3YeTCS B KauecTBE
3MMHHUX [aCTOMII: TOJIbIHB, COJISTHKA, ACCSTKU BHUJIOB 3JIaKOB U OOOOBBIX, BCTPEYAIOIIMXCS 3/ECH,
MIPEKPACHO MOETAIOTCS CKOTOM; OHH K€ SIBJISIFOTCSI CTPAaXOBbIMH KOPMaMU BECHOM, OCEHbIO U 3UMOM.
XOTsl IPOJYKTUBHOCTD ITyCTBIHb U MOJIYITYCTHIHb HEBBICOKA U COCTABIISIET B OTACIbHBIC TOIBI JTUIIb
3-4 1/ra, uto coorBercTBYeT 0,5-1,5 ronoB oBell Ha 1 ra, TeM HE MEHEE KOpMa CUUTAIOTCS OYCHBb
nemieBbiMU. [IpenropHsie U ropHbIe KOPMOBBIE YTObs TAKXKE SBISIOTCS €CTECTBEHHBIM MAaCTOUIIEM:
OTHENIbHbIE  TPEACTaBUTENM  TOPHOCTEMHOM, HAaropHO-KCepoPUTHOH W  (ppuraHougHON
pPacTUTENIFHOCTH TPEKPACHO MOEJAIOTCS CKOTOM; NMPOAYKTHBHOCTh 3THUX YrOIWH HEBBICOKA, T.K.
OOJIBIIMHCTBO PAcTEHUH 3/1€Ch SBISIOTCS d(DUPOMACTMYHBIMU M B KauyeCTBE KOpMa HETPHUTOIHbI
[14-16].

BricokoropHble j1yra SIBJISIOTCS LIEHHBIMH CEHOKOCaMH (CyOallblUNCKHE JIyra) U JIETHUMHU
nacTOuImamu (aJbnuiickue JIyra). BhICOKYI0O KOPMOBYIO IIEHHOCTh TPABOCTOSIM CEHOKOCOB PETHOHA
NpUIAIOT eka cOopHas, TUMOQeeBKa, BHKa, KieBep, ImieBen U aAp.[1-4]. IlpogyktuBHOCTBH
CEHOKOCHBIX yronui B peruone cocrasisieT 30-40 1/ra cyxoil puromaccsl. PacturenbHblil TOKPOB
CyOaNbIIUACKOTO U aJBIUNCKOTO TMOSCOB HCIONB3YETCS MPEUMYIIECTBEHHO B KaueCTBE JIETHHUX
nactOum. Hawmmydmmue y4yacTku JeTHHX mHacTOMm| B OacceifHe pacIojIOKEHbI Ha TEPPUTOPUHU
HaxusiBanckoit AP (B okpectHocTsix o3ep baraOar, Kroknar, CanBaptsl u ap.), B Tanble (Ha
BBICOKOTOpHOUM  Tepputopuu Jlepukckoro, SApApIMIMHCKOTO U ACTapHHCKOTO pailoHOB) U
BBICOKOTOPHOI 10kHOM yactu Masoro Kaskaza (FOxuHo-Kapabaxckuii xpeber).

Cpenu 3makoB, O0O0OBBIX M Pa3HOTPABBS BCTPEUAIOTCS JECATKU ILIEHHBIX BHUJOB PACTCHHIA,
KOTOpBIE SIBIISIOTCSI XOPOUIMMH KOPMOBBIMH DPACTEHHSIMH, K HUM OTHOCSATCS JKUTHSIK, ICIApIIET,
OBCSIHMIIA, JIIOIIEpHA, €Xa COOpHas, KOXHus, BHKA, KJIEBEp, MATIUK U JAp. 3a TOCcIeaHee Bpems
MIPOBOJIUTCSA MX OIBITHO-MIPOM3BOACTBEHHOE M3Y4YE€HHE. 37eCh MPEeXkJe BCEro CIeayeT Has3BaTh
6opuieBuk COCHOBCKOTO. DTOT BUJ - MHOTOJIETHEE pacTeHHE, oOpasyroliee OOMIbHYIO 3EJIEeHYIO
Maccy (1o 1000 1/ra), OTIUYHO CHIIOCYETCS U XOPOIIIO MOEJAETCs CKOTOM; YKa3aHHBIA BUJ] ITUPOKO
pacrpocTpaHeH B HccieqyeMoM pervoHe. IlogoOHble pacTeHHs yacTO BCTpPEYarOTCsl B COCTaBe
(brophl pernoHa, 0COOEHHO CPeH MPEICTaBUTENEH CYyOAIBIIMHCKHIX JTYTOB H BBICOKOTpaBbs [7-11].

Tuwesoe 3nauenue. B cocraBe Qpuopbl perioHa UMEETCs MHOTO PACTEHUH, YIIOTPEOIiEMBIX B
MUY YaCTHYHO WJIM LEIUKOM. DTO JUKOPACTYIIHME TUIONOBBIE, SITOAHBIE M OBOIIHBIC PACTCHUS.
OcCo0eHHO LIEHHBIMU B 3TOM OTHOULIEHHWH CUMTAIOTCS KapKac, OOSApPBIINIHUK, OapOapuc, KU3HIBHUK,
70X, oOnenuxa, nuKas sOIOHsS, MyLIMYyJa, IIEIKOBHIA, allblya, IpaHar, Oy3uHa, MaclieH, YepHas,
psbuHa, YepHUKa, BUHOTPA AUKHH, JIYK, anTei, Jomyx. KopHu jormyxa ymoTpeOstoTcst B HILY B
CBIPOM, Bap€HOM COJICHOM BHJE, a TaKKe /ISl MPUTOTOBICHHUS C MaciOM M YKCYCOM WM B BHUJC
mope. [14-17].

KnybneoOpa3Hble KOpHEBMIA OOHrapJuH YHOTPEOJAIOTCA B MHUILY B MEYEHOM U BapeHOM
Buzie. Kopau OyTHs ynmoTpeOisioT B MUILY BUJAE canara B ceklpoM Buae. Kpome Toro, ux BapsAT u
xapsaT. KopHN WBaH-yasi MCIONB3YIOTCS B BHJIE OBOIIA. B mumry ymoTpeOnsiroTcs Takxke OOk,
CBITh, CHHETOJIOBHUK, JIOOA3HUK, SITPBHIIIHUK, YHHA, JIMIIUS, TOPUNIHUK, KO3EJell, MaBellb, pPOros,
K03JI000pOJTHUK, YepeMIlia, Crapka, MacTyllbs CyMKa, KpanuBa, ¢epyna, apeMypyc, XBOIL, XMellb,
pEeBEHb, WIMUHAT JIUKWAN, DKUHYMIUM W Jp. BUABI BBICIIMX pacTeHHid. Hekoropele pacTeHus
MCCIIEIyeMOM YacTH ATPOIIaTeHbI CaMU 110 ce0e He MMEIOT MHUIIEBOH IIEHHOCTH, HO YIOTPEOIISTIOTCS
B OTPaHUYECHHOM KOJIMYECTBE KaK MPUIIPABa, YIIyYIIaloIas BKyCOBbIE KadeCTBa OJION M KaK CajiaThl.
K TakuM pacTeHHsSIM OTHOCSTCS YKpOII, CelbJepel, XpeH, 3CTparoH, KUIIHEl, Kanepchl, KHUH3a,
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madpaH, (QeHxenab, KIOMOBHHUK, KpecC-cajar, MsATa, JOHHUK, MsTa KOIIa4dbs, Cymax, Inandew,
nyOpoBHUK, yebperlr, 3u3udopa, MapHOJIUCTHUK, aHKC, Tymudna u ap. [8, 12,15].

W3 MHOTHX BHJIOB PAaCTCHUI MPUTOTOBIISIOT Pa3HOOOpa3HbIe (PPYKTOBBIC U MPOXJIaIUTEIBHBIE
HAIUTKH, IUBO, KBAaC, BUHA, CIIUPTHI, YKCyC. [1710/1bI ¥ JINCThSI HEKOTOPBIX PACTEHUI YIOTPEOISIOTCS
KaK 3aMEHHUTENU 4Yasgs U Kode. [[ng mpuUroToBNeHHs] MPOXJIAJAUTEIBHBIX HAIHUTKOB HCIOJIB3YIOT
OapOapuc, MUKy BHUIIHIO, KHU3WJ, aiiBy, 3€MJISHHKY, SOJIOKH, STPBIIIHUK, IYIIUIY, €KEBHKY,
MajuHy, TPYyIIM, TpaHAT, ajibldy, COJOJAKY TrOJyl0 WM MH. Ap. PacreHus, ucronb3yembie it
MIPUTOTOBIICHUsI KO(PEHHBIX HAUTKOB — O3TO IIMIOBHHK, KAJIMHA, KO3JIOOOPOIHUK, OIyBaHUYUK,
psiOWHa, IIENKOBHIIA, OOSPBINITHUK, acTparay, JomyxX W ap. s mpuUroToBieHUs 4as MPUMEHSIOT
WBaH-4yali, 4yeOpell, WBY, IIUIIOBHHWK, T'PAaHAT, MEPBOIBET, AYIIUILY, KUCIWIY, WHXHp, JT0Oa3HHUK,
OOSIPBIIITHAK W MH. JIp. PacTeHusIMU, MAIONMMU alIKOTOJIbHBIC HAMUTKH U YKCYC, SIBISIOTCS BUIBI C
OorarelM COIEpKAHMEM caxapa, T.€. TUIOMOBO-STOAHBICE W KOPHEBHUIIHBIE pAacTEHUs: (EeHXElb,
OOpIIeBUK, 3yOpOBKa, COJIONKA, JIOX, SICEHEIl, KMH3a, JOMOHOC, WBaH-4ai, OyKBHUIlA, TMUH, TIBIPEH,
SICMCHHUK, TKMa, MSATa, MOYXKEBEIBHUK (BCE BHJBI), NEBSICHII, 3BepoOO, ny0, Oy3nHa depHas,
Jarm4gaTka, OepeHen, Jymmiia, gedperr, KopoBsk u ap. K pacTeHusIM, Ta0muM JTUMOHHYIO KHCIIOTY,
OTHOCSTCS IIEITKOBUIIA, TPAHAT, COJISTHKA, IPyTKa U JIp.

Hexkoropeie u3 nukopactymux pacrenuit HaxusiBanckoit AP garoT BonHe mpUrogHoe B MUILY
3€pHO, KOTOPBIC B Pa3MOJIOTOM BHJIE NMPUMEHSETCS JJIs MPUTOTOBIICHUS Kami. K HUM oTHOCSTCS
KOJICHHUI[A, Maph, IIMPHUIA, TIPOCSHHUK, YWHA, JISJBUHEI, TOPEI, SYMEHb TUKWH, TyMai, TOpox
IUKWH, BUKAa U Jp. HekoTopele W3 HUX yIMOTPeONISAIOTCS HacelleHueM n3laBHa. M3 caxapOHOCHBIX
BUJIOB YMOTPEONAIOTCS KJICH, BEpOJIIOXKbsl KOJIOUKA, COJNOJAKA Trofasi, Oepesa, LHUKOPUM, NEBSCHUI,
MOYKEBEJIbHUK, KallepChl, OJyBaHYMK U jp. [8-13].

JlexkapcTBenHOE 3HaueHuEe. Kpome KOpMOBBIX M MUIIEBBIX PACTEHUM B PETMOHE UCCIIECIOBAHUS
BCTPEUAIOTCS JICKAPCTBCHHBIC: Oy3MHAa uYepHasi, OE3BPEMCHHUK BEJIHMKOJICIIHBIN, OesuiaJoHHa
KaBKa3ckasi, Oapbapuc OOBIKHOBEHHBIH, BajiepuaHa JIEKAPCTBEHHAas, BOASHOW Mepel, IypMaH
OOBIKHOBEHHBIH, JIOHHHUK JIEKAPCTBEHHBIN, IYIINIA OOBIKHOBEHHAs, JEBSICHII BBICOKHIA, 3BepoOOi
OOBIKHOBEHHBIN U JIp. OTHU U3 HUX HCIIOJIB3YIOTCS KaK KPOBEOCTAHABIMBAIOIIUE CPEICTBA, APYTHe
— KaK PaHO3aXUBJSIONIME, TPOTHBOOKOTOBBIE, OOJEYTOJSAIONINE, CEPIAECYHO-COCYIUCTHIE,
yCIIOKauBaIOIUE, CHOTBOPHBIC, >KEITYIOYHO-KHIIIeUHble U Tak Aanee. lllupoko pacrpocTpaHeHbI
pacTeHus, cefepiKallue TNIUKO3UIbl, B PEAKUX CIydasiX alKoJIOWIbI, TEHCTBYIONIHE Crelu(UIecKu
Ha Cep/Ile M PETryIUPYIOIIUEe €ro JAesTeNbHOCTh. K HUM B pEeruoHe OTHOCSTCS HAIepCTSHKA,
JAHBINI, TOPHIIBET, OOBOWHUWK, MXCNTYIIHWK, CHPEHb, XBOWHUK, COJISHOKOJIOCHUK, JIaIT4arka,
KPECTOBHHK U MH. JIp.

W3 pacTeHuii AeicTBYIOMNUX YCIIOKAWBAIOIIE HA HEPBHYIO CHUCTEMY B PETHOHE BCTPEYAIOTCS
— BaJIEpUaHa; U3 YTHETAIOINX HEPBHYIO CUCTEMY - MaK ONUIHBIN, KOHOIUISI MHIUICKAs, MOJIOYa,
JypMaH, KPECTOBHUK, IMPEACTABJICHHBIC IECATKAMH BHUIOB C OonbliuM 3amacoMm. M3 cpencts,
BO30Y)KJIAIOIIUX HEPBHYIO CHUCTEMY, OOHApy>XEHbl MOTHIBHUK, MaK BOCTOYHBIN, pOMAaIlKa,
TBICSIYETMCTHUK, Mmandeil, TapHOIUCTHUK, €KOBHUK. B permoHe BCTpedaeTcs MHOTO PACTeHMid C
OTXAapKHUBAIOIIUM JIeHCTBUEM: aiTei, (eHxenb, aHuc, 4eOpel], MEepBOIIBET, AEBICHUI, OeIpeHell,
CUHETOoJIOBHUK. [I0TOrOHHBIM AeiicTBHEM 00Jaar0T poMallka anTedHas, Oy3uHa, ManuHa. Hemaio
BHJIOB PACTEHUU B PErMOHE WCCIIEIOBAHUS O0JIaal0T MOYETOHHBIM U CIIAOUTEITHHBIM JIEHCTBHEM.
W3 HUX MOXKHO yKa3aTh: XBOIIl ITOJIEBOH, CIIapiKa, MEPBOIIBET, MOKIKEBEIBHUK, Oepe3a, JOMmyX | Ap.
CnabutenpbHBIMA CBOMCTBAMH O00JQ/Ial0T: KIICHIEBHMHA, COJIOJKA, MHUHJalb, pPE3€Hb, KPYyIIUHA
CJTA0UTENTbHAS, MOJIOYAl, BCe BUIBI IIIMIIOBHHUKA, BEPOITFOKBS KOJIFOUKA, ITy3bIPHUK, TTOJOPOKHUK U
np. B cocraBe ¢uopsl nccnaexyeMoit yacTu ATponaTeHbl HACYUTHIBACTCS COTHH BUTAMHHOHOCHBIX
pacTeHui.
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Texnuueckoe 3Hauenue. B pailoHe HUCCIEIOBaHUS BCTpPEUAIOTCS KpacuibHbIE, AYOUIIbHBIE,
KaMeZICHOCHbIE U XUpOMacIu4Hble pacTeHUsl. OCHOBHBIMHM TyOUTENSIMU SIBISIOTCS CyMak, PEBEHb,
rpaHar, ropet, J00a3HHUK, Jarm4yarka, ojibxa, oepesa, 1y0, MarOpOTHUK, XBOWHUK, IIaBeJlb, BAHOTPA/,
TyOpOBHUK, KEPMEK, MYyIIMYJIa, THKMa, 3BEpO0Oii, 00JIenuxa 1 JeCATKU APYruxX BUAoB. OCOOEHHO
LEHHBIMU JYOUTENSIMH CUMTAIOTCS JIBa BHJIA PEBEHS, NIMPOKO MPEACTABICHHbIE B TOPHBIX YACTSIX
peruoHa, Ha UX OCHOBE B Kpae co3/laHa JAyOuJbHas MPOMBIILIEHHOCTh. Pernon AsepOaiimxaHckoin
9acTH ATpOIaTeHbl Yepe3BbIUaiiHO OOraT pacTeHUSMHU-KPACUTENSIMH, UCIIOJIb3YEMBbIMU B MTUIIIEBOM,
nap@roMepHOi, TEKCTHIBLHOW M KOBPOBOW MPOMBIIUICHHOCTH. TEXHHYECKOE 3HAYEHHE HMEIOT
KaMeJICHOCHbIE PAacTeHUsl, COJAEp Kallhe BellecTBa MOJIMCaXapuIHON MPUPOABl U HCIOIb3yeMbIe B
MUIIEBON, KPAaCUIbHOU, TEKCTUIIBHON U JIPYTHX OTpacisX MpOMbIIUIEHHOCTH. Kamenu no0biBaoT
Y3 MHOTOYHUCIIEHHBIX BHUJIOB TPAarakaHTOBBIX AacTparajoB, HWMEIOLIUX OIPOMHBIE €CTECTBEHHbIE
3amacel B HameM peruoHe. Cna®o u3ydeHa rpymma >KMPOMAaCIUYHbIX PACTCHUH, MPEICTaBIISIONINX
3HAYUTETBHBIA MHTEpEC AJs MPOMBIIUIEHHOCTH, OCOOEHHO Jako-KpacouHoil. Heckonpko mydie
U3y4eHbl 3(pUpOMacIUHbIE PACTEHHUSI, IIMPOKO paclpoCTpaHEeHHbIE B peruoHe. B Hacrosiee Bpems
M3yYEHO HECKOJNBKO JIECATKOB AS(PUPOMACITHYHBIX PACTCHUH, OTHOCAIIMXCS B OCHOBHOM K
cemeiicTBaM ry0OLBETHBIX, 30HTUUHBIX, CJI0’KHOIIBETHBIX.

