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NPEOUCNOBUE

Jloporue y4acTHUKH KOH(pepeHLun!

Ilepen Bamu cGopuuk Tte3ucos nokianos VII Beepoccuiickoit HayuHo# koH(epeHmn
«Y CTOMYMBOCTD PAaCTCHUH U MEKPOOPTaHM3MOB K HEOIaronpHATHBIM (aKTOpaM Cpeibl», B KOTO-
POM NIPEACTABICHBI PE3yJIbTaThl COBPEMEHHBIX U aKTyaJbHbIX UCCIICIOBAaHUH B oOnacti Gusno-
JIOTHU ¥ OMOXHMHUH PACTCHHIl, MUKPOOHOIOIHH, 3KOJIOIUH U OHOTEXHOIOTHH, HOJIyYCHHBIEC yde-
HBIMH pa3HbIX perioHoB Poccun u OnmkHEro 3apy0ekbst. DTa KOH(pEpeHIns SBIseTCs TPOI0II-
JKEHHEM CepHU KOH(EPEHINH, Hadalo KOTOPBIX Ob10 monokerno 50 net Hazan B CubupckoM MH-
CTUTYTE (PU3HOJIOTHU U OMOXMMMH PACTEHUI.

B 1976 r. 6b110 OpraHU30BaHO IIepBOE MeponpusaTe — BeecorosHoe coBemanue «Dusmo-
JI0r0-OMOXMMUYECKHE M DKOJIOTMYECKUE aCTeKThl YCTOMYMBOCTU PACTEHUH K HEOIaronpusaTHEIM
(akTopaM BHEIIHEH cpenbD» (ceHTIOpb, MpKkyTck). HnnnaTopamMu IpoBeeHus IepBoi KoHbe-
penuun ObH wieH-koppecnonaenT AH CCCP ®enop Dayapaosuu Peiimepc, k TOMy BpeMeHH
yxke ObiBIIMH aupexrop MHcTUTyTa, M 3aBefytomas Jaboparopueil (pU3HOIOrUH yCTOHUUBOCTH
pacrenuii, K.0.H. Oxrsi6puna [TaBnoBHa PogueHko.

HUpxkytck, 1984 r. OGiiee GoTo y4acTHUKOB KOH(PEPEHIUH

BriocnenctBuu Takue KOH(EPEHIINH CTaIM MPOBOAMTH HA MOCTOSHHOM OCHOBE, BIUIOTH 10
1991 r. 1980 r. — BeecotosHast koHdepenus «DU3n010rus yCTONUMBOCTH PACTEHUN K HU3KUM
TeMmrepaTypam u 3amopo3kam»; 1984 r. — Beecorosnast koHpepeHnns «YcToHYnBOCTh K Hebuia-
TONPHUATHBIM (haKTOpaM CPelibl U MPOLYKTUBHOCTBY; 1986 r. — Mepornpustie NpoxXoauio B Haua-
nie 1986 r. B Jluctesinke, ObuT opranuzoBan Kpyrisiii cron «PocT M ycTOHYHBOCTH pacTeHHiI;
1991 r. — Beecoro3nas koHdpepeHius « eHeTHuecKkiue MeXxaHn3Mbl yCTOHYUBOCTH PACTEHUH K He-
OmarompusiTHBIM (hakTopam cpeb». «Jluxuey» 90-e ocTaBuiM CBOH cie/] Ha HAy4HO# Ku3Hu WH-
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YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

CTUTYTA, KOTOPBIH TaKXkKe MepeKUBal TPYyHbIE TObI cO Beel cTpanoit. U tonbko B 2007 r. koH-
(bepeHIuK cTamu NPOBOAUTE CHOBA. MHUIIMATOPOM M OpraHu3aTopoM KoH(epeHIHmil mocie nepe-
pbiBa cran a.0.H., npodeccop Buxrop Kupunosuu Boiinnkos.

2007 r. — Bceepoccuiickas HayuHas KoH(pepeHIUs: «YCTOHYMBOCTh pacTeHUid K Hebmaro-
npusaTHeIM (hakTopam BHewmHed cpenbi»; 2009 r.— Bceepoccuiickas HayuHas KoH(pepeHLus
«YCTOMYMBOCT PACTCHHUN K HEONAronpuaTHBIM (hakTopaMm BHemHeil cpexsl»; 2013 r. — Beepoc-
cuiickas HayuHas KoHpepeHuus: «DakTopbl YCTOHYMBOCTH PACTEHUN B AKCTPEMAIbHBIX MPHPOJ-
HBIX YCIIOBUSAX M TEXHOreHHOI cpeze»; 2016 r. — Beepoccuiickas HayuHas KOHYEPEHLUS ¢ MEXK-
JIyHapOJHBIM Yy4aCTHEM M IIKOJIbI MOJOJBIX yUEHBIX «DaKTOPBl yCTOHYMBOCTH PACTEHHUH B DKC-
TpEMalIbHbIX MPHPOAHBIX YCIOBHSX M TEXHOTEHHOH cpene»; 2018 — Bcepoccuiickas HayduHas
KOHq)epeHLll/lﬂ C MEXKAYHAPOAHBIM YYaCTUEM M IIKOJIbI MOJIOABIX Y4YCHBIX «MexaHu3MBbl yCTOi"I-
YUBOCTH PACTEHUIl M MHUKPOOPTaHM3MOB K HEOJIAaronpUsTHBIM YCIOBHSM» OblIa MpOBEICHA B
pamkax ['oxmunoro cobpanmsi OOmiectBa ¢usnosnoro pacrenuit Poccun (10-15 uromns, Up-
KyTcK); rianupyemas Ha 2020 r. MexayHapo/Has HayuHas KoHpepeHLus «PacteHus B skcTpe-
MaJbHBIX MPUPOAHBIX W AHTPOIOIE€HHBIX YCIOBMSX: OT MHJIMKATOPOB CTpecca N0 TEXHOJIOTHH
YIpaBICHUS YCTOIYMBOCTBIO» HE COCTOSIACH M3-3a snmaemun «Kosumy; B 2023 r. BriepBbIe ObI-
Jla poBejieHa BbI3aHast KoH(pepeHims — VI Beepoccuiickast HayuHass KOHQEPEHIHs ¢ MEX/TyHa-
POIHBIM ydacTHeM «Y CTOMYMBOCTh PACTEHHH W MHUKPOOPTAaHM3MOB K HEOJIArONPUSATHBIM (DaKToO-
pam cpens» (3—7 urons, Upkytck — Bonbinoe I'onoyctHoe).

B srom roxy koHgepeHuus npoBoauTcs B ro0mneiHbli i MuctuTyTa rox — 31 mapra
2026 r. CUOUBP CO PAH ucnonnumnocs 65 1et co AHA OcHOBaHMA. KpaTko ocTaHOBHMCS Ha
OCHOBHBIX HCTOPHYECKHX JTAIaXx.

Wuctutyt 6611 opranu3oBad B 1961 r. kak Bocrouno-Cubupckuit 6nogornueckuii HHCTH-
1yT CO AH CCCP Ha 6a3e Otaena 6uonorun Bocrouno-Cubupckoro ¢umana CO AH CCCP,
KOTOpBIA ObLT co3man B r. Mpkytcke eme B 1949 r. B nmexabpe 1966 r. Boctouno-Cubupckuit
ouonornyeckuit nuuctutyr CO AH CCCP peopranuszoBan B CHOMPCKHH MHCTUTYT (DH3HOJIOTHU U
ouoxumuu pacrennit CO AH CCCP. Ha ocHoBanuu ykasza [Ipesumenra PCOCP 8 1991 r. Un-
CTHUTYT Bolel B coctaB Poccuiickoii akagemun Hayk. B 1992 r. IHCTUTYT mosiy4ui cBoe coBpe-
MeHHoe Ha3BaHHe — CHOUPCKHI HHCTUTYT (DU3UOJIOTHH U OMOXUMHH pacTeHuit CHOMPCKOro OT-
nenenust Poccuiickoit akanemun nayk (CUOHUBP CO PAH).

=y |

FOOWYHOE COBPAHWUE
OELECTBA ®M3MONOroB PACTEHWN POCCUHM;
. o 2016 r. 2

Apyrce, 4 2 =

Hpkytck, 2018 r. O6miee poTo yuacTHUKOB KOH(DEPEHLHU
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Boasioe I'onoycrHoe, 2023 1. Yuacthuku Kpyrioro crona
«Okonoruyeckue mpoodnems [Ipudaiikanbs u MyTH UX PELICHUS»

IlepBeiM pupexTopoM u opranuzaropom Mucrtutyra ¢ 1961 mo 1976 r. 6bu1 BhIIICYIIOMS-
HYTBI M3BECTHBIH (usuonor pacrenuit, ydenuk H.U. BaBumosa, mnpodeccop, unen-
koppecniorienT AH CCCP ®enop Dayapaosuy Peiimepc. C 1976 mo 2002 r. UHCTHTYT BO3Ii1aB-
st wieH-koppecnoraeHT PAH, npodeccop Propuk Koncrantunosuy Canses. C 2002 mo 2017 r.
JpekTopoM Obut 11.0.H., mpodeccop Buxrop Kupunnosuu Boitnukos. C 2017 o 2026 r. Uuctu-
TyT Bo3raaBisut 1.0.H. Buktop MBanoBuu Boponun. B Hactosiee Bpemst HCIOMHSICT 00sI3aHHO-
ctu qupekropa Mucturyra a.c.-x.H. Makcum AHaTosbeBruY PaueHko.

Co nHs cBOETO OCHOBaHUSA B Aanekne 60-e rr. MHCTUTYT y9acTBOBa B BXKHEHWIINX IS pe-
I'MOHA UCCIIEJIOBAHUSAX: B TepHo crpoutenbetBa bpatckoit 'DC Obun pa3paboTaHbl peKOMeH-
AUy 1o 0opbde ¢ THYcOM, KOTOPBIH CHIDKAT IPOM3BOAUTENBHOCTh TPYJA U OCIOXKHSUT ObIT
crpouternedt 'DC. MHCTUTYT oKa3aj CyLIECTBEHHYIO MOMOILb B OCBOCHUH LICIMHHBIX M 3aJICXK-
HBIX 3eMenb peruona. [Ipu crpoutensctBe BAM pa3paboTanbl peKOMEHIALNHN MO 3AIUTE JIECOB
ot Oosie3Heil u BpeauTeneil. BriepBbie B cTpaHe pa3paboTaHa TEXHOJIOTHs CHHTE3a MHUKpPOC(hepH-
YECKUX CyIb(ONOIUCTEPOIFHBIX KATHOHNTOB aHAJIMTHYECKOTO Ha3HAYEHH, HE YCTYNMAIONIHX 10
KaueCTBY JIY4LIUM MEXIYHApOJHBIM cTaHzapTaMm. Pa3pabaThiBaroTcs ajanTHpOBaHHBIE K CYpO-
BbIM KJIMMATHYECKUM YCJIOBHSIM HOBBIC TEXHOJOTHH BBIPAI[MBAHUS KYJIBTYPHBIX PACTCHHUIA.
BriepBbie npoBeneHbI MCCIIEI0BAaHUS BEICOKOTOPHOW ()IIOPBI PErHOHa, 3a KOTOPbIE aBTOp A.0.H.
JI. 1. Manemues ynocroen IIpemun AH CCCP um. B. JI. Komaposa. bbut pazpaboran mpoexT u
OCYIIECTBJICHO CTPOMTEIBCTBO MIEPBOTO B CTPAHE OTEYECTBEHHOTO (PUTOTPOHA — CTAHIIMU MCKYC-
CTBEHHOT'0 KJIMMara, (PYHKIMOHUPYET JIO0 CUX II0p M CIIOCOOCTBYET Pa3BUTHIO HOBBIX HAIpaBiie-
HUH UCCIEIOBAHUMN.

65 net — cepbe3HBI CPOK Ul HAYYHON OpraHW3aliy. JTO BpeMs HE TOJIBKO MOJBEICHHUS
UTOTOB, HO U TOCTPOEHHMS IUIaHOB Ha Oymymiee. Ceromnst MHCTUTYT Takxke NPOIOIDKAET Pa3BH-
BaTh 3aJI0KCHHbBIC TPAAMIMU, UATH B HOTY CO BPEMEHEM, Pa3BUBATHCS M CTABHTH Iepel coOoi
BBICOKHE LienH. VIHCTUTYT SIBISIeTCS OJJHUM M3 BEAYLIMX HAyYHBIX YUPEKICHHUH, pazpabarbiBaro-
LIMX TPUOPUTETHBIC NMPOOJIEMBbI COBPEMEHHON (DM3MOJIOTHU M OMOXUMUM pacTeHHH. OCHOBHBIMU
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HAIpPaBJICHUSMU UCCIISIOBAHUI SIBIISIOTCS: MOJICKYJISIpHAs OMOJIOT Sl PACTEHHUH; CTPYKTypa TeHOMa,
TeHHAsl MH)KSHEPHsl, OMOTEXHOJIOIUS; MEXaHH3Mbl yYCTOHYMBOCTU M IPOIAYKTHBHOCTH PACTCHHIA;
PacTUTEILHO-MUKPOOHBIE B3aUMOICHCTBUS; JEHIPOXPOHOIOIHS; (PU3HOIOr0-9KOIOrHYECKUE Po-
Onembl OnopasHooOpasusi. CrnoxuBLmiicss B HCTHTYTE KOJUICKTHB MO3BOJSIET HAICATHCS Ha
YCHEIIHOe pa3pelleHue CIOXKHBIX H BaXKHBIX 3a/1a4 COBPEMEHHOH Ouosornu. B Hacrosiiee Bpems
B UHCcTHTYTe (yHKIIMOHUPYIOT 9 Maboparopuii, 1 otner; 2 cranuoHapa — 3alapuHCKHIl arposKo-
JIOTMYecKnil cranuoHap, crauumoHap «Peuxka Beiapuno». OOmias mTaTtHas YHCICHHOCTb —
165 4enoBek, U3 HUX 72 HAay4YHBIX paOOTHHKA, 15 TOKTOPOB HayK, 56 KaHAUIATOB HAYK.

Bamisin B Oyayiee Mmo3BoJsieT HaM C YBEPEHHOCTBIO CKa3aTh, YTO OCHOBHbBIC (yHIaMeH-
TanpHble 1 npukiaaHbie nccaenoBanust CUOVBP CO PAH, takue kak W3ydeHHEe TeHOMHKH, TIPO-
TEOMUKH U MeTaOOJIOMUKH PACTeHUH ¥ MUKPOOPraHU3MOB IIPH CTpeccax pa3HOW MPUPOIbI, U3y-
YeHHEe YCTOWYMBOCTH M JUHAMUKH HA3EMHBIX KOCHCTEM B MEHSIOIINXCS KIMMAaTHUECKUX YCIIO-
BHSIX U [IPU QHTPOIIOTCHHOMN Harpy3Ke, COXpaHeHHE OMOJIOrn4eckoro pasnoobpasust baiikanbckoi
Cubupu mponoinkarsess U OyIyT pa3BHBAaThCA C YUETOM aKTyalbHBIX COBPEMEHHBIX BBI30BOB U
TPEHJIOB, @ ITO 03HAYALT, YTO Y BCEr0 HAYYHOTO COOOLIECTBA, BOBICUEHHOTO B U3ydYeHHE (HU3HO-
JIOTO-OMOXMMHYECKUX OCHOB YCTOWYNBOCTH PACTCHUH N MHUKPOOPTaHW3MOB K HEOIAaroNpHsTHBIM
(axropam cpesipl OyAeT MOBOJ] BCTPETUTHCS Ha MOJISIX HAIIKX OyIyIIuX KOH(pEpEeHIid 1 00CyaUTh
HACYIIHbIC BOIPOCHI, MOACIUTHCS PE3y/bTaTaMi M HOBBIMH IOIXOJAMH B paMKax aKTyalbHBIX
HarpaBJIeHUI OUOIOTHH.

Opeanuzayuonnbvlii Komumem KoHghepeHyuu
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POJIb ®PEPMEHTOB AJIbTEPHATUBHOI'O JIBIXAHUS
MHUTOXOHJPUNA B ®POTOCUHTE3UPYIOIINX KJIETKAX
PACTEHMI ITPU CTPECCE

I'. b. BopoBckuii

CUDUBP CO PAH, UpkyTck, Poccust
borovskii@sifibr.irk.ru

KioueBble ci10Ba: akTHBHBIC (DOPMBI KHCIIOPO/1A, AIBTEPHATUBHBIC JbIXaTEIbHbIE (DEPMEHTHI,
MHTOXOH/IPUH PACTEHHH, PAa300IIEHHOE AbIXaHHe, (OTOCHHTE3UPYIOLINE KICTKU

THE ROLE OF ALTERNATIVE RESPIRATORY ENZYMES IN
PHOTOSYNTHETIC PLANT CELLS UNDER STRESS

G. B. Borovskii
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: alternative respiratory enzymes, photosynthetic cells, plant mitochondria, reactive
oxygen species, uncoupled respiration

PacTenus UMEIOT [iBe B3aHMOCBSI3aHHBIC CUCTEMbI KIE€TOYHOM I'eHepalluy SHEPIUH — JIbIXa-
TEeNIbHYI0 U (JOTOCHHTETHYECKY10. 1 ecii B reTepoTpo(HbIX KJIETKAaX U B TEMHOTE IJIaBHAsl POJIb
B DHEPreTHYECKOM 00eCIedeHHH MeTaboNu3Ma MPHHANNIEKUT MHTOXOHIPUATFHOMY ABIXaHHIO,
TO B ()OTOCHHTE3UPYIOIIMX KIETKAX 3Ty (yHKIHIO OepeT Ha ceOst (OTOCHHTE3 B XJIOPOILIACTAX.
Postb MUTOXOH/IPHIA HA CBETY OCTACTCS MIEPBOCTEIICHHOM, HO TpaHC(HOPMUPYETCSI T APYTHX 3a-
nad. B nocnenHue rojpl cTano HOHATHO, YTO, BEPOSTHO, OCHOBHOM Il MUTOXOHIpPHH B (hOTO-
CHHTE3UPYIOMUX KIETKaX PACTCHHH HPU OCBEIICHHH CTAHOBUTCS POJIb Oydepa, MO3BOIIONIETO
JieprKath 1oz KoHTposem 6ananc npoussojctsa AT®, peryaupoBKy ypoBHS BOCCTAHOBICHHOCTH
MUPUINHHYKICOTH10B, TeHepain ADK nu ADA, a Takke ONTHUMU3UPOBATH OCHOBHBIC MeTabo-
JIMYECKHE MOTOKH, YTO 0OCOOSHHO BAJKHO MPH CTPEccax.

BakHas 4acTh U3 TUX HEKAHOHMYECKHX [JII MHTOXOHAPHH (yHKIMH oOecrednBacTcs
AJIbTCPHATUBHBIMU IbIXATCIIBHBIMU q)epMeHTaMI/I MHTOXOHﬂpMﬁ, MHOTI'M€ M3 KOTOPBIX aKTUBHBI
npu crpecce. Y Arabidopsis thaliana st depmentsr kommpytor cemp renos NAD(P)H-
neruzaporenas tumna I (ND II: NDA1-2, NDB1-4, NDC1) u nsiTh reHOB albTepHATHBHON OKCH/JIa-
361 (AOX1a-d, AOX2) u Tpu rena pasobmaromuiero 6enka (UCP1-3). B ycnosusix, Korxa SHeprus
UHTCHCHBHO BBIPA0ATBIBACTCS CBETO3aBUCHMBIMHU PEAKIMSAMH (hOTOCHHTE3a, XJIOPOIIACTHI Jie-
MOHCTPHPYIOT HEJJOCTATOUYHYIO CIIOCOOHOCTD MOCTaBiATh AT® B LUT0307b. DHEPrUs MpU 3TOM
YaCTHYHO MOCTABIISACTCS U3 XJIOPOIIACTOB B MHTOXOHAPUHM B JopMe MaJiaTa, a OKHCICHHE Majla-
ta rerepupyer HAJIH u AT®. IlepexioueHne MUTOXOHAPUI HA HECONpPsKEHHbIE (AIbTEpHA-
THBHBIE) IyTH TPAHCIIOPTA 3IEKTPOHOB ABILICTCS CIOCOOOM JOCTHKEHHs CTaOMIBHOCTH U DHEp-
ro3(pHeKTHBHOCTH (POTOCHHTE3NPYIOMIUX KIETOK.

