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STUDY OF THE BIOLOGICALACTIVITY OF NANOCOMPOSITES BASED
ON GOETHITE AND HUMIC SUBSTANCES

©Zharkynbaeva R., ORCID: 0000-0003-4697-3134, SPIN-code: 4664-5594,
Osh State University, Osh, Kyrgyzstan, jarkynbaeva79@mail.ru

Annomayus. buonoruueckas akTUBHOCTh OJIHA W3 BaKHEMIIMX CBOMCTB HAaHOKOMIIO3UTOB.
HaHokoMIO3UTBI Ha OCHOBE T€TUTa M TYMHUHOBBIX BEIIECTB IPEACTABISAIOT  COOOMU
Kele30co/IepKalie HAHOKOMIIO3UTHl COEAMHEHHBIE C OPraHWYeCKUMU MAaKpOMOJIEKYIaMH C
MHO>KECTBOM CBOMCTB U BBICOKOH CTPYKTYPHOI CIOKHOCTBIO, KOTOPBIE MOTYT OBITh IPUMEHEHBI B
OMoMeHMIMHE B Ka9eCTBE AMATHOCTHYECKUX M TEPANCeBTHUYECKUX WHCTPYMEHTOB. B cBs3M ¢ ATHM,
UCCIIEJOBAaHUE OMOAKTUBHOCTM HAHOKOMIIO3UTOB HAa OCHOBE TIeTUTa M TyMHUHOBBIX BELIECTB
SBIISIETCS aKTyaJIbHBIM HarpaBiieHueM. OrmnpeneneHsl MeXaHU3Mbl 00Opa30BaHUS HAHOKOMIIO3UTOB
reTuTa C OpraHMYecCKUMH BellecTBaMU. Pe3ynbTarbl HCCIeOBaHUS: H3y4EHO B3aMMOACUCTBUS
BojopactBopuMbix rymuHOBBIX Kkucior (I'K) ¢ Fe(rugp)okcumamu (a-FeOOH, a-Fey0Os,
MOJIMMEPH30BaHHbIE amMopdHbIe ¢a3bl  xkeneza). OmnpeneneHbl MEXaHH3Mbl  00pa30BaHUS
HAHOKOMIIO3UTOB TIE€TUTAa C OPraHUYeCKMMHU BEIECTBAMU. BBIBOABI: OKCHIBI XKeje3a CHIIBHO
B3aUMOJICHCTBYIOT C oOTpuuarenbHbIM 3apsaoM nosepxHocTd I'K. Ilomydensl HaHOrHOpuIHBIE
komnio3uTel retuta (00 -FeOOH) ¢ ymieponcomepxamymMu OpraHUYECKHUMH  BEIIECTBAMHU
(aKTUBUPOBAaHHBIM YIVIEM, TYMHHOBBIMH KHcioTaMu). OnpenesneHa TOKCUYHOCTh U MCCIIeI0BaHa
Ouosornueckas akTUBHOCTh CHHTE3MPOBAHHBIX JKEJI€30COAepKAIUX TPErnapaToB.

Abstract. Biological activity is one of the most important properties of nanocomposites.
Nanocomposites based on hectorite and humic substances are iron-containing nanocomposites
combined with organic macromolecules, exhibiting numerous properties and high structural
complexity, which can be applied in biomedicine as diagnostic and therapeutic tools. Therefore,
studying the bioactivity of nanocomposites based on hectorite and humic substances is a relevant
research direction. To investigate the biological activity of nanocomposites based on hectorite and
humic substances. Materials and methods: mechanisms of formation of hectorite nanocomposites
with organic substances were determined. Interactions between water-soluble humic acids (HA) and
Fe(oxy)hydroxides (a-FeOOH, a-Fe,O3, polymerized amorphous iron phases) were studied. The
mechanisms of formation of hectorite nanocomposites with organic substances were identified.
Conclusions: iron oxides strongly interact with the negative surface charge of humic acids.
Nanohybrid composites of hectorite (a-FeOOH) with carbon-containing organic substances
(activated carbon, humic acids) have been obtained. The toxicity of these synthesized iron-
containing preparations was determined, and their biological activity was investigated.
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Kniwouesvie cnosa: Ouonornyeckas AKTUBHOCTb, HAHOKOMIIO3WUTBI, TICTUT, TYMHHOBBLIC
BCIICCTBA, OKCHU A KEJI€3a, TYMHUHOBEIC KUCJIOTHI.

Keywords: biological activity, nanocomposites, goethite, humic substance, iron oxide, humic
acids.

HaHoKOMIIO3UTHI ONPENENA0TCS KaK CTPYKTYPUPOBAHHBIE MAaT€pHAIIbl CO CPETHUM pa3MEPOM
omHoii u3 ¢a3z menee 100 HM oOnanmaromue OMOIOTUYECKON aKTHBHOCTIO. HaHOKOMITO3UT
Mpe/ICTaBIsieT co0oi TBepAbld MaTepuaj, XapaKTepHU3YIOUIUICS MHOXKECTBOM (a3, MpUYEeM IO
KpaiiHei Mepe ofHa ¢aza UMEET pa3Mephbl B OAHOM, ABYX WJIM TpeX HampaieHusx meHee 100 HM.
ATNBTEpHATUBHO, OH MOXET HWMETh CTPYKTYpPhl C HAHOMACIITAOHBIMH TOBTOPSIOIIUMUCS
PaCCTOSTHUSAMH MEKIY Pa3IMdHbIME (pa3amu, COCTABISIFOIIMMH Marepua [ 1].

I'ymunoBbie BemectBa (I'B) — 3T0 mmpoko pacmpocTpaHeHHbIE B MPUPOAE KOMILIEKCHI
OMOJIOTMYECKH AaKTHBHBIX BEIIECTB MHKPOOHOJIOTHYECKOTO, PACTHUTEIBHOTO WM S>KMBOTHOTO
MIPOUCXOXKICHHSI. borarele MCTOYHUKHM STHX COCAMHCHHHA T0YBa, MEPErHOW, TOpd, camponelnb,
IpUpOJHAsl BOJAa U pas3jinyHble Apyrue cpenbl. HaHouacTuisl okcuja jxene3a NPUMEHUMBI B
pa3BUTHUM HAHOMEIUIIMHBI O1arofaps UX YHUBEPCAIbHBIM (YHKIUSM B HaHOMAcIITabe, HEKOTOphIe
OMOMENUIIMHCKUE HEJOCTAaTKHU, HallpuMep, IUIOXO0€ pa3pelleHHe MarHUTHO-PE30HAaHCHOU
tomorpaduu (MPT) Ha ocHOBE Xele30CoAepKaIUX HAHOKOMIIO3UTOB, MOTYT OBITh MPEOI0JICHBI
IIyTEM COBMECTHOIO BKJIIOYEHHS HA HHMX OINTHYECKUX 30HJOB, KOTOpbIE MOTYT OBITH JHOO
MOJIEKYJISIPHBIMH, THOO HA OCHOBE HAHOUACTHI] [2].

I'etut B ocHoBHOM coctouT u3 Fe, O u OH, xoTopble pa3nuyaroTcs U Ha3bIBAIOTCS Ha OCHOBE
pa3nuuuii B colepikaHuM BOIbI. MIMeeT OOJNBIIYI0 BIHUTHIBAIONIYIO CIIOCOOHOCTH W3-3a OOJBIION
IUIOUIaId MOBEPXHOCTU W THUIMYHOTO CTPYKTYpHOTO pacnoioxkeHus. OH MOXKET colepKaTh
MepeMeHHbIe KoJauvecTBa mpumecerd, Takux kak Al203, MnO, CaO u SiO2, xoropble HWHOTAA
JNOCTUTatOT YpoBHS 5% [3].

Goethite (a-FeOOH; Gt) is a widely distributed iron mineral in water, soil and sediment
environments and has been considered a relatively stable sorbent in the natural environment due to
its high specific surface area (SSA), surface charge and abundance of Fe-OH [4].

bb110 00HapyXeHO, UTO HAHOPAa3MEPHbIE MUHEPAJIbl OKCUA XKeJle3a B II0UBe, 0COOEHHO TeTHT,
CHIDKAIOT JKHU3HECIIOCOOHOCTh OakTepuil, YTO IOMOIaeT KOHTPOJIMPOBATh PACIPOCTPAHEHUE
MaTOreHoB 4yenoBeka. OJIHAKO Majo YTO U3BECTHO 00 aHTHMOAKTEpUATIbHOM JEUCTBUU OKCHJIOB
JKeJe3a ¢ pa3HbIM pa3MepoM udactull. Hamr pe3ynaprar mokasal, 4To F€TUT MUKpOpa3Mepa MpOosiBIIsI
6osee 3((exkTuBHYI0 aHTHOAKTepuanbHyl0 akTuBHOCTh HpoTtuB E. coli O157:H7, uwem rerut
HaHopa3Mepa. OCHOBHBIE aHTHOAKTEpUaIbHbIE MEXAHU3MbI ObUIM JTOTIOJTHUTEIBHO UCCIIEIOBaHbI C
ITIOMOIIBI0 PaMaHOBCKOM MUKPOCIIEKTPOCKOIINU OTAEJBHBIX KIETOK. Bo3nelcTBue HaHOPa3MEpHOTo
reTuTa YyBEIWYHJIO YPOBHU BEIIECTB, CBS3aHHBIX C pUOOHYKIEO3UIamMH, (eHHUIanaHuHa U
aJIecHO3UH-5'-Tpudocdara, a TakKe CHU3WIO YPOBHHU TIIMKOTEHa, OEIKOB U JIMIOMOIUCAXapHUIOB, a
Tak)ke TOPUHOB BHEIIHEH MeMOpaHsI [5].

BsaumogeiictBue mexay rymuHoBbIMU BemiectBaMu (I'B) m okcupamu xene3a MHTEHCHBHO
uccaemayeTcs Ha npotrsokeHun nocnenaux 40 ser. Ilepswie pa3zpabotku mpousonuiu B 1981 . [6],
KOrJja C TOMOIIBI0O H30TEpM aacopOluu OBLJIO M3Y4EHO B3aUMOACWCTBUE BOJOPACTBOPUMBIX
rymuHOBBIX kucnoT (I'K) ¢ Fe(ruap)okcumamu (a-FeOOH, a-Fe203, nomumepu3oBaHHBIE
amopdHble (¢a3pl jKene3a) IMOKa3blBas, YTO OKCHJIbI JKeJle3a CHUJIbHO B3aUMOJCHCTBYIOT C
oTpHULaTeIbHbIM 3apsiaoM nosepxHoctu 'K [7].

BnocnenctBuu uccnenoBarend CTajdd pacCMaTpUBaTh KOMIUIEKC MOJEKYISPHOM JUHAMHUKU
'K, nucnieprupoBaHHBIX B IOYBE U BOJE OKPYKAIOIIEH Cpe/ibl, BKIIIOUAsl arperaluio U pacTBOPEHHE
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SBJIICHHE, THAPOPOOHOCTH W TUAPOPWIBHOCTh, CTPYKTYPHYIO CTaOWMIBHOCTh, MEXaHU3M
KOMILIEKCOOOpa3oBaHus U T. 1. [8].

Mamepuan u memoOowt ucciedo8anus

PaboTa BbINONHEHA HA OCHOBE JIUTEPATypHOro 0030pa MyOJIMKalUil O KeJIe30CoAep KalIX
HAaHOKOMIIO3UTOB C T'YMHHOBBIMM BEIIECTBAMU. B3auMOIEHCTBHE I'yMHUHOBBIX KHCJIOT C MOHAaMHU
TPEXBAJICHTHOIO JK€J€3a B BOJAHBIX PACTBOPAX H3Y4AJIOCh TAKXKE METOAOM JIFOMHHOCLEHTHOMU
cniekrpockonuu. Monsi sxenesa (I1I) Bausiror Ha ¢yopecupyromiie cBoiCcTBa T'yMUHOBBIX KHCIIOT.

N3y4anuce U3MEHEHMS CIIEKTPaIbHO-TIOMUHECIICHTHBIX CBOMCTB T'YMHHOBBIX KHCJIOT B BOJE
opu J00aBICHUM DPA3JIMYHBIX KOHLEHTpalMi XJopHuzaa skene3a U npu usMeHeHuu pH. Anamus
XMMHAYECKOTO OKPYXKEHHS KeJle3a B COCTaBe COSAMHEHHUH >keneza ¢ ['B Obu1 mMpoBeAeH METOonoM
MeccOayIpOBCKOI CHEKTPOCKONMH IPU KOMHATHOM Temrieparype. B paMkax 3Toro skcmepuMmeHTa
ObUIN MCCIIEI0BAHbI TPU BUJA CUHTE3MPOBAHHBIX T'yMaToB JKelle3a.

Pezynemamol u 0ocyscoenue

I'ymunoBas kucnora (I'K) siBiasieTcss TunuyuHeIM nipescraBureneM npupoanoro OB u nanbomnee
4acTO BCTPEYAIOUIMMCS OpPraHMYeCKHM COEJUHEHHEM B T[O4YBe, OO0JAJarolUM OOMJIbHBIMU
TUAPOKCUIIBHBIMU U KapOOKCWJIBHBIMU TPYIIIaMHU, KOTOpbIe OOJerdyarT ee aicopOlui0 Ha
MUHEpaJax M €€ pojb B MHHEPaJbHON TpaHcPopMamuu. XOTS TEOJOTHYECKHE MaTepHabl
MPEOCTaBIWIIM PAaHHUE MPUMEPHI 3aPOXKACHUSI KPUCTAJUIOB W MHAYKIMHM pocTa ¢ nomouipio ['K,
pons 'K B 3TOM mpoiiecce ocTaeTcsi HeompeIeIeHHo! 1 TpedyeT nanbHeiimero udydenus [9]. ['etur
MOXKHO TOJYYUTh B JIaOOpaTopuu pa3iMyHBIMU CIIOCOOAMU, TAKUMHU KaK OKHUCIICHHE pacTBOpa
xenesa [10], ocaxxaenue pactBopa xenesa [11] unu tepmuueckoe npespaiienue [12].

Bo3moxkHble MexaHuW3MBbl B3auMoOJeHCTBHs opranudeckux BemectB (OB) ¢ rerurom
npuBeneHbl Ha PrucyHke.
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Pucynok. Bo3moxkHbIE MeXaHU3MbI B3aMMOJAEWCTBUs opraHndeckux BemectB (OB) c rerurom. B
OCHOBHOM K HMM OTHOCSITCSI aHUOHHBIH O0OMEH (3JIEKTPOCTATUYECKOE B3aMOJICHCTBYE), JINTAHIHBIA OOMEH,
ruipooOHOE B3aUMO/IeiicTBIE, SHTpOHIHBIN 3 dekT, crita Ban-gep-Baanbca 1 kaTnoHHBIE MOCTHKY [ 7]
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OOpazoBaHHE HAHOKOMIIO3UTOB TE€THUTa C OPIIHUYECKMMH BEIIECTBAMH IPOUCXOIUT
clemyronmM o0pazom:

1. DnekTpocTaTU4ecKoe B3aMMOJACUCTBUE KOHTPOJUPYETCS KYJIOHOBCKOM CHIION, KOTOpas
BO3HHUKAET B Pe3y/bTaTe OTPULATENIHLHO 3apshHkeHHOro OM U MONOKUTENBHO 3apsHKECHHBIN TEeTUT TPU
CJIeTKa KUCJIOM WK KucioM pH;

2. OOMeH nuranjaMd B OCHOBHOM BKIJIIOYaeT 0Opa3oBaHHE KOMIUIEKCHI IyTEM pPEaKIuu
KOOPIMHAIIMK MEXKIY KHUCIOTHBIMH (DYHKIIMOHAJIBHBIMUA Tpymmamu rpynmsl OB, Britrodas
KapOOKCHIT U (DEHONIBHBIN THAPOKCHII TPYIIIEI, U THAPOKCUIBHBIC TPYIIEI HA TETHUTE.

3. I'mapodoOHoe B3aumonencTBUE OOYCIOBICHO HEKOTOPBHIMU HEMOJISPHBIMU KOMITOHEHTBI
OB, o6nagaromue TrUAPO(POOHOCTHIO, YTO MPUBOIUT K HMX OTUYKIEHHE OT MOJIEKYT BOABI U
azicopOLMs Ha TOBEPXHOCTh TETUTA;

4. D¢dexT SHTpONUH O3HAYAET YTO KOMILIEKCOoOoOpa3oBaHWe win aacopouus mexay OB u
TeTUTOM TMPOUCXOAUT OOYCIIOBIIEH (PU3MYECKON ajcopOumel, KOTopas CHOCOOCTBYET SHTPOIHHU
WU3MEHEHUS;

5. Cuna Ban nep Baanbsca Bkiag B aacopOIMi0O OOBIYHO HEBENWK, HO IOKA3bIBACT JIMIIb
OTHOCHTEIIFHO Ba)XKHYIO POJb B CHJIBPHOM MOHHOM CHJIOBas cHUcTeMa. B ciyuae CHIBHON HMOHHOM
cwiibl OM cKuMaeTcs, BbI3bIBasi YTOHYEHHE JIBOMHOTO 3JEKTPUUYECKOTO CJIOS, U YMEHbIICHUE
MOJIMMEpa MPH NEKTPOCTATUYECKOM OTTaJIKUBaHuU [7].

VYcraHOBNICHHBIE 3HAYeHHS MeccOaydpOBCKHMX TapamMeTrpoB kene3a B Tabmume 1
COOTBETCTBYIOT CTEIICHH OKHCICHHs Fe'™ ¥ YIOBIETBOPHTEIBHO COIMACYIOTCS C MPHBEICHHBIMH B
JTUTepaType NaHHBIMH JJIS SHAOTEHHOTO jkKeJe3a B cocTaBe r'yMuHOBBIX BeriecTB (Is 0,35+0,1, Qs
0,51+0,01 mwm/c). bauzkue mapamerpsr (Is 0,38, Qs 0,8 MM/c) mpuUBOIATCA TakXKe APYTUMU
MCCIIEIOBATEIISIMU.

Tabnuna
IMTAPAMETPBI UCCJIEJOBAHHBIX ITPEITAPATOB XEJIE3A, PACCUUTAHHBIE 13
MECCBAYDPOBCKUX CIIEKTPOB, ITOJIYHEHHBIX ITPU1 KOMHATHOM TEMIIEPATYPE

IIpenapam Cmenenv Iloocnexmp 1S, mm/c 0S8, mm/c G, mm/c SOTH, %
oxucnenus Fe
Fe-I'Km +3 a2 0,34 0,54 0,36 32,76
+3 pigl 0,38 0,59 0,36 36,74
Fe- ®K +3 a2 0,38 0,62 0,51 58,28
Fe-T'K +3 A1 0,38 0,60 0,36 40,85

[TomyueHHbIE JaHHBIE MTO3BOJISIFOT MIPENNOIOKUTH, YTO HCKYCCTBEHHO BHECEHHOE B IIPOLIECCE
CHHTE32 JKeJle30 UMEET TAKOe e XUMHUYECKOE OKPY)KEHHUE, UTO U NMPUPOJHOE (IHJOTEHHOE) KEeNe30
T'YMUHOBBIX BEILIECTB, KOTOPOE, COIIACHO OOLIECHPUHITOMY MHEHHIO, SBISETCS OMOJIOTHYECKU
nocTynHbIM. MIMeroTcsl 1aHHbIe O cyllecTBOBaHMU Heckoibkux TumnoB nosuuuil Fe(Ill) B coctase
I'B, B ABYX U3 KOTOPBIX XkeJe30 00pa3yeT MPOUHbIe CBSI3U C OPraHUYECKON MaTpuUIeH, IpHU ATOM OHO
JOCTaTOYHO YCTOWYMBO K BOCCTAHOBJIEHHIO M JIOMOJHHUTEIBHOMY KOMILJIEKCOOOPAa30BaHUIO C
JIPYTUMU JIMTaHJaMU ¥ HaxomuTcs aubo B TerpadapuyeckoMm (Is 0,18, Qs 0,67 mm/c), mubo B
okTasapudeckoM okpyxkenuu (Is 0,65, Qs 0,68 mm/c). B tperreit nosunuu Fe(Ill) ancopOupyercs
Ha BHelIHel moBepxHocTH I'B u Haxoautces B okrasnpudeckom okpyxkeruu (Is 0,40, Qs 0,60 mm/c),
Oynyun cima®o CBS3aHHBIM C JIMTAHJIOM. 3HayeHHs MeccOay’poBckux mapameTpoB skenesa (III),
MOJTy4YE€HHbIE HAMU JJIsl TYMaToOB, OJM3KU K NMPUBEACHHBIM I jKeJle3a B TPETbel MO3UIINU, TO €CTh
aToMbl JKeJie3a HaXOJATCS B OKTa3ApPUIECKOM OKPYKEHUH U c1ab0 CBSI3aHBI C JIUTAaHAOM.

B cocrosauu ancopOuun I'B u npyrme OB 3aBepHyThl Ha moBepxHOCTH retuta. M3-3a
MEPEMEHHOI0 3apsijia reTuTa OTpHUIaTeNbHO 3apshkeHHoe OB jerko ajncopbupyercs Ha MHHeEpase
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MMOBEPXHOCTh C 0OOpa30BaHMEM KOMIUIEKCA. B COCTOSHUM COOCaXJACHHS TYMHHOBBIC MOJICKYJIBI
YY4acTBYIOT B TIpollecce€ O0Opa3oBaHUs TETUT, KOTOPBIH MOXET HW30UpaTeNIbHO COXPAaHATh
apomarudeckue coeauHenus [13].

B3auMoneiicTBue MexJly T€TUTOM W OPraHUYECKUM BEILECTBOM MOBIMSIET Ha aJCOPOIHIO
HOHOB METAJIOB, YTO BJIMSET Ha UX MHUTPAIUI0O U OMOAOCTYIMHOCTH B BOJBI U IOYBHI, TOTJA Kak
aacopOmuss OB rerutom OymeT Takke BIMSAIOT Ha PA3jIOKEHUE 3arpsA3HSIONIMX BEIISCTB B
oKkpyxaroiei cpene [14].

[TonBM>XHOCTh KOJUIOMJOB TETHUTA, TOKPBITBIX OPraHWYECKUM BEIIECTBOM, H3ydald B
KBapIICBOM II€CKE, TOKPHITOM TE€TUTOM, MU B HEHAPYIICHHBIX HEApax, OOrarblX €CTECTBEHHBIMHU
obomoukamu okcuma okene3a. Kiaccuueckue B3ammoneictBusi Jlepxkaruna-Jlanmay-Bepses-
OBepOuKa, pacHIMpEeHHbIE KUCIOTHO-OCHOBHBIMHU TapameTpamu JIbtonca, ObUTH OIEHEHBI MEXKIY
KOJJIOMJIAMH U TIECKOM, MOKPBITHIM T'€TUTOM, Ha OCHOBE 3€Ta-MOTEHIIMAJIOB U YIJIOB CMayMBaHUS
CUASYMX Karedb. Ko/uIoupl MOMHOCTBIO YIEPKUBAJIUCH B TECKE, TTOKPHITOM T'€TUTOM, TOTJA Kak
npeaBapuTesibHass 00padoTKa TBEPOW MaTPHIbI PAaCTBOPEHHBIM opraHudeckumM BemectBoM (POB)
obecriedrBaa MOCICAYIONIMA TPAHCIIOPT KOJUIOMIOB. 3HAUCHUs 3€Ta-NMOTCHIMala MOKa3aiu, 4To
MECOK, TOKPBITBIA TETHTOM, OBUI CHJIBHO MOTU(MUIIMPOBAH B peE3yabTaTe NpeIBapPHUTEIHLHOU
obpabotku POB [15].

Buisoo

bbulo  u3yd4eHO B3aMMOJEHCTBUE BOXOPACTBOPUMBIX T'yMHHOBbIX kuciaor (I'K) ¢
Fe(runp)oxcunamu (a-FeOOH, a-Fe,03, monumepusoBanHbie amopgHbie (hasbl kene3a) MoKas3biBas,
YTO OKCHJBI KeJie3a CUJIBHO B3aUMOJCHCTBYIOT C OTpUIATEIbHBIM 3apsaaoM moBepxHocTH ['K.
OmnpeneneHbl MeXaHU3MBI 00pa30BaHUSI HAHOKOMITO3UTOB I'€TUTA C OPraHMYECKUMH BEIIECTBAMHU.
YcTaHOBIICHHBIE HAMU 3HAUYEHUSI MeccOay?pOBCKHUX MMapaMeTpoB xkeje3a B Tabiauie cooTBETCTBYIOT
CTETIEHU OKHCIICHUS JKejie3a U YIOBIETBOPUTEIBHO COMIACYIOTCS C NMPUBEIACHHBIMU B JIMTEpAType
JAHHBIMU JJIs1 DHIOTEHHOTO JKeJie3a B COCTaBe TYMUHOBBIX BEILIECTB.
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Annomayusa. KomnexuuonHsli ¢oHn s610HuM B Ilpearoprom otnenenun «KpbiMckas
nomoniornueckas cranuus» PIBYH «HBC-HHI» PAH mnpeacrasien 923 copramu u 97
rubpugaMu U popmaMu 3apyOeKHONM UM OTEYeCTBEHHOH cenekuuu. Bce pasHooOpasue
KOJIJIEKIIMOHHOTO (oH/1a sI0JI0HU TipecTaBieHo 38 crpanamu mupa. O0mias miolaib, 3aHUMaeMast
KoJutekiuei cocrapnsteTr 3,33 ra, rox mocanku 2014. W3 3532 mocamodHBIX MECT B KOJJIEKIIUH B
XOpOIIEM U YAOBIETBOPUTEILHOM COCTOSIHUM HaxofsaTcs 3157 nepeBbeB (89,4%), ocnabneHHBIX —
171 nepeo (4,8%). Otmeuaercs rubens 204 nepeBbeB (5,8%) B pe3yiabTare MOATOTUICHHUS,
BBI3BaHHOTO pa3znuBoM peku benpbex B 2021 rogy u ApyrumMu HeOIaronpusTHBIMU (PaKTOpamH.
N3yuenneMm Obu10 oOxBadeHO 175 KOJJIEKIMOHHBIX COPTOOOPA3LOB pa3IMYHOIO 3KOJIOIo-
reorpaduueckoro npoucxoxaeHus. [Iposeaensl ¢peHomornyeckue HabIoAeHNUs U OTMEUEHBI CPOKU
MPOXOXKIEHUST (a3 CE30HHOTO PA3BUTHS H3Y4a€MbIX COPTOB SIOIOHM C ONPEJECIIEHUEM CpPOKOB
HACTYIUIEHHMsI TOM wiu uMHOU (a3bl. BbiieneHsl copra ¢ paHHUMHU U MO3JHUMH CpPOKaMHU Hadala
BereTaliy, IBETEHUs, a TaKKe copTa ¢ Haubojee MpPOJODKUTENBHBIM NEpUOJOM IBeTeHHs. B
Kpeimy Hambosiee BpeIOHOCHBIMH 3a00JIeBaHHAMU S0I0HM siBistoTces mapma (Venturia inaequalis
(Cooke) G. Winter) u myunucras poca (Podosphaera leucotricha (Ellis & Everhart) Salmon).

Abstract. The collection fund of apple trees in the Foothill Branch of the Crimean
Pomological Station of the Russian Academy of Sciences is represented by 923 varieties and 97
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hybrids and forms of foreign and domestic breeding. The entire variety of the apple tree collection
is represented by 38 countries around the world. The total area occupied by the collection is 3.33
hectares, the year of planting is 2014. Of the 3,532 seats in the collection, they are in good
condition. 3,157 trees (89.4%) are in satisfactory condition, while 171 trees (4.8%) are weakened.
The death of 204 trees (5.8%) is noted as a result of flooding caused by the Belbek River flood in
2021 and other adverse factors. The study covered 175 collectible cultivars of various ecological
and geographical origin. Phenological observations were carried out and the timing of the phases of
seasonal development of the studied apple varieties was noted, with the timing of the onset of a
particular phase being determined. Varieties with early and late periods of the beginning of
vegetation, flowering, as well as with. In Crimea, the most harmful apple tree diseases are scab
(Venturia inaequalis (Cooke) G. Winter) and powdery mildew (Podosphaera leucotricha (Ellis &
Everhart) Salmon).

Knioueswvie cnosa: KpeiMckas momosiorndeckas crannus; somous; Malus; napiina; my4aucras
poca.

Keywords: Crimean Pomological Station; Apple; Malus; Scab; powdery mildew.

Kpbimckast momonoruueckast cranmusi Bcecorosnoro opnena Jlenmna u opaeHa [pyxObi
HapoJI0B HAyYHO-UCCIIEI0BATEIILCKOTO HHCTUTYTA PAaCTEHUEBOICTBA MMeHH akajemuka BACXHUJI
Hukonas MBanoBuua BaBunoBa Haudana CBOO AesATENbHOCTh B 1937 I, Korjga 1o €ro MHUIMATHBE
[Tocranoenenuem llpesuanyma BACXHUII u Ilpuxazom Hapxomzema CCCP Obin opraHu3oBaH
KpbIMCKMII TOMOJIOTMYECKUH pPAacCaHUK HOBBIX W IEPCHEKTUBHBIX COPTOB MHMPOBOM DIIUTHI
IUI0I0BBIX JiepeBbeB B baxuncapaiickom paiione Kpeimckoit obnactu.

[To nuanuuaruse Hukomnas MBanoBuya BaBuiosa yxe B 1937 rony ObLIO pelieHoO 3aI0KUTh Ha
momaau 52 rekrap LleHTpanbHBIN OMOJIOTMYECKUN PACCAIHUK HOBBIX M IEPCIEKTUBHBIX COPTOB
MHUPOBOH 3JIUTHI IIJIOAO0BBIX JAEPEBLEB, BHIICICHHBIX BCECOI03HBIM HHCTUTYTOM PacTEHUEBOACTBA U
JPYTUMU ONBITHBIMH YUPEXKICHUSAMHU JUIsl 1aJbHEHIIEro X UCIbITaHUs U TPOJIBUKEHUS B CEIbCKOE
xo03sticTBo Coserckoro Coro3a. bbuta mocrasiena 3aiada: «CO0p U 3aKperieHrne MPUMEPHO ThICSUU
COPTOB TUJIOAOBBIX KYABTYp MHPOBOM OIUTHI, MOOWIM3AIUS MECTHBIX COPTOB, C LEJIbIO
HCIIOJIb30BaHUSI UX B CEJIEKIIMOHHOW paboTe M CHAOKEHHWE YEpEeHKaMU STHUX COPTOB OIBITHBIX
yupexaenuii Coserckoro Corozay.

C uenbio JanpHeimero pacmupenus pador B Havase 1959 r. paccagHuky ObulM mepegaHbl
3eMJIM, pacIojiokeHHbIe B ToauHe p. benbbek Haxumosckoro paiiona r. CeBacronons. B 1962 r. Ha
ATUX 3eMJISIX Hayalach 3aKJaJKa HOBBIX KOJUIEKIIMOHHBIX HACAXACHUN. B CBsI3U CO 3HAUUTEIbHBIM
pacimpeHreM o0beMa U YIIIyOJICeHHMEM Hay4dyHO-HCCIIEOBATeIbCKOM padoThl MO HW3YYECHHIO
MMEIOIUXCS COPTOB B KOJUIEKLIMOHHBIX cajax B mMae 1962 1. paccagHMk ObUI peopraHu30BaH B
Kpeimckyro nomonornueckyto cranuvio BUP um. H.M. BasunoBa ¢ nenrpom B c. [lampHee I
Cesactronons. lOro-zamamnas wacte mnpenaropuit Kpbima, ¢ OGIaronpusTHO —CIIOKUBIIMMUCS
MOYBEHHO-KJIMMaTUYECKUMH YCIIOBUSIMHU, SIBJISIETCSl JIy4dllledl TeppuUTOpuUed JUIsi BbIpallliBaHUS
LIEHHBIX TUIOJIOBBIX M OPEXOIUIOAHBIX KyAbTYyp [1].

Hayuno-uccnenoBarenbckass paboTa Ha CTaHUMU ObUIa HANpaBieHAa HA pEIICHHE Mpobdiem
MOOWJIM3alMU, OOOTalleHuss W U3yYeHHs MHUPOBOrO TeHO(pOHJa KYIbTYPHBIX pPAacTeHHUH,
YCOBEPIICHCTBOBAHMUS CYIIECTBYIOIIUX METOJOB OLIEHKH pPACTeHUH ¢ 1Lenblo 3(PPEeKTUBHOTO
MCIIOJIb30BaHUS X B IIPOU3BOJICTBE U CEJIEKIIUH.

B Hacrosimiee Bpemsi BCS TEpPPUTOPUS C KOJUIEKIIMOHHOM HH(PACTPyKTypoil mepenaHa B
denepanbHOE roCcyIapcTBEHHOE OIO/KETHOE yupekaeHne Hayku « HUKUTCKuit GoTaHHMYeCKui can —
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Hanmonanenbiit Hayunslii 1ieHTp» Poccuiickort Axkanemun Hayk (®I'BYH «HBC-HHI» PAH) u
npeoOpasoBaHna B [Ipearoprnoe otaeneHue npakTUYECKH B 3a0pOIIEHHOM COCTOSTHUU.

Mamepuan u memoouxa ucciedo8anutl

O6bexkTaMu HccIeI0BaHU SBUITUCH CTapble KOJUIEKIIMOHHBIE Ca/ibl U HOBBIE MTOCAJIKU COPTOB
si610HM Ha Tepputopuu [Ipenropunoro otaenenus «Kpeimckas momosornyeckas crannus» OI'BYH
HBC-HHII PAH.

WccnenoBanuss TPOBOAMIM COIVIACHO OOIICIPUHATBIX MPOrpaMM W MeToauk [2-4].
CoprousydyeHue MpOBOAWIOCH IO METOAUKE, pa3paboTaHHOW B HHUKHUTCKOM OOTaHUYECKOM cany.
HaGmronenus Benuch 1Mo oOenpuHATHIM METOANKAM [S].

DUTONMATOIOTMYECKUE HUCCIIECIOBAHUS MPOBOJMWINCH MO BH3YyaJbHBIM OLIEHKAM COCTOSHUS
pacTeHHii Ha MpeIMeT HATWYUs TPUOHBIX OOJEe3HEH, JHTOMOBPEIUTEICH U MPU3HAKOB YTHETCHHS.
@denonoruueckre HaOMIOAEHHUS BeIUCh 3a (a3zaMu pa3BUTUSL pacTeHu (Hayallo Bereraunuw,
L[BETEHUE, IUJIOJOHOIICHNE, a TaKK€ HWHTEHCUBHOCTb ILIBETCHHS U IUIOAOHOIIEHUS B Oaiax).
[TpoBonuics CpaBHUTENBHBIA aHAIN3 (EHOJOTUYCCKUX XapPaKTCPUCTUK PA3IUYHBIX COPTOB U
BO3PACTHBIX IPYIII PACTCHUM.

Pesynvmamut uccneoosarnuii
PaboTta mo coprom3ydeHuio MMeromerocsi reHo(oHaa SO0MOHN aKTyalbHO, UMEET HAYyYHYIO
HOBH3HY M OOJBIIYIO MPAKTHYECKYIO0 IEHHOCTh. Komnekunonuslii Gpona ss610oHM npeacrasieH 923
copramu U 97 rubpumamu u (opmamMu 3apyOeKHOM M oOTedecTBeHHOH cenekuuu [6-8]. Bcee
pazHooOpa3ue KOJUIEKIMOHHOro QoHaa s6moHM mnpenctaBieHo 38 crpanamu wmupa. OOmas
IJI0IA]Ib, 3aHMMaeMasi KoJUIeKIuen, cocrapisier 3,33 ra, rog nocaaku 2014. CtpykTypa KOJJIEKIIUH
si0JIOHY (B MPOIICHTAX ) MpeIcTaBieHa Ha Pucynke 1.

32,3 2l =2 m3
4 m5 m6
m7 m8 =9
10 m11 m12

13 =14

Pucynok 1. Crpykrypa xomnekuuu s610Hu (B %): 1. CIIA —17,7 % (180); 2. Ykpauna — 14,3 %
(145); 3. Aurmms — 6,1% (62); 4. Poccust — 4,4% (45); 5. T'epmanus — 3,3% (34); 6. Kanama —2,7% (28); 7.
®pannus —2,4% (24); 8. Upan —2,3% (23); 9. SAnonust — 1,6% (16); 10. Kpsim (cTapomectrsie copta) 1,4%
(14); 11. Kazaxctaa — 1,3% (13); 12. [serus — 1,1% (11); 13. apyrue —9,2% (94); 14. HeonpeneneHHOTO
craryca —32,3% (331 copr)

CocrosiHue 1IBETEHHUsI HAOMIOMAaeMbIX COPTOOOPA3IIOB KOJJIEKIIMOHHOTO cana s0moHu B 2024
roay npuBezaeHo B Tabmuie 1, rae mis cpaBHeHUs puBeAeHbI qanHble 3a 2023 u 2022 ronpbl.

Haunnas ¢ 2022 roma mpoBeneHa AeTanbHash WHBEHTApH3aIlUs KOJUICKIIMOHHBIX (POHJIIOB C
OTpe/ieNieHueM OOIEro COCTOSHUS U BBINAAOB pacTeHud. DU3MOIOTHYECKOE COCTOSHUE
KOJUIEKITMOHHBIX HacaXIeHHH s0moHu xopomree. M3 3532 mocaloyHBIX MECT B KOJUIEKIIUUA B

m Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 22



broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 11. Ne9 2025
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/118

XOpPOIIEM U YIOBJIETBOPUTENLHOM cocTossHuM HaxozsaTcs 3157 nepesweB (89,4%), ocnabieHHBIX —
171 nepeBo (4,8%). Otmeuaercs rubens 204 nepeBveB (5,8%) B pe3ynbrare MNOATOIUICHMUS,
BBI3BAaHHOTO pa3nuBoM peku benbOek B 2021 rogy u npyrumu HeOIaronpusaTHEIMU (akTopamu. B
CBSI3U C 3TUM IUIAHUPYETCS MPOU3BECTH PEMOHT BBIMABIINX W3 KOJUIEKLIMHU pacTeHuid. MzyueHunem
ObUIO OXBau€HO 175 KOJUIEKIIMOHHBIX COPTOOOPA3LOB PA3IMYHOTO SKOJOro-reorpaduyeckoro
npoucxoxkaeHus. [IpoBenensl peHoIornueckre HaOMIOAEHUS 1 OTMEUEHBI CPOKHU MPOXOXKICHHUS (a3
CE30HHOTO PA3BUTHUS W3yYaeMbIX COPTOB SIOJOHHM C ONPENEICHUEM CPOKOB HACTYIUICHUS TOW WIIH
uHOU (pa3pl. BeigeneHsl copTa ¢ paHHUMH M TO3AHUMHU CPOKAaMH Havaja BereTaluy, [BETCHHUS, a
TaKKe copTa ¢ Haubosee MPOAOIKUTEIbHBIM EPUOIOM LIBETECHUSI.

Tabnuna 1
OLIEHKA COCTOSHHMS IBETEHU A HABJIIIOJAEMbBIX COPTOOBPA3LIOB SIBJIOHU
B 2022-2024 rr.

Ilepuoo Oyenka cocmosnus yeemenust, %

Habooenus 0 bannos eOUHUYHO 1 6ann 2 banna 3 b6anna 4 6ama 5 bannos
2024 1,1 57 25,7 20,6 21,2 12,6 13,1
2023 2,9 53,7 211 15,4 5,2 1,7 -
2022 12,0 49,7 26,3 8,0 4,0 - -

JIOBOJIBHO TEIUIBI TEMIEpaTypHBIA peXUM B TEUCHHUH psijia JieT B benbOekckoil nonuue, rae
pacnoiokeHa KOJUIEKIMsI, 3aMETHO MOBJIMSAJ Ha CPOKU Hayasla BEreTaluu U LBETEHUs s10J0HU (Bce
(a3bl pa3BUTHUS CABUHYTHI Ha 2-3 HeJenu Blepea). Tak, HalpuMep, BereTanus y sS0J0HU Hadauach
B koHIe |l nmexampl mapTa, a OCHOBHOE KOJIMYECTBO cOopToB pacmyctuiioch B Il mekame mapra.
Panpme npyrux (18-20 mapra) Havanu Bererauuto copra: CuneBup, Jlyuwadep, JlutoBckoe
caxapHoe, Konposckoe, Bozpoxnenue, Jxe3unckoe pannee, Koncrantun Hamonu, 3aps Anaray,
Jlana Pen (I>xonapen), Opnosckas ['upnsuna, Opnu Pen bpur, Jxxepcu Mak, Kyry3osen, denuius,
Mopcnyp Mekunrom, TBunTH AHK (Bcero 16 copro). B rpynmy coptoB ¢ Hanbojee MO3THUMHU
CpokamMu Hayaya Beretanuu (25-28 mapTta), 4TO SBISIETCS LIEHHBIM MPU3HAKOM IMPH BBIPAIIMBAHUU
UX B paliOHaxX C HaJM4MEM BO3BPAaTHBIX IO3JHEBECEHHUX 3aMOPO3KOB, BOILIM CIEIYIOLIUE COpTa:
Cropr Cropm J[lemumec, Pensen, benxam Canc, bomep Mekuntom, T'opo, Momuc [enurec,
Canranar, CnaBa Anmmwu, Emnoycnyp, Canxrtyapu [enmumec, Posin Pen Jlenumec (Bcero 12
COPTOB).

Hauano uBerenus s610HM MPUIIIIOCH HA KOHEI[ MapTa - HayaJlo ampersl, a MAacCOBOE 1BETEHUE
Ha |I-1ll nexanpr anpens. Copra ¢ Haubosnee paHHHUMM CpOKaMu Hadaja 1BeTeHus (28 mapra - 5
anpens): [lepsoe, Jlyuapep, KOOII-317, JIubeptu Canc, KB-102, JIuGeprtu, JIntoBckoe caxapHoe,
OtraBa 0341, Komposckoe, Ilmaii, [[xesmnckoe Pannee, Jlo6o, DOmumus, OcBanba, Jlana Pen
(xonapen), Koyanc, Opnosckas ['mpistana, Momtoc Pyncrok Az, Dnsimod, Opnu Pex bpur, Kynep
7CBz (Bcero 21 copt). Beigenena rpyrmma copToB ¢ Hanboiee MOo3IHUMH CPOKaMH Havyaa [BETEHUS
(15-18 ampens), Bcero 51 copt, a umeHHO: AsepOaiimkaHckoe, Meauna, Mopcrnyp Tomnnen
Henumec, [Mypurtan, KB-101 (Teneiimon), Meiiku, Kokc Opamx Kynep, 1-200, Txynus Pen, OR-
33t-90, 1A-65-17, Paputan, HwioBen, Tonm Pen [lenmmec, Kymep 5a, Pyou, T'opo, ®UMXY,
Muronn, Opuent bototu, Cxynbmaiictep, Xeit Opau Pex Jenumec, Cymmepen, [lnams, K3AIIN-1,
Kpsimckoe, Opmu [xxoH, Ornen, Harer, Kynep 2, Bumamx lonn, MBepusa, bonrapa, T'onnen
Pesucrent, Monuc enumec, [onnen [Jenumec, Canranar, Yancnyp, CnaBa Auruu, Ennoycnyp,
3uMHss ckas3ka, Aysemicnyp, baennmmu Opawx, Ksuntu, Mepron IIpomuduk, Maska, Apoma ne
Bape, Posit Pen Jlenumec, Opeun, ®pes, Counnckuit Bennkan.
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B rpynmy coproB ¢ Hambojee MPOMODKUTEIBHBIM TepuonoM nBeTeHus (20-23 mHs), 9TO
SIBJISIETCSL TIOJIOKUTENbHBIM MPU3HAKOM U TIOBBIIIAET BO3MOXKHOCTH 3aBSI3bIBAEMOCTHU IUIOAOB MpPU
HEONMArONPUATHBIX KIMMATHYCCKUX YCIOBUSAX B MEPUOJ IBETCHUS (HOXKIW, TYMaHBI, IIOXOH JIET
myen), Bxoaar: ['ammeprom, OtraBa 0341, Kogposckoe, [lnait, Jlke3unckoe pannee, BM 41497,
3aps Anaray, U-200, Munkap, Opnosckas ['upnsuna, Ornen, xepcu Mak, Menb6a, TBuaTH AHK
(Bcero 14 coptoB).

B pesynbrare mnpoBeneHHBIX OOCIENOBAaHMN HW3y4yaBIIErocs Habopa COPTOB IOJIHOE
oTcyTcTBHE 11BeTKOB B 2024 romy Habmronanocs y 1,1% coptoB (2 1IT.), €AMHUYHBIE COLBETHS HA
OTJIENbHBIX epeBbsiX — Y 5,7% coptoB (10 wt.), uBenu Ha 1 6ann — 25,7% coptoB (45 mrt.), 2-x
6amibpHOE 11BeTeHre oTMedeHo y 20,6% coptoB (36 mrt.), y 21,2% coproB (37 1mIT.) OTMeueHa cuia
I[BETCHUs B mpenenax 3-x 6amios, a y 12,6% coptoB (22 mt.) cuia BeTeHUs Jocturaia 4 6aios.
HauBpicmime 5 06amnoB nBereHuss B Tekyiiem roxy HabOmomamuch y 13,1% coproB: KB-102,
JIn6eptu, OtraBa 0341, Beuepnsis 3aps, Konporckoe, [[xeitmc I'pueB Cryp, Can Cer, Ilarepcon,
Jlana Pen ([Ixonapen), Xapmana, ®@nyepam, duecra, Menbda, Maska, Jlenmunus, Dmucra, Opew,
Tpaiinent, Crapk Cnyp Opaubneis, IOxunoe, Counnckuii Benukan, Casa, Pybunerra (Bcero 23
copra).

B cBsi3u ¢ TeM, U4TO KOJUIEKIIMS HaXOAUTCS B BOAOOXPAHHOM 30HE peku benbOek u 3aiuTHON
30He benpOekckoro Bomo3abopa, Iie OrpaHUYeHbl MEPONPUSATHS IO 3alIUTEe PACTEHUN OT COPHOMN
pacTUTENbHOCTH, BpeauTesed U Oosie3HEeH (3ampeleHo MPUMEHEHHE arpoOXUMHUKATOB), HaJIU4YUEM
[[BETOCJIOB, OTCYTCTBHEM B ONWKAWIIUX paliOHAX IMaceKW, a TaKXKe IPH JOMOIHUTEIHHOM
OTpHUIATEILbHOM BO3ACMCTBUM HETaTUBHBIX MOTOAHBIX (DaKTOpOB, ObLIa 3HAYUTENBHO CHIKEHA
CTENEeHb OIIOJOTBOPEHUsI OYyTOHOB, M KaK CIEACTBHE IPUBENO K MOTEPE YpoxkKas U CHUIKCHHIO
KauecTBa TUION0B. COCTOSIHME TIOAOHOUICHUsS HAOIIONAEMBIX COPTOOOPA3OB KOJUICKIIMOHHOTO
cana ss6nouu B 2024 rony npuBeneHno B Tabnuue 2. s cpaBHeHUs1 MpUBeIeHbI 1aHHbIe 3a 2023 u
2022 roasl.

Tabnuma 2
COCTOSHHME TUIOAOHOIIEHU S COPTOOBPA3IIOB SIBJIOHU
B nnepuon ¢ 2022 no 2024 rr.
Ilepuoo Ouyenka cocmosinus niodonouterus, %
HabnI0OeHUs. 0 bannos eounuurno 1 6ann 26amna 3 6ama 4 6anna 5 bannos
2024 5,7 26,3 22,9 194 154 8,6 1,7
2023 61,7 314 57 0,6 0,6 - -

2022 67,0 33,0 - - - - -

B pesynbrare mnpoBeneHHBIX OOCIENOBaHMN W3ydYaBIIErocs Habopa COPTOB MOJHOE
orcyrcTBHe TWonoB B 2024 rony Habmromanock y 5,7% coptoB (10 mIT.), €eTMHUYHBIE MOl — Y
26,3% coptoB (46 mt.), TwiogoHocunu Ha 1 Gamnm — 22,9% coproB (40 mT.), 2-x OamibHOE
mogoHomenne otmedeHo y 19,4% copros (34 wr.), y 15,4% coptoB (27 mT.) OTMEUYEeHa CHiia
TJIOZIOHOIIIEHUS B mpeaenax 3-x 6amios, a 'y 8,6% coptoB (15 mIT.) cuia MIoI0HOMIEHUS JOCTUTaIa
4 6amnoB. HauBbicmine 5 6anioB MIOMOHOIICHHS B TEKyIeM rony Habmonamuchk y 1,7% copros:
[Tarepcon, ®uecra, MaBka (Bcero 3 copra).

[Imoner HEKOTOPBIX coOpTOB siOMOHM B ycioBusix IIpearopnoro otaenenuss HuxuTckoro
0OTaHUYECKOTO cajla MpuBeaeHBI HAa PucyHke 2.
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Pucynok 2. ITnoapr coproB: 1 — Hacnennuna; 2 — Makdpu; 3 — Jlana Pen; 4 - Koaposckoe; 5 —
Owmunus; 6 — HeroBerr; 7 — JluckaBepu; 8 — Cunan Anva Atuackuit; 9 - Xapnang; 10 — Osmod; 11 — Magka;
12 — Anb6ena. @oro: C.B. Kypmac
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B Kpeimy Hambosiee BpeIOHOCHBIMH 3abosieBaHHSMH f0g0HM siBisitorcst mapma (Venturia
inaequalis (Cooke) G. Winter) [9] u myunucras poca (Podosphaera leucotricha (Ellis & Everhart)
Salmon) [10]. [Mocnennsis sBIsiCTCS B HACTOALIECE BPEMs NPEBATUPYIONIMM 3a00JICBAHUEM BO BCEi
I0’)KHOH 30HE.

Myunucras poca B yciaoBusX mpearopHoro KppiMa B HacakJeHUAX sOJIOHU HAHOCUT
3HAYUTETHHO OONBIIMIA SKOHOMUYECKUH yiiep0, uYeM mapmia. BpenoHOCHOCTh MaToreHa
BBIPA)XAETCsl B MOPAKEHUU TOYEK, MOOEroB, COIBETUH, JIUCTHEB U IUIONOB. DTOMY CIIOCOOCTBYIOT
cieun(pUIecKrii MUKPOKIMMAT JAAHHOTO paiiOHAa, a TaKkkKe HeAocTaroyHas 3(PQPEeKTHBHOCTH Mep
O00oprOBI. bbuta TIpOBemeHa ToJieBas OICHKAa YCTOMYMBOCTH HaOmomaemMbix 175 coprooOpasiioB
sI0JIOHU K BBILICYKAa3aHHBIM 3200JICBAaHUSIM.

[TorogHbie YCIOBHUSI TEKYIIETO TOfAa SIBISUIMCH JTOCTATOYHO ONAroNpHSTHBIM ISl Pa3BUTHUSA
OCHOBHBIX 3a00JIeBaHUH SIOJIOHM — MYYHHCTOW pochl u mapumu. OpHako, B Xone 00CienoBaHUN
TEKYILEro To/a, B KOJJICKIMOHHBIX HACaXJCHUAX BBISIBICHO TOJIBKO 15 coproobpasuoB (8,5%)
HMEIOIIUX TMOpakeHue MYYHUCTOHM pocoil. CoCTOSHHE TMOpPaXEHUs MYYHHCTOM  pocoi
HaOII0JaeMbIX COPTOOOPA3IOB KOJUIEKIIMOHHOTO cajia si610Hu B 2024 rony npuseneno B Tabmure 3.
Jist cpaBHeHUS TpuBeACHBI JaHHbIe 3a 2023 1 2022 rossl.

Tabnuua 3
COCTOSIHUE IMOPAXEHMS MYYHUCTOM POCOU HABJIIOJJAEMBIX COPTOOBPA3LIOB
SABJIOHMU 3a nepuon ¢ 2022 o 2024 roasl

Ilepuoo Oyenka cocmosHus NOPadlcerus Myunucmot pocou, %

Haobmooenus 0 6annos 1 6ann 2 banna 3 banna 4 6anna 5 bannos
2024 91,5 7,4 1,1 - - -
2023 97,7 2,3 - - - -
2022 98,9 1,1 - - - -

Brisienst 13 coproobpasuos (7,4%) uMerOmMX MopakeHue MYYHHCTON pocoi Ha 1 Gain
(Xomzyaku, Jlygadep, Bals 0249, JIubeptu, Koaposckoe, Meauna, OcBajba, Inbinod, ApTHK,
Murona, [Tacuduku, Snucra, Caa) u 2 coproodpasna (1,1%) ¢ mopakenuem Ha 2 6anna (DabcTap
Onwiod, Pertnmxkep). ¥ 160 coproodpasios (91,5%) nmpu3HakoB MOpaKeHUss My4YHUCTOM POCOM HE
BBISIBJICHO.