Ilpupooooxpannoe 3nauenue u oxpara. PacTUTEIbHBIN IMOKPOB a3epOailPKaHCKOW YacTH
ATpomnareHsl B 1I€JIOM SIBIISIETCS HAIIUM OOraTCTBOM, MIOATOMY MBI IOJKHBI HE TOJIBKO PAllMOHAIBHO
9KCIUTYaTHpOBATh UX, HO TAKXKE COXPAHATh M BOCCTAHABIIMBATh MPEKHUN PAaCTUTENIbHBIM IOKPOB,
KOTOPBIH (hOPMHUPOBAJICS B TEUYEHHUE JIUTEIHHOTO NEepHoa €CTeCTBEHHOW SBOJIOIUH M OTOOpA.
TpaBsiHUCTBIE COOOIIECTBa pPErMOHa MMEIOT MEPBOCTEIIEHHOE BOJOOXPAHHOE U IMOYBO3AIIMTHOE
3HayeHue. Ocobo cleayeT OCTaHOBUTHCSA Ha JIECHOM pacTUTENbHOCTH. Jleca, ymyunias BOIHBIM U
KJIMMaTUYeCKUH pEeXHUM, HUIPAIOT ONPEICIIEHHYI0 pOJIb B OXpaHe 370poBbs Jironeil. Jleca
3aJIepKUBAIOT CHEXKHBIM MOKPOB, PETYJIMPYIOT BOAHBINA OalaHC TOPHBIX PEK, UTPAIOT PEUIAFOIIYIO
pOIbL B OpOIIaeMOM 3emjeleinu. JlecoMacCuBbl MPENOXPAHSIIOT TOBEPXHOCTHYIO IOYBY OT
pa3MbIBa, YIy4lIatOT BOJHOBO3IYIIHBIM peXUM U 000Tal[at0T OYBY OpraHMYeCKHUMH BEIIECTBAMU,
CTIOCOOCTBYIOT €€ TuionopoaHocTH. Ilox Bo3meiicTBHEM Jieca W3MEHSIOTCS M OKOJIOTMYECKHE
daxropsi [14, 15].

JlecHble MaccHBBI B MCCIEIYeMOW 4YacTH ATpONareHbl BCTPEUAIOTCS BE3/I€, HO OHU HMEIOT
CBOCOOpa3HBIN XapakTep MO OTIAeNbHBIM pernoHam. Hampumep, B pernone Tanbima Ha OGOJBIINX
MaccuBaxX BCTPEYAIOTCSI PEJIMKTOBbIE TOpHbIE jeca, B HaxubiBanckolt AP jecamu MOKpBITO BCEro
1000 ra, mpeacTaBiIeHHbIE B OCHOBHOM JyOOM BOCTOYHBIM, TAPKOBBIMU HACAXKJIEHUSIMU PA3JINYHOTO
KJlacca, Bo3pacTta u 6oHuTeTa. B pernona roxuseiif yactu Manoro KaBkasa BcTpeuaeTcsi peTMKTOBOE
pPEAKOJEChEe M3 MOMKEBEIbHUKA, a NMPU APAKCUHCKOM HU3MEHHOCTH — DJHJAEMHYHBIE JIECHBIE
¢dopmarnuu U3 nyda apakCHMHCKOTo. B yka3aHHBIX pernoHax ciabo BeOyTCs JI€CO- KYIbTYpHbIE
MeponpusaTus. Cieayer nepBbIM J0JITOM OXPaHATh MMEIOIIKMEcs KOPEHHbIE 1IEHO3bl B YKa3aHHBIX
peruonax. [lns oxpaHbl peAKMX M SHIEMHYHBIX II€HO30B, BUIOB M NaHAmTadoB Tpedyercs
CO3/l1aHMEe HOBBIX 3alOBEJHUKOB M 3aKa3HUKOB B HaxuniBaHnckoii AP (Ha buuenakckoM maccuse), B
Tanpime (¢ 0XBaToM JIECHON U BHICOKOTOPHBIN 30HBI), [IprapkcuHCKOM HU3MEHHOCTH (711 OXpaHbl
apakcUHCKOMyOOBOM ¢dopmammu) u Kapabaxckom xpeOTe (i1 OXpaHbBl MOXIKEBEIOBOTO
penkonecbs). B pernone uccienoBaHusi CaMbIM XapaKTEpHBIM THUIIOM sBIsieTCs (hpUTaHOUIHAS
pactuTenbHOCTh. J[ms oXpaHbl 3TUX IIEHO30B Oolsiee I1es1ecooOpa3HO CO3/aHHE 3alOBEAHHUKOB B
Taneime (3yBanne) u HaxusiBanckoit AP.
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Annomayus. JlecHolt mokpoB ['aGamuHCKOro paiioHa, BXOJSIIMN B COCTaB JIECOB FOXKHOTO
ckioHa bonbiioro KaBkasa, nmpuBiekaeT BHUMaHHe CBOUM OOraTCTBOM M pa3HOOOpa3sueM BUIOBOTO
cocraBa. Pa3HooOpa3zue THUIOB NOYB paiioHa, a Takke peibed U KIUMATUYECKUE YCIOBHS
o0ycloBMJIM OOTaTcTBO pacTUTENbHOCTH. Ha rore, HaumHas OT TOPHOIro XpedTa, OKaMMIISAIOIIEro
[IupBaHCKYyt0 paBHUHY, JO0 BoJoOpa3leibHbIX BepinH bonbmoro Kaskaza, HaOmomaercs
3aMedarebHOE YepeoBaHUE PErMOHOB M 30H, OTJIMYAIOIIMXCS CBOMM pa3HooOpasueM. B crarbe
OTpPaXEHbl pE3ylIbTaTbl HW3yYEHUs JIECHBIX MaccuBOB ['abamuHckoro paiioHa. B pesynsrare
TaKCOHOMUYECKOTO aHaJIM3a YCTAHOBJIEHO pacIpOCTpPaHEHHE B paiioHe uccienosaHuil 105 Buaos,
oTHocsimMXcst K 27 cemelictBaM U 69 pomam. Cpennm >THX BHAOB Ha TPYHIBl Pa3lelcHbI
17 xaBKka3CcKuX W OUH a3epOailPKaHCKHUI SHIEMUK, a Takke 12 BUJIOB, OTHOCSIIUXCS K KaTETOPUHU
PENKUX U «YSI3BUMBIX K HCU€3HOBEHUIO». [10 %U3HEHHBIM (popMaM 13 HUX 46 BUJIOB TPaBSIHUCTHIE,
31 — npeBecHble, 11 — monyapeBecHsle. V3 o01iero yucia BUIOB, MPOU3PACTAIONIUX B JIecax
I'abanunckoro paiiona (105), 31 Buag — nexkapcTBeHHble pacTeHus, 19 — mnwumessle, 32 —
nexoparuBHble, 10 — kpacuibHble, 13 — TeXHUYECKUE.

Abstract. The forest cover of the Gabala District, which is part of the forests of the southern
slope of the Greater Caucasus, attracts attention with its richness and diversity of species
composition. The diversity of soil types in the Gabala District, as well as the relief and climatic
conditions, determine the richness of vegetation. In the south, from the mountain range bordering
the Shirvan plain to the watershed peaks of the Greater Caucasus, there is a remarkable alternation
of regions and zones distinguished by their diversity. The article presents the results of the study of
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forests in the Gabala district. As a result of taxonomic analysis, the distribution of 105 species
belonging to 27 families and 69 genera in the study area was established. Among these species, 17
Caucasian and one Azerbaijani endemic species, as well as 12 species classified as rare and
“vulnerable to extinction” are divided into groups. According to life forms, 46 of these species are
herbaceous, 31 are woody, and 11 are semi-woody. Of the total number of species growing in the
forests of the Gabala region (105), 31 species are medicinal plants, 19 are food plants, 32 are
ornamental, 10 are dyeing plants, and 13 are industrial plants.

Knrouesvie cnosa: ¢nopa, xu3HeHHbIE (OPMBI, BBICOKAs 30HAIBHOCTh, SaU(UKATOp U
cy03au(pUKaTOp, FHAEMUKH, PEIKUE U yI3BUMbIE BUIBL.

Keywords: flora, life forms, high zonality, edificator and subedificator, endemics, rare and
vulnerable species.

Beeoenue

Knumar, reorpaduueckoe mnonoxeHue, NpeuMyIECTBEHHO TOPHBIN penbed U BepTUKATbHBIN
nosic [abanmHCKOrO paifoHa oOka3ainu Oonbllloe BIMAHHE Ha (DOPMHUPOBAHHME CIOKHBIX
KIIMMaTHYECKUX YCIOBHM, TYCTOTY PEUHOM CETH, OOTaTCTBO MOYBEHHO-PACTUTEILHOTO IMOKpoBa. B
CEBEPHOM 4YacTH, HAUMHAsi OT BBICOKOTOPHI IOKHOIO CKJOHa I[maBHoro KaBkasa, B IEHTpajbHOU
yactu a0 Amna3anb-Xadrapanckoil (Kanux-Difpuyaiickoil) AONMMHBI, a B IOXKHOW YacTH 0
[NaGanunckoro 1iato AKHHOXYPCKOro (poHTajIbHOro miaro, OT HU3KOrO IIaTo, OKaWMIIEHHOTO
[[IupBaHCKOM paBHMHOM Ha IOre HTOrO ILIATO, O BOAOpa3lenbHBIX BepmnH bonbimoro Kaekasa,
PEryISIPHOCTD ITOYBEHHO-PACTUTEIBHOTO IMOKPOBA LIAYTYJIMHCKOIO I10siCa MPUBEJIA K YEPEIOBAHUIO
IUIOIIaze U mosicHocTel [4].

Mamepuan u memoouxa

PacTuTelbHOCT, M BBICOTBHI JIECHBIX MAacCHBOB [ 'a0allMHCKOrO paiioHa OINPEACISUINCh C
nomotbto  GPS  mapku  "Garmin".O6mast wHpopmanus [4], mis omnpemeneHus pacTeHUi
UCIIONBb30Bad  «A3epOaiikaHckyro  ¢mopy», yroudnenHyro 1o C.K.Uepenanosoir [14],
BBICOKOTOPHOM pacTuTenbHOCTh [5], ku3HeHHbie ¢Gopmbl [10 ], BbicOKas 30HAIBHOCTH [6],
sHnemMudHas ¢uopa [1;2], penmukToBble BUIBI [ 7], pelKHe U 4yBCTBHUTENbHBIC BUIbI [11], mporeHT
JgecHoro mokpoBa [8], CyOMOMHHAHTOB W IOMHHHpYMOUHEe BUabl [12], OIleHKAa NPHUPOIHBIX
pecypcoB[9;13], knaccudukarnus pactenunii npuseneHa no cucreme APG III [3] (CoBpemennas
TaKCOHOMHYECKasi CHCTEMa IIBETKOBBIX PAaCTEHUH).

Pesynomamot u obcyscoenue

[IpoaHanu3upoBaHO COBPEMEHHOE COCTOSIHUE  PACTUTEIBHOCTH  JIECHBIX  MAacCHUBOB
INaGanuHCKOro paiioHa, cOONIIOAEHUE 3aKOHOMEPHOCTEHM BBICOTHOM 30HAJIBHOCTH, XapaKTEPHBIX AJIS
TOPHOH MECTHOCTH, BBICOTHBIE pPACTUTENbHBIE T105iCAa, JIECUCTOCTh JIPEBECHBIX IOPO.,
TaKCOHOMUYECKUN COCTaB, KU3HEHHAasi popMa U MPOUCXOXKJIEHUE. B 1eHTpaabHOM YacTH JIECHOTO
MaccuBa ['abamMHCKOro paiioHa pacloyIOKeHbl KYCTapHUKOBBIE M pEIKue Jiyra, a Ha Iore -
IIOJIBIHHBIE, IOJIBIHHBIE M KHCIWYHBIE IOJIYIYCTHIHHBIE PACTEHMs, a Ha CTEIHOM IIIaro - Jieca
apunnoro tumna.Ha Beicote 600 (900-1000) M paBHUHHBIHN J€CHOM MOSIC CMEHSET TyOOBbIE, 1yOOBO-
OykoBbl€ Jieca U OykoBbIe jeca. PaBHUHHBIE Jleca MOCTENEHHO CMEHSIOTCS HU3KOTOPHO-JIECHBIM
nosicoM U nponoikatores 10 BeicoThl 1000-1100 M. Hanbonee npotyKTUBHBIMU JIECAMU C BHICOKOH
nonHoTol (I-1I) cunrarorcs OykoBble Jeca. B HukHeM ropHo-necHoM nosice Ha Bbicote 1000-1100
METPOB, B CpPEHEM IrOpHO-JIECHOM Mosice Ha BbicoTe 1000-1800 M, B BEpXHEM rOPHO-JIECHOM IMOSACE
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Ha BbicoTe 1800-2000 (2300) M, cybanpnuiickoM u aybiuiickoM Jiyra Ha BeicoTe oT 1800-2000 M o
2500-3000 w™, 3arem, Ha BwIcOTe 3100-3600 M, uYepenmyrTcs IOpPyr C JIPYyroM CKaJbHBINA
CYOHMBAJIbHBIM U CHEKHO-JICTHUKOBBIN HUPEIBCKUIT mosica [5].

[Ipoananu3upoBaHO COBPEMEHHOE COCTOSIHUE PACTUTEILHOCTH JIECHOW 30HBI [ abammHCKOTO
paiioHa, coOJOIeHHE 3aKOHA BBICOKOTO PallOHUPOBAaHUS TOPHOM MECTHOCTH, BBICOTHBIE 30HBI
PacTUTEIBLHOCTH, 00JIECEHHOCTh APEBECHBIX MOpoA. PacTurenbHOCTh B JecHOM 30He ["abanuHckoro
paifoHa pacmpenensieTcsi 1Mo 3aKOHY BBICOT M mosca. KOxHas yacTh paiioHa MOKPHITA MOJBIHHBIMU
(Artemisia sp.), mombiHHO-caiaHoToBbIMU  (Salsola Sp.) moNymycTBIHHBIME — PAaCTCHUSIMH,
KkcepadUTHBIMU  peakoechsMu  Junipereta-Pistacum (MOoKEBEIOBO-KaMeIH) M OTYaCTH Iy0
rpy3uHcKuii. B mieHTpanpHOi yacTu (AjazaHb-XadTapaHcKas IOJMHA) CHOPMHUPOBAJICS JIECHOMU
nanamadt, cocrosimii U3 poaos jayba (Quercus L.), oyka (Fagus L.) u rpaba (Carpinus L.).
TopHble U paBHUHHBIC Jieca OOTaThl YHIEMUYHBIMU U PEIIMKTOBBIMU PACTCHHSIMH, (PPYKTOBBIMU U
STOMHBIMU JCPEBBAMH M KycTapHukamu. B necHoii 3omax (Fagus L., Quercus L., Carpinus L.,
Alnus Mill., Pterocarya Kunth, Populus L., Salix L., Ulmus L., Tilia L., Acer L., Pistacia L.,
Juniperus L., Castanea Mill., Juglans L., Corylus L. u ap. mmipoko pacrpocTpaHeHbl JICpPEeBbs U
KyCTapHUKH [6].

PaBHHMHHBIE JIeca MOCTEIIEHHO CMEHSIOTCSI TOPHO-JIECHBIMU Tosicamu. Quercus iberica Steven
ex M. Bieb. nomuHmpyeT Ha cTenmHas pacTUTENBHOCTh, COSIUHSIONIEMCs ¢ Ana3anb-XadrapaHckon
nonuHOM, B ['abanmmHCKUX palioHaX, MPEUMYIIECTBEHHO B CEBEpHBIX paiioHax. Ywcteiii Quercus
iberica Steven ex M. Bieb. u cmemanubie 1y00BO-OyKOBBIE Jieca B HIYKHEH TOPHOM JIECHOM 30HE,
neca Fagus L. B cpeaneii ropHoii JiecHO# 30He 1 1y0 Boctounblid (Quercus macranthera Fisch. &
C.A.Mey. ex Hohen.), knén tpayrBertep (Acer trautvetteri Medw) , oobrunbr 6epe3oseie (Betula L.)
neca [12]. Ilnomanp JieCHOro MOKpOBa B JIECHOM XO3sWcTBE oOnactu cocraBiser 45 478 ra.
[Tnomans necuoro xo3siicTa cocrapisier 23,01% (Tabmuma 1).

Tabauna 1
JIPEBECHBIE ITOPO/IbI JIECOB I'ABAJIMHCKOI'O PAIOHA U1 ITPOLIEHT JIECUCTOCTH
Homunupyrowue nopodst oepesves, ea Lpyaue nopoowr S, nokpuimas % necos
Fagus L. Quercus L. Carpinus L. 6cezo depesbes Jnecom
15558 8714 8583 32855 12623 45478 23,01

Ha Tteppuropun I'abanuHckoro paiioHa pacHpOCTPAHEHbl MPEUMYLIECTBEHHO IyOOBbIE
(Quercus L.) — 15,6 Tric. ra, 6ykoBsie (Fagus L.) — 11,6 Teic. ra, rpadossie (Carpinus L.) — 5,8
ThIC. Ta jJeca. Jleca mpyrux pomos aepebeB (Acer L., Ulmus L., Betula L., Juglans L., Castanea
Mill., Carpinus L., Tilia L., Taxus L., Diospyros lotus L.) — 19% [8].