Hccneoosanue evinonneHo npu nodoepiicke 20cyoapcmeeHHozo 3adarusi MunobpHayku
Poccuu onss CHPHUEP CO PAH (Pez. Ne HUOKTP — 125021902487-9) u Poccuiicko2o nayunozo
¢onoa (npoexm 23-24-00097, https://rscf.ru/project/23-24-00097).
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HNCCJIEAOBAHUA CUBUPCKOI'O MHCTUTYTA ®U3UOJIOT'NN
U BUOXUMUU PACTEHUI CO PAH B OBJIACTH JIECHOM
9KOJIOI'mn

B. U. Boponun*, T. U. Mopo3oBa, B. A. Ockoukos, A. I1. Cu3bix
CUDUBP CO PAH, UpkyTtck, Poccust
*bioin@sifibr.irk.ru

Kiouesbie cioBa: baiikanbckas CHOMpE, JI€CHBIE TTOKAPBI, TapareHe3

STUDIES OF THE SIBERIAN INSTITUTE OF PLANTS PHYSIOLOGY
AND BIOCHEMISTRY SB RAS IN THE FIELDS OF FOREST ECOLOGY

V.1 Voronin*, T. I. Morozova, V. A. Oskolkov, A. P. Sizykh
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: Baikalian Siberia, forest fires, paragenese

3HAYUMBIM DKOJIOTHYECKUM (HAKTOPOM OCJIa0JICHHUS JIECOB B PETHOHE SIBIISICTCS TAKXKE pac-
MPOCTPaHEHHE U BCIIBIIIKK MAaCCOBOTO PAa3MHOXKEHHSI HACEKOMBIX-Kcmio(haroB U (uiiodaros.
ITokazaHo, 4TO WX BPEIOHOCHOCTH MOXKET BO3PACTaTh 10 SKCTPEMAILHO BBICOKOH, KOTJia OHU
CIIOCOOHBI BBI3BATh M3MEHEHHE CTPYKTYpPbl HacaIeHHH. Pa3BUTHE IBYX CEpbE3HBIX yrpo3, Ta-
KHX KaK MPOM3OLIE/NIAs SIUAEMUYESCKas BCIbIIIKA OAKTepUaTbHON BOJSIHKH U aKTHBHO Pa3BH-
BAIOLIAsICS MHBA3UsI yCCYPHIHCKOro moiurpada, B KOPHE MEHSET JIECONATOJIOTHYSCKYI0 CHTya-
LU0 — MOJ] YTPO30ii OKa3bIBAETCs CYIIECTBOBAHNE TEMHOXBOMHBIX jiecoB FOsxHoro [Tpubaiikabs,
KaK 3KocHcTeMbl. [IpakTiHuecku Bce TEMHOXBOMHBIE Jleca Xamap-/labana B Onrpkaimie msaTh JeT
OyIlyT CyLIECTBEHHBIM 00pa30M MOBPEXKICHEBI,  OKAPOOIIACHASI CUTYAIUsl CTAHET YPEe3BbIYAiTHOI.

YcTaHOBIICHO, YTO BOSHUKHOBEHHUE JICCHBIX IT0XKAPOB CONPSDKEHO C 3aCyXaMH, KOTa KOJIU-
YECTBO COJHEYHBIX IATEH yMEHbIIAaeTcsl. Pe3yibTaThl KpOcC-BeHBIIET aHaIM3a WILTIOCTPHPYIOT
CHHXPOHHOCTh MEX/y IIO)KapaMH M YHCIOM COJHEYHBIX IISITCH, KOTOpas IPOHCXOIUT B
11-1eTHEM COJTHEYHOM LIMKJIE, YTO YKa3bIBACT HA 3HAUMTEIBHYIO POJIb COJHEYHON aKTHBHOCTH B
Pa3BUTHUH 3aCYyXH H, CJIEJ0BATEIIBLHO, JIECHBIX I10JKapOB.

CexBecTpanusi AMOKCHAA yrJIeposia XBOMHBIMH JIECAMH, MPOU3PACTAIOIIMMHI Ha TEPPHUTO-
pun baiikanbsckoro npupoxaHoro pernona (bIIP), cocrasisier 354,08 mitH T, exeronHas mpoayk-
ust (OTOCHHTETHYECKOTo Kucimopoa cocrasisier 1030,0 mua T O2.

AHanu3 COBOKYITHOCTH JaHHBIX, ITOJYYEHHBIX HPHU HCCIIEOBAHUIX 3KOTOHAIBHOM pacTH-
tenbHOCTH [Ipubaiikaibs, B MepByI0 O4epe/b MOYBEHHO-T€00OTAaHUUECKUX MPOQUIICH, 1eMOH-
CTPUPYET SIBJICHUE MapareHe3a pacTUTEIbHBIX coo0IecTB. [TapareHe3 moHnMaeTcs Kak pa3BUTHE
PaCTUTENBHBIX COOOIIECTB, CXOIHBIX 110 COCTABY M CTPYKTYPE U HE OTHOCSIINXCS K 30HAIBHOMY
THITY (TI0SICY) PACTUTENBLHOCTH.
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YCTOMYUBOCTH PACTEHUI K HEBJIATOITPUSTHBIM ®AKTOPAM
CPE/1bl: 3AKOHOMEPHOCTHU U MEXAHU3MBbI

C. A. I'epacbkuH

HUIL «KypuaToBckuit HHCTUTYT» — Kyp4aTOBCKHIi KOMIIJIEKC paJMOIOTUH U arpO3KOJIOTHH,
O6uuHCK, Poccust

stgeraskin@gmail.com

KinioueBble ciioBa: pacTCHUs, MOHU3UPYIOLIEC U3ITYUCHUE, alariTalys, SITMICHECTUKA, TTOITYJISIIUNA

PLANT RESISTANCE TO ADVERSE ENVIRONMENTAL FACTORS:
MECHANISMS AND PATTERNS

S. A. Geras’kin

NRC “Kurchatov Institute” — Kurchatov Complex of Radiology and Agroecology, Obninsk,
Russian Federation

Keywords: plants, ionizing radiation, adaptation, epigenetics, populations

AnanTanys K cTpeccopaM OKPYXKAIOIIEH cpezbl sIBISIETCS BaXKHEHIIIMM CBOICTBOM pacTe-
HUii, MO3BOJISIFOIMM WM, HECMOTpPS Ha HETOJBIKHBIA 00pa3 »KHU3HHU, BBDKHUBATH B M3MEHYMBON
cpene. [loBbIeHHAsT YCTOHYNBOCTE OOJBIIUHCTBA PACTCHUH K HOHH3HPYIONMIEMY U3TYYCHHUIO IO
CPaBHEHUIO C KMBOTHBIMHU CBsi3aHa ¢ Oosee 3()(PeKTUBHOIN CUCTEMOIT aHTHOKCHIaHTHOMN 3alUThI,
cucremamu penaparun JJHK, o0pa3zoBaHreM HOBBIX PEIPOAYKTUBHBIX CTPYKTYP B XOJI€ OHTOTE-
He3a, CACPXKHMBAIOIINX JCHCTBHE BPEOHBIX MYyTAaI[Mid, a TAK)XE 3HAYMTEIBHOH HM30BITOUHOCTHIO
MIPOM3BOJICTBA CEMsH. XPOHHYECKOE PAIMALMOHHOEC BO3ACHCTBHE AaKTHBHUPYET OMOJOTHYECKHE
MEXaHU3MBI, IPUBOSIINE K MOBBIIICHUIO PaJHOPE3UCTEHTHOCTH MOMYJISIIUU. Bbicokne MoutHo-
CTH 7103 XPOHUYECKOTro OOIyYeHHUS NMPUBOIAT K OTOOPY Ha 3(p(PEeKTHBHOCTH CHCTEM penaparui,
TOTJa KaK HU3KHE aKTHBHPYIOT JMUTEHETHYECKHE MEXaHU3MBbI, KOTOpPbIE PUBOIST K MOAAepKa-
HUIO OKHCIIUTEJIBHOTO 0ajaHca, JOMOJHUTEIFHOMY CHHTE3y MIAEpPOHOB M KOHTPOIIO Iepeme-
[IeHUsT MOOMIIBHBIX T€HETHUYECKHX 371eMeHTOB. OOMydeHHe MOXET MPUBOAWUTH K HAPYIICHUIO
CBsI3€H MEXK/y KOMIIOHEHTAMHU KOCHCTEM U IIOCIEICTBUSM, KOTOPbIE MOTYT KapAWHAIBHO OTIIH-
4aThCs OT OXKUIAEMbBIX Ha OCHOBE MH(POPMAIUK 00 OPraHU3MEHHOM U TIOIYJISIIHOHHOM YPOBHSIX.
[TosTOMY HCIIOJIB30BAaHHE YKOJOTMYECKUX 3HAHUH MMEET Ba)KHOE 3HA4YCHHE /U IOHUMaHUS pe-
AKIUH TOYJISAIMI 1 SKOCUCTEM Ha BO3/IECHCTBHE CTPECCOPOB.

Tloozomoska Ooknada evinoaHeHa 6 pamkax eocyoapcmeennoeo 3aoanus HUL] «Kypua-
MOGCKULL UHCIMUMym» no meme <Hccnedosanus 6030eticmaust paouayu Ha npoyeccyl JcusHeoe-
AMETLHOCIMU PACMENUT, HCUBOMHBIX U MUKDOOP2AHUSMOG HA 2EHEMUYEeCKOM, MONEKYIAPHOM U
KJIeMOYHOM YPOGHE C NpUMeHeHueM cogpemennblx menooos» (5¢.6.3).

OcHoBHBIE MY0IMKALMK ABTOPA 110 TeMATHKe A0K/1a/1a:

Geras’kin S. Plant adaptation to ionizing radiation: mechanisms and patterns // Science Total Envi-
ronment. 2024. Vol. 916. Art. 170201. DOI: 10.1016/j.scitotenv.2024.170201

Comparative analysis of epigenetic variability in two pine species exposed to chronic radiation in
the Chernobyl and Fukushima affected zones / V. Bondarenko, S. Geras’kin, E. Bondarenko, V. Yoschen-
ko, S. Bondarenko, A. Khanova, D. Garbaruk, K. Nanba // Environmental Pollution. 2023. Vol. 330.
Art. 121799. DOI: 10.1016/j.envpol.2023.121799
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KAJIBIIMEBBIE KAHAJIBI PACTEHWI U X POJIb B OTBETAX
HA CTPECCOBBIE BO3JIEMCTBUS: COBPEMEHHOE COCTOSIHUE
MPOBJIEMBI
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demidchik@botany.by
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CALCIUM CHANNELS OF HIGHER PLANTS AND THEIR ROLE
IN PLANT STRESS RESPONSES: CURRENT STATE OF THE ART

V. V. Demidchik
Institute of Experimental Botany of the National Academy of Sciences of Belarus

Keywords: Ca" channels, cell signalling, stress, higher plants

TeHepalys KajblUEBBIX CHIHANIOB (BPEMEHHOE MOBbINIEHHE YpoBHs akTuBHOocTH Ca’’ B
LUTOIIIA3ME), COPOBOXKIACT MPAKTHUYESCKH JTF000E CTPECCOBOE BO3JCHUCTBUE y PACTEHUM, BKITIO-
yasi 3aCOJICHHE, 3aCyXy, TSDKEJble METasllbl, IATOreHbl U OKMCIIUTENbHBIH cTpecc. 3a reHeparuio
Ca’’-curHanos B kneTke oTBeTcTBeHHBI Ca’’-mpoHmIaemMsie HOHHEIX KaHamb! (Ca’'-xamamsr) —
HOHHBIE TIOPbI, KaTalu3upyloue Bxosuuii notok Ca’>" B nuronnasmy. Brepsbie notoku Ca®”
yepe3 MeMOpaHbl KJIETOK pacTeHWH ObLIM 3aperucTpHpoOBaHbI Ooiiee monmyBeka Hazan. Tem He
MeHee IeHeTHYecKasi IPUPOoJia U CTPYKTypa ONOCPEIYIONMX UX OEIKOB OCTaBalach HEMOHATHON
JI0 HEJABHETO BPEMEHH. YIKe B MEPBBIX pacIM(POBAHHBIX TEHOMAX PACTCHHH ObLIM OOHaApYKe-
HbI TCHBI, CXOKHE C TeHAMU KaTHOHHBIX KAaHAJIOB JKUBOTHBIX, a K KOHILY 2010-X ObUIH BBISBIICHBI
reHeTHYECKHE CeMeHicTBAa MOHHBIX KaHaIOB pacTeHmi, obsanarome moTeHmuanbHoir Ca’'-
IPOHMIIAEMOCTBIO. OT0 B mepByto ouepensb cemeiictBa Cyclic Nucleotide Gated Channels
(CNGC) u Plant Glutamate Receptor-like (GLR), npoyKTbl KOTOPBIX B FeTEPOIOIUYECKHX JKC-
MPECCHOHHBIX CHCTEMaX MOTYT (JOPMHUPOBATH COOTBETCTBYIOLINE MPOBOAUMOCTH. PuiioreHeTH-
YeCKuil, CTPYKTYpHBIN U (pyHKIMOHaIbHBIN aHann3 CNGC mokasai, 4To OHHU SBOJIOIUOHHO Clia-
00 cBsizaHbl ¢ ux romojoramu B apyrux LlapcrBax. B 2025 r. 6sut0 o6HapyxeHo, uto CNGC
pacTeHuil yTpaTmiii BO3MOXHOCTh akTUBHPOBAThCS TAM® u nl'M® BBHAY CTPYKTYpHOTO H3-
MEHEHHs B CaiiTe CBA3BIBAHMS LMKINYECKUX HykIeoTH0B. HenaBHo paciundpoBanHas CTpyKTy-
pa cenexrusHoro Guinstpa AtCNGC5 nokasana BHICOKYH0 u3GupatensHocTs k Ca®’, uto nenaer
CNGC nepsbivMu «ucTHHHbIMU» Ca’’-xaHanamu pactenuii. GLR pacTeHuii B OTIHYHME OT rOMO-
JIOTOB JKMBOTHBIX UMEIOT 3HAYUTEIILHO 00Jiee KPYIHbIE pa3Mephl CyObeaNHHI, HHYIO JIOMCHHYIO
OpraHu3alliio M cojaepkaTr calT cBasbiBanus riytatuona. Kaxk CNGC, tak u GLR pacrenuit
(OpMHUPYIOT HECKOJIBKUX KJIAJI, JOCTATOYHO OTJAJICHHBIX, YTOOBI pacCMaTpHUBaTh MX B KauyecTBE
camocrositenbHbix cemeicTB. st CNGC u GLR ycranoBien psia QyHKIuiA, cpean KOTOPBIX
Ca?'-curHanusanus Tpu cTpecce ABJIAETCS OJHOM U3 KIIOYeBbIX. B MOCIEIHNIE IO/Ibl TAKKE BbI-
ABJICHBI YHUKaJIbHBIE ceMelcTBa «HekaHoHHueckuxy» Ca’’-KaHanoB pacTeHuil, BKIIOYas KaHajbl
cemeiictea MILDREW RESISTANCE LOCUS O (MLO), WTS (WeiTsing), REDUCED-
HYPEROSMOLALITY-INDUCED-[Ca*]i-INCREASE 1 (OSCA1), Resistosomes 1 MexaHo-
yyBcTBUTEIbHBIC KaHanel MCA, MSL u Piezo. OnpeeneHa ux CTpyKTypa, CEIEKTHBHOCTb, 0CO-
OEHHOCTH PETyJISIIUK U POJIb B CTPECCOBBIX OTBETAX.

Paboma nodoepacana epanmom 5PODU Ne 525K11-086.

23



YCTOMYMBOCTL PACTEHUM 1 MUKPOOPTAH3MOB K HEBITATOMPUATHBLIM ®AKTOPAM CPE[bI
Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

CTPATETUU MACCOBOI'O AHAJIM3A OMUKCHBIX JTAHHBIX
AJI51 PEKOHCTPYKIMU MOJIEKYJISIPHBIX MEXAHU3MOB
CTPECCOBOI'O OTBETA PACTEHUU
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STRATEGIES FOR LARGE-SCALE OMICS DATA INTEGRATION
IN PLANT STRESS BIOLOGY

A. V. Doroshkov %%, A. V. Bobrovskikh %, E. I. Bondar 2, U. S. Zubairova *

LICG SB RAS, Novosibirsk, Russian Federation
2Siberian Federal University, Krasnoyarsk, Russian Federation

Keywords: genetic mechanisms, data meta-analysis, systems biology, plant stress, transcriptome

B ycrnoBusx rio0anbHbIX KIMMAaTHYECKUX M3MEHEHHH 3aIliTa arpodKOCHCTEM 3aBUCHUT OT
MOHUMaHHsl M YJIydIICHHs aJalTallMOHHOrO MOTeHIuana pacrenuid. Kiaccuueckuii renernue-
CKHMI aHaJM3 CEroJHs JOMOJHEH OMHUKCHBIMU» TEXHOJOTHSIMH MacCOBOro cOopa AaHHBIX. DTO
MO3BOJISICT PEKOHCTPYHPOBATh TOIMICHHYIO0 apXUTEKTYPy OTBETa Ha OHOTHUYECKHE M abHOTHYe-
CKHE CTPECCHI, BBISIBIISIA KaK Ma)KOPHBIE PETYJISTOPBI, TaK ¥ MUHOPHBIE B3aUMOJCHCTBHS CO 3HA-
YUMBIM CyMMapHbIM 3(pektom. MeTaaHalu3 TPAHCKPUNTOMHBIX JAHHBIX MOMOI'aeT MacCOBO
BBISIBJISITh HETPUBHAIIBHBIE 3aKOHOMEpHOCTH ycroiunBocT. O0benuneHne corer RNA-seq skc-
MEPUMEHTOB TI03BOJISIET MEPEHTH OT SIUHUYHBIX KOPPEISILUA K MOJICIMPOBAHUIO TTI00aTbHBIX
ceTell TeHHOM peryIsiny, KOHCEPBATUBHBIX KAaCKa/I0B M BApUAOEITBbHBIX JJIEMEHTOB CHCTEM.

I'7IaBHBIM METOJIOJIOTHYECKUM 0apbepoM MAacCOBOTO aHan3a SBISIETCS «MaKeTHBIH (-
(dexr» (batch effect), BeI3BaHHBINH TeTepPOreHHOCTHIO JTAOOPATOPHBIX MPOTOKOJIOB, MIATHOPM ce-
KBEHUPOBAHUsI M JCTaleil ycinoBuil BeIpaiuBanus. KOppekis 3TOro BBIYHCIUTEIBHOTO IIyMa
0e3 morepr OHOJOTMYECKOTO CHrHAa TpeOyeT NPUMEHEHHs CTaHIapTU30BaHHBIX METO/IOB HOP-
MaJu3anuy ¥ (pakTOPHOTO aHaIu3a.