O606mas urorn HAOMIONCHUM Ha TPOTSHKEHUH S5-U TOCIENHUX JIeT, MOXXHO BBIICTUTH
COpPTOOOpA3Ibl CTAOMIEHO TTOKA3BIBAIOIINE €KETOTHYIO IMOBBIMICHHYIO YCTOWIHBOCTh K MYIHHCTON
poce npencraBieHHbIX B Ta0nuie 4.

Tabmuma 4
HAUWBOJIEE YCTOMYUBBIE COPTOOBPASIIbI SIBJIOHU K MYYHUCTOM POCE

Cmenens Copma, ¢hopmoi
nopasicenus, 6an
0 JIuGeptn Canc, Beuepnsis 3aps, AzepOaiikanckoe, [xesunckoe Pannee, KB-101,

Pusens, Jlymunua, Smunus, Metiku, Opuent, Jxonanen, [leryn, Kynep 4, Kynep 3,
OR-33t-90, [1a-65-17, Papuran, Hetosen, Kynep Sa, Menzenu, Hopuc, Canranar,
Yamicnyp, I'pad 9330, Maska, [lepkunc, Teuatu Auk, Counncknii Benmnkan

0,1 Csuranok, ['nencron, Makdpu, 'ammeprom, Orraa 0341, Hacnennuia, benopycckuit
Cumnarn, Pensen, Cnasa Ilo6enurensm, Ckucityp Pex [lemumec, Can Cet, Pannee
Kpymnoe, Koke Opamx Kynep, IOnurep, Pencryp, Opnosckas ['upnsama, Mamtoc
Pyrcrok AZ, Ton Pen Jenumec, CnaBa Mupa, Pyou, Xapnana, Asyamiciyp,
Ckynsmaiictep, Kpeimckoe, Bunamk N'onn, Apner, ®@nyepam, Ksunty, FOxHOe
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Haubonee Bbicokass creneHb ycroiumBocTH (0 OamaoB) K yKa3aHHOMY 3a00JIEBaHHIO
BosiBNieHa Y 28 coptoB. Cpenm Hux: JIubeptu Canc, JxesmHckoe Pannee, Pupens, Jlymunwiia,
Omunus, Metiku, Opuent, Hopuc, Papuran, [xonanen, Canranar, Iletyn, HetoBen u ap. I'pynny ¢
MOBBIIIEHHON CTENEHbI0 YCTOHUMBOCTH K MyuHHcToi poce (0,1 6amra) coctaBuiu 29 copToB
s6nonn: CButanok, [encron, Makdpu, benopycckuii Cunan, Pensen, Can Cert, Pannee Kpymnnoe,
KOnurep, Opnosckas 'mpnsaana, CnaBa Mupa, Pyou, Xapnana, ®@nyepanr u zip.

[Tapma B ycnoBUSAX NpeAropHod 30HbI KpbIMa 3HAYUTENIBHO MEHEE BPENOHOCHA, 4YEM
MyuHucTass poca. OJIHAKO, B OTIEIbHBIE TOJbl, MPU ONTUMAILHO CKJIAJBIBAIOIIMUXCS MOTOIHBIX
ycIIOBUSAX (MOBBILMICHHAs! BIAKHOCTh BO3/1yXa B BECEHHE-JIETHUM MEpPHUOJ], BBICOKAs TeMIEpaTypa)
pa3BuTHE 3a00JI€BaHMUS MOKET HAHOCUTD JJOBOJILHO OILIYTUMBIH Bpes siI0JI0HEBbIM HACaXKACHUSIM.

B Ttekymem roay, B xome 0OcCleIOBaHUN B KOJUICKIIMOHHBIX HACaXJICHHUSX BBISBICHO 69
coptoobpasioB (39,4%) mopaxeHHbx mapmoi. COCTOSHUE MOPaKEHUS MApHION HAOITFOIAeMBIX
COpTO00OpPa3I0B KOJJIEKIIMOHHOTO caaa sioaoru B 2024 r npuBeneno B Tabmuie 5. J{ns cpaBHeHUs
npuBeneHsbl fanHbie 32 2023 u 2022 rojsl.

Tabmuma 5
COCTOSHME ITOPAXKEHMU S TTAPLIIOM HABJIFOJJAEMBIX COPTOOBPA3LIOB SIBJIOHU
3a nmepuon ¢ 2022 mo 2024 rr.

Ilepuoo Oyenka cocmoanusa nopajicenus napuiot, %

Habnooenus 0 6amoB 1 Gann 2 Gana 3 bamia 4 6amma 5 GamnoB
2024 60,6 36,0 3,4 - - -
2023 81,7 14,9 3,4 - - -
2022 83,4 9,2 6,3 11 - -

Ha 2 6amra, Habnronanock nospexaeHue y 6 coptoB (3,4%): CuneBup, Myrcy, JIxe3nHCKOE
pannee, bonep MekunTom, Haret, ['ongen [lenmumec. Emé 63 copra (36,0%) Obuti MOBpEKACHBI HA
1 Gamn, cpenu Hux: Xomsyaku, Ilunzamue, CButaHok, Dnbcrap Oabmod, ['ameprom, Menuna,
benopycckuit cunamn, Cropr Cropm [enumec, benxam Canc, Peitnmxep, Pusenb, Kokc Opanx
Kynep, Kynep 6, llBaiiuep, Pencryp, 1M-200, Txoncon Mekunrtom, Yanap, Onbumod, Pomxepc
Mexkuntom, Tonm Pen [demumec, Asysmicmyp, ®UMXY, Mekunrom ['mrantckuii, KpsiMckoe,
Kynep 2, Penmupaxie, Mopcryp MekunTom u zip.

VY ocranbhbix 106 coptos (60,6 %) nmpu3HakoB 3a00€BaHMs APLION BBISBICHO HE OBLIO.

ITo pe3ynapraram 5-u JeTHUX HAOIIOEHUI MOXHO BBIIEIUTH PsAJl COPTOOOPA3LOB C BHICOKOH U
MIOBBIIIEHHOW CTETIEHBIO YCTOHYHMBOCTH K BO30OYIUTEIIO MAPIIH, YTO MpeacTaBieHo B Tadmure 6.

Tabnuua 6
COPTOOBPA3IIbI SIBJIOHU BEICOKO U MTOBBIIIEHHON YCTOMYMBOCTBIO
K BO3BY AUTEJIIO ITAPLIN
Cmeneno Copma, ¢hopmoi
nopasicenus, 6au
0 Makdpu, Tepemok, JIubeptu, Pensen, Ixeiimc ['pus Cryp, Meiiku, [letyin, FOnutep,

Opioeckas ['upisaaa, OR-33t-90, Papuran, Muroma, Cunan AimMa-ATHHCKUH,
TlNonnen Pesucren, Om Ilayn, Canranar, ['pad 3330, Magska, FOre Bentu, TBunTH
Ank, Amynet, Counnckuil Benukan, [lepoe

0,1 Jubeptu Canc, Bals 0249, Konposckoe, Xoneiiromnm, Bozpoxaenue, Ciasa
ITo6enurensm, BM 41497, Akane, KB-101, Omunus, Can Cer, OcBanny, Jlana Pep,
Mamnroc Pyrcrok AZ, HetoBen, Xapnang, @epronu Tenu, duckaBepu, KBunTH,
®uecra, Jenumus, Opes, Casa.
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W3 mpuBeneHHBIX MaHHBIX BHUAHO, YTO Tpymma u3 23 COpTOB sIOJOHHM 00JIaJaeT BBICOKOU
CTENEHBIO YCTOMYMBOCTH W 3a TOCJICIHHUE TOABl HE MMENIa TPU3HAKOB MOPAXKEHHUs BO30YyIUTEIEM
napumm. Cpenu Hux: Makdpu, Tepemok, JInbGeptu, Pensen, Metiku, Ileryn, Opnosckas ['mpnsania,
KOmurep, OR-33t-90, Muronn, l'onnen Pesucren, Om [Tayn, Maska, Amyner, TBuHTH AHK U Jp.

Hesnaunrtensubie mnpusHaku 3a0oneBanus (0,1 OGamra) W TOBBINICHHYIO  CTEICHb
YCTOMYMBOCTH K BO30OYIHMTENIO TMapIIX B MOCJIEIHUE TOABI Moka3anu 24 copra somoHu. K HuM
otHocsarcs: Jlubeptu Canc, Bals 0249, Xoweiirona, Bospoxkaenue, Axane, Imuus, Can Cer,
Ocsanbg, Jlana Pen, HetoBen, Xapnanna, @epronu Tenu, {uckasepu, @pe3, Casa u 1ip.

beimun coOpaHbl M TepenaHbl, B JIaDOpaTOPUIO CEICKIIMM M COPTOM3ydeHHs ¢. MaleHbKoe,
IJIOJBI 5 COPTOB AJIA UccaeaoBanmi. Pe3ynbrarel oToOpaxensl B Tabmuiie 7.

Tabmuma 7
COPTOOBPASIIBI INIOAOB SIBJIOHU, ITEPEJAHHBIE JAJ11 I/ICCJIEI[OBAHI/IPI
B JIABOPATOPHIO CEJIEKIIUW U COPTOU3YUYEHUM S

Ne n/n Copm, ¢hopma Cpeousia macca, 2 Buewnuii 6uo, bann Bxyc, 6ann
1 Pelinmxep 170 4.8 3,8
2 OcBaipg 110 4,0 4,0
3 TrosbIan 126 4.0 3,5
4 Can Cer 164 4,3 3,5
5 Joxeiimc I'pues Cryp 165 45 3,9-4,2

Ha oneITHBIX y4aCTKax KOJUICKIIUU SI0JIOHH IIPpOBOAUTCA 06pe31<a JACPEBLEB, CIKECMCCAYHOC
PBIXJICHUC ITOYBBI, JUCKOBAHHUC B MCKAYPAABAX U YIAJICHUC COpHOﬁ PACTUTCIIbHOCTH.

Boi6o0wi

TpeOoBanus pexxuma BOJOOXPAHHOM 30HBI PekH benbOek W 3ammMTHON 30HBI BelbOeKcKoro
BOJI03a00pa, I OrpaHHYCHbl MEPONPHATHS IO 3alIUTe PACTEHHUH OT COPHOH PacTHTEIbHOCTH,
BpeIUTENICH 1 O0JIC3HEH BENYT K MOTEPE ypoKasi U CHIIKCHHIO KaduecTBa IJI0/0B si0JoHU. B cBsi3u ¢
3THUM HEO0OXOIUMO MPOBECTH KOMIUIEKC HAYYHO-UCCIICAOBATEIbCKUX Pa0OT MO BHEAPSHUIO HA ITHX
y4acTKax OMOIOTUYECKUX Mep 3allUThl PACTEHUI.

[TpomomKUTh HayYHO-UCCIIEAOBATENbCKIE PA0OTHl MO PEUICHHIO MPOOJeM COXpaHEHHS,
MoOmIM3anuy, OOOTalmCHUsI W W3YYEHUsS MHPOBOrO TeHO(OHIa KYIBTYpHBIX PACTCHHIA,
YCOBEPIICHCTBOBAHUS CYIISCTBYIOIIUX METOJOB OICHKH pPACTEHUH ¢ 1enbio 3(pQeKTHBHOTO
MCIIOJIb30BaHUS MX B MIPOU3BOJICTBE U CENEKIINH.

N3ydeno 175  KOMJIEKIMOHHBIX  COPTOOOPA3OB  AOJOHM  Pa3IMYHOTO  JKOJOTO-
reorpauyeckoro mpoucxoxaeHus. [IpoBeeHbl (PeHOTOTHICCKIE HAOIOACHHS U OTMEUEHBI CPOKU
MPOXOXKICHHS (a3 CE30HHOTO Pa3BHUTHS U3y4aEMBIX COPTOB C OMPEACICHUEM CPOKOB HACTYIUICHHUS
TOM wiau uHOM (as3pl. BeimeneHsl copra ¢ paHHMMHU M TMO3JHUMH CPOKaMU Hayana BereTalluu,
[[BETEHUS, a TAK)KE COpTa ¢ Hanbolee MPOI0JDKUTENBHBIM MepruoaoM 1iBeTeHus. Kpaitne Heobxonum
PEMOHT BBITABIINX M3 KOJUIEKIIUN PACTCHUH.

Cnucok numepamypul:
1. Cepruesckas E. B. Cucremaruka Boicinx pactenuid. CI16.: Jlans, 2002. C. 231-233.
2. JocnexoB b. A. Metoauka moieBbix onbIiToB. M.: Konoc, 1979. 416 c.
3. CenoB E. H., OromernioBa T. II. Ilporpamma W MeTOJMKa COPTOM3YYCHHUS TUIOIOBBIX,
ATOAHBIX U OpexomuIoaHbIX KynbTyp. Opén: BHUHNCIIK, 1999. 606 c.
4. JlobGanoB I. A. Ilporpamma u MeETOIMKAa COPTOU3YYCHMS IUIOJIOBBIX, STOAHBIX H
OPEXOIIOAHBIX KyAbTYp. Muuypusck, 1973. 496 c.
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Annomayus. Tlponiecchl T100aIbHOTO MOTEIUICHUS U MacIiTaOHOE BO3/EHCTBHE MHBA3HBHBIX
BUJIOB, TAKUX KaK YCCYpHICKHMH moiurpad, MPUBOAST K AETPajallid JIECHBIX DKOCHUCTEM M HX
Onoslornyeckoro pasHooOpasms. Llempro WcclieoBaHM SBISUTUCH BBISABICHHE TEHETHYECKHX
(baKTOpOB YCTOMYMBOCTH BHIOB XBOMHBIX PAaCTEHHI Ha MpPUMEpe COCHBbI OOBIKHOBEeHHOH (Pinus
sylvestris L.) u rubpuaHoro KomIuiekca ejeii oObIKHOBeHHOM M cubupckoii (Picea abies (L.) H.
Karst.—P. obovata Ledeb.) x 3acyxe um aHanu3 UX TeHETHYECKUX JETEPMUHAHT YCTOMYMBOCTH K
BO3/ICHCTBUIO TATOT€HHBIX OPraHU3MOB W (HUTOGAroB B PpErHOHE WHBA3UU YCCYPHICKOTO
nonurpacda Ha Ypane. Pazpaboransl u mporecTupoBanbl 16 map npaitMepoB K JIOKycaM aIallTUBHO-
3HaunMbIX reHoB P. sylvestris u P. abies—P. obovata, accounupoBaHHBIX ¢ 3aCyXOYCTOWYHBOCTBIO;

m Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 30


http://orcid.org/0000-0002-2255-2434
http://orcid.org/0000-0002-2255-2434

broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 11. Ne9 2025
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/118

BbIsiBJICHBI 97 m 110 momuMopdHBIX TO3WIMKA B W3YYCHHBIX JIOKYCaX BHUIOB COOTBETCTBEHHO.
VYCTaHOBJIEHO, YTO W3yYEHHBIE BHJIBI WMEIOT B II€JIOM CpPEIHUN YpPOBEHb HYKJICOTHUIHOTO
pasHooOpa3us B peruone kak s P. sylvestris (Hd = 0,662; = = 0,004; 6w = 0,013) tak u mist P.
abies—P. obovata (Hd = 0,761; = = 0,005; 6y = 0,008). BoisiBiieHbI JOKYCBHI, TOTUMOP(HU3M KOTOPBIX
MOTEHITMAIBHO aJIalITUBEH B OTHOIICHUH a0MOTHYECKHX (YCTOMYMBOCTB K 3acyXe) M OMOTHYECKHUX
(BO31CHCTBHE TATOTCHHBIX OPraHU3MOB) (DAKTOPOB Cpelbl, MEPCIEKTHUBHBIC IS AAJIBHEHIIETO
uzydenus. [lomumopdusm  JIOKyCOB  aJaNTUBHO-3HAYMMBIX T'€HOB, ACCOLMUPOBAHHBIX C
YCTOMUYMBOCTBIO K 3aCyX€ M BO3ACHCTBHIO MATOI€HHBIX OPTraHW3MOB, PEKOMEHAYETCS YYUTHIBAThH
IPU  OIICHKE COCTOSHUSA TeHO(OHJOB TMOMYJSIIUKA BUIOB XBOWHBIX PACTEHUH B PErHOHE
HUCCJIENOBAHUN.

Abstract. The Global warming processes and the large-scale impact of invasive species, such
as the Ussuriysk polygraph, lead to the degradation of forest ecosystems and their biological
diversity. The purpose of the research was to identify the genetic factors of the resistance of
coniferous plant species to drought using the example of Scots pine (Pinus sylvestris L.) and a
hybrid complex of Norway and Siberian spruce (Picea abies (L.) H. Karst.—P. obovata Ledeb.) and
to analyze the genetic determinants of the resistance of coniferous plant species to pathogens and
phytophages in the Ural region of the Ussuriysky polygraph invasion and in the adjacent territories.
16 pairs of primers for the loci of adaptively significant genes of P. sylvestris and P. abies—P.
obovata have been developed and tested. P. sylvestris associated with drought resistance; 97 and
110 polymorphic positions in the studied loci of the species, respectively, were identified. It was
found that the studied species have an average level of nucleotide diversity in the region for both P.
sylvestris (Hd = 0,662; = = 0,004; 6y = 0,013) and P. abies—P. obovata (Hd = 0,761; = = 0,005; 6y =
0,008). Loci have been identified whose polymorphism is potentially adaptive in relation to abiotic
(drought resistance) and biotic (impact of pathogenic organisms) environmental factors, which are
promising for further study. The polymorphism of the loci of adaptively significant genes associated
with resistance to drought and the effects of pathogenic organisms and phytophages is
recommended to be taken into account when assessing the state of the gene pools of populations of
coniferous plant species in the research region.

Kniouesvie  cnoea.  TeHETHMUECKMH  MOMUMOp(H3M,  aJaNTHBHO-3HAYMMBIC  TCHBI,
3aCyX0yCTOMUHBOCTD, (PUTONIATOTEHBI, yeccypuiickuii monurpad, Pinus sylvestris L., Picea abies (L.)
H. Karst.—P. obovata Ledeb., Ypau.

Keywords: genetic polymorphism, adaptively significant genes, drought resistance,
phytopathogens, Ussuri polygraph, Pinus sylvestris L., Picea abies (L.) H. Karst.—P. obovata
Ledeb., Ural.

W3meHenne knumara  sBiseTcss  DIoOanbHON  mpoOnemol  coBpeMeHHocTH.  [lpum
I/IHTCHCI/I(i)I/IKaHI/II/I MOTCIUICHHUA U YBCIIMYCHUHN YaCTOTHI 3aCyX 11O BCEMY MUPY JICCHBIC DKOCUCTEMBI
ABJISIIOTCSL OMHUMM W3 HamOojiee YyBCTBUTENBHBIX K 3acyxe [1]. B cBszu ¢ 3TMM HeoOxonumo
U3y4aThb MEXaHU3MBbl 3aCyXOyCTOMYMBOCTH M I€HETHUYECKYK) M3MEHYMBOCTH IMOMYIALUN XBOMHBIX
pacTeHuii AJis BBISIBIECHUS YCTOWYMBBIX (POPM JIEPEBHEB, KOTOPhIE MOYKHO OyJEeT MCIOJIB30BaTh MPH
BOCCTaHOBJICHHH JIECOB B YCIIOBHUSIX INIOOAIIbHOTO MOTEIUICHMs. AJanTallli0 pacTeHUH K 3acyxe
MOXHO TMpPOCIEIUTh Ha AHATOMHUYECKOM, (PU3MOJIOTHUECKOM, OMOXUMHUYECKOM U T'€HETHYECKOM
YPOBHSAX, YTO CBHUJIETEIILCTBYET O KOMILJIEKCHOM NMPHCIIOCOONIEHHOCTH pacTeHUN K MPEOJOJICHHUIO
cTpecca OT HeJoCTaTKa BOJIbI [2].

C u3MeHeHMsIMH KJIMMara Ha IJIaHETe CBSI3aHO YBEJIMYEHHE CllydaeB MHBa3Ui KCUIO(DUIBbHOM
SHTOMO(AyHOH, KOTOPHIM CIIOCOOCTBYET TPAHCIOPTHUPOBKA APEBECHHBI 0€3 yuyeTa KapaHTHHHBIX
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mep [3; 4]. Yeeypuiickuit momurpad Polygraphus proximus Blandford (Coleoptera, Curculionidae,
Scolytinae) sBasieTcs MaNTbHEBOCTOYHBIM BHIOM M €r0 HWHBa3sHHHOE MPOIBIKCHHE HA 3araj
MOBJICKJIO MacIITaOHbIE MOBPEXKACHUS MUXTOBBIX JIECOB Ha Tepputopuu Poccuiickoit denepannn
[5]. K HacTositeMy BpeMEeHH 3TOT YyXXEpOIHBIA BUJ HaiieH Ha Tepputopun 18 cyonrexktoB PO [6].
B Ilepmckom kpae mHBainep Obl1 oOHapyxkeH B 2022 romy B ropoackux jecax T. Ilepmu m 5
necunuectBax Ilepmckoro kpas, a k 2023 r. ero pacnpocTpaHeHue ObLJIO 3aPETUCTPUPOBAHO YKE B
8 mecHnuecTBax [6, 7].

[To nannbM Ha MapT 2025 T, yccypuiickuii noaurpad moBpeaus MUXTOBBIC HacaXIeHUs B 43
MyHurunanurerax Ilepmckoro kpas, 3aTpoHyB 23 JIECHBIX MacCuB, a B utojie 2025 r moBpexaeHuUs
nepeBbeB MUXTHI cubupckoir (Abies sibirica Ledeb.) ormeucnst eme B 4 nmecuumuectBax (1).
CrencTBueM 3THUX MPOLECCOB SBISETCSA JACTPAfalus JIECHBIX IKOCHCTEM M UX OHMOJIOTHYECKOTrO
paszHooOpasus. Yecypuiickuii monurpad mepeHOCUT HECKOIbKO BUIOB OPHOCTOMOBEIX IprOOB, HO
umerno Grosmannia (Ophiostoma) aoshimae Ohtaka & Masuya geMOHCTpHPYET HanboIee TECHYIO
cBs13b ¢ P. proximus u mpereHayeT Ha poJib MOCTOSHHOTO M CHEHU(PHUYHOIO acCOIMaHTa 3TOrO
BpeauTens [§].

ACCOIMAHTBI ABISIOTCS (PUTOMATOTCHAMH, OCIAOJSIOT PAacCTeHHE XO3SMHA U CHOCOOCTBYIOT
JanbHEHIIEMY 3aCEICHUI0 JE€PEBLEB KyKaMu [9].

V mUXThI CHOMPCKOIM OTMEUeHa HHU3Kasi YCTOMYMBOCTD K P. Proximus u k accoluMpOBaHHOMY C
HUM opuocromoBoMy Tpudy G. aoshimae [10, 11].

OTO O0O0BACHSETCA, B YAaCTHOCTH, TEM, YTO Y IHUXThl CHOUPCKOW TPYIIBI CKIEPEH],
IPUJAIOIINUX MEXaHMYECKYI0 IMPOYHOCTh, PacIoyiaraloTcsi BO (posMe MeHee IUIOTHO. DTO JenaeT
dmosmy A. sibirica Gonee mnponuiaeMoii, Kak Uis BHeIpeHHs mohurpada, Tak u i Tud
ouocToMOBBIX TpHOOB, a 0oOmIbHOE cmosoredeHue A. Sibirica, Bo3HMKaromiee B OTBET Ha
MHOTOYMCIICHHbIE aTaku WHBaijepa, ObIcTpo ocnabnser nepeo [12, 13]. Bmecte ¢ Tewm,
reHEeTUYEeCKUe JeTePMUHAHTHI YCTOMYMBOCTH MUXTHI Ha JlanbHeM BocTtoke (B mepBu4HOM apeane P.
Proximus) He UCCIIeI0BAHBI.

B Hacrosimee BpeMsi ycCypHiiCKHiA momurpad BO BTOPHYHOM apealie IOPaskaeT CTBOJIBI MUXTHI
cubupckoii (A. sibirica), Ho Bo3MOXeH ero nepeHoc Ha B U3 poxoB Pinus u Picea [6, 14, 15].

Tak, B Tomckoii obiacTu Xyku ObLIM OOHApy)KeHbl €AMHHYHO Ha nepeBe Picea obovata
Ledeb., B ctBone nepesa Pinus sibirica Du Tour., a Taxke B BeTsix Pinus sylvestris L. [13, 16].

KosBoronuo BHIIOB IPEBECHBIX PACTEHUH M MX BpeAHTENeH («XO3IWH-TIApa3uT») NETATbHO
u3y4arot B MHCTHTYTE Neca HanmonaneHoM akagemuu Hayk Pecniyonuka benapycs [17].

B Cubupckom denepansHom yHuepcutere (r. KpacHospck) mpoBeneHO HccieloBaHHe
reHOMOB BHJIOB XBOWHBIX pacTeHuit u3 pomnos Pinus, Picea, Abies, Larix. Kpome atoro, nzy4arot
OJTHOBPEMEHHO T€HETHYECKHE JIETEPMHUHAHTHI 3aCyXOYCTOMUMBOCTH M YCTOMYMBOCTH BHJIOB
XBOMHBIX pacTeHU K BO3JEHCTBUIO (pUTOMATOreHoB B Jiecax Cubupu [18].

OnHUM U3 TOAXOJOB BBISBICHHUS TE€HETUYECKMX JETEPMMHAHT YCTOWYMBOCTH SIBISIETCS
aHaJN3 OJHOHYKJICOTHIHBIX momumopduszmoB (SNP — Single Nucleotide Polymorphism), koropsrii
MO3BOJISIET  MPOBOJMUTH  MCCIIEJOBAHUS  AaCCOLMATHUBHOIO KAPTHPOBAHUS B  E€CTECTBEHHBIX
MOMYJSIUAX XBOMHBIX pacTeHuil. OOHapyxeHne SNP B renax-kanaujatax SBIS€TCSI OCHOBHBIM
HaIpaBJIEHHEM B T€HOMUKE JIPEBECHBIX pacTEeHUI B mocieaHue roasl [19].

Takum o0Opa3oMm, yCTOMUMBOCTH K aOMOTHYECKMM (3acyxXa) U OMOTHYECKMM (BO3JeiicTBHE
MaTOTeHHBIX OPraHU3MOB) (aKTOpaM HEOOXOJMMO M3ydaTh HE TOJBKO Y MUXTHI CHOMPCKOM, HO U Y
JAPYTHX BHUJIOB XBOWHBIX pacTeHuil, Bkitodas P.sylvestris u xomruiekc Bumo eneii (P. abies—P.
obovata). JlanHble XapaKTEPUCTHKH BHJIOB XBOHHBIX pACTCHHH BO BTOPHUYHOM apeae
pacrpocTpaHeHHs yccypuiickoro nonurpada Ha Ypaie usydeHsl pparMeHTapHO, U IPaKTUYECKH HE
M3yYeHbl TEHETHUYECKUE TETEPMUHAHTHI JAaHHOW YCTOWYMBOCTH.
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Llenv  uccnedoeanusi — BBIABICHHE TE€HETHMYECKUX (PAKTOPOB YCTOMUMBOCTH COCHBI
OOBIKHOBEHHON M KOMILIEKCa BUA0B ejeii P. abies—P. obovata x 3acyxe u aHanM3 reHeTHYECKHX
JIETePMUHAHT YCTOMYMBOCTH XBOWHBIX BHJOB DPACTEHHHA K BO3JCHCTBHIO (PUTONATOTEHOB B
VYpansckoMm peruone (Cesepnsiii, Cpenuuii n FOxHBIN Y pan) HHBa3uU yCCYpHIICKOTO monurpada.

Mamepuan u memoOowvt ucciedo8amus

OObeKTaMu HMCCIICNOBAaHUN SBISUIMCH 14 NPUPOAHBIX TOMYNIAINH COCHBI OOBIKHOBEHHOMU
(Pinus sylvestris L.) u 8 momymsiuii komiuiekca eneii oObIkHOBeHHOU M cubmpckoi (P. abies—
P. obovata) B npenenax Cpemnnero, Ceseproro u HOxHoro VYpama. OnuHHAAIATh U3 W3YUCHHBIX
nonymsiiuid P. sylvestris pacnionaratorest Ha Teppuropun [lepmckoro kpasi: B Uepabiackom (PS_Ch),
Iaiinckom (PS_Gn), Kouésckom (PS_Kh), Bepesnukosckom (PS_Rm), Kymsimxapckom (PS_Ln),
JHo6psackom (PS_PI), Cusunckom (PS_Kr), Uycosckom (PS_BI), ITepmckom (PS_UK), Kyurypckom
(PS_Pr) u Oxts6pbckom (PS_SK) secHuuecTBax, [1Be MOMYISIMUA HaxomsaTcss B PecmyOmuke
bamkoprocran: B JlyBanckom (PS_Mh) u CanaBarckom (PS_S|) necHuyectBax, oHa HOMYJISIAS
Haxoautcsi B Kacnuuckom necamuectBe (PS_Ar) UensOunckoit obmactu. [lomymsiun kKoMruiekca
BugoB P. abies—P. obovata wu3 Ilepmckoro kpas: Yepmsinckoe necHuuectBo (Po_Ch),
KpacnoBumepckoe aecamuectBo  (Po_Kr), Taumnckoe naecamuectBo(Po_Gn), Kouésckoe
necuuuectBo(Po_Kc), bepesnukoBckoe JIECHUYECTBO (Po_Br), KynpimMkapckoe
necanuectBo(Po_Kv), Cusunckoe necanuectBo (Po_Kg) Kaparaiickoro paiiona, Ilepmckoe
necuudectBo(Po_Pr) (Pucynok 1).

563 owre 563 wrs

PoCh  po kr / \

PS.Gn psch Po_Gn 4
60"t 0
PS_Kh Po Ke
Po Br
PS Rm Po Kv
Psin
Pspl Po Kg
PS Kr ‘ FPo_Pr
MIePME ok Huid Tarun Nepa; HWOKHUA Tarwn,|
PS_Uk ‘
psBl - sy
Pspr
PSSk
ExaTepunGypr, ExatepwnGypr,
[ 1
56 vps Mh PSAr | S6'C
Ps.si HenrGuHcx, | HenabuHcx,
Yoa Joa
| i -
Q i 200 em ] " 200 s

Pucynok 1. Cxema pacmonoxeHHs MOMyJISIui u3y4deHHBIX BUAOB. O003HadueHus: A) BBIOOPKH W3
nonymsiid - P, sylvestris B UYepapiackom  (PS_Ch), Taitnckom (PS_Gn), Kouésckom (PS_Kh),
Bepesnunkosckom (PS_Rm), Kynsimkapckom (PS_Ln), Hoopsiackom (PS_Pl), Cusunckom (PS_Kr),
Yycosckom (PS_BI), Tlepmckom (PS_UK), Kynrypckom (PS_Pr), Oxtsiopsckom (PS_Sk), dyBanckom
(PS_Mh), CanaBarckom (PS_SI), Kacmuuckom (PS_Ar) necuuyectBax; b) BBIOOpPKM W3 MOMysIMN
komruiekca BujoB eneii P. abies—P. obovata B Yepapickom (Po_Ch), Kpacuosumepckom (Po_Kr),
Iamuckom (Po_Gn), Kouésckom (Po_Kc), bepesnukosckom (Po_Br), Kynsimkapckom (Po_Kv), CuBuackom
(Po_Kg), ITepmckom necuuruectBax (Po_Pr)
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PaccrosiHnre Mexay caMbIMM yaaJdeHHbIMU momyisiusmu P. sylvestris cocraBmmo 628 k.
MakcuManbpHOe paccTosare Mekay nomyisuusmu P. abies—P. obovata cocrasnsio 283 km. Coop
Marepualia M MOJIEKYIISIpHO-TeHeTHUeCKui aHanu3 npoBogwiuch ¢ 2018 mo 2025 rr. s
MIPOBEJICHHS UCCIICIOBAHNUN BECHON OBLTH cOOpaHbl 00pasiibl XBOM HHIMBUIYyaIbHO ¢ 28-31 nepeBa
Ka)XJI0i BEIOOPKH, PAaCIOJIOKEHHBIX Ha paccTossHuK He MeHee 100 MeTpoB npyr ot apyra, Bcero y P.
sylvestris oOpasiel cobpansl ¢ 434 nepeBbeB, a y P. abies—P. obovata — c¢ 246 nepeBbes.
Marepuanaom JUIsi MOJIEKYISIPHO-TEHETHUECKUX HCCIICOBAHHN SBJISUIACH XBOS U3 PACITYCTHUBIINXCS
noyek. Ha ocHOBaHMM paHee MPOBEIEHHOI'O MOJEKYJISIPHO-TEHETHUECKOro aHaln3a U3 KaKIou
u3yueHHoi monymsuuu P. sylvestris u P. abies — P. obovata, orobpansl mo 8 wnanbosee
nomumopdubix 1pod JIHK, koTopble OBUTM HCHOIB30BAHBI JUISL ONPEACICHUS HYKICOTHIHBIX
MOCJIeIOBATEIBHOCTEHN JIOKYCOB aJallTHBHO-3HAYUMBIX T€HOB 3TUX BHJIOB.

Breinenenue JJHK u3 pacturenbHoro marepuana npooauwiu 1no meroauke ¥Yro Kora-Canuec
[20] ¢ wucnomszoBanmem ~ CTAB  (CetylTrimethylAmmonium Bromide) wu  PVPP
(PolyVinylPolyPyrrolidone). Pa3paborka mpaiiMepoB st ONPEACIICHUS  HYKJIEOTHIHBIX
MOCIIEIOBATEILHOCTEH JIOKYCOB aIalTHBHO-3HAYMMBIX T€HOB, ACCOIIMMPOBAHHBIX C YCTOMYMBOCTHIO
K BO3JCHCTBHIO (aKTOPOB Cpeibl, npoBeaeHa B mporpamme Primer3Plus [21] co criemyrommmu
napamerpamu: anuHa cogepxariero SNP ammudunupyemoro pparmenrta — 400-600 HykI€0THIOB,
onTUMalbHAs JUIMHA TpaiiMepa — 20 HYKJICOTHIOB, ONTUMalbHAs TeMreparypa orxura — 60°C.
OtoOpaHbl Tapbl mpaiiMepoB, He oOpa3ylomue IUMEPOB U HECHCHU(PUYCCKUX IMPOIYKTOB
aMIUTU(UKALTIH.

Hust IPOBEPKH YHHUKaJIbHOCTH aMILTUDUITEPYEMBIX THUMHU npaimMepamu
MOCIIEIOBATEIFHOCTEH  BBIIOJTHEH  IMOMCK TOMOJIOTUYHBIX ~ ()ParMeHTOB B TE€HOMax U
TPAHCKPUNTOMAX H3y4aeMbIX BUAOB. VICKIIOUEHBI IMOCIEIOBATEIbHOCTH, ISl KOTOPBIX HaiIeHO
OoJbIIIe OHOTO (PparMeHTa.

Jnst aMroinuKanuu HYKJICOTHHBIX TOCJICI0BATEILHOCTEH MCIOJIb30BajIach peaKIMOHHAsS
cMmechk oobemoM 10 Mk coneprkamas: 10x Oydepa mst TP («EBporen», Poccus); 2,5 MM MgCl2;
200 mxM (0,2 MmM) kaxzgoro dNTP; 0,2 MM kaxnoro mpaiimepa; 0,5 en. Tag-momumepassr; 10 Hr
toranbHoll JIHK. Ammnudukamuio npoBoaunu B tepMmornukiepe GeneAmp PCRSystem 9700
(“Applied Biosystems”, CIIIA) no nporpamme: 5 mu — 94°C, cnenyromue 30 nukios (94°C — 30
cekyHl, Tor®C — 45 cex, 72°C — 2 mun), 72°C — 10 mun. [IpoayKTsl aMIuipUKaMu pasaeisin
anekTpodopezom B 2% arapo3HoMm Tede.

JIisi peakuuu CeKBeHHpOBaHHs mpuMeHsuid Habop BigDye® Terminator v3.1 Cycle
Sequencing Kit (“Applied Biosystems”, CIIIA), B kauecTBe mpaiiMepa HCIOIb30BaHA MPSIMAas
MIOCJIEZIOBATENILHOCTD U3 Mapbl IpaiiMepoB, ¢ KoTopoi Obuta noctasieHa [IL[P. OuucTky npoaykToB
peaKIny CeKBEHHUPOBAHUS OT HEBCTYNMHUBIINX B PEAKIIMIO MEUYEHBIX HYKJICOTHIOB OCYIIECTBIISLIN C
momompl0 Habopa BigDye® XTerminator™ Purification Kit (“Applied Biosystems”, CIIIA).
Kanwmisipuelii  anekTpodope3 CHHTE3MpPOBaHHBIX —MocienoBaresnbHOocTeld mposeneH B IIIP-
naboparopuu kadenpsl 0oranuku u reHetuku pactenuid [ITHUY (Poccus) Ha 24-xanuuisspHoM
reHetuueckoM ananusarope Genetic  Analyzer 3500xL (“Applied Biosystems”, CIIA).
Hykneoruanbie nmocnenoBarenbHocTH JJHK ObUTH CEKBEHHPOBAaHBI B CPETHEM Y BOCEMH JICPEBHEB
U3 KaXJIOU MOmynsiuu. PerakTHpoBaHuEe CEKBEHHWPOBAHHBIX MOCIIEIO0BATEIbHOCTEH MPOBOAMIHN B
nporpamme GeneScan v2.0 («Applied Biosystemsy, CIIIA), MecTOnojoXeHue MOITUMOP(HBIX
MO3UIMK OMPEICISUI TIOCPEICTBOM MHOKECTBEHHOTO BBIPABHUBAHHS IOCIIEIOBATENILHOCTEH B
kommproTepHo# nporpamme UGENE v1.50 [22].

JlaHHBIE O CEKBEHMPOBAHHBIX MOCIIEOBATEIBLHOCTSIX JIOKYCOB (B popmare FASTA sequence)
CpPAaBHUBAJIN C HMEIOIIMMUCS IOCIIEA0BaTENbHOCTSIMU B TEHETHYEeCKOH 0a3e MaHHBIX B 0a3zax
naHHbIX ¢ nomornisio BLAST+ [23] na caiite NCBI (https://blast.ncbi.nlm.nih.gov/), a Takxe c
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momomsio  uHCTpyMeHTOB  UniProtKB  (https://www.uniprot.org/blast).  CexBenupoBanme
HYKJIEOTHIHBIX MOCJeI0BaTeIbHOCTENH H30paHHBIX JOKYCOB MPOBEIEHO B JIBYX, a Ui OTAEIBHBIX
JIOKYCOB B Tp€X MOBTOPHOCTSIX.

B mporpamme DnaSP v6.11.01 [24] ObuiM peKOHCTPYHPOBAHBI TaljOTUIBI, U HAa OCHOBE
CpPaBHEHUS MX HYKJICOTUIHBIX IOCIEAOBAaTEIbHOCTEH pPACCUMTAHbI CJEIYIOIIME TOKa3aTelu
HYKJICOTHJIHOTO TOJuMOp(dH3Ma: dYHUCIO BapuadENbHBIX CaWTOB (S), YHMCIO TaluIOTUIIOB B
nonyssiuu (hy), oOmiee ramnotunuueckoe pasnoodpasue (Hd) mo dopmyne, npemioxeHHONH M.
Heewm [25], mykneotugHoe pazHooOpasue (7), OICHHBAIOIIEE CPEIHEE YUCIIO MapHBIX pazTudui
MEXY JABYMsI MOCIIEI0OBATEILHOCTSIMH Ha CalT, MapaMeTp HyKJICOTUIHOTO pa3HoOoOpasus (Ha cailT),
BBIYMCIICHHBIA MCXOAS M3 4uciaa Mmytanuil (6w) wmim omeHka YorrepcoHa [26]. Jlna oneHku
COOTBETCTBHSI XapaKTepa HYKJICOTHUAHBIX 3aMEH THIIOTe3¢ HEUTPATHbHOCTH B HM3YYCHHBIX
MOMYJISALUAX JUISI KaXJ0ro Jokyca BeIMONHsIM D-tect Tamkumbr [27], TO ecThb mpoBepsuiach
CTENEeHb HEUTPAIIbHOCTH UMEIOIIErocsi HoJuMop(du3Ma 0 OTHOIICHUIO K €CTECTBEHHOMY OTOODY.

Pe3zynomamol u 0o6cyscoenue

I'enetnyeckoe pazHooOpa3ue U TeHETUYecKas CTPYyKTypa ompeneneHbl panee B Ilepmckom
kpae B monyisusx P. sylvestris [28, 29] u kommiekca eneii P. abies — P. obovata [30, 31]. B
pesyabrare OMOMH(OPMAIIMOHHOTO aHaiuHM3a [UIA HW3YYEHHs] HYKJICOTHIHOTO TNOoIMMOpdu3Ma
P. sylvestris u30paHbl Tpu TpyIIibl aJaNTUBHO-3HAYMMBIX T'€HOB: JCTHIPUHBI, T€HBI CUTHAIBLHOTO
nyTd aOCUM30BOM KHCIOTHI, TE€Hbl OENKOB TemIoBoro Ioka. [logoOpaHbl HYKICOTHUAHbBIC
MOCIIE0BATENHHOCTH aJANTUBHO 3HAYUMBIX T€HOB COCHBI OOBIKHOBEHHOM, NMEIOIIUE BhIPAKECHHbBIE
omHonykineotuaupie  3amMeHbl  (SNP), ¢QrmaHkupoBaHHBIE CpPaBHHUTEIBHO KOHCEPBATUBHBIMHU
¢bparmentamu. J[jst aHanmu3a HyKJIeoTHIHOTO monumopdusma P. sylvestris 6but0 co3mano 16 map
MpaiiMepoB K JIOKycaMm MOTEHIMAIbHO aJaNTUBHO-3HAYUMBIX T'€HOB W IPOBEJEHA HMX TECTOBas
aMILTHUKALMS UII COCHBI 0OBIKHOBEHHOI [29].

YenemHyro crieruuuecKyro aMIuuKauio eIMHCTBEHHOTO (pparMeHTa Ha aneKkTpodopese
nokazanu npaiimepst Pinus-11, Pinus-12, Pinus-15, xotopsie Oblax 0TOOpaHbI AJIs JalbHEHIIIErO
anamm3a ¢ JIHK P. sylvestris (Tabmuma 1). B pesymsrare ObUIM TMOMYYEHBI MPOAYKTHI
aMITU(HUKAIUK JIOKYCOB TPEX I'€HOB COCHbI OOBIKHOBEHHOHM, O0JIJal0LINX CXOXeW aKTHBHOCTBIO
o Gene Ontology (GO), GO:0009408 «peakiust Ha skapy». bblT MPOU3BEICH MOUCK TOMOJIOTOB K
oroOpaHHbIM JOoKycam B 6azax maHHbIXx NCBI u UniProt. Jlokyc Pinus-11 romonoruuen (60,5%)
TeHy, KOHTponupytomeMmy Oenok wManoro TteminoBoro moka (Small heat shock protein,
AOAA38G6FS5) B 6a3e manubsix UniProt. B 6a3e manupix NCBI romonoros st JaHHOTO JIOKyca
Haitieno He ObL10. JIokyc Pinus-12 romosoruuen (71,7%) Genky Majaoro TEIUIOBOTO IIOKA, JOMEH
anbda-kpucranun (alpha-crystallin domain (ACD) of alpha-crystallin-type small heat shock
proteins) B ©6aze mannHeix NCBI (ABK22047.1). Jlokyc Pinus-15 romomoruuen (93,6%)
TpaHCKpHIIIMOHHOMY (aktopy Pinus taeda L. (MYB transcription factor) B 0a3ze manubix NCBI
(AC241314.1) (Tabnwuma 1).

Taxum oOpa3om, I U3ydeHHsT HYKICOTHIHOTO noauMopdusma P. sylvestris Obuin oToOpaHs!
TPU JIOKyca TOTEHLUHMAIBHO aJalTUBHO-3HAYMMBIX TE€HOB W IPOBEIEHO CEKBEHHUPOBAHHE UX
MOCIIEI0BATEILHOCTEH.

I[To pesynpraram OWOMH(POPMAINMOHHOTO aHalW3a JUIA W3YyYEHUS HYKJICOTHUIHOTO
noauMopdu3mMa KoMmIuiekca BuaoB eneii P. abies—P. obovata oroOpanbl OCHOBHBIE cemeicTBa
ICHOB, CBSI3aHHBIX C 3aCyXOYCTOMYMBOCTBIO XBOWHBIX JPEBECHBIX PACTEHHUH, a MMEHHO TI'eHBI
cemeiictBa aerunpuHoB (DHN); rensl rpynmel OenkoB mo3gaHero smoOpuorene3a (LEA); rens
kyacca OenkoB TeruioBoro moka (HSP); renbr 6e1koB cuHTe3a M TpaHCHIOPTa OCMONPOTEKTOPHBIX
VIJIEBOJIOB; T€HBl CHHTE3a MpPOJIMHA; TE€HBI OENKOB 3alllUThl OT OKCHUIATHBHOTO CTpEcca; TEHBI
MeTaboIMUeCKUX MyTel dTuIeHa U abc30BON KUCIOTHI [31].
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Tabmmma 1
JIOKYCBI TEHOB, OTOBPAHHBIE JIUIA U3YYEHUA HYKIIEOTUIHOI'O [TIOJIMMOP®OU3MA
P. sylvestris 1 KOMITJIEKCA BHUJIOB P. abies — P. obovata

Jlokyc IIpooyxkm Gene Ontology (GO)  Hoenmugpuxamop
Pinus-11 Maunblii 6€10K TEIIOBOro IOKa G0:0009408 UniProt:
AO0AA3BG6F5
Pinus-12 Anbda-KpUCTATNIMHOBBIN JOMEH Majloro G0:0009408 NCBI: ABK22047.1
OeKa TEIIOBOro II0Ka
Pinus-15 MY B-TpaHCKpHUIIMOHHBIN (HaKTOp G0:0009408 NCBI:
AC241314.1
Pic01 3’UTR rena, romonoruanoro kogupyroomemy  G0O:0009414 NCBI:
anbda-rimokandochopuiazy BT119940
Pic02 JIoMeH IIPOTENHKHUHASHI, G0:0009414 NCBI:
[IPOTCUHTUPO3IMHKHHA3A DR048223
PicO4 WNuruburop Bax1, ctumynupyromero anonto3  G0O:0009414 GE472823
Pic06 SK30HOM T'€Ha, TOMOJIOTHYHOIO G0:0009414 NCBI:
MUTOXOHIPUAITEHOMY T€HY, KOIUPYIOIIEMY XM_058003929
AIleTWIOPHUTHH aMHUHOTpaHCcdepazy
Pic13 KOAMPYIOIIEMY PETeTOP-TI0J00HBIN G0:0009414 NCBI:
CEPUH/TPEOHUH-TIPOTeMHKUHa3y BAM1 XP_057833279
Pic14 Homen BTB/POZ, MATH-coaepxamuit G0:0042631 NCBI:
IOMEH OeJka 2 XM_057985325

Jlns aHanM3a HYKJICOTHIHOTO pa3HooOpasusi koMmiuiekca BujaoB encii P. abies—P. obovata
ObUTH pa3paboTaHbl 16 map mpaiiMepoB K MOCIIEIOBATEIIFHOCTSM PA3IUYHBIX PETHOHOB H30paHHBIX
aJlaITUBHO-3HAYMMBIX T€HOB, C KOTOPBIMH IIPOBEICHA TecToBas aMIumdukanusi. B pesynbrare
ycnemnyto ammudukanuio B I[P enuHcTBeHHOrO (hparMeHTa Ha 3J7eKTpodopese MOoKa3zaiu
npaiimepsr Pic01, Pic02, Pic04, Pic06, Picl3, Picl4, kotopbie ObLIM W30paHHbBI IS AaIbHCHIIETO
ananu3a B renome P. abies—P. obovata [31].

[Tonck moOcCIEnOBAaTENHFHOCTEH, TOMOJOTHYHBIX TOJYYEHHBIM B XOJE€ CEKBEHHPOBAHUS
u30panHbix JokycoB P. abies—P. obovata B B/ NCBI u UniProtKB mo3Boiui ycTaHOBHUTH, YTO
aokycel Pic02, Pic06, Picl3 u Picl4 4acTUYHO CXOXH C M3BECTHBIMU T€HAMH IPYTHX BHIOB, JJIS
nokycoB Pic0l u PicO4 aHHOTHPOBAHHBIX MMOCIIEIOBATEILHOCTEH He HaiieHo. TakuM oOpa3oM ist
aHaJM3a HYKJICOTUAHOTO onmMopdusma P. abies—P. obovata u3dpanbl aganTHBHO-3HAYNMbIE TCHBI,
YYaCTBYIOIIHME B Pa3IMYHBIX MeTaboandeckux mytsax (Tabmuia 1).

CekBeHUPOBaHHbIE HYKJICOTHU/IHBIE TTOCIIEA0BATEIBLHOCTH OB BBIPOBHEHBI MEXKAY COOOH U B
pe3yabTare MHOXKECTBEHHOTO BhIpAaBHUBAHUs B CHKBEeHcax P. Sylvestris 6bputo oOHapyxkeHo Bcero 97
nonuMopdHbIX mo3unui. CaMbIM = KOHCEPBATUBHBIM TI0  pe3yJbTaTaM  MHOXECTBEHHOTO
BBIPaBHHMBAHUsS SIBISUICS JIOKYyC Pinus-15, B mociemoBaTenbHOCTH KOTOPOro OOHAapyKeHo 3
nonumopdubie no3uimu. Hanbonpliee yicio moIMMOPQHBIX CaiiTOB BBISBICHO B JoKyce Pinus-12
— 84 3amensl (Tabmuna 2).

B mocnenosarensHocTsiX Komiuiekca P.  abies—P. obovata Bcero oOnapyxeno 110
NOJTMMOPQHBIX No3uIHid. [Ipu 3TOM caMbIMU KOHCEpBaTUBHBIMH OKa3aimuch Jokyckl Pic02, Pic04 u
Pic06, B mocnenoBarenbHOCTSX KOTOPBIX OOHapyxkeHo 12, 11 m 14 HYKICOTHAHBIX 3aMeH
cooTBeTcTBeHHO. Hanbosnpiee yncio nonumMopdHbix caiito (S) BeiseieHo B Jiokyce Pic0l — 31
3amena (Tabmuma 2).

OO6mee rammorunuyeckoe pasnoodpasue (Hd) mst P. sylvestris mo Tpem u3yueHHBIM JOKycam
BapbupoBaio ot 0,630 (siokyc Pinus-12) no 0,737 (;okyc Pinus-11) u B cpemHeM 3TOT moKasarelb
coctasun 0,662.
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HaulOosnpiiee 3HaueHWe IMOKaszareisi HYKJICOTHIHOTO pa3HooOpaszust (7) MEXIy JIByMs
nocnenoBarensaoctsmMu JJHK P. sylvestris BeisiBieno B okyce Pinus-12 (7 = 0,005), a HaumeHbIIee
— B sokyce Pinus-15 (z = 0,003), u B cpearem mo Tpem Jjokycam P. sylvestris stor moka3zaresb
coctasui 0,004. Onenka YoTTepcoHa HyKJIEOTHIHOTO pa3HOO0pa3usi, paCCUMTAaHHAs 10 KOJUYECTBY
myTaiii (Gy) B mokycax P. sylvestris, Takke BbIssBHIIa caMble BBICOKHE 3HAUCHHs B JIOKyce Pinus-
12 (Bw = 0,032), a cambie Hu3kHe B Jokyce Pinus-15 (Aw = 0,002). Takum oGpazom Pinus-15
SBJISICTCSl HamOoJiee KOHCEPBAaTHBHBIM W3 W3y4YCHHBIX B TeHome P. sylvestris. [lns npoepku
THIIOTE3bl O HEWTPAJBHOCTU CYILECTBYIOLIETo nonuMmopdusMa ucnonb3oBaics D-tect Tamkumer

(D).