O6mas necHas 1iomiaae paitona gocturaet okono 60 000 ra, yto coctaBnser 23% ot obuieit
IJI0MaaM paiioHa. B pesynbrare TaKCOHOMHUYECKOTO aHaliM3a B JIECHBIX MaccuBax ['abammHCKOTO
paiioHa ycTaHOBIIeHO pacrpoctpaneHue 105 BuIOB, MpuHAISKAIKX K 27 cemeiicTBam U 69 pony.
Cpenu 3THX BUJOB Ha TPYNIBl pa3zieieHbl 17 KaBKa3CKUX U OJMH a3epOalPKaHCKUI SHIEMHK, a
Taroke 12 BUIOB, OTHOCSIINXCS K KATETOPUH PEAKUX M «ySI3BUMBIX K HCYe3HOBeHHIO»[11].

[To >xu3HEHHBIM (hOpMaM U3 I3TUX BHUIIOB 46 OTHOCATCS K TPABSIHUCTHIM U 42 — K IPEBECHBIM
u nonyapeBecHbIM ¢opmam. M3 obmero konnyectBa BuAoB (105), mpouspacTaroniyx B JIECHBIX
MmaccuBax [‘abamumHckoro paiiona, 31 BuJ SBIAIOTCA JIEKAPCTBEHHBIMH pacTeHusMu, 19 —
NUIIEBBIMH, 32 — NeKoparuBHbIMH, 10 — kpacsmumu 1 13 — TtexHudeckumu pacterusmu [9, 13].

B otmene Magnoliophyta mnpeobmamaror mnpencraButenu kiaacca Magnoliopsida (25
cemeiictBa, 59 ponoB, 92 BHIIOB), IJie HAMOOJBIIEE KOJMYSCTBO POJOB M BHJIOB IPHUXOJWUTCS Ha
Rosaceae Juss. (11 ponos, 18 Buma), Asteraceae Giseke (6 pomos, 16 Bumx), Lamiaceae Martinov (5
ponos,12 Bumom), Fabaceae Juss., Juglandaceae DC. ex Perleb — 2-3 poma, 6-7 Bumos.
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Caprifoliaceae Juss., Ranunculaceae Juss., Malvaceae Juss., Anacardiaceae R. Br., Oleaceae
Hoffmanns. & Link, Salicaceae Mirb., Plantaginaceae Juss. — 2 poma, 2-3-4 BumoB. Pospr
cocrositue u3 4 BUIOB, npeactapistonmx Betulaceae Grey, Fagaceae Dumort., Sapindaceae Juss.
— Acer L. (Acer Campestre L., A. laetum C. A. Mey., A. trautveteri Medw., A. velutinum Boiss.),
Sorbus L. (Sorbus caucasiica Zins., S. caucasigena Kom., S. graeca (Spach) Hedl., S. torminalis
(L.) Crantz), Stachys L. (Stachys atherocalyx K. Kox, S. byzantina K. Koch, S. macrantha K. Koch,
S. sylvatica L.), Trifolium L. (T. campestre Schreb., T. media L., T. pretense L.., T. tumens Stev.),

(Tabmuua 2) [3].

Tabnuna 2
TAKCOHOMMNYECKUA COCTA]%, JKU3HEHHAS ®OPMA U HPOI/ICXOZKI[EHI/IE
PACTUTEJBHOCTU JIECHOU TEPPUTOPUU ' ABAJIMHCKOI'O PAMOHA

Cewmetic Poo Buo Kuznennwt Pacnpocmpanenue
meo e ghopmul
Malus Mill. Malus sylvestris Mill. JepeBO Cesepnast Amepuka, Poccun
(KamuaTka)
Mespilus L. Mespilus germanica L. JIepeBo, bBankanckwuii MOJIyOCTPOB,
kycTapHuk  KaBka3
Potentilla L. Potentilla caucasica TtpaBa EBpomna, A3us
Hoffm. N. Busc.
Rubus L. Rubus ibericus L. JIepeBO Asust, KaBkas
R. buschii (Rozanova) noiykycra  Mamas Asus u KaBkas.
Grossh. PHHK
Prunus L. Prunus spinosa L. ZIEpEeBO Mamnoit A3un u Upane
Sorbus L. Sorbus caucasiica Zins. kycrapuuk  Jlampauit Boctok Poccun
y S. caucasigena Kom. JIepeBO, EBpomna, A3us
4 KYCTapHUK
§ S. graeca (Spach) Hedl. JIepeRo, IentpansHast A3wusi, 3anaHas
§ _ kycrapauk  EBpomna
2 S. torminalis (L.) Crantz JIEpeBO 3amagnas Asus, Kapkas
e S. aucuparia L. JEPEBO Kaskas, 3amagnas Asus
S. graeca (Lodd. ex Spach)  nepeso, 3amaanas Epporma
Kotschy KYCTapHHK
Pyracantha Pyracantha coccinea HOJIYKYCT Manas Asus u Kaka3
M.Roem. M.Roem.
Rosa L. Rosa komarovii Sosn. KyCTapHHK  DHJIEMUK,A3epOaiimKana,
Kagkas.
R.canina L. Kyctapauuk  EBpomna, 3anmagnas Azus
Sanguisorba Sanguisorba officinalis TpaBa EBpomna, CeBepHast AMepuka
[Ruppius] L. Typus L.
Geum L. Geum urbanum L. TpaBa EBporma, Kaskas
Fragaria L. Fragaria vesca L. noJzyuee EBpasusi, AMepuka
pacteHue
2 Achillea L. Achillea millefolium L. TpaBa Kagkaza, Cpenneit Azun
3 Tanacetum L.  Tanacetum coccineum TpaBa KaBkas
© Grierson
S Artemisia L. Artemisia annua L. TpaBa IOxnas u HOro Bocrounas
S Espona
2 Silybum Vaill. ~ Silybum marianum (L.) TpaBa IOxnas Espoma, CeBepHas
< Ex Adans. Gaertn. Adprxka
(ool N |
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Galinsoga Galinsoga parviflora Cav.  TpaBa IOxHas Amepuka
Ruiz et Pav.
Thlaspi L. Thlaspi arvense L. TpaBa Cpenneii Azun, JlanpHem
Boctoke
Stachys L. Stachys atherocalyx K. TpaBa KaBka3 3akaBkasbe
Koch
S. byzantina K. Koch TpaBa Kprim, KaBkas
S. macrantha K. Koch TpaBa Bomnbmioit KaBkas
2 S. sylvatica L. TpaBa Kagkas, Typuwust, Upan
S Ajuga L. Ajuga reptans L. TpaBa Asus, 3akaBKasbe
g Salvia L. Salvia verticillata L. TpaBa EBpomna, Mpan, KaBkas
L S.verbascifolia M. Bieb. TpaBa Espazus, Adprka
§ Onobrychis Salvia verticillata L. TpaBa Espoma, CeBepHast AMepuKa
€ Mill.
3 Stachys L. Stachys atherocalyx K. Kox TpaBa KaBkas, 3akaBkasne
S. byzantina K.Koch & TpaBa OxHOe 3akaBka3be
Scheele
S. macrantha K. Koch TpaBa Bosnbmoi KaBkas
S. sylvatica L. TpaBa EBpomnbl, KaBkaze
Trifolium Trifolium media L. TpaBa Espomna, Kpeim, Kapka3
§' Tourn.exL. T, campestre Schreb. TpaBa EBpora, Cu6ups, Kaskas
. T. pretense L. TpaBa Sanmaauoit,Cpenneit Azuu
% T. tumens Stev. TpaBa EBpasus, Cpeaneit Azun
c;é Robinia L. Robinia pseudoacacia L. JIEPEBO Asctpanus, HoBas 3emanaus
& Onobrychis Onobrychis petraea TpaBa Espomna,Kpeim, KaBkas
Mill. (M.Bieb. ex Willd.) Fisch.
L3 Pterocarya Pterocarya pterocarpa JIEpeBO Kagxkas3, Typuus, Upan
%E Kunth (Michx.) Kunth ex Iljinsk.
cgu x P. fraxinifolia (Lam.) JIepeBO KaBkas, 3amagnas Asus
= Spach _
20 Juglans L. Juglans Regia L. JEPEBO Kagkas, Tsap-11lane, Hpane
- Carpinus L. Carpinus xschuschaensis JIepeBO Asus, Kurait
®© H.J.P.Winkl.
% C. betulus L. JIepEBO .Mauas A3us, 3akaBKasse.
S C. caucasica Grossh 1epeBo Asus, Kurait.
= Corylus L. Corylus avellana (L.) JIepeBo, EBpasus u CeBepHast AMepuka
g H.Karst. KYCTapHHK
Alnus Mill. Alnus incana (L.) Moench JIepEBO 3akaBkasbe,3anaanas CHOUps.
Quercus L. Quercus macranthera JEPEBO Wpan, Cupust, Typuus, JIuBaH,
Fisch. et C.A. Mey. Kaska3
g Q. iberica Steven ex M. JIEPEBO
£ Bieb.
a Q. petraea subsp. JIepeBO Agcrtpusi, Upan
@ polycarpa
§ Q. robur subsp. pedunculifl  npeso 3akaBkasbe, [lepennss Azus
E Q. castaneifolia C.A.Mey.  nepeBo Cesepnriii KaBkas
Fagus L. Fagus orientalis Lipsky JIepeBO Kagka3z, Kppim
Castanea Mill. Castanea sativa Mill. JIepeBO Kagkas, 3akaBkasbe, YKpanHa
% Acer L. Acer campestre L. JIEPEBO EBpomna, Kaska3
é’ g A. laetum C.A. Mey. JepeBo Kagkas
=3 > A. trautveteri Medw. JEPEBO Manas A3zus.
3 A. velutinum Boiss. JIEPEBO I'pysuto, AzepbaiimkaH.

(8)
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o Lonicera L. Lonicera caprifolium L. moim3yunii  I'mmaman, BoctouHast A3ust.
§ . KYCT
E § L. caucasica Pall. kycrapuuk  KaBkas
=i L. iberica M. Bieb. KycTapHuk  KaBkas
S Valeriana L. Valeriana officinalis L. TpaBa Asns, CeBepHas AMepHKa.
§ ” Veronica L. Veronica caucasica TpaBa Bomnpoit KaBkas DHaeMHK)
‘593 M.Bieb.
£ V. crista-galli Steven TpaBa Espoma, Asus
c S - -
z° Stellaria L. Stellaria holostea L. TpaBa Asnsa, Kaskas
Asparagus L. Asparagus verticillatus L. KyCTapHUK  AMepHKa, ABCTpaJus
“ A. officinalis L. nonykycra  Manas Asus, Upan, KaBkas
a PHHUK
P Danae Medik. Danae racemosa (L.) nojiykycra  bonbmoit KaBka3
§ Moench PHUK (penuKTOBBIN BUJ)
% Ornithogalum  Ornithogalum ponticum TpaBa Bonpmoit Kakasz(penkuii Bun)
5 L. Zahar
2‘ Polygonatum  Polygonatum orientale TpaBa Hansumii Boctok u Kaskas
Mill. Tourn. ex Mill.
P. glaberrimum K. Koch TpaBa Hansanii Boctok, KaBkas
Cephalanthera Cephalanthera longifolia TpaBa Asust, Adpuka
Rich (L.) Fritsch
C. rubra (L.) Rich. TpaBa Cesepnas Esporma
3 Epipactis L. Epipactis palustris (L.) TpaBa Manas Asus, ['umanan
=) Crantz
@ Platanthera Platanthera chlorantha TpaBa Bosnbmoi KaBkas
S Rich. (Custer) Rchb.
E Dactylorhiza Dactylorhiza romana TpaBa LentpanbHas A3us
g subsp. Georgica
O Anacamptis Anacamptis pyramidalis TpaBa 3ananuas EBpona, Upan
Rich. (L.) Rich.
Epipactis Zinn  Epipactis palustris (L.) TpaBa EBpomna, CkananHaBus
Crantz
§ o Salix L. Salix acutifolia Willd. JIepEBO 3akaBkasne, Cpensis A3us
8= S. alba L. IepeBoO KaBka3, HaxusiBan
Fo Populus L. Populus alba L. JEPEBO Bonbioit n Maserit KaBkas
3 $g  Hederal. Hedera nomyune  CeBepHoe MoJylapue,
<83 caucasigena Pojark. KYCTAapHUK  ABCTpaius.
§_§ g 8 Juniperus L. Juniperus communis var. nomsyunit  Mauast A3ust
O0g8%°5 saxatilis Pall. KyCT
% % & TaxusL. Taxus baccata L. JIEPEBO, Llentpanbuas, Oxunas Espona
o0 KyCTapHUK
§ § %é Myricaria Myricaria germanica (L.) KycrapHuk  Asus, EBpora
22 © 2 Desv. Desv.
§ Clematis Dill. Clematis vitalba L. nmmanosuaH  Eepoma, Kaskas
Ljf‘ % ex L. BIN
= KyCTapHHK
% o Thalictrum Thalictrum minus L. TpaBa EBpona,Cubups, Anrait
o Tourn. ex L.
IS 84 Tilia L. Tilia caucasica Rupr. JIEpeBO Espomna, Kaekas
g 83 Malval. Malva sylvestris L. TpaBa Kagka3z, Cpenusist Azust
g % g - Cornus L. Cornus mas L. nepeso win  AsepOaiimkan, ['py3us
ogm~- KYCT
Z 258 RhuslL. Rhus coriaria L. Kycrapuuk, 3amagHoi u Cpenneii Asuu

(8)
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JIepeBO
Pistacia L. Pistacia lentiscus L. KycTapHUK, EBpasus.
JIEPEBO
§ é - Fraxinus L. Fraxinus excelsior L. JIEPEBO EBpoma, 3akaBkasbe
& ®E - Ligustrum L. Ligustrum vulgare L. KycTapHuK, 3amaanas, [lenTpanbHas
o £° JIEPEBO EBpona
gag Ulmus L. Ulmus elliptica K.Koch JepeBO Kagkasz,Espomna, Poccust
583 U. glabra Huds. ZIEPEBO Kagkaz,Manyro Asuto.
% § @ £ Celtis L. Celtis caucasica Willd. nepeso min  Kaskas, Cpennss Asus
o8 =2 KYCTApHHK
£284 Dictamnus L.  Dictamnus albus L. TpaBa EBpomna, Asus, Poccus,
x &3 Kaskas
§ ) Symphytum L. Symphytum caucasicum TpaBa Kaskas, Esporma
f=§2 M.Bieb.
2 Echium L. Echium vulgare L. TpaBa Bonbmoit KaBkas
nog © E. candicans L TpaBa Asusg, Kaskas
§ = Sambucus L. Sambucus ebulus L. TpaBa Kagkas, Cpennsis Aszust
D n
_>é & > S. nigra L. TpaBa B CeBeprom nonymapuw,
< W Kagkas

IMoponmsl, cocTosimpie W3 Tpex win aAByx BumoB: Lonicera L. (Lonicera caprifolium L., L.
caucasica Pall., L. iberica M. Bieb.), Quercus L. (Quercus macranthera Fisch. et C.A. Mey., Q.
petraea subsp. polycarpa (Schur) Raus, Q. robur subsp. pedunculiflora (K. Koch) Menitsky),
Salvia L. (Salvia verbascifolia M. Bieb., S. verticillata L.) [14].

ITate cemeiictB: Cupressaceae J.E.Gray, Tamaricaceae Link, Taxaceae Gray, Araliaceae
Juss., Cornaceae Bercht. mpeacrasnensr 1 pogoM u 1 BHIOM.

Benymme cemeiictBa kimacca Liliopsida-Asparagaceae Juss. mpencTtaBieHbl 5 pomamMu U 7
Bugamu, a Orchidaceae Juss. — 6 pogamu u 7 BUaaMH.

OcHoBHbIE JNecooOpasyromue moponabl (21,7% ot oOmiero konmdectBa, 42 Buaa), cpeau
KOTOPBIX HauOOJIbIlIee PaCcpPOCTpaHeHUE UMEIOT JepeBbs (22 Bun, 8,9%) Fagus orientalis Lipsky,
Castanea sativa Mill., Alnus incana (L.) Moench, Robinia pseudoacacia L., Pterocarya fraxinifolia
(Poir.) Spach, Carpinus betulus L., Carpinus caucasica Grossh., Carpinus*schuschaensis
H.J.P.Winkl, Quercus iberica Steven ex M. Bieb., Quercus petraea subsp, Quercus macranthera
Fisch. et C.A. Mey., Quercus castaneifolia C.A.Mey., Quercus robur subsp. pedunculiflora
(K.Koch) Menitsky u Taxus baccata L., Ulmus elliptica K.Koch, Ulmus glabra Huds., Populus
alba L. npexacraBnensl B kKadecTBe cyoomuHaHToB Fraxinus excelsior L, Acer campestre L., Acer
trautveteri Medw., Acer velutinum Boiss., Acer laetum C.A. Mey [12].

Kycrossie (Cornus mas L., Lonicera caucasica Pall., Ligustrum vulgare L., Rosa canina L. u
ap.), kycroBo-nuanoBbie (Hedera caucasigena Pojark., Lonicera caprifolium L., Smilax excelsa L.,
Clematis Vitalba L.), monykycrapauku (Hypericum androsaemum L., Solanum persicum Willd. Ex
Roem). Et Schult., Pyracantha coccinea M. Roem.) u nHmwkuue kyctoi(Viscum album L.)
coctaBimsitoT  8,5% oT o0mero uyucna BUAOB. JIpeBecHble U TMOIYIPEBECHBIE IOPOJBI
(KycTapHUKH/MalCHbKHE IePeBbs — 4 U MeKue JepeBbs/kycrapuuku — 6) — 10 (3,8%).