B noxnazme Oyzaer mpeactaBieH 0030p MCIOB3yEMbIX aBTOPAMH CTPATETHid /it yHU(HKa-
LMK OJHOPOAHBIX KCIIEPHMEHTOB C OJHOW CTOPOHBI, W CTPATErHil MCIONB30BAHMUS JOTOJTHH-
TeNbHBIX (HAaKTOPOB sl MU QEpeHIIMAIBHON PEeKOHCTPYKIIMH PEryJISTOPHBIX B3aUMOCBSI3EH ¢
npyroii. KomOuHanus Takux moaxo/10B [yl MeTaaHanu3a kiaccudeckux (bulk) Tpanckpunromos
U TPAHCKPHUIITOMOB C KJICTOYHBIM Pa3pelieHHeM AT PEKOHCTPYHUPYEMYIO KapTHHY CTPECcCo-
BOT'0 OTBETa OOJIEe MOTHOM.

Crparernu ObUIM NPUMEHEHB! JUISl M3YUCHHUs OTBETAa Ha aOMOTHYECKHE CTPECChl KaK MO-
nenpHoro Buaa Arabidopsis thaliana, Tak ¥ KyJabTypHBIX BHIOB PAaCTEHHi, TakuxX Kak Triticum
aestivum, Zea mays, Busl poaa Solanum. PaGoTa ¢ IMPOKHM KPYroM BHIOB JaET 3BONIOIHOH-
HYIO TIEPCIEKTUBY U MO3BOJISIET MEPEXOANUTH OT M3yUYEHHs OTIEIbHBIX T€HOB CTPECCOBOIO OTBETA
K IpolieccaM caMOOPraHU3ali MYJIbTUICHHBIX aHCAMOJIeH.
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MHUTOXOHJAPUAJBHAS TETEPOIIIASMUSA
W BHYTPUKJIETOUYHBIA OTEOP MUTOXOHIPUAJIBHOM JTHK
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MITOCHONDRIAL HETEROPLASMY AND INTRACELLULAR
SELECTION OF MITOCHONDRIAL DNA

D. A. Knorre
Belozersky Institute of Physico-Chemical Biology, MSU, Moscow, Russian Federation
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VY 3yKapHOT Ha KOKAYIO KOIUIO SIEPHOT0 TeHOMa OOBIYHO MTPUXOUTCS MHOMXKECTBO KON
mutoxonapuansHoit JJHK (mT/IHK). Eciu B 01HO# KileTKe MPUCYTCTBYIOT pa3iMyaroiinecs Ba-
puantsl MT/JHK, Takoe cocTosiHue HAa3bIBAIOT MHTOXOHIPUAIILHON TeTepOIUIa3Mueid. Y pacTeHUit
1 rprbOB OHA ONMHCAaHAa MHOTOKPATHO, MPUYEM YacTO OJAWH M3 BAPHAHTOB COJACPKUT MYTALlHH,
BpEIHBIC [UIS KIETKH B IIEJIOM, HO HE IPEMSATCTBYIOMNE PEINIMKAIIMN U PACTIPOCTPAHEHUIO 3TOTO
BapHaHTa BHYTPH KJIETKU. Takue BapuaHTHI MOMAAAIOT MO/ ONPEACTICHUE «ITOUCTHIYHOTO TeHaY.
Mpbl HccienoBadl TPACKTOPUH MUTOXOHIPHAIBHON TETepOIUIa3MHU Ha IPHUMEpE IEKapCKUX
npoxoked  Saccharomyces cerevisiae, MCKyCCTBEHHO CO3/aBas €€ CKpPEUIMBAHMEM KIIETOK C
m1/IHK aukoro tuna (rho*) u xierok, ubst Mmt/IHK comepskut obmupHyto nenenuto (rho-). Msr
OLICHWJIM PEAKIMI0 KJIETOK Ha MOSBJIEHHE MYTaHTHBIX BapuanToB: rho-mt/JHK He BbI3bIBasa
HAKOIUICHUSI MapKepPOB MUTOXOHAPHAIBHOIO CTPECCa, TO €CTh OCTaBaJach MPAKTUYECKH «HEBH-
JIAMOM» JIJIsl CHCTEM €ero JeTeKuuu. Kpome Toro, Mbl M3MEpWIIH CIIOCOOHOCTH MO -BapuaHTOB
BoitecHATh rho*-MTIHK mipu ckpenmBanuu. Oka3aaoch, 4TO HEKOTOPBIE M3 HUX CO BPEMEHEM
YBEITHYUBAIOT CBOKO JIOJTFO, HECMOTPSI Ha HU3KYIO MCXOIHYHO KOMHWHOCTH. Takue BapuaHtsl, Oy-
Jiy4d OECIIONIe3HBIMHU JUISl KJIETKH, 00JIaIal0T IOBBIIICHHOW NPHUCIOCOOJICHHOCThIO HA BHYTPH-
KJIETOYHOM yYPOBHE Ml TEM CaMbIM SIBJISIFOTCS STOMCTHYHBIMU. Hammm pe3ynabTaTsl mpearnonaraior,
4TO BHYTPHUKJIETOYHAs npucrocodieHHocTs rho -BapuantoB MT/IHK pacteT 0T mokojeHuUst K mo-
KOJICHUIO 32 CYET BTOPUYHBIX JICTCIUH, KOTOPBIE MPUBOIAT K IOSIBICHHIO OOJIee 3TOUCTHYHBIX
BapUaHTOB. Taxum 06pa30M, HAKOIJICHUC MYTAHTHBIX BAapUAHTOB, [ABM)KMMOC MYTallUAMH U
BHYTPHUKJIETOYHBIM OTOOPOM, YPaBHOBEIIMBAETCSI OTOOPOM HAa YPOBHE IIENBIX KJIETOK, KOTOPBII
3aIyCKaeTcs JIUIIb NTPH BBICOKON CTENEHU reTeporuiasMuu. Mbl mpeanonaraeM, 4To B X0€ 3BO-
JIIOIMU 3YKAapHOT BBIPAOOTAIMCH MEXAHU3MBI, IPEMATCTBYIOMINE PACIPOCTPAHCHUIO 3TOMCTHY-
HbIX BapuantoB MTIHK.

Hcenedosanue svinonneno npu noooepacke gonoa PH® (npoexm 22-14-00108-17).
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HORIZONTAL GENE TRANSFER INTO ORGANELLES AND
HORIZONTAL MITOCHONDRIA TRANSFER IN HIGHER
EUKARYOTES

Yu. M. Konstantinov* V. I. Tarasenko, T. A. Tarasenko
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: mitochondria, DNA, transmembrane transfer, horizontal transfer

MUTOXOHIPHU 3yKapHOT 00NIaAl0T TAKMMH yHHKAaJIbHBIMHM CBOWCTBAMH, KaK HPUPOAHASL
KoMIeTeHTHOCTh K moryomennio JJHK u HenaBHO oOHapy»KEeHHOH CIOCOOHOCTBIO K TOPU30H-
TaJbHOMY TIEPEHOCY MKy KiIeTkaMu. PaboTa mocBsIieHa aHAIN3y JaHHBIX B HOJIb3Y HPEACTaB-
JIeHni 0 ¢BA3M MUTOXOHApHansHoro uMmnopra JIHK ¢ 5BoIrOnMOHHO-reHeTHYEeCKMMH IpoLecca-
MH U PACCMOTPEHHIO NEPCHEKTUB NPUKIIAJHOTO UCHOIB30BAHMS TOPU30HTAILHOTO NIEPEHOCa MH-
Toxonapuil. Umnoprom JIHK B MUTOXOHApHH € NIOCIEYyIONIEH HHTErpalluell B X0€ AIUTEIbHON
9BOTIOIUH MOXHO OOBACHUTH (hEHOMEH HHQIIAMU MUTOTCHOMOB, NPOSBIAIONIMIICS B BHUIC
HeoObIualiHO OOJIBIIOTO pa3Mepa y Ha3eMHBIX pacTeHHH. MUTOr€HOMbI pacTeHHH COAEpKaT TH-
TaHTCKOTO pa3Mepa MEXKIEHHBIE cHelcepbl, MHTPOHBI B T'€HaX, MHOTOYHCIEHHBIE TOBTOPHI, a
TaKKe y MHOTHX BUJIOB BUAOCHELH(DHUUECKIE HAOOPHI KOJIBLEBbIX U IMHEHHBIX IUIA3MHUJL, YTO JIe-
JIaeT MUTOXOHIPHU KAaHIUIATOM Ha NPUMEHEHHe B OmoTexHonoruu. CpaBHHTEIBHO HEIaBHO
YCTaHOBJICHO, YTO OIpE/EICHHbIE TUIBI KJIETOK MJICKONUTAIOMIUX AKCIOPTUPYIOT CBOM MHTO-
XOHJIPHU JUIS JOCTABKH B KJICTKH, HE CBSI3aHHBIC MEXKIY COOOM II0 CTAJHU PA3BHTHS IIyTEM IHIPO-
1iecca, Ha3BaHHOTO MEKKJICTOYHBIM nepeHocoM Mutoxonapuit (MIIM). Beissnena pons MIIM B
peryJisiiuM KIETOYHOro MeTaboiu3Ma, KaHleporeHese, (GyHKIHOHUPOBAHMU MMMYHHOH CHCTe-
MBI, TIOJUIEP’KAHNM TKAHEBOTO TOMEOCTAa3a, KOHTPOJIE KaueCTBA MUTOXOHJPHH, 3aKUBJIEHUM PaH
u GyHKIHUK KUPOBOI TKaHU. OTKPBIBAIOTCS NEPCIEKTUBBI HcTioab30Banus MIIM npu paspabot-
K€ HOBBIX CTPATeTHi 11 JIeueHus Ooie3Hell ueoBeKa 1 yCUICHNs KJICTOUHOI Tepanuu.

OcHOBHBIE l'lyﬁﬂl/ll(al.ll/ll/l ABTOPOB 0 TeMATHKE AOKJ/1a/1a:

Borcherding N., Brestoff J. R. The power and potential of mitochondria transfer // Nature. 2023.
Vol. 623 (7986). P. 283-291. DOI: 10.1038/541586-023-06537-z

Tric proteins and TOM complex subunits are involved in the import of short DNA fragments into
Arabidopsis mitochondria / T. A. Tarasenko, K. D. Elizova, V. I. Tarasenko, M. V. Koulintchenko, Yu. M. Kon-
stantinov // Protoplasma. 2025. Vol. 262, N 6. P. 1591-1603. DOI: 10.1007/s00709-025-02083-9
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USE OF WHOLE GENOME DATA AND PREDICTIVE CLIMATE
MODELS FOR ASSESSMENT OF THE ADAPTIVE GENETIC
POTENTIAL AND POTENTIAL RESILIENCE OF SIBERIAN LARCH
(LARIX SIBIRICA L.) POPULATIONS TO FUTURE CLIMATE CHANGE
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The vulnerability of 37 Siberian larch populations across climatically diverse regions of
Russia to future climate change was evaluated using a genomic offset (GO) framework that inte-
grates genome-wide SNP data with environmental variables. Gene-environment association
(GEA) analyses (BayeScEnv, LFMM2, and RDA) identified candidate adaptive loci linked to six
key bioclimatic variables. Based on these loci, GO was estimated using three approaches imple-
mented in RONA-RDA, RDA, and Gradient Forest frameworks under multiple climate models
(MIROC6, BCC-CSM2-MR, MRI-ESM2-0), scenarios (SSP2-4.5, SSP3-7.0, SSP5-8.5), and
time periods (2041-2060, 2061-2080, 2081-2100). Results revealed consistent spatial patterns of
vulnerability, with northern and high-altitude populations, as well as populations from more con-
tinental and moisture-limited regions, exhibiting the highest GO and thus the greatest risk of mal-
adaptation. In contrast, several central and southern populations showed relatively low vulnera-
bility. The importance of temperature sta-bility (isothermality) and precipitation of the driest
month as key drivers of adaptive variation was highlighted. Overall, our findings demonstrate
substantial heterogeneity in climate vulnerability across the species range and provide a genomic
basis for conservation strategies, including assisted gene migration and climate-adaptive forest
management.
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THE ROLE OF EXPANSINS AND
XYLOGLUCANENDOTRANSGLYCOSYLASES IN PLANT ADAPTATION
TO ABIOTIC STRESS

B. R. Kuluev*, Z. A. Berezhneva, Kh. G. Musin
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DKCIaHCHHBI — He)ePMEHTATHBHBIE OCNIKH, BBI3BIBAIOIINE OOpaTUMOE paspyllieHHE BOJO-
POHBIX CBs3EH MEXy MUKPO(UOPUIIIAME LIEJLTFOI03bl U CBSI3YIOIUMHU TJIMKaHAMU, YTO TIPHBO-
JIAT K OCIAa0JICHHIO KICTOYHBIX CTEHOK M MX MOCIEIYIONEMY PACTSHKCHUIO Y PACTYIINX KIETOK.
Kcunormokansunorpancriankosunassl (XTHs) — anomnactuueckue rugpoiautiuyeckue Gepmen-
TbI, KOTOPBIC OCYLICCTBIISIOT PEAKUUH TPAHCTIIMKO3MIMPOBAHUSI M PACIICIUICHUS CBSI3YIOLIMX
TJINKaHOB KJICTOYHOM CTEHKH pacTeHHI. DKkcnpeccus skcnancuHoB U X THs cBsizaHa ¢ pa3BuTHEM
3alpOrpaMMHPOBAHHOIO OTBETA Ha aOMOTHYECKUE CTPECCOBBIC (hAKTOPBI, MPUYEM Yalle BCEro
MpU JISWCTBUU CTpeccopoB Habirogaercst nossieHne cogepkanns MPHK stux 6enkor. B psye
paboT mokasaHa 3alUTHas posib SKCnaHcHHOB M X THS mpu eliCTBHUM TaKUX CTPECCOBBIX (aKTo-
POB Kak 3acyxa, ’apa, XOJIO/I, 3aCOJICHHEe, TSDKEIble METaulbl U Ap. B paMkax u3yueHus ponau
skcrancuHoB 1 XTHS B perysisiiiiy pocTa pacTeHHid, HaMU paHee ObLIN IOJYYeHbI TPAHCTCHHbIC
pactenus Tabaka ¢ KOHCTHTYTHBHOM sKcnipeccueit renoB PNEXPAL, PNEXPA3, PnXTH1 Populus
nigra. Hamu Takke ObUTH MPOBEICHBI HCCIEAOBAHHSA TCHOB JKCrmaHcHHOB Tabaka NtEXPAL,
NtEXPA4, NtEXPAS5 u rena NtEXGT, xomupyromero XTH Tabaka. Bbeut ompezaeneH mnpoduib
9KCIIPECCHU ATHX T'€HOB B Pa3JMYHBIX OpraHax Tabaka B 3aBUCHMOCTH OT BO3pacTa, Ipu Jeii-
crBun NaCl, 3acyxu, rHIIOTEpMUH | [IPU 3K30r€HHOM 00paboTke duroropmonamu. Ha Tpancren-
HBIX pacTeHWsIXx Tabaka ObUla IOKa3aHa BOBJICYCHHOCTh dKcraHcuHOB U XTHs B obecrieuenue
pocra npu JedUuUTe BIATH IMyTeM MOJIepKaHHs KJIETOYHOTO PACTSKEHUSI B KOPHSX U CTEOISIX
Ha BBICOKOM YPOBHE U TOBBILICHHS CIIOCOOHOCTH d(P(PEKTUBHO COXPAHSIThH BIAry B JIUCTHSX 3a
CYUeT BIMSHUS Ha IJIOTHOCTh PACIIONIOKEHHS YCTBHIL U Pa3Mepbl YCTBHUYHOM IIIENH, a TAKKe Yepe3
BJIMSIHUE HA PsiJ| KOMIIOHEHTOB aHTHOKCH/IAHTHON CHCTEMBI.
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POJIb PU3OCOEPHOI'O MUKPOBNOMA B AJAIITAIIUA
PEJKAX PACTEHU CEM. FABACEAE K YCJIOBUSIM
X MIPOU3PACTAHUA

10. A. Mapkoga **, /1. A. Kpusenko %, E. P. Xageena >°, A. X. l'aausonmxksin 4,
A. O. lemxuna *, K. A. Tunen %, JI. A. Cyropmun *

LCUDUBP CO PAH, WpkyTck, Poccus
21T’ CO PAH, UpkyTtck, Poccus
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*juliamO6@mail.ru

KuiaroueBblie ciioBa: pactenusi, puzochepa, MUKPOOHOM, aIanTarius

MODULATION OF THE SOIL MICROBIOME BY RARE PLANTS OF
THE FABACEAE FAMILY

Yu. A. Markova '*, D. A. Krivenko %, E. R. Khadeeva 23, A. Kh.
Galivondzhyan %, A. O. Demkina %, K. A. Gilep *, D. A. Sutormin *

LSIPPB SB RAS, Irkutsk, Russian Federation
21G SB RAS, Irkutsk, Russian Federation
31SU, Irkutsk, Russian Federation

4 Skoltech, Moscow, Russian Federation
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Pesikie U peMKTOBBIC PACTCHUSI, IPOU3PACTAIONINE B SKCTPEMAIBHBIX YCIOBUSX, YACTO HE
MOTYT BBDKHTB 0€3 MOJJIEPIKKH aCCOLMUPOBAHHBIX MUKPOOPraHU3MOB. OIHAKO MEXaHH3MBbI B3a-
HUMOJICUCTBHSI TAKHX PACTEHHH C MOYBCHHBIM MHUKPOOHOMOM OCTAIOTCSI MaJOU3y4eHHBIMHU. [Ipo-
BEJICH CPaBHUTEJBHbINH aHAIIM3 CTPYKTYPbl MUKpOOHOMa (JOHOBOIT MOYBBI M PU30CHEphl CEMH BH-
0B penkux 0060Beix (Astragalus olchonensis, Vicia olchonensis, Hedysarum zundukii,
Astragalus chorinensis, Oxytropis triphylla, Oxytropis muricata, Oxytropis microphylla) ua me-
CTH y4acTKax 3amajHoro nmobepexns baiikama u ocrpoBa OJIbXOH, pa3iuyaomuxcs mno Gpusnko-
xuMuueckum coiictBam. O6pasisl (N = 140) ObUTH TPOAHATM3UPOBAHBI METOJIOM BBICOKOITPOU3-
BOAUTENILHOTO cekBeHupoBanus rera 16S pPHK (V3-V4, Illumina MiSeq).

ITokasaHo, uto pusochepHsiii 3h(EKT MPOSIBISIETCS HE B yBEIMYCHUH allb(a-pazHoo0pasus
(craTicTHYECKH 3HAYMMBIC pa3inuus 3adukcupoBansl Tosbko st O. muricata, p = 0,026), a B
nepecTpoiike MUKpOOHOTO coobiecTBa: ero koposoro (Core), Bapuadensroro (Variable) u pex-
koro (Rare) kommnoneHToB. Bo Bcex przocdepHbIXx MUKPOOHOMAaX BO3pACTaeT MPEICTABICHHOCTh
PGPR-TakcoHOB, HO X HAOOp 3aBHCHUT OT THITA CTPECca.

Taxum oOpazom, penkue 0060Bbie [Iprbaiikanbs UCTIONB3YIOT PU3OCHEPHBIH MUKPOOHOM
JUISL QIaNTally K YCIOBHSAM X Tpomspactanus, a PGPR-takconsl, oboramennsie B pusocdepe,
SBJIAKOTCA INOTCHUHAJIBHBIMH KaHAUAaTaMu st pa3pa60TKVl 6M0npenapaTOB, TTOBBILIAKOIIHNX
YCTOMYMBOCTD PACTEHHI K IKCTPEMAIBHBIM YCIOBHSIM.
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MAPAJIOKC 3ACYXOYCTOMYUBOCTH: IOYEMY BETETAPYIOIIUE
PACTEHUSA PA3YUNJIUCH JAEJATD TO, UYTO YMEIOT CEMEHA?