. Tabmuma 2
UU1CJIO T'AIUIOTHUIIOB 1 HOHI/IMOPqDHInDU( CAUTOB .
JJIA N3YUYEHHBIX JIOKYCOB JIBYX BUIOB XBOWHBIX PACTEHUI
Jlokyc P. abies—P. obovata Jlokyc P. sylvestris
Pic0l1 h, 62 Pic06 Ay 15 Pinus-11 hn 19
S 31 S 14 S 10
Pic02 hn 14 Pic13 hn 25 Pinus-12 hn 45
S 12 S 23 S 84
Pic04 h, 11 Picl4 Ay 24 Pinus-15 hn 6
S 11 S 19 S 3

IMpumedanue: h, — grcao ramwIoTUNOB; S — YKcIo MOMMMOPGHBIX caiToB Ha Jokyc; Pic0l, Pic02,
Pic04, Pic06, Picl3, Picl4 — usyuennsic jokycel P. abies—P. obovata; Pinus-11, Pinus-12, Pinus-15 —
u3yveHHble JTOKych P. sylvestris

beuio  BeisIBICHO, 4TO ans  JiokycoB Pinus-11 u  Pinus-12 3HadeHuWs OICHOYHOTO
ko3 dunmenta Yorrepcona (fy) HpeBbIIATN HHAEKCH HYKJICOTHAHOTO pa3HOOOpasusi w, 4To
CBHJICTEIBLCTBOBAIO 00 H30BITKE PpENKUX ajulesiell M COIIAaCOBBIBAIIOCH C OTPHILATEIbHBIMU
3HaueHUsAMH Tecta Tamkumel D B monymsimsx P. sylvestris. HauGonee Gnu3koe kK HYITIO 3Ha4YCHHE
Dt (—0,890) 6buto oOHapyxkeHO B Jokyce Pinus-11, mo3ToMy MOXHO MpPEANOJIOKUTh, YTO
NOJIMMOP(U3M 3TOro JIOKyca SIBIISETCS CENEKTHUBHO HeTpanbHbIM. HanGombiee OTKIOHEHHE OT
HelTpansHoro 3Hadenus (Dt = —2,615) Obu10 00HapyxeHo B nokyce Pinus-12. {nst nokyca Pinus-
15 orMeuyeHO MONOKUTENbHOE OTKIOHeHHE 3HaueHuil D-xputepuss Tamxumbr (Dt =0,925), uto
YKa3bIBaeT Ha HE3HAYMTEIbHBIN N30BITOK OTMMOP(PU3MOB C IPOMEKYTOYHON 4aCTOTON Yy JaHHOTO
Buza (Tabmura 3).

OGiuee ramtorunuueckoe pazHoodpasue (Hd) mms usyuenHsix jgokycoB P. abies—P. obovata
BapbupoBaio ot 0,516 (mokyc Pic06) mo 0,947 (moxyc PicOl) m B cpeanem coctaBmio 0,761.
[MTokazarenb HYKJICOTHIHOTO pa3HOOOpa3us () B momyisnusax Komruiekca eneii P. abies—P. obovata,
Boiie B yiokyce PicOl (z = 0,011), a menbmie — B Pic06 (z = 0,002), u B cpemHeM MO IIECTH
JoKycaM 3ToT nokazarenb coctaBuia 0,005. Ouenka YorrepcoHa (6yw) 1i1s1 KOMIUIEKCa elel BBIIBUII
HauOobIIMe 3HaYeHus Takke B okyce PicOl (6w = 0,011), a menbimue — B okycax Pic02 (G =
0,006), Pic04 (6w = 0,006) u Pic06 (Bw = 0,006). D10 cBHIeTenbCTBYET O TOM, uTo Pic06 sBistercs
CaMbIM KOHCEPBAaTHBHBIM U3 IIECTH M3YUYEHHBIX JOKYCOB. 3HAU€HHs OLIEHKH YOTTepCOHA B MATHU U3
IIECTH W3YYEHHBIX JIOKycoB P. abies—P. obovata mnpeBblmaroT moOKa3areiu HYKICOTHIHOTO
pa3HOOOpa3usl 7, YTO yKa3bIBaeT Ha M30BITOK ajljIesied ¢ HU3KOW YacTOTOW B JAHHBIX JIOKyCax M
coracyeTcsi ¢ oTpuuarenbHbIMU 3HaueHusMU D-tecta Tamxumel (D). A nHambonee Onuskoe K
Hymo 3HaueHue Dt (-0,406) oOHapyxeHo B nokyce PicOl, mosToMy MOXXHO MpPEAIOIOKHUTh
HauOOJIBIIYIO CENIEKTUBHYIO HEUTPaIbHOCTh MOJTUMOP(H3MA JAHHOTO JIOKYCa U3 BCEX U3YUYEHHBIX Y
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komiutekca P. abies—P. obovata. HauGonbiiee oTkinoHeHne ot HeWTpainbHOro 3HaueHust (Dt = -
1,931) BeistBieHo B jiokyce Pic06, 9To yKa3bIBacT Ha IMOTCHIMAIBHO BBICOKYIO aJallTHBHOCTH
nonuMop(du3Ma JaHHOTO JIOKyCa, M, B CyMME C €ro KOHCEPBATUBHOCTHIO, MOKHO MPEATOIOKHUTh
BJIMSIHAE OTOOpa Ha M3MEHYMBOCThH JAHHOTO TeHa CpeId MOMyJsiui Komiuiekca eneit P. abies—P.
obovata ua Ypane (Tabmuma 3).

Tabmmua 3
OBILIEE T'ATUIOTUIIMYECKOE U HYKHEO”I:I/II[HOE PA3HOOBPA3UME
1 CTATUCTUKA TECTA HA HEI/ITPAHEHOCTB .
JJ1s1 U3BYUEHHBIX JIOKYCOB JIBYX B1JIOB XBOMHBIX PACTEHNU
Jlokyc Hd T Ow D+
P. abies—P. obovata
Pic01 0,947 (0,013) 0,011 (0,000) 0,011 (0,002) -0,406
Pic02 0,701 (0,038) 0,002 (0,000) 0,006 (0,002) -1,545
Pic04 0,785 (0,029) 0,005 (0,000) 0,006 (0,002) -0,502
Pic06 0,516 (0,060) 0,002 (0,000) 0,006 (0,002) -1,931
Pic13 0,843 (0,021) 0,005 (0,000) 0,009 (0,002) -1,417
Picl4 0,772 (0,035) 0,004 (0,000) 0,008 (0,002) -1,339
Cpennee 0,761 (0,145) 0,005 (0,003) 0,008 (0,002) -
P. sylvestris
Pinus-11 0,737 (0,028) 0,004 (0,000) 0,006 -0,890
Pinus-12 0,630 (0,040) 0,005 (0,001) 0,032 -2,615
Pinus-15 0,620 (0,025) 0,003 (0,000) 0,002 0,925
Cpennee 0,662 (0,010) 0,004 (0,002) 0,013 -

IMpumeuanue: Hd — obmiee ramioTunryeckoe pa3HooOpasue; 7 — HyKJICOTHIHOE pasHooOpasue; Oy —
otteHKa YotrepcoHa; Dt — koaddurment D-tecta Tamkumer;, B ckoOKax yKa3aHbl CTaHAAPTHBIE OTKJIOHEHUS

(SD)

Taxum 00pa3oM, M3yueHBI MOKA3aTeIN HYKICOTHIHOTO nonuMopdusma jgokycoB P. sylvestris
U KomIUiekca BuaoB eneir P. abies—P. obovata wa VYpasne, NOTEHIMATBHO aNaNTUBHBIX K
HKOJIOTUYECKUM (hakTopaM cCpefbl, B KOTOpbIX BbIABICHO 97 M 110 monuMopdHBIX MO3UIMMA.
M3yueHHbIe JIOKYChl XapaKTEepU3YIOTCA CPETHUM YPOBHEM HYKJIEOTHJIHOTO pa3HOOOpa3us Kak IJist
P. sylvestris (Hd = 0,662; = = 0,004; 6y = 0,013) tak u ans P. abies—P. obovata (Hd = 0,761; = =
0,005; 6w = 0,008) kak moka3aiu paHee MPOBEJICHHBbIC UCCICIOBaHMS JaHHBIX JIOKycoB [29, 31],
Cpe/IHUe MoKa3aTesd HyKJI€OTHHOTO Pa3HOO0pas3us KOMILJIEKCa BUJIOB €JIeH MPU 3TOM MPEBBILAIOT
TaKOBBIE 11 COCHbI OOBIKHOBEHHOM, HO 3Ta pa3HUIAa HE3HAYUTENIbHA.

OO6HapyxeHo, uTo Jokyc Pinus-15 P. sylvestris roMmonorudeH TpaHCKPUIIIMOHHOMY (akTopy
P. taeda (MYB transcription factor). B uccrnemnoBanusx rpymmbl yueHHbIX U3 Kopew mo mowucky
acCOLMAaTHBHBIX I'E€HETUYECKUX MapKepoB, CBA3aHHbIX ¢ nepuopamu 3acyxu 2000 u 2003 ropa,
Obu10 0OHapyxkeHo okono 29 SNP, koTopble MOTEHIMATbHO MOTYT UIparh pojib B YCTOWYMBOCTH
pacteHmii k abuotudeckuMm crpeccaM. OmuH u3 3tux SNP nmokanm3oBaH B reHe Oeiika, KOTOPBIH
B3aumogeiicteyer ¢ ABF, (Abscisic acid responsive elements-Binding Factor 2). bemox ABF,
ciocoOen cBs3biBaThecst ¢ ABRE-binding bZIP factor MmoTuBamu, HaxoaAIIMMUCS B MPOMOTOPHOM
00JIaCTH T€HOB, HHAYLIMPYEMBIX a0CIIU30BOM KUCIOTOI [32].

K ABK-3aBucuMbIM reHaM B MepByI0 odepens oTHocsaT redsl MYB u bZIP. Panee ormedeHo,
4yTO cBepxdkcnpeccusi reHoB MYB yBennunBaer 4yBCTBUTENBHOCTh K 3K30T€HHOM aOCIM30BOM
KHUCJIOTE M YIY4IIaeT 3aCyXOyCTOHUMBOCTb 3a CUeT 3(PQPEKTUBHOTO 3aKPHITHS YCTHHIl B YCIOBUAX
HeIocTarka BOAbl. TpaHCKpumniMoHHBIE (akTopbl cemeiictBa DZIP BoBiedeHsl B Ooiblmoe
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konnmdyecTBO ABK-3aBucumbIX perynaropHbix nyted. Ilpenmonaraercs, 4To [aHHBIE TEHBI
CIOCOOCTBYIOT YIYYIICHHIO (POTOCHHTETUYECKOW CIMOCOOHOCTH B YCJOBHUSX CTpecca 3a Cyer
3 PEKTUBHOTO PETYIHPOBAHMS MUTMEHTHOTO cocTaa [33].

UccnenoBanubiii  jokyc Pinus-15, romosornusbiii reny Oenka MYB, wMoxer ObITh
PaccMOTpPEH KaK MapKep yCTOMYHMBOCTH COCHbI OOBIKHOBEHHOW U APYTHUX BUIOB XBOWHBIX PACTCHUN
K BO3JICHCTBUIO IMATOTEHOB MPU JAIbHEUIINX HCCIENOBaHUSAX. Pa3nuuHble TUIBI OMOTHYECKUX
CTPECCOB, TaKMe Kak MHUKpOOHas araka (Hampumep, rpuOKoBasi WH(EKIHUs), aTaka BpEAUTENEH,
BIIUSIOT HA POCT U YPOXKAUHOCTbH pacTeHUi. PacTeHMs MCHOIB3YIOT Psijl 3alUMTHBIX CTPATErHi IS
CHIDKEHHUS TSDKECTU ACCTPYKTHBHBIX 3(dekToB. Heckonbko (PakToOpoB TpaHCKPUIILUU HUTPAIOT
BAYKHYIO pOJIb BO BIMSIHUM Ha BHYTPEHHIOIO 3aIUTHYIO cucTeMy pacteHuid. beinku MYB sBnstorcs
(dakTopaMu TPAHCKPUIIIUK, KOTOPBIE TEHEPHPYIOT Pa3HOOOpa3HbIC CTPECCOBBIE pEaKIuH Y
pacTeHUl 4Yepe3 HECKOJIbKO B3auMOCBs3aHHbIX Iyred. KoncepBaruBHblii JIHK-cBs3bpIBarommi
noMeH (nomeH MYB) ¢ ogHMM-4eTHIpbMSI HECOBEPIICHHBIMH AMHHOKUCIOTHBIMHU IOBTOPAMH,
oOHapykeHHBIH B OosbiHCTBEe 6enkoB MYB, cunTaercs cnenuann3upoBaHHON XapaKTEPUCTHKON
aToro cemencrea. benku MYB gaendrcs Ha yeTelpe pa3inyHble KATETOPUH B 3aBUCUMOCTH OT YMCJIA
U TIOJIO)KEHUS aMUHOKHUCIOTHBIX TMOBTOPOB. JTH Oenku MYB (QyHKIIMOHHPYIOT B pa3lIUYHBIX
KJICTOUHBIX Tpolieccax pacTeHHi. M3ydeHue peryasTopHbIX MexaHu3MoB OenkoB MYB pacrenuit
MOKET JaTh TOJEe3HYI0 HH(POpPMAIMIO O €CTECTBEHHOM YCTOWYMBOCTU PACTEHUU K Pa3TUYHBIM
MaTOreHHBIM Opranu3mam u ¢putodaram [34].

OpHuM 13 MEXaHU3MOB aJaNTallid K BOAHOMY CTPECCY SIBISICTCS MHAYIUPOBAHHBIN CHHTE3
cnenuduueckux OenkoB. Tak, Hampumep, U3MEHEHHUS B COCTaBe OEJIKOB IOJ BO3JEHCTBUEM
CTpeccoBbIX (haKTOPOB YCTAHOBIICHBI [Ts IpUMOpcKoii cocubl (P. pinaster) [35, 36].

st psiga O€nKOB JTOKa3aHa MX CHENU(UYHOCTh MO OTHOUICHHIO K CTPECCOBBIM (haKTOPaM.
Hampumep, k Takum Oesikam MOXKHO OTHECTH Oesiku TeruioBoro moka [37] u geruapunsl (DHN —
Dehydrins) [38, 39].

B manHOM mccrenoBaHuM M3ydeHbI JTOKychl Pinus-11 u Pinus-12 P. sylvestris, romonoru4nsie
reHaM, KOHTPOJHMPYIOIIMM MaJible OCJKH TEIIOBOTO IIOKa: Mauiblidi Oeok TersioBoro moka (Small
heat shock protein) — Pinus-11; anb(ha-KpUCTaIIIMHOBBIA JOMEH MaJoro Oejika TEIIOBOTO IIOKa
(alpha-crystallin domain (ACD) of alpha-crystallin-type small heat shock proteins) — Pinus-12. TTpu
aToM Jokyc Pinus-11 wMen cpeaHue TmOKasarend MOAMMOPGHOCTH, KOTOpas oOKas3ajach
MIPEUMYIIECTBEHHO CEJIeKTUBHO-HEHTpaIbHOM, a ToKyc Pinus-12 HampoTHB BBICTYIAeT B Ka4eCTBE
Haubosee MoauMOpP(HOTro W MPOSBUI HauOOJbIlIee OTKIOHEHHE OT HYJIEBOIO 3HAYEHHUS TecTa Ha
HeitpaabHOCTh (D1 = -2,615), rme Dt <0, uto yka3piBaeT Ha M30BITOK MOTUMOP(PHU3MOB C HHU3KOM
9acTOTOM, KOTOPBIA MOXET OBITh BBI3BAH OTPHUIIATENLHBIM OTOOPOM M HauOoliee BEpOsITHA CBSA3b C
amantuBHOCTHIO reHa (Tabmuma 3). B cBsa3u ¢ 3TUM, momuMophu3M JTaHHOTO JIOKYCa MOXKET OBbITh
WCIIOJIH30BaH B KAY€CTBE MapKepa YCTOMYMBOCTH COCHBI OOBIKHOBEHHOM U IPYTHX BHUJIOB XBOWHBIX
pacTeHUH K BO3AEHCTBUIO 3aCyXH.

BuonHpopMaIMOHHBI aHAN3 HM3YYCHHBIX JIOKYCOB KOMILIeKca BHIOB eneii P. abies—P.
obovata mokasai, 4TO caMbIM KOHCEPBAaTHUBHBIM sBIsieTCs JoKyc Pic06, omeHKH BapuabeqbHOCTH
JAHHOTO JIOKyca UMeu camble Hu3Kkue 3Hadenus (Hd = 0,516; z = 0,002; 6w = 0,006). IIpu stom
noauMopdu3M JAHHOTO JIOKyca XapakTepu3yeT HauOoJjblliee OTKIOHEHHE OT HEUTpaIbHOro
sHauenus (Dt = -1,931) tecra Tamkumer (Tabmuma 3). JlaHHble 3HaueHUs yKa3blBaeT Ha
MOTEHIIMATBLHO  BBICOKYIO  QJaNTHBHOCTh monumopdusma Jsokyca Pic06, B cymme ¢
KOHCEPBAaTUBHOCTBHIO JTOTO JIOKYCa, MOXHO TPEAINOJIOKHUTh BIMSHUE OTOOpa HAa W3MEHYHMBOCTH
JAHHOTO TeHa W 0ToOparh monydeHHbIe SNPS B kauecTBe KaHIUIATOB JIJIST M3YYCHUS aallTHBHOU
poiu nomumopduzma ganHoro reHa. Jlokyc Pic06 mepecexaercst ¢ 9K30HOM IeHa, TOMOJIOTUYHOTO
MUTOXOHJIPUAIBHOMY TEeHY, KOIUPYIOIIEMY alleTHJIOPHUTHH aMHHOTpaHcdepasy (acetylornithine
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aminotransferase). Jlanubiii 0eJ0K y4acTByeT B MeTaOOJIM3ME aMHHOKHCIIOT, 4TO OOBSCHSET €ro
BBICOKYIO KOHCEPBATHBHOCTh. (DYHKIIMOHAJIBHO AaleTWIOPHUTHH aMHUHOTpaHC(epa3za CBSA3BIBACT
OTBET Ha CTPECC M METa0OJIM3M a30Ta U IMOTCHIMAIBHO SBISCTCS BOKHBIM DJICMEHTOM ITOIICPIKKU
roMeocTasa M peryisiiui B3aHMOIIPEBPALICHUI aMUHOKHUCIIOT B pacTHTENbHOU KieTke. Haumbomee
OJMMOP(HBIM IT0 [MOKa3aTeJIsIM HyKJICOTHIHOTo pasHoobpasus (Hd = 0,947; = = 0,011; 6y = 0,011)
P. abies—P. obovata oxaszancs mokyc Pic0l (tabm. 3). ITomumopdusM TaHHOTO JIOKyca HME
HaumbOonee Onm3koe K Hymo 3HaueHue Ttecra Tamkumbel (Dr = -0,406), mo3ToMy MOXHO
MPE/INOIOKUTh HAHOOJBIIYIO CEIEKTUBHYIO HEHTpalIbHOCTh moauMopdu3ma jiokyca PicOl. B o xe
BpeMsl BBICOKAs MOJMMOPGHOCTh JTAHHOTO JIOKyCa JAal0T BO3MOXKHOCTh HMCIIOJNB30BaTh €ro JUis
OLICHKM W aHajn3a HYKJICOTHIHOTO Pa3HOoOOpasus U AudQepeHInanii ear Ha MOMYJISIIIHOHHOM
ypoBHe. Kpome Ttoro, snokyc PicOl pacmonoxen B oOmact 3’UTR reHa, roMoJIOTHYHOTO
koaupyromiemy anbda-rmokandocpopunazy (alpha-glucan phosphorylase). [lanubiit  depment
UTpacT IEHTPAIBHYIO POJIb B TMOAJICPKAHUN KJICTOYHOTO U OPTaHM3MEHHOTO TOMEOCTa3a TIIFOKO3HI,
YTO MOXKET WIPaTh POJIb B PETYIUPOBAHHH HYHEPIETHUECKOIO METa0OIM3Ma B YCIOBHUSX BOIHOTO
nedunura. Hanpumep, obHapyxkeno, uro y L. sibirica poct 3amesmisercs Bo BpeMs 3acyXd B
OoJbIlIcii CTENEHH y JEPeBbEB C 0oJice BBICOKOW WHIMBHIYAJIBHONH TIeTEPO3UTOTHOCTHIO HTO,
BEPOSITHO, CBS3aHO C IEPEepaCIpe/iCIICHUEM 3HEPruu M BHYTPEHHHX PECYpCOB B CTOPOHY Ooliee
3P PEKTUBHOTO UCIIOIB30BAHMS BOJIBI M SJHEPTUH U ONITUMU3AIMH POCTA B 3aCyNUIUBBIE rofbl [40].

Tak >ke YCTaHOBICHO, YTO MEPUCTEMATHUYCCKUE KJIETKM B YCIOBUSAX JaepuIMTa IS
HOJJICPKaHMsSI TOMEOCTa3a M JKU3HECIIOCOOHOCTH BBIHYKICHBI TEPEXOIUTh Ha DHEPreTUYCCKU
MEHEee 3aTpaTHBIN MyTh Pa3BUTHS KJICTOYHBIX CUCTEM — MU GEpEeHINAINN U Y3KOH CIeIHaIn3aiu
[41].

B cBsI31 ¢ 3TUM MEPCHIEKTUBHBIM TaK)Ke OKa3bIBACTCS M3yueHHE nonumopdusma jokyca Picl3
y P. abies—P. obovata, koTopblii roMoJIOTHYEH TeHY, KOAUPYIOIIEMY CEPHH/TPEOHUH-TPOTCHHKHHA3Y
BAM1 (serine/threonine-protein kinase BAM1). Jlanubiii 0eloK, KOMIIOHEHT ILIa3MaTH4eCKOM
MeMOpaHbl, y4aCTBYeT B PETYJSIHUS POCTa U CTPYKTYPHOH OpraHM3allid MEPHCTEMBI, a TaKkXe B
Qg depeHIranium KIETOK.

JIns nanpbHEWIIero M3y4eHWsl pPeaklud Ha 3acyXy M CTPECC, BBI3BAHHBIH BO3JCHCTBHEM
(GUTONATOTeHOB, HEOOXOIUMO C UCIIOJIb30BAHUEM MOJICKYISPHO-TCHETUUYECKUX U OMOXMMUYECKHX
METOJIOB BBISIBUTH CBSI3b MOP(OIOTHMYECKUX W (U3UOJOTHUECKUX TMPHU3HAKOB C TCHAMU U WU
o0NacTsIMM T'€HOMa, OTBETCTBEHHBIMU 3a JaHHBIC XapaKTepHUCTUKH. HecMmoTps Ha Hanmnume
OOJBIIOTO YKCa HAYYHBIX MYOJMKAIUH, MOCBSIICHHBIX WU3YYCHHIO MOJEKYSPHO-TEHETHUSCKUX
MEXaHH3MOB YCTOWYMBOCTH JPEBECHBIX PACTCHUI K pa3M4YHBIM (pUTOMATOreHaM, TPUMEHHUTEIHHO
K XBOWHBIM BHJaM OOJIBIIMHCTBO WCCJICOBAaHUI CBSI3aHO C (parMeHTapHBIM H3y4YCHUEM
OTZIENbHBIX JIOKYcOB. Kpome Toro, mpejcTaBlieHHbIC PEe3YJbTaThl YacTO HOCAT PAa3pO3HEHHBIA WM
NPOTUBOPEYMBBIA  XapakTep, YTO HE MO3BOJISCT CHOPMUPOBATH EIWHYIO KOHICMIHUI U
METOMIOJIOTHYECKHUE TOIXOAbl ISl aHaJlM3a HacleAyeMbIX (AaKTOPOB PE3UCTCHTHOCTH IO
OTHOIIIEHHIO K (pUTOMATOreHaM y BHAOB poma Pinus m apyrux BUIOB XBOWHBIX pactenuii. Cpean
UMEIOIINXCS pabO0T, CBSI3aHHBIX C aHAIM30M T'€HOB, IETCPMHHUPYIOIIUX MPU3HAKH YCTOHUUBOCTH Y
XBOWHBIX PAcTE€HUM, MOXKHO BbIenuTh uccienaoBanusa K. Jlro ¢ coaBropamu u b. Meiiepca ¢
coaBtopamu [40, 42].

ABTOpaMH Ha OCHOBE H3BECTHBIX R-T€HOB TpPaBSIHHCTBIX PACTEHHUM, OTHOCSIIMXCS K
cymepcemeiicTBaM,  JCTCPMHUHUPYIOIIMM  TOJMIICOTHIBI,  COAEpKalme  (YHKIMOHAJIbHBIC
HykineotuacesasbiBaromue (NBS) nomenst u C-koHieBble JeHmHHacheHHbIE MOBTOPBI (LRR),
uaeHTH(UIMPOBaHbl UX aHanmoru s P. monticola u P. taeda. He mMeHee BakHBIME MapKepamH,
XapaKTePU3YIOMIMMH 3Tanbl UH(EKIIMOHHOTO IMPOIecca U MEXaHH3Mbl YCTOMYMBOCTH, SIBIISIOTCS
JIOKYCBI, aCCOIMUPOBAHHBIC C IAaTOTCHETHUECKUMHU peakiusaMu. B 1emoM 1o pesynbraram
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MPOBEJCHHBIX MOJIEKYISIPHO-TEHETUYECKUX HCCIIeIOBaHUN cpend PR-reHOB XBOMHBIX pacTeHUl B
HanOOJIBIIEH CTENEHH OXapaKTePU30BAHBI: JIOKYCHI, KOTUPYIOIIUE JTUTHYCCKHE (HEPMEHTHI, TaKHue
Kak b-1,3 nmokanassr (cemeiictBo PR-2) u xutunaszsl (cemeiictBa PR-3, -4, -8, -11), yuactByromue
B JIeTpajlallii KJIETOYHBIX CTEHOK TPUOHBIX MHUKPOOPTaHU3MOB; TAayMaTHHIIOAOOHBIC OEIKu
(cemeiictBo PR-5); rpynma ¢gepMeHTOB nepokcuaas JIMTHUHOOPA3YIOIIEro THITA, aCCOIMUPOBAHHBIX
¢ QopMupoBaHHEM KICTOUHOU CTeHKH (cemeiictBo PR-9); pubonykieassr (cemeiictBo PR-10);
pactutenbHbIe NedeH3unsbl (cemeiictBo PR-12) [43].

Cpenu peryisTOpHBIX MEXaHHU3MOB ISl XBOMHBIX BHJIOB OMUCAHBI CHTHAJIHHBIC CHCTEMBI,
OCHOBAHHBIC Ha CEKPCUWU PA3JIUYHBIX PACTUTEIBHBIX TOPMOHOB: XACMOHATOB, CAJIMIUIATOB,
(EHMIPOITIAHOKIOB, YTO, B CBOIO OYEPE[lb, JIEJIACT MEPCIEKTUBHBIM ITOMCK JIOKYCOB, CBSI3aHHBIX C
MeTa00JIM3MOM JIAHHBIX COCAMHCHUH [44].

[TomyueHHble B JAaHHOM WCCIEAOBAaHWM I[OKAa3aTelld OOIIEro TalJIOTUIIUYECKOTO U
HYKJICOTHUIHOTO Pa3HOOOpa3us JIOKYCOB aJanTHBHO-3HAYMMbIX reHoB P. sylvestris u P. abies—P.
obovata, accolMMPOBAaHHBIX C YCTOMYMBOCTHIO K 3acyXe, BO3JCHCTBHIO BpEAMTEICH U
ACCOIMUPOBAHHBIX C HUMH (DUTOIMATOTCHOB, PEKOMEHIYETCS YYUTBHIBATH NPHU OICHKE COCTOSHUS
reHO(OH/IOB XBOWHBIX BHJIOB pPACTEHUH HA TOMYISIMOHHOM YPOBHE B  MCHSIONIMXCS
KIIMMATHYECKUX YCIOBHSIX.

3axnouenue

AHanu3 JTUTEepaTypHBIX JaHHBIX I[MOKa3aj, YTO yCTOMYMBOCTH BUJOB XBOWHBIX PACTEHUH K
BO3JCMCTBUIO BpeAUTENeH U HEONAronpUATHBIM YCIOBHUSM SBISETCS IOJIMKOMIIOHEHTHOM,
MOJIMCUCTEMHON ¥ MHOTOypoBHeBOM. MccnenoBanbl 14 mpupomHbix momyisiuii P. sylvestris u 8
MOMYJIAIMIA KOMIUIEKCA BHJIOB €M OOBIKHOBEHHOW u enu cubupckoit (P. abies—P. obovata) B
npenenax Cpennero, CesepHoro u FOxnoro VYpana. Pazpabortansl U mpoTecTHpoBaHbl 16 map
npaiiMepoB K JIOKycaM aJalTHBHO-3HauMMbIX TreHoB P. sylvestris u Taxke 16 apyrux map
npaiimepoB k Jiokycam P. abies—P. obovata, accoruupoBaHHBIX ¢ 3aCyXOYCTOHYMBOCTHIO; BBISBICHBI
97 u 110 nonumMopdHBIX MO3ULIUNA B M3YyYEHHBIX JIOKYCaX BHUIOB COOTBETCTBEHHO. YCTAaHOBJICHO,
YTO W3y4YEHHbIE BUJbI UMEIOT B LIEJIOM CPEAHUN YPOBEHb HYKJIEOTHIHOTO pa3HOOOpa3usi B pernoHe
kak s P. sylvestris (Hd = 0,662; = = 0,004; 6w = 0,013) tak u ana P abies—P. obovate (Hd =
0,761; = = 0,005; 6w = 0,008). Cpennue mokazarequ HYKICOTHIHOTO Pa3HOOOPA3Usi KOMILIEKCA
BUJIOB €JIeil HE3HAYMTEIbHO MPEBBIIAIOT TAKOBbIE JJIs1 COCHbI OOBIKHOBEHHOM. BBIsIBIEHBI JIOKYCHI,
NOIUMOP(U3M KOTOPHIX MOTEHIUAIBHO aJalTHBEH B OTHOLIEHMM a0MOTHYECKUX (3acyxa) M
OMOTHYECKUX (BO3ACHCTBHE MATOr€HHBIX OPraHU3MOB) (PAKTOPOB cCpelbl, MEPCIEKTUBHbIE IS
JambHEHIIero W3ydeHwsl. AHAIW3 JMTEPAaTYPHBIX ITaHHBIX II0Ka3aj, 4YTO YCTOMYMBOCTH BHUIOB
XBOMHBIX PpAacTeHUH K BO3ICHCTBUIO BpenuTened u HEONAaronpusATHBIM YCIOBHUSAM SIBIISETCS
MOJIMKOMITOHEHTHOM, MOJMCUCTEMHON W MHOrOoypoBHeBoW. [ToMnMo u3ydeHus mMopdosornyeckux
XapaKTePUCTUK 30POBBIX U TOBPEXKICHHBIX JIEPEBHEB IEPBHIM TEPCIIEKTUBHBIM HAIlPaBICHHEM
JTaTbHEHITNX WCCIENOBAHUHN SIBIISICTCSI BBISIBICHHE MOJEKYISPHBIX TEHETHYECKUX MAapKepoB,
acCOIIMMPOBAHHBIX C YCTOMUMBOCTBIO BU/IOB XBOWHBIX pacTeHUH K aOmoTHdeckuM QaxTopaMm (Ha
IpUMepe 3aCyXOYCTOHYMBOCTH) M K OHOTHUECKMM (akTopaMm (Ha NpUMepe YCTOWYMBOCTH K
MHBa3UM YCCypHiicKoro mnonurpada ¢ accOUUpPOBAaHHBIMU C HUM O(PHOCTOMOBBIMH TPHOAMH).
BTopeM mMepCeKTHBHBIM HampaBlIeHHEM Il pa3padoTKu Mep OOphObl C WHBAa3WBHBIMHU
¢uTonaToreHaMM B PErHMOHE HCCIEIOBAaHMN SBISIETCS M3YYeHHE TAaKCOHOMHYECKOTO COCTaBa
0(proCTOMOBBIX T'pHUOOB, AacCCOLMAHTOB Yyccypuiickoro mnonurpada. TperbuM HampaBiIeHHEM
BO3MOYKHBIX HCCJIEIOBAHUH MOKET OBITh W3ydYCHHME TaIIOTHUIIOB yccypuiickoro monurpada [15]
KOTOpbIE OKa3ajuCh OoJjiee YCHEIIHBIMH JUIsl paccelieHUss U OCBOCHHS KOHKPETHOTO pPEruoHa.
AHanu3 M y4yer mnonuMoppuzMa JIOKYCOB aJalTUBHO-3HAUMMBIX T'€HOB, ACCOLMHUPOBAHHBIX C
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YCTOMYHMBOCTBIO K 3aCyXe M BO3JIEHCTBHUIO MAaTOI€HHBIX OPraHU3MOB BCKOPE CTAHET HEOOXOTUMBIM
YCIIOBUEM JUIsl TIPOTHO3UPOBAHUS M Pa3pabOTKU NMPUPOAOOXPAHHBIX M JECOBOCCTAHOBUTEIbHBIX
MIPOrpaMM JJIsi CMSATYCHHUS TOTCHIIMATBLHOTO HETaTUBHOTO BO3JCHCTBHYSI TAHHBIX (JaKTOPOB CPEJIBI.

Qunancuposanue. JlanHoe HCCIeIOBaHUE MPOBEACHO MPH YAaCTUYHOM (MHAHCHPOBAHUH B
pamkax rocymapctBeHHoro 3amanus Ne OCH®-2023-0004 denepabHOTO TroCYIapCTBEHHOTO
aBTOHOMHOTO  00pa3oBaTrelbHOTO  y4ypexkaeHus  Beicmiero  oOpaszoBanus  «llepmckuit
rOCyIapCTBEHHBIH HAIIMOHANBHBIA HCCIEOBATEIbCKUNA YHUBEPCUTET» B 00NacTH HAayKd U
[TpaButenbcTBa [lepMckoro kpas, uccienonarenbckuii mpoekt Ne C-26/776 ot 31 mapra 2022 roxa.
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BOTANICAL DESCRIPTION AND BIOECOLOGICAL FEATURES
OF SOME SPECIES OF THE FAMILY Cyperaceae Juss. SPREADING
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BOTAHUYECKOE OINIMCAHUE U BUOIKOJOI'HYECKHUE OCOBEHHOCTH
HEKOTOPBIX BUJOB CEMEUCTBA Cyperaceae Juss., PACIIPOCTPAHEHHBIX HA
TEPPUTOPUHN HAXYBIBAHCKOI ABTOHOMHOM PECITYBJIUKHA
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Abstract. The presented article provides information on the botanical and bioecological
characteristics of some species belonging to the Cyperaceae Juss., nom. cons. family, spreading in
Nakhchivan Autonomous Republic territory. The studies were carried out based on generally
accepted geobotanical methods from September 2024 and had a precise route and semi-stationary
character. Floristic and methodological expeditions were carried out in the ecological areas of the
Araz-river banks, as well as in the high and middle mountainous areas of the Sadarak, Sharur,
Kangarli, Shahbuz, Julfa and Ordabad administrative districts of the Nakhchivan Autonomous
Republic, where the species of the family are widespread. The systematic composition of the family
is given. The systematic composition of the family and description of the most common species are
provided.

Annomayus. IlpuBonsaTcst cBeneHUs 0 OOTaHMYECKMX U OMOIKOIOTMYECKHX OCOOCHHOCTSAX
HEKOTOpBIX BUAOB cemerictBa Cyperaceae Juss., nom. cons., paCIpOCTPAHEHHBIX Ha TEPPUTOPUU
HaxubiBanckoii ~ ABroHoMHOW  PecmyOnuku. MccrnenoBaHus — NpOBOAMIMCH HAa  OCHOBE
OOLIETPUHATHIX T€000TAaHNYECKUX METO0B ¢ CeHTI0ps 2024 roga U HOCKIIM TOYHBIM MapIIpyTHBII
U TIOJIyCTallMOHApHBIN Xxapakrep. dnopucTrnyeckne U METOANYECKNE DKCIEAUIMH TPOBOJWINCH B
HKOJIOTMYECKHUX 30HaX MoOepexxuil peku Apas, a Takke B BHICOKOTOPHBIX U CPEJHETOPHBIX paiioHax
Canapaxkckoro, [lapypckoro, Kenrepnunckoro, Illax6y3ckoro, Jxynbdpunckoro u Opmabanckoro
aIMUHUCTPATUBHBIX paiioHOB HaxupiBaHckoW ABTOHOMHOUW PecmyOnmuku, e BUABI CeMeHCTBa
LIIMPOKO pacnpocTpaHeHbl. lIpuBomuTCA CHUCTEMAaTMYECKUH COCTaB CEMENCTBA M OINMCAHUE
Haunbosee pacrpoCTpaHEeHHBIX BU/IOB.

Keywords: flora, population, bioecology, sedges. Azerbaijan.

Kntouesvie cnosa: dnopa, momymnsius, OMOIKOIOTH, OCOKOBEIE. A3epOaiiiKaH.
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Species of the Cyperaceae Juss.nom.cons. family are widely spread in the territories of the
Nakhchivan Autonomous Republic. It can be said that the lakes covering a large area of the Batabat
plateau are the main spreading areas of plants of this family.

Considering that the plants of the Cyperaceae Juss.nom.cons. family are mainly wetland
plants, we have studied the botanical description and bioecological characteristics of the species.

Cyperaceae — belongs to the Monocots class. Plants of this family are generally found in
water bodies and meadows. The species included in the family are also known for their various
species that can grow on widely irrigated lands. Cyperaceae Juss.nom.cons. usually grow in
swampy and moist soils. They can also be found near water bodies, in meadows and sometimes in
steppes.

The genus Cyperaceae was first included in the botanical nomenclature by Jussieu in 1789.

Plants of the Cyperaceae family are generally known for their flat and elongated leaves. The
leaves often have a parallel vein structure. Their flowers are simple and small, usually appearing in
groups of many flowers.

Plants of the Cyperaceae family tend to grow in areas with variable water levels or in
marshes. Due to their high water requirements, these plants also play an important role in the
protection of ecosystems.

Some species, especially those of the genus Carex, can be used for medicinal and food
purposes. In addition, some members of this family help stabilize the soil and regulate water in
natural areas. The seeds and rhizomes of species of the Cyperaceae family are used for medicinal
purposes, and can also be grown for ornamental purposes.

Material and methodology of the research

The research was conducted taking into account that the Nakhchivan Autonomous Republic
covers large areas of lakes and wetlands in both the high mountainous and Araz-river areas.

The species of the Cyperaceae family included in the flora of the Nakhchivan Autonomous
Republic have been studied from time to time by A. A. Grosheim [3], L. I. Prilipko [5], I. I.
Garyagin [4], V. C. Hajiyev. Y. M. Isayev, R. A. Aliyev, A. I. Mayilov, M. P. Bogdanov [1, 2], etc.

Although individual scientists have provided information about the plants of this family, the
species spreading in the Autonomous Republic territory have not been studied separately.

Classical botanical, floristic, systematic, archaeological, ecological and statistical methods
were also used in the processing of the materials [6, 7].

Phenological observations were carried out based on I. N. Beideman [8].

The studies were carried out based on generally accepted geobotanical methods from
September 2024 and had a precise route and semi-stationary character. Floristic and methodological
expeditions were carried out in the ecological areas of the Araz-river banks, as well as in the high
and middle mountainous areas of the Sadarak, Sharur, Kangarli, Shahbuz, Julfa and Ordabad
administrative districts of the Nakhchivan Autonomous Republic, where the species of the family
are widespread.

Discussion and results of the research
The classification of the family Cyperaceae Juss.nom.cons. is as follows:
Familia: Cyperaceae Juss., nom. cons.
Subfam. 1. Cyperoideae Suess.
1. Genus: Bolboschoenus (Aschers.) Palla
Sect. 1. Browningia Tatanov
Subsect. 1. Glauci Tatanov
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1(1) Bolboschoenus glaucus (Lam.) S.G. Sm.
Sect. 2. Bolboschoenus
Subsect. 2. Bolboschoenus
2(2) B. maritimus (L.) Palla.
2. Genus: Schoenoplectus (Reichenb.) Pala.
3(1) Schoenoplectus tabernaemontani (C.C.Gmel.) Palla
3. Genus: Scirpoides Seguier
4(1) Scirpoides holoschoenus (L.) Sojak
4. Genus: Isolepis R.Br.
5(1) Isolepis setacea (L.) R.Br (Scirpus setaceus L.)
5. Genus: Blysmus Panz. ex Schult.
6(1) Blysmus compressus (L.) Panz. ex Link.
6. Genus: Eleocharis R. Br.
Subgen. 1. Zinserlingia Egor.
7(1) Eleocharis quinqueflora (Hartm.) O. Schwarz (E. meridionalis Zinserl)
Subgen.2. Eleocharis
8(2) E. austriaca Hayek
9(3) E. palustris (L.) Roem. & Schult.
10(4) E. uniglumis (Link) Schult.
7. Genus: Fimbristylis Vahl
11(1) Fimbristylis bisumbellata (Forssk.) Bub. (F. dichotoma (L.) Vahl)
8. Genus: Cyperus L.
Subgen. 1. Cyperus
Sect.1. Rotundi C.B. Clarke
12(1) Cyperus longus L.
13(2) C. rotundus L.
Sect.2. Compressi Nees
14(3) C. glaber L.
Sect.3. Fusci (Kunth) C.B. Clarke
15(4) C. difformis L.
16(5) C. fuscus L.
Subgen. 2. Micheliani (C.B. Clarke) Kukkonen
17(6) C. michelianus (L.) Delile
9. Genus: Pycreus P. Beauv.
18(1) Pycreus flavidus (Retz.) T. Koyama
10. Genus: Torulinium Desv. ex Hamilt.
19(1) Torulinium caucasicum Palla
Subfam. 2. Rhynchosporoideae Aschers. & Graebn.
11. Genus: Schoenus L.
20(1) Schoenus nigricans L.
Subfam. 3. Caricoideae Pax
12. Genus: Kobresia Willd
21(1) Kobresia schonoides (C.A.Mey.) Steud Kobreziya
22(2) K. macrolepis Meinsh.
13. Genus: Carex L.
Subgen. 1. Carex
Sect. 1. Aulocystis Dumort.
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23(1) Carex tristis Bieb.
Sect. 2. Vesicariae Meinsh.
24(2) C. vesicaria L.
Sect. 3. Paludosae G. Don
25(3) C. acutiformis Ehrh.
Sect. 4. Tumidae Meinsh.
26(4) C. riparia Curt.
27(5) C. melanostachya Bieb. ex Willd.
Sect. 5. Secalinae (O.Lang) Kiik.
28(6) C. hordeistichos Vill.
Sect. 6. Paniceae (Carey) Christ
29(7) C. panicea L.
Sect. 7. Mitratae Kiik.
30(8) C. huetiana Boiss.
31(9) C. caryophyllea Latourr.
Sect. 8. Spirostachyae (Drej.) L.H.Bailey
32(10) C. diluta Bieb.
33(11) C. distans L.
Sect. 9. Digitatae (Fries) Christ
34(12) C. rhizina Blytt ex Lindblom
Sect. 10. Lamprochlaenae (Drej.) L.H. Bailey
35(13) C. supina Willd. ex Wahlenb.
Sect. 11. Microrhynchae Drej. ex L.H. Bailey
36(14) C. aterrima Hoppe = C. a. subsp. medwedewii (Leskov) Egor.
Subgen. 2. Kreczetoviczia Egor.
Sect. 1. Phacocystis Dumort.
37(15) C. acuta L. (C. dichroandra V.Krecz.)
38(16) C. transcucasica Egor.(C. dacica Heuff.)
39(17) C. orbicularis Boott (C. kotschyana Boiss. & Hohen.) = C. 0. subsp.
Kotschyana (Boiss. & Hohen.) Kukkonen
Subgen. 3. Vignea (P.Beauv.) Peterm.
Sect. 1. Heleoglochin Dumort.
40(18) C. diandra Schrank
Sect. 2. Vulpinae (Carey) Christ
41(19) C. vulpina L. (C. compacta Lam.)
42(20) C. otrubae Podp.
Sect. 3. Phaestoglochin Dumort. ex Kiik.
43(21) C. polyphylla Kar. & Kir.
44(22) C. contigua Hoppe
Sect. 4. Holarrhenae (Do611) Pax
45(23) C. disticha Huds. (C. grossheimii V.Krecz.)
Sect. 5. Divisae Christ ex Kiik.
46(24) C. divisa Huds.
Sect. 6. Boernera V.Krecz. ex Egor.
47(25) C. stenophylla Wahlenb.= C. stenophylla Wahlenb. subsp. stenophylloides
(V.Krecz.) ex Egor.
Sect. 7. Physodeae Meinsh.
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48(26) C. pachystylis J.Gay
Sect. 8. Ovales (Kunth) Christ
49(27) C. leporina L.

Sect. 9. Heleonastes (Kunth) Kiik.

50(28) C. canescens L. (C. cinerea Pollich)

Subgen. 4. Psyllofora (Degl.) Peterm.

Sect. 1. Capituligerae Kiik.

51(29) C. oreophila C.A. Mey.

Carex stenophylla Wahlenb. = C. stenophylla Wahlenb. subsp. stenophylloides (V. Krecz.) ex
Egor. — It is a species of the Cyperaceae Juss.nom.cons. family. This plant species is particularly
known for its narrow and long leaves. It is among the narrow-leaved species, but the reason for its
false name is that it is different from other species that resemble it or generally show similar
characteristics. It often grows near water and in moist places. It has oblong, narrow leaves. Its
flowers are small and simple, often aquatic species.

This species is typically found near swamps, meadows or water bodies. It grows in moist soils
or in areas adapted to changes in water height and level. The plant plays an important role in water
regulation and soil protection in the ecosystem. It is important for vegetation cover and soil stability
in natural environments.

Carex pachystylis J.Gay — This species is particularly notable for its morphological
characteristics and habitat. Its leaves are short, narrow and flat. They usually come in the form of
long and thin fibers. The surface of the leaves can be smooth and sometimes rough. Its flowers are
small and neat, usually arranged in spirals and in large numbers. The reason for the name "densely
columnar” is that the flowers are arranged in numerous and dense columns. That is, the flowers are
very close to each other, which leads to the name of the plant "densely columnar”.

Carex pachystylis J.Gay blooms in spring and summer. During the flowering period, the
arranged flower heads appear and the plant complements the natural beauty of the environment.

This species often grows near water bodies, in marshy or moist soils. Carex pachystylis J.Gay
seeks suitable conditions to develop in meadows and other moist environments. It plays an
important role in stabilizing the soil and maintaining the balance in the moist environment of the
ecosystem. The ecological importance of this species and its soil stabilization function make it an
important plant in ecology and nature studies.

Carex pachystylis J.Gay is a species that strengthens the soil structures and protects moist
soils in marshy or meadow ecosystems. It supports the natural circulation of water and the ability of
the soil to absorb water.

Carex pachystylis J.Gay also differs from other species of the genus Carex L. in that its
flowers and stipules are particularly dense and compact. This feature is a particularly distinguishing
feature of the plant.

Carex diluta Bieb. — The reason why this species is known as "Shining Sedge" is because of
the bright and reflective properties of the plant's flowers in natural light.

Carex diluta Bieb. often has long and narrow leaves. The leaves are often shiny and dark
green. The flowers of this species are also shiny and elegantly arranged. The flowers consist of
small and densely arranged columns. The shiny skin generally has a very strong reflective effect
during flowering.

Carex diluta Bieb. usually develops in swamps, near water bodies and in moist soils. This
plant species is adapted to changing water levels and grows in areas suitable for irrigation
conditions.
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Carex diluta Bieb. also helps to maintain soil moisture and plays an important role in water
regulation in ecosystems. It is distributed over a large area in the Batabat plateau of the Nakhchivan
Autonomous Republic.

Carex divisa Huds. - This species is particularly notable for its morphological characteristics
and habitat. The plant develops in moist and swampy areas. It is especially found in meadows and
near water bodies. It thrives in environments that are adapted to rising and falling water levels.

Carex divisa Huds. often has narrow and long leaves. The tips of the leaves are repeatedly cut,
hence the name "Segmented Sedge". It is notable for its bright green color. Its flowers are numerous
and clustered. The flowers are densely arranged in columns, and these come in various structures.
The flowers of this plant are more divided and expanded than those of other species. This is the
main feature that distinguishes the plant from other species in the genus Carex L.

Carex divisa Huds. participates in the natural circulation of water near water bodies and plays
an important role in soil stabilization. By forming a vegetation cover in wetlands and moist areas, it
increases the water holding capacity of the soil in the ecosystem.

Carex divisa Huds. helps protect aquatic ecosystems and plays an important role in stabilizing
wetlands. This species can help prevent soil erosion in meadows and wetlands.

This species can also be grown as a landscape plant. Its dense flowers and dense columnar
structure are aesthetically attractive.

Carex diluta Bieb. Carex riparia Curt.

Cyperus longus L. — Mainly distributed in subtropical and tropical regions. It is also often
found near water bodies and in wetlands. This plant loves moist environments and thrives in soils
suitable for irrigation.

Cyperus longus L. has long and flat leaves. Its leaves can extend up to 1-2 meters, which
gives the plant a tall and dense appearance. Its stem is erect and reddish in color.

Its flowers are small and numerous, arranged in long spikes. Its color is dark green and
yellowish. The plant is distinguished, especially when in bloom, and has a fragrant scent.

Cyperus longus L. is also a plant that helps protect aquatic ecosystems. It plays an important
role in stabilizing water and preventing soil erosion. It has been used in traditional medicine for a
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long time. Its rhizomes and roots have aromatic properties. The plant is used to treat various
syndromes, especially gastrointestinal problems and gas problems.

Cyperus rotundus L. — This plant is widespread throughout the world and is found in both
natural and cultural environments. It has numerous uses and ecological importance. It can grow on
all types of soil and has a wide distribution area. This species is often found in irrigated areas,
meadows, wetlands and places with moisture. Even in not very complex soils, this plant grows
quickly and helps to restore the soil.

Cyperus rotundus L. is usually a small plant. Its leaves are long, narrow and blunt-pointed.
This plant often has numerous and parallel leaves. Cyperus rotundus is particularly known for its
round, rounded rhizomes. Its fringed roots are thick and allow numerous new plants to form in the
soil.

Its flowers are small, simple and densely arranged. The flowers are dark yellowish-green in
color. The plant generally produces light and light green flowers.

Cyperus rotundus L. affects the maintenance of soil moisture and water circulation in the
ecosystem. This species is found near water bodies and plays an important role in both soil
stabilization and water regulation.

This species is sometimes known as a noxious weed in agriculture, because it spreads very
quickly and prevents the growth of other plants. In addition, it also has soil-modifying properties, as
its rhizomes cause the formation of numerous new plants.

Bolboschoenus maritimus (L.) Palla =B. planiculmis — is a perennial plant that grows in
moist soils and near water bodies. Its leaves are long, narrow and wrinkled, and the stem is usually
erect and thick. The stems are numerous and arranged parallel to each other. Its flowers are small
and densely arranged, located in columns. The flowers are usually dark green in color, light in
structure and somewhat stiff in appearance.

Bolboschoenus maritimus (L.) Palla is especially widespread near water bodies, in swamps
and moist soils. This species is adapted to live in moist areas and meadows. The plant is also
widespread on the sea coast and in other tropical-temperate zones.

Bolboschoenus maritimus (L.) Palla plays an important role in both ensuring soil saturation
with water in ecosystems and stabilizing swamps and water bodies. This plant helps to regulate
aquatic ecosystems and prevent soil erosion. It can also be used as an aquatic plant for decorative
purposes in parks and gardens. The slow-growing, dense-growing plant is also an ideal choice for
ponds and tropical gardens. However, this species is also useful in purifying and stabilizing aquatic
and soil ecosystems.

Schoenoplectus tabernaemontani (C.C.Gmel.) Palla — This plant species is mainly found in
water bodies, swamps and moist areas. It plays an important role in ecosystems and is important in
water purification and environmental stabilization.

Schoenoplectus tabernaemontani (C.C.Gmel.) Palla is a perennial and aquatic plant species.
Its leaves are long, stiff. This species is found in moist and marshy areas, usually on water-covered
soils. The flowers of the plant are small and numerous. They are concentrated in long and dense
panicles. The flowers are yellowish-green and consist of numerous small flowers. The plant
reproduces by rhizomes. The rhizomes spread widely underground and form many new plants.

The plant is widespread near water bodies, in swamps, meadows and moist soils. This plant is
actually a species that occurs naturally in tropical and subtropical regions. It also grows easily on
the banks of rivers, lakes and other bodies of water.

Schoenoplectus tabernaemontani (C.C.Gmel.) Palla plays an important role in regulating
aquatic ecosystems and purifying water. This type of aquatic plant helps protect the environment by
purifying water and providing stability in water bodies. Schoenoplectus tabernaemontani also
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protects the soil in wetlands against erosion. This species, which creates vegetation near water
bodies, also regulates the water cycle and filters water.