Beunosenensie nepeBbs u kKycrapuuku (Taxus baccata L., Pyracantha coccinea M.Roem.,
Danae Racemosa (L.) Moench, Juniperus communis var. saxatilis Pall.) HacuuTbiBatoT Bcero 4 Buaa
(1,7%) [10].

N3 17 BugoB, nmpouspacTaromux B Jiecax ['abammHCKOro paiioHa, 9 SIBISIOTCA SHIAEMUKAMH
Kagkaza (Atropa caucasica Kreyer, Carpinus schuschaensis H.J.P.Winkl., Dictamnus caucasicus
Fisch. ex Grossh., Potentilla caucasica Hoffm. N. Busc., Rubus buschii (Rozanova) Grossh.,

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 76



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne9 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/106

Sorbus caucasigena Kom., Symphytum caucasicum M. Biebine., Tanacetum coccineum Grierson,
Tilia caucasica Rupr.), 1 Bug — suaemuk AsepbOaiimkana (Rosa komarovii Sosn.), 7 — penkuii u
«ysI3BUMBIH 17151 icue3HoBeHus» (Pterocarya fraxinifolia (Lam.) Spach, Sorbus aucuparia L., Taxus
baccata L., Cornus mas L., Pyracantha coccinea M.Roem., Danae Racemosa (L.) Moench,
Tanacetum coccineum Grierson) [1, 2].

B xone ananmsa ycraHoBI€HO, 4TO U3 o0miero yucia BuaoB (105), mpouspacraromux B jgecax
l'aGamuuackoro paiioHa, 31 BuA SBISIOTCSA JIGKAPCTBCHHBIMU, M3 HUX — 19 BHIIOB SIBISIOTCS
numesbivu  (Pimpinella peregrina, Asparagus officinalis, Silybum marianum, Stellaria media,
Fragaria vesca, Rumex acetosa, Cornus mas L., Corylus avellana, Mespilus germanica Desv.,
Prunus spinosa, Rubus ibericus, Malus vulgaris u ap.), 15 — menonocusivu (Stellaria holostea L.,
Ulmus glabra Huds., Ligustrum vulgare L., Robinia pseudacacia L., Sambucus ebulus L., Lonicera
iberica M. Bieb. u ap.), 13 — Texuuueckux (Acer trautveteri Medw., Alnus incana (L.) Moench,
Pterocarya fraxinifolia (Lam.) Spach, Fraxinus excelsior L., Quercus macranthera Fisch. &
C.A.Mey. ex Hohen, Celtis caucasica Willd., Ulmus elliptica K.Koch u ap.), 10 — xkparmicaue
(Sambucus nigra L., Sorbus graeca (Lodd. ex Spach) Kotschy, Juniperus communis var. saxatilis u

ap.) [10].
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ANALYSIS OF THE CAUSES OF LANDSLIDE WAVE MOVEMENT PROCESS (Using the
Example of Nookat District of Osh Region)
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Aunomayus. AHanW3 TPUYMH U TOCIEJACTBUI BOJH OIOJ3HS BaXKeH I pa3padOTKU
3¢ $EKTUBHBIX MEp IO MX MPEIOTBPAIICHHUIO M YIIPABJICHUIO B IENIAX 0OeCrieueHus: 0e30MacHOCTH
HaceJeHUsT U COXPAHEHMs OKpyXKawlled cpeabl. BeineneHbl [B€ OCHOBHBIE IMPUYUHBI
BO3HMKHOBEHHUS OIIOJI3HEH: €CTECTBEHHbIE M AaHTPONOreHHble. B 1enom, u3ydeHue mpoLeccoB
OTIOJI3HEH WMEEeT MMUPOKUN MPAKTUYSCKUNW MHTEPEC, BKIIFOUYAsl aCIeKThl 0€30MacHOCTH, SKOJIOTHH,
CTPOUTENLCTBA M QJaNTalli K M3MEHSIONIMMCS KIUMAaTHYECKUM YyCIOBUAM. B  crarbe
paccMaTpHuBalOTCS OCHOBHBIE NMPUYMHBI BO3HUKHOBEHHUS OIMOJI3HEBBIX MPOLIECCOB JIBUKEHUE BOJIH
onon3Hs Hookarckoro paiioHa 1 aHaIM3 NPUYUH BOSHUKHOBEHHUSI OIOJI3HEH.

Abstract. Analyzing the causes and consequences of landslides is important for developing
effective measures to prevent and manage them, aiming to ensure the safety of the population and
the preservation of the environment. Two main causes of landslides are identified: natural and
anthropogenic. In general, the study of landslide processes has broad practical interest, including
aspects of safety, ecology, construction, and adaptation to changing climatic conditions. The article
discusses the main causes of landslide processes Nookat region and analyzes the reasons for
landslides.

Knrouesvle cnosa: omoi3zeHb, CKJIOH, TONOIIBA, TPYHT, aHAIHW3, J3pO3Wsl, aOpa3us, aHAIU3
MIPUYMH, OCHOBHBIE (DAKTOPHI, SK30JMHAMHYECKHUE MPOLIECCHI.

Keywords: landslide, slope, base, soil, analysis, erosion, abrasion, cause analysis, main
factors, exodynamic processes.

B pabore «Cucrema wmoHuTOpuHTa omnon3Helt B KeIpreisctane» W310KEeHAa MPUYHUHA
TEXHOTEHHBIX JeHCTBHI (opMUpOBaHHME OMOJ3HM C TpupoxHbiMu (akropamu [1]. K gucmy
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TEXHOTCHHBIX (QHTPOIMOTEHHBIX) OTHOCSAT OMNOJ3HM, BO3HUKAIOIIME B pe3yjibraTe BO3/AEHCTBHE
YesloBeKa Ha T€0JIOTUYECKYIO Cpelly. TeXHOTEeHHBIE OIMOJI3HM — 3TO TaKue OMOJ3HU, KOTOphIE HE
MOT'YT BO3HHUKHYTh 0€3 TEXHOI'€HHOI'O BO3JEHCTBUS Ha MAacCUB TOpPHBIX Iopod. ONoI3HEBBIM
npoiieccaM u sifieHusM Koipreizcrana nocssiieHa crarbst b. 3. AxkukeeBa u Y. M. IllambipkanoBa
U MOIPpOOHO M3JI0KEHBI BCE OMOJI3HEBbIE OMacHOCTU KbIprbI3cTaHa U COXpaHEHUs OT STUX SIBICHUN
[2]. B crarbe «YcnoBus U MpUYMHBI 0Opa30BaHUs OMOJI3HEH» pacCMaTpUBACTCs aHAU3 YCIOBUH U
OpUYMHBI 00pa3oBaHMs OION3HEH. B HeMm omuchiBaeTcs pasHble NPUYMHBI BO3HUKHOBEHHE
onomuerd [3]. B paborax «Onoi3HeBbIe ONACHBIE NPOLECCH Ha TeppuTopun PecmyOinku
Kbipreizctan 1 ocHOBHBIE (haKTOPBI, BIAMSIONINE HA aKTUBU3ALIMIO OMOI3HEH» U «CuctemMarusanus
omomHe mo Oacceiitnam pek FOxHoro Keipreiscrana» paccMmarpuBaeTcs  3aBUCHMOCTH
(dbopMHpOBaHUE U PA3BUTHS OIOJI3HEBBIX MPOIECCOB OT KIMMATUUYECKUX U METEOPOJIOTHYECKHX
(axTopoB, 4To MMeeT Oosblnoe 3HaueHue [4, 5]. Ananu3 3TuX (HaKTOPOB U MX B3AHMMOICHUCTBHS B
KOHKPETHOM pervoHe Ha tore KbIprei3ctaHa mNO3BOJSIET MpPEICKa3biBaTh M OLICHWBATh PHUCKHU
onomns3Hel. KiroueBbIM BOIIPOCOM B MCCIIEOBAHUM OMOJ3HEH SIBISICTCS BBISIBJICHHE MEXaHHM3Ma MX
o0pa3oBaHMs W AaHAJIN3 NPUYMHBI BO3HUKHOBEHHE ONON3HA. OIHAKO MHOTHE HCCIEAOBATEIH
BKJIQ/IBIBAIOT Pa3HBI CMBICT B TOHSATHE MEXaHH3Ma OMOJI3HEBOTO mporecca. OObICHEHHEM ITOMY
MOXKET OBITh CIIO)KHOCTH OIIOJI3HEBOTO Tpolecca M OOoNblIoe pazHoOOpasue HWHKEHEPHO-
re0JIOrMYECKUX YCIOBHUH, B KOTOPBIX HAOIONAOTCS TPOSBIICHHS OMo3He [1].

Onoma3Hu SBISIIOTCSI OJHUM W3 MHOTUX CTUXMHUHBIX O€ICTBHM, KOTOpPBIE BBI3BIBAIOT MACCOBBIE
paspymienusi U THOENns JoJed BO BCeM MHpe. DTO OOYCIOBICHO THIIOM IIOYBBI, YKJIOHOM,
pacrloiIoKeHUEeM HACeICHHbIX MYHKTOB W HAJIUYUEM 3eMJICTPSACEHUN W/WIM CHIBHBIX Oypb.
CyliecTByeT MHOXECTBO MPUYMH U CIEICTBHI, KOTOPHIE MPUBOIAT K Pa3IMYHBIM OIMOJI3HEBBIM
nporeccaM. OIMOI3HU YacTO BOSHHUKAIOT B PE3Y/IbTATE COUCTAHUS PA3THUHBIX (PAKTOPOB, TAKUX KaK
WHTCHCUBHBIC JIOKIW WIM TasHHE CHEra, HECTa0MIBbHOCTh CKJIOHOB W3-32 T€0JIOTHYECKOU
CTPYKTYpPBI, HAJTHUWE MOPUCTHIX WM MOABEPKEHHBIX Pa3pyIICHUIO MOPOJ, a TaKXKe YeloBedecKas
nesTenbHOCTh. [IpoGnema omon3Heill B ropucthix paiioHax Keipreiscrana cepbe3na u TpeOyer
KOMIUIEKCHOTO TIOXOJa K PEIICHHI0. JTO MOXET BKIOYaTh B C€OS CTPOMTENHCTBO 3AIIUTHBIX
COOPY)KEHUH, YKpEIJIEHUE CKIOHOB, a TakKe 00pa3oBaHHE HACEJIEHUS O METOAAX MPEIOTBPALICHHS
ornon3Hel u OezomacHocTH. OHUM U3 KIIIOUEBBIX BOIPOCOB B MCCIIEIOBAHUU OIOJI3HEH SIBIISETCS
BBISIBJICHHE MeXaHU3Ma UX o0pa3oBaHus U pa3BuTusa. OIHAKO MHOTHE HCCIIENOBATEIH BKIIAIBIBAIOT
pa3HbIl CMBICT B MOHSATHE MEXAaHHW3Ma OIOJI3HEBOTO Ipoliecca. BeposTHO, 00BsSICHEHHMEM 3TOMY
MOET OBITh CIIO)KHOCTh OIIOJI3HEBOTO Ipolecca M OonbllIoe pazHOOOpa3sHue HHKEHEPHO-
TeOJIOTHYECKUX YCJIOBHM, B KOTOPHIX HAOMIONAIOTCS MPOSBICHHS OMON3HEW. Briiensior ase
OCHOBHBIE O0II[ME TPUYMHBI BOSHUKHOBEHHSI OTIOJI3HEN: €CTECTBEHHBIE U aHTPOIIOT€HHbIE.

Ecmecmeennvie npuyunel 0noa3Hel MOTyT BKIIIOYATh B c€0sl pa3ianyuHble (PaKTOPbI, TAKUE KaK:

Jloxnu W TasHUE CHEra: IOBBIIICHHbIE OCAJKHM MOTYT HACBHINATh IOYBY BJAroil, 4ro
YMEHBIIAET €€ YCTOMYUBOCTb ¥ YBEJIMYHUBAET BEPOSTHOCTH OMOJI3HEN.

3eMIIETPSICEHMS: JIBWJKEHUE 3€MHOM KOpBI MOJA BO3IACHCTBHEM 3E€MIIETPSICEHUM MOXKET
BBI3bIBaTh OOPYIICHUS U OMOJI3HU U3-3a CABUTOB U Pa3phIBOB B MOYBE.

Knumarnueckue m3MeHEHUs: U3MEHEHUs B KJIMMare, BKJIIOYasl ydalleHHE SKCTPeMasbHBIX
MTOTO/THBIX SIBJICHUH, TAKUX KaK CUJIbHBIC JINBHYU WX IITOPMBI, MOTYT YBEJIMYUBATH PUCK OTMOJI3HEM.

Opo3us: MOCTOSHHAS 3pO3MsI MOYBBI MOXET NMPHUBECTH K YXYIIICHUIO €€ CTaOMIBHOCTH U
CHOCOOCTBOBATH 00PA30BaHUIO OTIOI3HEH.

Otu ¢akTopel W HX BIMSHHE MOTYT DPa3MyaThCsi B 3aBUCUMOCTH OT Teorpaduyeckoro
TTOJIOKEHMSI, KITMMaTa U T€OJIOTUYECKUX 0COOCHHOCTEH KOHKPETHOTO PETHOHA.

Aumponocennvie npuyunbl ONIOI3HEN.
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W3menenne nanmmadTa: HENPaBWIBHOE HCIOJIb30BaHHE 3E€MENbHBIX YYacTKOB, BKJIIOYas
BBIpYOKY JIECOB, H3MEHEHHE €CTECTBEHHBIX CTOKOB BOJbl, W pa3pylleHHEe MPUPOTHOU
PacCTUTEIBPHOCTH MOXKET IMPHUBECTH K CHUKEHMIO YCTOMYMBOCTU IOYBBI M IOBBILIEHUIO pPHUCKA
OIIOJI3HEH.

CTpOUTENBLCTBO U ACATENBHOCTD UeJIOBEKA: HEKOHTPOIMPYEMOE CTPOUTEILCTBO, OCOOEHHO Ha
CKJIOHaxX ¥ HaKJIOHHBIX Y4acCTKaX, a TAK)KE U3MECHEHHUS B I'€0JIOTHYECKON CTPYKTYpE, KOTOPBIE MOT'YT
OBITH BBI3BAaHBI TOOBIUEH MOJIE3HBIX MCKOMAEMBIX, TAKXKE MOTYT CIIOCOOCTBOBAaTh BOSHUKHOBEHHIO
OToJ3HeH. V3BiIeueHre MpUpPOIHBIX PECYpCOB: DKCILTyaTalys JIECOB, J0ObYa MUHEPATIOB U APYTUE
BBl JEATEIBHOCTH IO H3BJICYCHHIO IPHUPOIJHBIX PECYPCOB MOTYT HApyllarb €CTECTBEHHBIC
OayaHChl U YBEIMYUBATh PUCK OIIOJI3HEH.

WudpacTpykTypa: CTPOMTENBCTBO  JIOPOL,  KEJNE3HBIX JOPOI, M JAPYrHMX  BHJOB
UHOPPACTPYKTYphl TaK)KE€ MOXKET CKa3bIBaThCsl HAa CTA0MJIBHOCTH TpyHTa, OCOOCHHO WpHU
HEIPABWJIBHOM IIJIJAHUPOBAHUM U CTPOUTEIILCTBE.

IIponiecc aBUKEHUS OION3HA (CABUIOBOTO OOPYLIEHHS) — 3TO F€OJIOIMYECKOe SBIECHUE, IPU
KOTOPOM CJION IpyHTa WK MOPOAbI HAUMHAET NIEPEMELIaTbCs BHU3 MO/ BO3/IEHCTBUEM IPABUTALIUU.
OTO SBJIEHHE MOXET MMETh pa3JIMYHbIE NPUUMHBI M OKa3blBAET CYILIECTBEHHOE BO3ZEHCTBHE Ha
OKpyKarolyto cpeny. [IpuunHbl BO3HMKHOBEHMS OIOJI3HEW: HACBIICHHUE BIIArOil; I€0JIOrMYecKas
CTPYKTYpa; CeiCMUUYECKasi aKTUBHOCTD; YEJIOBEUECKasl JEATEIBHOCTD.

N3ydeHne onon3Hel MoMoraer MpeackasblBaTh W MPEAOTBPALATh MX BO3HUKHOBEHHE, YTO
CYLIECTBEHHO JUIsl O€3011aCHOCTH JIIOACH, MPOXKUBAIOLUIMX B PUCKOBaHHbIX paioHax. [loHnmmanue
MEXaHU3MOB OIOJI3HEH BAXKHO JJIsi pa3pabOTKM CTPATEervil 10 YMEHBLICHHUIO MX BO3AEHCTBHS Ha
OKpYXaIoIylo cpeay. 3HaHHe (aKTOPOB, BIUAIONIMX Ha OIOJ3HHU, HOJE3HO NpH IIAHUPOBAHUU
CTPOMTENBCTBA, YTOOBI W30EeKaTb pPHCKOB. V3MeHeHMS B KIUMare MOTYT TIOBIHMATH Ha
MHTEHCUBHOCTb OIOJ3HEH, U UX M3YYEHHME AKTYaJbHO JUIsl MIOHUMAaHMS IOCJIEICTBUN U3MEHEHUS
KJIMMara.