C. C. MeaBeneB*, A. A. Jlankuna, I'. H. CmoinkoBa
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KuroueBblie cjioBa: MOKOW CeMsIH, MPOPACTAHUE CEMSIH, MPAWMHUHT, YCTOHYNBOCTH K 3aCyXe

THE DROUGHT TOLERANCE PARADOX: WHY HAVE VEGETATIVE
PLANTS FORGOTTEN WHAT SEEDS CAN DO?

S. S. Medvedev*, A. A. Lankina, G. N. Smolikova

Saint-Petersburg University, Saint Petersburg, Russian Federation

Keywords: desiccation tolerance; dormancy; germination, priming, seeds

CrocoOHOCTh BBDKHBATH IIOCJIE BBICBIXAQHUS CTajla PELIAIONIMM SBOJIIOIIMOHHBIM IIArOM,
MO3BOJIMBIINM MEPBBIM PACTCHHUSM 3aCCIUTh CyILly. BpicTpas MOOMIN3ALMS YCTOHYHBOCTH K BbI-
CYIIMBAHHMIO JI0 CUX ITOP COXPAHSIETCSl y MOXOOOPa3HbIX, HEKOTOPBIX BOJIOPOCIEH, HAIOPOTHUKOB
1 LUBETKOBBIX pacTeHuil (resurrection plants). OHaKo MEIJICHHBII POCT OTPAaHUYMBAI UX MTOTEH-
LHaJI I aKTUBHOTO «OCBOCHHUS» CYIIH. B X0/1€ 9BOIIIOLUH Y CEMEHHBIX pacTeHHUii chopMUpOBa-
JIMCH CTPYKTYPbl, MUHUMH3HPYOIIHE TOTEPIO BOBI (KyTHKYJIa, 9HAOACPMA, YCTHHIIA) U COCYIH-
cTasi CHCTEMa, ONTHUMHU3MpYoMas ee Tpancrnopt. OJHaKO pa3BUTHE CIOCOOHOCTH d()(PEKTHBHO
yICPKUBATh BOAY MPHUBEIO K CHIKCHHIO X YCTOMYMBOCTH K TOTEPE BOABI. I €HBI, KOTOpHIC Ha
paHHUX JTanax BOJNIONUK 00ECIEUNBAIN AANTALNI0 K 003BOXKUBAHHUIO BCETO PACTHTEIBHOTO
OpraHn3Ma, CTajld CICIHATH3UPOBATHCS Ha 3aIHTE JIUIIb PEIPOIYKTUBHBIX CTPYKTYP — MBLUIBLEI
u ceMsiH. TakuMm 00pa3oM, BO3HHKIA HapaJoKcalbHas CUTYalus: PaCTCHHUs, CTPaJalolye OT 3a-
CyXH JaXe TpU HeOGONBIIOM CHIDKCHUH OBOJHECHHOCTH, Ha CTaIWH 3PEIOT0 CEMCHH IEPEHOCST
MPaKTHYECKH TIOJHYIO MOTEPIO BOABI 0€3 MOBpexkAeHU. BaXkHO TakKe OTMETHTBD, YTO T. H. «Op-
TOMOKCANBHBIC» CEMEHa CIIOCOOHBI 6e3 TOBPeKICHHIT 00paTMO HabyXaTh U TEpSITh BOAY B TPO-
1iecce MpopacTaHusi BIUIOTh JI0 MIEPeXojia K BereTaTHBHOMN (hase pasBUTHs. ITO YHUKAILHOE CBOM-
CTBO CEMsIH, MPOSIBIISAIONICECS MPH IPOPACTAHNH, AKTHBHO HCIIONB3YETCS TS OBBIICHHS Kade-
CTBa MOCEBHOI0 Marepualia B X0J€ MPEINOCEBHBIX 00pabOTOK — HAPUMED, MPH Pa3IUYHBIX BH-
nax mpaiivuara. ClIeoBarenbHo, B TEHOME PaCTECHHI UMEKOTCS TeHBI, TIPOIYKTH KOTOPHIX T103-
BOJISIIOT TIPOPACTAIOIIEMY CEMEHH POTUBOCTOSATD TOBPEXKICHUSAM MPH MOTEPE BOJBI U TAKHM 00-
Pa3oM COXpaHSTh KUIHECIIOCOOHOCTh HE TOJBKO MPH 00C3BOKMBAHHH, HO U TIPH BO3ICHCTBHI
psiaa apyrux crpeccopoB. OIHAKO MPHU MEPEXOAE OT CTAAUM CEMCHH K CTauH IPOPOCTKA ITa re-
HeTHYecKas IporpamMma OJIOKHPYEeTCsi, U ATTePH YCTONYMBOCTH BETETUPYIOIINX PACTCHUH PE3KO
MeHsieTcs. B moknane miaHHpyeTcst OTBETHTh Ha BOMPOC: B YeM 3aKITIOYACTCs MPHHIUITHAIBHOS
pas3iuYne B aanTaiiid K 00€3BOKUBAHUIO MKy CEMEHAMH M BEr€THUPYIOIIMMH PACTCHHUSIMH —
Ha ypoBHe auddepeHnnanbHOi IKCIPECCUU TeHOB, CUTHAIBHBIX TyTeH, CIeKTpa OenKoB u GpuTo-
TOPMOHOB.

Hccneoosanue vinonneno npu noooepacke epanma PH® Ne 25-16-00215.
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TP TOPMOHAJIBHOU PEI'YJIAAIIUUA POCTA U PA3BUTHAA,
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SPECIFICITY OF EXPRESSION OF UDPG-TRANSFERASES:
IN HORMONAL REGULATION OF GROWTH AND DEVELOPMENT,
IN BIOTIC AND ABIOTIC STRESSES

N. I. Rekoslavskaya *, L. A. Lomovatskaya %, A. V. Tretyakova 2,
A. M. Goncharova !

LSIPPB SB RAS, Irkutsk, Russian Federation
218U, Irkutsk, Russian Federation

Keywords: UDPG-transferase, ugt, growth, development, stress

IIpn rIMKO3MINPOBAaHUN KCCHOOMOTHKOB M OMOTHYECKUX TOKCHHOB 00pa3yroTCsi KOMILICK-
CBI C TJIIOKO30H WM APYTMMH CaxapaMy, KOTOPbIe HHUIUHUPYIOT PAa3HOOOpa3HbIE IyTH CUTHAIb-
HOM peryJsiiiy pocTa, pa3sBUTHSI U YCTOWYMBOCTH PACTEHHUil K cTpeccaM. KolnuecTBo reHoB, Ko-
nmupyromux Y DI -rpancdepassr (Ugt) Bo3pocio B xoae spomtormu: 1, 2 u 15 reros ugt y xia-
MHJIOMOHA/IbI, MXa U XapOBBIX BOAOpoOCIieH, a y kaprodens — 295, tomata — 178, miieHHIbI —
179, apabunoncuca — 122, kykypy3sl — 148, BuHorpana — 184, con — 128, xiena — 249, genoe-
ka — 22 rena ugt. TpancrenHsle pacTeHus ¢ reHoM UGt o0aananu BBICOKOH CKOPOCTBIO pocTa U
KOpHEOOpa30BaHUsl, HOBBILICHHBIMHA YPOXKaWHOCTBIO U IIOJOHOIICHHEM, YCKOPEHHBIM MPOpac-
TaHueM Hu OoJiee OBICTPBIM BBIXOJOM M3 COCTOSIHHMS MOKOs. BO BceX TpaHCreHHbBIX 10 reHy ugt
pacTeHHsIX OmpeseneHo 0oJiee BBICOKOE colepikaHue cBoOoaHol u ceszannod MYK. In vitro
MHKpopacTeHus kaprogens (15 coproB) nocne tpanchopmaiyy reHom Ugt MaccoBo 0Opa3oBbI-
BaJInu MI/IKpOKJ'ly6eHbKl/I, BO3HHUKAKOMIIMEC HA CTCGHﬂX, B I1asyxax JIMCTbEB 1 HO6CFOB, B ariekcax u
HAKAIUTMBAIOUIIINE KpaxMall. B MUKpOKIIyOeHbKaX Takke 00HAPYKUBAIH BBICOKYIO IKCIIPECCHIO
reHa Ugt ¢ momomsio Hop3epH rudpuausannu PHK ¢ 30mHm0M rena ugt, momuduipoBaHHOTO
nurokcuaom DIG-11-dUTP. Ilpu pazpabotke kanmumarHeix Bakiud npotus HIV, HBV u HPV
BBEJICHHE I'eHa UQJt B 9KCIIPECCHOHHYIO T€HETHUYECKYIO0 KOHCTPYKIHMIO 3HAYMTEIbHO YCHIMBAIIO
BBDKMBAEMOCTb M TOBBIIIAJIO CHHTE3 LIEJIEBBIX BHUPYCHBIX aHTUTEHHBIX OeikoB. KanmunatHelie
BaKI[Hbl HA OCHOBE BUPYCHOM 3KCIPECCHOHHOH I€HETHYECKON KOHCTPYKIIMH, B COCTaBE KOTO-
poii ObLT reH UQt, MHIYLHPOBAIHN B CBIBOPOTKE KPOBHU MBIIIEH CHHTE3 HEUTPATU3YIOIINX aHTUTEI
¢ Goree BBICOKUMH aBUIHOCTBIO, TATPOM M CEJIEKTHBHOCTHIO. AGcim3oBast (ABK), cammmmiosas
1 JKACMHUHOBAsI KHCIIOTBI MTPAIOT KIIOUEBYIO POJIb B QIaNTallMd PACTEHHH K OMOTHYECKHM U
abuotnueckum crpeccam. CurHaibHas MoJiekyia cepoBogopoaa (Hz2S) myrem nepeyibduamupo-
BaHus (pepmentos kiacca UGT71 omocpeayer romeocras u Mmoayssitinu ypoBHs ABK, mpuBos-
IIMe K YCTOWYMBOCTH PACTCHUH K aOMOTHYECKUM CTpeccaM: 3acyxe, 3aCOJICHHIO, BBICOKHM U
HU3KUM TEMIIEpaTypam.

Paboma 6vina evinonnena 6 pamxax eocyoapcmeennoco sadanus 0277-2025-0002, pee.
Ne HHOKTP — 125021902466-4.
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OYHKIIMOHAJIBHBIE XAPAKTEPUCTHUKU U BKJIAJ|
B CTPECCOYCTOMYMBOCTDH PACTEHUM

T. B. CaBueHko
NOIIb PAH ©UILI ITHIIBU PAH, [Tymuno, Poccus
savchenko_t@rambler.ru
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PHOTOSYNTHETIC APPARATUS OF STEM: FUNCTIONAL
CHARCTERISTICS AND CONTRIBUTION TO PLANT STRESS
TOLERANCE

T. V. Savchenko
IBBP RAS PSCBR RAS, Pushchino, Russian Federation

Keywords: non-foliar photosynthesis, PAM fluorimetry, stress tolerance, chlorenchyma tissues

VY BBICHINX PACTEHHUH XJIOPEHXUMHbIE TKAHH MPEICTABICHBI BO BCEX OpPraHax, B TOM YHCIIE
B CTEOJISIX OJTHOJICTHUX M B BETBSIX MHOT'OJICTHHX pacTeHU. Tak e KaK M B JINCTBSIX, B XJIOPO-
[UIACTaX ATUX TKAHEH MPOMCXOJST CBETOMHIYLIMPOBAHHBIC PEaKIUK (POTOCHHTE3A M OCYIIECTB-
JISIIOTCSL MeTabosinueckue mpeBpaiieHus yriaepoaa. OHAKO yCIOBHs OCBELICHHOCTH, B KOTOPBIX
(boTocuHTETHYECKHI anmapar crebliell OCYIIECTBIIET CBOM (YHKLHH, 3aMETHO OTJIMYAIOTCS OT
TaKOBBIX JUIS JINCTA, B 3TUX OOBEMHBIX OpraHax TaK)Ke 3HaYMTENIbHO 3aTpyHEH razoodmeH. J{o
HACTOSIIIEr0 BPEMEHH MHOTHE BOIPOCHI, CBSI3aHHBIC C (POTOCHHTE30M B CTEOISIX, OCTAIOTCS HE
n3y4eHHbIMH. B cBoell paboTe MbI HcclieyeM 0COOSHHOCTH OpraHu3aluy U (pyHKIMOHUPOBAHUS
(OTOCHHTETHYECKOTO armapara B CTeOIsIX pacTeHuil, BKIOYas TPH MHOTOJICTHUX (BiHOTpasn Vi-
tis vinifera, si6nonst Malus x domestica Borkh., kinen amepukanckuii Acer negundo L.) u nBa ox-
nosiernux (mmenuna Triticum aestivum, sxunouuctuc nomactaeiii Echinocystis lobata) suna,
Cpe€ar HUX TPU BAXKHBIC CENLCKOXO03IMCTBEHHBIE KYJBTYpbI U IBa NHBA3UBHBIX BHUJIA. Hamm mc-
CIIC/IOBAHUS MO3BOJIMIIM BBISIBUTH CYLIECTBCHHbBIC pa3inuks B (QYHKIHOHUPOBAHUM (DOTOCHHTE-
THUYECKOT'0 amnmnapara B cTe0JIeBOH XJIOPEHXUME, BKIIIOUYAsh BBICOKYIO €r0 YCTOHUMBOCTE K HU3KUM
U BBICOKMM TeMIIepaTtypaM. AHaIU3 CE30HHBIX M3MEHEHUH (POTOCHMHTETHUECKOH aKTUBHOCTH B
XJIOPEHXMME BETBEil MHOTOJICTHHX PACTCHHI MOKa3aj, YTO aKTUBHOCTh (oTtocuctemsl Il B aTHX
TKaHsIX JICTEKTUPYETCSI BO BCE CE30HBI rojia. [10yueHbl JaHHbIe Ha IMIICHHUIE U BUHOTPaJe, 0Ka-
3BIBAIOIINE, YTO CTEOJICBOM (POTOCHHTE3 UTPAeT BaKHYIO POJib B (DOPMHUPOBAHUH MPOIYKTHBHO-
CTH PacTeHHH, 0COOCHHO B YCIIOBHUSX Je(HIMTA BOJABI M BBEICOKHX TeMmeparyp. Hekotopsie pe-
3yJbTaThl U PACcyYEThl MO3BOJISIOT CBA3aTh MHBA3MBHOCTH KJICHA aMEPUKAHCKOTO C aKTHBHOCTBIO
HEJIMCTOBOrO (hOTOCHHTE3a. 3HAHUS OMOJOTMYECKUX (YHKUUIT 1 0cOOCHHOCTEH (YHKIMOHUPO-
BaHUS HEJIMCTOBOTO (JOTOCHMHTETHYECKOTO armnapaTa Mo3BOJISIOT ¢(hOPMHUPOBATH OCHOBY ISl HO-
BOU CTpPATErvy B CENEKIHMU MPOAYKTUBHBIX M YCTONUYHMBBIX COPTOB CEIILCKOXO3SIMCTBEHHBIX pac-
TEHUH 1 METO/10B OOPHOBI C MHBA3UBHBIMH PACTCHHUSMH.

Hccenedosanue svinonneno npu noodepocke Poccutickozo nayunozo ¢onoa, epanm Ne 24-
16-00142.
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DEVELOPMENT OF SYMBIOTIC NODULES OF LEGUMES AS A
UNIQUE ECOLOGICAL NICHE FOR RHIZOBIA

V. E. Tsyganov
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some

IIpouecc BOCCTAHOBIICHUS aTMOC(EPHOTrO a30Ta, OIaroaapsi akTUBHOCTH (hepPMEHTa HUTPO-
reHassl, BOSHUK Ha 3emiie 0osee 3 MIIpJ J1. H. B elle OECKUCIOPOIHYO 3py. DTO OOBSCHSET, 1MO-
4YeMy HHUTpOreHa3a KpailHe YyBCTBHTENIbHA K KHCIOPOAY M HEOOPATHMO MHAKTHBHUPYETCSI M.
[TosToMy Tpu BO3ZHHKHOBEHHH 000O0BO-pH300HANBHOTO CHMOMO3a OKOJO 65 MHJUIMOHOB JIeT
Ha3aJ B XOJE IBOJIOLUH BO3HUKIA HEOOXOAMMOCTb B IOSBICHHH YHHKAIBHOMH 3KOJIOIHYCCKOM
HHIINA — CUMOMOTHYECKOrO KIyOeHbKa, B KOTOPOM OOECIeUMBAIOTCS OJIAroNmpHUsITHBIE YCIOBHS
JJ1s q)yHKLII/IOHl/IPOBaHl/IH HUTPOI'CHA3HI. Takue YCJIOBHSI BO3HHKAIOT KaK H3-3a aHATOMHYECKHX
0COOCHHOCTEH CTpPOCHHMSI KIIyOeHbKa, KOTOpbIE CO3JAI0T (DHU3MUECKHIl KUCIOPOAHBIH Oapbep, a
TaKXKe aKTHBHOCTH JICITEMOIJIOOMHA — CIICLHAIM3HPOBAHHOIO Oelika, KOHTPOIHPYIOIIEro KOH-
LEHTPALHMIO KHCIOpoJa B KiyOeHbKe. [IoMUMO MUKPOAdpO(UIbHBIX YCIOBHH B KilyOeHbKe, He-
00XOIUMBIX JUTs MOAJICPIKaHNsl aKTUBHOCTH HUTPOTEHA3bl, PU300MH T0JTy4atoT OT 6000BOrO pac-
TEHUsI ¥ UCTOYHHK YIJIEpOJia B BHJC Maara.

B ocnoBe (opmupoBanus KiayOSHBKOB JISKHT CHIHAJIBHBIA JHAOr MEXKIY PU300MAMU U
6000BBIM pacTeHneM. [IepBbie 3Tarbl TAKOTO JMAIOra CBA3aHbI ¢ (DIABOHOUIAMH, BBIACISICMBIMU
pactenueM, u Nod-(pakTopamu — JIHUNOXUTOONUIOCAXAPHHBIMH CHUTHAJIBHBIMH MOJICKYJIAMH,
MPOAYLUPYEMBbIMH pH300HsMU. B pe3ynbTaTe 3amycKkaeTcsi CHTHANBHbINA KacKaj, MPUBOISIIINN K
opraHoreHesy KiyOeHbKa U ero HHQEKIUH pPU300HsIMH.

B ocHOBe opraHoreHesa KIyOCHbKA JICKHT aKTHBHAs AU(PEPCHINPOBKA KICTOK, KOTOpas
obecrieunBaeTcs, B TOM YHCIC MEPecTpOWKaMu TyOyIHHOBOTO M aKTHHOBOTO LUTOCKeneTa. B
KJICTKax KIyOeHbKOB pu3ooun audepeHInpyoTes B CHELIUaIN3HPOBAHHYIO UL a30T(HHKCALUH
(hopmy — GakTepounsipl, B KIIyOCHbKaX HEKOTOPBIX 000OBBIX PACTEHHI OAKTEPOHU/IBI IPETEpPIICBa-
10T HeoOpaTUMYy10 TP HEPEHIUPOBKY U TEPSIIOT CIIOCOOHOCTD K Pa3MHOKEHHUIO.