Torulinium caucasicum Palla — This plant is especially common in the Caucasus region. This
plant species is found in natural areas and especially in moist soils. It is a perennial plant and grows
in moist soils. Its leaves are very narrow and blunt-pointed, typically short and dense. Its stem is
thin and tall, and its upper part is densely clustered during the flowering period. Its flowers are
small and densely arranged, usually dark green in color, and this plant is especially noticeable when
it blooms. The plant reproduces by rhizomes and produces new plants above ground. The rhizomes
remain in moist soil for a long time and ensure the development of the plant.

Torulinium caucasicum Palla is mainly found in moist meadows, marshes and near water
bodies of the Caucasus region. This species thrives especially in soils with high moisture and grows
better in cold climates.

This species plays an important role in soil stabilization and water purification. It helps
protect the environment in wetlands and aquatic ecosystems and is important in regulating
ecosystems. Torulinium caucasicum Palla regulates water circulation and soil moisture, especially
in wetlands. This plant creates stability in water bodies and helps protect the environment. Its
rhizomes help retain water in the soil and restore vegetation cover.

Carex riparia Curt. - Coastal sedge — is a perennial plant and grows in areas with high
moisture. Its leaves are long, narrow and densely arranged.

The stem is erect, thick and hard. The plant usually forms dense vegetation in meadows and
along the banks of water bodies. Its flowers are small and are located in panicle-shaped structures
consisting of several flowers. The flowers are usually green or yellowish. The flowering period
occurs in spring and summer. Carex riparia Curt. reproduces by rhizomes. These rhizomes can
remain in the soil for a long time and give rise to new plants.

Carex riparia Curt. is usually found near water bodies, on the banks of rivers, lakes and
swamps. This plant grows very well in moist soils and in water regulation. Its spreading near water
bodies is formed naturally depending on the changes in water levels. In coastal areas and swamps,
this plant plays an important role in stabilizing the soil and protecting aquatic ecosystems.

Carex riparia Curt. is important in protecting aquatic ecosystems. Its extensive rhizome
system increases the resistance of the soil to waterlogging and erosion. This plant also plays a role
in soil stabilization and water purification on the edges of water bodies. It is widely spreading in the
wetlands of Shahbuz and Ordubad districts of the Nakhchivan Autonomous Republic.
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ECOLOGICAL FEATURES, BIOCHEMICAL COMPOSITION AND USE
OF Plantaginaceae Juss. IN THE FLORA
OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC
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SKOJIOT'MYECKHUE OCOBEHHOCTH, BUOXUMUYECKHUN COCTAB U
HCIIOJIB3OBAHUE Plantaginaceae Juss.
BO ®JIOPE HAXUYUBIBAHCKOU ABTOHOMHOM PECITYBJIMKHA

©Mameonu T., ORCID: 0009-0008-2961-9698, kano. 6uon. HAyK,
Haxuvieanckuii cocyoapcmeennulil ynusepcumem, 2. Haxuuesanw, Azepbatiodcan,
turan12beymemmed1948@gmail.com

Abstract. The territory of the Nakhchivan Autonomous Republic is very rich in vegetation.
The location of the territory in a sharply continental climate zone has also had a great influence on
the flora. Whether it be high mountain, medium mountain, lowland or flat areas, various groups of
plants inhabit this territory. Thus, plant species with medicinal, fodder, technical, vegetable and
other properties are found in our Republic. One of the most widespread families in the Nakhchivan
Autonomous Republic is the Plantaginaceae Juss. family. During my research, | studied in detail the
taxonomic composition, bioecological characteristics, distribution areas and life forms of species of
the Plantaginaceae family (Plantaginaceae Juss.) common in this territory. During the research, the
vegetation period of all three species of the family was fully traced over a certain period (one year).
It was established that species of the Plantaginaceae family (Plantaginaceae Juss.) are also widely
used in folk medicine.

Annomayusn. Tepputopuss HaxusiBanckoir ABToHOMHON PecnyOmmku oueHb Oorara
pacTUTENBHOCTHIO. Pacmosnoxkenue TeppuTopun B Pe3KO KOHTMHEHTAIHLHOM KJIMMATUYECKOM TI0sICE
oKazano OONbIIOE BIHUSHHUE HA PACTUTENBHBI MHp. Bylb TO BBICOKOTOPHBIE, CPEIHETOPHBIE,
paBHUHHBIC WM PAaBHUHHBIE PaillOHBI, 3/16Ch MPOU3PACTAIOT PA3IMUYHBIE TPYMIbI pacTeHui. Takum
o0Opa3zom, Ha TeppuUTOpHM Hamield PecrnyOnmuku BCTpedaroTCs BUIBI PACTEHUN C JIEKAPCTBEHHBIMU,
KOPMOBBIMH, TEXHUYCCKUMH, OBOIIHBIMH W JAPYrUMU cBoiicTBaMu. OJHMM U3 HIHPOKO
pacipoCTpaHEeHHBIX Ha TeppuTopuu HaxubiBanckoit ABTOHOMHOM PecryOnuku ceMeicTB sBisieTcs
cemeiictBo [lomopoxuukoBeie (Plantaginaceae Juss.). B xome Moux uccrnemoBanuii s moapoOHO
M3Yy4UJI TAKCOHOMHYECKHH COCTaB, OMOIKOJIOTHYECKHE OCOOEHHOCTH, apeaibl paclpoCTpaHEHUS U
Ku3HeHHble  (Gopmbl  BuUgoB  cemeiictBa  [lomopoxuukoBeie  (Plantaginaceae  Juss.),
paclpoCTpaHEHHBIX Ha JaHHOW TeppuUTOpuu. B Xome uccienoBaHWil B TeUEHHE OMPEACITIEHHOTO
neprosa (OIMH rof) MPOBOAMIICS IMOJTHBI MOHUTOPHUHT BETETAIIMOHHOTO TIEPUO/Ia BCEX TPEX BHJIOB
cemerictBa. beuto ycranoBneHo, 4To BuAbl cemelictBa [lomopoxxnukoBbie (Plantaginaceae Juss.)
TaKXKe MAPOKO MUCIIONIB3YIOTCS B HAPOJHOW MEIUIINHE.

Keywords: flower, biochemical composition, xerophyte.

Knrouesvie cnosa: 1BeTok, OMOXMMHUECKHI cOCTaB, KCEPODUT.
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The plant world differs from other groups of living organisms in its special significance.
Plants are classified as edible, decorative, medicinal, poisonous, honey-bearing, etc. In this regard,
we have studied in detail the bioecological characteristics and chemical composition of species of
the Plantaginaceae Juss. family, which are widespread in the territory of the Nakhchivan
Autonomous Republic and also have medicinal and nutritional value.

The taxonomic composition of the chapter is as follows:

Fam: Plantaginaceae Juss. - Plantaginaceae

Genus: Plantago L. - Plantain

P. saxatilis Bieb. - Rocky areas

P. major L. - Big b.

P. lanceolata L. - Lanceolate b.

Plants of the Plantaginaceae family (Plantaginaceae, Juss.) are cosmopolitan in distribution.
They are mainly represented by three genera: Plantago, Littorella, and Bougueria. In Azerbaijan,
only species of the genus Plantago L. are found. Three species are widespread in the Nakhchivan
Autonomous Republic: P. saxatilis Bieb., P. major L., and P. lanceolata L. (Figure 1-3).

Material methodology

The research was conducted in the mountainous regions of the Nakhchivan Autonomous
Republic. The objects of study were the Batabat Plateau, Mount Garagush, and the villages of
Payiz, Asaghy Buzgov, Yukhary Buzgov, Bichenaka, Badamly, Geynuk, Nahajir, and others.
Expeditions were regularly conducted in these areas. All three species of the family were studied in
detail in the areas under investigation. The research used biomorphological, ecological, taxonomic,
floristic-systematic and phytocenological methods. A number of literature sources were cited during
the preparation of the article [1-13].

Discussion and conclusions of the study

Plantago major is known as a medicinal plant and is also used as animal feed. It is found in all
regions of the Nakhchivan Autonomous Republic, from the Aran to the subalpine belt. In the
Gunnut-Gapchig strip, it is widespread everywhere: along roadsides, in meadows, forests,
shrubbery, wet valleys, and sandy areas. It also grows in crops and hayfields as a fodder plant.

This is a perennial herbaceous plant with a thick, strong stem. The leaves develop from the
root collar, i.e. they are gathered around the root. The leaves are 2—-18 cm long, and the flower stalk
is 6-50 cm long. It is a multi-seeded plant with very small, bare seeds. The stem (usually several) is
leafless and ends in a narrow, long inflorescence. The broad, ovate, entire-edged, 5-7-veined,
glabrous leaves are located on a broad stem and emerge directly from the basal rosette. It flowers
and fruits from May to October.

In newly cultivated areas, it grows singly in the first year, then gradually begins to reproduce
by rhizomes. It also reproduces by small seeds. It is resistant to trampling. It rarely grows in areas
that have been trampled for a long time. When dry, it is readily eaten by livestock, but not when
green. It has been observed that sheep eat it in sufficient quantities. It is readily eaten by geese
during flowering and by ducks during fruiting.

Plantain is part of the Palearctic forest group of the Palearctic boreal geographical type. It is
widespread in Europe, the Balkans and Asia Minor, Iran, Afghanistan, India, the Himalayas, Japan,
China, Mongolia, North America, Russia, Central Asia and the Caucasus. In Azerbaijan, the large
plantain grows in all regions from the forest edge to the subalpine belt (up to 2,600 m above sea
level).
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It is more common in sparse forests, shrub thickets, and river valleys. Its reserves are most
extensive in the Gilanchay, Havush, Bilev, Behruz, Paraghin, Nasirvaz, Teyvas, Milakh, Boyahmed,
Nahajir, Geynuk and other districts of the Nakhchivan Autonomous Republic.

Plantain is widely used in the pharmaceutical and vaccine industries. Its leaves contain vitamins A
and B. It has been established that it contains 3.3% fat and 12.6% vitamin E.

It is a xeromesophyte found in forest shrubbery, mountain meadows and weed vegetation. It grows
mainly in small groups in meadows, forests, shrubs, sandy areas, roadsides, crops, gardens and
vegetable gardens.

It contains mucilage, the bitter glycoside aucubin (rhinanthin), the enzymes invertase and emulsin,
polysaccharides, flavonoids, traces of alkaloids, phytoncides, bitter substances, carotene, vitamin C
(ascorbic acid) and vitamin K, citric acid, 4% tannin and a small amount of vaccine substances. The
mucilage contains galactose, arabinose, and rhamnose. Its leaves contain polysaccharides, caffeic acid
derivatives, flavonoids, iridoid glycosides, and terpenoids.

This medicinal plant is included in the pharmacopoeia. It is widely used in scientific, practical,
experimental, Tibetan, Chinese, Korean and folk medicine, pharmacology and homeopathy, as well as in
veterinary medicine. It is mainly used for diseases of the skin, kidneys, eyes, diabetes, bladder,
gastrointestinal tract, stomach and duodenum, epilepsy, pulmonary tuberculosis, bronchitis, as well as
burns, malignant tumours, fractures, sprains and bruises, inflammatory processes in the oral cavity,
purulent wounds and ulcers, toothache and headache. It has bactericidal, antiparasitic, sedative,
hypotensive, haemostatic, expectorant, laxative and radioprotective effects. The above-ground parts of
the plant are used for medicinal purposes: leaves, flowers, roots and seeds. Edible; flour obtained from
roasted and ground seeds is used to make sauces and seasonings (for soups). It is a fodder plant.

Plantago sakhatilis is one of the most common species in mountainous areas. It is widespread in
the mountainous areas of the Nakhchivan Autonomous Republic. It is found in the upper forest, subalpine
and alpine zones of the Gunnut-Gapchig physical-geographical region. It is common in forest glades,
meadows and rocky areas. It is part of the plant groups of forest glades, but does not form large
quantities. It is considered one of the main plants of the southern slopes. It grows singly along roadsides,
on mountain rocks, in crops and on hayfields.

It is a perennial plant with silvery pubescence. The leaves are lanceolate, slightly blunt-lanceolate,
with a very sharp tip. The flower stalk is slightly longer than the leaves (5-25; 35 cm). The capsule is
oblong-ovoid, two-seeded. The seeds are 4 mm long, oblong. It blooms in May-June and bears fruit in
July-September. It is readily eaten by small ruminants on pastures, as well as to a sufficient extent by
large ruminants. Plantain lanceolate (P. lanceolata) is a species of plant belonging to the genus
Plantago of the family Plantaginaceae of the order Asteraceae of the plant kingdom.

Lanceolate plantain is a species that has nutritional value. It is widespread in all arid mountainous
areas of the Nakhchivan Autonomous Republic, from arans to subalpine meadows. It is widespread on
dry grassy slopes in the mountainous regions of the Nakhchivan Autonomous Republic as a weed in
gardens, vegetable gardens, on personal plots, along rivers and roads. The plant is undemanding to the
soil.

It is perennial, glabrous or densely pubescent. It grows to a height of 20-60 cm, with numerous
ascending or erect flowers and a stem composed of numerous ascending or erect, 5-6 or more wrinkled,
densely hairy or glabrous segments. Leaves are gathered in a basal rosette, elongated-lanceolate,
transitioning to linear-lanceolate (sometimes broadly lanceolate), pointed, narrowed towards the base.
Veins 3-7. Spike short, cylindrical, oblong or ovoid. The pedicels are ovoid, pointed, glabrous or
sparsely pubescent, leathery, with a brown midrib. The corolla is 2-3 mm long, glabrous, whitish or
brown, ovoid-lanceolate, sometimes with a pointed tip. The capsule is 3—4 mm long, ovoid, and contains
two seeds. The seeds are up to 2 mm long, almost blackish, concave on the ventral side, with bent edges.
It blooms in May—August and bears fruit in June—October (Figure 3).

Found on grassy slopes, cultivated fields, in gardens and vegetable gardens, along canals and
roads. The leaves contain astringent and bitter substances, carotene, indican glucoside aucubin, ascorbic
acid (42.2 mg%), vitamins C and K, alkaloids, flavonoids, mannitol, sorbitol, organic acids (oleic acid).
The seeds contain mucilage (up to 16%), oil (20%) and carbohydrates (0.17%).

A solution of plantagluctide prepared from the leaves is used as an antispasmodic and anti-
inflammatory agent.
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The flowers are green or brownish-green, with a specific smell and taste. Absolute moisture
content: 4%, total ash: 20%, blackened and rotten leaves: 5%, rotten flowers: 1%, organic substances:
1%, mineral substances: no more than 1%.
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Figure 1. Plantago major Figure 2. P.lanceolata Figure 3. Structure of the
flower group

Based on scientific research, it can be said that plantain is best consumed dry, but its content
decreases when consumed fresh. Alkaloids have also been found in plantain leaves. In Europe, it is
recommended to plant it in mixture with cereal grasses on low-yield dry pastures. It is advisable to
use it as a fodder plant to improve the quality of pastures. The young leaves and shoots are
consumed. Plantain leaves mixed with nettles, onions and other vegetables are used to prepare
salads and various dishes. The leaves and stems of the plant are used to prepare egg stew, porridge,
oatmeal, mashed potatoes, etc. Plantain is added to a number of dietary dishes. The plant is used in
the preparation of wheat and buckwheat porridge, soups, stews, etc. Plantain is dried and stored as a
winter supply.

Some types of plantain, especially large-leaved plantain, have been widely used in scientific
and traditional medicine since ancient times. It is considered one of the oldest medicinal plants. The
Chinese used its leaves and seeds for medicinal purposes as early as 3,000 years ago. In folk
medicine, plantain leaves are used as an expectorant, diuretic and anti-fertility agent. The leaves
contain the glycoside rinatin, antioxidants, carotene, vitamins K and C, citric acid, enzymes and
carbohydrates. The above-ground part contains carbohydrates, alicyclic compounds, nitrogenous
compounds, phenol and phenolcarboxylic acids. Plantain is used to treat stomach and intestinal
disorders caused by colds. Its leaves are effective in treating acute bronchitis, healing cuts, purulent
wounds, bruises and burns, evening urinary retention and soothing toothache. In rural areas,
plantain seed powder is used to treat prolonged diarrhoea, intestinal mucosal diseases and
dysentery. An ointment made from a mixture of seeds and succulent leaves is often used for snake
bites and to treat tumours. Plantain's ability to heal skin wounds has long been known in folk
medicine. Leaves mixed with chalk are used to treat skin diseases. The bark of the tree is widely
used in folk medicine to prepare cough medicines. In scientific medicine, it is included in cough
medicines. It contains the glycoside aucubin, polysaccharides, flavonoids, antioxidants, traces of
alkaloids, phytoncides, bitter substances, carotene, ascorbic acid, etc. Plantain grows everywhere. It
is widely used by herbalists. The species P. lanceolata has cytotoxic properties. Plantain contains
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luteolin, which has good anti-cancer properties thanks to its phytochemicals. Its green mass is rich
in fibre, making it useful for constipation. The medicinal properties of all three species of the genus
have been confirmed not only in folk medicine but also in traditional medicine, and medicinal
preparations are made from them. The life forms, ecological groups and ranges of species of the
Plantaginaceae family (Plantaginaceae Juss.) distributed in the territory of the Nakhchivan
Autonomous Republic have been studied. The life forms of all three species have been determined
according to Raunker and Serebryakova. Thus, all three species are perennial herbs. Their
ecological groups are mesophytes and xerophytes.

Flowering and fruiting continue from May to October. The altitudinal zones of their distribution
are alpine, subalpine and lowland. The geographical elements of the species Plantago saxatilis Bieb. and
Plantago lanceolata L. are not defined. However, the species Plantago major L. is classified as

belonging to the Mediterranean-Turanian geographical zone. The ranges of Plantago saxatilis Bieb. and
Plantago lanceolata L. are undefined. The range of Plantago major L. is xerophilous.

LIFE FORMS, ECOLOGICAL GROUPS AND HABITAT TYPES OF SPECIES OF Plantaginaceae Juss.

Latin names Life forms =
> g ? 1% g ® =l
3 g £ 52 gt 55 =
- S 8 S = 2N S 5 <
€ g Y3 =2 T3 S z
5 o 5 ha 2 @
w —_ [ =
4] 4] (4]
Plantago perenn  Hk mesop May- sub  not determined not
saxatilis ial, hyte, Septembe alpine, determined
Bieb. herbaceous xerophyte alpine
plant
Plantago perenn  HK  mesophyte May- Pla Mediterranian  Xerophile
major L. ial, october in, sea, Turan
herbaceous subalpine
plant
Plantago perenn  Hk  mesophyte May- Pla not determined not
lanceolata ial, october in, determined
L. herbaceous subalpine
plant
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Annomayus. BU4eHeKcKuil iec pacnoiioKeH Ha TeppuTopuu 3aHresypckoro HarmonansHoro
[Tapka mmenu akajn. ['acaHa AymeBa M XapaKTEpU3YeTCS CMENIAHHBIMU JIECHBIMH SKOCHCTEMAaMH,
OTHOCHTEIIFHO MajiO0 MOABEPKCHHBIMU aHTPOIIOTEHHOMY BO3JICHCTBHIO, a TaKXke pa3zHooOpasuem
BBICOTHBIX TOSICOB, UTO MPUAAET UCCIECTOBAHUSIM MUKOOUOTHI JAHHOHN TEPPUTOPUN BaXKHOE HAYUHOE
3HayeHue. llpuBeneHsl HaydyHbIE JaHHBIE O TAKCOHOMHMYECKOM pPa3HOOOpA3MHU U JKOJIOTUYECKOM
pacripocTpanenuu rpuboB cemeiicrsa Polyporaceae Fr. ex Corda, coOpaHHBIX B XOZ€ 3KCIICAUIIUH,
npoBefieHHbIX buuenekckom necy HaxubiBanckoit ABronomHol PecriyOnuku B 2010-2024 rogax. B
XOJle TMPOBEJICHHBIX HCCIETOBAHUM yCTAHOBIEHO, YTO B MHUKOOHOTHI HaxubiBaHCKON ABTOHOMHOM
PecnyOnmuku 3aperucTpupoBaHo 8 BUIOB, OoTHOcsmmxcs K 4 pomam (Lentinus Fr., Panus Fr.,
Cerioporus Quel., Trametes Fr.). Ogun pon (Trametes Fr.) u 3 Buma (Cerioporus varius (Pers.)
Zmitr. & Kovalenko (= Polyporus varius (Pers.) Fr.), Trametes cinnabarina (Jacg.) Fr. (=
Pycnoporus cinnabarinus (Jacq.) P. Karst.), Trametes pubescens (Schumach.) Pilat) Bmepssie
oTMedaTcss B MukoOmore HaxubiBanckoit ABroHOMHOM PecmyOmuku. OOpasisl coOpaHbl H3
THUIOIICH JIPEBECHHBI W JIECHBIX CyOCTparoB, WIACHTU(UIIMPOBAHBI 1O MAaKPOCKOMUYECCKUM U
MHUKPOCKOIIMYECKIM TpPH3HAKaM M COXPaHEHBbl B KadecTBe TepOapHbIX 00pas3loB. OTH BUIBI
SBIISIOTCS canpoTpoamMu U WUIPalOT BaXKHYIO POJIb B PA3NIOKEHHM JIPEBECHHBI U KPYrOBOPOTE
MUTATEIbHBIX BEIICCTB. MccenoBaHus MOMYEPKUBAIOT BAKHOCTh TprbOB cemeiicTBa Polyporaceae
B TOJJEPKAaHUHM 3I0POBbS  JIECHBIX JOKOCHCTEM U TPEAOCTABISCT HOBBIE JaHHBIE O
O6ropazHooOpa3uu rpuboB st MUKOOMOTH HaxubiBaHCKoW ABTOHOMHON PecmyOnuku.

Abstract. The Bichenek forest is located within the territory of the Zangezur National Park named
after academician Hasan Aliyev and is characterized by mixed forest ecosystems that are relatively little
affected by anthropogenic influence, as well as by a diversity of altitudinal zones, which gives the study
of the mycobiota of this area significant scientific importance. This article examines the taxonomic
diversity and ecological distribution of fungi of the family Polyporaceae Fr. ex Corda, collected during
expeditions conducted in the forests of Bichenek, Nakhchivan Autonomous Republic, between 2010 and
2024. The research revealed that the mycobiota of the Nakhchivan Autonomous Republic includes 8
species belonging to 4 genera (Lentinus Fr., Panus Fr., Cerioporus Quel., Trametes Fr.). Among them,
one genus (Trametes Fr.) and 3 species (Cerioporus varius (Pers.) Zmitr. & Kovalenko (= Polyporus
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varius (Pers.) Fr.), Trametes cinnabarina (Jacq.) Fr. (= Pycnoporus cinnabarinus (Jacg.) P. Karst.),
Trametes pubescens (Schumach.) Pilat) were recorded for the first time in the mycobiota of the
Nakhchivan Autonomous Republic. The specimens were collected from decaying wood and forest
substrates, identified based on macroscopic and microscopic characteristics, and preserved as
herbarium samples. These species are saprotrophic fungi that play an important role in wood
decomposition and nutrient cycling. This study emphasizes the ecological significance of Polyporaceae
fungi in maintaining forest ecosystem health and provides new data on fungal biodiversity in the
mycobiota of the Nakhchivan Autonomous Republic.

Kniouesvie cnosa: budenekckuii nec, Polyporaceae, 6uopaznooOpasue, pacipocTpaHeHHE.
Keywords: Bichenek Forest, Polyporaceae, biodiversity, distribution.

Jleca n oOpasyroliye ux OCHOBY paCTUTENbHbIE COOOIECTBA MPECTABIAIOT COOON KIIIOUEBbIE
HKOCUCTEMBI, HTPAIOLIIE BaKHEHIIYIO POJIb B obecrieueHn Ouocdepbl, BKIOUYas KU3Hb YEJIOBEKa,
KHUCJIOPOIOM. DKOJIOTMYECKHH OallaHC, CYIIECTBOBAaHME >KHMBBIX OPTaHU3MOB U IMPOAYKTHBHOCTH
MHOTMX OTpaciieil Xo3siiicTBa BO MHOIOM 3aBHCAT OT COCTOSIHMSI pPacTUTENIBHOrO IMOKpoBa. Jleca
UIpalOT KIIOYEBYIO POJb B Pa3BUTUU OHOchepbl, SBIAACH BaKHBIM 3JIEMEHTOM JaHamadra,
oobemuHstomUM  (Gtopy, ¢ayHy u MHKpOOHOe HaceneHue. [puObl — oOgHA U3  CaMBIX
pa3sHOOOpa3HBIX M OKOJIOTUYECKH 3HAYMMBIX TPYNI OpPraHW3MOB B HAa3eMHBIX HKOCHUCTEMaX,
BHOCSIII[as] OCHOBOIIOJIATAIOUIMM BKJIAJ B PA3JIOKEHUE OPraHUYECKOTO BELIECTBA U KPYrOBOPOT
NUTaTeNIbHBIX BeulecTB. Cienyer OTMETUTh, YTO OJHUMHU U3 CaMbIX PaclpoCTPaHEHHBIX 00BEKTOB
IUIsl TPUOOB SBJISIIOTCS PACTEHUS, KOTOPBIE TAaKKe BIMAIOT HAa BUIOBOE pazHooOpasue TprboB B
JIeCHBIX KocucTemax [1, 2].

Cpemu nux cemetictBo Polyporaceae (Basidiomycota, Polyporales) mupoko u3BecTHO cBOEH
CIOCOOHOCTBIO pa3Jiararh JIPEBECUHY M BKJIIOYAET BUJbI, UTPAIOLINE KIHOUEBYIO POJIb B AUHAMHKE
JIECHBIX 9KOCHCTEM. MHOTHE BU/IBI 3TOTO CEMEICTBA SBISAIOTCS carpoTpodaMu UM Iapa3uTaMy Ha
JPEBECUHE JINCTBEHHBIX U XBOWHBIX IOPOJI, BHI3bIBAas OEIyI0 WK Oypyro THWIb U YCKOPSsS 000pOT
JIMTHOLIEJUTIONO3HBIX MaTepHaloB.

VYHUKaJIbHbIE TPUPOAHO-KIMMaTH4eckue ycinoBus HaxubiBanckoil ABToHOMHOM PecnyOnuku
CIIOCOOCTBOBAJIM PACIIPOCTPAHECHUIO 3/1eCh Ooratoi (GJopbl U BUIOB IprboB [3-7].

HecMoTpss Ha OTHOCUTENBHO XOPOIIYID M3YYEHHOCTb (IIOpPBI, HCCIEA0BAaHUS MHUKOOMOTHI
OCTAlOTCSl OTPAHWYCHHBIMHA. DBHUYEHEKCKMI JieC pacIoIOKeH Ha TEPPUTOPHH 3aHTE3YPCKOTO
HammonaneHoro Ilapka mMmeHu akagemuka ['acana AsmeBa M XapakTepU3yeTCsl CMeEIIaHHBIMU
JIECHBIMH 3KOCHCTEMaMHM, OTHOCUTENIEHO MaJlo TIO/IBEP’KEHHBIMU aHTPOIIOI€HHOMY BO3/EHCTBHUIO, a
TaKkKe pa3sHoOOpa3MeM BBICOTHBIX TIOSICOB, YTO TPHUAAET HCCIEIOBAHUSAM MHUKOOMOTHI JTaHHOU
TEPPUTOPUHN BKHOE HAYYHOE 3HAUCHHE.

MuKkonornueckie MUcciieoBaHus, MpoBeAEHHbIE B A3epOaiiykaHe, B OCHOBHOM OXBaTbIBAJIN
Takue peruonsl, kak Kyoa, Illexu, 3ararana m Tamblickue ropsl, rie BUAbl TpUOOB ceMelCTBa
Polyporaceae Obuti aeTanbHO H3ydYEHBI. DKOJOTHIO, (DU3HOIIOTHIO W OMOXHMHIO 3THX TPHOOB B
Asepbaitmkane nzyuan npodeccop X. I'. ['tabapos [8].

Onnako, rpubHOEe pa3HooOpa3ue buueHekckoro Jeca OCTaBaJIOCh  NMPAKTHUECKU
HEUCCIIEI0BaHHbIM. B pe3ynbrare uccienosanuid, nposenéHHbIX B 2010-2024 rogax, ycTaHOBIEHO
pacrpocTpaHeHHEe Ha JaHHOW TEPPUTOPUHU psila BUAOB TpUOOB, BKIIIOYAs TaKCOHBI, paHee HE
3auKcupoBaHHbIe B MUKOOHOTe HaxubiBanckoit ABronoMHo#M Pecryomuku [9, 10].

HccnenoBanus mukoOnotsl HaxusiBaHckoil ABToHOMHON PecnyOmnku, 0co0eHHO TPYTOBBIX
rpuboB, octaroTcs (parmMeHTapHbIMH. bHYeHEeKCKHMH Jiec, Kak 4YacTh OXpPaHSAEMON MPUPOTHON
Tepputopun 3anredypckoro HamumonaneHoro Ilapka, mpemocTaBisieT YHUKaJbHBIE YCIOBUS MJIs
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MHUKOJIOTUYECKOT0 MOHUTOPHUHTA.

Llenb uccrnenoBaHus 3akKIIOYaeTCs B HAyYHO OOOCHOBAaHHOM M3Y4YEHHMH BHIOBOTO COCTaBa U
IKOJIOTHYECKHMX aCIIEKTOB PAaCIpOCTPaHEHHUs MpeicTaBuTeleii cemeiictBa Polyporaceae B npenenax
buuenexkckom necy. B xome wuccienoBaHus ocoboe BHHMaHWE YIACICHO BHUIAM, BIIEPBBIE
3aperuCTPUPOBAHHBIM ISl MUKOOHOTHI HCCIEAYEMOr0 PErnoHa, YTO UMEET BaKHOE 3HAYCHUE s
YTOYHEHHUS €€ TAKCOHOMHUYECKOTO pa3Hoo0pas3usl.

[TomyueHHbIe HaHHBIE CIOCOOCTBYIOT YDIYOJICHHUIO TIPEACTABICHUN 00 3KOJIOTUYCCKUX
GyHKIUAX KCHWIOTPO(HBIX (JpeBeCHOpa3pylIAlONIMX) TpPUOOB B JIECHBIX OSKOCHCTEMax U
GOopMUPYIOT HAy4YHO-METOAMYECKYI0 OCHOBY Ui JalbHEHIIMX UCCIeAOBaHUNA B 0O0JacTU
COXpaHeHUsi TpUOHOT0 OMOpazHOOOpa3usi U Pa3padOTKU MEPCIEKTUBHBIX OHOTEXHOIOTUYECKUX
MOXOA0B K MCIIOJIb30BAaHUIO MAaKPOMHIIETOB.

Mamepuanvl u Mmemoovl

HccnenoBanuss mnpoBOOMINCH, B DBHYEHEKCKOM Jiecy, pPACHOJOKEHHOM Ha TEpPUTOpPUU
3anresypckoro Hammonanenoro Ilapka mmenm akan. [acana Anmera. [lmomans yecHoro ¢donma
cocrasisier 2550 ra [11, 12].

[InoTHOCTH M BHUIOBOM COCTaB JIECOB BAPbUPYIOTCA Kak IO TOPU3OHTAIBHOW, TaKk U IO
BEPTUKAJIbHOM 30HAJIBHOCTH, OXBAaTbiBas TEPPUTOPUU OT HHU3ZKOTOPHBIX JI0 BEPXHUX YaCTeu
cpenHeropbsa. Ha coctaB jlecoB M UX MJIOTHOCTb BIMSIIOT KaK MPUPOAHbBIE, TAK U aHTPOIOICHHbIE
dakropel. B xome 3Kcmeaumuii, MpoBeNeHHBIX B Jiecy buueHexka HaxuwsiBaHCKOW ABTOHOMHOM
Pecniyonmuku B 2010-2024 romax, coOpaHbl BuAbl TpuOOB, MPHUHAICKAIIUE K PA3IUYHBIM
cucteMarndeckuM rpymmam [13].

B xoze uccnenoBanuii puKCHpPOBaHbl BUIUMbIE MAKPOCKOIIMUECKHE MPU3HAKY IJIOIOBBIX TEll,
a Takxke cremanbl ¢ororpadpuu. CoOpanHble 00pa3ibl JIOCTaBJICHBI B J1a00OpaTOpHIO,
UICHTU(PHUIIMPOBAHBI U U3TOTOBIICHBI Tepbapuu. B xone uaeHTHUKAUMU OBLIIO YCTAaHOBIEHO, YTO
HEKOTOpbI€ BUJbI SIBISIIOTCS HOBBIMH i1 MUKOOMOTHI HaxubiBaHckoil ABTOHOMHON PecmyOmuku.
HoBble BU/ibI B OCHOBHOM SIBIISIIOTCS ITpeACTaBUTENIIME cemeiicTBa Polyporaceae. B maGoparopHbix
yCIIOBUSIX coOpaHHBbIE 00paslibl MPEABAPUTENIBHO CYIIWJIM Ha OTKPBITOM BO3AYyXe, MOCJIE Yero
OPOBOAMIM HUX MOPQOJIOrMYECKOe U MHUKPOCKOIHMYECKOE M3Y4YeHHE C  HCIIOJIb30BaHUEM
MUKpPOCKOTMIOB. BujoBas wuaeHTH(UKAIUS OCYIIECTBICHBI Ha OCHOBAaHWU CTaHAAPTHBIX
MHUKOJIOTHYECKHX OMPEICTUTENICH U ClICIMaIM3UPOBAHHON CIIPaBOYHOM uTeparypsl [14-16].

B npouecce MUKpOCKONTUYECKOTO aHAIM3a U3yYeHbl TaKHE TUAarHOCTUYECKUE MPU3HAKH, KaK
pasMmepsl U hopma criop, MOp(hOIOTHsI THMEHUATBHBIX CTPYKTYP, a Takke 0COOEHHOCTH Tru(aIbHON
cucrembl. ['epbGapHble o00pa3usl mnepenansl B IepOapubiii ¢onn Wucturyra buopecypcos
(HaxupiBan) MunucrepctBa Hayku M oOpaszoBaHus AsepOaiimkaHckoi PecnyOnukum s
JaJIbHENIIIET0 XPAaHEHUs U MOCIIENYIOIIMX UCCIIEOBaHUN.

TakcoHomMuueckue Ha3BaHUS U Kilaccu(UKaMs BBICIIMX TaKCOHOB TPUBEIEHBI B
COOTBETCTBHM  C  MOCICAHAMH  OOHOBIeHWsMH  0a3  mamHbpix  Index  Fungorum
(https://www.indexfungorum.org/names/names.asp) u MycoBank (https://www.mycobank.org/),
YTO 00ECIEeUnBaET TOUHOCTh U COOTBETCTBUE MEXKITYHAPOJHBIM HOMEHKIIATYPHBIM CTaHAapTaM.

Onpenenenre BUAOB ObUIO MEPEKPECTHO MPOBEPEHO C MCMOIb30BAHMEM CPAaBHUTEIbHBIX
JTAHHBIX OMyOIMKOBAHHBIX MUKO(IIOp A3epOaiikaHa U COCETHUX PETHOHOB.

Peszynomameut
CemeiictBo Polyporaceae wurpaer KIOYEBYH pOJib B MOMJACPKAHUU (DYHKIIMOHHUPOBAHUS
necHbIX dJKocucteM. Kak campoTrpodsl W mapasutThl, 3TH TpUObI Y4acTBYIOT B pPa3iOKEHHUU
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JPEBECHUHBI, CITIOCOOCTBYSI KPYTOBOPOTY BEILLECTB U €CTECTBEHHOMY OOHOBIIEHUIO JIECOB. TpyTOBbBIE
rpuOBbl HAaHOCST 3HAUUTENBHBIN YIIepO JIECHBIM pAacTEHUsIM, pa3pyllas Kak ChIpOM, TaKk U CyXOil
JecoMarepuain (HalpuMep, KeJIe3HOAOPOXKHbBIE IIIabl, ONOPhl JMHUN JIEKTPOIIepenad U MOCTOB).
Wx cybcTparHas miacTHYHOCTD, IIMPOKHHA 3KOJIIOTUYSCKUIN JUAa30H U B3aUMOJICHCTBUE C APYTUMU
OpraHu3MaMH MOTYEPKUBAIOT UX 3HAYUMOCTD KaK SKOJIOITMUECKHUX PErYISATOPOB.

B ycnoBusix aHTpONOTreHHOTO BO3JIEHCTBUS M KIMMATUYECKUX HM3MEHEHUU MpPEeACTaBUTEIU
Polyporaceae ciy:xar uHIUKaTopaM# COCTOSHHES JIECCHOM CPEJIbl, YTO JeIaeT X BaKHBIM 00BEKTOM
ucclieIoBaHui B 00macTu skojiorun u Mukosioruu. CemeiictBo Polyporaceae sxirodaer okoso 2500
U3BECTHBIX BHJIOB. [umMeHodop TpyOuaThiii, OJHAKO Yy HEKOTOPBIX BHUAOB BCTPEYAIOTCS
OTBETBJIEHHBIE TUIACTUHBI UJTU TUIACTUHYATHIE CTPYKTYPBI C aHACTOMO3aMU. MHOTHe IIpeICTaBUTeNn
MMEIOT KPYITHBIE IJIOI0BBIE TEJIA - KOMBITOOOpa3HbIe, INIACTHHYATHIE, TPUKPETUIEHHBIE K CyOCTpary,
uHOrna ¢ HOXKOM. OHM MOTYT HMETh pAa3IMYHYI0 IUJIOTHOCTh — MSCHUCTBIE, KOXKHCTBIE,
TPYTOBHIHBIE WM JpEeBECHbIC. B 3aBHCUMOCTH OT BHJIa IJI0OAOBLIE Tesia OBIBAIOT OJHOJIETHUMU WIIH
MHOTOJIETHUMH, YTO MOXKHO OTIPEAETUTH 110 CPe3y IUISIKH.

B pesynbrare MUKOJIOTHYECKUX HCCenoBanmid, mpoBenéHHbIX Hamu B 2010-2024 romax Ha
tepputopun HaxubiBaHnckoii ABTOHOMHOUN PecnyOnuku, yCcTaHOBIEHO pacHpoCTpaHEHHE psiia
POIIOB U BHIOB I'PHOOB, OTHOCSIIMXCS K JaHHO# rpymie [2, 16].

BrniepBbie n1s MmukoOnotsl HaxubiBaHckoit ABTOHOMHOW PecryOnuku BBISBIEHBI JBa poja U
nBa Bupa. Hmxke mnpuBeneHsl HuX  MOP(OJOTHYECKOE OMUCAHWE M TaKCOHOMHYECKHE
XapaKTEPUCTUKH.

Pox Cerioporus Quel.

Cerioporus varius (Pers.) Zmitr. & Kovalenko (= Polyporus varius (Pers.) Fr.)

Hlnsanka pazmepom 3—10 cMm, moukooOpasHasi, BeepooOpa3Hasi WK KPIOYKOBHIHAS, TJIA/IKAs.
I'mmenodop cHagasia KpEeMOBOTO IIBETA, 3aTEM YKEITOBATBIA MM CepoBarhiii. TpyOOUKH KOpOTKHE.
Hoxka amunoit 0,5-4 cm, tommmuoi 0,4-1 cM, pacrofiokeHa MO LIEHTPY WK COOKY, IJajKas,
BEpPXHAS 4YacThb CBeTJas, HIKHAA — cepo-u€pHasi. Cropbl OeclBETHBIC, AIUTUIICOBUIHO-
WIHHIpUYecKue, pazmepoM 7-9 X 3-3,5 mxm (Pucynok 1).

Berpeuaercs 1€ToM 1 OCEHBIO B Jiecax U MapKax Ha MHSIX M MOBAJIEHHBIX JEPEBbsX, BHI3bIBAS
Oenmyro THUJIb ApeBecuHbl. IHOTIAa BeTpedaeTcs Ha KUBBIX JepeBbsix. OOpasibl COOpaHbI C CyXOi
BETKU JiepeBa B Jiecy buueneka Illax0y3ckoro paitona 20 oktsa6ps 2010 1. u 25 Hos6ps 2015 . Bun
BIIEPBBIE OTMEUEH JIsi MUKOOMOTHI HaxubiBaHCKON ABTOHOMHOM PecnyOnuku.

Pon: Trametes Fr.

Trametes cinnabarina (Jacg.) Fr. (= Pycnoporus cinnabarinus (Jacq.) P. Karst.)

[TnonoBoe Tesno ofHONETHEe, MHOTIA JBYXJIETHEE, BBITSHYTOE, MOIYKPYIVIOe, MOYKOOOpaszHoe,
C TUIOTHOM HuIsAnkoi mupunHoit 2—10 cM u TonmmHou 0,5-2 cM. ¥V Mosonoro rpuba moBepXHOCTh
ONyIIEHHAsA, y CTaporo — IVIaJiKas, C MOpIIMHAaMHU, Kpas pOBHbIE 0e3 30HanbHOCTU. CBexue
AK3EMILISPHI APKO-KPACHOTO 1[BETA, IIPU BBHICBIXaHUH CTAHOBATCS ONecTAIMMH. TpyOOUKH KpacHBIE,
UIHOM 3—7 MM, TUIOTHO mpuieraroT K Msakotu. [lopel quamerpom 2-3 MM, Onecrtamue. MSKOTb
SIPKO-KpacHasi, MsrKasi B CBEKEM COCTOSHUU M TBEpAECIoNIas Mpu BhICbIXaHUU. CIOPOBBIN MOPOLIOK
oenprit. [ pub Hecwrenoben (Pucynok). O6pasier 6b11u coOpanbl 25 HosAO0ps 2015 T HA cyXHUX BETKax
B buyenekckom jecy. Bua canporpodHslii, KOTOHU3UPYET Kak MEPTBYIO, TaK U JKUBYIO JTPEBECHHY,
BBI3bIBas Oenyro rHUIIb [1]. Panee BuI oTMeuascs mpenMyniecTBeHHO Ha xyoax [15].

Trametes pubescens (Schumach.) Pilat. IT1omoBoe Teno omHoOIETHEE, CHITYCE, HHOTA ClIerKa
CKOJIb3KO€, OBICTpO paspymraercs HacekoMmbiMu. lllmsamka cpemnero pasmepa (mo 10 cm), ¢
OTYETJIUBLIMHU paJUalbHBIMU CKJIaJKaMH, TOKpbITa MEIKUM OelecoBaThiM omnyieHuem. llBer
IUIANKY - TETeTbHO-CEPhI ¢ OTTEHKaMU OJMBKOBOTO WJIM JKEJITOBATOr0. MSIKOTH Oenas, TOHKas,
KokucTas. ['mmeHodop nmpu MooaoM Bo3pacTe OenoBaThIi, 3aTEM HKENTEET, Y CTaphIX IK3EMIUISIPOB
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CTaHOBHUTCS cepo-0ypbiM (PrcyHOK 2).

Trametes pubescens (Schumach.) Pilat — Bua canporpodHbIii, pacTéT Ha MEPTBBIX BETKAX U
JpeBecuHe JIMCTBeHHBIX mopos (PucyHok 3). O0pasiisl coopanbl 25 HostOpst 2015 T ¢ BeTKH jepeBa
B buuenekckom necy IllaxOy3ckoro paiiona. Bun BrnepBeie oTMedeH B MuKoOnoTe HaxubiBaHCKOM
ABTOHOMHOM PecnyOnukmu.

Pucynok 1. Cerioporus varius (Pers.) Zmitr. & Pucynok 2. Trametes cinnabarina (Jacq.) Fr.
Kovalenko (= Polyporus varius (Pers.) Fr.) (= Pycnoporus cinnabarinus (Jacg.) P. Karst.)

Pucynok 3. Trametes pubescens (Schumach.) Pilat

CucremaTnueckuii CIIUCOK BHIOB cemeiictBa Polyporaceae, pacmpocTpaHéHHBIX B
HaxusiBanckoit HaxusiBanckoit ABroHOMHOM PecryOmuke

Ortnen: Basidiomycota

Knacc: Agaricomycetes

[Mopsimok: Polyporales Gaum.

CewmeiictBo: Polyporaceae Fr. ex Corda

Pox Lentinus Fr.

1. Lentinus tigrinus (Bull.) Fr.

2. Lentinus arcularius (Batsch) Zmitr. (= Polyporus arcularius (Batsch) Fr.)

3. Neolentinus lepideus (Fr.) Redhead & Ginns

2. Pon Panus Fr.
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4. Panus conchatus (Bull.) Fr.

3. Pox Cerioporus Quel.

5. Cerioporus squamosus (Huds.) Quél. (= Polyporus squamosus (Huds.) Fr.)

6. Cerioporus varius (Pers.) Zmitr. & Kovalenko (= Polyporus varius (Pers.) Fr.)
4. Pox Trametes Fr.

7. Trametes cinnabarina (Jacg.) Fr. (= Pycnoporus cinnabarinus (Jacg.) P. Karst.)
8. Trametes pubescens (Schumach.) Pilat

Obcyarcoenue

HccnenoBanue mpeicTaBiseT BaKHYIO WH(OPMAILKMIO O BUIOBOM COCTAaBE U 3KOJIOTUYECKUX
¢dynkumsax rpuboB cemeiictBa Polyporaceae, pacnpoctpaHéHHBIX B BHUEHEKCKOM Jiecy - OHOM U3
CPaBHHUTEIHHO MAJIOM3yYEHHBIX JIECHBIX 3KOCHCTeM HaxdpiBaHCKOW ABTOHOMHOW PecmyOnmukw.
BrisiBienue 8 BUIOB, MpuHauIekaUX K 4 poiaMm, B TOM 4YHCIe 3 HOBBIX JJIS PErHOHA HaXOJIOK
(Cerioporus varius (Pers.) Zmitr. & Kovalenko (= Polyporus varius (Pers.) Fr.), Trametes
cinnabarina (Jacq.) Fr. (= Pycnoporus cinnabarinus (Jacq.) P. Karst.), Trametes pubescens
(Schumach.) Pilat), cymiecTBeHHO pacHIMpseT MPEACTABICHHE O MHKOOMOTE IaHHOTO PErHOHA W
Moa4EPKUBAET HEOOXOJUMOCTh JAIbHEHUIIEr0 M3y4eHUs TpUOHOTO pazHOOOpas3us Ha TEPPUTOPUU
HaxusiBanckoii ABToHOMHOU PecryOnuku.

Ocoboro BHUMaHHs 3acly)XKHBaeT Haxoaka Buia Trametes cinnabarina, u3BEeCTHOTO Kak
LIMPOKO PAcIIpOCTPAHEHHBINA IpUO C BBICOKUM OMOTEXHOJOTMYeCKUM noreHuuanoM. OH crocoOeH
MPOAYLUPOBATh TEPMOCTAOUIIbHBIC JaKKa3bl — (DEPMEHTHI, MPUMEHSEMbIE B TAKUX O0JACTSIX, KaK
Ouozmerpaganusis W OMOpA3NOXKEHHE JIMTHOLIEJUIIONO3bl (B TOM 4HclIe B OHOOTOETMBAHUU
nesutos036l). OO0HapyxeHue 3toro Buaa B HaxusiBaHCKOW ABTOHOMHOM PecmyOnmukn ykaspiBaeT Ha
BO3MO)XHOCTH CYIIIECTBOBAHHUSI B PETMOHE YHHKAJIBHBIX IITAMMOB C LIEHHBIMU (DepMEHTATUBHBIMHU
CBOMCTBaMH, 4YTO TpeOyeT JaJbHEUIIEro MOJEKYIIPHO-TEHETHYECKOT0 M OHOXUMUYECKOTO
M3y4YECHUSI.

Amnayornyno, Trametes pubescens — 5KkoJOrMyYecKd 3HAYMMBIA BHJ, HM3BECTHBIH CBOCH
CIOCOOHOCTBIO BBI3BIBaTh O€NIYI0 THWJIb U MPUMEHATHCS B OMOpeMenuanuu 3arps3HEHHBIX Cpel.
Ero nepBoe BblsiBieHue Ha Tepputopur HaxubiBaHCKON ABTOHOMHOW PecryOnmuku momuépkuBaet
BBICOKYIO CKPBITYIO (JIJATEHTHYI0) TPUOHYIO0 TUBEPCU(BHUKAIIMIO MECTHBIX JIECOB M MOTEHLUAIBHYIO
YCTOWYUBOCTh 3THX JKOCHCTEM K BHEIIHUM Bo3jeicTBusM. MHTepec mpeacrasiser u Cerioporus
varius, MHOTOKparHO 3a(UKCHUPOBAaHHBIA B pPa3HBIX palOHAX ¥ B pPa3HbIE TONbI, YTO
CBUJETEIBCTBYET O €r0 BBICOKOM JKOJIOIMUYECKOW IJIACTUYHOCTH U, BEPOSTHO, KIKOUYEBOH pOJU B
pas3loKeHUH JAPEBECHHBI B MECTHBIX Jiecax. PerymspHoe ero oOHapykeHHe B buueHekckoM jecy u
MPUJIETaloIIUX TEPPUTOPUAX YKa3bIBaeT Ha HAJUUKUE CTAOUILHOM MOMYJISAIIMK 3TOTO BUJA.

Takum 00pazom, MOJydye€HHBIE PE3YJbTaThl MOAYEPKUBAIOT AKTYaJIbHOCTh U HEOOXOJUMOCTh
NPOBEEHUS JaJdbHEUIINX MHKOJIOTUYECKUX MCCIEeOBaHUM, OCOOEHHO B CIa0OM3y4EeHHBIX
pernoHax, Takux kak HaxubiBaHckas ABToHOMHas PecnyOnmka. B ycrnoBusix ycuimBaromierocs
BIIMSIHUSI KJIIMMAaTUYECKUX U3MEHEHU U aHTPONOT€HHON HArpy3Ky Ha TOPHbIE SKOCUCTEMBI, 3HAHHE
CcOCTaBa TPUOHBIX COOOIIECTB CTAHOBUTCS BAKHEWIINM YCIOBUEM [UIsl OOECIIEYEHMs] OXpaHbl,
YCTOMYMBOIO YIPABIECHUS U COXPaHEHUS 30POBbsI U MPOAYKTUBHOCTH JIECHBIX OMOLIEHO30B.