OnHOM M3 OCHOBHBIX HPOOJIEM IMPOrHO3a IMPOSBIECHUS ONOJI3HEBBIX INPOLECCOB SIBISAETCS
OLIEHKA BEPOATHOCTH BO3HUKHOBEHUS M pa3BUTHsI onoj3Hel. Onon3HeBble yuacTKu B Kbiprbizctane
B OCHOBHOM pACIOJIOKEHBI BJIOJb PYCEI PEK M YacTO HMMEKT JMHEHHOE paciupOCTPAaHEHHE.
Pa3BuTHie COBpEMEHHBIX OINOJI3HEW MPOMCXOANUT KaK Ha TeJle JPEBHUX OIOJI3HEH, TaK U Ha CKIIOHAX,
elle He 3aTPOHYTHIX OMOJI3HEBBIMH IMPOLECCAMM, IPUYEM HOBBIE OMOJI3HH 00pa3yloTcs yalle, 4eM
aKTUBU3MpYIOTCA crapble. OOmias miomanb 3eMeib, MOPAKEHHBIX OIOJ3HEBBIMHU IPOLIECCAMU,
cocTaBysieT okono 7,5% Ttepputopun Hamed pecnyOnukd. HamOosbliiee KOJWYECTBO OIOI3HEH
pacnonoxeno B Ouickoit, [xxanan-Abanckoi o0macTsx.

B Omickoii o6rmactu Hanbosee OMOJI3HEONacHbIEe PaOHBI COCPEOTOYCHBI B OacceifHax pek
Sccol (mputoku 3eprep, Huuke, Kannasa, Kapa-Taprik), Kapa-Kymxka, Tap (byiira, Tox6aii Tanaa,
Jlaiicy, Kapa-I'y3, XKanmakranr), I'yneua, Ak-byypa u Keiprei-Ara, [llankon, Kenem B Hookarckoit
BNauHE [6].

Haunbonee yacTo BO3MOXHBI MPOSIBIICHUS ONOJI3HEBBIX MPOLIECCOB:

- B Y3IreHCKOM paiilOHE Ha TOPHBIX CKJIOHAX Mexaypeubs Jxputanasl — 3eprep — Jlonys Too —
Sccrl, o 1eBOOEPEkKBI0 TOIUHBI peKH Scchl Mex Ty 60okoBhIMU fonuHamu Kenparok — Kannasa, B
nonuHe Kanpasa, mo neBoOepexbro nonuHbl peku Kapa-Zlapeis, B monune pexku Kaparys, Ha
mexaypeube Kaparys — Xannak-Tam — Kapa-Tapsik — Kaiimancaii — Kypia6;

- B Kapa-KymxuHckom paiioHe Ha ropHbIX ckiIoHax Mexaypeubs Kapa-I'y3z — Ke3but — Cyy —
byiira, B nonunax Kei3pui-Cyy u Byiira, Ha mexnaypeube Tap — Kapa-Kymka, Ha npaBoOepexHbIX
CKJIOHaX JnonuHbl peku Tap mexay cemamu Tepek-Cyy u Toxbait-Tanaa, B BepXHEH 4acTh JTOIHHBI
Kok-)Kanrak;
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- B AUaiickoM paiioHe B IOJIMHAX TpaBoOepexbs peku ['ympua, J[xomomy — bymambik —
CoroHy 1 Ha CKJIOHaX MEXIy 3TUMHM JI0JIMHAMM, B JI0JIMHAX JIeBoOepexbs peku ['ynsua, Mypnar,
Keuyy-Cyy (mexny cenamu Kapa-Illopo u Keeui-Oii), Ke3eui-Oil, Ha ckiloHax JieBoro Oopta
nonmuabl Kypmab mexay cenamu Kopron u Ke3eui-Kens, Ha ckiioHax nepeBaia UblibIPUbBIK;

- B HookarckoM palioHe Ha rOpHBIX CKJIOHAaX Mexaypeubs Keipreiz-Ata — JIxap-Kopron [7].

B kauecTBe HEKOTOpPBIX IPUMEPOB OIOJI3HEBBIX IPOLIECCOB PACCMOTPUM OINOJI3HU Ha
tepputopun Hookarckoro paitona Omickoit o6mactu. Hookarckast Bnaauna u 6acceitn p. Ak-byypa
pacrioyioxxeHa Ha ceBepHbIX ckioHax Kuum — Amaiickoro xpe0Orta. Bece pexn Oepymue Hadano co
CKJIOHOB Autaiickoro xpe0Ta npope3atoT B OCHOBHOM IaJIC030MCKUE CKaJIbHbIE MOPO/ibl. TOIBKO Ha
BbIxoJe WX B Hookarckyro BmaguHy u nepen IlamaHckuMm BOROXpaHWIMIIEM CKJIOHBI CIIOXKCHBI
ME30KalHO30MCKUMH OTIOKeHUAMHU. B Hookarckoil BlaguHe ONOJI3HU Pa3BUTHI Ha CKIOHAX PEK
Komruan, Hlankon, Keipre3-Ara u o Oe3bIMSHHBIM HpUTOKaM. B nonmuHe Onike K yCcTheBOU €€
4acTH ¢ 000MX CKJIOHOB ITPOU30ILIEN OIOJ3€Hb — 00Ball, pycilo peku. B pesynbprare oOpa3oBanock
3alpyJHOE 03€pO, KOTOPOE CO BPEMEHEM 3aWJINJIOCh U B HACTOALICE BpEMs IIPEICTABIISIET PpAaBHUHY C
HEOONIPIIIMM YKJIOHOM W YMEpPEHHBIM TeueHueM peku. Ha ckionax mputokoB pek Hookarckoid
BIIQJMHBI OJIM)KE€ K MX YCTHEBBIM YacTsAM 3a(pUKCHPOBAHBI 62 OIMOJI3HA PAa3BUTHIX B OCHOBHOM B
JIeJIIOBUAIBHOM YeXJIe CIIaHLEBOW TOMIIM IaJe030MCKOro Bo3pacra, OOoJbIlas 4acTh M3 KOTOPBIX
BO3HHMKJIAa Ha CKJIOHAX CEBEPHOM M Onu3koM K HeH skcro3uiuid. bonble NoI0BHHBI M3 HUX
MIOBEPXHOCTHbIE, T.€. MOIIHOCTBIO A0 3,5 M. Ilo craguu pa3Butus 2 OMOI3HSA OTHOCHUTCS K
HavaJIbHOM cTaauu pa3Butusi, 40 onomsHel - Ha craguu JIBKeHUs U 20 Omoyi3HEH — Ha CTaauu
crabunuzanuu, T.e. pa3rpy3usiuecs [8].

B tpex cenax Hookarckoro paifona Ouickoil o6iactu, Iie CyIecTByeT pUck ¢xo/Ja ONoI3HeH,
nocammi 9000 caxenneB GpyKToBbIX epeBbeB. CaxkeHIb! Bbicaaiu Ha 21 ra 3emin [9].

[Ipouecc nBuxkeHus BoH onoj3Hel B HookarckoM pailoHe MOXET ObITh BbI3BaH pa3Iu4HbIMU
IPUYMHAMH, BKJIIOYas €CTECTBEHHbIE M aHTpONOreHHble (akTopbl. [IpupoaHsiMu (axropamu,
HEMOCPEJCTBEHHO BIMAIOUIMMHM Ha OOpa30BaHHME ONOJI3HEH, SABISIOTCS — 3eMIIETPSICEHus,
[IEPEYBIAKHEHUE CKJIOHOB TOP HHTEHCUBHBIMU aTMOC(EpHBIMH OCAJAKaMH WM TPYHTOBBIMU
BOJIaMH, peuyHas »3po3usd, abpa3us U JAp. AHTPONOreHHbIMH (akTopamMu (CBSI3aHHBIMH C
JeSITEeIbHOCTBIO UeJIOBEeKa) SBJISIOTCS MOJpPEe3Ka CKIOHOB MPH MPOKIIAAKE JOPOI, BBIPYOKa JIECOB U
KyCTapHMKOB Ha CKJIOHAaX, IPOM3BOJCTBO B3PBIBHBIX M TOPHBIX pabOT BOJIM3M OMOJI3HEBBIX
Y4aCTKOB, HEKOHTPOJIMPYEMbIE pacliallka 1 IOJIUB 3€MEJIbHbIX YUaCTKOB Ha CKJIOHAX M T. 1.

AHanu3 TpPUYMH BO3HUKHOBEHHS OIOJ3HEW BKIIOYAeT B ce0s M3yuyeHUE pPa3InyHbIX
(bakTOpOB, KOTOPbIE MOTYT BJIUATh Ha CTAa0OMJIBHOCTH CKJIOHOB U BBI3BIBaTh CIBUTM IpyHTa. Huxke
IpeCTaBiIeH OOLIMI aHaau3 OCHOBHBIX INPHYUH OIOJ3HEH: IrpaBUTAllMOHHAs HECTaOWIbHOCTD,
KpyTH3Ha CKJIOHA (KpYThI€ CKJIOHBI Oojiee MOABEP’KEHBbI OMOJ3HSAM H3-3a CHJIBHOTO BO3AEHCTBUSA
IPaBUTALlMOHHBIX CUJI); HAXOXKJEHUE Ha BBICOTE (BBICOKOTOpHBIE palOHBI MOTYT OBbITH Ooisee
MOJIBEPKEHBl OMOJ3HAM M3-32 BO3/IEHCTBHMS TpaBUTAllMM Ha OoJiee HAKJIOHHBIE YYacTKH);
reoJIoTHYecKasi CTPYKTypa, TPEIIMHBl U CJIOM (HaJM4Me TPEUIMH B MOpPOAAX WM paslelieHHe Ha
CJIOM MOKET yCYT'yOUTh IPaBUTAIIMOHHYIO HECTAOUIBHOCTH); TUII TIOUBBI U OPOJ (HEKOTOPbIE TUIIBI
IPYHTOB, TaKH€ KaK IJIMHA WU MeCYaHHUK, MOTYT OBITh OoJiee MO/IBEP>KEHbI OMOI3HAM); BIaXKHOCTD
MOYBBI, U30BITOYHAS BIIAXHOCTh (UIMTEIbHBIE JOXAM, CHErOTasHUE HJIM MOBBILICHHBIH YpPOBEHBb
IPYHTOBBIX BOJ MOTYT YBJIQXXHUTh IOYBY, YMEHBIINB CLEIUICHHUE MEXAY YacTULAMHU M IOBBICUB
PUCK OIIOJI3HEH); CEWCMUYECKass aKTMBHOCTb, 4YEJIOBEUECKas JESITENbHOCTb, 3EMIIETPACEHUS
(IBUKEHUE 3€MHOM KOPBI IIPH 3€MIIETPSICEHUSX MOKET BBI3BIBATh OIMOJI3HU, OCOOCHHO €CIIM CKIJIOHBI
y)K€ HeCTaOWJIbHBI); JOOBIYA MOJIE3HBIX MCKOMAeMbIX (M3BJICUEHHE MOJE3HBIX MCKOMAeMbIX MOXKET
U3MEHATh TEOJIOTUYECKYI0 CTPYKTYPY W YBEIMYMBATh PHUCK OIOJ3HEH); CTPOUTEIBCTBO H
U3MEHEeHHe penbeda (CTPOUTENbCTBO M H3MEHEHHME MPUPOAHOro penbeda MOTryT HapyllaTh
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CTaOUIIBHOCTh CKJIOHOB); MHTEHCHUBHBIE OCAJIKH (TMPOJOKUTEIbHBIE JOXKAU WM CUIIbHBIE OCAIKU
MOTYT HAChITUTh TpPYHT BIAroil, yBeJIWYUBas BEPOSTHOCTb OMOJ3HEH); AESITENbHOCTD
PaCTHTENBLHOCTH, BBIPYOKa JIECOB (COKpAIIeHHE TUIOTHOCTH JIECHOTO MOKPOBAa MOXKET yBEITUYHTH

PHCK ONOI3HEH, TOCKOJIBKY JI€PEBbsI 0OBIYHO 3aKPEIUIAIOT TPYHT KOPHSIMH).
AHanu3 3THX (PAKTOPOB MO3BOJSET JIydlle IOHATh, KaKM€ KOHKPETHBIE YCIOBHS MOTYT

CIIPOBOLIMPOBATh OINOJ3HU B JaHHOM peruoHe (Tabmuma). MccienoBaHuss ¥ MOHHTOPUHI STHX

(hakTOpOB TIOMOTAIOT Pa3padaTkIBaTh CTPATETHH MPEIOTBPALICHUS W YIIPABICHUS OMOJI3HIMH.

AHAJIN3 OTIOJI3HEM HOOKATCKOI'O PAMOHA

Tabnuma

Mecma 20e ecmb

T00b1 603HUKHOGEHUU

Tun cmuxuiino2o

ONno3HU bedcmeust
c. Kanrez-Tamn, 2 aprycrta 2018 r., 9TOOBI IPETOTBPATHTH PHCK CXOa Pucku cxoma
Keibun-Tam, Hlopo- OIOJI3HEH, PEIIMIIN CaXXaTh IEPEBHEB. ONOJI3HEN
Kap
Kenemr a/a, 2010 r. no ganaeiMm MYC Hookatckoro palioHa, TPeIHbI [Tossnenue
c. ApObIH MOSIBUINCH B TOPHBIX XpeOTax Bozje cesna ApObIH U OTIOJI3HU, PUCKH

MpeaynpeaniIn, YToObI JKUTEIH cell nepedpaiuch B Oolee
Oe3onacHble MecTa.

CX0J1a OIIOJI3HEH

Keiprez-Ara a/a HauOonee onon3neonacusie yuactku Omickoi obiactu OnonsHeonacHsle
cocpenoTo4eHsl B Oacceiinax pek Sccel (mputoku 3eprep, Y4aCTKH
Huuxe, Kannasa, Kapa-Tapsix), Kapa-Kymxka, Tap (byiira,
Tok6aii-Tanaa, Jlaiicy, Kapa-I'y3, Kapa-Tapsik), ['ynpua,
Axk-byypa u Keiprsiz-Ata, B Hookatckoit Bnaguse [10].
Keiprez-Ara, xap- ~ Hanbosee 4acTo BO3MOKHBI IPOSIBIICHUS OMOI3HEBBIX OnonsHeonacHsle
Kopron nporeccoB B Hookarckom palioHe Ha TOPHBIX CKIIOHAX YYaCTKH
Mexypeubst Keiproi3-Arta — [xap-Kopron [11].
Kapa-Tam a/a, c. 2012 r., 2014 r., [TocTpamaBIminM OT OTIOJI3HEH JTFOSIM Onom3eHb
HoiiryT MPEJOCTABHUIIN 3eMENIbHBIC YUACTKH.
T. Kynatos a/a, c. 2010 r., [TocTpasaBmIMM OT OMON3HEN JIFOISM OnonseHpb

Koxxo-ApbIk

peAOCTABUIIN 3EMEJIbHBIC YUaCTKH.

) BEICOT HAAWPOBHEMIMOPS: 1553 M

Pucynok. ®otocsemka u3 Google Earth/ ceno Ap6sin (Kenemickuii a/a)

00300 CBLICOTE QML KM
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B mocnemHue rombl 3HAUMTENBHO BO3POCIO YHUCIO CIIY4aeB, KOIAA OIOJI3HH Ha IOre
KbIpreisctana BO3HHUKAIOT HE TOJIBKO B BECCHHME MECSALBI, HO M 3UMOM, YTO paHee CYUTAIOCH
aHomanuen. Ilepuonel orrenenel ¢ MpOTauBaHUEM I'PyHTa M TassHUEM HEYCTOMYMBOIO CHEXHOIO
IIOKpPOBA Ha HE3aMEP3IUIMX IOBEPXHOCTAX CKIOHOB CHOCOOCTBYIOT 00siee CHIBHOMY M INIyOOKOMY
YBJIIQKHEHHUIO ITOKPOBHBIX OTJIOXKEHHUH HA CKJIOHAX, T. €. CHWKAIOT YCTOWYUBOCTH CKJIIOHOB €IIE 10
Hayajga MHTEHCUBHBIX BECEHHUX OCAIKOB, BBI3bIBAs HMX OIOJI3AHHE IO3JHEH OCEHBIO M 3UMOM.
AKTUBHU3AIIUS OIOJI3BHEBBIX IPOLIECCOB MOXKET OBITh CBSi3aHA C aTMOC(HEPHBIMH OCaIKaMH,
MOBBILICHUEM CEMCMHUUYECKOM AaKTMBHOCTU U APYTMMH, KOTOpBIE IEPEUYMCIIEHBl B CIEAYIOLUIEM
ITyHKTE.

OK300uHamuyeckue  NpuuUHbLl  ONOA3HEGbIX  npoyeccos  Hookamckoeo — paiioua.
DK30[JMHAMHYECKHE TPOIECChl — BBI3BAaHHBIC BHEHIHMMH (akTopamu (M3MEHEHUEM KIIMMaTta,
MOHW)KCHUEM YPOBHS TPYHTOBBIX BOx). CBsi3aHBl B OCHOBHOM C JICHCTBHEM MEXaHHYECKOU
ajanTallud  3KOCHCTEeMbl K (pakTopaM BHEIIHEH cpenpl. OK30IMHAMUYECKHE IPOLECCHI
IOPEACTAaBISAIOT  COOOM  reoMop(doJIOTMYECKYyr0  CUCTeMy,  JUld  KOTOpPOH  XapakTepHa
UHIUBUAYAJIIbHOCTh Pa3BUTHS B IPOCTPAHCTBE U BO BpeMeHH [ 12].

AKTHUBHU3AIMS SK30IMHAMUYECKUX IPOLIECCOB — CJEACTBUE LIEJOT0 psifa MPUPOIHBIX
(hakTOpOB, MOTYYUBIIMX 3/IECh CAMOE HIMPOKOE MPEACTaBUTENLCTBO. Onpenensonmmi hakropaMu
BBICTYIAIOT: 1)  TexkTOHMKO-reoMOp(OIOTHUECKHi;  2)  TeoJIOro-TUTOJOTHYeCKHil;  3)

TUJIPOTeOJI0rH4eCcKuil; 4) KIIMMaTHYEeCKHUI.