Takum 00pa3oM, Jaxke B HOPMAIBHBIX YCIOBHUSX PH300MH, HAXOISICH B CUMOMOTHYECKOM
COCTOSIHHUU B Kﬂy6€HbKe, UCHBITBIBAIOT CTPECC 110 CPABHECHUIO C UX CaHpO(I)I/ITHbIM COCTOSITHUEM B
nouse. [Ipu Bo3aeiicTBUM ke PA3IMYHBIX a0MOTHYECKHX CTPECCOPOB PU30OUH BBIHYKICHBI pea-
ripoBaTh HA HUX, aKTUBUPYS UMECIOIIUECS Yy HUX CUCTEMbI 3allIUTHI.

Hccneoosanue evinonneno npu noooepacke epanma PH® Ne 24-16-00156.
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MEXAHHM3MbI YCTOMUYUBOCTHU K JEHCTBUIO
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KiioueBble ciioBa: HnmeHuuna, a0MOTHYCCKUI cTpece, KOM6HHaLII/I$[ CTPECCOB, 3acyXa

MECHANISMS OF TOLERANCE TO ABIOTIC STRESSES OF WHEAT
GENOTYPES CONTRASTING IN RESISTANCE TO DEHYDRATION

A. M. Avalbaev*, A. A. Plotnikov, O. V. Lastochkina
IBG UFRC RAS, Ufa, Russian Federation

Keywords: wheat, abiotic stress, combination of stresses, drought

I'noGanpHOE N3MEHEHNE KIMMATa IPUBOJUT K POCTY MHTEHCHBHOCTH a0HOTHYECKUX CTpec-
COB, UTO CYIIECTBEHHO CHM)KAET IPOJYKTHBHOCTb OCHOBHBIX CEIbCKOXO3SHCTBEHHBIX KYIbTYD,
BKIIoYas mmeHniy. K Hanbonee mMpoko pacnpocTpaHEHHBIM a0MOTHYECKUM ITOBPEKIAIOIINM
(bakropam cpeJibl, IPUBOISILINM K CYIIECTBEHHOMY TOPMOXKEHHIO METa0O0IM3Ma PACTEHUH, OTHO-
cHUTCs 3acyXa. BmecTte ¢ TeM, B €CTECTBEHHBIX YCIOBHAX PACTEHHs PEJIKO MOJBEPraloTcs Bo3zeH-
CTBUIO OJMHOYHBIX cTpeccoB. CTpeccoBble (hakTOpbI JEHCTBYIOT KOMILIEKCHO, BBI3bIBAs MOBpE-
XKICHUS, 3HAUYUTEIBHO MpeBocxoasmue ekt Bo3AeHCTBUS KaXKI0r0 U3 HUX 10 OTACTbHOCTH.
Tak, Bo3/IeliCTBHE 3aCyXH 4acTO KOMOMHHUPYET C CHJILHBIM IOBBIILICHHUEM TEMIIEpaTyphbl U 3acC0-
JICHHEM MOYBBL, YTO CONPOBOXKAACTCS HapyIIeHHeM (HH3HOIOTHYECKUX IPOIECCOB U MOBPEKIE-
HHEM pa3lIMYHBIX KJIETOUHBIX CTPYKTYyp. B Hacrosmeil pabore Brepsble mnposeieH aHanmu3 10-
CYTOYHOTO BO3/ICHCTBHUS 3aCyXH U KOMOMHAIIMY 3aCyXH B COUCTAHUM C 3aCOJICHHEM U THIIEpTep-
MueH Ha (QU3MOIOro-0MOXMMHYECKHE MapaMeTpbl Y KOHTPACTHBIX MO YCTOHUMBOCTH K 00€3BO-
KUBAaHUIO 44-CyTOUHBIX pacTeHWil mmeHumsl coproB Dkama 109 (3-109, ycroiumseiii copt) n
Saypanbckas JXKemuyskuna (37K, 4yBCTBUTEBHBIN COPT). BBIsBICHO, 4TO TPOWHOIT cTpecc OKasbI-
BaeT CUJIbHBII MOBpexIatomuii 3QPEeKT Ha pacTeHus, CYHIECTBEHHO CHUXKas POCTOBbIE I10Ka3a-
TeJH, IIOTHOCTh YCTBUIL, IUIOIIAb JUCTHEB, COJlepKaHue (POTOCHMHTETHYECKUX NMUTMEHTOB. O6-
Hapy>keHa Oojee BBICOKas YCTOMYMBOCTH pacTeHuil copta 2-109 ko BceM HcCleIOBaHHBIM
cTpeccaMm I0 CpaBHEHHUIO ¢ pacTeHusIMHU 30K, y KOTOpPBIX Aaxke IeicTBHE OJMHOYHON 3aCyXH MpH-
BOJMIIO K JpaMaTuueckuM u3MeHenusMm. Tak, y pactenuil 3)K Obu1 BbIsABIEH Oojee CyIeCTBEH-
HBII AucOaTaHC TOPMOHAIBHON U NPO-/aHTMOKCUIAHTHOM CHCTEM B CPaBHEHHH C PACTCHUAMH
9-109 B ycnosusix peduuunra Biaaru. 3acyxa IpUBOAMIIA K YMEHBIIEHHUIO MOKa3aTeNei mpomyk-
THBHOCTH O0OHMX COPTOB HIICHHUIBI, IpH 3ToM pacTeHus 3)K xapakTepusoBaiuch Ooiee CyIe-
CTBEHHBIM MX yMeHbIIeHHeM. Takum oOpa3oM, pacrenus Okana 109 Gonee ycroifuusbl K aeit-
CTBHIO HCCIICJIOBAaHHBIX CTPECCOB, YTO MOXKET OBITh OOYCIOBICHO MEHBIIMMU CTpecc-
UHIYLMPOBAaHHBIMU C/ABUraMH B OajiaHce SHJONCHHbIX (PUTOrOPMOHOB M IPO-/aHTHOKCHIAHTOB,
4TO OTpaxkaeTcs B GOpMUPOBAHMH O0Jee BBICOKUX MPOTYKIHOHHBIX TapaMeTPOB.

Paboma 6bINONIHEHA npu noooepoicke epauma  PH®  Ne 25-16-00188,
https://rscf.ru/project/25-16-00188/.
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B ®OTOCHMHTETHYECKOM AIITAPATE SIYMEHS
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K. B. Azapun*, H. I'. lynauii, A. B. Ycatos
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KuroueBble ciioBa: HaHO4YaCTUIIbI, TCPMHUHAJIbHAs OKCHAa3a, CI)OTOCI/ICTCMa, XJIOPOILIACThI

STRUCTURAL AND FUNCTIONAL CHANGES IN THE
PHOTOSYNTHETIC APPARATUS OF BARLEY UNDER THE
INFLUENCE OF CdO NANOPARTICLES

K. V. Azarin*, N. G. Dupliy, A. V. Usatov

SFedU, Rostov-on-Don, Russian Federation

Keywords: noparticles, terminal oxidase, photosystem, chloroplasts

VYHukanpHble (U3UKO-XHMUYECKHE CBOWCTBA, CHOCOOCTBYIOIINE BBICOKOW PEaKIIMOHHOM
CHOCOOHOCTH, JIEJIal0T HAaHOYACTHIBI TSHKEJIBIX METAJIOB MOTCHIIMAIBHO HOBBIMH a0MOTHYCCKH-
Mmu crpecc-akropamu. Kagmuit siBisiercss oMHUM U3 HanOoJIee TOKCHYHBIX METauoB. BiusHue
HOHOB KaJMHs Ha (DOTOCHHTE3 XOPOIIO 3a10KyMeHTHPOBaHO. OHAKO KOMILICKCHBIE HCCIIEI0Ba-
HUS BO3/ICHCTBHSI HAHOUACTHI] METaJlIa Ha (JOTOCUHTETHYECKYIO CHCTEMY PACTEHHUI BCe elie OT-
cyrcrBytoT. Takum o0Opa3oMm, 1enblo padoThl ObLIO HccaenoBaTh BiusHue HaHO-CdO Ha doto-
CHHTETHYECKHUH anmapaT npopoctkos sstumens (Hordeum vulgare).

DKCHEPUMEHT MPOBOJMIN B YCIOBHSAX THAPOIOHUKH. [IpeiBapuTEIIbHO CHHTE3UPOBAHHBIC
HAHOYACTHIIBI BHOCUIIN TOCIIe mpopactanus cemsiH (36 4, 25 °C) B konnentpamun 0, 0,1 u 1 r/m.
[o ucreyeHnn 7 cyT U3MEpWIN COJICpPIKaHNE MUTMEHTOB, aKTUBHOCTBH (poTtocuctemsl 11, a taxxke
MPOBEIIM aHAJIU3 YJIbTPACTPYKTYPBI XJIOPOIIACTOB M YPOBHSI TPAHCKPUIITOB T'€HOB, aCCOLUHPO-
BAaHHBIX ¢ (POTOCHHTE30M.

Buecenne Hano-CdO cHmkano coaepxatue XJI0popHIoB U KAPOTHHOM/IOB, HO MOBBIIIATIO
YPOBEHb 5-aMHUHOJIEBYJIMHOBOW KUCIOTHL. McciaenoBanue yibTpacTpyKTYphl XJIOPOIUIACTOB BbI-
SIBUJIO YMEHBIICHHE MX Pa3MEpOB M HApYyLICHHE YNOPSIOYCHHOW THUIIAKOMIHON OpraHH3aliy.
AHaIM3 KCIPECCHH KIFOYEBBIX T€HOB (POTOCHMHTETHYECKOW AJICKTPOH-TPAHCIIOPTHOM 1IENH BbI-
SIBUJI €€ TTOJ{beM IIPH BO3ACHCTBUY HU3KUX U CIaJ MO/ BIMSHUEM BBICOKHX KOHIICHTpPALUH HAaHO-
CdO. Tem He mMeHee, (HOTOXMMHUYECKAs aKTUBHOCTh B MPOPOCTKAX MMeJia TEHICHIIMIO K J10303a-
BHCHMOMY CHIDKEHHIO. bosiee Toro, Kak BEICOKHE, TaK M HU3KHE JI03bI HCCIIETyEMbIX COCIMHECHUN
NPUBOJT K TOJABJICHUIO dKcnpeccud reHoB AT®-cuHTa3bl U OCHOBHBIX (DEPMEHTOB IHMKJIA
KanbBuna — bencona. OZHOBPEMEHHO MOXHO HAOJIOJAaTh YCHJICHHE aKTUBHOCTH I'C€HOB IEHTO-
30hochaTHOrO LUKIA M TEPMHMHAIBHOH OKCHAA3bl, YTO CBHJETEIBLCTBYET 00 aKTUBHM3ALUM 3a-
LIMTHBIX MEXaHU3MOB NPU CHIKEHUN 3(PPEKTUBHOCTH (OTOCHHTE3a. B 1ieroM B pesynbrare uc-
CIIe/IOBaHUs BBISBJICHBI KaK KOMIUICKCHBIN XapakTep Bo3ueicTBus HaHO-CdO, Tak U CIOXKHOCTH
PEryJIITOPHBIX MEXaHU3MOB, 33/1€fICTBOBAaHHBIX B OTBETE PACTEHHH HA CTPECCOBBIE YCIIOBUSL.

Hccenedosanue evinonneno npu noooepoicke Munucmepcmea Hayku U 6blCuie20 06pazosa-
nust Poccutickoti @edepayuu 6 pamkax 20cy0apcmeeHHo20 3a0anus 6 001acmu Hay4yHou Oes-
menvrnocmu (Ne FENW-2026-0019).
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YJIBTPA®UOJIIETOBAS IMPEAITIOCEBHASI OBPABOTKA CEMSIH
XJIOMYATHHUKA: BJJUAHUE HA POCTOBBIE IOKA3ATEJIA
N CTPECC-OTBET

. 3. Anak6apoBa
ATAY, T'ssumka, AsepOaiimkan
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PRE-SOWING ULTRAVIOLET TREATMENT OF COTTON SEEDS:
IMPACT ON GROWTH PERFORMANCE AND STRESS RESPONSE

Sh. E. Alakbarova
ADAU, Ganja, Azerbaijan

Keywords: irradiation, growth, development, stress, Gossypium hirsutum L.

K unciy Hanbosiee BaXKHBIX U aKTyalbHbIX a0MOTHYECKHX CTPECCOBBIX ()aKTOPOB OTHOCHUT-
¢l palMalliOHHBINA CTPECC, BIUSIONINN Ha IPOAYKTHBHOCTh PAacTeHHU. B kauecTBe abTepHATHUBBI
OH MOXET B3aI/lMOJIeI\/’ICTBOBaTb C ApyruMu aToMaMu WJIK MOJIEKYJIaMU B KJIIETKE, B YaCTHOCTHU C
BOJIOH, 00pa3yst CBOOOHBIE paJyKaibl, KOTOPBIE MOTYT MOBPEX/IATh PA3THIHBIC BAXKHBIC COC/IH-
HEHHUsSI PACTUTEIBHBIX KIEeTOK. Yd-001yueHne 0ObIUYHO /aeT 0303aBUCHMBIN 3((deKT: mpu ma-
JIBIX J103aX MOJKET OBITh JIETKas «CTUMYJISIUAY, a TIPH CPEIHNX—BBICOKHX J103aX dalle Habro1a-
ercs yrHerenue uz-3a mnospexzaeHus J|HK, a taxke n3MeHeHus B MeMmOpaHax W (epMeHTax.
Cunbhee Bcero aeiicteyer Y®-C, 3atrem YD-B, YO-A 00bI9HO MsATYe, HO UTOT 3aBUCHT OT MH-
TeHcuBHOCTH (MBT/cMI), BpeMeHH, pacCcTOSIHUS 10 JIAMITBI, TEMIIEPATYpPbl, U J1aJKe OT BIAXKHOCTH
ceMsiH. OCHOBHOH LI€JIbI0 MCCIIEI0BAaHUS SBIISETCS OLEHUBAHUE J0303aBUCHMOro BiusiHus Y O-
00 TyueHnsT Ha IOCEBHBIC KAuecTBA CEMSIH XJIOMUaTHUKA MecTHOTo copta ['sHmka-182 Ha paHHHX
CTafusX pa3BUTHs ceMsiH. JlJIsl JOCTMXKEHUs! LIeNU B JaOOPATOPHBIX YCIOBHUSX IPOBEIU MPEJIIIOo-
CeBHYIO 00pabOTKy KaluOPHUPOBAHHBIX CEMEHS XJIOMYaTHUKA YD NpH pasHbIX AKCHO3MIMAX Ha
(bHKCHPOBaHHOM paccTOsiHUM 15 cM mpu Temmneparype 25+2 °C mo ciefyromeil cxeme: KOH-
TPOJIBHBIH BapuaHT, HaOyxmme cemeHa + Y®-A (330 um) 3 muH 1 HaOyxime cemeHa + YD-A
(330 um) 5 MuH. bronoruueckas MOBTOPHOCTH cocrapisiia 3 pa3a. Ha 3-u cyTku mocie 5Kcrosu-
LU BCXO0’KECTh B KOHTPOJILHOM BapHaHTe cocTasisiia — 75 %, B mepBom Bapuante — 80 %, a Bo
BTOpoM — juib 60 %. Yepes Hexento u3Mepsin JUIMHY KOpHsS U nodera. Ecian B KOHTPOJIbBHOM
BapHaHTe CPEIHSS [UTMHA KOPHS M mo0era cocTaBisuia 5 M S cM, B IEPBOM BapUaHTE HUCCIIEI0BA-
HUs 71 7cM, B TpeTbeM — 6 M1 7 CM COOTBETCTBEHHO. Ha OCHOBE IOJyYEHHBIX pE3yJIBTATOB,
MOXKHO CJIeJIaTh BBIBOJ O TOM, YTO HPENOCeBHas 00pabOTKa KaIMOPHUPOBAHHBIX CEMSH XJIOI-
yatHuka YD Ha QUKCUPOBAHHOM paccTosHuU 15 cM npu temnepatype 25+2 °C B TeueHHe 3 MUH
HE 3aMeJuIsia POCT U Pa3BHUTHE, a, HA00OPOT, AKTHBUPOBAIA CTUMYJISILIUIO CTPECC-OTBETA Yy pac-
TEHUSL.

OcHoBHAasE l'[yﬁ.]'ll/[](alll/[ﬂ ABTOpPAa IO TeMAaTHKeE J0KJIaaa:

Alakbarova Sh. E. Effect of various salts on antioxidant protection and carbon metabolism of
cotton // Advances in Biology & Earth Sciences. Jomard publishing. 2024. Vol. 9, N 3. P. 368-373. DO/
10.62476/abes93368
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BJIMSTHUE JJEKTHUHOB A30CIIMPUJLI
HA ®U310JIOTI'O-BUOXUMHUYECKUE ITOKA3ATEJIN
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EFFECT OF AZOSPRILLA LECTINS ON PHYSIOLOGICAL AND
BIOCHEMICAL INDICATORS OF WHEAT PLANTS RESISTANCE

S. A. Alen’kina, M. A. Kupryashina
IBPPM RAS, Saratov, Russian Federation

Keywords: Azospirillum lectins, salt stress, morphometric parameters, lipid peroxidation, photo-
synthetic pigments

A3ocrpuIIIBL — 3TO OaKTepHH, CTUMYJIHPYIOLIME pocT pacTeHuit. Mx GmaroTBopHoe BO3-
JIEWCTBUE HA PACTEHHS MOXKET OCYLIECTBIIATHCS PA3IMYHBIMH MEXaHU3MaMH. A30CTUPHILIBI MO-
I'yT CIOCOOCTBOBATH CMSITYEHHIO MHOTMX BHJIOB a0MOTHYECKOro crpecca. JIEKTHHBI a3ocmu-
PHIUL — 3TO INIMKOIPOTEUHBI C PA3IMYHOM MOJIEKYIIIPHON MacCOl U CIIeNU()IIHOCTBIO K YIJIEBO-
JtaM. JISKTUHBI TIPEACTABIISIOT OO0 MOMM(YHKIMOHAIBHBIC MOJICKYJIBI.

B 1aHHOM HCCIICIOBAHHH H3ydajCs HMOTCHIMAN JIEKTHHOB JBYX IITAMMOB a30CIHPHILIL,
Azospirillum brasilense Sp7 (snudut) u Azospirillum baldaniorum Sp245 (sumodwur), ast cmsir-
4yeHust pUTOCTpecca y MIICHUIIbI, BEI3BAHHOTO HIMHUTALUCIH 3aCONCHHS.

Ormpesiernsiii BCXOKECTh M SHEPIHI0 MPOPACTaHUsl 3epHOBOK. /l1sl M3MEpeHHs napaMeTpoB
pocTa KOpHEH CesHLEB HCHOJIb30BAIUCh MOP(HOMETPUUECKUE MapaMeTphbl: KOJIMYECTBO U JUIMHA
KOpHEH, a Takke UX ChIpoi Bec. IlepekncHoe OKHCIeHNEe JUMUI0B B PACTUTEIBHON TKaHU OTpe-
JIeJISUTH ITyTeM U3MEPEHUS KOJIMYECTBA MAJIOHOBOTO IMABJACTHAA C HCIOIb30BaHHEM THOOApOH-
TYpoBO# KHCHOTBI. CreKTpohOTOMETPHUYECKOE ONpPEASNICHHE MUIMEHTOB TPOBOJIMIN CTAHIAPT-
HBIMU METOaMH, KOJIMYeCTBO Xyopoduiuia a (663 Hm), xnopodunia b (645 Hm) n obiero koiu-
yecTBa KapoTuHOUI0B (470 HM) ompeaensiin ¢ momoupio crnekrpodoromerpa UV-1800 (Shi-
madzu, Slnoxus).