Bw16o0
Takum oOpa3om, B XoIe IKCIETUIINN, MPOBEACHHBIX B budenekckoM necy HaxubiBaHckoit
ApronomHOou Pecmyomuku B 2010-2024 rtomax, OBUIO H3Y4YeHO BHJIOBOE pa3zHOoOpaszwe u
JKOJIOTHYECKOEe pacmpeaeneHue TrpuboB cemeiictBa Polyporaceae. B xome wuccrnenoBanuit
BBISICHUJIOCH, UTO 8 BHJIOB, OTHOCSIIMXCS K 4 ponam cemetictBa Polyporaceae (Lentinus Fr., Panus
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Fr., Cerioporus Quel., Trametes Fr.), mmpoko pacupoCTpaHEHBI B MHKOOMOTEe BHYEeHEKCKOM Jecy
HaxubiBanckoii ABronomHo# Pecniyomuku. M3 Hux omun pox (Trametes Fr.) u 3 Buma (Cerioporus
varius (Pers.) Zmitr. & Kovalenko (= Polyporus varius (Pers.) Fr.), Trametes cinnabarina (Jacq.)
Fr. (= Pycnoporus cinnabarinus (Jacq.) P. Karst.), Trametes pubescens (Schumach.) Pilat) BriepBbie
oTMeuaroTcs B MUKoOMoTe HaxubiBanckoi ABToHOMHOW PecmyOnmuku. IlonmydeHHbIE naHHBIE eImié
pa3 TOATBEPXKIAIOT BAKHYK OKOJOTMUYECKYH) pOJb JPEBECHOpA3pylIAlOMUX TI'puOOB B
MOJICpKAHUK OaJlaHca JIECHBIX IKOCHUCTEM, PAa3JI0KECHHHU OPTaHWYECKUX BEUIECTB M KPYTrOBOPOTE
IINTATCIIbHBIX J3JICMCHTOB. OGHEIPY)KCHI/IC BUJIOB, paHCC HC Sa(l)I/IKCI/IpOBaHHBIX B 3TOM PCTHUOHC,
CBUJIETEIBCTBYET O TOM, 4To HaxubiBaHCkas ABTOHOMHas PecmyOimka ocTaércsi SKOJIOTHYECKU
Ooraroil, HO HEIOCTAaTOYHO HW3YYCHHOM TEPPUTOPHEH, TJE BO3MOXHBI HOBBIC W HHTEPECHBIC
MUKOJIOTHYECKHUE HAaXOAKU. B CBS3M ¢ 3TUM HE0OXOIMMO IPOBEJICHUE PETYISPHBIX HCCICIOBAHUM,
HalpaBJICHHBIX HAa W3y4€HHE M OXpaHy TIpUOHOr0 pazHOOOpasus peruoHa. DTO MMEeT ocoboe
3HaYEHHUE HE TOJIBKO JIJIsl 00€CTICUeHUs] HOpMaJIbHOTO (DYHKIIMOHUPOBAHUS JIECHBIX 3KOCUCTEM, HO U
C TOYKH 3pPEHUS BO3MOXKHOCTHU HCIIOJIb30BAaHUS TPUOOB B OMOTEXHOJOTMYECKHUX OONACTIX B

OymymieMm.
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STUDY OF THE SUBASSOCIATIONS FORMED BY WOODY SPECIES
OF THE Rosaceae FAMILY IN THE FOREST-ADJACENT SHRUBLANDS OF
ZANGEZUR NATIONAL PARK

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

N3YYEHUE CYBACCOLMALINI, COOPMUPOBAHHBIX JPEBECHBIMU BUJIAMU
CEMEMCTBA Rosaceae B OKOJIOJIECHON KYCTAPHUKOBOM 30HE
3AHIT'E3YPCKOI'O HALIMOHAJIBHOI'O ITAPKA

©baobaesa C., ORCID: 0009-0004-4800-7276, xarno. 6uon. nayx, Haxuvieanckuii
2ocyoapcmeennvlil ynueepcumem, 2. Haxuviean, Azepbationcan, safuraaliyeval991@gmail.com

Abstract. The presented article provides information about the vegetation of woody species
from the family Rosaceae Juss. distributed in the forest-edge shrublands of the Zangazur National
Park, located within the flora of the Nakhchivan Autonomous Republic. The article also offers
extensive data on the phytosociological characteristics of the woody plants from the Rosaceae
family found in the studied area, as well as on the formations, associations, and for the first time,
the subassociations identified by us that are formed by these species. As a result of our numerous
studies, for the first time, the vegetation of the forest-edge shrublands of Zangazur National Park
has been classified based on dominant species. In this classification, dominant species are defined
as those with a presence of 50% or more, subdominants around 10%, and other species are
evaluated as accessory (assector) species. According to our research, for the first time, a
phytosociological classification of the vegetation formed by the woody species of the Rosaceae
family in the forest-edge shrublands of Zangazur National Park has been carried out. As a result, 2
formations, 6 associations, and 3 subassociations were identified, and the term subassociation has
been applied by us as a unit within the vegetation classification.

Annomayus. ITpuBoASITCS AJaHHBIE O PACTUTENLHOCTH JPEBECHBIX BUIIOB ceMeiicTBa Rosaceae
Juss., pacnpocCTpaHEHHBIX B  OKOJIOJIECHBIX  KYCTApDHUKOBBIX  pailoHax  3aHIe3ypcKoro
HalMoHaJabHOTO Tapka Quopsl HaxwuueBanckoit  ABroHomHOW  PecnyOnmuku.  W3nokeHsl
(UTOIEHOIOTUUECKHE  OCOOEHHOCTH  JIPEBECHBIX  PAcTeHHWil  ceMmeiicTBa  Po3oiBeTHBIE,
pacipoCcTpaHE€HHBIX BO (IIOpe HCCIeTyeMOl TEeppUTOpPHH, a Takxke uHopMmaius o (popmanusix,
accolanusax M cydaccollMalusaX, BIEPBBIE HCCIEAOBAHHBIX. BBIIO OCYIIECTBIEHO pa3elieHue
PacTUTEIBLHOCTH OKOJIOJIECHOTO KyCTapHUKOBOIO paiioHa 3aHre3ypcKoro HallMOHAJIBLHOTO Mapka Ha
dbopmanuu, CrpynmupoBaHHBIEC IO TOMUHUPYIOIIUM BHAaM. B 3To#l rpynnupoBKe JOMHUHUPYIOIINUE
BU/JIBI OLIEHUBAJHCh Kak cocrapmstonue 50% u 6onee, cyogomunantel — 10%, a octanbHbIe BUIBI
paccMaTpuBalMCh KaK acCeKTophl. BmepBble maHa (QuroreHonornueckas Kiaccuuramms
PacTUTEIBLHOCTH OKOJIOJIECHOTO KYCTapHHKOBOTO pailoHa 3aHre3ypcKoro HalMOHAJIbHOIO Tapka,
BKJIOUaromias 2 dopmanuu, 6 acconmammii U 3 cybaccornuanuu, 0Opa30BaHHBIE JIPEBECHBIMH
BUgamMu cemeiictBa Rosaceae. Ilpu stom cybaccommanusi Oblla HCIONB30BaHA B KaueCTBE
CaMOCTOSTENIbHON €AMHUIIBI PACTUTEIBHOCTH.

Keywords: Zangazur National Park, forest-edge shrublands, phytocoenosis, association,
subassociation.
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Knouesvle cnosa: 3aHre3ypCKkHil HalMOHAJIbHBIM MMAapK, OKOJOJECHBIE KYCTapHUKH,
(buTOIIEHO3, acCoIMAIIHS, CyOaCCOIHAIIHS.

The Nakhchivan Autonomous Republic is a typical mountainous region endowed with
enchanting nature, rich flora, and diverse vegetation cover. The region’s vegetation is clearly
divided into distinct zones. One such zone is the territory of the Zangazur National Park, which
significantly differs from other areas in terms of soil and vegetation. During the study of the area's
flora and vegetation, many interesting aspects have been encountered. Notably, there are certain rare
plant species that are found not only exclusively in Azerbaijan but also in the Caucasus, with their
habitats located solely within this park. The area of Zangazur National Park stands out for its
abundance of rare plants. Of the 202 species of rare plants found in the Autonomous Republic, 115
species are found within the boundaries of the National Park.

The region’s unique elements also contribute to the preservation of these rare species in their
natural populations. The vegetation of the study area often merges with steppe landscapes, forming
special formations. Shrub species, particularly the woody representatives of the Rosaceae family,
play a major role in the formation of mountain-xerophytic and steppe vegetation. The woody cover
formed by these species mainly consists of woody plants of the Rosaceae family, which also form
the lower layer of broad-leaved forests.

The forest-edge shrublands of Zangazur National Park are considered to be the areas where
Rosaceae species are most widely distributed. In these forest-shrubland areas, both components
exist in direct contact and exhibit a dynamic known as “introduction” between forest and shrubland.
The structural edificators of the forest-edge shrublands are considered to be representatives of the
Rosaceae family. Considering the relevance of the topic, conducting studies in this direction is
deemed essential.

Material and research methods

Since 2019, studies have been conducted in the territory of the Nakhchivan Autonomous
Republic to investigate the woody species of the Rosaceae family within forest-edge shrub
vegetation. Regardless of their location, forest-edge shrublands in all surveyed areas are constantly
in contact with woody plants of the Rosaceae family, forming various groupings. In determining the
subassociations studied by us, the works of researchers such as V. V. Alexin [1], G. I. Poplavskaya
[6], A. P. Shennikov [10], G. N. Wysotsky [3], and others were used, along with the methodologies
developed by V. Sukachev [8, 9].

For the classification of the vegetation, the studies of B. A. Bykov, R. D. Yaroshenko [2, 11],
Y. M. Lavrenko [5], L. I. Prilipko [7], A. Sh. Ibrahimov [4], and other researchers were used [12-14,
20-22, 24-27].

Discussion and conclusions of the study

The forest-edge shrublands of Zangazur National Park begin beyond the upper and lower
boundaries of the forests and represent the areas where woody species of the Rosaceae family are
most commonly found. These zones are areas where the forest and shrubland components are
constantly in mutual contact. In these forest-shrubland areas, there is a type of “introduction”
dynamic between the forest and the shrubland, and both components interact directly with one
another.

In the forest-edge shrubland areas of Zangazur National Park, almost all woody shrub species
belonging to the Rosaceae family can be found. In fact, the structural edificators of these shrublands
are representatives of this very family. Occasionally, forest-forming species such as Quercus
macranthera, Fraxinus excelsior, Euonymus verrucosa, Euonymus europaea, Pyrus nutans, Pyrus
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syriaca, and other tree and shrub species also occur in these areas. From an ecological perspective,
the plant composition of the area consists of mesophyte, mesoxerophyte, and xerophyte elements.
These areas are also characterized by a rich diversity of herbaceous species (Table).

Table
SPECIES COMPOSITION OF FOREST-EDGE SHRUB VEGETATION
IN ZANGAZUR NATIONAL PARK

No Species Name Abundance Height (cm) Phenophase (flower-fruit)  Layer
1 Pyrus nutans 1-2 1000-1500 V-V, VII-IX |

2 P. syriaca 2-3 900-1000 v-v |

3 Lathyrus hirsutus 3-4 50-100 V, VI-VII, VIII 1l
4 L. aphaca 2 40-50 VI-IX v
5 L. miniatus 1-2 30-50 V, VII-VIII v
6 Quercus macranthera 2-3 1000-1500 IV-X |

7 Fraxinus excelsior 2 700-1500 IV, V-VII, VIII |

8 Euonymus verrucose 1-2 100-200 V, VI-VIII, X 1
9 E. europaea 1 200-400 V, VI-IX, X 1
10  Eryngium billardieri 2-3 60-70 VI, VII-VII, IX 1l
11 Achillea millefolium 3-4 15-70 V-VIII Il
12 Dactylis glomerate 3-5 20-140 V-VII i
13  Deschampsia caespitosa 2 30-100 VI-VIII Il
14 Hypericum elongatum 1-3 30-70 VI, VII-VIII Il
15 Viciaelegans 2-3 40-60 VI, VI-VIII 1l
16 V. variabilis 2-3 70-80 V-VI Il
17 V.ervilia 1-2 10-40 V-VIII v
18  Linum austriacum 1-2 30-60 V, VI-VII 1l
19 Lotus corniculatus 3-5 20-40 V-VI, VI-VII v
20 L. tenuis 1-2 20-60 V-VII, VII- IX v
21  Trifolium arvense 2-3 5-30 V, VII-VI, V1 v
22 T.medium 2 5-80 V, VI-VII-VIII Il
23 T. trichocephalum 1-2 15-40 VI-VII v
24  T.pratense 3-5 15-40 V-VII AV
25 T. canescens 1-2 5-30 VI-VII v
26  Polygala anatolica 1-2 25-40 V-VI v
27  P.andrachnoides 1-2 10-25 VI-VII v
28  Astragalus aduncus 3-4 25-35 IV, VI-VII v
29  Gladiolus kotschyanus 2-3 30-60 V-VI Il
30 Poa pratensis 2 60-120 V, VI-VI, VIII 1
31 P.bulbosa 2-3 5-30 VII-VIII v
32 P.alpina 1-2 20-40 VII-VIII AV
33  P.nemoralis 1-3 30-60 V, VI-VII, VI 1
34  Stipa lessingiana 2-5 30-70 V-VI Il
35 S. hohenackeriana, 2-3 30-60 vV-v i
36  Helichrysum plicatum 1-2 8-40 VI, VII-VII, VI v
37  H.graveolens 2-3 15-30 VI, VII-VIII AV
38  Anthemis rigescens 1-2 30-60 VII, VIH-VIII, 1X i

In the forest-edge shrublands of Zangazur National Park, the following plant groupings have
been identified:
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Formation: 1. Meyer Hawthorn Formation (Cratagueta meyerae). This formation covers large
areas and is considered one of the most extensive post-forest shrub formations, particularly in the
Sultanbud, Uzunmeshe, and Batabat areas of the Shahbuz district. The tree and shrub species
composition of this grouping is highly diverse (Figure 1). In the early stages of development, due to
lower density, the grouping allows for the migration of various ecological elements, which
gradually enriches its species composition. Depending on the ecological conditions of the area, the
formation may exhibit a multi-layered structure.
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Figure 1. Phytocoenosis of the forest-edge shrubland area of Zangazur National Park

Species of Crataegus (hawthorn) are abundant and dominant within the composition.
Following the hawthorn species, the dominance of other species — particularly various plum
(Prunus) and rosehip (Rosa) species — can be observed, varying by location. The canopy density of
the shrub layer shows a wide range of variation. The species richness of both shrub and herbaceous
polycarpic layers is remarkably high. The overall species composition identified within this
formation includes a wide variety of herbaceous plants belonging to different families, such as:
Ornithogalum ponticum, Eryngium billardieri, Achillea millefolium, Phleum phleoides, Alopecurus
armenus, Dactylis glomerata, Lathyrus hirsutus, L. aphaca, L. miniatus, Chaerophyllum aureum,
Ch. macrospermum, Deschampsia caespitosa, Hypericum elongatum, Vicia elegans, V. variabilis, V.
ervilia, Linum austriacum, Lotus corniculatus, L. tenuis, Trifolium arvense, T. medium, T.
trichocephalum, T. pratense, T. canescens, Polygala anatolica, P. andrachnoides, Astragalus
aduncus, Gladiolus kotschyanus, Poa pratensis, P. bulbosa, P. alpina, P. nemoralis, Stipa
lessingiana, S. hohenackeriana, Helichrysum plicatum, H. graveolens, Anthemis rigescens, as well
as many other species [15-19, 23].

Within the composition of this formation studied in the forest-edge shrubland area of
Zangazur National Park, the following associations and subassociations have also been identified by
us.
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Subassociatio-1
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varioherbosum

Subassociatio-2
Crataguetum-prunoso-pyroso-
varioherbosum subass. stipa
pulcherrimosum

Association-2
Crataguetum-rososo-prunoso-
varioherbosum

v .

Formation 1 Cratagueta meyerae

= ™
i - Subassociatio-1
o Association-3
> Crataguetum-rososo-prunoso-
< Crataguetum-rososo-prunoso- |—» ;
7 . varioherbosum subass.
) maloso-varioherbosum
2 calamagrostosum
P
o Association-1
g Rosoetum-prunoso-

/4 varioherbosum

Association-2
—  Rosoetum-pyroso-sorboso-
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Figure 2. Classification Scheme of Shrub Vegetation in the Forest-Edge Areas of Zangazur National
Park

Association 1: Crataegus stand with diverse herbaceous layer, Pyrus and Prunus elements
(Crataguetum-prunoso-pyroso-varioherbosum)

Subassociation: 1. Crataguetum-prunoso-pyroso-varioherbosum subass. parvoherbosum

Subassociation: 2. Crataguetum-prunoso-pyroso-varioherbosum subass. stipa
pulcherrimosum

Association: 2. Mixed-Herbaceous Hawthorn Stand with Rosehip and Plum (Crataguetum-
rososo-prunoso-varioherbosum)

Subassociation: 1. Crataguetum-rososo-prunoso- varioherbosum subass. calamagrostosum

Association: 3. Mixed-Herbaceous Hawthorn Stand with Rosehip, Plum, and Apple
(Crataguetum-rososo-prunoso-maloso-varioherbosum)

Formation: 2. Pure Rosehip Stand (Rosoeta)

Association: 1. Mixed-Herbaceous Plum and Rosehip Stand (Rosoetum-prunoso-
varioherbosum)

Association: 2. Mixed-Herbaceous Stand with Plum, Pear, Bird Cherry, and Rosehip
(Rosoetum-pyroso-sorboso-prunoso-varioherbosum)

Association: 3. Grassy-Sedge-Mixed-Herbaceous Rosehip Stand (Rosoetum-varioherboso-
carexosopoaosum)

During our research, subassociations within associations of plant communities were identified
and distinguished. The selection of these categories is carried out with the aim of reflecting dynamic
processes within the communities. When determining subassociations within associations,
variability in species composition and ecological characteristics was taken into account.
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Subassociations are defined based on secondary subdominant species included in the
association, representing different ecological variants of the association, which constitutes a
taxonomic unit within the association. When determining taxonomic variants, factors such as the
closure (density) of the layers and the average age of trees and shrubs were considered. To more
precisely and clearly characterize the general features of the shrub vegetation, and to highlight the
overall characteristics of individual associations more distinctly, we preferred to indicate
subassociations that differ by their ecological, edaphic, and other features. Using these distinct
features and certain regularities, we were able to distinguish several subassociations that replace
each other within one association. By carrying out the above processes, it became possible to
characterize to some extent the changes occurring in phytocoenoses. The woody species of the
Rosaceae family within the vegetation of the forest-edge areas of Zangazur National Park have long
attracted attention due to their distinctiveness, high floristic and phytocoenotic diversity, and
richness in rare species. The study of these woody species in the shrub vegetation of forest-edge
areas is based on the ecological-floristic principles of vegetation classification.

Conclusions
As a result of the research conducted, for the first time, 2 formations, 6 associations, and 3
subassociations formed by woody species of the Rosaceae family were identified and studied within
the forest-edge shrub vegetation of Zangazur National Park.
Based on our investigations, also for the first time, the subassociation has been applied and
treated as a distinct unit within the vegetation structure.
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Abstract: This study assessed the ecological status of the Shahagachi coastal area
(Azerbaijan, Caspian Sea) using fish as bioindicators. The study was conducted on 16 specimens
of mullet (Liza saliens) and 15 specimens of kutum (Rutilus frisii cutum). A comprehensive
approach was employed to evaluate the condition of the fish, including a genotoxic analysis
based on nuclear aberrations in erythrocytes and a histopathological analysis of the gills. The
genotoxic analysis revealed pathologies in fish erythrocytes such as nuclear deformation,
invagination, and displacement, and in some cases, micronuclei. However, the level of detected
pathological cells in the blood of mullet (1.65+£0.06%) and kutum (2.12+0.18%) remained within
the physiological reference range (<5%). Histological examination of the gills of both species
showed protective and adaptive changes, such as hyperplasia, curvature, and fusion of secondary
lamellae, and an uneven distribution of secondary lamellar hyperplasia; parasitic infestations
were also detected.An integrated assessment of the results indicated that the studied fish
populations are experiencing a state of mild physiological stress. It was concluded that the
environmental conditions in the Shahagachi area, while not causing critical damage, create
unfavorable background conditions for aquatic organisms, which underscores the need for
further monitoring to prevent ecosystem degradation.

Annomayus. 1lpoBelneHa OIEHKAa 3KOJIOTMYECKOTO COCTOSHUS NPHUOPEKHON 30HBI paiioHa
Maxaraun (A3zepOaiimkan, Kacnmiickoe Mope) ¢ HCHOJIb30BaHMEM pPHIO B KauecTBe
ouonHukaropoB. OObEKTaMU HCCIIeAOBaHMs NOCTyxuin 16 ocoderr kedanu (Liza saliens) u 15
ocobeii kyryma (Rutilus frisii cutum). J{ist OleHKH COCTOSIHHS PBIO TMPUMEHSUICS KOMIUIEKCHBIN
MOJXO0/1, BKJIFOYAIOIINNA TeHOTOKCUYECKUI aHallu3 Ha OCHOBE SACPHBIX ab0epaliuii B SpUTpOLUTAX U
TMCTOIATOJIOTHYEeCKUN aHanu3 kalp. [Ipy reéHOTOKCHYEeCKOM aHallK3€ B SPUTPOLMTAX KPOBU PHIO
ObUIM BBIABICHBI TaKHE NAaTOJOTMM Kak JedopMaius, WHBAarMHAIMs W CMEUIeHHWEe sjaep U, B
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OTICIIBHBIX CIy4asx, MAKposiipa. B To jke BpeMs, ypOBCHb BBISBICHHBIX MATOJIOTHYECKHUX KIIETOK B
kpoBH kedamu (1.65+0.06%) u xkyryma (2,12+0.18%) Obu1 B npenenax (HuU3HOIOIMYECKOM HOPMBI
(<5%). T'ucronormyeckoe ucciaeAOBaHHE Kabdp O00OMX BHUAOB IMMOKA3aJI0 HAJIMYUE HW3MEHEHHM
3alUTHO-TIPUCIIOCOOUTENBHOTO XapaKTepa, TaKMX Kak THIEePIUIa3usi, WCKPUBJICHHUE W CpaIlICHUE
BTOPUYHBIX JIaMEJUI, HEPAaBHOMEPHOE pACIpe/e/ICHUE BTOPUYHOMN JIaMEIUIAPHON THUIIEpILIa3vu, a
TaKKe Tapa3uTapHble WHBa3WW. VIHTErpHpoBaHHAs OICHKA pPE3ylIbTaTOB IIOKa3aja, dYTo
WCCJICIOBAHHBIC TOMYJISAIUNA PHIO HCIBITHIBAIOT COCTOSHUE JIETKOTO (DM3HOIOTHYECKOro CTpecca.
Cneman BBIBOJ, 4YTO JKOJOTMuYeckas oOcraHOBKa B paiioHe Illaxaraum, XOTS W HE BBI3BIBACT
KPUTHUYECKUX TOBPEXKICHUN, CO37aeT HEONMAronpusITHbIC (OHOBBIC YCJIOBHS IS THIAPOOHOHTOB,
YTO MOMYEPKUBACT HEOOXOIUMOCTh JAIBHEHIIIEr0 MOHUTOPUHTA IS MPEIOTBPAIICHHS JeTrpaiallii
IKOCHCTEMBI.

Keywords: Shahagachi, monitoring, fish, genotoxicity, blood, histopathology, gills.

Knwouegvie  cnosa:  lllaxaraun, MOHUTOPUHI,  pbBIOBI, T'€HOTOKCUYHOCTb,  KPOBb,
TUCTOIIATOJIOTHSI, )KaOPBHI.

The intensive economic activity of the 20th century led to a global deterioration of the
environment and the depletion of natural resources. The Caspian region stands as a prominent
example of this trend. The Caspian Sea—a unique and the world's largest inland body of water—
faces a complex set of serious environmental challenges. Among these, despite the significance of
sea-level fluctuations and biodiversity loss, pollution poses the primary threat to its ecosystem [1,
2].

This problem is particularly acute along the coast of Azerbaijan. Due to high population
density and numerous recreational facilities, such as health resorts, residential complexes, and
beaches, the coastal zone is subject to intensive human use [3].

Such intensive development, which includes the consumption of marine resources and water-
based recreation, establishes direct pathways for pollutants to impact the local population and
tourists, creating a potential threat to their health [4].

While the commissioning of treatment facilities has contributed to a certain reduction in
pollutant concentrations, it has not led to the stabilization of the ecological situation in the Caspian
Sea. This persistent dynamic instability underscores the urgent need for systematic monitoring of its
coastal waters through regular research expeditions [5].

In response to the prevailing ecological situation, the Ministry of Ecology and Natural
Resources of Azerbaijan is implementing a program for the systematic monitoring of the Caspian
marine environment. As part of this strategy, in May 2021, an assessment of the ecological status of
coastal areas, including the Shahagachi district, was conducted using fish as bioindicators. The
selection of fish is based on their high sensitivity to environmental changes, which allows for an
effective evaluation of pollution levels [6].

To address the research objectives, a comprehensive approach was employed, incorporating
both genotoxic and histopathological analyses. The genotoxic analysis involved the assessment of
nuclear aberrations as reliable markers of cytotoxic effects [7, 8].

The histopathological analysis focused on examining alterations in the gills; as these organs
are in direct contact with the aquatic environment, they are widely recognized biomarkers that
reflect the impact of xenaobiotics [9].
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Under the current circumstances, the collection of primary data on the physiological and
genotoxic condition of key fish species along the Azerbaijani coast of the Caspian Sea is critically
important for biodiversity conservation.

The data obtained will establish a reliable picture for monitoring the ecological status of the
Caspian coastal zone within Azerbaijan and will permit a comparative analysis of
anthropogenically-induced changes against baseline empirical data.

Material and methods

Sample Collection. The study was conducted on 16 specimens of the mullet (Liza saliens)
and 15 specimens of the kutum (Rutilus frisii cutum), caught in the coastal zone of the Shahagaji
area. All animal handling protocols were carried out in accordance with the European Directive
2010/63/EU and were approved by the local ethics committee. For anesthesia, fish were placed
in tanks with an aqueous solution of MS-222 (tricaine metasulfonate, Sigma-Aldrich)
immediately after capture. For genotoxic analysis, blood was sampled from the caudal vein of
the fish immediately after capture. Blood smears were prepared, air-dried, and fixed in methanol.
For histological analysis, gill tissue samples were fixed in a 4% buffered formalin solution.
Further processing was carried out at the laboratory of the Institute of Physiology.

Genotoxic Analysis. Blood smears were stained with Azure-Eosin according to the
Romanowsky method using a standard kit from Sigma. The count of erythrocytes with nuclear
abnormalities (NA) was performed by light microscopy at a total magnification of
1200x(12xeyepiece, 100x objective lens). Photomicrographs were taken using a Motic digital
microscope at 1000x magnification (10xeyepiece, 100xobjective lens). The frequency of NA
was calculated using the formula: NA(%)=(n/N)=x100 where n is the number of cells with nuclear
abnormalities, and N is the total number of cells analyzed. Values below 5% were considered
within the normal physiological range. Statistical data processing was performed using Microsoft
Office Excel 2007.

Histological Analysis. The histological processing of gill samples included dehydration in a
graded ethanol series (50%, 70%, 96%, and 100%) and a chloroform-ethanol mixture, followed
by embedding in paraffin wax according to a standard procedure. Sections of 7 um thickness
were cut from the paraffin blocks using a LEICA RM 2245 rotary microtome. The histological
slides were stained with Ehrlich's hematoxylin and eosin and subsequently mounted in Canada
balsam [10]. The slides were examined and photographed using a NU-2 light microscope (Carl
Zeiss, Jena) equipped with a Motic digital camera. The percentage of each pathology observed in
the gills of fish was calculated by dividing the number of fish with a given anomaly by the total
number of fish examined [11].

Results and discussion

During the microscopic examination of blood preparations, up to 1.65+0.06% of erythrocytes
in mullet were recorded as pathological.

These cellular abnormalities primarily involved nuclear deformation and displacement, with
the occasional presence of micronuclei. In the red blood cells of Caspian kutum (Rutilus frisii
kutum), such pathologies as nuclear invagination, deformation, and displacement were detected,
constituting 2.12+0.18% of the total erythrocyte population. Furthermore, micronuclei were noted
in some kutum individuals.

It is important to note that the quantitative level of the identified erythrocyte pathologies in
the fish was in the range of 1.6% to 2.3%, thus remaining within the accepted reference value of
<5%.

Table
PERCENTAGE OF NUCLEAR PATHOLOGIES IN FISH ERYTHROCYTES
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Species of fish Total number of nuclear pathologies in % (per 1000 red blood cells)
Mullet (Liza saliens) 1.65+0.06
Kutum (Rutilus frisii cutum) 2,1240.18

Control values below 5%. A histological study of the gill apparatus of the mullet revealed a
number of proliferative changes. In the gills of the mullet, alongside normal gill structure (42%),
several alterations were recorded. These included lamellar curvature (33%), hyperplasia of the
secondary lamellae leading to the fusion of adjacent lamellae, and fusion of the distal ends of the
secondary lamellae (24%) (Figure 1).

Hyperplasia and minor lifting of the respiratory epithelium were observed in the majority of
mullet specimens (60%) (Figure 2). Additionally, parasitic invasions were noted in the gills of a
small number of individuals (approximately 9%) (Figure 3).

Similarly, the gills of Caspian kutum presented a comparable, albeit distinct, pattern of
alterations. These included an uneven distribution of secondary lamellar hyperplasia (54%),
pronounced lamellar curvature (31%), and fusion of the distal ends of the secondary lamellae (21%)
(Figure 4). Parasitic infestations were also detected in a small number of kutum specimens (7%)
(Figure 5).

The histopathological alterations identified in the gills of both mullet and Caspian kutum are
indicative of a defensive response to environmental irritants. Changes such as hyperplasia of the
secondary lamellae (leading to the thickening of lamellae) and lifting of the respiratory epithelium
serve a primary protective function. These responses effectively increase the diffusion distance
between the external environment and the circulatory system, thereby creating a physical barrier
that impedes the uptake of waterborne contaminants into the bloodstream [12].

However, these defensive mechanisms have functional trade-offs. Alterations like lamellar
curvature and the fusion of both adjacent and distal lamellae inevitably lead to a significant
reduction in the total available respiratory surface area. This decrease can compromise gas
exchange efficiency, potentially leading to hypoxia under conditions of increased metabolic demand
[13].

The observed pathologies are classified as progressive yet reversible alterations. This
classification suggests two key points: first, they are not terminal and can resolve if the
environmental stressor is removed; second, they serve as bioindicators of a low-level or sub-chronic
toxicological process. Such stress can be induced by a combination of biotic factors, such as the
observed parasitic infestations, and abiotic factors, likely of an anthropogenic origin given the
sampling location. An assessment of the prevalence and severity of these histopathological changes
indicated that no severe or irreversible lesions (e.g., necrosis, aneurysm) were present in either
mullet or kutum. The presence of parasitic infestations, while not extensive, can be interpreted as a
secondary signal, potentially indicating general environmental contamination or a compromised
immune status in the host fish, making them more susceptible to opportunistic pathogens [14].

Thus, by integrating the results of the genotoxic analysis of the blood with the results of the
histopathological investigation of the gills, a comprehensive assessment of the fish populations at
the Shahagachi station can be formulated. The presence of similar pathologies in two different fish
species, in both the genotoxic and histological analyses, indicates a general rather than a species-
specific character of the fishes' response to the ecological conditions in this area. The data suggest
that the fish are experiencing a state of mild physiological stress. Although clear protective
reactions at the cellular and tissue levels to environmental irritants are evident, the absence of
severe irreversible damage indicates that the organisms' adaptive and compensatory mechanisms are

m Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 87



Bronnemens nayxu u npaxmuxu | Bulletin of Science and Practice T. 11. Ne9 2025
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/118

not yet overwhelmed. Consequently, the overall health status of the surveyed mullet and kutum
populations can be characterized as stable, yet physiologically stressed.

It should be noted that the obtained data are consistent with the results of monitoring of the
Kura River mouth seashore [15].

Figure 1. Mullet. Curvature and fusion of the Figure 2. Mullet. Minor detachment of the
distal ends of the secondary lamellae (X200) respiratory epithelium and hyperplasia of the
secondary lamellae (%X200)

Figure 3. Parasitic infestation in the gills of Figure 4. Cutum. Uneven distribution of
mullet (X400) hyperplasia, curvature, thickening and fusion of the

» 3"

e 250
Figure 5. Parasitic infestations of kutum Figure 6. Parasitic invasion in the gills of a
specimens (X400) kutum (X400)
Conclusion
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Collectively, the data obtained allow for the conclusion that the ecological situation in the
Shahagachi area is characterized by the presence of a certain level of stress, which induces
background pathological processes in the fish. Although the current level of pollution does not lead
to irreversible damage, it creates unfavorable conditions for the vitality of hydrobionts. This
necessitates further monitoring and the identification of specific sources of pollution to prevent
further degradation of the ecosystem.
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COBPEMEHHAS S9KOJIOTHYECKAS XAPAKTEPUCTUKA I'OPHO-JIECHBIX
KOPUYHEBBIX OCTEIIHEHHbBIX U I'OPHO-CEPO-KOPUYHEBbBIX
OBBIKHOBEHHBIX ITOYB ITAXJIAI'CKOI'O HAITUOHAJIBHOI'O ITAPKA

©Axmeoosa I M., ORCID: 0000-0002-3323-3666, SPIN-x00: 9135-0490,
Kano.ouon.nayk, bakunckui 2ocyoapcmeennulii ynusepcumen,
2. baky, Azepbaiioxcan, gunel.akhmedova@rambler.ru

MODERN ECOLOGICAL CHARACTERISTICS OF STEPPED MOUNTAIN-FOREST
BROWN AND MOUNTAIN-GRAY-BROWN SOILS
OF THE SHAHDAG NATIONAL PARK

©Akhmedova G., ORCID: 0000-0002-3323-3666, SPIN-code: 9135-0490, Ph.D.,
Baku State University, Baku, Azerbaijan, gunel.akhmedova@rambler.ru

AnHomayusa. AHaTM3UPYIOTCS TOPHO-JECHBIE KOPHYHEBHIE OCTEIMHEHHBIE W TOPHO-CEPO-
KOPUYHEBBIC TOYBHL. PaccmarpuBaloTCs TOKa3aTeny WX TNPOAYKTUBHOCTH, BKIIIOYAs YpPOBEHBb
rymyca, oOmiee KOIMYecTBO a3oTa, (ocdopa, cymMMy OOMEHHBIX OCHOBAaHMH M KHCIOTHOCTb.
HccnenoBanue mokasano, YTO TOPHO-JIECHBIE KOPUYHEBBIC OCTEITHEHHBIE MOYBHI JEMOHCTPUPYIOT
HECKOJIbKO OoJjiee OyaromnpusTHbIE XapaKTEPUCTHKH IUIOAOPOJMS MO CPaBHEHUIO C TOPHO-CEPO-
KOPUYHEBBIMHU, B 0OCOOCHHOCTH, COJIEp)KaHue TyMyca B HUX B cpeiHeM npesbliiaet Ha 0,41%.

Abstract. Mountain forest brown steppe soils and mountain gray-brown soils are analyzed.
Their productivity indices are considered, including humus level, total amount of nitrogen,
phosphorus, sum of exchangeable bases and acidity. The study showed that mountain forest brown
steppe soils demonstrate slightly more favorable fertility characteristics compared to mountain
gray-brown soils, in particular, the humus content in them exceeds by 0.41% on average.

Krioueswie cnosa: nnonoponne, OCTENHEHUE, aHTPOIOTEHHOE BO3JEHCTBUE, TTOUBBI.
Keywords: fertility, steppe formation, anthropogenic impact, soils.

C cepenuHBI MPOIIOTO CTOJETUS YXYIIICHHE COCTOSIHHS TIOYBEHHOTO U PACTUTEILHOTO CIIOS
YCKOPHJIOCH, YTO BBI3BAJIO PA3BUTHUE IPO3HH, 3aCOJICHHUS, 3200 1a4MBaHUs M OMyCThIHMBaHUS [1].

3HauuTeNbHBIC IPEOOPA30BAHUS 3aTPOHYIIH JIECHBIC TEPPUTOPUH KaK Ha paBHUHHBIX, TaK M Ha
TOPHO-BO3BBINICHHBIX ydYacTKax. VICKYCCTBEHHOE W3MEHEHUE TPUPONHBIX, OCOOCHHO JIECHBIX
naHamadToB, B MOCIEAHUE TOABI CTAl0 OCOOEHHO MacmTa0HBIM [2]. DTO, B KOHEYHOM CUETE,
TPO3UT TOJHBIM HCYE3HOBEHHEM JIECOB B TOPHBIX pailOHaX W YCHJICHHEM CKIIOHHBIX U 9PO3HOHHBIX
MIPOIIECCOB M MPUMEHUMO K CEBEpPO-BOCTOYHOMY CKJIOHY bombinoro KaBkasa, rie cuctemarnuecku
BBIpyOaroTcs TopHble Jieca. Kak cieactBue — (GopMHPYIOTCS ONaronpusiTHbIC YCIOBUS JUIS
pacnpocTpaHeHHsl CTEIHON pacTUTeIbHOCTH. [3].

3HaUYMTENbHBIC TUIOMIA/IN, paHee 3aHUMAaBIIUE TOPHBIC Jeca, Terepb HWCIOIB3YIOTCS JUIs
cazioBozicTBa. B pe3ynbrare 00pa3oBaiich TOPHO-JIECHBIE KOPUYHEBBIE OCTEMHEHHBIE U TOPHO-CEPO-
KOpUYHEBBIC TIOUBHI [4, 5].
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Mamepuan u memoowt ucciedosanus
B kauecTBe 00BbekTa HMccaenoBaHus ObUTa BRIOpaHA OHA U3 0CO00 OXPaHSIEMBIX TEPPUTOPHIA

— Maxparckuii Hanmonaneusiid [Tapk. Hanmnonansueiil napk «llaxmar» — oxpaHsemMas npupoaHas
Tepputopuss B AsepOaiimkane. OH HaXOOUTCS B CEBEPHON YaCTU TOCYNApCTBa, Y IOXHOXKHUS
Bonwmoro KaBkasckoro xpe6Ta, BOJIM3M POCCHICKOM rpaHuIlbl. Tepputopust mapka oxsarbeiBaeT 130

508,1 ra, 4TO JelacT ero caMbIM MacIITaA0OHBIM HAIlMOHAILHBIM IapkoM B AsepOaiimkane (PucyHok
1).

Pucynok. axnarckuit Hanmonaneueii [lapk

UccnenoBanuss mnpoBonunuch B 4  3Tama: KaMmepalbHO-TIOATOTOBUTENbHBIM, MOJIEBOH,
71a0b0paTOPHBIA U 000OMIAOIIHI — 3aKITFOYUTEIIBHBIH.

Kamepanvno-noocomoseumenvuoiii sman. Ha 3ToM »3Tame ObulM cOOpaHbl CBEACHUS O
MOYBEHHOM U PACTUTEIHHOM TIOKPOBE, penbede U KIMMATHUYECKUX YCIOBUSX HCCIEAyeMO
TEePPUTOPUH; U3ydannuch (POHAOBBIE KapTOorpaduuecKke MaTeprabl.

Ilonesou sman. lloneBbie wuccienoBaHusi npoBonuiuck B 2015-2025 rr. B Havane mo
BBEIOpAaHHOMY MAapIIPYTy B XapaKTEPHBIX TOYKAX ITOJATHUIIOB TIOYB,  PACIPOCTPAHEHHBIX Ha
M3ydaeMoOil TeppuUTOpUH, OBLIO 3alI0KeHO 6 TMOYBEHHBIX pa3pe3oB. Ha mecTe omuceiBamm Hx
Mopdonornueckue Mpru3HaKM MO TeHETUYECKUM TOPU30HTaM U Opajii IpoObl MOYBEHHBIX 00pa3IoB
JUIs Ta0OpaTOpHBIX aHanmu30B. Ha ydacTkax, rie ObUIM 3alI0KEHBI pa3pe3bl, M3ydajcs BUIOBOU
COCTaB JIePEBbEB, TAKCAI[MOHHBbIE IOKa3aTelH JIeCOB (CpelHUN IUaMeTp JAEpPEBbEB, UX BBICOTA,
BO3pacT) ¥ OTMEUAJINCh AaHTPOIIOT€HHbIE U3MEHEHHUSI.

B nabopamoprom smane npoBOAMICS (U3UKO-XUMHUECKUN aHAIM3 MOYBEHHBIX 00paslloB,
B3SITHIX U3 MIOYBEHHBIX Pa3pe30B, M0 OOMICTIPUHATHIM METOAUKAM.

Ha saxnoyumensno-obobwarowem smane pe3ynbTaTbl (PU3NKO-XUMUYECKUX aHAIHM30B
000011a)TMCh Ha OCHOBE MaTepHalioB MOJEBBIX, (JOHIOBBIX M KAMEPATbHBIX HCCIICIOBAHHI.
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Pezynemamol u 0o6cyscoenue

TopHo-necnHvle  KOpuuyHesble OCMENHEeHHble NOoY8bl  PACTIPOCTPAHEHBI HA  W3ydaeMoi
TEPPUTOPUH B 007acTH cpeaHUX rop. OHU BCTPEUAIOTCS HA JIECHBIX MPOTrajJMHAX WA HEOOIbIINMU
YYaCTKaMH CpPEAM PEAKUX JIECOB U KycTapHUKOB. OCTEMHEHHE BBIPAXKACTCA B 3aMEHE JIECHOTO
MOKPOBA CTEIHBIMHM PACTCHUSIMH M (DOPMUPOBAHHUU ICPHOBOTO CJIOS HA MOBEPXHOCTH. [JIaBHBIM
(haKTOpPOM, YCKOPSIOIIUM 3TOT MPOIECC, SBISETCS NEATSILHOCTh YeJIOBEKa. JDTH MOYBBI COUETAIOT B
ce0e 4epThl CTEMHBIX U OBIBIIMX JIECHBIX, YTO MO3BOJISET KIACCH(PHUIMPOBATh X KaK JICCOCTEIHEIE.
ITog BO3AelicTBUEM TMPOJODKUTENLHOH OOpPaOOTKM BEpXHHE CJIOM TIOYBBI  CYIIECTBEHHO
TpaHC(HOPMUPOBAIUCH U CTAIM HAIOMUHATh CTEMHbIC. Pa3BUTHE TPaBSHUCTOH PAaCTUTEIHHOCTH,
BKJIIOYasl 3JIaKOBBIE M PAa3HOTPABbE, a TAKXKE BBIPAIIMBAHUE IIOJIEBBIX KYJIBTYp, MPHUBEIO K
(OpPMHPOBAHUIO 3EPHUCTO-KOMKOBATOM CTPYKTYPBHI, XOTSI B HIDKHHX TOPHU30HTAX COXPAHSIETCS
opexoBaras CTPYKTypa, XapakTepHasi /Ui JIECHBIX MouB. Ha yyacTkax ¢ OCTETHEHHBIMH MOYBAMU
MOXXHO BCTPETUTH OTICIbHBIC ACPEBhs Ay0a, JOXOIUCTHOW M MBOJIMCTHOW I'PYIIH, TPEIIKOTO Opexa.
[Tpu mpekpamieHuu OOpabOTKM 3THUX TEPPUTOPUI HA HUX BBIPACTAIOT KYCTAPHHKH, TaKUE Kak
JePKU-TIEPEBO U eKeBHKa [6, 7].

Mopdonornyeckre NpU3HAKH TIOYB MO HAIIUM pa3pe3aM M COXPaHHOCTh Pa3peKEHHBIX
MOYOKEBEJIOBBIX M (DUCTAIIIKOBBIX JICPEBHEB CBUJICTEILCTBYIOT O MPEKHEH MOKPBITOCTH JIECOM U
MOCIIEIYIOIEM OCTEITHEHHH. B BepXHeM ciioe mpouiis mouyBa KOPHYHEBAsl, C INTyOMHOM MEPEXOIUT
B CBETJO-KOPHYHEBYI0O U Oypyl, CTPyKTypa KOMKOBaTO-OpeXoBaras, B HIDKHHUX CIOSX
OeccTpyKTypHas. DT NPU3HAKHA MPUCYIIHA KaK KOPHYHEBBIM, TaK U CTEITHBIM THIIaM TI0YB.

Jlnst  XapaKkTEepUCTHKH MOPQOJIOTHYECKUX TPU3HAKOB TPUBOAMTCSA OIKMCAHUE pa3pesa,
3aJI0’KEHHOTO B TEPPUTOPUU HAIIMOHAIILHOTO MapKa.

AU, 1-0 JEPHOBBIN CIIOH, Oma

AU, 0-12 KOPUYHEBBIN, KOMKOBATHIH, INIOTHBINA, CPETHECYTITUHUCTRIN, BCKUTIAET KOPHHU, KOPEIIIKH,
CYXOW, Mepexo/i MOCTENEHHBIN, BCKUNIAET CPEAHE

BMca, 12-41 CepOBaTO-KOPUYHEBBIN, KOMKOBAaTO-OPEXOBATHIN, INIOTHOBATHIMN, KOPHU, HUTEBUIHBIE
KOpPEHIKH 1 OeioriasKa, Cyxoi, mepexo/l SICHbIH, BCKUIIAET CPEIHe

BMc, 41-82 CepoBaTO-OyphIid, KOMKOBATHIH, TSXKEJIIOCYTIIMHUCTBIH, KOPEIITKH, KOPEIIKH, Oenoriaska,
MEepeXo/1 MOCTETIEHHBIH, BCKUMAET CUIBHO

B/Ccqas 82-110  maseBo-OypHlif, CIOUCTHIHN, CPEAHECYTTHHUCTRIN, BIAKHOBATHIH, TEPEXO0.T
[IOCTENEHHBIN, BCKUIIAET CUIILHO

[ToBceMecTHO B OCTEIMTHEHHBIX KOPHYHEBBIX IOYBAX B BEPXHEM TOPU30HTE HAOIIOMAeTCS
KOMKOBaTasi WM KOMKOBATO-3€PHHCTAsl CTPYKTypa, KOTOpash HE XapakTepHa JUIsl JIECHOTO THIIA
pactutensHoCcTU. CTENHOM THUI CO3JaeTcsl 32 OYeHb JUIMTENbHBIN Nepuo. B HUKHUX TOpU30HTaX, B
OCHOBHOM COXPaHWJIACh OpexoBaras CTPYKTypa Kak TUIUYHBIA MpU3HAKaX JEecHOro Tuma. JlaHHble
M0 OCHOBHBIM JIMaTHOCTHYECKUM ITOKA3aTeNIIM TOPHO-JIECHBIX KOPHYHEBBIX OCTEITHEHHBIX II0YB
[Tax garckoro HaIMOHAIBHOTO TIapKa MpuBoAiTcs B Tadnuie (Tadnuna 1).

Kak BugHO 13 nanHbix Tabmuisl 1, cogepkanue rymyca B BEpXHEM FOPU30HTE TOPHO-JIECHBIX
KOpPUYHEBBIX TOYB cocrtaBiser 1,54-3,36%, cpeanee comepkanue B meTpoBoM cioe 1,59%. 3anac
rymyca B cioe 0-50 cm — 58,50-160, 80 T1/ra. KonnuecTtBo azora konebnercs B ropuzonte 0-20 cm
ot 0,13 mo 0,27%, 3amac ke a30Ta B 3TOM ropu3oHre 2,96-6,56 1/ra, B moIyMeTpoBOM ciioe — 5,62-
13,20 1/ra. MOXHO OTMETUTh, YTO IO COAEPKAHHUIO TyMyca M a30Ta XapaKTepU3yeMbIE IOUBbI
YCTYIMaIOT KOPUYHEBBIM JIECHBIM. 3amachl BajioBOro (ocdopa M BaJOBOrO Kajlus TOXKE HEMHOIO
MEHBIIIEe, YeM Y KOPUYHEBBIX JIECHBIX: COOTBETCTBeHHO 5,15-10,80 u 99,68-171, 60 1/ra — B cioe
0-50 cm.

OcTermHeHHBIE TOPHO-JIECHBIE KOPWYHEBBIE TIOYBEI B OCHOBHOM CpEIHE HACHIIICHBI
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OCHOBAaHMSIMH: CyMMa MOIJIOIICHHBIX OCHOBAHUM B BEpPXHEM cioe cocTaBisger 17,69-31,48 wr-
9kB/100 r mouBwl. Peakmus cpeast B ropuszonte 0-20 cm — 7,88-8,19, B cmoe 0-100 cm
yBenmmuuBaetcs 1o 8,10-8,25.

Tabmuna 1
OCHOBHBIE ITMATHOCTHUYECKUE ITOKA3ATEJIM I'OPHO-JIECHBIX
KOPMYHEBBIX OCTEITHEHHBIX I104YB
Huaenocmuueckue nokazamenu Topusonmsi, cm Hnmepesan M
T'ymyc, % 0-20 1,54-3,66 2,81
0-50 1,25-2,68 2,05
0-100 1,18-1,86 1,59
I'ymyc, 1/Ta 0-20 35,11-83,45 64,04
0-50 58,50-160,80 116,87
0-100 150,21-225,12 200,97
A3zot, % 0-20 0,13-0,27 0,21
0-50 0,12-0,22 0,17
A3or, T/ra 0-20 2,96-6,56 4,84
0-50 5,62-13,20 9,37
docdop, % 0-20 0,13-0,22 0,17
0-50 0,10-0,18 0,14
dochop, T/ra 0-20 2,96-5,02 3,96
0-50 5,15-10,80 7,90
Kannii, % 0-20 2,48-2,84 2,64
0-50 2,13-2,86 2,60
Kanuii, T/ra 0-20 56,54-65,44 60,16
0-50 99,68-171,60 146,10
CyMMa TTOTTIOMEHHBIX OCHOBAaHUI 0-20 17,69-31,48 26,40
0-50 17,69-29,51 24,24
pH 0-20 7,88-8,19 8,05
0-50 8,02-8,21 8,14
0-100 8,10-8,25 8,18
CaCOs 0-20 9,57-15,53 12,23
0-50 11,90-15,54 13,41
0-100 13,66-15,47 14,32
l'urp.pnara 0-100 4,14—5,24 4,75
<0,001 mm, % 0-100 10,20-19,31 14,02
<0,01 MM, % 0-100 43,45-54,62 48,96

[To rpanynoMeTpHUYEeCKOMY COCTaBY JaHHBIE MMOYBHI MPEUMYIIECTBEHHO TSKEIOCYTITMHUCTHIE
1 JICTKOTJTUHHUCTHIE, KOJIMIECTBO (PU3MUECKOU MTUHBI IO podrtto coctarisiet 43,45-54,62%.

TopHo-cepo-kopuyHesvie nougvl TIOUBHI JIOKAJHHO pacmpocTpaHeHbl Ha BbicoTax oT 300 mo
500 M Ham y. M. BepxHsisi uUX TpaHHUIlAa YAaCTO KOHTAaKTUPYET C KOPHUYHEBBIMH OCTETICHHBIMU
MmoyBaMH. PacTHTENbHBIN MOKPOB JAOBOJIBLHO pa3HOOOpa3eH W MPECTaBICH HApSAY C OTIACIbHBIMU
JCPEBbSIMA ~ MOYCOKEBEIIBHUKA W (DUCTalTHUKA — JEPKUACPEBOM, ©XKEBHKOH, IIMIIOBHHKOM,
rpaHaTHuKoM u Jip [8, 9].

[IpuBenem Mopdosnoruueckoe OMHCAaHHWE MOYBEHHOTo Mpo(uiIs XapaKTEpHOTO paspesa,
3aJI0KEHHOTO B TEPPUTOPHM HAIMOHAJIBHOro mapka. OCOOEHHOCTAMH MOP(OIOTHIECKHX
MIPU3HAKOB TOPHO-CEPO-KOPHYHEBBIX ITOYB SIBISTIOTCS: KOPHYHEBO-Cepasi OKpacka, OTHOCHTEIbHAs
MOIITHOCTh TYMYCOBOTO TOPH30HTa, XOpOIIO BBIpa)KEHHAs OpEXOBaTO-KOMKOBaTas CTPyKTypa. B
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WUTIOBUAJIBHOM TOPU30HTE BCTpeyaloTcss KapOoHAThl B BHUJE ICEBJOMHULIEIUIMS U OEIOrIa3oK.
I'panynomeTpuyeckuii coctaB, B OCHOBHOM, TSKEIOCYINIMHUCTHIN U JIETKOTJIMHUCTBIM.

AU,, 0-13 KOPUYHEBBIN C CEPhIM OTTEHKOM, TSDKEIOCYTIIMHUCTHIH, TUIOTHOBATHIN, OPEX0OBATO-
KOMKOBATEIH, I'YCThIC KOPHH, CYXO#, MEPEX0/1 MOCTENEeHHBIH, BCKUTAeT ¢1abo

AYyca  13-38 KOPHUYHEBO-CEPOBATHIN, CPETHECYTIIMHUCTRIH, OPEXOBATO-KOMKOBATHIN, MJIOTHBIH,
KOPEIIIKH, BIIA)KHOBATHIM, IIEPEXO]] ACHBIN, BCKAIIAET CHIBHO

BTca 38-53 CBETIIeE MPEBLIYILETO, TSHKEITOCYTIMHUCTBIH, CIIA00KOMKOBATHIH, TOYKH KapOOHATOB,
MEJIKHUE TPECHIUHBI, TOHKHE KOPHHU, BIQKHBIN, MEPEX0/1 MOCTEMEHHBIH, BCKATIAET
cpefHe

BCA, 53-80 CepOBaTO-TIANICBBIN, TSKEIOCYTITUHUCTBIN, PHIXJIOBATHIH, BIaXKHBIH, KapOOHATHEIC

66J’IOFJ'Ia3KI/I, BCKUIIACT CPCAHEC

JlaHHBIC TI0 OCHOBHBIM JMAarHOCTHYCCKUM IIOKa3arejsM II0YB ITOKa3aHel B TaOiuie 2.
Conepxanue rymyca B cioe 0-20 ¢cM B TOPHO-CEpO-KOPHUYHEBBIX MOYBaxX cocraBiser 1,89-2,75%.
3amacel rymyca B 20-cantuMeTpoBoM cioe oT 46,49 no 67,65 1/ra, B MmeTtpoBoM —151,25-204,24
T/ra, cpeanee coxepkanne — 167,02 1/ra, 94To Ha 23 T MEHBINE, YEM B TOPHO-JICCHBIX KOPUIHEBBIX
octenHeHHbIX. Conepxkanue a3ora B BepxHeM ropusonte 0,15-0,21%, cpeanee comepkaHue B CiIoe
0-50 cMm cocrasaser 0,14%.