Knumarnuecknii GakTop — €OUHCTBEHHass HE JUTOC(EpHas NPUYMHA BO3HUKHOBEHHS
9K30[MHAMUYECKMX TpoueccoB. OCOOEHHOCTM KIMMaTa 4YacTO BBICTYNAIOT  CIIyCKOBBIM
MEXaHU3MOM HE€ TOJBKO JUIsl BO3HUKHOBEHHUS S5K30[MHAMMYECKUX IPOLIECCOB, HO M CTAaHOBATCS
[IaBHOW NPUYMHON HX MOCIEAYIOIHUX METPUYECKHX MapameTpoB. Ponb kiaumara B pa3BUTUHU
9po3uM — a30yyHast ucTuHA. [Ipy MpoYMX paBHBIX YCIOBHUSIX BOSHUKHOBEHHE SPO3MOHHBIX SIBICHHNA
CUMTAETCS MIPOU3BOJHON OT XapakTepa BBINAJAECHUS KHUJIKUX OCAIKOB, PeKHMA CHETOOTIOKEHUS U
cHerotassHus. OCHOBHBIE OCOOCHHOCTM MECTHOIO KJIMMara, Y4YacTBYIOLUIETO B 3K30AMHAMHKE
IPYHTOB, CBOASITCS K JIByM IO3ULIUSIM.

1. Ce30HHOCTH TEMIEPAaTYPHBIX YCIOBUN U JINBHEBOE BBINAJeHUE OCaIKOB. JKuakue ocaaku
BBINIAIAI0OT B TEUYEHUE BECHBI, JeTa U OoceHu. Hepenako Ha OrpaHUYEHHON TEPPUTOPUH B BHJE
MHTEHCUBHBIX JMBHEH. TBepiabple ocaiku 3MMBI HE BCETNA COXPAHAKOT YCTOMYMBOCTH. YacTbie
OTTENENN HE OCTABIISIOT CHETa HE TOJIBKO Ha CKJIOHAX IOXHBIX 3KCIIO3UIUHI, HO U Ha TUIAKOPaX.

2. CHeXHbII MOKPOB U INTyOMHA ITpOMEp3aHusl TPYHTOB U 1OUBHI [13].

[Ton BnusHHEM KIMMaTHYeCKUX ocoOeHHocTel B HookarckoMm paiioHe MOSBISIOTCS SBICHUS
onon3Hu. OMNOJI3HU MOTYT OBbITH NMPOOSEMON H3-3a TOPUCTOro penbeda M M3MEHUMBON NMPUPOJIBI
MOYBbl. B mepuoapl CUIBHBIX JOXKICH WM TasHUS CHEra I'PYHT MOXET HAChIIIAThCS BJIAroi, 4Tto
YBEJIMYUBAET BEPOSITHOCTD OINOJI3HEW. DTO MOXKET MPEACTABIATh YIPO3y KaK JUIsl AKUIJIbIX 3JaHUI U
MHOPACTPYKTYPBI, TAK U I CEIBCKOTO XO3S5IMCTBA U CENbCKOXO3SMCTBEHHBIX Yrofauid. J{ist 60pb0bI
C OINOJI3HSAMHM 4YacTO INPUMEHSIOTCS Pa3IMYHbIE WHKEHEPHBIE MEpBI, TaKHE€ KaK CTPOUTEIBCTBO
YKPENIUTEIbHBIX CTEH, APEHUPOBAHUE, YCTPOUCTBO 3aMKOBBIX CHCTEM. Take BaXKHO NPOBEIECHUE
CHUCTEeMaTH4YE€CKOI0 MOHUTOPUHTA M TPOTHO3ZUPOBAHUS OIMOJ3HEH s MpeloTBpalleHHs] HX
BO3HMKHOBEHUSI M MHUHHMH3AIUHU Yyiiepbda TopucThli penbed W H3MEHYHMBas MNpPUPOAA ITOYBbI
Keipreizcrana, Bkitouas Hookarckuii paitoH Omickoit o0nacTv, MOTYT HPEACTaBISATh CEpPbe3HbIE
npobieMbl ¢ onoi3HsAMHU. KbIprei3cTan pacnoioxkeHa B ropHoil dactu LlenTpanbHoit A3uu, u eé
TEPPUTOPHS B 3HAUUTEIBHON MEpe COCTOUT U3 TOp U XOJIMOB, UTO JIEJIaeT PETHOH MOJABEPKEHHBIM
OTIOJI3HSIM M3-32 €CTECTBEHHOW TIpaBUTALMOHHON AesaTenbHOCTH. OCHOBHBIE (DAKTOPHI, KOTOpHIE
MOTYT CIIOCOOCTBOBATh BOZHUKHOBEHUIO ornoi3Heil Hookarckoro paiioHa:
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aTeHcuBHLBIE JOXIW WIM TasHUE CHETa: YBEJIWYEHHBIM MOKICBOW HJIM CHEXHEIM CE30H
MOXXET HACBITUTHh IIOYBY BJIarod, yBeJIWYHMBasi €€ BEC W CIIOCOOCTBYS CMEIICHUIO TPYHTa IOJ
BO3JeicTBHEM rpaBuTanuu. Korma mousa HachlaeTcst BOJOM HM3-32 MHTEHCHBHBIX JOXKACH WA
TasiHUSl CHEra, MOTYT 3HAUUTEIbHO YBEJIMYUTH BEPOSITHOCTH BO3HUKHOBEHHUS OMOJ3HEH. DTOT
MPOLECC M3BECTEH KaK THAPOJIOTHYECKUM omoj3eHb. Korga mouBa HackIlaeTcs BOJOM, €€ Bec
YBEJIMUUBAETCS, YTO MOXKET MPUBECTU K YMEHBIIECHUIO CLUETUICHUSI MEXAY I'PYHTOBBIMU YaCTHUIIAMU.
OTO Jnenaer CKJIOH 0oiee MOABEP)KEHHBIM IMOJIBMKHOCTH IOJl BO3/CWCTBHEM TpaBuTanuu. [Ipm
HAJIMYMY HAKJIOHHOTO CKJIOHA TPYHT MOXKET Ha4aTh JBUTATHCS BHU3 M0 HAKIIOHY, 00pa3ys OIMOJI3CHb.

[Ipouecc ycunuBaeTcs B YCIOBUSIX, KOTJA JOXKIW WM TasHUE CHEra JJIMTEIbHBI U
WHTEHCUBHBI, YTO MPUBOJUT K HACHIIMICHUIO MOYBHI BOJOW Ha MPOTSKEHUH MPOJOJIKUTEIIHBHOTO
BpeMeHU. [103TOMy KOHTpOJIb 32 BOJHBIM PEKMMOM M MOHUTOPUHI YCJIOBHI MOYBBI Ba)KHbBI IS
MPEIOTBPAIICHUSI OMOJI3HEH, OCOOCHHO B TOPUCTHIX palOHaX C HENPEPBIBHBIMHU JOXKISIMH HINA
CHEToIaJ aMH.

HectaOuibHOCTh CKJIIOHOB HM3-3a T€OJOTHYECKOW CTPYKTYpbhl: HekoTopbie ropHBIE CKJIOHBI
MOTYT OBbITh 0OJiee MOABEP>KEHBI OMOJ3HAM H3-32 CBOEHM T'€0JIOTMYECKON CTPYKTYpPBI, HalpUMED,
HaJU4us CJIOEB Pa3HBIX TUIIOB TOPHBIX MOPOJI, KOTOPHIE MOTYT UMETh Pa3IMYHYIO MPOHUIIAEMOCTh
U MpoYHOCTh. ['eosornueckas CTPYKTypa UIPAET KIIIOYEBYIO pPOJIb B IOJABEPKEHHOCTH TOPHBIX
CKJIOHOB OMoJ3HsAM. Hanuuue pa3iuyuHbIX TUIIOB TOPHBIX MOPOJ, Ka)aas U3 KOTOPBIX UMEET CBOHU
YHUKaJIbHBIE CBOMCTBA MPOHUIIAEMOCTH, MPOYHOCTH M YCTOMYMBOCTH, MOXKET 3HAYUTEIHHO
MOBJIMSATh HA BEPOSTHOCTh BO3HMKHOBEHHUs OMNOJ3HEW. Hampumep, ecnmm Ha TOPHOM CKIIOHE
MIPUCYTCTBYET CJION MOPUCTHIX WJIK BOJOIPOHUIIAEMBIX MTOPOJI, TAKMX KaK NECYaHUK UIIU U3BECTHSIK,
3TO MOYKET CIIOCOOCTBOBATh HAKOIUICHHIO BOABI B MOPaxX M TPEIIMHAX MPU MHTEHCUBHBIX TOXKIAX
WU TasHUU CHEra. JTO B CBOIO OYEpellb MOXKET NPHUBECTH K HACBIIIEHHWIO TPyHTa BOJOW U
YBEIUYUTH pUCK omon3Hed. C Apyroil CTOpOHbI, HAIMYUE CIOEB MOPOJ] C HU3KOH MPOYHOCTHIO,
TaKMX KaKk I[JIMHA WA CIaHEl, MOXET CJeJaTh CKJIOH OoJiee MOABEPKEHHBIM Pa3pyLICHUIO U
CMELICHUIO IO/l BO3JEHCTBUEM rpaBuUTaluu. Kpome TOro, reoiorndeckue CTpyKTYpbl, TAaKUE Kak
TPEUIUHBI, PA3JIOMbl U CKIIAJIKH, TAKKE€ MOTYT YBEJIUYHUTH BEPOSATHOCTH OMOJ3HEU, CO3/1aBasi 30HBI
c1abocCTH, B KOTOPBIX TPYHT MOXKET Jierde rnepemMemarscs. [loaTomy npu aHamuse U OIeHKE pUCKa
OTIOJI3HEW HEOOXOIMMO YYHUTHIBATh HE TOJIBKO THIPOJIOTHYECKHE (PaKTOPhl, HO M TEOJOTHYECKUE
OCOOCHHOCTH CKJIOHAa, TaK KaK OHU MOTYT 3HAYUTENbHO BJIHMITH HAa €ro YCTOWYHBOCTh H
MOJIBEPKEHHOCTH OTIOJI3HSM.

Hanuumne mopucThIX MM MOABEPKEHHBIX pa3pyiieHuto mopoa: [lopucteie mopoabl, Takue Kak
MeCYaHWK WU TJIMHA, MOTYT OBITh Oollee TOABEpXKEHBI WHOGUIBTPAIMM BIAru, 4TO MOXKET
YBEJIMYUTh BEPOATHOCTH OMOJ3HEW. Takke OIMOJI3HM 4YacTO BO3HUKAIOT B MOPOJAX, CKIOHHBIE K
pa3pyIIeHNIO, TAKUX KaK TJIMHUCTBIC OTIIOKEeHHs . [loprucThie mopobl, TaKKe KakK MeCUYaHuK U TIMHA,
MOTYT OBITH OOJiee MOABEP>KEHBI MH(GUIBTPALIMK BJIaTH M3-3a UX BBICOKOHM mpoHuiaemoctu. Korma
ST TOPOABl HACBIAKOTCA BOAOW, MX MPOYHOCTH MOXKET YMEHBIIMTHCS, YTO YBEJIUYMBAET
BEPOSITHOCTh BO3HUKHOBEHHMSI OIO3HEN. Bona, mpoHuKaroniasi B OPUCTBIE MOPOJbI, MOKET TAKKE
YBEIMYUTh BEC TPYHTA, UYTO YCHUJIMBAET €ro MOJABMKHOCTb IO/l BO3JEHCTBHEM TpaBUTALIUH.
[ MuHUCTBIE OTIIOKEHMSI TaKXKe MOTYT OBITh TOJBEPKEHBI OMOJ3HSIM M3-3a WX BBICOKOH
MJACTUYHOCTH W CKJIOHHOCTH K Jedopmamuu Imoja JeHCTBUEM Boabl wid AaBieHus. [lon
BO3JICHCTBUEM BJIard TIIMHUCTBIE MOPOABI MOTYT CKUMAThCA WJIU PACIIUPATHCS, YTO MPUBOIUT K
MEPEMEIICHUIO TPYHTa U 00Pa30BaHUIO OMOJ3HENW. JTO JEMOHCTPUPYET, KaK BaKHO YUUTHIBAThH HE
TOJNBKO THUI TOPOABI, HO M €€ TEOJOTMYECKHE CBOMCTBA MPU AHAIM3E PHUCKA OIMOJ3HEH. ITO
MO3BOJISIET 0OoJiee TOYHO OMPEACTWTh 30HBI  TMOTCHIIMAIBHOW  yA3BUMOCTH U  TNPUHATH
COOTBETCTBYIOIIIIE MEphl PEIOCTOPOKHOCTH JUISI MHHHMH3AIUH  PHUCKOB. T  (OPMBI
AHTPONIOTEHHOTO BO3JEHCTBUS MOTYT U3MEHHTh €CTECTBEHHBIE MPOIIECCHI, KOTOPHIE 00ECTIEYNBAIOT
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CTa0WJIBHOCTh TPyHTa Ha CKJIOHAaX, M YBEIMYUTh BEPOATHOCTh omnon3Heil. [lostomy BaxHO
YUUTBIBaTh 3TH  (aKTOpbl MNpH  IUIAHUPOBAHUM  MCIOJIB30BAHUS 3€MElIb U Pa3BUTHH
UHPPACTPYKTYPBI, YTOOBI MUHUMHU3UPOBATh PUCKH OTMOJI3HEN U 00eCTIeYnTh OE30MIaCHOCTh JKU3HU U
UMYyIECTBAa. AHTPONIOT€HHbIE FK30IMHAMUYECKUE ITPOLIECCHl MOTYT OBITh Pa3/ie€ieHbl Ha IIPOLECCHI-
MEPOIPUATHSL M Ipouecchl-ciaencTBusd. [lepBble  SBIAIOTCS IOJHOCTBIO  YNPABISIEMBIMH U
IPEJCTABIAIOT COOOM PAa3IMYHOrO poja AEHCTBHS, HapyLIAloIUe MPUPOIHOE COCTOSHHE 3€MHOU
kopbl. K Takum neicTBusiM npuHaiexkar oopaboTka mosel, BbInac CKoTa, CTPOUTEIbCTBO, TOPHBIE
pa3paboTku, mepemenieHue Tpancmnopra [14].
Bui6oowt

AHanu3 BBIIEYKA3aHHBIX IIPUYMH M NOCHEACTBUM BOsH Hookarckoro paiioHa BakeH AJIs
pa3paboTku 3(p(HEKTUBHBIX MEp MO0 UX MPEAOTBPAIICHUIO M YIPABICHUIO B IENISIX 00ECICUCHUS
0€301aCHOCTH HACeJICHHsI U COXPaHEHUsI OKPYXKAIOIIEH cpebl palioHa.

Ananu3 ¢aktopoB U ux B3aumonencTBus B Hookarckom pernone Ha tore KeIprei3crana
IIO3BOJIIET IIPEJCKa3bIBaTh U OLICHUBATh PUCKU OIOJI3HEM.

[lonnmaHue 3TUX MPOLECCOB Ba)XKHO JUIsl pa3pabOTKU CTpaTreruii yCTOWYMBOTO pa3BUTHUS,
3alIUTHI OKPYKAIOMICH Ccpezbl M oOecrieueHus 0€30MacHOCTH HaceIeHns. BakHO Takke mpoBeeHNe
UCCIIEIOBAHUA W MOHUTOpHMHIa Jajs Oosiee NIyOOKOro MOHMMAHUS JUHAMUKHU JaHgmadTa U ero
U3MEHEHUI BO BPEMEHU.

Hookarckuii paiioH, Kak W MHOTHE€ Jpyrue peruoHbl OUICKoN 00JacTH, IOABEPKEH
pPa3IMYHBIM TE€OJMHAMHYECKUM IIPOLECCAM, BKIKOYAs CEMCMHYECKYK) AKTHBHOCTb M ITOJHATHE

I'PYHTOB.
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Abstract. The article discusses the biological, physical, and chemical properties of natural
drinking and bottled mineral waters and examines their mechanism of effect on human health. It
provides information on the criteria that drinking water must meet to be considered safe and offers
a comparative analysis of mineral waters. The use of various types of mineral waters in
the treatment of specific diseases is investigated. The physical and chemical indicators of mineral
waters produced in the Nakhchivan Autonomous Republic and their benefits are described.
The research concludes that while proper and effective use of mineral waters is beneficial to human
health, improper use without considering their composition can lead to serious safety issues.

Annomayusa. B crarbe paccMmarpuBaroTCs OHOJOrMYecKue, (U3MYECKHe U XUMHUYECKUe
CBOMCTBA HaTypaJbHBIX MUTHEBBIX M OYTHJIMPOBAHHBIX MUHEPAIbHBIX BOJ, a TAKXKE M3y4aeTcs UX
MEXaHH3M BO3IEMCTBHS Ha 3710poBbe denoBeka. [IpuBoauTcs nHpopmalus 0 KpUTEPUsIX, KOTOPBIM
JIOJDKHa COOTBETCTBOBAaTh NHMTHEBAas BOJAA, YTOOBI CUMTAaTbCs O€30MACHOM, W IPOBOIUTCS
CPaBHUTEIBbHBIM aHAlM3 MUHEpaJIbHBIX BOX. lccienyercs HCIOIb30BAHME PA3JIUYHBIX TUIIOB
MUHEpaJbHbIX BOJ B JICYCHUUM KOHKPETHBIX 3a0oseBaHuil. OmnucaHbl (QU3HMKO-XUMHUYECKHE
MOKa3aTesln MUHEpAIbHBIX BOJ, Mpou3BoAUMbIX B HaxnueBanckoil ABroHoMHON PecnybOmimke, n ux
npeumymiectBa. lccienoBaHue NpUXOAWT K BBIBOJY, 4YTO TMpaBuibHOe U 3ddexTrBHOE
HCIIOJIb30BaHUE MMHEPAIBHBIX BOJX IOJE3HO I 3J0pPOBbS YEIOBEKA, OIHAKO HEIPABUIBHOE
UCTONb30BaHMEe 0e3 yueTa MX COCTaBa MOXET IMPUBECTH K CEpbe3HBIM IpobdieMam cC
0€30I1aCHOCTBIO.