IpenBapurenbHas MHKyOalHs CEMSIH B PACTBOPAX JISKTHHOB 3HAUUTEINILHO YITydIIIaia SHep-
TUIO TIPOPACTAHUS U BCXOXKECTh, a TAKKe CTUMYJIMPOBAJA POCT KOPHEH y CesHIEB (KOINUECTBO U
pasmep kopueit). Hapsimy ¢ ymydmiernem pocta U MOPPOMETPUUECKHUX MAPAMETPOB, JIEKTHHBI
TAKOKE CMATYAIN OKMCIUTEIIbHBII CTpecc. Y POBEHb MaJIOHOBOI'O AUAJbICIU/A y PacTeHuii, oopa-
OOTaHHBIX JIGKTHHAMHM, OB BBIIIE, YeM Y PACTEHHH, IIOJBEPrHYTHIX TOJIBKO cTpeccy. Mcmomb3o-
BaHHC JICKTHHOB CHIDKAJIO MOTEPIO XJIOPODIIIIOB ¢ U D, a Takke KapOTHHOUIOB B JIUCTBSIX MPO-
POCTKOB, MOABEPKEHHBIX TOMY THITy cTpecca. JIEKTHH 3HI0(MHUTHOrO mramMma HpOAEeMOHCTPHU-
poBai 0osee BbICOKYIO P ()EKTHBHOCTD, NPOSBISIONLYIOCS B Oosee BHICOKOM ypoBHE ddekra u
0oJiee HU3KUX KOHLEHTPALMSX, 10 CPABHEHHUIO C JISKTHHOM SMM(GHUTHOrO ITamMma. Pe3ynbrarsl
YKasbpIBarOT Ha MOJIOKUTECIBbHOC BIIUSAHUE DTUX TTIMKOIIPOTCUHOB Ha yCTOﬁ‘{HBOCTb paCTeHI/II\/’I.

Hcenedosanue svinonneno no meme 20c. 3aoanus (Ne 2oc. peeucmpayuu 124020100145-2).

38



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r
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ROLE OF TAL-EFFECTORS IN THE XANTHOMONAS CAMPESTRIS PV.
CAMPESTRIS PATHOGENICITY

Y. A. Antakova 2, A. M. Barkovskaya *, K. K. Seregina , A. D. Antipov .,
O. L. Razhina !, M. V. Lebedeva %, V. V. Taranov*

L ARRIAB, Moscow, Russian Federation
2RTU MIREA, Moscow, Russian Federation

Keywords: Brassica oleracea, vascular bacteriosis, TAL-effector, Xanthomonas

Baxrepun poma Xanthomonas — ¢uronaroreHHble GaKTEpHU, MPUBOMALIMEC K 3HAYUTEIb-
HBIM TOTEPSIM yposKasi psiia CENbCKOXO3SMCTBEHHBIX KyibTyp. Xanthomonas campestris pv.
campestris (Xcc) BBI3bIBaCT COCYIUCTHIN OakTepHo3 KamycThl. D(GHEKTOphl, MOX00HbIC aKTHBA-
topam tpanckpumimu (TALE), 6akrepuii Xanthomonas cekpeTupyroTest BHYTpb KIETOK XO35I€B
JICUCTBYIOT Kak crienu(uuHble (akTopbl TPAHCKPHUIILMU PACTEHUMH, CBSI3bIBAsCH C IPOMOTOPHOM
00nacThIO TEHOB X03siMHA. B manHO# padote mMbl xapakrepuszyem poib TALE B passutuu cocy-
JIICTOr0 0aKTepHo3a KaIyCTHbIX.

C nomomuipsio uacrpymentoB TALE Prediction, TALE Analysis u PrediTALE HaGopa mipu-
noxennit AnnoTALE 6butn mpoBenenst naeHrudukanus u ananuz TALE B remomax Xcc, a
TaKXKe [IPOTHO3UPOBAHKE IPEIIOIaraeMbIX TeHOB-MHUIIICHEH B TCHOMAaX PacTeHUM ceMelcTBa Ka-
myctHble. beiio mpoananusuposano 689 renomos Xcc. M3 142 mtaMMoB, CeKBEHUPOBAHHBIX Me-
TOJAAMM C AJIMHHBIMM HPOYTEHHSMH, HEOOXOMUMBIX 1UIsl cOOpkH mnocnenoBarenbHocreit TALE,
coziepKaIMxX 0O0JIbIIOe KOJMYEeCTBO TOBTOPOB, 50 (35 %) conepxamu TALE.

IIpoBenu nouck reHoB-mumereit n3onira XY 1-1, conepxamero 2 TAL->¢dexropa, B re-
nome smanu TO1000 B. oleracea var. Oleracea. Dddexrop TalEN6 umen 9 mumienei, pacro-
JIO)KEHHBIX OJIM3KO OT CTapT-KOAOHA. 3apaskeHue uerbipex rexHorunos kamyctsl (TO1000, Dh,
IMapyc, Ilomapok) wu3omstom XY 1-1 unaymmposano skcmpeccuto reHoB WEB,  dolichyl-
diphosphooligosaccharide—protein glycosyltransferase, ERF121 B necsitku pa3 1o cpaBHEHHIO C
KOHTPOJIEM.

Boina nposenena nnaktusanus TAL-a¢dexropa TalEN6 ¢ momomibio roMonoru4Hoi pe-
koMmOuHarwmu. Jluctest kamyctsl quaun Dh wHbHIBTprpoBamn u3omstom XY 1-1, comepxkaimm
s¢dexrop TalEN6, u uzonsitom ¢ MHaKTHBaUMEH. 13 TMCThEB HHOKYJIMPOBAHHBIX PACTEHUI BbI-
nersiid TotanbHyo MPHK 1 npoBoanii TpaHCKpUIITOMHBII aHaINU3 [UIsl HCCISI0BAHUS U3MEHE-
HMSI DKCIIPECCHU F'EHOB PACTEHUSI IPH 3aPAXKEHUH.

Hccneoosanue svinonnerno npu noooepacke Munucmepemsa Hayxku u Boicuwezo Obpazosa-
nusi Poccuu, npoexm Ne 075-15-2023-582.
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METABOJIMYECKA OTBET MARCHANTIA POLYMORPHA L.
HA CO:-CTPECC B KYJIBTYPE IN VITRO

A. 10. Beasienko*, M. K. Koaynaesa, /I. H. 'ypumesa, M. M. MopryHosa,
H. A. Umupnoesa, JI. B. Akcénos-I'pudanos

®I'BOY BO «UI'Y», Upkytck, Poccust
*al.belyshenko@gmail.com

Kimouesbie ciaoBa: '’X-MC, MeTaboIHThI, KyIbTUBHPOBAHHE, CTPECC

METABOLIC RESPONSE OF MARCHANTIA POLYMORPHA L.
TO CO--STRESS IN IN VITRO CULTURE

A. Yu. Belyshenko*, M. K. Kolupaeva, D. N. Gurisheva, M. M. Morgunova,
N. A. Imidoeva, D. V. Axenov-Gribanov

ISU, Irkutsk, Russian Federation

Keywords: GC-MS, metabolites, cultivation, stress

W3menenne ra3000MeHa — KIIFOYEBOH aOMOTHYECKUi (hakTop, BIHUSIOMINN Ha MeTabOIH3M
pacrenuii. [leueHOUHHMKH, B OTJINYNE OT IBETKOBBIX PACTCHUM, HE HMEIOT YCTBHHIL: MX I'a3000MeH
OCYIIECTBIISIETCS Yepe3 MOCTOSHHO OTKPBIThIE BO3YIIHBIC MOPI. DTH PACTEHUS BHICOKOUYBCTBH-
TEJNBHBI K M3MEHEHHIO Ta30BOr0 COCTaBa, OJHAKO MX MeTaboimueckuii orBeT Ha M30bITOK CO:
n3ydeH Henoctato4yHo. Llenb paboThl — BBISSBUTH M3MEHEHHs METa0OIMYECKOro MpoQuis
M. polymorpha mpu CO2-ctpecce in vitro.

Pactenus xonTponeHOit rpynme! Beipanmanu npu 0,04 % CO., onsitHOM — ipu 2 % COo.
Ocgemienne (kpacHo-cuane LED, PPFD 50 mxmonb-m2-¢™!, 16/8 u), Braxuocts (50-70 %) n
temmepatypa (22-24 °C) 6sutn oguHaK0BbI. OOpa3iel 0TOUpAIN Kax/Ipie 7 THEH B TEUCHUE TPEX
Henenb, skcrparupoBainn 70%-HbIM METAHOJIOM, CHIMJIMPOBaiM, aHammsupoBainn Ha [ X-MC,
unentudunuposanu mo NIST20. Cratuctuky npoBojaniu B MetaboAnalyst 6.0.

Boszeiicteue 2 % CO: BbI3BAJIO HAKOIUICHHE MATBMUTHHOBOW M CTEAPUHOBOW KHUCIIOT, T10-
SIBJICHHE  JUTMHHOLICTIOYEYHBIX JKUPHBIX KHCIOT (JIOACKAaHOBOM, apaxuIOHOBOW, muc-13-
91K03eHOBO#) — akTHBauus cunTe3a JunuaoB. B LITK chmwxanuck cykumuat u ¢pymapar (B 2—
3 pa3a) npu HaKOIUICHUH LIUTPATa M MOSBICHUU OKcanaTa — MPU3HAK HapyIieHus! Hukia. CHIKe-
HHME TIIMLMHA TOATBEPKAAeT nojaBieHue (oroibixanus. [Tomuonsl (KCHIMT, MHO-MHO3HUTOI,
aJIOHNTOJI) PE3KO BO3pACTAIN (OCMOIPOTEKTOPHEIN 0TBET). [losiBIeHne cBOOOJHBIX TOMOCEPUHA,
BAJIMHA ¥ KUHYPEHOBOH KHCJIOTHI TOJILKO B YCJIOBHSIX CTPECCa yKa3blBAaeT HAa aKTHBAIMIO CTPEC-
COBBIX aMUHOKHUCIIOTHBIX IyTed. KiroueBoe coObITHE — MOSBICHHE MIMKUMOBON KUCIIOTHI U TJIH-
KO3MO0B (acmepyJsio3ull, POCUPUANH), YTO JOKA3bIBAET 3aMyCK (DEHUINPONAHOUIHOTO MyTH JUIS
CHHTE3a QHTHOKCHJIAHTOB.

Takum o6pazom, M. polymorpha orseuaer Ha CO>-CTpecc KOMIUIEKCHOH MEpPeCTpOnKOn
MeTaboJM3Ma: aKTHBAIMEH CHHTE3a XMPHBIX KUCIOT, HAaKOIUICHHEM OCMOIIPOTEKTOPOB, MOJaB-
nenneM ¢ortoasixanus, Hapymernem LITK u 3amyckom mmmkumarHoro mytu. [lomydeHHbie qaH-
HBIC PACIHIUPSIOT IOHUMAHKE aJalITHBHBIX MEXaHU3MOB IIEYCHOYHHUKOB K MOBBIIIEHHOMY CO2.

Hccneoosanue evinonneno npu noooepcke Munobpuayku Poccuu, npoexm FZZE-2024-
0003.
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BJIIMAHUE @YHT'NIIUAOB HA ®YHKIIMOHNPOBAHUE
MUTOXOHAPUAN NMIIEHUIIBI TPA JJIUTEJIBHOM
HMU3KOTEMITEPATYPHOM 3AKAJIMBAHUU

E. B. bepexxnas*, U. B. JIio6ymkuna, E. A. Iloasakosa, K. A. Kupuuenko,
O. . I'paGeabubix, H. B. lopodeen

CHDUBP CO PAH, HUpkytck, Poccust
*ekaterina809@mail.ru

KimoueBble ciioBa: aSOKCI/ICTpO6I/IH, 3aKaJIMBaHUC, HU3KHUE TEMIICPATYPBhI, TeGyKOHaBOJ'I, q)yHl"I/II_II/IZ[LI

THE EFFECT OF FUNGICIDES ON THE FUNCTIONING OF WHEAT
MITOCHONDRIA DURING LONG-TERM LOW-TEMPERATURE
HARDENING

E. V. Berezhnaya*, 1. V. Lyubushkina, E. A. Polyakova, K. A. Kirichenko,
O. L. Grabelnych, N. V. Dorofeev

SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: azoxystrobin, hardening, low temperatures, tebuconazole, fungicides

JlnuTenbHoe JeHCTBHE HU3KUX IOJIO0KHUTEIBHBIX TEMIIEpATyp HEOOXOIMMO [UIsl aKTUBALIUU
MEXaHH3MOB, 00€CIEUUBAIOIINX MOPO30YCTONUMBOCTD O3UMBIX KYJIBTYP U HX JajbHEHIIEro pas-
BUTHS. BaxkHylo poib B pealM3alMi MEXaHM3MOB aJaNTalldd PAaCTeHUH K JEHCTBHIO HM3KUX
TEMIIepaTyp UrPal0T MUTOXOHPHH, OJlarosiapsi akTHBAIIMK aTbTEPHATHBHBIX JIBIXAaTEIBHBIX (ep-
MEHTOB (HanpHuMep, albTepPHATUBHON [IMAHU-PE3UCTEHTHON oKkcuaasbl, AO). OyHruuumas! cTpo-
OMITypHHBI M TPHA30JIbl OKA3BIBAIOT MOJIOKUTENIBHOE ACHCTBHE HA PACTEHHUS B YCIOBUSX CTpecca,
OJIHAKO MX JICHCTBUE B yCIOBUSX HU3KUX TEMIEPATyp U3ydeHO ci1abo.

Lenbto naHHOM paboOTHI SBISIOCH H3yUYeHHE (DYHKIIHOHUPOBAHHS MHUTOXOHAPHUIT Y 3THOIH-
POBaHHBIX pacTeHU 03uMOi meHuIs! Triticum aestivum L. copra MpkyTckasi, BEIpAIICHHBIX U3
CeMsiH, MOJBEPTHYThIX 00paboTke a3zokcuctpobuHom (1,1 Mr/50 T cemsiH), TeOyKOHA30I0M
(1,5 mr/50  cemsiH) miM cOBMECTHOH 00paboTke HTUMHU GyHruIMaamu. Pactenus, Bbipamusanu
B TeyeHue 2 Mec. npu Temrepatype 2 °C, KOHTPOJIbHBIE PACTEHHS BHIPALMBAIN B TEUEHHE 6 CyT
npu 24 °C.

B xoHTpOnBHBIX ycinoBusx ckopocts abixanus (CJ/l) MUTOXOHPHIA, BBIIEICHHBIX U3 1M00e-
rOB, NP JICHCTBUU a30KCUCTPOOMHA U COBMECTHON 00paboTKe (DYHIUIMIaMHU CHIKAIach 3a CYET
CHIDKCHHUSI aKTHMBHOCTH ILMTOXPOMHOTO MyTH. HH3KOTeMIlepaTypHOE 3aKajlMBaHUE BBI3BIBAIIO
camwkenue CJl o cpaBHEHHIO C KOHTPOJIEM, IIPH STOM Pa3HHIBI MEX/y BapuaHTaMH 00paboToK
He ObUIO BBISABICHO. MI3MEHEHUI aKTMBHOCTEH LIUTOXPOMHOTO M albTEPHATHBHOIO ITyTEH JibIXa-
HUsI TaKKe He ObUT0 BhIsiBIIeHO. B nenom CJ/1 y MUTOXOH/IpUIL, BBIJEICHHBIX U3 KOPHEH, H3MEHSI-
JIaCh AHAJIOTMYHO MHTOXOHAPUSM M3 1obero. OOpaboTka HPOPOCTKOB a30KCUCTPOOMHOM H
COBMECTHOE JIeHCTBHE (DYHTHIIM/IOB TIPUBOANIIN K CHIDKEHHIO cozieprkanus Oenka AO B moGerax
IIpY 3aKaJMBaHUH. B KOpHSAX BO3JEHCTBHE (YHTHMINAAMH BBI3BIBAJIO M3MEHECHHE COJCPIKaHUS
n3zodopm AO, oxHaKo ob1IIee cosiepKaHie Oeka He H3MEHSIIOCh.

Hccnedosanue svinonneno 6 pamkax 2ocyoapcemeeniozo saoanus Munoopuayku Poccuu
ona DedepanbHo2o 20Cy0apcmeeHHo20 0rdxicemHozo yupedicoeHus Hayku Cubupckozo uncmu-
myma gusuonocuu u 6uoxumuu pacmenuti Cubupckozo omoenenus Poccuiickoi akademuu Hayk
(pee. Ne HHOKTP — 125021902487-9).
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METABOJIN3M HA®TAJIMHOBBIX CTPYKTYP
B TKAHSIX PACTEHUI T'OPOXA (PISUM SATIVUM L.)

I1. A. Buzukos*, H. U. Pexocnasckas, JI. E. MakapoBa

CHUDUBP CO PAH, HUpkytck, Poccust
*bizikov.piotr@mail.ru

KuroueBbie cioBa: Pisum sativum L., N-ennn-2-naprunamun, ¢ranatel, 1-ruapokcu-2-
Ha(TOATANOKCHTCHA3A

THE METABOLISM OF NAPHTHALENE STRUCTURES BY THE
ROOTS PEA SEEDLINGS (PISUM SATIVUM L.)

P. A. Bizikov*, N. I. Rekoslavskaya, L. E. Makarova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: Pisum sativum L., N-phenyl-2-naphthyalamine, phthalates, 1-hydroxy-2-naphthoate
dioxygenase

B cocraBe apomaTHuecKuX COeIMHEHMH B TKaHAX M KOPHEBBIX DKCCyaTaX pacTeHuil ropo-
xa (Pisum sativum L.) panee ycraHnosiaeHo npucytcreue N-¢eHun-2-vadrunamuna (N-OHA) u
¢ranaroB (DT). B nureparype naHHble O MyTSX OMOCHHTE3a STHX COCAMHEHUH OTCYTCTBYIOT.
Hawmu noxkazano, uto N-OHA moxkeT ObITh HCXOAHBIM coeanHeHneM B oOpazoBanun OT sH10-
¢buramu pacrennii ropoxa. Oqnako ooHapysxkeHne N-OHA n OT B noigyueHHbIX B aCENTHUECKHX
YCIIOBHSAX KaJllycax M3 SMMKOTUIICH TOpoXa, MOKa3bIBaeT Ha aBTOHOMHBIH CHHTE3 00CYKIaeMbIX
COEJIMHEHN, OcylLIecTBIsieMblil pacTuTenbHbiMH Ki1eTkaMu. Coznepikanne N-OHA u ®T Bospac-
Tajo TOJ BIAMSHHEM 9K30T€HHOro Had)TalMHA B TKAHAX MPOPOCTKOB ropoXa M B KJIETKaX Kajly-
COB, TIOKa3bIBasL, YTO, BO-NICPBBIX, HA(YTAIMH MOXKET OBITh IIPEAIICCTBCHHUKOM JIAHHBIX COCHHE-
HuH. Bo-BTOphIX, HATaTMH MOXET MOJBEPraThCs ASrpafaliu 1o (TaJaTHOMY ITyTH, XOPOLIO
u3ydyeHHoMy y Oakrepuil. Jlist moATBepxKAEHHS 3TOH IUMoTe3bl IpoBeieHa paboTa, Lellb KOTOpOoi
3aKJII0YAIach B BBIABICHUH y PacTeHUH ropoxa GepMeHTa, y4acTBYIOIIEro B Aerpafanuu Hadra-
JIMHOBBIX CTPYKTYp IO (pTamaTHOMY ITyTH, KJIIOUEBLIM (hEPMEHTOM KOTOPOro y OakTepuil sBisier-
csi 1-ruppokcu-2-nadproaranokcurenaza (I'H/AT), EC 1.13.11.38. B mpomuecce moucka 'HAT y
pacrteHuii ropoxa paspaborana cxema ero BeiieneHus. AktuBHocTs I'H/IIT y 6akTepuii BeIsSiBICHA
Bo ¢paxiun 40-50 % naceimenus (NH4)2SO4, B kopHsix ropoxa — Bo ¢pakiun 50-60 % Hachl-
mennst (NH4)2SO4. Ha snekrpodoperpammax yka3aHHbIX (pakuuii oOHapy»KeHbI 10J0Chl Oe-
KOB, COOTBETCTBYIOIIHE MOHOMEPHOI  OIMroMepHOH GopmaM nccieayeMoro o6enka. IIpomykTsr
Merabonu3ma 1-ruipokcu-2-HaTOMHON KHCIOTBI AKCTPArupoBald W3 PEAKLMOHHBIX Cpel U
a”anusuposanu MetogoM I'X-MC. TlonyyeHHble TaHHbBIE IOKA3bIBAIOT HA CYLIECTBOBAHUE y pac-
TEHUH (EepMEHTOB (TANATHOrO MyTH Jerpajaliii HaQTaIMHOBBIX CTPYKTYp, YTO IO3BOJISET MO-
HOBOMY OLICHUTB CTPATErHI0 00OOBBIX KyJBTYp B OTHOIIeHHH [TAY.