Tabmuma 2
OCHOBHBIE JUATHOCTHUYECKUE ITOKA3ATEJIN
I'OPHO-CEPO-KOPUYHEBbBIX OBBIKHOBEHHbBIX I[TOYB
Hoxazamenu Topuzonmei, cm HUnmepesan M
I'ymye, % 0-20 1,89-2,75 2,40
0-50 1,58-2,13 1,80
0-100 1,17-1,46 1,37
I'ymye, 1/ra 0-20 46,49-67,65 59,00
0-50 82,92-136,32 110,89
0-100 151,25-204,24 167,02
Azot, % 0-20 0,15-0,21 0,18
0-50 0,13-0,16 0,14
Asor, T/Ta 0-20 3,69-5,17 4.47
0-50 6,82-9,24 8,54
docdop, % 0-20 0,15-0,17 0,16
0-50 0,12-0,13 0,13
dochop, T/ra 0-20 3,69-4,18 3,94
0-50 6,30-8,32 7,66
Kanuii, % 0-20 2,06-2,72 2,43
0-50 2,21-2,71 2,47
Kamuii, T/ra 0-20 50,68-66,91 59,70
0-50 127,00-173,44 150,93
CyMMa TIoTJI01II. OCHOBAHHIA 0-20 19,44-29,57 24,89
0-50 18,05-28,04 24,01
pH 0-100 8,06-8,31 8,10
CaCOs3 0-100 11,15-15,26 13,21
['urp.pnara 0-100 4,62-5,10 4,65
<0,001 mmM, % 0-100 10,95-11,91 11,31
<0,01 Mmm,% 0-100 44,47-53,26 49,18
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[TornomeHHbIMI OCHOBAaHUSIMU JlaHHAsI TI0YBA HACKIIIEHA YAOBIETBOPUTENILHO: COJepKaHUE B
nmosryMeTpoBoM cioe coctanisieT 18,05-28,04 mr-sxB/100 r mouBsl. Peakiius BOAHOW BBITSDKKH TIO
BceMy mnpodwiro menounas — 8,06-8,31. Ilo rpaHyIOMETpHYECKOMY COCTaBy TOpPHO-CEpO-
KOPUYHEBBIC TIOYBBI HA TEPPUTOPHUH MTAPKa B OCHOBHOM TSDKEJIOCYTIIMHUCTBIC U JICTKOTIIMHUCTBIE, TI0
npodunto coaepxkanue ¢uznueckoil mMHBI coctaBiser 44,47-53,26%, a conepiaHUe HIMCTHIX
yactui 10,95-11,95%.

3aknouenue
CpaBHHUTEIBHBI aHAIU3 MMapaMeTPOB IUIOAOPOUS BBIMICYKA3aHHBIX IOYB IMOKA3bIBACT, UTO
TOPHO-JIECHBIE KOPUYHEBBIE OCTEMHEHHBIC IMOYBBI OOJIAJIAI0T HECKOJBKO JIYYIIMMHU CBOWCTBAMH.
Tak, cpeanee conuepkaHue HHTETPAIBHOIO MOKa3aTelsl MIOJOPOAUs - TyMyca - BBILIE Y TOPHO-
JIECHBIX KOPUYHEBBIX OCTEMHEHHbIX T0YB Ha 0,41%, CyMMBbI MOTIOLIEHHBIX OCHOBaHUM o4t Ha 10
%. DTO TOKa3bIBaCT MPABUIILHOE M PAlIMOHATIBLHOE MCTIOJIb30BaHHE JIAHHBIX ITOYB.
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MMOYBbI TA3AXCKO-TOBY3CKOI'O SdKOHOMHUYECKOI'O PAMOHA
ABEPBAHNIJKAHA M UX TUATHOCTAYECKHUE IMOKA3ATEJINA

©I036awoea H. ILI., Hncmumym nousogedenus u azpoxumuil,
2. bBaxy, Azepbaiioscan, nyuzbashova@mail.ru

SOILS OF THE GAZAKH-TOVUZ ECONOMIC REGION
OF AZERBAIJAN AND THEIR DIAGNOSTIC INDICATORS

©Yuzbashova N., Institute of Soil Science and Agrochemistry,
Baku, Azerbaijan, nyuzbashova@mail.ru

Annomayus. TlpencraBiena SKOJOTHUYECKask XapaKTEPUCTUKA SKOHOMUYECKOTo paiiona ['a3zax-
ToBy3. OnuChIBalOTCSI COBPEMEHHOE IMOYBEHHO-IKOJIOTUYECKOE COCTOSHUE THUIIOB IOYB paiioHa.
[Ipoananu3upoBanbl JaHHbIE (GU3MUYECKUX M XUMHYECKHX CBOMCTB Pa3HOBUAHOCTEH TOpHO-CEpO-
KOPUYHEBBIX IOYB IO IKCIIO3UIUSAM CKJIOHOB Trop. BBISBICHO, YTO JUIsi TEMHBIX TOPHBIX CEpO-
kopuuHeBble (Kastanozems) MmOYB 3aTEHEHHBIX CEBEPO-3aMAIHBIX CKIOHOB C ONTHMAIbHBIM
YBIQXHEHHEM W XOpOIIO pAa3BUTHIM TPaBSHBIM IOKPOBOM XapakKTepHO (HOopMHpOBaHUE
CPaBHHUTEJIBHO MOIIHOW aKKyMyasiTUBHO-uioBaro tommu (AUv=45-50 cm), BbICOKas cTeneHb
rymycupoBanHoctd (4,3-5,4%), azorcomepxkanust (0,34-0,38%), emkxoctu mormomenus (50-53
MMoO-100 r. mouBsl), cnabomenounas cpeaa (pH+7,0-8,1), MIMHUCTBIA TI'paHyIOMETPUYECKUN
(<0,01mMm=53,8-64,4%; <0,01Mmm=26,1-33,2%) u Jpyrue JIUArHOCTUYECKHE I[OKa3aTelu.
Omnpenenena BbIIENOYEeHHOCTh TymycoBod Tonm (AU+45-50 cM) or kapOOHATOB, HAKOIUICHHE
MaKCUMAJIBHOTO €r0 KOJIMYECTBA B cpenHuX M nrybokux ciosx (CaCO3=11,6-20,8%). InoTHOCTB
clokeHust B BepxaeM cioe (0-25 cm) cocrasiser 0,12-0,15 r/em’, a Ha miy6une 50-80 cm — 1,35-
1,38 r/em’.

Abstract. The ecological characteristics of the economic region Gazakh-Tovuz are presented.
The current soil-ecological state of the soil types of the region is described. The data on the physical
and chemical properties of mountain-gray-brown soil varieties by the exposure of mountain slopes
are analyzed. It was revealed that dark mountain gray-brown (Kastanozems) soils of shaded
northwestern slopes with optimal moisture and well-developed grass cover are characterized by the
formation of a relatively thick accumulative-silt layer (AUv=45-50 cm), a high degree of humus
content (4.3-5.4%), nitrogen content (0.34-0.38%), absorption capacity (50-53 mmol-100 g of soil),
slightly alkaline environment (pH+7.0-8.1), clayey granulometric (<0.01 mm=53.8-64.4%; <0.01
mm=26.1-33.2%) and other diagnostic indicators. The leaching of humus layer (AU+45-50 cm)
from carbonates, accumulation of its maximum quantity in middle and deep layers (CaCO3=11.6-
20.8%) was determined. The bulk density in the upper layer (0-25 cm) is 0.12-0.15 g/cm?®, and at a
depth of 50-80 cm — 1.35-1.38 g/cm®.

Knrouesvie cnosa: TopHO-CEpO-KOpHUUHEBAs MOYBA, SKCIO3ULUS CKIOHOB, JMAarHOCTUYECKUE
MOoKa3aTesu, FPaHyJIOMETPUUYECKUI COCTaB.

Keywords: mountain-gray-brown soil, slope exposure, diagnostic indicators, granulometric
composition.
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['eHeTnyeckoe TMOYBOBENCHHME, CTaBIIee IIMPOKOH M BaXXKHOW 007acCThIO COBPEMEHHOTO
ectecTBo3Hanus. B. B. JlokydaeB chopMynrpoBan OCHOBHBIE UJ€H T€HETHUECKOTO MOYBOBEICHUS,
3aHSUIO0 B UEPAPXUU HAyK JOCTOMHOE MECTO Cpeau OOTaHUKHU, T€0JIOTHUHU, 300JI0TUU U KIMMATOJIOTUU
[1].

b. b. TlonbiHOB BHEepBbIE OTMETHJI OCHOBHYIO CTOpOHY mnpencraBieHuid B. B. JlokyudaeBa o
noyse U Janmmadre kak oprannyecku 1enom spisiHuu. b. b. [TonbiHOB 0TMedaeT, 4To KiIuMar Kak
(dakTop TOYBOOOpazoBaHUS OBUT BBIABMHYT Ha IMEPBOE MECTO, M OH IOCTENEHHO HE TOJIBKO
3aCJIOHWIT JIAHAMAQT B MPEJCTABICHHUSX MOYBOBEIOB, HO U MOYTH MOJHOCTBIO €0 YHUUTOXKHI [2].
Jljis XapaKTepUCTHKU 3TOTrO Ipoliecca Ype3BblUalHO MHTEepecHo, uTo, Hampumep, K. JI. [munka
MPOTHUBOIOCTABIISUT YHI0ANHAMOMOPQHBIC TOYBbI SKTOTUHAMOMOP(HBIM [3].

Psin mouB, TakuxX Kak MEpEerHOWHO-KapOOHATHBIC TOYBBI WJIM OOPOBBIE IMECKH, XapaKTEPHBIE
CBOMCTBAa KOTOPBIX OIPENSISUICh YHCTO MECTHBIMH TMPHYMHAMH, BOOOIE HE NMPUHUMAIKHCH BO
BHUMaHuE Kak Hekass aHomainusi. [lomoOHble mpeicTaBieHUsT OTYACTH BBITEKAIOT M3 TOTO, YTO
koHuenuus B. B. JlokydaeBa o 3emiie kak 0coOOM MPHUPOIHOM OOBEKTE HE OblLIa BOCIPHUHSTA C
JOJKHOM riTyOuHOM [2].

B. I. T'acaHoB Ha OCHOBE COBPEMEHHBIX HCCIEAOBAaHWI OTMEYAeT, YTO JUArHOCTHUKA U
KiIaccupUKalus TOYB COCTABISAIOT OCHOBY TIOYBOBEICHHS, SIBISIOTCS TPAAMIMOHHBIM U
HEOOXOUMBIM JOKYMEHTOM B HAay4HbIX W MPUKIAAHBIX paboTax, HANpaBIIEHHBIX HA HM3y4YCHHE,
KaprorpaMpoBaHue, YyYET, OIEHKY, A3(PQPEKTUBHOEC WCIOIH30BAHKE IIOYBEHHOTO TIOKpOBA U
dopmupoBanue [econndopmarmonnoii cucremsr (I'MC) 3emMenbHBIX pecypcoB B meioM u T.J. B
HACTOSIIIIEE BpEMs CYIIECTBYeT HEOOXOAMMOCTh B JMAarHOCTUKE M KilaccH(UKAlMM TOYB B
COOTBETCTBHHM C MEXIYHAPOAHBIMHU CTaHAAPTAMH U C Y4YETOM MPHUHIMIIOB cucteMbl WRB s
co3maHus WHGPOPMALMOHHOW 0a3bl JaHHBIX 3E€MENBHBIX pPECypCOB, TACMOPTH3AIMUA |
kaprorpadupoBanus 3emenb [4-7].

Obvexm u memoouka

OOBEeKTOM HCCIIeIOBAaHUSI BHIOpAH STAJOHHBIM y4acTOK HAa TEMHO-TOPHBIX CEPO-KOPUYHEBBIX
nmouBax (ydactok Argar-I'apa CuneBu JKamWUIMHCKOTO MyHUIMMaiuTeTa TOBY3CKOTO paiioHa),
PACIIONIOKEHHBIM B HU3KOTOPHOW 30HE 3allaJIHOM YacTH JKOHOMHUYECKOro panoHa [‘azax-Toys.
VYyacTok uccneaoBaHus pacnoyioxeH Ha BbicoTe 650-700 M Hax y M U pe3KO pacujieHEH CKJIOHAMH
Pa3IUYHOMN KPYTU3HBI U JOTUHOOOPa3HOH (hOPMBI MUKPOTIOH>KEHUSIMHU.

B xone moneBbix pabor mo gaHHeiM GPS Obutn ompeneneHsl reorpaduyeckue KOOPAMHATHI
3aJI0)KEHHBIX TTOYBEHHBIX Pa3pe30B:

K Ne51 N 410 10'35. 429" ; E=450 3923, 237"

K Ne52 N 410 10'47, 405" ; E=450 39'31, 249"

K Ne53 N 410 1023, 405" ; E=450 39'35, 244"

K Ne54 N 410 00'58, 528" ; E=450 31'28, 184"

K Ne55 N 410 00'42, 532" ; E=450 31'52, 187"

K Ne56 N 410 0027, 554" ; E=450 31'74, 179"

K Ne57 N 410 00'28,452" ; E=450 31'51, 452"

K Ne58 N 410 00'32,428" ; E=450 31'58, 354"

K Ne 59N 4100043, 464" ; E=45031'42, 372"

OmnpeneneHbl MOPQPOTOTHIECKUE XAPAKTEPUCTHUKHA TEHETUYECKUX TOPU30HTOB IMOYBEHHBIX
npoduiaeit (MOITHOCTh, IBET, TPaHYIOMETPHUYECKHN COCTaB, HOBBIE IMPOU3BOMIHBIC, CTPYKTYpa,
TBEPIOCTH, BIAKHOCTD, kuneHue noj aeicteueM 10% HCI u ap.).

JlabopaTopHble aHAIU3BI TOYBEHHBIX 00PA3II0B MPOBOAUIUCH MO OOIIETTPUHSATHIM METOIMKAM.
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Ananuz u obcysxcoenue

l'azaxcko-ToBy3CkHMil HSKOHOMHMYECKMH palioH — OIMH U3 14 SKOHOMHYECKMX pPallOHOB
Azepbaiimkana. OH Ob11 co3nan 7 utonsa 2021 r Ykasom IIpesunenta Unsrama AnueBa. Panee on
BXoAMI B cocTaB 'stHmka-I"azaxckoro (HpiHe [sHKa-/[alkaHCKOTr0) SKOHOMUYECKOro paifoHa. Ero
mwiomanaes cocrapisier okoiao 7030 km? Ha ceBepe oH rpanuuut ¢ I'py3uei, Ha 3amage — C
Apmenuei, a Ha BOCTOKe — ¢ ['siHka-/{akecaHCKMM S5KOHOMUYECKUM PaiOHOM.

Penned paitona pasHoOOpazeH: OT pPaBHMHHOTO [IpUKYpHHCKOTO /O CpPEIHETOPHOTO H
BbICOKOTOpHOTO. Paifon Bkmovyaer B ceOs [azaxckuii, Arcradunckuii, ToBy3ckuii, KegaGekckuii n
[MlaMKUpCKHii aIMUHHUCTPATUBHBIE paiioHsbl [8].

B oporpaduueckoM OTHOLIEHHMHM TMpEAropHass 30HA 3aHUMAET HEUIMPOKYIO II0JIOCY,
pacnonoxeHHyto Ha BbicoTe 400—700 M Hax y M, ¥ XapakTepu3yeTcs IPEUMYIECTBEHHO CPEIHEN U
CWJIBHOHN pacdJIeHEHHOCThIO penbeda. basuc 3po3uu ams 310t 30HBI KoseOercs B mpenenax 200—
400 M. VYcnoBus penbegooOpazoBaHUS CO3AANU MPEANOCHUIKM Ui Pa3BUTHUSA SPO3HOHHO-
JEHYTAIIMOHHOTO penbeda [8].

OcHoBHbIE (hopMBI penbeda MPeACcTaBICHbl BOAOPA3IeiaMi U MOHOKJIMHAIBHBIMHA XPEeOTaMu.
CKJIOHBI BOJOpA3/ICJIOB pPacUjCHEHbl OBparaMu M OoJsiee IIMPOKO Pa3BUTHI B BOCTOYHOM YaCTH,
oOpa3ys 6ennennsl. MccnenoBanus L. A. AsuzbexoBa [9], M. A. Kamkas [10], B. S. Xauna [11] u
OpyTUX TOKa3ajd, YTO Ha CEBEpPO-BOCTOYHOM CcKkjJoHe Mamnoro KaBkaza mnpeobnanaror
BYJIKAHUYECKHE U OCAJIOYHBIE IOPOJbl IOPCKOIO M MEJIOBOIO IEPHOAOB, a TAKXKE OTJIOKEHUS
TPETUYHOTO U YETBEPTUUHOTO I1EPHOOB.

3. M. luxnunckwuii (1968) Beinenun Manbiit KaBka3 B 0TACIbHYIO KIUMAaTUYECKYIO 001aCTh
[0 TOYBEHHO-PACTUTEIBHBIM YyCIOBUSIM. Ha OCHOBE €ro KIMMaTH4YeCKOro pailOHHpPOBaHHS Ha
CEBEPO-BOCTOUHOM ckioHe Manoro KaBkasa B Ij1aHe BEpTHUKaJIbHOW IMOSICHOCTH BBLAEISIOTCS TPU
KJIMMaTU4YeCKUX Mmosica (CyOanbIUIICKUI, TOPHO-JIECHOM M CYXOCTENHOM) M CJEIYIOIIME THIIbI
kiuMara: Kiaumar HakJIOHHBIX paBHUH MpaBoOepexbs Kypbl OTHOCHTCS K YMEPEHHO-TEIIOMY
MONYIYCTBIHHOMY M CYXOCTEIIHOMY C CyXOil 3MMOW. B HH3KOrOpHOM M YaCTHYHO CPEIHETOPHOM
nosice (400-1500 M Hag y M) TOCIIOJICTBYET YMEPEHHO-TEMIIBIN KIIUMAT ¢ CyXo# 3umoi [12].

Peunas ceTb B Ipearopbsix, HU3KOTOPbSIX M BBICOKOTOPBAX pa3BUTa OTHOCHUTEIBHO Cl1abo U
konebnetcs B npeaenax 0,05 km/km? B npearopesx, 0,10-1,15 km/km? B Hu3koropesx u 0,30-0,60
KM/KM? B BbICOKOTOpbsix. Ciiaboe pa3BUTHE PEYHOM CETH BbIIIE CPETHETOPHOIO Mosica 00YCIOBICHO
JIUTOJIOTMYECKUM COCTABOM TOPHBIX MOPOJI, CMEHOW JIECHON PacTUTENbHOCTU CyOalbIUICKUMU U
aNbIMACKUMM JIyTaMH, HACTYIUICHMEM KaMEHHCTOrO II0fca M YMEHbBIIEHHEM KOJIMYeCTBa
aTMOC(EepHBIX OCaJKOB, a B HMKHEM IIOSCE€ — YMEHBIIEHHEM KOJMYECTBA OCAJKOB, a TAaKKe
MONIOIIEHNEM CTOKA aJUIIOBHAJIBHBIMHU OTJIOKEHHUSAMU M YPE3MEPHBIM €r0 CMBIBOM. B nmuTaHum pek
pailioHa y4acTBYIOT CHETOBBIC, JIOXK/ICBbIC, [PYHTOBBIC H JIGAHUKOBBIC BOIIbI [13].

OCHOBHBIM NYTEM YBEJIIMYEHUS MPOU3BOACTBA CEJIBCKOXO3SIIICTBEHHON MPOIYKIMH SBISETCS
Oosiee TOJHOE MHCIOJIb30BaHUE OOraThIX pPECYpCOB CTpaHbl, MpaBUJIbHOE U 3(PPEKTUBHOE
pa3MeIIeHUE CEJIbCKOXO3SIICTBEHHBIX YIOAMM W IOBBIIMIEHHWE NMPOLYKTUBHOCTH KaXkIOTO TIeKTapa
3eMiM. PeHTalenbHOE CeabCKOXO3IMCTBEHHOE MPOM3BOACTBO HEBO3MOXKHO 0€3 ydeTa MpHUPOAHO-
SKOHOMUYECKUX VYCJIOBUM KaXJ0W 30HbI W pervuoHa. I[loHHMMaHWe NPUPOAHBIX YCIOBUH Kak
orMeuaer M. 3. CanaeB sBisieTcs HEOOXOAMMBIM YCIOBUEM JUIsi BbiOOpa U 3ddexTruBHOrO
pa3MeleHHs TTOCEBOB CEIbCKOXO3SHUCTBEHHBIX KYNbTYp. B CBA3M ¢ 4eM MM mpoBeleHa oObeMHas
paboTa 1O aHamM3y JOUArHOCTUYECKHX TIIOKa3aTeled KaXJoro THIA T0YB, YCJIOBUS UX
bopMupoBaHUs U apeaiibl pacnpocTpaHenus [14].

Corpynaukamu Mucturyta [louBoBenenus u arpoxumuu (HbiHe MHctutyT ['eorpaduu um.
akan. I. A. AnwmeBa) MunucrepctBa Hayku U oOpasoBaHus AsepOaifjkanckoir PecryOnuku
COCTaBJICHA TOYBEHHAs KapTa A3epOaii/pkaHa 1Mo 3KOHOMHUYECKUM paiionam (2022) M: 1:200 000.

m Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 101



broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 11. Ne9 2025
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/118

IIpencraBiaena uHpOpMaLUsA O CBOMCTBAaX IOYB, YTO B CBOIO OYEPEIb IMO3BOJISET aHAIU3UPOBATh
YCIIOBHSI TOYBOOOPA30BAHUS ISl KaXK10T0 THIa mous [15].

Co3naBas ba3y nanHbIxX mouB PecrmyOnuku, aBTOpHI OMMCAIN U KIACCU(PUIIMPOBAIH MTOYBBI B
COOTBETCTBHH C MeXayHaponaHoi cucremoir WRB, omucaB ux mousenssle npopumu. [To I'azax-
ToBy3 3KOHOMHYECKOMY paiioHy BblfieneHo 11 tumoB mouB: 1. 'opHo-nmyroBeie: 2. [opHO-TyroBbIC
ocrenHeHHble; 3. [opHo- necHble Oypwle; 4. [opHO- necHble KopuuHeBble; 5. OKy/IbTYpEHHBIE
ropueie uepHo3eMbl; 6. OKyIbTypeHHBIE TOpHO cepo-KopuuHeBble; 7. Oporaembie cepo-
kopuuHeBsble; 8. Cepo-0Oypeie; 9. AnmoBuanbHble IyroBo-iecHbie; 10. Opomaemplie alToBUAIbHbIC
nyroBeie; 11. JIyroBo-00J0THBIE.

T'opHo-nyroBeie mouBbl pacnpoctpanensl Ha BbicoTe 2000-3500 M HaJ y M, B BBICOKOTOPHOM
nosice, HUBAIBHO-IISIIMANBHOTO THa janamadra. [TouBooOpasyromme MOpoasl MpenCcTaBlICHbI
OCaJIOUYHBIMHU U 3JIIOBUAJIBHBIMHM OTJIOXKEHHUSMHM KOPEHHBIX MOpOA. PacTuTenbHOCTH NpencraBieHa
QJIBIUIACKUMM U CYOaJbIMMCKMMHU JIyraMH, HCHOJb3YyeMbIMH B KadeCTBE JIETHUX MNAcTOMI M
CEHOKOCOB.

Kinumar ymepenHo-Témiblii  (cyOapkrudeckuil). CpeqHerogoBoe KOJMYECTBO —OCAJKOB
cocrapmser 1200-1400 mm, cpemHeromoBasi Temmeparypa Bosayxa — 5,0-5,4°C. Koaddunuent
OTHOCUTEJIbHOM yBIIQXKHEHHOCTH Bo3ayxa — 1,0, unnekc 3acyuuoctd — 0,9-1,3; cymMa akTMBHBIX
temneparyp >10°C coctaBuser 1284-1782°C, cymmapHas coiHeuHas paguamus — 122-124
Kkkan/cM?, meprox orremenn >10°-120-150 ameii, mpoomkuTensHOCTh oTTenemn >5°—180-210
nHeil. MouHocTh aepHoBoro ciost 8-12 ¢, pbixibiif. MoniHocts kopHeBol cuctembl 10-30 cm.
['ymycoBBbIi coif TOYBBI — OypOBaTO-KOPUYHEBBIH, MOIIHOCTH 20-30 cM, KOIUYECTBO Tymyca 2,6-
10,2% wu ouenuBaercs mno 1mkaire P. [. MawmenoBa OT YIOBJIETBOPUTEIHHOTO JO
BbICOKOTyMycupoBaHHoro. [lo rpanynomerpuyeckomy cocraBy noussl 1o mkane H.A.Kaunnckoro
CIIEIyeT OTHECTH K CPEIHE W TSDKEJO CYINIMHUCTBIM, TJe COoep)kaHue MUHHUCTHIX (pakmmid <0,01
MM coctasisieT 40-50% u 10-24% wunucteix yactui <0,001 mm [16].

B nomomaromemM KoMIUIeKce colepKaHHMe MOIIOIIEHHBIX OCHOBaHMM coctaBisger 30-40
MMOJTb/100 T MOYBBI M OIICHWBAETCS CpeAaHe oOecriedeHHOW. Peakius cpelbl OT CIaOOKUCIION 0
HeUTpaabHOMH, ¢ konebanusmu pH ot 5,1 no 7,2. IlnotHocTts moussl 0,95-1,10 /oM.

T'opHo-necHble Oypble MOYBBI PACIPOCTPAaHEHBbl B pailloHaX € BBHICOKUM PHCKOM CHIJIBHOM
3pO3UH, CUIBHO PAaCUJICHEHHbIX, CPEAHETOPHBIX M FOPHO-IOJMHHBIX KOTJIOBHHAX Ha Bbicote 1200-
2000 m mam y M. I[louBooOpasyrommue TMOpPOALl MPEACTABICHBI Oa3albTaMH, TOPUPUTAMH,
[JIMHUCTBIMM ~ CIIAaHIAMH,  WM3BECTHSKAaMH, KOHIVIOMEpAaTaMH U  MSITKUMH  DJIIOBHAJIbHO-
JIeIIOBUAIBHBIMUA  OTJIOKEHHUSIMH, SIBJISIFOIIMMUCS, TPOJAYKTAaMH BBIBETPUBAHUS KOPEHHBIX MOPOI.
PacTuTenbHbIi MOKPOB MpeACTaBIeH OYKOBBIMH, OYyKOBO-(DMCTAIIKOBBIMH, JyOOBO-OYKOBBIMU
Jecamu.

Kmumar  ymepenHo-tereiii.  CpemHErooBo€  KOJIMYECTBO  ocaakoB  570-650  wmwm,
cpenHerofoBast Temmeparypa Bo3ayxa 6,0-7,5°C. KoadduiumeHT OTHOCUTENBHON BIAXHOCTU
Bo3ayxa 1,2-1,5, unaexc 3acynumBoctu 0,6-0,8; >10° CyMMa aKTHBHBIX TEMIIEPATYp 1282-3500°,
cyMMapHas cosnHedHas paguanus 120-135 kkan/cm?, mponokuTenbHocTh otrenenu >100 — 120-
210 nHel, npoAOIKUTENBHOCTh IOYBOTPYHTOB >5% — 210-240 siHeit. MOIIHOCTD JTECHOMN TOACTHIKA
3-5 cM, cmoit pacmpocTpaHeHus kopHeBou cuctembl 40-50 cm. L[BeT TymMycoBOro CJIOSI ITOYBBI
KOpUUYHEBBIN, MOIIHOCTH 20-30cMm, komruecTBo rymyca 8,0-12,0% u oneHuBaeTcs Kak HOpMaJIbHO U
BBICOKOTYMYCHpOBaHHbIE [16].

[To rpaHynmOMeTpUYECKOMY COCTaBY STH IOYBBI TSXKEJIO CYIIMHHCTBIE M JIETKO TIIMHHUCTHIE,
comepkar 45-64% rmmmaucToit dpakmmm <0,01 MM, 18-29% wmmcreix wactury <0,001 mm. B
MOTJIOUIAIONIEM KOMIUIEKCE CyMMa MOINIOMIEHHBIX OCHOBaHMU cocTaBnseT 25-47 mmons/100 T
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MOYBBI U SIBJISIOTCS YAOBJIETBOPUTENILHO U BHICOKOOOECTIEueHHBIM. Peakius cpenpl cnabokucias 10
HeuTpanasHOM, pH komebnercs B mpeaenax ot 5,6 mo 7,1. [lmotHOCTH MouBHI 1,18—1,25 r/cm?.

I'opHO-11€CHBIE KOPUUHEBBIE [TOYBBI pacIIpoCTpaHEHBI B Topax Ha BbicoTe 800-1500 M Han y M
U CWJIBHO pacuwieHeHbl. [TouBooOpa3yromire mopo/Ibl MPEeACTaBICHBI U3BECTHIKAMU U MTECYaHUKAMH,
KapOOHAaTHBIMH, TJIMHUCTBIMU  CIAHI[AMH, OJIOBUAJbHBIMU, AIIOBHAIBHO-ACIIOBHAIBHBIMU
MPOAYKTaMU  HpOo3UU. PacTUTEeNbHBI MOKPOB  MpeACTaBieH  KCepoDUIBHBIMH  JTyOOBO-
(DUCTAIIKOBBIMH JIECAMH C XOPOIIO PAa3BUTHIM TPABSHBIM IMOKPOBOM. 3HAYUTENBHYIO ILIONIAb
3aHUMAET CEJIbCKOE X03SIMCTBO (3€pHOBBIE, BUHOTPAJHUKH, CaJIbl).

Knumar cpenn3eMHOMOPCKOTO THIA, YMEPEHHO-KapKUN C CyXOil 3UMOW U KApKUM JIETOM.
CpenneronoBoe kosmdecTBO ocaakoB 450-600 MM, cpegHerojoBas Temieparypa Bo3ayxa 8,4-
10,8°C. Koaddunment orHocutensHoi BraxHoctu Bo3ayxa 0,4-0,5, unaekc 3acynumBocta 1,1-
1,7; >10° Cymma akruBHEIX Temmeparyp 3400-4000°, cymmapras connednas pammarms 125-130
KKaJl/cM?, IPOIOIKUTEIBHOCTD yoqryx >10° — 125-130 JTHEH, TIPOAOKUTEIILHOCTD tiousa >59 _ 210-
240 nHeil. MoHOCTh JIECHOM MOJACTUIIKU 2-3 CM, CJIOM pacnpoCTpaHEHHs] KOpHEBOM cucteMbl S0-
60 cm. LlBeT rymycoBOro ciiosi MOuYBbl TEMHO-KOPHUYHEBBIA, MOIIHOCTH 35-42 CM, KOJIHUYECTBO
rymyca 4,5-7,5% u OICHUBAIOTCS KaK HOPMAaJIbHO T'yMyCHpOBaHHBIE. [lo rpaHyIoMeTprUYecKOMY
COCTaBY 3TH IOYBBI TSKEIO CYITTUHUCTBIC U JIETKO TIIMHUCTHIC, cofepkamue 57-68% IMHHUCTBIX
dpakumii <0,01 mm, 27-40% neuteBarbix yactuir <0,001 mm.

CyMMa moronieHHbIX ocHOBaHUH 25-47 MMoib/100 T MOYBEI — cpeqHe M BHICOKOW OICHKH.
Peakmmst cpensl oT c1aboKMCIION 10 HEUTpaIbHOMU, Kostebnercs B penenax pH 6,5-7,2. IlnoTHOCTH
IMOYBEI cocTaBisgeT 1,25-1,32 /e,

OxynbTypeHHBIE TOpHBIE YepHO3eMbl chopmupoBanbl Ha BbicoTe 600—1200 M Hax y M, Ha
OCTEITHEHHBIX TOPHBIX IUIATO W TPEATOPHBIX HAKIOHHBIX paBHHHAX. [104BOOOpa3yronIue Mmopojabl
CJIOKEHBI JICTFOBUAIBHBIMU IEOHUCTHIMH Ta)KEBBIMU JICCCOBUTHBIMA KapOOHATHBIMU TIIMHUCTBIMU
aJeBpUTAMU, MPOAYKTAMHU BBIBETPHBAHMS H3BECTHSIKOB M TECUAHUKOBO-TIIMHHCTHIX CIIAHIEB, a
Takke 0a3abTOBBIM AMIOBUEM. 3eMIIM MCHONB3YIOTCS MOJ KapTodeneM, 3epHOBBIMU KYIbTypaMu U
YaCTUYHO JUISI BRIPAIIMBaHUS TabaKa.

Knumar ymepeHHO-)apkuii ¢ cyxoil 3umoii. CpeaHeronoBoe komuuectBo ocankoB 430-600
MM, cpeqHerofoBas Temmneparypa Bozayxa 8,4—10,8°C. KoaduureHT oTHOCUTENbHON BIaXKHOCTH
Bo3ayxa 0,5-0,7, uanekc 3acynumsoct 1,6—1,8; >10° CyMMa aKTUBHBIX TEMIIEPATYp 3400-4000°,
CyMMapHas cojHeuHas paauanus 122-132 kxan/cm?, taesnyx >100 — 80-240 nueit, tiousa >50 _ 210-
240 nueit. MomHocTs MUHEpaan30BaHHOTO ciiost 40-50 cM, MOIIHOCTH MaxoTHOro cios 25-30 cMm.
[[BeT rymMycoBOro cjosi MO4BBl OypoBaTO-4epHBIi, MomHOCTh 50-80 cM, KonmuyecTBO rymyca 4,5-
7,0% u oueHuBAIOTCA Kak CpelHEe M HOpPMalbHO TyMycHpoBaHHbIE. [lo rpaHymoMeTpuueckoMy
COCTaBY ATH INOYBBHI JIETKO U CPeAHE IIMHUCTBIE U coaepxkar 73-79% mmuucteix ¢pakuuit <0,01
MM, 38-45% mmucTeix yactur <0,001 mM.

CyMMa TOTIOMIEHHBIX OCHOBaHMH 35-42 Mmonb/100 T MOYBBI CO CpeAHEeW UM BBICOKOH
olleHKOM. Peakius cpenpl oT cmaboKucIoi A0 o4eHb criabomenodnoit, ¢ pH 6,5-7,5. IlnoTHOCTH
nouBsl cocrasmser 1,15-1,20 r/em® [16].

OKyJbTypEeHHBIE TOPHO CEPO-KOPUYHEBBIE ITOUBBI pacipocTpaneHsl Ha Beicote 300—-600 M Haz
y M. [IlouBooOpa3yromue TOpOABI TPEACTABICHbl HM3BECTHIKOBBIMH KOHIJIOMEpaTaMu |
JICNOBHAIBHBIMU  OTJIOKEHUSIMU. VICTIONb3yeTcss B CEIbCKOM XO3SHCTBE (3€PHOBBIE KYIBTYPHI,
BUHOTPAHUKH, CAJIbI).

Knumar cyxoit cyOTponmuveckuil ¢ MATKoM 3MMOM M JkapkuM JeroM. CpenHeromoBoe
KommuecTBo ocankoB 350-440 wmM, cpemgHeromoBas Temmeparypa Bosmyxa 12,5-13,0°C.
Koaddunment orHocutenpHON yBnaxkHeHHOCTH Bo3nyxa 0,5-0,7, unnekc 3acymmuBoctu 2,0-3,0;
CyMMa aKTHBHBIX TEMIIEPATYP >10%°C 3344-4472°C, cymmapHas paguanus 122,5-128,5 kkan/cm?,
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HEPUOL taoxmyx >10°-210-240 THEH, thoupa >5°_240-270 nHEel. MOIHOCTh MUHEPATU30BaHHOTO CII0S
40-50 cm. IIBeT TymMycOBOIrO CJ0sI TIOYBBI CEPO-KOPUYHEBBIHA, MOIIHOCTh 28—36 CM, KOJUYECTBO
rymyca 2,8-3,6% wu OlLEHHWBAIOTCA KaK YIOBICTBOPUTEIHLHO M CpeaHe TymycupoBaHHbIe. [lo
IPaHYJIOMETPUUECKOMY COCTABY MOYBBI TSHKEJIO CYIJIMHUCTBIE U JIETKO TIMHHUCTBIE U coaepkar S0—
75% ruaucteix ¢pakuuit <0,01 MM u 25-35% nsuieBarsix yactun <0,001 mwm.

Conepxanue TMOIVIOMIEHHBIX OCHOBaHWM cocTaBiaseT 25-35 wmMounb/100 T 1OYBBI
YIOBJIETBOPUTEIIBHON U CpeHEN OLEHKU. Peakius cpeapl HEUTpanbHasd 10 cpeaHe menoyHou, pH
7,2-8,2. IlnorHocts mouBsl 1,22-1,24 r/cm®. Opomaemple  CepO-KOPHUYHEBBIE  MOYBBI
pacnpocTpaHeHbl Ha IpearopHoi paHuHe Ha BbicoTe 200-300 M Ham y M. [louBooOpasyromiue
MOPOJIbI MPEACTABICHBI KAPOOHATHBIMU U TaXKEBBIMU JIECCOBHUIHBIMU TIIMHAMU, KapOOHATHBIMH WIIN
3aCOJICHHBIMHM AJUTIOBUANIbHO-/CIIIOBUATIBHBIMU OTJIOKEHUAMH. Vcmonb3yeTcsi 1moa TeXHUUYECKHe,
3€pHOBBIE U OBOIIHBIE KYJIBTYPHI.

Kimmar monymycThIHHBIA, CyxoW cyOTponuyeckuii. CpeaHeroaoBoe KOJIMYECTBO OCAIKOB
300-400 MM, cpemneromoBas Temmeparypa Bo3ayxa 12,5-14,6°C. KospduimeHT OoTHOCHUTEIHHOM
BnaxHocT <0,5, wHaekc 3acyuuuBoctd 3,0-4,0; mepuom AakTUBHBIX TEMIIEpaTyp >10%C
coctasisieT 3900-4600°C, cymmapnas paguanus 130-133 KKa/cM’, MepUOJl OTTAauBaAHUS >10°-300-
330 pmHeM, trOYBHI >5%_350-360 nHe. MomHocTh MuHepanu3oBaHHOro ciosi 40-45 cm. LBer
TYMYCOBOTO CJIOsl TIOYBBI CEPO-KOPUYHEBBIN, MOITHOCTh 40-45 cM, komuuecTtBo rymyca 1,7-2,4% u
OIICHUBAIOTCSI ~ KaK  MaJIOTYMyCHbIE M YIOBJIECTBOPUTEIBHO  TymycupoBaHHble.  [lo
IPaHyJIOMETPHYECKOMY COCTaBY IOYBHI JIETKOTIMHUCTBIC U copepxar 63-75% TIHHUCTBIX QpaKiuii
<0,01 MM u 30-35% mnbuieBarbix vactuir <0,001 mm. CoaepkaHue MOMIOIIEHHBIX OCHOBaHUMN
coctapnseT 30-45 mmons/100 r© mouBBl cpeqHEN M BBICOKOW OLIGHKH. Peakiusi cpeabl yMEpeHHO
menouHasi, pH 8,2-8,9. ITnotHocts mouskr 1,25-1,30 r/cm?.

Cepo-Oypbie TO4YBBI C(HOpPMUPOBaH B Tpearopbsx, Ha BbicoTe 200-300 M Ham y M.
[TouBoOOpa3yrone MOPOABI  MPEACTABICHBI  TUIICOBO-CONEHBIMU  IVIMHAMH, MPOAYKTaMU
BBIBETPUBAHUSA  M3BECTHAKOB.  PacTUTENBbHOCTH  MpeAcTaBieHa  MOJBIHHO-3()eMEPOBBIM
coobmecTBoM. MCmonb3yroTCs Kak 3WMHHE TAacTOMWINA, BhIaca CKOTA, OBOIIHBICE M OaxdeBble
KYJIBTYPbI, UH)KUPHBIE U BUHOTPAHBIC CaJIbI.

Knumar ymepeHHO->)KapKuil MOMyMyCTBIHHBIN cyOTponnueckuii. CpeqHerooBoe KOJIM4eCTBO
ocagkoB 200-300 MM, cpenHerojoBas Temmeparypa Bo3ayxa 13,5-14,0°C. Kosddunuent
OTHOCUTENbHOM BrnaxHocTu <0,3, MHAEKC 3acynuMBocTd 3,2-5,8; CyMMa aKTHBHBIX TEMIIEparyp
>10° 4000-4500°, cymmaphas paguamus 120-135 kkan/cm?, orrenens >10° — 250-285 nueit, nousa
>5° — 270-315 jmeit. KopneBast cucrema passuta cinoem 20-25 cm. llBer rymycoBoro cnos
CEpOBaTO-KOPUYHEBHIH, MOITHOCTH 25-30 cM, konudecTBo rymyca 0,5-1,5% u orieHeHbl Kak BechbMa
MaJIOTyYMYyCHBIE U MajorymycHbIe. [10 TpaHylIoMeTpHUYECKOMY COCTaBY MOYBHI TSDKEIIO CYTIIMHUCTHIC
U JIETKO IIMHUCTBIE U coaepxar 56-68% mmHucthix (pakumit <0,01 MM u 23-38% mnblneBaTbix
gactull <0,001 mm. ConepxaHue MOMIOMEHHBIX ocHOBaHUHM 15-21 MMomnb/100 T MOYBBI HU3KOTO U
yAOBIETBOPUTENbHOM onileHku. Peakius cpeast pH 7,8-9,0, menouynas. [lnotHocts moussr 1,26-1,35
r/cm?.

ATTIOBHANIBHBIE JTYTOBO-JIECHBIE NTOYBBI pacnpocTpaHeHsl Ha BeicoTe 200-300 M Haxg y M, B
moiiMax pPEeK M KoHycax BbIHOca. [louBooOpasyrome TMOpPOAbI CIOXKEHBI KapOOHATHBIMH
CYITIMHUCTO-TJIMHUCTBIMU AJUTIOBHAIEHBIMHU U TIECYAHBIMH PEUYHBIMU-KAMEHUCTHIMU AJLTIOBUAITBHO-
MPOJTIOBUATIFHBIMU OTJIOKEHHUsIMH. [TyOMHA 3aneraHusi TPyHTOBBIX Boj coctaBimseT 1,5-3,0 m.
PacturenbHbII TOKPOB MPEACTABICH TOMOJIEM, TyOOM, UBOU, BA30M U JTUAHOBBIMH KyCTapHUKAMHU.

Kmumar cyxo#t cyorponmueckuii. CpeqHeromoBoe KOIM4ecTBo ocaakoB cocraniser 350—400
MM, CpeAHeronoBas Temreparypa Bo3ayxa — 12,5-13,2°C. KoapunueHnt oTHOCHUTENbHON
BIaXHOCTH Bo3ayxa <0,5, unaaekc 3acynumBoctd — 2,0-6,0; cymma akTUBHBIX Temmepatyp >10°C
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cocrasiser 3600-4000°C, cymmapnas paguanus — 120-130 kkan/cm?, taosnyx >10%-230-310 HEH,
thousa >5°_240-270 nHed. MOIIHOCTh JiecCHOM moicTuiaku 2-3 oM, crnabas. KopHeBas cucrema
pazButa cioeM 30-100 cm. LlBeT rymycoBoro ciiosi cepo-kopuuyHeBbid, momHOCTh 20-30 cwM,
KomudyectBo rymyca 3,5-55% — cpemHe u  HOpMalbHO rymycupoBaHHbIe. [lo
IPaHyJIOMETPUYECKOMY COCTaBY 3T MOYBBI TSKENO CYINIMHUCTBIC U JIETKO TIIMHUCTBIE U COJepKar
55-70% wnnucroit ppakunu <0,01 mm u 21-30% neiearoit gppakiuu <0,001 MM.

ConeprkaHue MormonieHHbIX ocHoBaHUH 18-33 Mmo1b/100 T TOYBBI M OLIEHEHBI KaK HU3KOE U
cpenuee. Peakuus cpenst pH 6,0-8,0, menounas. [Inornocts nouss 1,20-1,28 r/em®. TuHHECTOCTD
MmouBeHHOro mpoduist Habmomaercs Ha riyomne 70-150 cm. Copepxkanue mnonBrmwkHoro F,O3
coctasiseT 300-450 mr/100 r moussr; Eh cocraBmser 300-410 mMB. Opomraembie amoBHaIbHBIC
JIyroBbI€ MTOYBBI pacnpocTpaHeH Ha BeicoTe 200-300 M Haj y M, B OKMMax peK U KOHycax BbIHOCA.
[TouBoOOpa3yroIKMe MOPOJIbI CIOKEHBI KApOOHATHBIMU MIMHUCTO-TIIMHUCTBIMU AJTIOBUATBHBIMU U
MECYaHO-PEUYHO-KAMEHUCTBIMU  AJUTIOBHAJILHO-TIPOJIIOBUANIBHBIMU ~ OTJIOXKEeHUsIMH.  [1yOuHa
3ayieranus TpyHTOBBIX Boj 1,5-3,0 m. Mcmomnw3yercst njisi BBIpAIlMBaHHS OBOIIECH, 0axdeBBIX H
KOPMOBBIX KYJIBTYp, @ TAaK)K€ MHOTOJICTHHUX TIJIOZOBBIX Ca/IOB.

Kimumar cyxoii cyOtponuyeckuii. CpenHerogoBoe KkoimuecTBo ocaakoB 350—400 wmw,
cpenHerojoBast Temmeparypa Boszayxa 12,5-13,2°C. KoshduuneHT OTHOCHUTENbHON BIAXHOCTU
<0,5, ungexc 3acynumBoctu 2,0-6,0; >10° Cymma aktuBHbIX TeMmeparyp 3350-4800, cymmapHas
pamuanus 122-128 kkay/cM?, IeproOa OTTAUBAHUS >10° — 230-310 JTHEH, tIOYBBI >5% _ 240-270
nHel. MomHocTh MuHepanu3oBaHHoro cios 40-45 cm, MouiHOCTh noceBHOro ciost 25-30 cm. LBer
TYMYCOBOTO CJI0s TEMHO-CEPO-KOPUYHEBBIN, MOITHOCTh 40-45 cMm, konuyecTBO rymyca 2,6-3,5% u
OLICHEHBI KaK yIOBJIETBOPUTEIHHO U CpeIHE TyMycHupoBaHHbIe. [10 rpaHynoMeTpUYecKoMy COCTaBy
3TH TIOYBBI JIETKO TIHHHCTBIE U comepkar 60-62% rmuaucTteix ¢pakmmii <0,01 mm u 27-29%
wmctbix gactun <0,001 mm. Cymma mormoméHHbIX ocHOBaHUU 27-30 MMoib/100 T MOYBHI |
OLICHEHBI Kak ynomieTrBopurenbHoe. Peakuus cpeast pH 8,5-9,0, menouynas. InoTHOCT MOYBBI
1,09-1,15 r/es’. TIMHUCTOCTD MOYBEHHOTO npoduns Habmomaercs Ha niyoune 50-150 cwm.
Conepsxanune noasmxaoro F,03 cocrasisier 320—-410 mr/100 r moussr; Eh — 350-530 mB.

ToBy3ckuii pailoH Kak OOBEKT UCCIIEIOBAHUS UHTEPECEH U TEM, YTO B €r0 a]MUHUCTPATUBHBIX
rpaHUIlaX OTCYTCTBYIOT TOJIBKO TOPHO-ITYTOBBIE€ OCTEHMHEHHBIE U JIYTOBO-OOJOTHBIE IOYBBHI, UTO
MO3BOJISIET HAaM CYOIuTh O TIOJHOW KapTUHE TMOYBEHHOro mokpoBa ['azax-Toysckoro
SKOHOMHUYECKOro paiioHa. Ha OCHOBe MNpOBENECHHBIX HCCIECIOBAHMI Ha COCTABIECHHOW KapTe
MJIACTUKH pelibeda, OCIONKHEHHOTO TOPHBIMH CKJIOHAMH W JIOJMHAMH B TE€OMOP(}OIOTHYECKOM
OTHOIIIEHUH, BBIICTSIOTCS CIEAyIOUINe »IeMeHThl penbeda: 1. 3areHeHHble CKJIOHBI CEBEpO-
3anagHol dKCro3uiuu. 2. CoJHEeYHbIe CKIIOHBI FOTO-BOCTOYHON SKCMO3UIuu. 3. JlommHOOOpa3HbIe
MUKPOTIOHUKCHHUS.

[TouBeHHast KapTa OTpa)kKaeT 3aKOHOMEPHOCTH PACIPEACIICHUS] DJIEMEHTAPHBIX IMOYBEHHBIX
apeajJoB Ha 3aMETHBIX KOMIIOHEHTaxX TMepednucieHHbx ¢opM penbeda. BusyanbHo yaanock
OTIPEIETTUTh TEHETHUYECKHEe OCOOCHHOCTH PACHPOCTPAHEHHBIX HA JIAHHOW TEPPUTOPHH THUIIOB
TEMHBIX TOPHBIX cepo-kopuuHeBbix (Kastanozems) mous. Ha ocHOBaHWHU TPOBEIEHHBIX MOJIEBBIX,
MTOYBEHHBIX U KaMEpPHO-JIa00paTOPHBIX MCCIEIOBAHUI OIMPECICHBl Pa3IuYHbIC THUIIBI U BUIOBOE
pa3HOOOpa3ue TEMHBIX TOPHBIX CEPO-KOPUYHEBBIX IMOYB. M3 MOpQoIornueckoro ommcaHus
MOYBEHHBIX Pa3pe30B, 3aJI0’KEHHBIX HA UCCIEAYEMOM TEPPUTOPHUH, BUTHO, YTO HA TEHEBBIX CEBEPO-
3aMaJHbIX U COJHEYHBIX FOTO-BOCTOYHBIX CKJIOHAX YYacCTKOB C OJIMHAKOBOM BBICOTOM M YKIIOHOM
MOIIHOCTh TymycoBoi Ttommu (AUv), TiyOMHa © CTeNMeHb 3aTBEPACBAHUS BBIIMIEIOUYECHHBIX
KapOOHATOB U (OPMHUPOBAHUS WILIIOBUAIbHO-KapOoHaTHOM Tonuu (Bca), cTpykTypHO-arperarHslii
U TPaHYIOMETPUYECKUN COCTaB T€HETHYECKUX CIIOEB, BIAKHOCTh, OCOOCHHO CTETNEHb CMBITOCTH
MMOYBEHHOTO MPOMUIIS U T.71. MOPPOTeHETUYECKHE TPU3HAKHU CYIIIECTBEHHO PA3INYarOTCsl.
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Kapra mnactuku penbeda o0bekTa uccnenopanus Arpar Toysckoro paiiona M 1: 20 000

JIEVEHJIA

MoOtnps, WINCTan, Cpeane Cyrmimeru,
VILIOTHENHAR, BRICHOMCHIaN o1 kipbonaron,
TEMHO TOPHO-KOPHUHEBAS OB

MO, ITERITAN, JICIRO TIHHHC TN, crabo
BRUIEAONEHHAR OT KAPOOHITON, OKYALTYPEHaN
TEMHO TOPHO CEPO-KOPITHENAN 108

Cpemie MO, WARCTIN, JCrKD FIHeTa,
YILIOTHEHHAN, ¢ HOBEPXHOCTH OKApOOIaYeI Has
TEMHO TOPHO CCPO-KOPH M EAN 1104 i

Cpeane MOUHan, HLICKIT, J1CrKo FHncTas,
€ OBEPXHOC TH OKAPOOHAMCHITAN, TEMHO FOPHO
COPO-KOPHYMEnAs (104N

Mougas, iwmcras, cpeae rnmmeras, canbo
BIEAON CHIAN OT KapGOHATON, YILIOTHEHILAN,
WHICAOMCHIAN, HAKONICHHAR TEMNO TOPHO
CEPO-KOPHIHCRAN 10MIA

MoOtmas, Wincras, Jerko munneTan, canbo
BRULHCAONC AN OT unpﬁoumon. canbo yiorne
BLICOMOHHAN 1 HAKOIUICHHAN, TEAMIO TOpHO
CEPO-ROPHMICEAN TTOMNG

[TouBennas xapra penseda o0bekTa ucciaenoanust Argar ToBysckoro paitona M 1: 20 000

I'enernueckuit  mpoduiab TEMHBIX

TOPHBIX

cepo-kopuuHeBblx (Kastanozems) mous,
c(OpPMHPOBAHHBIX Ha TEHEBBIX CKIIOHAX, XapaKTEPU3yeTCsl MATKOH TpPaBSHUCTOH, MOIIHOW
rymycoBoit Ttommer (AU=45-50 cM), pa3MbIBOM KapOOHATOB, 3EPHHCTOH MEIKOKOMKOBATOM

TNIMHUCTO-UJIUCTBIM  TPAHYJIIOMETPUUCCKUM COCTABOM,

YEeTKOM OHOJIOTHYECKON

nepepaboTKON, ONTUMATHHOU BIAXKHOCTHIO B BECEHHE-OCEHHHUH MEPUOJ, OTHOCUTEIHHO MOIIHON
WUTIOBHATbHO-KapOoHaTHOoU Toimeit (Bca=50-80 cM), ympodHeHHEM, KOMKOBATOH CTPYKTYpOW,
MSITKUMH MEJTKO3E€PHUCTHIMH, MECTaMH MHIICIUIIPHBIMH C1a0bIMU KapOOHATHBIMH COSTMHEHHUSIMUA U
np. MopdoreneTnyeckumu mnpusHakamu. [louBooOpasyromue mopoasl (Cca) mpeacTaBieHbI
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KapOOHATHBIMU CYIIMHKaMH. PacTUTENnbHBINA MOKPOB MPEACTABIEH MOIIHBIM, XOPOILIO Pa3BUTHIM
T'YCTBIM TPaBSIHBIM ITOKPOBOM U Pa3pe’KEHHBIM KYCTapHUKOM.