Keywords: mineral waters, hardness, macroelements, microelements, diseases, balneotherapy.

Kniouesvie cnosa: MuHEpanbHbIE BOABI, >KECTKOCTb, MAaKPOIJIEMEHTHI, MHUKPOIJIEMEHTHI,
3a0oseBaHus, OagbHEOTEpaAITHSL.

Water is one of the biological, physical, and chemical elements that plays a crucial role in the
life processes of humans and all living organisms. Drinking water is a liquid that can be used safely
for long periods without harming health. Water makes up 50-80% of the human body, although this
proportion varies at different stages of physical development. Infants’ bodies consist of 75% water,
children 70%, adults 60%, and elderly individuals 50%. Losing 20% of body water can lead to cell
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destruction and death. Even a 1% loss of fluid can cause dehydration. A person can survive without
water for 3-5 days.

Prolonged water deficiency can lead to various psychological disorders, muscle cramps, and
organ failure. A healthy person should drink 1.5-2 liters of water daily. However, it is important to
note that excessive water accumulation in the body is also harmful.

Water is crucial for several reasons. Firstly, it plays a decisive role in ensuring normal
metabolic activity due to its solvent properties. It also helps in detoxification, skin hydration, aids
kidney function, and supports immune system protection.

Characteristics of Drinking Water

Drinking water should have the following qualities: It must be free of disease-causing
microbes, colorless, odorless, transparent, have a temperature below 15°C, be sufficiently soft, and
not abrasive. It should not contain undissolved chemical substances like hydrogen sulfide (H,S),
iron (Fe), or manganese (Mn), and should not have any substances that could be toxic or harmful
beyond normative indicators.

Packaged drinking water in retail trade networks should be available in sufficient quantities
and be reasonably priced for the public. According to the World Health Organization, 80% of health
issues are related to drinking water.

CHEMICAL STANDARDS & PHYSICAL PROPERTIES FOR DRINKING WATER

Chemical Substance Normative Amount (mg/I) Physical Property Normative Amount
pH 6.5-9.5 Turbidity Clear
Magnesium (Mg) 50 Colour Colourless
Calcium (Ca) 100-200 Odor Odorless
Fluoride (F) 1.50 Temperature 4-12°C
Sodium (Na) 200
Iron (Fe) 0.2-0.3
Potassium (K) 12
Nitrate (NO3) 50
Nitrite (NO,) 0.50
Sulfate (SO,) 250

pH is a measure of water’s acidity or alkalinity. According to WHO standards, drinking water
samples should have a pH between 6.5 and 9.5, magnesium content should be 50 mg/I, and calcium
content should be 200 mg/I. Water with a pH below 6.5 is acidic and can corrode metals in network
systems and homes, while water with a pH above 9.5 can create taste issues and a slippery feeling.
Long-term use of water with high pH can contribute to the formation of stones (gallstones, kidney
stones). pH levels can be influenced by industrial pollution and the type of soil through which water
flows. The hardness of water depends on the amount of calcium and magnesium salts it contains.
Excessive magnesium can damage the eyes, cause diarrhea, and make water taste bitter. Magnesium
levels in water are affected by soil composition. Calcium does not directly harm the body, it is
beneficial for bone structure; however, excessive amounts can increase the risk of stone formation,
while insufficient amounts can be abrasive [1].

Composition and Benefits of Mineral Waters

Mineral water is a natural water containing high amounts of dissolved mineral salts, gases,
organic substances, and other beneficial components. Mineral water is distinguished from regular
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drinking water by its special physical and chemical properties and varies based on its origin,
composition, temperature, and gas exchange. Mineral waters are classified into underground
(formed under pressure and temperature at great depths) and surface (formed at the earth’s surface
under atmospheric influence). Mineral waters are categorized based on their content into carbonated
(containing carbon dioxide), sulfurous (containing hydrogen sulfide), radon (containing radon),
iodine-bromine (containing iodine and bromine), and iron-rich waters. They are also classified by
their ion content, such as calcium, magnesium, sodium, potassium, chlorides, sulfates, bicarbonates
and others. Based on temperature, mineral waters are classified into cold (up to 20°C), warm (20-
37°C), and hot (above 37°C). Based on gas content, they are classified into carbonated (containing
more gas than the atmosphere), naturally carbonated (same amount of gas as the atmosphere), and
non-carbonated (less gas than the atmosphere). Gas exchange in water depends on its source,
composition, and temperature.

Mineral water can be classified according to various criteria, but the most common is the
classification according to the degree of mineralization, that is, the amount of salt dissolved in 1
liter of water. According to this criterion, mineral waters are divided into: Low mineralization: up to
1 g/l; Medium mineralization: 1-10 g¢/I; High mineralization: 10-35 g/I; Very high mineralization:
above 35 g/l. The mineralization level determines the therapeutic properties and usage of mineral
water. The higher mineralization means the higher effect of water, but 1t becomes less drinkable.
Low mineral waters can be consumed without restrictions, medium mineral waters with medical
advice, and high and very high mineral waters under medical supervision and in small amounts.

There is substantial scientific evidence supporting the effectiveness of mineral water in
treating various diseases. Mineral water affects physiological and biochemical processes in the body
by normalizing acid-base balance, accelerating metabolism, improving digestion, reducing
inflammation, enhancing immunity, detoxifying, improving circulation, relieving spasms and pain,
strengthening bones and teeth, and improving skin and hair condition. However, mineral water has
many beneficial properties for the human body. But not every mineral water is suitable for the
treatment of all kinds of diseases. For the treatment of a particular disease, mineral water can be
used depending on its composition, its temperature and method of drinking. In order to get the
maximum benefit from Mineral water, it is necessary to pay attention to its type, composition,
temperature and method of consumption, these factors must be taken into account in order to choose
a suitable mineral water. Waters with bicarbonates, sulfates, chlorides, calcium, magnesium, and
sodium are suitable for gastrointestinal diseases. Such water stimulates gastric juice secretion,
increases intestinal motility, and helps heal ulcers and erosions. Waters with sulfur, iodine, bromine,
fluoride, calcium, and magnesium are suitable for musculoskeletal disorders. They strengthen bone
tissue, reduce inflammation and swelling in joints, and improve metabolism between bones and
cartilage. Sulfur, iodine, bromine, fluoride, and selenium-rich mineral waters are useful for skin
diseases, providing antiseptic and anti-inflammatory effects, and improving skin elasticity and
color. Each disease has its optimal mineral water for speeding up recovery. Mineral water is not
crucial for all diseases but serves as an additional tool in complex treatment. The use of mineral
water in therapy is called balneotherapy. Although balneotherapy is considered an alternative
medicine method, it is widely used by doctors due to its effectiveness. Mineral water benefits not
only joints but also cartilage, bone, and muscle tissue.

Mineral water is beneficial for individuals suffering from arthritis, spondylosis, osteoarthritis,
gout, and consequences of bone, tendon, and muscle injuries, as well as rheumatism and
osteochondrosis. Magnesium-rich mineral water reduces the risk of coronary heart disease, heart
attack, and stroke. Radon-rich water alleviates osteochondrosis, arthritis, and chronic pain related to
nerves. Gout patients should include alkaline mineral water in their diet. Alkaline water also
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normalizes stomach function and is used in gastritis treatment, typically consumed 1.5-2 hours
before meals.

Systematic consumption of mineral water has been proven beneficial for joint osteoarthritis.
Dehydration affects cartilage, joint tissue, and tendons, making them less elastic and more brittle.
Calcium deficiency leads to bone tissue deformation and brittleness. Mineral water positively
affects spinal ligaments. lodine-rich water is particularly beneficial for joints, reducing pain,
inflammation, and muscle tension while improving tissue nourishment and recovery. Alkaline,
iodine-bromine, sodium, and complex mineral waters are suitable for preventing and treating
musculoskeletal disorders, especially joint pathologies. Mineral water can be stored in plastic
bottles at temperatures up to 20°C for 3 to 18 months. After opening, the water should be kept in the
refrigerator and consumed within a few days. The key factor in using mineral waters is their
composition, and contraindications arise depending on the water's content. Table waters are
generally considered safe for consumption [2].

Drinking any mineral water for extended periods can be harmful, particularly for individuals
with acute or chronic conditions. For example, chlorinated water is risky for patients with gallstones
and hypertension, while sulfate-rich water should be avoided by adolescents, as their skeletal
system is still developing, and by those with calcium deficiencies (osteoporosis, etc.). Magnesium-
rich water can be dangerous for people with small stones in the gallbladder or kidneys due to its
choleretic and diuretic effects, which might cause stones to move.

The U.S. Food and Drug Administration (FDA) has conducted studies on plastic containers
used for food and drink, highlighting their potential hazards [3]. These studies raised awareness
about the environmental impact of plastic bottles and the dangers of bisphenol A (C1sH1602), a key
component of plastic. It has been proven that when food is heated or if proper storage guidelines for
plastic-wrapped water are not followed, bisphenol A can leach into the food, leading to serious food
poisoning and disrupting hormonal functions. It is recommended to use water packaged in glass
bottles for optimal health safety.

Materials and Methods
The majority of the population in the Nakhchivan Autonomous Republic uses bottled
sparkling and still waters from various factories and plants for drinking. We collected samples of
both plastic and glass bottled waters available in the Nakhchivan AR and analyzed them primarily
for pH, permanent and temporary hardness at the Central Food Testing Laboratory of the
Nakhchivan Food Safety Institute. The quantities of Ca2+ and Mg2+ cations, as well as other macro
and microelements, were also examined.

Results and Discussion

Results 5-liter plastic bottled still Sirab water analyzed at the Central Food Testing Laboratory
of the Nakhchivan Food Safety Institute showed a total mineralization degree of 14 mg/l, with Na*
and K* at 10 mg/dm?, Mg®" at 3.0 mg/dm?, Ca®" at 6.2 mg/dm?, and a pH of 7.1. For 1-liter plastic
bottled carbonated Sirab water, the total mineralization degree was 820 mg/l, with Na* and K" at
130 mg/dm?, Mg?* at 45 mg/dm?, Ca®* at 220 mg/dm?, and a pH of 5.99.

Conducted research has indicated that Sirab water is recommended for individuals with
metabolic disorders, respiratory illnesses, urinary system diseases, gastrointestinal tract diseases,
and liver diseases [1].

During laboratory tests, it was found that the mineralization level of 5 liters of non-carbonated
Badamli water is 41 mg/l. The amounts of Na+ and K+ are 13 mg/dm?, Mg?* is 2.8 mg/dm?, Ca?*
is 5.7 mg/dm?, and the pH is 7.5. In contrast, 1 liter of carbonated Badamli water, packaged in a
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plastic bottle, has a mineralization level of 400 mg/l. The amounts of Na+ and K+ are 102 mg/dm?,
Mg is 29 mg/dm3, Ca** is 83 mg/dm? and the pH is 5.6. Badamli water is bicarbonate,
magnesium, calcium, and sodium-rich, with a mineralization level ranging from 0.7 to 7.4 g/l. The
pH is 7.5, with calcium at 83 mg/l and magnesium at 45 mg/l. Badamli water is recommended for
use in digestive system disorders, certain liver diseases, and urinary tract conditions.

Figure. Bottled sparkling and still waters from various factories and plants (https://lyl.su/Oucl)

The mineralization level of 1 liter of carbonated Daridag mineral water, packaged in plastic
bottles, is 825 mg/l. The amounts of Na+ and K+ are 312 mg/dm?, Mg?* is 52 mg/dm?, Ca>* is 210
mg/dm?, and the pH is 5.80. Daridag water is a type of mineral water that has therapeutic
significance for conditions such as myocardial dystrophy, joint pain, metabolic disorders, and
gynecological diseases.

Conclusion.

Based on numerous studies, the increase in cardiovascular diseases and the occurrence of
muscle and nerve spasms are associated with magnesium deficiency in the body. Additionally, some
research has demonstrated that the reduction in calcium and magnesium levels in softened waters
contributes to an increased risk of vascular diseases. Studies examining overall calcium and
magnesium levels indicate a correlation between magnesium levels and cardiovascular diseases. A
lack of sufficient magnesium in the body may lead to the rapid onset of symptoms associated with
cardiovascular diseases.

According to the World Health Organization, it is crucial to consider every detail, including
the determination of the minimum allowable levels of calcium and magnesium in drinking water, in
regions with significant deficiencies of these elements in the diet. Research shows that magnesium
intake is linked to reduced risk of heart disease and cancer, as well as lower cholesterol levels and
stress. Conversely, magnesium deficiency can lead to decreased bacterial counts in the intestines
and an increased risk of gastric ulcers. The human body obtains 10-20% of its required calcium
from drinking water. Deficiency in this element can result in pathological conditions such as
musculoskeletal disorders, brittle nails, thinning of the scalp, and chronic fatigue [4].

Based on our laboratory analyses, it can be concluded that the use of carbonated sodium-
calcium Sirab water produced in the Nakhchivan Autonomous Republic is recommended for
patients with gastritis. However, due to its acidic nature, the consumption of carbonated mineral
waters such as Sirab, Badamli, and Daridag is not advisable for individuals with gout. Similarly,
these waters could have serious health implications for people with gallbladder and kidney stone
diseases. The research has identified that in the autonomous republic, the amounts of calcium and
magnesium ions in non-carbonated mineral waters are significantly reduced during filtration. People
commonly use non-carbonated waters in 5, 10, and 20-liter volumes for regular consumption, which
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disrupts the calcium and magnesium balance in the body. To maintain this balance, it is
recommended to consume 0.5-1.0 liters of highly mineralized carbonated water daily. It is important
to note that there is a direct correlation between life expectancy and the total amount of calcium and
magnesium in the diet. Given the above, it can be stated that if the population uses the mineral
waters sold in the autonomous republic according to their intended purpose, it can be beneficial
from a safety perspective.
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BJIMSAHUE CEBOOBOPOTA HA BUOJIOI'MYECKHUE XAPAKTEPUCTUKHA
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Abstract. The article deals with observations on plants and agrotechnical measures in
accordance with the recommendations on the cultivation of plants in short rotation alternating and
continuous crops consisting of cereal and inter-row cultivated plants under irrigation conditions. It
is known that realizing the potential productivity of wheat in favorable soil and climate conditions
is possible by applying high-level agrotechnics in various agro-ecological conditions. The highest
indicators of spike elements of the Gobustan variety of wheat, which is the main source of research,
were obtained in the crop rotation variant. In Absheron YTT, the spike length is 9.1 cm, the number
of spikes is 17.4, the number of seeds is 43, and the mass of the seed is 1.62 g. The mass of
1000 grains are 41.8 g. 9.9 cm according to the mentioned indicators in Tarter BTS; 19.9 units;
50 units; It was determined to be 1.83 g: 40.9 g, which is 0.6-0.9 cm in regions, respectively,
compared to continuous cultivation; 2.3-2.8 pieces; 4-3 units; An increase of 0.11-0.16 g and 3.1-
3.4 g was obtained. The number of beans per plant in Absheron AEF is 45.6, the number of seeds is
106.3, the mass of seeds is 12.5 g, and the mass of 1000 seeds is 118.4 g. In Tarter RES, one plant
has 52.5 beans, 128 grains, the mass of a grain is 13.9 g, and the mass of 1000 g of grain is 110.3 g.
These indicators 4.0-4.3 units according to regions compared to continuous cultivation; 9.0-12.3
units; 1.2-1.3 g and 7.4-3.2 g indicate an increase. Thus, the crop rotation in 2 different
agroecological conditions after the soybean predecessor had a significant effect on the spike and
economic indicators of the winter wheat crop. The highest indicators of spike elements of the winter
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wheat Gobustan variety were obtained in the crop rotation variant. According to the results of
the research, the highest grain yield in the regions was obtained in the mentioned option. Thus, in
this variant, the grain yield of winter wheat per hectare was 40.4 cwt in Absheron AEF and 48.4 cwt
in Tartar RES.

Annomayus. B crathe TpHUBENCHBI HAOMIOACHUS 3a PACTCHUSMHU M arpoTEXHUYECKHE
MEpONPUSTHS B COOTBETCTBUM C PEKOMEHAAIMSMHU 10 BO3/CJIBIBAHUIO PACTEHUU B KOPOTKHUX
CEBOOOOPOTAX, YESPEIYIOIIMXCS M CIUIONIHBIX MOCEBAX, COCTOSIINUX U3 3CPHOBBIX M MEKIYPSIHBIX
KYJIBTYPHBIX PACTCHHH, B YCIOBHUSAX OpoOIIeHHUsA. M3BeCTHO, 4YTO peanu3anusi MOTCHITHATBHOU
MPOIYKTUBHOCTH TIIICHUIBI B OJaronpHATHBIX MOYBEHHO-KIUMATHYECKUX YCIOBHSIX BO3MOXHA
MyTeM MPUMEHEHHUS arpOTEXHUKH BBICOKOTO YPOBHS B Pa3JIMYHBIX arpo3KOJIOTHYECKUX YCIOBHSIX.
Haubonee BbICOKHE IMOKa3aTeNM >JIEMEHTOB KOJIOCAa COpTa MIIEHUII [00ycTaH, SBISIOMIErOCs
OCHOBHBIM HMCTOYHHUKOM HCCJICIOBAaHHM, TOJyYEHBI B BapuaHTe ceBooOopoTa. Y AmnmepoHa AED
JimHa Kojioca 9,1 ¢M, KoiamdecTBO KojlockoB 17,4, xonudecTBOo cemsaH 43, macca cemeHu 1,62 T
Macca 1000 3epen 41,8 . 9,9 cm no ykazanHbsiM noka3zatensim B Taprepckom PEC; 19,9 enunu;
50 enunuir; Ona onpenenena kak 1,83 r: 40,9 1, 4To B permoHax cooTBeTCTBEHHO cocTaBiser 0,6-
0,9 cM 10 CpaBHEHUIO C CIUIOIIHBIM KYJIbTUBHpOBaHUEM; 2,3—2.8 wrt.; 4-3 enunuusl; [lonydyena
npubaBka 0,11-0,16 r u 3,1-3,4 r. Takum o00Opa3oM, CEBOOOOPOT B 2-X pa3IUYHBIX
arpod’KOJIOTUYECKUX YCIOBHUSX TOCIIE MPEANIECTBEHHUKA COM OKaszall CYIIECTBEHHOE BJIHMSHUE Ha
BCXOKECTh M HSKOHOMHMUYECKHE TIOKa3aTelu ypoxass o3uMoil mmieHunbl. Haunbonee Bbicokue
MOKa3aTeNlu »JJIEMEHTOB KOJOca O3MMOHM TIIeHUIbl copTa [o0ycTaH MONyd4eHbl B BapHaHTe
ceBoobopora. [lo pesynbratam uccieqoBaHM camasl BBICOKAs ypOXKaWHOCTh 3€pHa B PErHOHax
IIOJIy4€Ha B YKa3aHHOM BapuaHTe. Tak, B 9TOM BapHaHTE YPOXKAHHOCTb 3€pHA O3MMOM IMILIEHULIBI C
rektapa cocrasuia 40,4 11 B Anmeponckom BEC u 48,4 11 B Tarapckom POC.