Paboma evinonnena 6 pamxax Ipoexma pee. Ne HUOKTP — 125021902466-4.
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OLEHKA NUBMEHEHUS AKTUBHOCTH CYIIEPOKCUJINCMYTA3bI
KAK IIOKA3ATEJIb TEMIIEPATYPHOI'O CTPECCA B ITPOPOCTKAX
COHU TP OBPABOTKE 3KCTPAKTOM INONOTUS OBLIQUUS

A. A. Baunosa *, B. A. Ky3nenosa 2

L®I'BOY BO «BI'TIY», bnarosemienck, Poccus
2BHP, J]anbHEeBOCTOYHAS ONBITHAS CTAHIUS — ¢uman BUP, Bnagusoctok, Poccust

*emila961212@yandex.ru

KioueBble cJI0Ba: HIEPTEPMHUS, THIIOTEPMUs], MATOHOBBIH AHAIBICTH, CYICPOKCHANCMYTA3a,
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EVALUATION OF CHANGES IN SUPEROXIDE DISMUTASE ACTIVITY
AS AN INDICATOR OF TEMPERATURE STRESS IN SOYBEAN
SEEDLINGS TREATED WITH INONOTUS OBLIQUUS EXTRACT

A. A. Blinova'*, V. A. Kuznetsova 2
1 BSPU, Blagoveshchensk, Russian Federation
2VIR, Far East Experiment Station — branch of VIR, Vladivostok, Russian Federation

Keywords: hypothermia, hyperthermia, malondialdehyde, superoxide dismutase, temperature
stress, Inonotus obliquus, Glycine max

Bosaeiicteue runorepmuu +4 °C u runeprepmun +45 °C) HHAyUHUPYET pa3BUTHE OKHUCIIH-
TEJILHOTO CTPECCA B PACTUTENBHBIX KIETKAX, KIIFOUEBBIM MapKepOM KOTOPOTO SIBJISETCS HAKOILIE-
Hue ManoHoBoro auanpieruga (MJIA). Tlouck mpupoAHBIX aHTHOKCHIAHTOB JUIsl TTOBBIICHUS
YCTOHUMBOCTU COM SIBIISIETCS aKTyallbHOU 3ajaueil. CIIOCOOHOCTh Yard 3allUiaTh PacTeHUs OT
MIOBPEXK/ICHNI! CBSA3aHA C €€ XUMHYECKUM COCTABOM M BBICOKOH aHTHOKCHAHTHOM aKTUBHOCTBIO.

Cemena copra cou Yaponeiika cenexkun BHHUHM cou npopaiusany B yamkax Ilerpu B Te-
yenne 59 mpu temmeparype +4 °C u +45 °C, 3aTeM mpopaiiuBanyd 5 CyT MpH TeMIepaTrype
+25 °C. B obOpa3nax ucciaeayeMbIX IMpOpOCTKOB COM OMPEIEIIUIN KOJTMYECTBO O€lIKa, aKTHBHOCTh
cynepokcuaucmyTassl U coaepkanne MJIA. TlomyueHHble TaHHBIE MOKa3aJid, YTO aKTUBHOCTH
CYNEpOKCUIMCMYTa3bl SIBJISICTCS MH(OPMATUBHBIM IOKAa3aTeIeM TEMIIEpaTypHOro crpecca y
MIPOPOCTKOB COM. DKCTPAKT YarW CHIKAET YPOBEHb OKHCIHMTEIBHOTO CTpecca (IO CHIDKCHHIO
M/IA) u moaymupyet aktuBHOCTE CO/I, MOBBILIAsT yCTOHYNBOCTH IPOPOCTKOB K JICHCTBHIO IKC-
TpeManbHbBIX Temmepatyp (+4 °C u +45 °C).

HUccneoosanue evinonneno sa cuem cpeocms epanma PI'EOY BO Brazosewenckuii 2ocy-
0apcmeeHHblil Neda202udecKull YHUGepCumen.

OcHoBHAasI My0JINKANHsI ABTOPOB 10 TeMATHKe JOKJIA/Ia:

Kysneyosa B. A., Baunosa A. A., Heauenko JI. E. Buusinue cuno- u eunepmepmuu na yoeavHylo aK-
MUBHOCMb HePMEHMO8 KIacca OKCUOOPeOYKIMas CemMsm Cou u MHoMcecmeennocms ux gopm Il JJocmuoice-
nust nayku u mexuuku AIK. 2020. T. 34, Ne 8. C. 39-44. DOI: 10.24411/0235-2451-2020-10806
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MEXAHWU3MBI ®UTOTOPMOHAJIBHOM AJJTATITAIIMA PACTEHH
K YCJIIOBUSIM CTPECCA

K. O. Boraanosa 2%, T, T. Jlonan6aesa 2%, B. H. Hukomnaesa '3,
C. K. Kagapaxmanosa 23
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MECHANISMS OF PHYTOHORMONAL ADAPTATION OF PLANTS TO
STRESS CONDITIONS

X. O. Bogdanova >**, G. T. Dolanbayeva 2%, V. N. Nikolaeva 13,
S. K. Kabdrakhmanova 23

1S. Amanzholov EKU, Ust-Kamenogorsk, Kazakhstan
2K. I. Satpaev KazNRTU, Almaty, Kazakhstan
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Keywords: phytohormones, fusicoccin, stress tolerance

Pacrenus B TeueHHe OHTOreHe3a MOABEPraroTCs BO3ACHCTBUIO KOMIUIEKCA HEOIAronpusT-
HBIX (paKTOPOB CpeJibl, BKIIIOYAsI 3aCyXY, 3aCOJICHHE, IKCTPEMaIIbHBIC TEMIICPATYPhl H HAPYLICHHS
CBETOBOTO PEXHMa, YTO COINPOBOXKAAETCS Pa3BUTHEM OKHCIUTEIBLHOIO CTPEcca W CHHIKEHHUEM
(u3HoIOrHYecKor yCcTOIUMBOCTH. B cBSA3M ¢ 3THM M3y4YeHHE MEXaHM3MOB (PUTOTOPMOHAIBHOM
aJlanTaly MPEACTABISIET 3HAUMTEIbHbI HHTEepec 1t (usuosnoruu pacteHuit. Ocodyro poib B
KOOPJMHAIMU A/IalITUBHOTO OTBETA WIPAET TOPMOHAJBHAs CHCTEMA, PEryJHPYIOIasi POCTOBBIC
MPOLIECCHI, OCMOPETYIISIINI0, AaHTHOKCHUIAHTHYIO 3aIUTY U MOJUICPKaHUE JKM3HECIIOCOOHOCTH
pacTeHusi B CTPECCOBBIX ycsoBHsX. Cpeam NMpPUPOIHBIX PEryJIsiTOPOB pOCTa OCcOOBIN MHTEpec
npeacrasisier Gpysukokiua (FC) — npupoHbIil AUTEPIICHOBBIN TITFOKO3M, 00JIaIa0IINi BBICO-
KOH (pM3MOJIOTNYECKOI aKTUBHOCTBIO B yIIBTPAHU3KMX KOHIEHTpauusx. B padoTe ncrnonp3oBanu
CeMEeHa U MPOPOCTKU MIICHHIIBI, TOJBEPraBIINECs CTPECCOBOMY BO3ICHCTBHIO B MPUCYTCTBHU
FC. OuenuBanach SHeprus MmpopacTaHusi, BCXOKECThb, BEDKMBAEMOCTb, JUIMHBI KOPHS M MooOera.
Y CTaHOBIIEHO, YTO CTPECC YrHeTall IpopacTaHue u pocT, Toraa kak FC ocmabisut feficTBue cTpec-
copa, yJIy4llall POCTOBbIC ITOKA3aTENN U MOBbILIA )KU3HECIIOCOOHOCTb MPOPOCTKOB. [lomydenHble
Pe3yJIbTaThI IOATBEPIKAAIOT €r0 yYacTHEe B PEryJISILMHI aalTallHOHHBIX PEAKIUi PACTEHHH.

Hccenedosanue svinoanenHHo npu noooepacke unancuposanus Komumemom nayku Munu-
cmepemesa nayku u evicuie2o oopazosanus Pecnybnuru Kazaxcman (epanm Ne BR24993105).

OcHoBHasi MyGJUKAIMSI aBTOPOB 110 TeMATHKe JI0KJIA/Ia:

boeoanosa K. O., [lonanbaesa I'. T., Kabopaxmanosa C. K., Hukonaeséa B. H. Bausinue ¢ysuxoxyu-
na na npopacmanue cemsn cou: ANOVA u ananus sapuabensnocmu (£SD) I/ Iepcnexmusol enedpenus
unnosayuonnvlx mexronozuit 6 AIIK @ c6. cm. IV Bcepoc. (nay.) nayu.-npakm. Kough. ¢ mexcoynap. yua-
cmuem. Bapuayn, 2025. C. 102-105.
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®PEKT H;0,-MIPAUMHUHI' A HA BCXOXKECTh
N SHEPTHIO NTPOPACTAHUSA CEMSH P/KA

K. C. Bepakca¥*, O. I'. fIxoBen
BI'Y, Munck, benapycs
*k.veraksa@gmail.com

Kuarouesbie ci1oBa: BcxoxecTs, H202, mpaiiMuHT, poXkb, SHEPTHs TPOPACTaHUA

EFFECT OF H;0:-PRIMING ON GERMINATION AND GERMINATION
ENERGY OF RYE SEEDS

K. S. Veraksa*, O. G. Yakovets
BSU, Minsk, Belarus

Keywords: germination, H>O2, priming, rye, germination energy

AOHOTHYECKUE U OMOTHYECKHE CTPECCOPBI HE TOJIBKO OTPAHUYHMBAIOT MOTEHIIUAI CEIIbCKO-
XO3SIHCTBEHHOT'O MPOU3BOACTBA, HO M OKa3bIBAIOT CYLIECTBEHHOE BIMSHHUE HA INIOOAIBHYIO MPO-
JIOBOJILCTBEHHYI0 Oe3omacHOCTb. HayyHoe cooOLIEeCTBO MpuUilaraeT 3HauUUTENIbHBIE YCHINS s
pa3paboTKN YCTOWYMBBIX CIIOCOOOB MPEOJIONEHHUS CTPECCOB Y PACTEHHUH, CPeIH KOTOPBIX MOYKHO
BBIJICIIUTH THAPO-, OCMO-, T'aJl0-, HAHONPAHMUHT. DTN MOAXOABI JOKA3aJIN CBOIO 3()(DeKTHBHOCTE.
IMpumenenne H2O2 paccMaTpuBaeTcesi Kak NEPCHEKTHBHBIA CIIOCOO aKTHUBALMU MPOPACTAHUS Ce-
MSH, CTUMYJISILIUA POCTAa W IOBBIIICHUsS YCTOHYMBOCTH pacTeHuil. OJHAKO KOHLEHTpALHs HC-
MOJIB3YEMBIX JUISl paliMUHIa PACTBOPOB, MHUHMMaJbHas d(Q(EKTUBHAS KOHLEHTpALHs, BpeMs
9KCIIO3ULIUK MOTYT OTJIIMYAThCS IS PA3HBIX KYJIBTYD, BBICOKHE KOHIIGHTPAMK MOTYT OBITH TOK-
CHYHBIMH. M3y4yeHHe JaHHBIX acHEKTOB SIBISETCS aKTYaJbHBIM M MOXKET HPHBECTH K IMOBBIIIE-
HHIO YCTOWYMBOCTH U TIPOJYKTHBHOCTH CEIbCKOXO3SHCTBEHHBIX KyJbTyp. MccienoBanue 3¢-
¢dexruBHOCTH H202-mpaiiMUHTa IPOBOAMIOCH HA CeMeHax 03uMoi pxku copta Odenus. Mcnomb-
30BaJICSl METOJI IpOpalBaHus ceMsiH B vamkax [lerpu (rmo 50 mt.). CeMeHa npeiBapuTeIbHO
3aMauMBAINCh B TEUCHNE CyTOK B pacTBopax H2O:2 ciemyrommx kornentpammii: 1, 10, 20, 30, 40,
50, 100, 150 u 200 mxM. B kauectBe KOHTpOJIsi Ucnoib30Basiach H2Omer. [Tocne nocnenyroreit
pacKiaJKy CeMsH Ha JBOMHOW cJoi (GuibTpoBaibHOH Oymarn wamku [letpy nmomemanuch B
TepmocTar npu temneparype 24,8-25,0 °C. Dueprus npopacranus cemsts (311) onpenensiach Ha
3-M CyT, OLIEHKA BCXOXKECTH ceMsiH (B) — Ha 7-e cyT mociie 3aKiajki ceMsiH. B Xo/e skcrnepuMen-
TOB BbIsABICHO, uTo II yBenuuuBanack nocie npaiimunra 20 u 40 mxM pactBopamu H202B
1,2 u 1,3 pa3a coorBercTBeHHO. OCTalIbHBIC MPOTECTHPOBAHHBIC KOHIICHTPALUKM OKA3AJIUCh He-
sddexruubl. K 7-M cyt nonoxurenshbiii dddexr npeasapurensHoro H2Oz-npaiimMuura crain
6onee BbipaskeH. OOpaborka H2O:2mpakTuueckn BO BceX HPOTECTHPOBAHHBIX KOHIEHTPALMAX
yBEJIMYHBaa MPOLEHT B 1o cpaBHeHHIO ¢ KoHTposieM. [Ipu aTom crenyer otMetuts 3ddext 40 u
150 MmxM pactBopoB H20:2: B mocne npaiiMupoBaHus B JaHHBIX pacTBOpax Bospacrtana B 1,7 u
1,5 pa3a, cooTBeTcTBeHHO. B 3THX JKe KOHLEeHTpauusax npenodpadorka H202 okaspiBana cTuMy-
JMpyIollee JeHCTBUE HAa Pa3BUTHE KOPHEBOW CHCTEMBI: BBISBIEHO JIOCTOBEPHOE YBEIMUCHHUE
Maccel kKopHeit B 1,9 u 1,5 pa3a, cOOTBETCTBEHHO. AHANN3 MOJyYEHHBIX TaHHBIX MO3BOJISET 3a-
KIIFOUUTh, 4To H202 MOKET MCIIOIb30BaThCs Ul MpaiMuHTa ceMsiH pku. HanbGonee addexrus-
oM sBisAt0TCA 40 1 150 MxM pactBopsr H20o.
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AJTATITAIIMS SIMUKOTHUJIEN ITPOPOCTKOB T'OPOXA
K TEIVIOBOMY HIOKY IYTEM UBMEHEHMSI CTPYKTYPbI
MEMBPAH UX MUTOXOHAPUH

H. 0. I'epacumos **, O. B. Hesposa %, . B. Kurauesa !, U. I1. I'enepo3osa 2,
A. H. T'osomanos *

LBX® PAH, Mocksa, Poccust
2P PAH, Mocksa, Poccus

*n.yu.gerasimov@gmail.com

KiroueBble ci10Ba: CTPYKTypa MeMOpaH, MHKPOBSI3KOCTb, TEIIOBOH IOK, MUTOXOHIPHH

ADAPTATION OF EPICOTYLS OF PEA SEEDLINGS TO HEAT SHOCK
BY CHANGING THE STRUCTURE OF THEIR MITOCHONDRIA
MEMBRANES

N. Yu. Gerasimov '*, O. V. Nevrova %, I. V. Zhigacheva %, I. P. Generozova 2,
A. N. Goloshchapov *

LIBCP RAS, Moscow, Russian Federation
2]PP RAS, Moscow, Russian Federation

Keywords: membrane structure, microviscosity, heat shock, mitochondria

Pacrtenust B IpupoJie MOABEPraroTCs BO3ACHCTBUAM MHOTHX OHOTHYECKHX M a0HOTHYECKHX
¢dakropos. TemnoBoi WIOK SBISIETCS OAHUM W3 HauOosee PacHpOCTPAHEHHBIX aOHMOTHUECKUX
CTpeccoBhIX (hakTopoB. TemmeparypHblil GakTop MOKET MPUBOAUTH K MOP(HODYHKIMOHATEHBIM
N3MEHEHMSIM B Pa3BUTUM PACTEHUH, IIPH HTOM MU3MEHSETCS CTPYKTypa MEMOPaHHBIX OEJIKOB, 4TO
4acTO NPUBOAUT K M3MEHEHHIO CTPYKTYPBI JIMIUAHOTO Oucios. B pesynbrare MOryT n3MeHATHCS
CTPYKTYPHBIE XapaKTEPUCTUKH MEMOpPaH, OJTHON U3 KOTOPBIX ABJISETCS MUKPOBS3KOCTb.

B pabote 6bUTO0 M3y4eHO N3MEHEHHE CTPYKTYPhl MEMOpaH MUTOXOHAPHH, BBIJICICHHBIX W3
JINCTHEB MPOPOCTKOB ropoxa Pisum sativum L., nmocie Bo3aeiicTBUs TEIIIOBOTO IIOKA 10 CPaBHE-
HHIO C HATUBHBIMH PACTCHHSMH (KOHTPOJIb).

Paboty npoBoaMIN HA MUTOXOHAPHSAX MSATUIHEBHBIX YTHOIMPOBAHHBIX POPOCTKOB IOPO-
xa Pisum sativum L., copt ®nopa 2. MUKpOBA3KOCTb JUIUIHOTO OUCIOS MEMOPAH OTpeeIsIIi
METOJIOM 3JIEKTPOHHOTO napamarHuTHoro pesoHanca (D11P) crHOBBIX 30HI0B.

TennoBo#i cTpecc MPUBOAWI K YMEHBIICHHIO KPUCTANIMYHOCTH MEMOpaH MHUTOXOHIPHHA
ucenexyemoro pacteHus. [lokasaHo, 4To cBepxmajble 03kl PecBepaTposa BO3BPALIAIOT CTPYK-
Typy JIMIHUHOTO OHMCIIOS MUTOXOHJPHH TTOCIIEe BO3ICHCTBHS TEIUIOBOTO cTpecc-(pakTopa 10 co-
CTOSTHMSI, CBOMCTBEHHOTO JUIsl HATUBHBIX PACTEHHM.

Hccenedosanue vinonneno npu nodoepaicke 6 pamkax 2oczadanus Munucmepemsa nayku u
sbicute2o obpazosanus Poccuiickoti @edepayuu (mema Ne 1201253310).