B BepxHem cioe TEMHO-TOpHBIX cepo-kopuyHeBbix (Kastanozems) mous (AU=20-25 cm),
pacrpocTpaHEHHBIX Ha 3aTCHEHHBIX CKJIOHAX, KOJMYECTBO r'yMyca JOBOJILHO BbicOkoe (4,4-5,4%),
npuuéM XOpOIIO 3aMeTHO ero nepemenieHue Ha riyouny 0,8-1,0 m (1,2-1,7%). 3amacel rymyca
Kxosieosrored ot 248-282 1/ra B cinoe 0-50 cm no 403-412 1/ra B cinoe 0-100 cm. KonmmuaecTso o0mero
aszora Taxke 3HauutTenbHoe (0,34-0,38%), 3amackl ero cocrapistor B cinoe 0-20 cm 6,8-7,6 T/ra, B
noiaymerpoBoM cioe — 13,8-14,9 1/ra. Bepxuuii ropu3ont nmouseHHoro npopuiast (AU=45-50 cm)
XapakTepu3yeTcs MOJIHOM CMBIBKOM KapOoHaToB, ¢ akkymyisinuen (CaC0O3=11,6-20,8%) B cpennHux
n rmoyookux crmosx (0,7-1,5 w). IlouBa Takke OTIMYACTCS BBICOKOM 00€CIIEYEHHOCTHIO
MOMIOMIEHHBIMA OCHOBaHUSIMUA. EMKOCTh NOINOIIEHHS B AKKyMYJISTHUBHO-IIEPETHOMHOM TOJIILE
cocrasiseT 50,9-53,2 mmou, B cpeaaux U Tiryookux crnosx — 30,0-42,8 mmon Ha 100 r.oYBEL.

Temubie ropusie cepo-kopuuHeBble (Kastanozems) mouBbl UMEIOT OTHOCHTEIBHO TSDKEINbBIN
IpaHYJIOMETPHYECKUN cocTaB. B BepxHux cnosax (AU=22-25 cM) KoimMuecTBO (PU3HYESCKON TIIUHBI
(<0,01 mm) cocrasnser 53,8-58,4%, wmcteix gactur (<0,001 mm) — 26,0-29,6%, a B cpegHux
CJIOSIX WX KOJHMYECTBO 3HauuTenbHO YyBenuuuBaerca (<0,01 mm=61,6-64,4%; <0,01 mm=30,4-
33,2%). IInoTHOCTH MOUYBHI B MSTKOIYMYCHOM cjoe KoneOnercs B mpegenax 1,12-1,15 F/CM3, aB
YIIPOYHEHHBIX  WUTIOBUATBHO-KapOOHATHBIX  closix- B mpemenax  1,32-1,38 r/em®.  Dto
CBUJICTEIBCTBYET O TOM, YTO 3THU MOYBBI TIOJIBEPIKEHBI MPOIECCY OIMYCTHIHUBAHUS BCJE] 32 JIECOM U
CE30HHOMY BBIIIEIAYMBAHUIO WIMCTO-KOJIJIOUIHBIX YaCTHII.

B TemHBIX TOpHBIX cepo-kKopudHeBble (Kastanozems) mo4sax, pacnpoCTpaHEHHBIX Ha
COJTHEUHBIX CKJIOHAaX, HaONlIoAaeTcs 3HaUUTENbHOE YMEHbIIeHne rymycoBoro cios (AU=35-38 cm),
CTPYKTypa HAapyIIaeTcsi M CTAaHOBUTCS TMbUIEBATO-3€PHUCTOM, T'PAHYIOMETPUUECKUNA COCTaB
OTHOCHTEIIBHO OCBETIISIETCS, YeTKO (opMHpyeTcss KapOOHATHBIN HMIUTIOBHAJBHBIN CpPETHUHA CIOH
(Bca), 3ameTHBI KpymHBIE MSATKHE KapOOHAaTHBIE Oelble MATHA, PACIIOJIOKEHHBIE OTHOCHUTEIBHO
O6mu3k0 K moBepxHocTH mouBbl (35-80 cMm) u np. XapakTepHbl MOpQOJIOrHYecKue Mpu3Haku. B
BepxHUX cnosix (AU=30-35 cm) HabnronaeTcss OTHOCUTENbHOE yMEHbIlIeHUue rymyca (2,5-3,9%) u
ocnabnenue ero nepemenieHus B HwkHue ciaou (0,4-0,7%) (Tabnuma).

OTtnunuaeTcs Takke yMeHblIeHueM 3anacoB rymyca (97-103 1/ra B 0-20 cm; 187-211 1/ra B 0-
50 cm). [lng 3THX MOYB XapaKTepHO CHMXKEHHME copepkaHus obmero aszora (0,19-0,27%) u
OTHOCUTENIbHOE yMeHbIlleHne ero 3amacoB (0-20 cm = 5,2-5,8 1/ra, 0-50 cm = 9,3-10,2 T/ra).
[Mpodwuis ropHBIX cepo- KopuuHeBble (Kastanozems) mous, choOpMHUPOBAHHBIX Ha COJHEYHBIX
CKJIOHaX, OTIuW4aercs mo creneHH okapoonaunBanuu (CaCOs; = 4,5-5,7%), HauumHas c
MOBEPXHOCTU. MakcumManbHoe KoiauyecTBo kapOonatoB (CaCOz; = 17,5-20,6%) omnpezneneHo B
CpeIHUX CIIO0sIX. B BEpXHHX CJIOSX YCTAHOBJICHO HEKOTOPOE CHUKCHHE eMKOCTH montomieHus (38-46
MMOJI) ¥, HA00OpOT, OTHOCHUTENIbHOE yBennueHue 3HaueHus pH BogHoro pactBopa (7,9-8,5). B
BepxHeM cioe mnouBeHHoro npoduist (AUv=18-20 cM) ycTaHOBIEHO CyIIECTBEHHOE OOJerdyeHue
rpanynomeTpuyeckoro cocraBa (<0,01 mm=52,4-54,2%; <0,001 mm=21,4-25,0%) u, HaoOOpOT,
yTspKeneHue B cpennux cnosax (<0,01 mm=58,9-64,3%; <0,001 mm=29,7-32,8%). B 3aBucumoctu ot
KOJINYECTBA TYMycCa M TPAHYJIOMETPUUYECKOTO COCTaBa MJIOTHOCTH CIIOKEHUSI B BEPXHEM CJIO€ TTOYBBI
konebnercst B mpenenax 1,18-1,20 F/CM3, a B HWXKHHUX ClosiXx — B mpeaenax 1,27-1,36 /oM.
OT4eTIMBO 3aMETHO, YTO TMOYBBI COJTHEUHBIX CKJIOHOB clIa00 MoaBEpKeHbI dpo3u (Tabnuia).

MopdoreHeTrueckue cBoiicTBa TEMHO-cepo- KopruHeBbie (Kastanozems), copMupoBaHHBIX
B JIOJJMHAX MUKPOIIOHWKECHHUH, CYIIECTBEHHO OTIUYAIOTCS OT TAKOBBIX HA TEHEBBIX U COJIHEYHBIX
CKJIOHaX. B mepuos BECEHHMX M OCEHHHX CE30HHBIX OCAJKOB B IMPOIECCE MOYBOOOpA30OBaHUS B
MUKPOTIOHUKEHUSX CKJIA/IbIBAIOTCS ONTUMANbHbBIE, & UHOT/IA U M30BITOYHBIE YCIOBUS YBIAXXHEHUS
3a c4€T NeNIOBUAJILHOTO CTOKA CO CKIOHOB penbeda. B pesynbrare B BepxXHEH 4acTH MOYBEHHOTO
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npoduis dhopMupyercs TEMHO-cepasi (UepHOBaTasi) akKyMyJsTUBHas neperHoiHas toima (AU =
40-50 cM). MomrHOCT, MEJI03€MHUCTOTO MOYBEHHOTO ciios Ha riyomne 1,3-1,5 M omHOOOpasHa,

FCHETUYECKAsl CIIOUCTOCTh CJ1ado BBIpAXKCHA.

BJIMAHUME PA3JIMYHBIX YKJIOHOB PEJIBE®A HA JUAT'HOCTUYECKUE
ITOKA3ATEJIM TEMHBIX I'OPHBIX CEPO-KOPUYHEBBIX (KASTANOZEMS) II0YB

Tabnuna

v § ) < § 1] paHyﬂOMempt;ueCKuﬁ <
% § § o\° & :\5 g % § cocmas, % §m
= S59 : 5 S PHOESS gom  <om B
S ) = 2 < =5 ' ' 3
SN 53 ~ ~ O M § S MM MM S
=5 3
3aTeHHBINBIN ceBepO-3ana HbIi CKIOH
AU'v 0-22 5,43 0,38 Her 7,1 53,2 29,56 58,44 1,15
AU"z 22-45 4,29 0,31 - 7,2 49,0 32,24 63,80 1,33
A/Bca 45-58 1,34 0,10 2,1 7,5 38,1 33,20 64,42 1,38
51 Bca 58-82 1,15 He omp. 16,7 7,8 36,2 23,00 52,06 1,36
B/Cca 82-115 0,86 - 20,8 7,9 32,5 22,62 53,18 1,38
Cca 115-150 0,63 - 18,7 8,0 31,9 21,72 51,46 -
AU'a 0-25 4,38 0,34 Her 7,0 50,9 26,08 53,82 1,12
AU"a 25-48 3,26 0,25 - 7,1 46,6 28,36 55,84 1,27
A/Bca 48-68 2,74 0,18 57 7,4 42,8 30,40 61,60 1,35
58 Bca 68-86 1,66 He omp. 11,6 7,8 30,9 16,72 46,64 136
B/Cca 86-112 1,08 - 18,7 7,9 32,4 15,64 42,26 1,35
Cca 112-145 0,75 - 19,1 8,0 31,9 15,56 39,64 -
CoJTHEeUHBIH I0r0-BOCTOYHBIA CKJIOH
AU'vca 0-18 3,80 0,27 4,6 74 42,8 24,96 54,16 1,20
AU"zca 18-35 2,45 0,19 15,2 7,6 41,4 30,08 61,60 1,35
Bca 35-52 0,98 0,08 20,6 7,8 38,1 32,84 64,32 141
>4 B/Cca 52-75 0,69 He omp. 18,0 7,9 35,2 21,72 49,44 1,36
Clca 75-106 0,56 - 16,7 8,0 34,4 23,18 5076 1,38
Cllca 106-130 0,72 - 15,8 8,1 30,7 25,16 53,92 -
AU'vca 0-20 3,93 0,29 54 7,3 46,7 21,40 52,40 1,18
AU"zca 20-38 2,60 0,20 17,1 7,6 45,6 25,36 54,76 1,30
Bca 38-55 1,19 0,09 21,0 17,7 42,8 29,72 58,92 1,34
56 B/Cca 55-82 0,77 He omp. 17,5 7,8 36,9 18,40 50,44 1,37
Clca 82-110 0,52 - 15,8 7,9 32,4 9,3 48,38 1,35
CI1 110-135 0,63 - 15,0 8,0 31,9 20,56 45,44 -
MuxkpormnoHmkeHue B popme oBpara
AU'v 0-23 4,69 0,33 Her 6,9 51,4 33,88 63,00 1,22
AU"z 23-42 3,43 0,26 e 7,0 50,8 32,08 61,08 1,32
A/Bca 42-60 1,45 0,13 3,0 7,5 39,0 38,48 69,56 1,43
S7 Bca 60-85 1,24 He omp. 19,5 79 34,8 24,36 63,96 1,41
B/Cca 85-118 1,06 - 21,8 8,0 31,4 25,62 60,04 1,38
Cca 118-145 0,58 - 18,3 8,1 27,6 23,84 52,92 -
AU'v 0-24 4,22 0,30 Her 7,0 49,0 32,04 58,68 1,20
50 AU"z 24-45 3,05 0,28 - 7,1 47,1 31,20 58,32 1,30
A/Bca 45-70 2,41 0,11 9,7 7,6 41,0 28,08 57,84 1,36
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Bca 70-93 1,60 He omp. 22,9 7,9 36,2 21,00 52,60 1,39
B/Cca 93-125 1,03 - 19,5 79 32,7 20,06 48,18 1,36
Cca 125-150 0,52 - 17,2 8,1 32,4 19,60 45,40 -

AHanu3 TOYBEHHBIX OOpa3lOB IOKA3bIBAET, YTO TEMHBIE TOPHBIE CEPO-KOPUUHEBHIC
(Kastanozems), mouBsl, c(hOPMHUPOBAHHBIC B MHKPOTIOHM)KECHHUSX, XapaKTEPU3YIOTCsI 00Jiee MOITHOM
aKKyMYJIITUBHOM TOJIIe neperHoiHoro ocrarka (AUv=45-50cM), 4YeM TMOUYBBI COJHEYHBIX,
MOJIOTUX CKJIOHOB, H Oorarsl rymycom (4,1-4,7%) u azorom (0,29-0,33%). Ilockonbky
dbopMupoBaHUE TyMYyCOBOTO CJIOA B IIOYBEHHOM Ipoduiie CKIAIbIBaeTCI U3 IUIOIOPOIHBIX
MMOYBEHHBIX YACTHII, CMBITBIX C PA3JIMYHBIX MOJOTUX CKJIOHOB pelibeda, KOIUYeCTBO rymyca Ha
ryoune 100 cm onpeneneno paBubM 1,0-1,2%.

[Tokazarenu erie pa3 MOATBEPKIAIOT, UTO 3amac rymyca yBenuduBaercs 10 240-254 T/ra Ha
rryoune 0-50 cMm u no 377-394 1/ra Ha miyoune 0-100 cM. 3amacel a3oTa B 3TUX IOYBaX TaKxke
noctarouHo BeicokH (0-20 cm = 6,0-6,6 T/ra, 0-50 cm 12,6-13,9 1/ra). Kak m Ha 3aTeHEHHBIX,
COJTHEUHBIX CKJIOHAX MECTHOCTH, BEPXHHUU CIIOM 3TUX MOYB OTMBIT OT KapOOHATOB Ha TTyomHy 40-
45 cm. Makcumanbroe konmnuectBo CaCO3 omnpeenieHo B cpeHux u r1ydokux ciosx (Bca-B/Cca =
18,3-21,8%). [Ipoduib mouBsl BBICOKO 0O€CIeYeH MOmIoeHHbIMI ocHOBaHusAMHU (AU = 46,5-49,1
MMon-100 r. mouBsl). CpenHue u TIyOOKHE CJIOU Takke 007alaloT JOCTaTOYHOW EMKOCTHIO
nomomenus (Bca-B/Cca = 34,5-40,6 mmoin/100 r. mouBsl). Cpena mo4Bbl HEUTpaabHAsS B BEPXHUX
cnosix (pH = 6,9-7,0) u cnabomenouynas B cpenquux u nryookux ciosix (pH = 7,5-8,1). 3o csazaHo
C HAJIMYMEM FyMyca B 3TUX CIIOSIX M T€M, YTO IPaHYIOMETPHUYECKUI COCTAB JJOBOJIBHO TSHKEIIBIN.

Hakomnenue IMHUCTBIX U OCOOCHHO MIUCTO-KOJUTOMIHBIX YaCTHI] B MHUKPOIOHIKEHUSX 32
CUET CC30HHBIX [ICTIOBHAIBHBIX ITOTOKOB CO CKJIIOHOB peibeda MPUBOAUT K YTSDKEICHHIO
rpanyinomeTrpudeckoro cocrtara (<0,01mMM=58,7-69,6%; <0,001mm=31,2-38,5%) ¥ NOBBIIEHUIO
morsoctH (1,36-1,43 r/em®) Ha ryoune 0-50 cM mouBeHHOTO NMpoduIs.

Buvisoo

BrIsiBIICHO, 9TO 11 TEMHBIX TOPHBIX cepo-kopuuHeBbie (Kastanozems) mo4B 3aTeHEHHBIX
CEBEPO-3aMa/IHBIX CKIOHOB C ONTUMAIbHBIM YBIQKHEHHEM M XOPOIIO Pa3BUTBIM TPaBSHBIM
MMOKPOBOM XapakTepHO (OPMUPOBAHUE CPABHUTEIHHO MOIIHOW aKKyMYISITUBHO-MUJIOBATON TOIIIH
(AUv=45-50 cm), BbicOKas CcTeneHb TymycupoBaHHOcTH (4,3-5,4%), asorcomepxanus (0,34-
0,38%), emxoctu mormomieHust (50-53 Mmoa-100 1. mouBsl), crnadommenounas cpeaa (pH+7,0-8,1),
DIMHKUCTBIN  rpanyiaoMerpuueckuii  (<0,01mm=53,8-64,4%; <0,01Mm=26,1-33,2%) wu apyrue
JUAarHOCTUYECKHE Moka3zarenu. OnpeneneHa BhIIEI0YeHHOCTh TyMycoBoil o (AU+45-50 cm)
OT KapOOHAaTOB, HAKOIUICHHE MAaKCHUMaJIbHOTO €ro KOJIMYECTBA B CPEIHUX M TIYOOKHX CIIOSIX
(CaC03=11,6-20,8%). IlnotHOCTh choxenusi B BepxHem cioe (0-25 cm) cocrasmser 0,12-0,15
F/CM3, a Ha rmyoune 50-80 cm — 1,35-1,38 r/eM.
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Annomayus. B pesynprare HaydHO-HCCIIEOBATEIbCKUX pabOT, MPOBEACHHBIX B OacceliHe
pexu Anunmkadail B 2022 1, B toHHO# (hayHe pex Apadcauait u Jlekerardait Obu10 oOHapyxeHo 13
BUJIOB MaKpOOEHTOCHBIX OPTraHU3MOB, BEChbMa YYBCTBHTEIBHBIX K OPraHUYECKOMY 3arps3HEHHIO
BOJbl. YCTaHOBJIEHO, 4YTO B JaHHOM peyHOH cucTeMe BHJbl OEHTOCHBIX OPraHU3MOB,
YyBCTBUTEJIbHBIE K OPraHMYECKOMY 3arpsA3HEHHIO cpeabl — onurocanpoOsl (S = 0,50-1,50) u -
me3ocanpobsr (S = 1,56-2,50), — pasnuyaninch MO YacTOT€ BCTPEYAEMOCTH, YHCICHHOCTH W
o6uomacce ocobeir Ha 20-50% B mpoOax, OTOOpaHHBIX M3 Pa3HBIX OMOTONOB pek Apadcayail u
Jlexeraryail. B Makpo3oOeHToce pexkn AnuHmkadail HuXke cena Apadca JMUYUHKH 3THX BUJOB HE
BCTpeyaluch. B crarbe MpUBOIATCS KpaTKue CBEACHHUS O OMOMOPQOIOTHYECKUX OCOOCHHOCTSX,
Ouosnoruu M robanbHOM pachpocTpaneHun BuaoB Epeorus assimilis Eaton, 1885, Perlodes dispar
(Rambur, 1842) u Rhyacophyla nubila Zetterstedt, 1840. ITo BugoBOMY cOCTaBy CampOoOHOHTOB
BOJIa 000UX PYKaBOB PEeKH AJMH]Ka4dasi MOXKET ObITh MPU3HAHA DKOJIOTUYECKU YUCTON, TOTHOCTHIO
TIPUTOTHOMN TSI TTUThS U IPYTHX TEJICH.

Abstract. In 2022, as a result of faunistic studies carried out in the Alindjecay basin, 13
species of macrobenthos very sensitive to organic water pollution of macrobenthic organisms were
found in the upper mointain r. Arafsachay and r. Lekatagchay macrobenthos. It was found that in
samples taken from different biotopes of r. Arafsachay and r. Lekatagchay oligosaprobic (S = 0.50-
1.50) and PB-mesosaprobic (S = 1.56-2.50) species of bottom organisms differ in frequency of
occurrence by 20-50%, in number and biomass. The article contains brief information on the
biomorphological features, biology, and distribution of Epeorus assimilis, Perlodes dispar and
Rhyacophyla nubila. According to the species of saprobic macrobenthos organisms, the waters of
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both tributaries of the river. Alindzhechay can be considered ecologically clean, fully suitable for
drinking and other purposes.

Kniouesvie cnosa: OpraHuyeckoe 3arps3HEHHE, MaKpOOEHTOCHbIC opraHu3mbl, Perlodes
dispar, carpoOuoHT.

Keywords: Organic pollution, macrobenthic organisms, Perlodes dispar, saprobiont.

bruonHaukanus, wid canpoOHbIM aHalinW3, — 3TO OLEHKAa M3MEHEHHH HKOJIOrH4ecKoro
COCTOSIHMSI M Ka4eCTBa IPECHBIX BOJ METOJAaMHU, OCHOBAaHHBIMU Ha MCIIOJIb30BAHUM BHJIOB BOIHBIX
OpraHu3MoB. MOHUTOPUHT TPECHBIX BOJ — ATO LIEJICHANpaBIeHHas cucTemMa coopa uHpopMamu ¢
MCIOJIb30BAaHHUEM METOAOB Ouonornyeckoro ananau3a. OCHOBHAas 1Leb MOHHTOPUHIA — OIICHKA
JKOJIOTUYECKOTO  COCTOSHUS IIPECHOBOJHOTO BOJOEMA, a TaKKe PpEKH, IOIBEPKEHHOU
aHTPOIIOT€HHOMY, 300I€HHOMY M aOMOTMYECKOMY BO3ICHCTBHIO, IYTEM MHOTOKpPATHBIX
HaAOIIOICHNI ¥ aHAJIM30B, a TAaKXKe 3a0J1aroBpeMeHHOe HH()OPMHUPOBAHUE O TIOCIEICTBHSIX.

JUisa onpeneneHus YpOBHS OPraHMYECKOIrO 3arps3HEHMsI BOIbI PEK, 03€p U BOAOXPAHMIIMII]
IPENOYTUTENHHO UCIOJIb30BaTh OMOMHANKATOPHBIE OpraHu3Mbl MakpoOeHnrToca. I1o cpaBHeHHIO €
JAPYTUMH THIPOOMOHTaMU OHU 00Jiee BBIHOCIMBBI M JOATOXKHUBYIIM. [loCKONIBKY OOJBIIMHCTBO U3
HUX MMEIOT JOCTaTOYHO KPYIIHBIE pa3Mephl Tela, UX MOXKHO JIETKO cOOpaTh U XOPOULIO pa3iMuuTh
naxxe 0e3 CHenHaIbHBIX YBEIWYHUTENBHBIX MPHOOpPOB. OCHOBHBIMH KPHUTEPHUSMHU OICHKH PEaKIHH
cooOmiecTBa MakpoOEHTOCAa Ha OpraHUYEecKOe 3arpsi3HEHUE Cpenbl  SIBISAIOTCS  4acToTa
BCTPEYaEMOCTH, YUCICHHOCTb, OMoMacca, ko3(h(GULIUEHT canipoOHOCTH M MHIUKATOpHAsl Harpyska
BUJIOB-OMOMHIUKATOpoB. ClieyeT MOMHHUTH, YTO B BOJHBIX JKOCHUCTEMax MO Mepe YBEITUYCHUS
CTETIEH! OPTaHUYECKOTO 3arpsi3HEHHsSI CPEeIbl MOCTENIEHHOE NCUYE3HOBEHHUE BHIOB MaKpOOEHTOCA M3
OMOIIEHO30B — abCOIIOTHO HabIIOIaeMoe Oruoaoruueckoe seienue [1, 3, 5, 6].

Kak BugHO, OMONIOTMYECKHE METONIbl aHalIM3a MPOBOIAATCS TUAPOOHMOIOraMU, HMEIOT
JKOJIOTUYECKOE Ha3HAYeHUE M CyXKaT pPELIEHUI0 3aJad 3allUThl BOAHBIX OSKOCHCTEM OT
OpraHMYecKoro 3arps3HeHus [2, 4].

Pexa Amunxavaid, GopMmupyromasics Ha Tepputopun JxynbduHCKOro paiioHa, sBiseTcs
OJHUM W3 JIEBBIX IPUTOKOB pEKH Apa3 M 4YETBEPTOM IO BOAHOCTU pekoil HaxubiBaHCKOMN
ABroHOMHOU PecmyOnmukm.

Lens paboTel 3akiioyanach B BBIIBIEHMM BHJIOB MaKpPOOEHTOCHBIX OpIraHHU3MOB,
YYBCTBUTEJIBHBIX K OPraHUYECKOMY 3arps3HEHHMIO BOJHOW CpeAbl, M HUX DKOJIOTMYECKHX
nokaszaresiel B Makpo3oobeHToca pek XaszHemapeuail u Jlekeraraif, QopMmupyromuxcs B
BEPXHETOPHBIX TMosicax pailoHa. OOpa3upl OeHTOGayHBl COOpaHbl U3 PA3IUYHBIX OHOTONOB
OCHOBHBIX ITPUTOKOB peK AnnHIxka4dail — Xa3Henapeyail u Jlekeraraituaii [3].

XazHenapedyail — MpaBblil IPUTOK AJMHAXKAuyas, BIIAJacT B HEro B 48 kM oT ycThs. JlnuHa
pexu cocrasiser 10 kM, miomaas Bogocobopa — 30 kv bepér nauano B /lubexnunare. [Iuranue
peku popMUpYeTCs POAHUKAMU Ha BOCTOYHBIX U I0KHBIX CKJIOHAX OJHOMMEHHOTO YILENbs, a TaKXKe
CHETOBBIMU U JI0XKJI€BBIMH BOJIaMHU.

Peka Jlekeraruaii — neBblif TpUTOK AJMHIDKa4ast, oOpasyeTcs: ciausiHueM pek KomisHbicy U
Jlemupnucy, Oepylux Hadajlo Ha IOr0-BOCTOYHBIX CKJIOHAaX 3aHre3ypckoro xpebra. [[nuHa peku
coctaBisieT 15 kM. IIutanue e€ cocraBisieT rPyHTOBBIE M CHEroBble BOnbl. biaromapst ckopoctu
TE€UEHUS BOJbl KHUCJIOPOAHBIA pEXHUM Cpelabl B 00OOMX MPHUTOKAaX peKu AJUHIKauall Bcerna
OJaronpusATHBIA U IPOXJIAJHBIHN 3a cYET OBICTPBIX MPOLECCOB HUCIIAPEHUS.
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B pesynasrare mnpoBeneHHBIX (AYHUCTUYECKUX MCCICIOBAaHUNA B peKax AJMHIKa4daH,
XazHagapavaii u Jlekerardaii oOHapykeHO 85 BHJIOB MaKpOOCHTOCHBIX JIOHHBIX OPTraHHU3MOB,
cooTBeTcTBeHHO 43, 47 u 55.

ITo pacyeram, B LIeJIOM B TOPHOW PEYHOM CHCTEME IO BUOBOMY Pa3HOOOPA3HIO JOMUHUPYIOT
orpsiael Ephemeroptera (9 sumos), Odonata (8 sumos), Coleoptera (12 Bumos) u Trichoptera (15
Bua0B) U cemeiictBo Chironomidae (15 BumoB). Pacmpenenenne BHAOB MakpoOCHTOCA AOHHOMN
dayHbl pek OacceiiHa ANMHKAYai IO CHCTEMaTHYECKUM TPYIIIaM MPECTaBICHO Ha TUCTOIPaMMe
Huxke. JlOMUHHpOBaHUE BBIICTICHHBIX TPYII HA PUCYHKE OTpakaeT PeOPMIbHBIN SKOIOTUICCKUI
XapakTep JTOHHOM (hayHbl peku AJMHKadail u AByX ee mpuTokoB (PucyHox 1).

B npurtokax pexu AnuHmKadaldk oOHapy:keHO 13 BHAOB MakpOOSHTOCHBIX OPTaHHU3MOB,
BBICOKOUYBCTBHUTEIIBHBIX K OPTaHUYECKOMY 3arpsi3HEHHIO BOIHOM cpenbl (omurocanpoOsr; S = 0,50—
1,50 u B-me3ocampo0bsr; S = 1,56-2,50). YacToTa BCTpe4aeMOCTH STHX BHUIOB B IMP00Oax, COOPaHHBIX
U3 pa3HbIX OMOTOMOB MPUTOKOB pekH, paznuyanack Ha 20-50%. Crienyer OTMETUTD, YTO B TOHHOM
bayHe pekr AnuHmKavail HIKe cena Apadca 3Tu BUAbI-CAanpOOMOHTHI He BCTpeyanuch (Tabnuia).

Tabnnna
OJINTOCAITPOBHEBIE 1 ME3OCAIIPOGHEBIE BI/IOI/IHI[I/IKATOPHBI]% BUJIbI, I/ICHOJIBEIOBAHHI)}X
JIJI OHEHKHU DKOJIOTMYECKOI'O COCTOSIHMA BOJ] B PEUHOU CUCTEME AJIMHIDKAUAU

Haszeanus éudos Canpobnocmeo (S) Xaszuaoapavaiu  Jlexemaeuaii
Ecduonurus flavimanus Klap. Oligo- f-mezosapr. + +
Epeorus assimilis Eaton Oliqosaprob + -
Capnia bifrons Newman Oligosaprob - +
Nemoura cinerea (Retzius) - mezosaprob + -
Nemoura flexuosa Aubert - mezosaprob + -
Perlodes dispar (Rambur) Oligo- f-mezosapr. + +
Isoperla difformis Klapalek Oligo- p-mezosapr. + +
Limnephilus xanthodes McL. Oligosaprob. - +
Rhyacophyla nubila Zetterstedt Oligosaprob - +
Anabolia nervosa Curtis Oliqosaprob + +
Anabolia sorar McLachlan Oliqosaprob + +
Goera pilosa (Fabricius) Oligosaprob + +
Anabolia sorar McLachlan Oliqosaprob + +
Brachycentrus subnubilis Curtis - mezosaprob + -

B MOCJICAHUEC T'OAbI I OUCHKH YPOBHSA OPraHUYCCKOTO 3arps3HCHUSA — CTCIICHU CaHpO6HOCTI/I
PECYHBIX BOJA — HNPCANOYTCHUEC OTAACTCA 6I/IOI/IHI[I/IKaT0pHI>IM TaKCOHAM, OTHOCAIIUMCA K OTpAdaM
Ephemeroptera, Plecoptera u Trichoptera.

JInauHkn MOJACHOK M BCCHAHOK, APCBHUX KW BECbMa NPHUMHTHUBHBIX HACCKOMBLIX, ABJISAIOTCA
TUIINUYHBIMHA JOHHBIMU OpTraHU3MaMM pa3jInYHbIX TUIIOB BOI[OéMOB. PacnpeneneHI/Ie JIMYUHOK B
PECUYHBIX BOI[OéMaX 3aBUCUT OT CKOPOCTHU TCUCHUA BOIbI, CC30HHBIX U3MEHEHU eé TEMIICPATYPBhI,
TUMNa cyocTpara u Ipyrux (pakTopoB Cpesbl.

Bunosoit cocraB nmumHok Ephemeroptera u Plecoptera mo3Bossier oxapakTepu3oBarh
HU3YYCHHYIO BOJHYHKO OKOCUCTEMY U CTCIICHb e€ 3ar PA3SHCHUA. Bonpmass 4acTp JIUYUHOK —
OJIUTOCANPOOBI U MPEANOYUTAIOT OOUTATh B YHCTHIX BOJAX, a HEOOJNbIIAs YacTh — B BOjax, c1abo
3anH3HéHHI)IX OpraHN4Y€CKUMH BCIICCTBAMMU. Borateii BI/I)IOBOﬁ COCTaB JIMYMHOK IIOACHOK U
BCCHAHOK B TCKYYHX BO}IOéMaX SABJISACTCS ITOKA3aTCJIEM YUCTOTHI BO}IHOf/i CpEabl.
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JIMYMHKY W KYKOJIKH OTpsga Trichoptera oOuTaroT B pasIUYHBIX OHOTONAX M B 3apOCIISIX
BOJHBIX pPACTEHW Ha JHE POIHUKOB, PEK, 03P W BOJOXPAHWJIHII, MPEUMYIICCTBEHHO B
MEJIKOBOJIHBIX TMPHOPEKHBIX 30HAaX. [IOCKONBKY pPYyYEHHHKH MPEIINOYUTAIOT YHCThIe, Oorarbie
KHCIIOPOJIOM yYacCTKH BOJOEMOB, HEKOTOPHIC BBl PYUYCHHUKOB IMIUPOKO HUCIOIB3YIOTCS ISt
OTIpeJIeNICHHUs] CTETIEHN CcanpoOHOCTH BOAHOW cpeabl. Ha ocHOBaHMM BHJOBOTO OOrarcrtBa pojioB
PYUYEHHUKOB B IPoOax 3000€HTOCA, a TAK)KE POJAOBOTO COCTAaBA BBILICTIEPEUHCICHHBIX TPYIIIL, JIETKO
CyIAT 00 KOJIOTHYECKON YUCTOTE BOJAHOM cpenbl [7].

JlocTaTtouHO BBICOKAs YMCICHHOCTh 0cobei okcu(MIbHBIX BUIOB oTpsimoB Ephemeroptera
Plecoptera u Trichoptera B 060oux mpuTOKax CBHACTEILCTBYET 00 SKOJOIMUYECKON YMCTOTE BOMABI B
ITHX peKaX, IMOJIHOCTBIO TPUTOMHOW JJIsl MUThs W JAPYrux uened. Hwuke KpaTko NpuBEIEHBI
ouomopdosiornyeckre XapakTepUCTUKA TPEX BHIOB CAaNpOOMOHTOB C BBICOKOH YacTOTOH
BcTpedaemoctu (Pucynok 1).

Epeorus assimilis Eaton, 1885. Ilmockas ¢gopma Tena CeMUAHEBHOW JIMUMHKA BECHSHKU
SIBIISIETCSL TPU3HAKOM TOTO, YTO OHA MPUCIOCOOICHA K KU3HU B OBICTPBIX U MPOXJIAAHBIX BOJIAX, O]
KaMHsAMU. [71a3a pacnosiokeHsl Ha BEPXHEW TOBEPXHOCTH PE3KO IUIOCKOM IOJIOBHOM Karcynsl. Teno
HeceT mo OOKaM BEpXHHUE jKaOCpHBIC IJIACTHMHKH, HYKHHEC B BHJE ITYYKOBBIX HUTEH. CpenHwuid
penynupoBaH, 2 XBOCTOBBIX CTEOJII XOpOIIO pa3BUTHL. HWKHSS MOBEpXHOCTh Tena poBHas. OHa
BCTpEYAeTCs B TMPOXJAJHBIX TOPHBIX pekax B EBporme u KaBka3ckoM »JKOpermoHe W B
AzepOaiimkane. Humba BcTpedaeTcss B BoAax BEPXHHX TOPHBIX pek B JIKyab(pUHCKOM H
Opny6anckom paitonax Haxubianckoit AP (PucyHok 2).

o

Pucynoxk 1. PacmpemeneHue  BHIOB IO Pucynok 2. Jluaunku Epeorus assimilis
CHCTEMaTHYEeCKMM  TPYIIlaM B  Makpo300OeHToce
Oaccelina pexu AJNMHDKavai

Perlodes dispar (Rambur, 1842). JIluunHKka OIHOMONOTO BECHSIHKH KPYIHAs, C JUIMHON Teia
21 mm. TonoBHas kamncyiia HEMHOTO MEHbIIIE IJIAaBHO YrojbHOW nepenHecnuHku. HapyxHble nepps
HIDKHEH TyObl OKpyIVIbleé M HE BBIIENAIOTCA. Telo MMeeT y30p4arblii KOPUYHEBBIM IMOKPOB.
JlnumHka, Bexymas XHUIIHBIA 00pa3 »*H3HH, XOPOIIO MPHUCIOCOOIeHAa K KU3HU Ha JHE ObICTpO
TEKYIIHUX BOJ C TOYKU 3peHUs OMOMOP(OIOruM (MJIOCKOE TEN0, HIMPOKO PACKPBIThIE KOHEUHOCTH,
CHJIbHBIE KOHEYHOCTH C PEIKUMU BOJIOCKAMH, CUJIbHBIE KOTTHCTBIE Jarlbl). DTOT peopUIbHBIN
OpraHM3M, IIMPOKO pacmpocTpaHeH B KaBka3ckoMm 3kopermoHe. BerpeuaeTcss B CpeJHETOPHBIX U
BBICOKOTOPHBIX TeKyunx Bopoémax JDxynabduackoro u Opaydanckoro paiioHoB HaxubsiBanckoit AP
(Pucynok 3.).
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Rhyacophyla nubila Zetterstedt, 1840. Temo nuumbku Buaa PydeliHMK CTPEMHHUHHBIN
HUJUHIPUYECKOe, TyCeHUYHOU GopMbl. JImunHaka kpymHas, juHoM 19 M. TooBa 3arHyra BHU3
OTHOCUTENIbHO OcHu Tenla. Ha mepeqHeM 1ure XopoIlio 3aMeTeH 3aTBEpJICBIIMKA YEPHBIM MIMTOK. 3
napbl KOHEYHOCTEH BBIMOIHSIOT (QYHKIIMIO XOABOBI. MsrKkasi Koxa MEXAy CeTMEHTaMu TIyOoKas u
4eTKo oTrpaHuueHa. JKaOpbl, pacrnonoKeHHble M0 OOKOBBIM KpasM Teljla, HaYMHAsl OT MOIMBIIIEK
BTOPOM Mapbl KOHEUYHOCTEH, Pa3BETBICHBI B MyYKU. AHAJIbHBIE KPIOUbsl KOPOTKHUE, KECTKUE U 2-
qyieHHbIe. JIMYMHKU CBOOOMHO JKMBYT CpelW KaMHEH B TOPHBIX PEKaX, SBISIOTCS PEOPUIHHBIM
OpraHu3MOM, IIMPOKO pacrpocTpaHeHHbIM B KaBkasckoM skopernone. OHU BCTpEUarOTCs B BOAax

BEPXHUX TOPHBIX py4beB B Jkynbdunckom u Opaydanckom paiionax HaxusiBanckoii AP (Pucynox
4).

Pucynok 3. Humda Perlodes dispar Pucynok 4. Jluunnka Rhyacophyla nubila

YcraHoBieHo, uyTo B OacceliHe p. AJMHIKadal BHUJBl OEHTOCHBIX OPIaHU3MOB,
YyBCTBUTEIIbHBIC K OPIraHUYECKOMY 3arpsi3HEHUIO BOIHOU cpenibl — onurocanpoosi (S = 0,50-1,50)
u B-me3ocampober (S = 1,56-2,50) pasnuvanuce 1o yactoTe Bcrpedaemoctu 20-50% w
OTHOCHUTEJIBHO BBICOKMMHU KOJIMYECTBEHHBIMH MOKa3aTelIsIMU B NMPO0ax, COOpaHHBIX U3 pa3HBIX
ouoronoB pexk XasHemapedail m Jlekerarwaii. B makpo3ooOeHTOCE p. ANMHmIKAa4all HUXKE cena
Apadca TMYMHKH 3TUX BUAOB HE BCTpedannch. Haindne B 000MX MPHUTOKAX JOCTATOYHO BHICOKOM
YHUCIIEHHOCTH oco0eil okcumibHbIX BUmoB Ephemeroptera, Plecoptera u Trichoptera u apyrux
CHCTEeMaTH4YeCKHUX TPYII CBHUICTEIBCTBYET 00 HKOJNOTHYECKOW YHCTOTE BOIABI B ITHX pEKax,
MOJTHOCTBIO TIPUTOTHOM JUISl MATHSI U APYruX menei. ClemxyeT OTMETUTh, YTO IMOCKOJIBKY B3POCIIBIE
oco0u Bcex TPEX TPYHI SBISIOTCS NPEUMYIICCTBEHHO PAaHHEBECEHHHMMH W BECEHHE-JICTHUMHU
OpraHM3Mami, TO B TEIUIBIA MEpPUOJ ToJa B OO0EHX TOPHBIX pEKaX CHUXKACTCS BHUJIOBOE
pa3HoOoOpa3ue, YNCICHHOCTh 1 OMoMacca X JINYUHOK.

Chnucok numepamypbi

1. Agamaliyev F. Q., Oliyev A. R., Siileymanova I. ©., Mommodova A. Q. Hidrobiologiya.
Hidrobiontlarin {izvi maddolorlo qarsiliqh slagesi. Baki: AzZTU-nun, 2010. S. 149-175.

2. Bayramov A. B. Naxg¢ivan su anbarinda {izvi ¢irklonmanin hidrobioloji analizi // Ekologiya
Vo hoyat foaliyystinin miihafizosi. IV beynslxalq konfransin materiallari. Sumgqayit, 2002. S. 5-6.

3. Bayramov A. B., Maharromov M. M., ©liyev A. R. Cay sularinda iizvi ¢irklonmanin bioloji
analizinin sads tisullar1. Nax¢ivan: ©comi NPB, 2015, 88 s.

4. Aliyev A., Ahmadi R., Bayramov A., Seidgar M., Maharramov M. The assessment of
organic contamination of the Aras reservoir based on hydrobiological indicators // Int. J. of Aquatic
Science. 2013. V. 4. Nel. P. 62-73.

5. TamenoBa B. B., JImutpue B. B. IlpakTukym 1o BOIHOW 3KOJIOTMHM U MOHUTOPHUHTY
cocrosaHusg BoaHbIX 3kocucteM. CII6: CIIoI'Y, 2007. 364 c.

@ Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 116



broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 11. Ne9 2025
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/118

6. AbakymoB B. A. PykoBoacTBO MO TrHApOOHOIIOTHYECKOMY MOHHMTOPHHTY MPECHOBOIHBIX
skocucteM. CII6: ['mnpomereonsnar, 1992. 62 c.

7. Yepunonpyn M. B. Monmuduxamms meroma Ilantne-Bykka i OLIGHKH 3arpsi3HEHUS
BOJIOTOKOB I10 KQYECTBEHHBIM TOKa3aTelsiM Makpo3oobeHnToca // Bogasie pecypebl. 2002. T. 29. Ne3.
C. 337-342.

8. BunGOepr I. I., Uubucoa O. U., T'aeBckas H. C. Omnpenenurens TPECHOBOIHBIX
6ecrio3BonouHbIX EBpomnetickoit wactu CCCP: Ilnankron u Genroc. JI.: T'mapomereonsnar, 1977.
ollec.

References:

1. Agamaliev, F. G, Aliev, A. R., Suleimanova, I. A, & Mamedova, A. G (2010),
Gidrobiologiya. VVzaimodeistvie gidrobiontov s organicheskim veshchestvom. Baku, 149-175. (in
Azerbaijani).

2. Bairamov, A. B. (2002). Gidrobiologicheskii analiz organicheskogo zagryazneniya
Nakhchyvanskogo vodokhranilishcha. In Ekologiya i okhrana zhizni. Materialy IV mezhdunarodnoi
konferentsii. Sumgait, 5-6. (in Azerbaijani).

3. Bairamov, A. B., Magerramov, M. M., & Aliev, A. R. (2015). Prostye metody
biologicheskogo analiza organicheskikh zagryaznenii rechnykh vod. Nakhchyvan. (in Azerbaijani)

4. Aliyev, A., Ahmadi, R., Bayramov, A., Seidgar, M., & Maharramov, M. (2013). The
assessment of organic contamination of the Aras reservoir based on hydrobiological indicators. Int.
J. of Aquatic Science, 4(1), 62-73.

5. Gal'tsova, V. V., & Dmitriev, V. V. (2007), Praktikum po vodnoi ekologii i monitoringu
sostoyaniya vodnykh ekosistem. St. Petersburg. (in Russian)

6. Abakumov, V. A. (1992). Rukovodstvo po gidrobiologicheskomu monitoringu
presnovodnykh ekosistem. St. Petersburg. (in Russian)

7. Chernoprud, M. V. (2002). Modifikatsiya metoda Pantle-Bukka dlya otsenki zagryazneniya
vodotokov po kachestvennym pokazatelyam makrozoobentosa. Vodnye resursy, 29(3), 337-342. (in
Russian).

8. Vinberg, G. G, Chibisova, O. I., & Gaevskaya, N. S. (1977). Opredelitel' presnovodnykh
bespozvonochnykh Evropeiskoi chasti SSSR: Plankton i bentos. Leningrad. (in Russian).

Paboma nocmynuna IIpunama k nyonuxayuu
6 peoaxyuro 21.07.2025 2. 30.07.2025 ..

Ccolnka 0ns yumuposanusi:
baiipamoB A. b., MareppamoB M. M., baxmanuesa C. S., I'yceitnoBa . M. CanpoOHOCTb
BEepXHEropHbIX pek HaxubiBanckoit aBroHomMHOW PecnyOnuku // brojiereHb HayKd U MPaKTUKH.

2025. T. 11. Ne9. C. 112-117. https://doi.org/10.33619/2414-2948/118/11

Cite as (APA):

Bayramov, A., Maharramov, M., Bakchalieva, S., & Guseynova, I. (2025). Saprobility of the
Upper Mountain Rivers of the Nakhchivan Autonomous Republic. Bulletin of Science and Practice,
11(9), 112-117. (in Russian). https://doi.org/10.33619/2414-2948/118/11

m Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 117



broemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 11. Ne9 2025
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/118

V/IK 504.3.054(575.2) https://doi.org/10.33619/2414-2948/118/12
AGRIS TO1

IMPOBJIEMBI 3AT'PA3HEHUWSA BO31YXA B CTOJIMLE KbBIPT'BI3CTAHA

©Cuipeabaes C. b., SPIN-ko0: 2132-8377, kano. coyuon. Hayx,
Buwxexcxuii cocyoapcmeennuiii ynusepcumem um. K. Kapacaesa, . Buwxex, Kvipevizcman
©Ceiiumoaes b. T., SPIN-x00: 6439-8349, xano. neo. nayx,

Buwxexckuii cocyoapcmeennuiil ynusepcumem um. K. Kapacaesa, e. buwxex, Kvipevizcman
©Monookeesa K. @., SPIN-x00: 3403-7297, kano. coyuon. HayK,
Medicoynapoonuwiii ynusepcumem Kvipevizcmana, e. buwkex, Keipevizcman
©O0Omypanues H. A., SPIN-xo0: 8703-1282, 0-p coyuon. nayx, Llenmp coyuanvhvix ucciedosanuii
uncmumyma gunocopuu Hayuonanvnoii Axademuu Hayx Kvipevizckoti Pecnyonuxu,

2. buwxex, Kvipaviscman

AIR POLLUTION PROBLEMS IN THE CAPITAL OF KYRGYZSTAN

©Syrgabaev S., SPIN code: 2132-8377, Ph.D., Bishkek State University
named after K. Karasaev, Bishkek, Kyrgyzstan

©Seyitbaev B., SPIN code: 6439-8349, Ph.D., Bishkek State University
named after K. Karasaev, Bishkek, Kyrgyzstan

©Moldokeeva Zh., SPIN code: 3403-7297, Ph.D.,
International University of Kyrgyzstan, Bishkek, Kyrgyzstan
©Omuraliev N., SPIN code: 8703-1282, Dr. habil., Center for Social Research of the Institute of
Philosophy of the National Academy of Sciences of the Kyrgyz Republic, Bishkek, Kyrgyzstan

Aunnomayus. PaccMarpuBaroTcs mHpoOiemMbl 3arps3HEHHs BO3AyXa B Tropojae buiikek.
AHanu3upyeroTcsl JaHHBIE OIPOCa HACEJNEHUS II0 OLEHKE SKOJOTMYECKOI0 COCTOSHUSA ropoja u
IPEJIaraloTcsi Mephl O YAy4IIEHUIO cpelbl. B 3akimtouenun npeiaraercss 06ecrneduTh IpUOpUTET
OOIIECTBEHHOT'O TPAHCIOPTa HaJ BCEMHU APYTUMH, YIYUIIUTh U PaCIIUPUTh UHPPACTPYKTYPY IS
BEJIOCUIIEIUCTOB, YBEIUYUTh HHPPACTPYKTYpY MJii TEIIEXOJHOTO JABM)KEHHUS, NPEKPaTUTh
pacupeHre aBTOMOOMIIBHBIX JOPOT' (0COOEHHO B JKWJIBIX pallOHAX), TEPPUTOPHATIEHO 30HUPOBATh
ropoZl (C 4aCTUYHBIM M TIOJHBIM 3aIPETOM aBTOTPAHCIIOPTA), BBECTH PETYISPHBIM TEXOCMOTP
JIMYHOTO aBTOTpaHcnopra.llomMmrumo 3Toro npeanaraeTcst yBeIMYNATh IUIOIAIb 3€JIEHBIX HACAXKICHUN
B ropoje, o0ecrneunB Mepbl WX 3alluThl (YCTaHOBKAa arperaroB MO OYHMCTKE MPOM3BOACTBEHHBIX
BBIOPOCOB, MOIOOP BHJOB TMBUIEYCTOMYMBBIX M Ta30yCTOMUYMBBIX JIEPEBHEB M KYCTapHUKOB,
IpoBe/IeHNe HeOOXOAUMBIX IJIAHUPOBOYHBIX MEPONPUATHI B Ipe/iesaX CaHUTApHO-3aIIUTHBIX 30H).

Abstract. The paper examines the problems of air pollution in the city of Bishkek. It analyzes
the data of a population survey to assess the ecological state of the city and proposes measures to
improve the environment. In conclusion, it is proposed to ensure the priority of public transport
over all others, improve and expand the infrastructure for cyclists, increase the infrastructure for
pedestrian traffic, stop the expansion of roads (especially in residential areas), territorially zone the
city (with a partial and complete ban on motor vehicles), and introduce regular technical inspection
of personal vehicles. In addition, it is proposed to increase the area of green spaces in the city,
ensuring measures to protect them (installation of units for cleaning industrial emissions, selection
of types of dust-resistant and gas-resistant trees and shrubs, implementation of the necessary
planning measures within the sanitary protection zones).
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Kniouesvie cnosa: TOpOACKas cpena, SKOJOTHS TOpoJa, TOPOACKas arMocdepa, oxpaHa
TIPUPOJIBI.

Keywords: urban environment, urban ecology, urban atmosphere, environmental protection.

[Iporpamma paseutuss OOH B Keipreickoit Pecnyonmuke u  IIporpamma OOH 1o
OKpyKarolei cpene omyonukoBanu aokian «KadectBo Bo3mayxa B bumikeke: OnjeHKa UCTOUHUKOB
BEIODOCOB W JIOpPOJKHAs KapTa i COACHCTBHS YIPABICHHS Ka4eCTBOM BO3JyXa» HWMEBIIas
00JIBIION ycieX cpeau obmecTBeHHOCTH buikeka - cronuiel Keipreisckoit PecnyOnmkmu.