Knroueswvie cnosa: pacTCHHUEC, 1o4YBa, IJIOAOPOAHEC, IIPCAIICCTBCHHUK, CGBOO60pOT, 3JICMCHTBI
KoJIocCa.

Keywords: plant, soil, fertility, soil, crop rotation, spike elements.

In recent years, in Azerbaijan, environmental, soil protection, cost-saving, as well as
biological diversity problems have been identified as important priorities, and serious efforts are
being made in the development of this field. A lot of work has been done in the direction of solving
these problems, and mainly the protection of agricultural plant species, improvement of land,
efficient use and protection of biological diversity are being implemented [7, 8]. Because biological
diversity is one of the most important issues in ensuring sustainable development and food security
[4]. The rapid development of the agricultural sector is related to the development of promising
scientific fields, which requires the development of modern technologies for the production of
agricultural products in scientific research institutions and their wide application in the agricultural
field [5]. The basis of these technologies should be highquality product production, environmental
safety and competitiveness. For this, the application of the correct crop rotation, as well as the
selection of salaf plants, has a positive effect on the more efficient use of cultivated areas, the
improvement of soil fertility and the productivity and quality of plants. In modern times, since
farms consist of small areas, the application of crop rotations with fewer fields is more is efficient.

Currently, research scientists in the republic are developing a system of measures that
positively affect soil fertility, its biological activity and the productivity of cultivated plants.
Alternating agricultural crops according to their biological characteristics and soil fertility elements
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is to cultivate the soil in accordance with the agroecosystem. When alternating plants with different
coke structure, the structural indicators of the crop and the corresponding yield also increase [3, 5].

In order to restore the soil fertility and the nitrogen reserve in it, alternate planting of siderates
and leguminous plants that replace organic and mineral nitrogen placement in the fields lays the
foundation of the crop elements, which are the main indicators of the productivity of grain crops.

The main goal of the presented research was to increase the productivity of cereals and
legumes, which play an important role in providing nutrients to irrigated lands suitable for
cultivation and increasing the production of food products, on scientific grounds, and to prepare
recommendations for farmers operating in the republic.

Material and methods

By us in accordance with the purpose of the study in two different regions under irrigation
conditions in 2018-2020 Absheron Auxiliary Experimental Farm (AEF) and Tartar Regional
Experiment (RES)in soybean-winter wheat-maize crop rotation and continuous crops in the area
research work has been carried out. The soils of the Absheron AEF area have low fertility and are
poorly supplied with basic nutrients and atmospheric sediments. The soils of the teritory of Tartar
RES are light chestnut with 2.0-25% humus, and have a medium granular structure due to their
mesic content. Observations on plants and agrotechnical measures in short rotation alternating and
continuous crops consisting of cereal and inter-row cultivated plants under irrigation conditions
were carried out in accordance with the recommendations on the cultivation of plants [4]. 90 kg of
nitrogen fertilizer was applied to wheat and barley plants in the budding phase, 150 kg to corn
plants in the 3-5 leaf phase, 45 kg to soybean plants before branching, and 45 kg in the formation of
beans.

Results and their discussion

It is known that realizing the potential productivity of wheat in favorable soil and climate
conditions is possible by applying high-level agrotechnics in various agro-ecological conditions.
Quantitative traits in cereals have been studied by many researchers.According to those authors, the
quantitative indicators are related to the variety of cultivation conditions according to different
agro-ecological conditions.This variety is observed in the height of the plant, the length of the spike,
and the number of grains in the spike.The number of grains is Considered one of the main yield
elements and varies greatly depending on the external environment and the applied cultivation [1,
2].

One of the most important indicators determining productivity is the mass of 1000 grains.
Although this indicator has genetic determination, it mainly depends on soil and climate conditions.
During the research, according to the methodology, the structural analysis of plants was carried out
on plant samples taken from one square meter and the results are given in Table 1.

Table 1
SOME BIOLOGICAL CHARACTERISTICS AND ECONOMIC CHARACTERISTICS
OF COMMON WHEAT DPENDING ON CROPPING SCHEMES AND REGIONS
Indicators Absheron AEF Tartar RES
Crop rotation ~ Non-stop crop  Crop rotation ~ Non-stop crop

Plant height, cm 98.1 90.3 106.2 99.4
Productive bushing, no 1.26 1.20 1.47 1.41
Spike length, cm 9.1 8.5 9.9 9.0
The number of spikes, number 174 15.1 19.9 17.1
The number of grains in the spike 43 39 50 47
Mass of grains in spike, g 1.62 151 1.83 1.67
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Indicators Absheron AEF Tartar RES
Crop rotation Non-stop crop  Crop rotation ~ Non-stop crop
Mass of 1000 deniers, g 41.8 38.7 40.9 37.5
Productivity per hectare, s 40.4 35.7 48.1 43.7

Based on the data in the table, it can be noted that the highest indicators of spike elements of
the plant we studied were obtained in the crop rotation option. In Absheron AEF, the length of the
spike is 9.1 cm, the number of spikes is 17.4, the number of grains in the spike is 43, the mass of a
grain is 1.62 g and the mass of 1000 grains is 41.8 g. 19.9 units; 50 units; 1.83 g; It was determined
to be 40.9 g, which is 0.6-0.9 cm in regions, respectively, compared to continuous planting; 2.3-2.8
pieces; 4-3 units; 0.11-0.16 g; It means an increase of 3.1-3.4 g.

In accordance with the above mentioned, the highest grain yield in the regions was obtained
in the crop rotation option. Thus, in this variant, the grain yield per hectare was 40.4 s in Absheron
AEF and 48.1 s in Tartar RES. With winter wheat in crop rotation and continuous crops during the
study besides, the yield indicators of soybean, which is a cereal-legume plant, differed in both
regions. In Absheron AEF, the number of beans in this plant is 45.6 pieces, the number of grains is
106.3 pieces, the weight of beans is 12.5 g, the weight of 1000 grains is 118.4 g. 13.9 g and the
weight of 1000 grains was found to be 110.3 g. This shows that 4.0-4.3 units, according to the
zones, in the crop rotation variant compared to continuous cropping. 90-123 units. 1.2-1.3 g and
7.4-3.2 g were obtained (Table 2).

Table 2
YIELD INDICATORS OF SOYBEAN AND BUCKWHEAT
UNDER DIFFERENT AGROECOLOGICAL CONDITIONS

Indicators Absheron AEF Tartar RES

Crop rotation ~ Non-stop crop  Crop rotation ~ Non-stop crop

Soybean “Bryson” variety

Number of pods per plant, number 45.6 41.6 52.5 48.2
The number of seeds in plant,number 106.3 97.3 128 115.7
The mass of the grain in the plant, g 125 11.3 13.9 12.6
The mass of 1000 grains is g 118.4 111.0 11.3 107.1
Corn “Zagatala 420 variety

The number of branches in the plant, no 14 1.2 15 1.3

The length of the fence, cm 20.4 19.3 21.9 19.4
The diameter of the fence, cm 5.1 4.7 59 5.2

The grain that comes out of the mil, g 155.4 150.0 155.9 150.2
Mass of 1000 grains, g 250.4 256.5 293.8 287.3

Also, the structural elements of corn differed depending on the crops in both regions. In the
samples taken from the valid field, the number of spikelets per plant, the length of the spikelet, the
diameter, the fresh spikelet and the weight of the grain from one spikelet were higher in the crop
rotation variant than in the continuous flow.

Result

Thus, crop rotation in 2 different agro-ecological conditions after the soybean predecessor had
a significant effect on the spike and economic indicators of the winter wheat crop. The highest
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indicators of spike elements of the “Gobustan” variety of winter wheat were obtained in the crop
rotation variant. According to the results of the research, the highest grain yield in the regions was
obtained in the mentioned option. So, in this version, the grain yield of winter wheat is 40.4 s per
hectare in Absheron AEF. In Tartar RES, it was 48.4s.
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AGROBIOLOGICAL CHARACTERISTICS OF DIFFERENT VARIETIES OF CORN
GROWN IN RAINFED FARMED CONDITIONS OF ZAKATALAAND THEIR ROLE
IN BREEDING
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Aunnomayusn.  Omnpenenensl  3(pQeKTUBHbIE  HOPMBI  MHUTATENBHBIX  BEIIECTB  I10
arpoOHMOJIOTUYECKIM ~ XapaKTePUCTHKaM OO0paslloB COPTOB KYKYpy3bl, pPAacCHOJOKEHHBIX Ha
TOPHOJIECHBIX TOYBAX 3aKaTalbCKOTO paiioHa. PaccMoTpeHa poib KaXIOro CTPYKTypHOTO Mapkepa
B (hOPMUPOBAHUU ypOXKasi M KaK UCXOAHOTO MaTrepualia B CEJIEKIIMOHHBIX UCCIIEIOBAHUSX.

Abstract. Effective norms of nutrients on agrobiological features of regionalized corn variety
samples in mountain-forest soils of Zakatala region have been determined. The role of each
structural indicator as a starting material in productivity formation and selection research has been
considered.

Knrouesvie cnosa: Kykypysa, copra, TUOpUIbl, arpoOHMOJIOTUYECKHUE XapaKTEPUCTUKH,
TOPHOJIECHBIE TIOYBBI, CTPYKTYPHBIE OKAa3aTENH, MPOTYKTUBHOCTb.

Keywords: corn, varieties, hybrids, agrobiological characteristics, mountain-forest soils,
structural indicators, productivity.

Kykypy3a — BaxHO€ NpPOJOBOJBCTBEHHOE U KOPMOBOE PACTEHHME, MMEIOLIEE MHOXKECTBO
Pa3HOOOpa3HBIX MPUMEHEHHH, KaK OJHA U3 OCHOBHBIX 3€PHOBBIX KYIBTYp MHPOBOTO CEIHCKOTO
X03s5ICTBA. DTO pacTEeHUE OTIMYACTCS OT APYTUX CEIbCKOXO3SWCTBEHHBIX PACTEHUN KOPOTKUM
BETETAllMOHHBIM TNEPUOJOM, YPOXKANHOCTBIO 2-3 pa3a B TOA M BBICOKOM MPOAYKTUBHOCTHIO. Ero
KyABTUBHPYIOT B pPa3HbIX pEruoHaXx MHpa KaK pacTeHue, UMeErolee OOJbIION MOTEHIMal B
o0ecrieuyeHur TPOJAOBOJIHCTBEHHON 0€30MacCHOCTH HACENEHUs MHUpPA, YKPEIJIEHUH KOPMOBOM 0asbl
NTHIIBI ¥ )KUBOTHOBOCTBA [ 1, 2].

Pemenve Takux BaXKHBIX BOIPOCOB, KaK IOBBIMICHHE MPOIYKTUBHOCTH M Ka4eCTBEHHBIX
MoKa3atesiell pacTeHusl KyKypys3bl, MOBBIIIEHHE Y(PPEKTUBHOCTH MPOU3BOJCTBA BEChMa aKTYaIbHO U
BaXkHO [3, 4].

C 9T0Oi 1IeBI0 TP CO3JJTaHUU COPTOB C HOBBIMH aJJaITUBHBIMU CBOMCTBAMHU OBLIN TIOTYyYEHBI
MTOJIOKHUTENIbHBIEC PE3YJbTaThl B MONYYSHUH (POpM ¢ OoraThiM pazHOOOpa3reM OT B3aMMOJIEHCTBUS
TeHOTHUMHYECKHUX (PaKTOPOB U (PAKTOPOB BHEUTHEH CpEIIbI.
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Mamepuanvl u memoovl

B 3aBucuMOCTH OT NOYBEHHO-KJIMMATUYECKUX YCIOBHM pEeruoHa ¢ y4eToM MeTeoroKa3areneit
ObUIM TPOAHAIM3UPOBAHBI ArPOXMMUYECKHUE MMOKA3aTeId MOYBBI M ONPENEICHbl HOPMBI YI0OpEeHUI
UL PEryIupoBaHMS arpoOMOJOTMYECKUX IMoKaszaresneil pactenus. C  1enpio  oOecredeHus
HOPMAJIbHOTO POCTa U Pa3BUTHs pacTeHU B 3acylUIUBbIX ycioBusix [lleku-3araranbckoro paiiona
MpUHATA ONTUMalbHAas HOpMa YIOOpeHW, mpuHATas [Uig peruoHa, c 0e3ynoOpeHHBIMU
BapuaHTamMu. B 3araranbckoil paiiOHHON ONBITHOW CTAHIIMK HCIIOJIB30BAHBI COPTOBBIE OOpa3Ilbl
KyKypy3bl 3ararana 68, ['topyp, DMHIIb C BRICOKOH YPOKaHOCTBIO 3epHA U 3e€JIeHOM Macchl [5-7].

KonuuectBo oOmiero rymyca B maxotHom cioe (0-25 cm) mons coctasisier 2,39-2,51%, B
moarnaxoTHom cioe (25-50 cm) — 1,75-1,85%, a B HIOKHHUX CIOSX - TIOCTEIICHHO. YMEHBIIIAETCS JI0
50-75 u 75-104 cm B mnybuny u cocrasnser 0,88-1,18 u 0,81-0,89% coorBercTBenHO. ['ymyc
cocraiuser 0,81-0,89%, Tak Kak IoYBa W THWIb, IPUHECEHHBIE C JIECHOW TEPPUTOPUU
MAaBOJKOBBIMU BOJIaMH, SIBISIIOTCS OCHOBHBIMHU (hakTOopamu (opMHpPOBaHHUS MOYBEHHOIO MOKPOBA
[Tap3uBaHCKOTO OMBITHOIO Yy4yacTKa 3ararajbl, B OTIMYHE OT OOJBIIMHCTBA SKOHOMHUYECKHX
paiioHOB pecnyOnuku. OOmmiA a30T — YHOBIETBOPHTENBHBIN, KOIMYECTBO OOIEro a3ora B
maxotHoM cioe cocrasiser 0,15-0,16%, a B HIKHUX CIIOSX OHO MOCTENEHHO cHrbkaeTcs (Tabmuma
1). KonruectBo obiero gochopa B maxoranom cioe — 0,13%.

Tabmuua 1
OCHOBHBIE ATPOXNMUNYECKHUE I[MTOKA3ATEJIU T'OPHO-JIECHBIX BYPO3EMOB
3AT'ATAJIBCKOU PETUOHAJIBHOU OIIBITHOU CTAHLMU, 2023-2024 rr.
(ITap3uBaHCKHI OTIBITHBIN Y9aCTOK)

Inyouna, pH CaCO; Obwuii Aszom Docgop Kanuu
cm % aymyc, % % om ecKo Obuwuti P,0Osg K,O
0bwezo 2UOPOTU3Y melxe melke
yucna emcs melke

0-25 6,9-7,1 0,00-0,09 2,39-2,51 0,15-0,16 35,3-44,5 0,130-13 28,6-31,6  235-280

25-50 7,2-73 0,23-0,35 1,71-1,85 0,08-0,10 19,6-23,4 0,08-0,10 11,5-13,6  115-166

50-75 7,475 0,29-045 0,88-1,18 0,06-0,08 18,7-20,4 0,06-0,08 4,5-55 85-95

75-104 7,475 0,33-050 0,81-0,89 0,06-0,07 6,9-8,3 0,06-0,07 3,1-3.3 65-68

O0ecneuyeHHOCTh CEehCKOXO3SHCTBEHHBIX PACTEHHI OCHOBHBIMU ITUTATEIIHLHBIMH BEIIECTBAMHU
B TEUEHME BETeTAllMOHHOTO MEPUOoJIa, a TAKKe ONpeAeSIeHHe HOPM OPraHMYeCKUX M MUHEpaJIbHBIX
ynoOpeHHii 3aBUCUT OT MOTEHLMATbHOM ypOKaHOCTH, 3araca MUTATENIbHBIX BEIIECTB B IOYBE U
K0d((UIIMEeHTa X YCBOSHHS PACTEHHEM. YUHTHIBas BCE ITO, OBUI TOCTaBIIEH SKCIEPUMEHT. B
TOPHO-JIECHBIX OypbhIX mouBax [lap3uBeI Ha pa3HON MTyOWHE OINPEeIsUTH KOJTHYECTBA TIOABIYKHOTO
(merkoycBosiemoro) ¢ocdopa u nepemeHHoro (jerkoyc