B noknage oTMe4eHO, 4TO IMPOBEIEHHOE MCCIEN0BAHUE SABIISLIOCH IIEPBBIM BCECTOPOHHUM
aHAJIM30M OCHOBHBIX HMCTOYHUKOB BBIOPOCOB M WX BIMSHUS Ha KOHIICHTPAIMH 3arps3HSIOIINX
BEIIECTB B MPHU3EMHOM clioe arMocdepHoro Bozayxa B bumikeke. Takum oOpa3oM, OHO BIEpBbIC
MPEIOCTaBIAeT HAy4yHO OOOCHOBaHHBIE JAaHHBIE O COCTOSHHUU arMoc(epHOro BO3AyXa s
pa3pabOTKU MOJUTHKHU JIUI[AMH, TPUHUMAIOIIUMHE perieHus» [1].

bonee Toro, B nokinane oTMmeyaercs, YyTO B bBUIKeKe IUIOXO€ Ka4eCcTBO BO3JAyXa B BUJE
IKCTPEMATBbHO BBICOKHX YPOBHEH 3arps3HEHUss aTMOC(HEPHOTO BO3AyXa NMPHUXOAUTCS Ha 3UMHUN
OTOMHTENHHBIA CE30H (MMPUMEPHO C OKTSIOPS MO MapT MECALbI) U CHIKEHUE YPOBHS 3arps3HEHUS
MEJKOUCIIEPCHBIMU TBepAbIMU yacTuiiamu (PM 2.5) sBrnsercs HauBbICIIUM MpuopuTeToM. [Ipm
9TOM, JEHCTBUS MO CHMXKEHHIO PM 2.5 10/KHBI MMETh NMEPBOCTENEHHOE 3HAYEHHUE, MOCKOJIbKY
HaumOoJIee ONMACHBIC YPOBHU 3arps3HCHUS BO3HHKAIOT B PE3yJIbTAaTe OTOIUICHUS YaCTHBIX JKHIIBIX
JIOMOM C HCHONb30BaHMEM YIS (C BBICOKUM cojepxaHuem cepbl). [Ipesunent Keipreizckoit
PecniyOnuku Ha cBOel CTpaHHUIIE B COLMUAIBHBIX CETSAX HEOJHOKPATHO OTMeuaj, 4To mpoliema
cMora craja OJHOW M3 CaMbIX aKTyaJbHBIX M €€ pelIeHHE TpeOyeT KOMIUIEKCHOIO IoaXoJa
(https://goo.su/NgEwo).

Takum ob6pazom, Kabuner MunuctpoB Kripreizckoit PecrmyOnuku uepe3 MuHUCTEPCTBO
sHepretuku Keipreizckoit Pecnyomuku, B smue TOL[ bumkek B corpyanuuectBe ¢ Mbapueit
r.bumkex npamm 3amanue coumonoraM bumkexkckoro locynapcTBEHHOro YHUBEPCUTETAa HMEHH
K.KapacaeBa mpoBecTH COIMOJIOTHYECKOE HCCIIEIOBAHUE IO OIEHKE OOIIECTBEHHOTO MHEHHS
HACEJICHUsS OTHOCUTENBHO HKOJOTHYECKHX MpobieM ropoaa buiikek (mepeBoa OTOMUTENBHBIX
CHCTEM C YIS Ha ras).

[ToaroroBka M peanusanysi BCEro LMKJIA COLUOJIOTHYECKOrO ompoca Obula OCYHIECTBIEHA B
nepuon ¢ 29 asrycra 2023 r mo 19 okta0ps 2023 1. B pamkax COIMOIOTHYECKOTO UCCIEIOBAHUS
obu10 TipoBeieHo 4000 MHTEPBHIO TOMOXO3SUCTB (WIHIIOM K JIMILYy») C 0XBaToM 4 pailoHOB roposa
bumikek, BKIIOYas JKWIble MacCHBBL. KOMMYECTBO OIPOIIEHHBIX PECIOHJAEHTOB IO pailloHaM
pacnpenenuiaoch MPaKTUYECKH PABHOMEPHO B COOTBETCTBUU C COINIACOBAHHOM C 3aKa3uMKOM
BBIOOPOYHON COBOKYITHOCTHIO. B 1eOM CTpyKTypa BBIOOPKH SIBJISIETCS PEMPE3ECHTATHBHOM, YTO
MO3BOJISIET JKCTPAIOJIMPOBaTh HAIIM BBIBOABI HA BCIO TE€HEPAIbHYH) COBOKYIMHOCTb, TO €CTb
Hacesnenue ropoaa bumikek. B Tom uucne: Jlenunckuii paiion — 1013 (25,3%), TlepBomaiickuit
paiion — 900 (22,5%), CeepmnoBckuii paiion — 946 (23,7%), Oxtsa06pbckuit paiion — 1092
(27,3%). Bcero no r. bumikek — 3951 (100 %)

CtpyKTypa BBIOOPKH T10 THITY XKHUJIbSI CIOKUIIACH CIEAYIOIIMM 00pa3oM: B MHOTOKBAPTHUPHBIX
ONaroyCTpOeHHBIX JOMaxX MPOKUBAIOT 22,7% pecrnoHAEHTOB, YTO cocTaBisieT 909 10MOX035UCTB.
12,1% win 484 1oMOX0341CTBa JKUBYT B MHOTOKBAPTUPHBIX JOMaxX KOPUAOPHOTO THMa. OcTaibHbIe
65,2% wnmm 2607 1oOMOXO3SMCTB MPOXXKUBAIOT B YaCTHBIX JoMax. HeoOxomuMo oOpaTuTh BHUMaHUE
Ha TO, YTO B CTPYKType BBIOOPKM OBLI CIEIUAIBHO CICIAaH AaKIEeHT Ha JIOMOXO3SCTBax,
MPOKUBAIOIIMX YACTHBIX JIOMaX (M B YaCTHBIX ceKTOpax). COOTBETCTBEHHO MX OTBETHI U MHEHUS
HMMEIOT BaXXKHOE 3HAUYEHUE NP aHAJIU3€ BOMPOCOB, CBA3AHHBIX C OTONUTEIBHBIMH CUCTEMAMH.
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AHanu3upysl KWIUIIHBIE YCIOBUS ONPOIICHHBIX CEMEH, BBISIBICHO, YTO B COBOKYIHOCTH
44,3% wmm 1772 1oMox03siCTBa MPOKUBAIOT B JIOMaX/KBapTUpax C KWIOH Tuiomaaprio ot 80 M2 1
6oiee. B To Bpems kak 55,7% wnnm 2228 cemell MPOKUBAIOT B KBAPTUPAX/A0MaX € TUIOMIAAbIO MEHEe
80 M°.

[To maHHBIM HAIMOHAJIBHOTO CTATHCTHYECKOro komutera Kuiproizckori PecryOnmku Ha 2023-
roji, oka3zarejab 00eCIIeYeHHOCTH HacelIeHUs )KUJIbEM B pacueTe Ha OJHOTO YeJOBeKa COCTaBIISET
12,7 m? (https://stat.gov.kg/ru/opendata/category/141/).

C 2010 r nabmrogaeTcs TEHACHIIUSA CHHUXKCHUS 00€CIICUEeHHOCTH HaceaeHus )uiibeM, B 2020 r
nmokasarenb 1mo Pecrybnuke cocrabwm 12,5 M’ Ha 1 yenoseka: 13,5 M*— B TOPOICKOM MECTHOCTU U
12,8 M* — B cenbckoii MectHOCTH [2].

Mexay Tem, o couuaibHbIM crangapram Opranuzanuu OO0wenuHeHHbIX Hamwmii (manee -
OOII) Ha omHOTO rpakJIaHWHA JIOJDKHO MPUXOAUThCs HEe MeHee 30 M kb, B TO ke BpeMsl Kak
OTMEUYAIOT YyYeHbIE, 3arpsi3HEHUE 3arpsi3HeHus arMocepHOro Bo3ayxa B ropone buiikek crano
CJIEZICTBHEM OTPOMHOTO JeMOrpaduyecKoro AaBlIEHUs] HA CTOJIMIY pecnyOnuku. MaccoBas sxumas
U KOMMEpYECKasl 3acTpoilka 1o mnepumerpy builikeka, HapymuBIIas HUPKYISIU0 T. bumikek
YXYIIIAeTCs B MEPBYIO OYEpE/lb MOBBIIIEHUE BO3AYIIHBIX MAacC M «PO3y BETPOBY», YTO MPUBOAUT K
HAKAIUTMBAHUIO BPEIHBIX BEIIECTB B OKpYyXkaromiei cpene [3].

Kak moxazanu gaHHble MO CHOCOO0AM OTOIUICHUS KWIIbs, IIEHTPAIbHOE OTOIJICHHE HMEIOT
29,2% wnu 1169 nomoxo3saiictB. UHauBuAYyanbHOE OTOIUIEHHE C MCIIOJNB30BAHHUEM YLV U JAPOB
npuMeHstoT 33,9% wnu 1357 ceMeil. 3TO CBUACTENBCTBYET O 3HAYUTEILHOM YHCIIE JOMOXO3SIMCTB,
KOTOpbIE caMH 00€CIeurBalOT OTOIJICHHE C UCTOIb30BAaHUEM TBEPAOTO TOIuBa. HANBHAYyaIbHOE
OTOIUIEHHE TOJIbKO razoM otMmetwnun 23,3% wmu 932 cempu. MHOuBHIyallbHOE OTOIUIEHUE C
WCIIOJIb30BAaHUEM TOJIBKO JICKTPHUSCKHUX Oarapeit ucroib3ytot 6,1% wim 244 cembpu. CMenaHHbBIN
METO/ OTOIJIEHUSI, BKJIFOYasl YIoJib, T'a3 U AJIEKTPUIECTBO NPUMEHSIOT 7,4% nnu 298 cemeil.

WnnuBuayansHOE: TOJBKO YroJb/IpoBa 33,9

IleHTpansHOE OTOIIIEHUE
NnauBuyansHoe - TOJIBKO a3
WnauBuyansHOE: COBMEIIEHHOE. .

WNHauBHyaIbHOE: TOJIBKO MIEKTPUUECKUE. .

Pucynok 1. Crtoco0 oToIIeHHs Ballero )Xmwibs (gaHasle B %, onuH orBeT, N=4000
b 9

B cTpykType BBIOOpPKHM HCCIEOBaHMS AKIEHT ObUI CMEIIEH Ha TUI KUJIbs JOMOXO3SIMCTB ¢
VIOJBHBIM WJIM COBMEUICHHBIM BHJIOM OTOIUIEHHS B 3UMHUH mniepuoa. OHM  HaXomsTcs
MPEUMYIIECTBEHHO B T.H. YaCTHBIX CEKTOpaX BHYTPHM TOpoJa ¥ TPUTPAHUYHBIX K TOPOAY
KUiMaccuBax. Takoil moxxom OOYyCIIOBIEH SKCHEPTHBIM OLEHKAaMH, COTJIAaCHO KOTOPBIM B
3arps3HEHUE BO3/lyXa B OTONMTEIbHBIN MEpHOA, B YACTHOCTH 00pa30BaHUE 3UMHETO CMOTa, BHOCAT
CYIIECTBEHHBIN BKJIA]] JIOMOXO3SICTBA C YTOJIbHOW CUCTEMOM OTOTIICHHS.

Kak moxa3zam ompoc, U3 JOMOXO3SHCTB, HE UMEIOIIUX JOCTYI K HEHTPATFHOMY OTOIUICHHIO,
3HauuTenbHas aons (32,7%) UCnonb3yeT yrojib B OTONUTENbHOM ce30He. COBMEIIEHHYIO CUCTEMY
OTOIJICHUSI PA3IMYHOW KOMOMHAIIMM MCIOJBb3YeT OTHOCHTENIBHO MAajlo JIOMOXO3SHCTB — B
coBokynHocTH oOkojo 10%. EcTh Takke kareropusi cemeil, KOTOpbIe TOJNb3YIOTCS TOJBKO
anekTpuaeckuMu Oatapesmu (5,7%). K nenTpanbHOMY OTOTUICHHIO MOAKIIOUEHBI 29% u3 001iero
MaccHBa OIPOIICHHBIX.
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CoBMEIIICHHOE: OCHOBHOM AJICKTPUYECTBO, Ta3. . 3,0
CoBMEIIIEHHOE: OCHOBHOM I'a3, 3JICKTPUIECTBO. . 2,9
CoBMeIIIeHHOE: OCHOBHOH YTOJIb, . . 4,2
Tosbko ra3 22,6
Tonbko yromns/nposa 32,7
Tosnbko 3eKTpUYECcKUe OaTapeu 57

LleHTpanbHOE OTOIICHUE 29,0

Pucynok 2. UeM oraruMBajiy CBOE JKWJIbE B MPOIJIOM OTOIMMTEIBHOM CE30HE (IaHHBIC B %, OIUH
otBeT, N=4000)

Kak Ob110 OTMEueHO BbIlIe, OOJBIIYIO JI0JIF0 OOCIETOBAHHBIX JOMOXO3SMCTB COCTAaBUIU
CEeMbHU, TIJI€ HCIOJNB3YeTCS MNPEUMYLIECTBEHHO YroyibHOE oTomieHue. ComacHO MOJy4eHHBIM
JTAHHBIM, TIOAABIISAIONIAST YaCTh OMPOIICHHBIX TOMOXO3SHCTB (0onee 72%), KOTOpbIe MCIOIh30BAIN
yroiib B KaueCTBE TOIUIMBA, MIOTPATUIIM Ha BECh MPOLUIBIA OTOMUTENbHBIN ce30H (2022 1) o 12000
coMm. Jlamee, kareropusi JOMOXO3SMCTB ¢ pacxogamu Ha TormBo oT 12 000 mo 24 000 (3To
npumMepHo 4 T yris) cocraBuina 14,5%. Cpeny ompoIeHHbIX ObLJIO HE3HAYUTEIBHOE KOJIUYECTBO
ceMel, pacxoasl KOTopbix mpeBbimanu 30000 coMm — B COBOKYITHOCTH HX JIOJS CIIOXHIIACh B
patione 4%.

Ha Bompoc 06 M3MeHEeHUH 3KOJIOTUYECKON CUTYyalluu B Topoje bullkek 3a mociieqHue rofpl.
Tak, 6onee 66% IOMOXO3SIICTB, Y4aCTBOBABIIMX B ONPOCE, CYUTAIOT, YTO 3a IOCJICIHES BpPEMs
TOPOJICKasi HKOJIOTHYECKAash CHUTyallusl «yXyaulmiachy». HelTpaibHOro MHEHHS NPUIEPKUBAIHCH
22,2% nwopmei, KOTOpble OTMEYaJM BAapUAaHT OTBETAa  «IIPAKTUYECKHM HE  MEHSETCS».
OnTUMHCTUYECKHE OLICHKH MPO3BYYaIH U3 YCT 8,5% OMpPOIIEHHBIX JOMOXO3SIMCTB.

B pamkax couMonOru4eckoro ompoca JIOMOXO3SMCTBaM ObUIO TPEUIOKEHO Ha3BaTh Te
ACTICKTBI JKOJIOTUYCCKON CHUTyalldd TOpoAa BHIIKeK, KOTOphle HMX OECIOKOAT B HAMOONbIICH
crenienu. Kak cBUIeTENbCTBYET MOJMyUYEHHBIEC JaHHBIE, B KaueCTBE Haubosee OCTPhIX MpodieM ObLIn
0o003HaueHbl — «3UMHUN cMmor» (64,1%) u «3arpssHeHue Bozayxa» B neioMm (60,8%). Jlanee B
«peiTHHre» MpolieM 3HaYMMbIe MTO3UIIUH 3aHSIN «POCT KOJIMYeCTBa ObITOBBIX O0TX0A0B» (38,5%) u
«pOCT uncia 3a007€BaHNM, BBI3BIBAEMBIX TNIOXUMH YKOJIOTUUECKUMHU YCIOBUSIMHU Topoaa» (35,6%).
PocT uucna aBromobuneil kak mpobiema 3aHsula y PecloHICHTOB 0oliee CKPOMHYIO MO3HIMI0 —
MATOE MECTO IO MOPSIIKY.

3uMHUHI cMOr 1%
3arpsi3HeHHE BO3AyXa 60,8%
Poct xonmmyecTBa Mycopa u OBITOBBIX OTXO0O0B
Poct uncna 3a6OHCBaHHﬁ, BbI3BIBA€CMbIX IIJIOXUMMU. .
Pocr uncna aBromoOuIIeit B ropoje
BripyOka nepeBbeB
VXyameHue Ka4yecTBa IpOAYKTOB IUTaHUs
Poc xonndecTBa HaceJIeHHS ropozaa
HN3MeHnenue kinmara
I'mobanpHOE MTOTETIIEHHE
3aTpyAHIIOCH OTBETUTH

TassHue 1e THUKOB

Pucynok 3. Uto Bac Gosnbliie Bcero 0€ClOKOUT B 9KOJIOTUYECKOW CUTyalMy T. Builikek (HECKOJIbKO
oreeros, N=4000)
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JlefcTBUTENBHO, KaK MOATBEPKIAIOT PE3YNbTaThl HAIIIETO ONPOCca, B MOCIEIHUE TO/IbI BOTIPOC
KauecTBa BO3/Ayxa B ropone bulikek ctan oyeHb akTyalnbHbIM. B xome ompoca pecnonneHTam ObLl
3aJJaH COOTBETCTBYIOUIMI BOMPOC, YTOOBI y3HaTh MX MHEHHUS O NPUYMHAX TAKOTO ITOJIOKCHUS.
CornacHO MOyYEHHBIM OTBETaM, MPEBATHMPYIOIAs YaCTh 00CIEIOBAHHBIX JOMOXO3SHCTB CUUTAIOT
[JIaBHOW NMPUYMHON 3arps3HEHHs] TOPOACKOTO BO3AyXa «BBIXJIOMHBIE Ta3bl aBTOMOOUIICH B TOpoae».
OTOT BapuaHT OTBeTa OTMETWIH Ooinee 66% pecrnonaeHtoB. Jlamee B TpOWKe JHUIAEPOB IO
3HAYMMOCTH PaCHOJIOKWINCh TaKHME€ NPUUMHBI KaK — «TOPEHHUE MYCOpHBIX cBajok» (40,4%) u
«OTOIICHHE YaCTHBIX JTOMOB yriem» (37,8%). Hapsiny ¢ 3Tum, BecbMa OIM3KHE K TPEThEW MPUUMHE
MOKa3aTesu MOJIYUHIIN TakxkKe cleAyronue (PakTopbl: «CKUTaHHE B KaYeCTBE TOILIMBA TEKCTHIIbHBIX
otxon0B» (35,2%) u «padora TIOL» (34,8%). Ux MOXHO 00beTUHUT B OAUH (haKTOp, 0003HAUUTH
KaK YeTBEPTYIO HauboJiee 3HaUMMYI0 IIPUYUHY 3arpsiI3HEHUS BO3/lyXa B TOPOJIE.

B paccmarpuBaeMoM KOHTEKCTE PE3YJbTaThl OIPOCa BHICBEUMBAIOT «MHTEPECHBIN» MOMEHT B
packiazie o01IeCTBEHHOr0 MHEHHsI HaceleHus. Tak, «poCT Yucia aBTOMOOMIIEH» B LIEJIOM SIBIISIETCS
Oecriokosmeil MmpobneMoil ajis TropokaH, HO Ha Hed He ObUl clelaH akLUEeHT B OTBETax
pecnioH/ieHTOB. TeM He MeHee, KaK Mbl BUJIUM, SBHOE OOJBIIMHCTBO CUYUTAET MEPBONPUUMHON
3arps3HEHUS BO3/IyXa UMEHHO aBTOMOOMJIHM, TOYHEE BBIXJIOMHBIC I'a3bl, KOTOPHIX OHU BHIOPACKIBAIOT
B OKPY)KAIOIIYIO CPELy.

Kak mokazan aHanmu3 MOJNIyYEHHBIX [aHHBIX, Yy MpeoOiafarolield 4YacTH PEeClOHACHTOB
HaOIromaercss BOSKOe (TOJIIPH30BaHHOE) MHEHHE T10 MOBOAY (DaKTOPOB, KOTOPHIE MPEMSITCTBYIOT
VIYUYIIEHUIO 3KOJOTHMYECKOM cUTyauuu B ropoae buimikek. Ha 3T0 ykaspiBaeT TO, 4TO C OIHOU
CTOPOHBI, PECIOHACHTHl «BHUHAT» CaMUX TpaxJaH, TaK KaKk Yy HUX <«HU3KUH YpOBEHb
HKOJIOTUYECKOTO CO3HAHMS U OTBETCTBEHHOCTUY (57,6%), C ApYyroii CTOPOHBI aleTUPYIOT K BIACTH
— 54,5% cuunTaroT, 4To «BIACTH OE3ACHCTBYIOT B YAYUIIEHHH SKOJIOTHYECKON 00cTaHOBKIY. Kpome
TOTO, 3HAYUTEJIbHAs 4acTh OTBETOB (44,5%) Oblna cBsi3aHa C TEM, YTO BEIETCSA «HEIOCTAaTOYHO
KECTKasl MOJIUTUKA MO COOJIONEHUIO IKOJIOTMUYECKUX HOpM». DakTop MPOMBINUICHHOCTH, WHaue
TOBOpS, HU3KHUI YPOBEHb HKOJOTHMYECKOH OTBETCTBEHHOCTH MPOMBIIUICHHBIX MPEANPHUATHI TOXE
saBIIsieTcsa 3HaYUUMBIM — 35,3%.

Jlanee paccMOTpPUM OTBETHI JOMOXO3SIICTB Ha BOIIPOC O IIEPBOOYEPEIAHBIX Mepax il
YIY4LIeHUs SKOJOTHYECKOW CUTyalluM B Tropoje buikek, 0coO€HHO B 3UMHHMHA TNEpPHOA.
CxutagpiBaeTcsl BIIEUATIICHUE, YTO PACIPENECIICHUE OTBETOB PECIIOHEHTOB Ha 3TOT CUET BO MHOIOM
OB 00YCTIOBJICH MPEIBIIYIIEH KOHCTPYKIIMEH MHEHUM, KOTOPYIO MBI TIPOAHAIM3UPOBAIN BHIIIIE.

Tak, commacHO MOMY4YEeHHBIM JaHHBIM, OOJBUIMHCTBO PECHOHJIEHTOB CUUTAIOT, YTO JUIS
YIy4LIeHUs SKOCUTYyallud B TEPBYI oOdepeab HEOOXOAMMO «Ta3u(UUIUpOBaTh >KUIMACCHUBBI U
YyacTHbIE CEKTOphl ropona» (53,7%). Ilo mpeoGnagaromieMy MHEHUIO, ONPOLICHHBIX T'pakKAaH,
BTOPOMl MO 3HAUUMOCTH MEPON SBISAETCA «IOBBIIIEHHE SKOJIOTHYECKOW TIpPaMOTHOCTH U
oTBeTCcTBeHHOCTH Jtoaei» (51,2%). B kauecTBe cienyromeid Mepbl, KOTOpas 3aKiIOYaeT TPOHKY
NEpPBOOYEPETHBIX Mep [0 MHEHHUIO OOJBIIMHCTBA, SBISIETCA «Y)XKECTOUEHHE Haja30pa 3a
COOMIOIEHMEeM  JKOJIOTHUecKux cranpaproBy — 37,1%. Takum oO0pa3oMm, OIpOIIEHHbIE
JIOMOXO35IICTBa BIIOJIHE OCO3HAIOT DKOJIOTMYECKYI0 OTBETCTBEHHOCTh CAMHUX TpaXKJaH, IpU ITOM
Oe3nelicTBE BJIACTU M HEAOCTATOYHO JKECTKYIO AKOJIOTMUYECKYIO0 MOJUTHKY CUMTAIOT TJIaBHBIMU
MPEMSITCTBYIOIIMMH  (DaKTOpaMH B YIydlleHUH dKocuTyauuu. CrenoBareabHO, B KauecTBe
MEPBOOYEPETHBIX MEp JJIS YAYUIIEHUS] SKOCUTYAIlMH B Topojie BUIllkek cuuTaroT, 4To HeOOXOAMMO
MOBBIIIATH HKOJIOTHYECKYIO KYJIbTYPY IPakJaH U YCUIIUTh, Y’)KECTOUUTH 3KOJIOTHUECKYIO TTOJIUTUKY
rocyiapcTBa
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l"a3uunpoBatTh JKUIMaCcCHUBBI, YaCTHBIE. . 53,7%
[ToBBICHUTB 9KOJIOTHUECKYIO. . 51,2%

VY3KeCTOYHUTH HA/[30p 32 COOIIOICHUEM. .
OOHOBHUTE 000PYIOBaHKE HA IPEANIPUATHIIX
[Moctpouts 3aBoj 110 NepepadbOTKe OBITOBOTO. .
V3KeCTOYHUTH HKOJTOTUIECKHE CTAaHIAPTHI JJIS. .
BBecTn sKxOHOMHYECKHE KapaTeTbHbIE MEPHI. .

VKeCTOUUTH SKOJIOTHUCCKHUE CTaHAapThI AJIA. .

3aTpyaHAIOCH OTBETUTH

Pucynok 4. UTo mpexae BCEro HYKHO CIeIarh, YTOOBI JKOJOTMYECKas CHUTyalMs B T. BHIIKeK,
0COOEHHO 3UMOH, cTana yaydimaThes (Heckoibko oTBeToB, N=4000)

Kak mnokasan ompoc, B II€JIOM PECHOHJIEHTHl CKJIOHSIOTCS K MHEHHUIO O TOM, YTO IUIOXHE
HKOJIOTUYECKHE OTPULATEIbHO CKA3bIBAIOTCS Ha 3]I0pOBbE HACEIEHHUS, B YACTHOCTH OpraHax
apixanus. Tak, 1o mpeoOIajaroleMy MHEHMIO, ONPOIIEHHBIX JIOMOXO3SHCTB, IUIOXHE
9KOJIOTUYECKHE YCIOBHUS W IUIOXOE€ KaueCTBO BO3AyXa MOTYT [PUBECTHM 4Yalle BCEro K
«3a00JeBaHUsAM JbIXaTeNbHBIX MyTei» (50,9%), «ocTpblM HH(EKIHSIM IbIXaTelIbHBIX IMyTEH Yy
nereit» (40,1%) u «xporudeckoil 6one3nn serkux» — 37,8%. Bmecte ¢ Tem, cymecTBeHHas A0S
pecnionnieHToB (48,1%) oTBeTMiNM, YTO y caMuX He ObUIO Takux 3aboneBaHuid. OcranbHas 4acTh
OIPOLIEHHBIX B COBOKYIMHOCTH HAa3bIBAIM pa3IMyHble 0OJE3HU, KOTOPbIE, IO MX MHEHUIO, MOIJIH
OBITh BBI3BAaHBI IUIOXOH OSKOJOTHEW M IUIOXMM KadyeCTBOM BO3ayxa B ropoxe bumkek. M3 Hux
HanOosiee YacTo YIOMHHAJINCH pPAa3nYHbe OOJE3HH JICTOYHO-JBIXaTeNbHBIX WyTed — B
COBOKYITHOCTHU X oTMeTuin 42%. Jlanee ciaenyet «amieprudyeckue 0oneznu» — 29,6%. CornacHo
MOJIy4E€HHBIM JJAaHHBIM, XKHUTEIH I.bullikek B O0sbLIeH CTENEHN CKIOHSAIOTCS K MHEHUIO, «YTO OAHUM
U3 DIaBHBIX NPUYMH cMora B ropoje buiikek B 3umHHe Mecsusl sBisercss pabora TOLl», tak
CUMUTAET TMOYTU COpPOK MporeHTOB (39,0%) omporieHHOTO HaceleHus W eme 4eTBepTh (25,0%)

TBEP/IO YBEPEHBI B ITOM, UYTO COCTaBJISET OONBIIYI) YacTh OTHPOIICHHBIX — 64,0%. MenbIas
4acTh HACEeJIeHHUs], TOYTH ofHa TpeTh — 30,9% He cormacHbl ¢ 3TuM (ckopee HeT — 22,3% u coBceM
HeT — 8,6%). XoTsi 0OBbEKTHBHBIC JaHHBIE MoKa3biBatoT, uyTo noyst TOL[ we mpesbimaer 10% B

¢dbopmupoBanuu cmora B bumikeke. OnHako BU3yalbHO, HUIEH(] OT AbIMa, CTENALIUINCS OT TPYObI
TOLI B 3uMHee BpeMsi, He CIIOCOOCTBYET MPaBUIIBHOMY HPEACTABICHUIO OOIIECTBEHHOTO MHEHUS O
¢dopmupoBanun ¢pakTopoB cmora B bumkeke. B 3ToM OTHOIIEHMM MOAABIIOMIAS YaCTh
omnporenHoro Hacenenus — 88,0% (ma, monaocThio — 32,9%, yactuuno — 55,1%) cuuTarot, 4to
«miepeBog; TOLI ropona buiikek ¢ ymist Ha Ta3» MOMOXET YAYYIICHHUIO SKOJIOTHYECKON CUTyalluu U
yCcTpaHeHHUIo cMora 3uMoil. U Tonpko HeOombIIast 4yacTh HaceseHus 6,7% COMHEBAIOTCS B 3TOM.

3aTpyAHAIOCH OTBETUTH 57
CoBceM HET 4,2
Ckopee HeT 8,2
Ckopee na 40,2
BesycnoBHo na 41,8

Pucynok 5. I'asudukanus TOL npuBeneT K NepecMOTPY U OMPEICICHHOMY YAOPOKaHUIO Tapu(oB Ha
TEIUIO. YUUTHIBasI 3TO O6CTO$ITCJ'II)CTBO, a TaKXXE TO, 4YTO OTO MNPUBCACT K YIYUYHICHUIO JKOJIOTUYECKON
CHUTYaIINH, BHI O IAepskany Obl mepeBo (B %, Heckombko orBeToB, N=4000)
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Hecmotpss Ha 1O, uto rasudukanus TOL[ mpuBeseTr kK mepecMOTPy M OMPEIACICHHOMY
YAOpOXKaHUIO Tapu(oB Ha TEIJIO, HO TAKXKE TO, YTO 3TO MPHUBEHET K YIYUIICHHIO dKOJIOTHYECKOU
CHTYyaIlM1, OOJBIIUHCTBO ONpPOIIEHHOro Hacenenus: — 82,8% (6e3ycioBHo na — 41,8%, ckopee na
40,2%) nonnepsxanu neperon TOLI Ha ras. U Tonbko Masas 4acTh HaCEJICHUS HE MOJACPKUBAET 3TO
mHenne — 12,4% (cxopee Her — 8,2% u coBceM HeT — 4,2%), TeM HE MEHee 3TO MHEHHUE
MPAKTUYECKH KaXKJOTO JIECATOrO OINPOILICHHOTO JIOMOXO3SHCTBA, 4YTO cocTaBisieT modtu 490
JIOMOXO3SMCTB.

Pagyer TOT (pakt, 4T0 GONBIIMHCTBO OTBETUBIIMX JTOMOXO3SHCTB COINIACHIIUCH MEPEUTH Ha
ra3oBo¢ OTOIUICHHE / ra3u(UKAIMIO JI0OMa, C YYETOM TOTO, YTO Ta3 CETrOJHsS CTOHUT JOPOXKE YeM
yrojib, HO TAaKXXE 4YTO 3TO MPHUBEACT K YIYUYIICHUIO SKOJIOTHYCCKOM CHUTYAIlMH W IOBBIIICHUIO
koM¢popTa xKHu3HH. Tak cka3zaTb, BCE OTBETHBIIME OCO3HABAJIM CBOIO OTBETCTBEHHOCTH 3a
YIYYIIEHHE SKOJOTMYECKOM CHTYallud M PEIlMIM BHECTH CBOM BKJAJ B JEJI0 CHHIKECHHUS CMOTa,
JaKe IyTeM TOBBIIICHHS CBOCH OTBETCTBEHHOCTH U TIOJOPOKAHUSI YCIYT 32 OTOIUICHHE.

Tak, OoibIlIasi 4acTh OTBETHBIIUX HAa ATOT BOMPOC M MPOXKUBAIOIIMX B YaCTHOM CEKTOPE C
Hera3oBeiM otoruieHHeM — 85,1% (6e3ycnoBHo na — 46,7 u ckopee na — 38,4%) coracuiauch
MEPEeHTH Ha Ta30BOE OTOIJICHUE / Ta3U(DUKAIHIO JIOM.

KoneuHo ObuHM M HECOTNIacHbIE C ITUM MHEHUeM, ux Habpanock 10,5% (cxopee et — 7,8%
U coBceM HeT — 2,7%), uto coctaBiseT Bce Te ke 10%, 4To U BRICTYyNUIU MPOTUB nepeBoga TIL]
Ha ra30BO€ OTOIUICHUE W TOBBIIIEHUS 00X Tapu(OB HA OTOIUICHHE.

3HAYUTENBHBI HMHTEPEC TPEACTABIAECT BONPOC 00 YpOBHE OJIATOCOCTOSIHUS COIJIACHO
CaMOOILICHKE CAMHUX YK€ OTPOIICHHBIX JOMOXO03SIMCTB. UETKO MPOCIeKUBACTCS 5 KIACTEPOB:

[lepBbIif KiacTep COCTABIISAIOT ONPOIICHHBIE JOMOXO3SIMCTBA, TJE JIOCTATOYHO TSDKEIbIC
KU3HEHHbIE ycioBUs — 1,3% M HEmOCTaToOYyHO CPEICTB MJisi TMOKYINKH MPOCTBIX MPOIYKTOB
MUTAaHUSA, X MaJIO, HO BCE K€ OHM eCTh. JKH3Hb B CTOJHIIE CTPAaHBI HE JCUICBOE yIOBOJIBCTBHUE U
371€Ch YACPKUBAIOTCS TOJIBKO TE, KTO CMOXKET ITO3BOJIUTH CE0E TAKyHO KU3Hb.

Bropoii knacrep — 7,3% COCTaBISIIOT T€ y KOTOPBIX JJOXO/Ia XBaTaeT Ha €1y, HO He XBaraeT Ha
PETYISApHYIO OIUIaTy KOMMYHAJIBHBIX YCIYT. YUTO COCTABISET MPAKTUYECKH JIECATH MPOLIEHTOB, a 3TO
HEMalo.

Tpertwii knacrep, cuutaercs OCHOBHBIM — 46,7%, 3TO Te y KOTOPBIX JI0XO/1a XBaTaeT Ha ey U
KOMMYHaJIbHBIE YCIYTH, HO HE XBaTaeT Ha MarepualbHble TOKYIKH, HampuMep, HOBBIN
XOJIOJIMITEHUK, TEJIEBU30D U T.1I., TAK CKa3aTh — JIFOIU «CPEIHETO TOCTATKa.

Yerseptsiii kiactep — 40,8% Tak ke CUUTAETCS OCHOBHBIM, C JJOCTATOYHBIM JIOXOAOM IS
TOOBIX TMOKYIOK, KPOME, KPYIMHBIX MOKYIOK, HampuMep, MOKYIKa J0Ma, KBApTHUPHI WM HOBOU
MAIIUHBI, TO €CTh JIIOU C IOCTATKOM «BBIIIIE CPETHETO YPOBHS.

JlocTaTouHbIi JOXO0/, YTOOBI KYIIUTh IOM, KBAPTHPY
WM HOBYIO MAllIUHY

JlocTaTo4HbIi 1OXO IS TFOOBIX TTOKYIIOK, KPOME,
KPYHHBIX OKYIIOK

Joxona xBaTaet Ha eIy 1 KOMMYHaJIbHbIE YCIIyTH, HO
HE XBaTaeT Ha MaTepHaJIbHbIE IOKYIIKU

46,7

I[oxona XBAaTacT HAa €4y, HO HC XBAaTacT Ha
PETYIEIPHYIO OIUIaATY KOMMYHAJIbHBIX YCIIyT

HeI[OCTaTO‘{HO CpPC€ACTB AJIA MOKYIIKH ITPOCTHIX
NPOAYKTOB IMATAHUSA

Pucynok 6. Kak Ber onennBaere ypoBeHb OnarococtosiHusi Bamreii cembn (B %, HECKOJIBKO OTBETOB,
N=4000)
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N nakonen, mateii kmactep — 4,0%, DOMOX035HCTBa C JAOCTAaTOYHBIM JOXOJOM, YTOOBI
KYIHUTh J0M, KBapTUPY WM HOBYIO MalInHy. VX He Tak MHOTO, HO OHU TaKXe €CTh U IPOXKUBAIOT B
cronuie (cMm. nuarpammy 19).

Bompoc nocrarouHo uHTepeceH. Eciam BO Bpemsi mpe-TecTa MBI ONpalluBaliv JIFOACH 00
€KEMECSIYHOM JIOXOJI€ U CTAIKUBAINCH C HEKOTOPBIM COIPOTUBICHUEM C OTBETAMH HA 3TOT BOIPOC,
TO BOIIPOC O pacxofax JOMOXO3SIMCTB HE BbI3bIBAJI OTTOPIKEHUS U JIFOIH 00Jiee OXOTHO OTBEYaIH.

K nepBomy kiacrepy — 8,3% 1o pacxogam OTHOCATCS JOMOXO3SMCTBA C €KEMECIYHBIM
pacxonom 10 10000 com.

Ko Bropomy kiacrepy — 47,3% MOXHO OTHECTH JIOMOXO3SIICTBA €KEMECIYHBIM PACXOAOM OT
10000 mo 30000 com (c pacxomom ot 10001-20000 com — 21,2% / 848 momoxo3sHCTB, M
JIOMOXO03SICTBA exxeMecsiaHbIM pacxooM oT 20001-30000 com — 26,1% / 1045 1oMOX035HCTB).

K tperpemy kiactepy — 32,2% nomoxo3siicTsa exeMecauHbIM pacxogoM ot 30001 go 50000
coM (00bemMHMIN TOMOX03stiicTBa ¢ pacxomoMm oT 30001-40000 com — 16,9% u momoxo3siiicTBa OT
40001-50000 com — 15,3%).

K ugerBepTomy kinactepy — 8,5% 1OMOXO3SHCTB ¢ exeMecsauyHbIM pacxonamu oT 50001 no
80000 com (obwemuamMIM momoxossiictBa or 50001-60000 com — 4,7% / 187 nOMOXO3SIACTB, OT
60001-70000 com — 2,2% / 86 momoxossiiictB 1 ot 70001-80000 com — 1,6% / 62 1OMOXO03SHCTB).

K naromy xnacrepy — 3,8% c pacxomamu ot 80000 com u Bbiie — 153 momoxo3siicTBa.

MO’KHO MPOBECTH OMPEACICHHYIO KOPPEIALMIO ¢ TMpeablayuM BoripocoM. CoBIajeHue HE
CTO MPOIEHTHOE, HO MOKA3bIBAE€T TECHJICHIIMIO K COBMAJCHHUIO PACXO/IOB JIOMOXO3SCTB C YPOBHEM
0J1ar0COCTOSIHUS CEMBH.

Cpenu Hambonee MEPCHEKTUBHBIX MPOEKTOB aisi Keipreizcrana B OydylleM OIMPOIICHHbBIE
YKUTEIHN CTOJHIIBI BHIIBUHYIIU:

- Ha nepBoe mecto — 42,8% / 2254 nepeson TOLI bumikeka Ha ra3oBoe OTOIUICHUE

- Ha BTopoe Mecto — 33.0% / 1736 skomoruyecku Oe30MacHble aJbTePHATUBHBIC BHJIbI
SHEPTeTUKH (BETPOBasi, COJIHEUHAs, OMOra3oBas)

- Ha TpeThe MecTo — 11,2% / 588 pazBuTne aToMHON SHEPreTHKH

- Ha yeTBepTOoe MecTo — 8,8% / 464 crpoutennctBo TOL] Ha MecTopoxknenuu Kapa-Keue B
Hapeiackoii oGnactu

- Ha naToM mecte — 4,2% / 220 pa3Butue rmiyookoro OypeHust M MepeBoJ] OTOIUIEHHs Ha
reorepMalibHbIe (TI0J[3eMHBIEC TOPsUME) BOJbI, Kak B Mcnananu.

Haubonee nepcrnektuBHbiM npoekToM st Keipreizcrana Buautcs B nepeBoge TOL[ Ha
ra3oBoe OTOIUICHHWE U Pa3BUTHE SKOJOTHYECKU O€30TMaCHBIX aJbTEPHATUBHBIX BUIOB SHEPTETHKU
(BeTpoBasi, colHEYHas, OMOra3oBas), HO MPU ITOM KaXAbIA NECATHI OMPOIICHHBIA >KUTEIbh HE
MPOTUB TPUMEHEHHUS aTOMHOM SHEPreTHKH, 4YTO IO MEXKIYHAPOMAHOW KIACCHU(pUKAIIUU TaKXKe
OTHOCHUTCSI K DKOJIOTUYECKH O€30MMacHbIM BHIaM SHEPTHH.

ITepeBon TOL] bumkeka Ha ra3oBoe. . 57,6%
Pa3BuTue aapTepHATUBHON SHEPTETUKH. .
ATOMHAas AIEKTPOCTAaHUUS

TOI1 Ha mectopoxnenun «Kapa-Keue» B..

PasButne riry0bokoro OypeHus ¥ IepeBOI. .

Pucynok 6. Kak Bel nymaere, kakoii mpoekt Hanbosee nepernektuseH st Keipreiscrana B Oyayiiem
(meckombko otBeToB, N= 3915)
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Hcxons 13 MONMy4YeHHBIX JAHHBIX MOATBEPXKAAETCS, YTO CPElU JOMOXO3SIICTB, HE MMEIOIINUX
JOCTYIIA K LIECHTPAJIIbHOMY OTOIUIEHHIO, 3HAUUTEIIbHAS YacTh, @ UMEHHO 32,7%, ronaraercs Ha yroiib
B TEUEHHE OTOMMTENIBHOTO ce30Ha. CienyeT OTMETUTh, YTO OTHOCUTEIFHO HEOOIBIIOE KOJTHIECTBO
JOMOXO03s1cTB, npuMepHO 10%, MPUMEHSIIOT COBMEILEHHBIE CUCTEMBI OTOIUIEHUS C Pa3IU4YHBIMU
KOMOUMHAIMSIMU UCTOYHUKOB TeIlIa.

bonee 72% nomMoxo3sicTB, KOTOpble BBIOpadd yroib B KaueCTBE HMCTOYHHKA OTOIUICHUS,
VIOXKUIIUCH B Mpeebl pacxonoB Ha otomieHue 10 12,000 com 3a BeCh MPOLUIBbIA OTOMUTENbHBIN
ce3oH (2022 rox). Kpome Toro, 14,5% 10MOXO03SICTB MOMNajan B KaTeroputo ¢ pacxogamu ot 12,000
10 24,000 com, 4TO MpUOIHIIKAETCS K KOJTMYECTBY, SKBUBAJICHTHOMY PAacXOy OKOJIO 4 TOHH YIJIS.

IToutn ngBe Tperu omnpomeHHBIX (58,0%) TOMOXO3SHCTB OLEHWIM CETOJHSIIHION
9KOJIOTMUECKYIO CHUTyallul0 B ropoje buiikek kak «wioxywoo». [lpu stom uyrh Oonee Tperu
pecrionzieHTOB (33,2%) nmamu OLEHKY «yIOBJIETBOpUTENbHO». Jluib okoigo 6% ONpoIeHHbIX
KHUTENIeH CUUTAIOT TOPOJICKYIO SKOOOCTAHOBKY «XOPOILICH».

bonee 66% nOMOX035HCTB, y4acCTBOBaBUIMX B OIPOCE, CUYUTAIOT, YTO 3a IOCJIEIHEE BPEMS
TOPOJICKAast SKOJIOTHYECKAsl CUTYaLUs] «yXYAIIAIAChH.

[Ipeobnanaromee oTpuIaTeIbHOE OTHOIICHHE OMPOMICHHBIX JOMOXO3SHCTB K 9KOJIOTHYECKOU
CUTyall ropoaa buillkek MOXXHO MPAKTHUYECKH OJMHAKOBO MPOCIEIUTH B pa3pe3e MX MOJI0BOTO
MpHU3HAKa, YPOBHSA 00pa30BaHUs, BO3PACTa, MECTA MIPOKUBAHUS U TUTIA JKUJIbSI.

B kadectBe Hambosiee OCTpPHIX MPOOJIEM PECHOHICHTAMH OBLTH O0O3HAYCHBI — «3UMHUU
cmor» (64,1%) u «3arpasHenue Bo3ayxa» B ueiaoM (60,8%). Iainee B «peitunHre» mnpodiaem
3HAYMMbIE TO3MIMH 3aHSUIM «POCT KOJMUYECTBA OBITOBBIX OTX0HOB» (38,5%) u «pocT uymcna
3a00JIeBaHUH, BBI3BIBAEMBIX IJIOXMMH 3KOJIOTHUYECKUMHU YCIOBUSAMHU Topona» (35,6%). Poct uncna
aBTOMOOMJICH KaK MpoOJieMa 3aHsjIa Yy PECIIOHICHTOB 00Jiee CKPOMHYIO O3HIIMIO — MSATOE MECTO 110
TTOPSIIKY.

HecMotps Ha 3T0, mpeBanupymolas 4acTh 00CIeI0BaHHBIX JOMOXO3SMCTB CYMTAET INIAaBHOM
MIPUYMHON 3arpsi3HEHUs] TOPOJICKOTO BO3/yXa «BBIXJIOMHBIE Ta3bl aBTOMOOWIIEH B ropoze» (Oonee
66%). B Tpoiike nuaepoB NO 3HAUMMOCTH PACIOJIOKUIUCh TAaKUE NPUYMHBI KaK — «TOpEHHE
MycOopHbIX cBajok» (40,4%) u «oToruieHne 4YacTHhIX JToMoB yriem» (37,8%). Hapsny c stum,
BecbMa OJIM3KME K TpeThel MpUYMHE TMOKa3aTelud MONYYWIM Takxke Ccleayromue (aKkTophr:
«CKUTAHHE B KAYeCTBE TOIUIMBA TEKCTHIBHBIX OTX0M0B» (35,2%) u «pabdora TOLl» (34,8%). Ux
MOKHO OOBETUHHUT B OIUH (haKTOp, 0003HAYUTHh KaK YETBEPTYIO Haubosiee 3HAYMMYIO MPUUYHHY
3arpsi3HEHUs BO3/1yXa B TOpoJie.

VY mpeobnagarorieil 4acTH PeCclOHCHTOB HaONI0AaeTCs IBOsKOE (MOMSPU30BAHHOE) MHEHUE
Mo moBoay (akTOpOB, KOTOPBIE MPEMSTCTBYIOT YIYYIICHHUIO DKOJIOTMYECKOM CHUTyallud B TOPOJIE
bumkek. Ha 5T0 yka3pIiBaeT T0, 4YTO ¢ OAHON CTOPOHBI, PECIIOHACHTHI «BUHST)» CAaMHUX Tpa)KaaH, TakK
KaK Y HUX «HH3KUI YPOBEHb SKOJIOTHYECKOTO CO3HAHUSA M OTBETCTBEHHOCTH» (57,6%), ¢ nmpyroi
CTOPOHBI aneuMpyT K BIacTd — 54,5% CUUTaloT, 4TO «BIACTH O€3/IEUCTBYIOT B YIYYIIEHUU
HKOJIOTUYECKOI 0OCTaHOBKH.

BonbIIMHCTBO PECTIOHACHTOB CUUTAIOT, YTO JIJIS YAYUIICHUS SKOCUTYAIMH B MEPBYIO OYepeb
HEOOXOAMMO «Ta3u(UIMPOBATh JKHJIMACCUBBI W YacTHBIE CEKTOpel Topoma» (53,7%). Ilo
npeo0IaarneMy MHEHUIO, OMPOIIEHHBIX TPa)KJIaH, BTOPOH IO 3HAYUMOCTU MEPOU SBISETCS
«TIOBBIIIEHUE HKOJOTUYECKONH TPaMOTHOCTM M OTBETCTBeHHOCTH Ioaeit» (51,2%). B kadectBe
CIIeYIOIIEH Mepbl, KOTOpask 3aKII0UacT TPOHKY MEepBOOYEPEAHBIX MEp M0 MHEHUIO OOJBIIMHCTBA,
SIBIIIETCS «Y)KeCTOUCHHUE HA[30pa 3a COOIOICHUEM IKOJIOTHYSCKUX CTaHaapToBy — 37,1%.

Takum 00pa3oMm, ONpOIIEHHBIE JOMOXO3SHCTBA BIIOJHE OCO3HAIOT ASKOJOTUYECKYIO
OTBETCTBEHHOCTh CaMUX Tpa)KJaH, MpPU 1TOM O€3IEHCTBHE BIIACTH M HEIOCTATOYHO KECTKYIO
HKOJIOTUYECKYIO TOJIUTUKY CYHMTAIOT IJIABHBIMU MPEMSATCTBYIOIIMMU (DaKTOpaMyd B YIy4IICHUU
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skocutyauuu. CreaoBaTesibHO, B KaU€CTBE MEPBOOUEPEHBIX MEp Ul YAyUYIICHHs] SKOCUTYalluu B
ropoae buinkek cuuTaroT, 4TO HEOOXOJUMO MOBBIIIATH JKOJIOTHMUYECKYIO KYIBTYpy TpaxaaH u
YCWINTB, Y’KECTOUUTD IKOJIOTMUECKYIO TOJUTUKY rOCyAapCcTBa.

bonbias yacTh ONpoIIEHHBIX XKuUuTelel cToauibsl — 64,0% yBepeHbl, UTO OAHUM U3 IJIaBHBIX
MPUYMH CMOTa B 3MMHHUE MECSAIIBI siBsieTcs padora TOL.

[Tonansroniee 6ompmMHCTBO rpakaad — 88,0% yBepeHsl B ToM, uto nepeBoq TOL ¢ ymis
HAa Ta3 MOMOXKET YITYUIIEHHIO SKOJOTUYECKON CUTYallul U yCTPAaHEHHUIO CMOI'a 3UMOH.

[Tomasnstomniee OOMBIIMHCTBO HaceneHus: bumkexka — 82.8% monaep:kuBaeT razupuKaimio
TOII mHecmotps Ha TO, 4To Tazudukanus TOL] mpuBeaeT K MepecCMOTPY U yAOPOKaHHUIO Tapu(dOB Ha
TEIIO.

[Tonapnsroniee yactb OTBETUBIIUX — 85,1% U 4TO BaXKHO MPOXKUBAIOLIUX B YACTHOM CEKTOPE
C HEra3oBBIM OTOIUICHHEM — COIVIACHBI MEPEHTH Ha ra3oBOE€ OTOIUICHHE/Ta3M(UKALUIO J0Ma, C
Y4€TOM TOT0, YTO T'a3 CErOJHS CTOUT JOPOKE YEM YTOJIb, HO TAK)KE UTO 3TO MPUBEIET K YIyULICHUIO
HKOJIOTHYECKON CHUTyalluu M TOBBIIIEHHIO KoMopra >xku3HM. Tak cka3aTh, BCe OTBETHBIIUE
OCO3HABAJIM CBOIO OTBETCTBEHHOCTb 32 YNIYYILIEHHUE 3KOJIOIMUYECKOM CUTyallud M PELIWIM BHECTU
CBOM BKJIAJ] B JIEJIO CHUIKEHUSI CMOTa, 1aXKe IyTeM MOAOPOKAaHMSI YCIIYT 32 OTOIUICHHUE.

AHanu3 ypoBHs O1arocoCTossHUSA ceMell I. BUIIKeK MOKa3bIBaeT, YTO OOJBIIMHCTBO KHUTENeH
CTOJIMIIBI TIPUHAJJICKUT K KJIacTepaM, KOTOpbIe CTall OCHOBHBIMH B TOpOJAE, a 3TO JIOAU CO
«cpemHuM jgoctatkom» — 46,7% u «Bbime cpeaHero gocrarka»y — 40,8%, 4ro 0e3BO3BpaTHO
IPOLUIA T€ TSKEIble BpEMEHa, KOIa BBDKMBAHUE JIIOJECH ObUIO OCHOBHBIM 3aHSTHEM, ceiluac
MPUIIJIO BpeMs KOTJa BIEpPE] BBIXOIST BOMPOCHI 310POBbS JIIOACH M CBSI3aHHBIE C 3TUM BOIPOCHI
HKOJIOTUH U MOBBIIEHUIO KOM(OpTa KU3HU.

AHanu3 YpOBHS COBOKYIIHOCTH €XKEMECAYHOIO pacxoja JIOMOXO3SAHCTBA IOKa3aj, 4YTO
IIPUOPUTET BTOPOI'O U TPETHETrO Kiacrepa, cOoTBETCTBEHHO 47,3% u 32,2% ¢ pacxonamu ot 10001
1o 30000 comoB u or 30001 no 50000 coMOB, 4YTO KOCBEHHO IIOKAa3bIBAET POCT YPOBHS
OmarococtostHusl  kuTenell  buillkeka ¥ MPOTHO3UPYET JOCTATOYHYIO TOJIEPAHTHOCTH K
BBIHY/ICHHOMY IIOBBIILIEHUIO pacxoJoB Ha Oe30MacHOe s 3/10pOBbS CHCTEMY TIa30BOI0
OTOTLJICHUS.

B niepByto Tpoliky Oyaymux Haubosee NepCrneKTUBHBIX MPOEKTOB i KbIpre3cTaHa BOILIH:

- 42.8% — nepeBoxa TOL] Ha ra3oBoe OTOMIICHHE;

- 33,0% — pa3BuTHE OSKOJOTHYECKHA OE30MACHBIX AIBTEPHATUBHBIX BHUIOB SHEPTETUKU
(BeTpoBasi, comHeuHas, Ouorasonasi),

- 11,2% otmaer npeanouteHue