OcHoBHAasl My0JIMKANHsI ABTOPOB 10 TeMATHKe JOKJIa/1a:

TI'epacumos H. IO., Heeposa O. B., JKueauesa U. B., 'enepososa U. I1., I'onowanos A. H. Dgppexm
ceepxmanvix 003 aHMUOKCUOAHMA pPecéepampona npu 6030eliCmeull Mmenjiogo20 cmpecc-hakxmopa Ha
CmpyKmypy memopan MumoxoHopuil, sioelentbix us npopocmkos zopoxa Pisum sativum L. // Xumuue-
cxas ¢uszuxa. 2019. T. 42, Ne 1. C. 22-27. DOI: 10.31857/50207401X23010041
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3KOJIOTUYHBIE UHIYKTOPBI YCTOMUNBOCTH
ITPU 3AIIIUTE CAJIATA OT PSEUDOMONAS CICHORII

O. E. Lnywenkosa **, JI. JI. Moasikos %, A. H. Urnaros !

LPYJIH um. TTarpuca Jlymym6s1, Mocksa, Poccus
2®I'BHY BHUU®, MockoBckast 061acTh, Pocens
*glushenkovaolga@mail.ru

KuoueBsle ci1oBa: canar, Pseudomonas cichorii, nHayKkTops! yCTOHYNBOCTH, XJIOPOGUILI, THI-
POIIOHHKA

ECO-FRIENDLY RESISTANCE INDUCERS FOR CONTROL
OF PSEUDOMONAS CICHORII IN LETTUCE

0. E. Glushenkova '*, D. D. Polyakov 2, A. N. Ignatov *

LRUDN University named after Patrice Lumumba, Moscow, Russian Federation
2 All-Russian Research Institute of Phytopathology, Moscow Region, Russian Federation

Keywords: lettuce, Pseudomonas cichorii, resistance inducers, chlorophyll, hydroponics

OnHuM U3 criocobOB CHIKEHHMS MTOTEPh, BhI3bIBAEMbIX Oone3nsmu canara (Lactuca sativa
L.) 1 Ipyrux cenbCKOXO3SIMCTBEHHBIX KYJIBTYD, SIBISICTCS MPUMEHEHHE HHIYKTOPOB YCTONYHBO-
ct. OHM CrOCOOCTBYIOT (DOPMUPOBAHHIO KOMILIEKCA (DU3HOIOTHYECKUX PEAKIHid PaCTEHHS,
CHIDKAIOLINX YPOH OT CTPECCOBBIX (DaKTOPOB BHEIIHEH cpebl. B paboTe npoBeeHa oleHKa BITH-
SIHUSL CJTMLIMIIOBOM KMCJIOTBI, XMTO3aHa M IMOKCHIA KPEMHHUsSI Ha MOP(OMETPHIECKHE MoKa3aTe-
JIH, cofepkaHne POTOCHHTETHUSCKUX ITUTMEHTOB U Pa3BUTHE CHMIITOMOB HH(EKIIHOHHOTO 3200~
neBanust, Bbi3BaHHOrO Pseudomonas cichorii. Pactenns canara copra «Jlamuk» (Paiik IlBaan,
Hujepnanapl) BbIpAIIMBAIM B HELMPKYIUPYIOLIEH IyOOKOBOIHOW THIPOIOHHOIN CHCTEME
(DWC) B uHanBHUIyanbHBIX KOHTEHHepax oosemoM 3,5 1 mpu EC 1,4-1,6, doronepuone 16/8 d,
¢ ocsemeHHocThio 3000 JIk, Temneparype Bo3nyxa 22-24 °C/16—18 °C (neHb/HOYB) M TeMIiepa-
Type murarensHoro pacteopa 20 °C. B Bo3pacte 34 cyT ¢ MOMEHTa BCXOIOB, pacTeHusi 0opabda-
TBIBAJIM WHYKTOPaMH YCTOWYHBOCTH OMPBICKUBAHHEM, HHOHUIPOBAHKUE TIPOBOMIN HHBEKIUCH
B UepemioK JHcTa cycrnensun 6axtepuii ¢ 10° KOE/vu. Brnsume MHAyKTOpOB Ha pasBUTHE 60-
JIC3HU ¥ Ha OMOMETPHYECKHE MOKa3aTeNd OLCHHUBAIIHM, CPABHUBAs 3aPAKECHHBIC W HE3apaKCHHbBIC
BapuaHThl. CHMITOMBI OaKTEpHO3a yUUTHIBAIN €KETHEBHO MOCIIE HHOKYIIALMY; yepe3 10 cyT mo-
Cclie 3apakeHHs OIPEIEIISUTN MacCy Ha3eMHOM YacTH, [UIMHY JIKCTHEB U CoepxkaHne (hOToCHHTe-
THUYECKUX TUTMEHTOB MeToloM criekrpodoTomerpun. Hanbonee BhIpakeHHOE 3aMe/ICHHE pas-
BUTHSI CHMIITOMOB OaKTepHO3a M JIydIllne OMOMETPHYECKHE TOKa3aTelll 3apayKEHHBIX PACTCHHH
HAOJIIOANIKCH TIPU IPUMEHEHHH JTHOKCH/A KPEMHHS B JIO3UPOBKE 2 MI/pacT: Macca Haa3eMHOU
YacTH U JUIMHA HauOoJiee pa3BUTOrO JIMCTA MPEBBIIIAIN 3apaKECHHBIH KOHTpOoJb Ha 77,5 u 25,8 %
COOTBETCTBeHHO. B  Bapmantax ¢ xwurozanoMm (3,1 Mr/pacT) © CaJaMIMIOBOW KHCIOTON
(0,7 Mr/pact) mocie 3apakeHUsl COAEp)KaHUE OOLIEro XJIOPOGHIUIA MPEBBIIAIO 3apaKCHHBIN
KoHTponb Ha 42,9 u 37,1 %, a kaporuHOMIOB — Ha 31,6 1 35,5 % coorBeTcTBeHHO. Pazmmuns ObI-
JIM CTAaTUCTHYECKU 3HauuMbl npu P < 0,05. B pesynbrare ycTaHOBIEHO, YTO JAUOKCHI KPEMHUS
s¢dexTuBHEEe OrpaHUYUBAN Pa3BUTHE CHMIITOMOB 0aKTepHO3a M CHIIKAI POCTOBBIC IMOTEPH, TO-
I1a KaK XMTO3aH U CAJIMLMIOBAsI KUCIOTA yBEJINYMBAIM YCTOHUYMBOCTh (POTOCHHTETHYECKON CH-
CTEMBbI PACTCHHI B YCIIOBHSX 3apa)KCHHUSL.
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HEPCHHEKTUBBI CO3JAHUS TEHOTHUIIOB KOCTOYKOBBIX
KYJIBTYP C YCTOMYUBOCTHIO K BECEHHUM 3AMOPO3KAM

A. M. T'ony6eB*, B. J. Audanos, A. A. Kyiaukos, B. C. BioBeHko
OI'BHY «®AHI] FOro-Boctokay, Capato, Poccus
*biotechnoalgol@mail.ru

KuroueBsie ciioBa: quaamuka ABK B 3aBsi3u, MOPO30CTOHKOCTE 3aBsI3H, CBSA3aHHAS BOAA

PROSPECTS FOR CREATING STONE FRUIT GENOTYPES WITH
SPRING FROST RESISTANCE

A. M. Golubev*, V. E. Anfalov, A. A. Kulikov, V. S. Vdovenko
FSBSO “FCAR of the South-East Region”, Saratov, Russian Federation

Keywords: ABA dynamics in the ovary, frost resistance of the ovary, bound water

I'mbenp reHepaTHBHBIX 00pa30BaHMII HA pa3HBIX CTAAMSAX PA3BUTUS OT 3MMHE-BECEHHUX
MOPO30B M 3aMOPO3KOB — OJIHa U3 OCHOBHBIX NPUYHMH HEPETYJISIPHOTO IUIOJOHOIIECHHS OOJIbIINH-
CTBa KOCTOUKOBBIX KyJbTYpP, 0COO€HHO abpuKoca, MUHJAJs, YEPELIHU U nepcuka. B mosneBbx
YCIIOBHSIX HCCIIEI0OBaHA YCTOMYMBOCTh 3aBsI3M K BECEHHUM 3aMOPO3KaM y KOJJIEKIIMOHHBIX KO-
CTOUYKOBBIX KyJIbTYP — BHIIHH, YEPEIIHH, CIIUBbI, CIMBOBO-TEPHOBBIX I'HOPUI0B, abpHUKOCca U mep-
cuka. Ha KOHTpacTHBIX 110 3MMOCTOMKOCTH M CPOKaM LIBETEHUs I'€HOTUIIAX abpHKoca U Mepcuka,
n3ydeHa JMHAMHKa U3MEHEHHs CIEIyIOUnX IoKa3areiel 3aBsizeil — Beca, 00beMa, COepiKaHHs
ABK, UYK, o0reit u cBsi3aHHO# BojbI. VccnenoBanus mokasaim, 9T0 C pOCTOM 3aBsi3u y 00JIb-
LIMHCTBA FEHOTUIIOB UMEETCS TEHJICHIIUS K YBEIMUESHHIO COJEPKAHUS B HUX KaK ayKCUHOB, TaK U
a0CIM30BOI KUCIIOTHI, HO Y TO3JHOLBETYIINX U Oojee 3aMOPO3KOYCTOWYMBBIX T'€HOTUIIOB HEp-
cuka, cogepxanne YK cumxkaercs (AgpuaTuka) WM 3aMeUISIOTCs TeMIbl ee HakorieHus (Ca-
paroBckuiiii — 33-2). Y Gosee 3aMOpPO3KOYCTOMUYMBBIX M MO3HOIBETYIINX TCHOTUIIOB TEPCHUKA,
ypoBeHb ABK Ha paHHHX CTaIUAX Pa3BUTHs 3aBsi3U ObLI BBIIIE, YeM y HEMOpo3ocToiikux. OOHa-
PYKEHO, YTO C POCTOM 3aBSI3U KOJMYECTBO 0OBEMHOIT BO/IBI y TIEPCHKA yBEIMYMBACTCS, @ KOJIHU-
YeCTBO CBS3aHHOM MMEEeT TEeHIEHLHIO K CHIDKeHHIO. BHIMMO 10 3TOH nmpHyMHEe MEHee pa3BHUTas
3aBSI3b JIyUIlle BBIIEPKUBACT BECECHHNE 3aMOPO3KH. B celeKMOHHbIN mpolece, Ha yCTOHYHBOCTh
K 3aMOpPO3KaM, IPHUBJICUEHbI HanboIee MO3JHOLBETYIINE TeHOTUIIb epcuka — CapaToBekuit 33-2,
Anpuatuka u abpukoca — Criapraser.

Hccneoosanue evinonneno 6 pamkax eocsaoarus FNWF-2025-0002.

OcHoBHBIE MyJINKANA ABTOPOB 110 TEMATHKE JOKJIA/1a:

Some mechanisms of winter resistance in apricot flower buds in the period of ecodormancy /
A. M. Golubev, N. A. Alyoshina, V. E. Anfalov, A. A. Kulikov, V. S. Vdovenko // Agronomy Research. 2021.
Vol. 19, N 3. P. 1487-1503. DOI: 10.15159/AR.21.132

Tonybes A. M., Anéwuna H. A., Kynukos A. A., Boopos H. B., Egppemosa H. A. Oyenxa 3umocmoii-
KOCMU UCXOOH020 CENeKYUOHHO20 MAmepuana u 2ubpuonozo gonda abpuxoca ¢ Huowcnem Ilosondicve I/
Tpyouvt Kybanckoeo I'AY. 2024. Ne 1 (110). C. 94-100. DOI: 10.21515/1999-1703-110-94-100
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BJIMSTHUE CBETA HA PA3BUTHUE UHIYIIUPOBAHHOMN
TEPMOTOJIEPAHTHOCTH INIPOPOCTKOB SIPOBOW IMIIIEHUAILBI:
AHAJIN3 BEJIKOB TEIIJIOBOI'O IOKA, POTOCUHTETUYECKHUX
IIMI'MEHTOB U )KUPHOKHUCJIOTHOI'O COCTABA

0. W. I'padeannsix 12*, U. B. JIiooymkuna %, T. I'. FopHocraii 1,
A. B. Kopcykosa %, H. C. 3a6anoBa 2, E. A. Iloasixosa !, O. A. ®exorona ,
K. A. Kupuuenko , E. B. Bepexxnas !, T. I1. Ilo6esxumona *

LCUDUEBP CO PAH, HpkyTck, Poccus
2@I'bOY BO «UI'Y», UpkyTck, Poccust
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KioueBsle ci1oBa: OeiKH TEIIOBOTO MIOKA, )KMPHOKHCIOTHBINH COCTaB, TEPMOTOJNIEPAHTHOCTb,
SIPOBASI TIICHALA

EFFECT OF LIGHT ON THE DEVELOPMENT OF INDUCED
THERMOTOLERANCE IN SPRING WHEAT SEEDLINGS: ANALYSIS
OF HEAT SHOCK PROTEINS, PHOTOSYNTHETIC PIGMENTS AND
FATTY ACID COMPOSITION

0. I. Grabelnych ?*, 1. V. Lyubushkina , T. G. Gornostai !,
A. V. Korsukova , N. S. Zabanova 12, E. A. Polyakova %, O. A. Fedotova ,
K. A. Kirichenko , E. V. Berezhnaya ', T. P. Pobezhimova !

LSIPPB SB RAS, Irkutsk, Russian Federation
2]SU, Irkutsk, Russian Federation

Keywords: heat shock proteins, fatty acid composition, thermotolerance, spring wheat

W3yueHsl BBIXO[] SJICKTPOIUTOB, cuHTe3 OenkoB TerutoBoro moka (BTIL), conepxanue ca-
XapoB U (HOTOCHHTETUUECKHX IMUIMEHTOB, XMPHOKHUCIIOTHBII COCTaB JIMIHIOB B STHOJIMPOBAH-
HBIX M 3€JICHBIX TIPOPOCTKAX SIPOBOH MIIEHHI[BI TPU TEIUIOBOM 3akanuBaHuu. [lokazaHo, 4To Ter-
JoBast 00paboTKa yMepeHHO BbIcOKOH Temmneparypoit 39°C (24 1) 5THOIMPOBAHHBIX TPOPOCTKOB
B TEMHOTE U 3€JICHBIX TIPOPOCTKOB Ha CBETY 3allMILAET IPOPOCTKHU MPHU MOCIEIYIONIEM TEIIOBOM
LIOKE, BBI3bIBAS PA3BUTHE MHIYLUPOBAHHON TEPMOTOJIEPAHTHOCTH, XapaKTEPHU3YIOIICECs] CHHTE-
3oM otnenbHbix BTIL, yBennueHnem conepikaHus caxapoB M U3MEHEHHSIMH B COJICPIKaHUM OT-
nenbHbIX KUpHBIX KUCIoT (JKK). OcoOblif naTepec BebiBatoT m3MeHenust JKK-cocrasa. Tak, B
STUOJIMPOBAHHBIX MPOPOCTKAX, 3aKAJIUBAHKE KOTOPHIX HPOTEKAJIO B TEMHOTE, OOHAPYKEHO CHU-
HKEHHE JJOJIM OJEHHOBOH KMCIIOTHI U BO3pPACTAHME JOJICH JINHONEBOH U O-TMHOJICHOBOI KUCIIOT.
CxoJiHbIe, HO MEHEe BBIPQ)KCHHbIC M3MEHEHHs HAOMIONANN U NPH TEIJIOBOM 3aKaJUBaHHUH 3elie-
HBIX TIPOPOCTKOB Ha cBety. [lox neiicTBueM 3akaiMBaloIIeH TeMIepaTypbl JOJIs AIbMUTHHOBON
KHCJIOTBI B JIUCTBSIX 3€JIEHBIX MPOPOCTKOB CHUIKAJTACh,  JIOJS O-JIMHOJICHOBOW KHMCIIOTHI YBEIH-
ypBasack. Jonu ocnoBHbIX JKK, Takux Kak cTeapuHOBasi, OJCHHOBAS U JIMHOJIEBAsI KUCIOTHI IIPH
TEIJIOBOM 3aKaJIMBAaHUH 3€JEHBIX IPOPOCTKOB HAa CBETYy HE M3MEHsIMCh. TeruioBas obOpaboTka
3€JICHBIX POPOCTKOB, MPOBOIUBILASICS B TEMHOTE, HE NIPUBONIIA K M3MEHEHUSIM B COCTaBe M J10-
Jsx otaenbHbix JKK.

Paboma evinonnena 6 pamkax eocyoapcmeennoeo saoanus 0277-2025-0006, pee.
Ne HHOKTP — 125021902487-9.
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HCCJIEJJOBAHUE BO3JIEMCTBUS HAHOKOMITIO3UTOB

HA OCHOBE CEJIEHA 1 APABUHOT'AJIAKTAHA

HA JKUPHOKUCJOTHbBIIA MPO®UJIb KITETOYHBIX MEMBPAH
CLAVIBACTER SEPEDONICUS

HN. A. I'packoBa*, U. M. PomanoBa, A. U. [leppuavesa, b. I'. Cyxos
CHDUBP CO PAH, HUpkytck, Poccust
*graskova@sifibr.irk.ru

KuoueBble ciioBa: 6aKTepI/II/I, JiecaTtypasbl, HAHOYACTHUIIBI, XPOMATO-MAaCC-CIIEKTPOMETPUSL

STUDY OF HOW SELENIUM AND ARABINOGALACTAN-BASED
NANOCOMPOSITES AFFECT THE FATTY ACID PROFILE IN
CLAVIBACTER SEPEDONICUS CELL MEMBRANES

I. A. Graskova¥*, I. M. Romanova, A. 1. Perfileva, B. G. Sukhov
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: bacteria, desaturases, nanocomposites, chromatograph-mass-spectrometry

duronarorennas 6axkrepus Clavibacter sepedonicus (CmS) BbI3bIBa€T KOJIBIEBYIO THHJIb
kaprodernsi. B HacTosiiee Bpemst OTCYTCTBYIOT 3D (GEKTHBHbBIE areHThI ISl PEryJISIUH YUCICHHO-
CTH ITOM OaKTepHH, KaK U METO/IOB UX YHHYTOXEHHUS. BbIIO MOKa3aHO, YTO HAHOKOMITO3UTHI Ce-
nena u apabunoranakrana (HK Se/Ar) Bbi3biBaloT u3MeHneHust Mopdoaorun GakTepuanbHOMH
KJIETKH C HOCJCAYIOIUM ee paspylueHHeM. HaHOKOMITO3UTHI NMPOJEMOHCTPHPOBAIN HAIUYHE
OakTepuocTaTnueckoro dpdexra, HeraTUBHO BIIHAS HA POCT U Pa3MHOXKEHHE OaKTEPHid.

INoka3zan KUPHOKHUCIOTHBIH 1poduiib CMS, KOTOPBIl MOXKET OBITH MCIIOJIb30BAH YISl HC-
CJIeZIOBaHUI BO3MOJKHBIX BO3JCHCTBUII HAHOMATEPHUAJIOB Ha YKM3HECIIOCOOHOCTh OakTepuu. Bri-
SIBICHO 17 *KMPHBIX KUCIOT ¢ JiauHON neru oT 12 no 20 atomoB yriepona. [Ipu Bo3zeiicTBum
HAHOKOMIIO3UTOB HAaOJIOAETCsl CHU)KEHUE YPOBHSI COJIEPIKAHMS HACBIIICHHBIX XMPHBIX KUCIOT,
B OCHOBHOM, MaJIbMHUTHHOBOH M CTEApHHOBOM. YBEIMYCHHE HEHACHIIICHHOCTH MPOUCXOIHUT 3a
CYET 3HAYUTENILHOTO YBEJIMYEHHs M30- U aHTeH30-KUpHBIX Kucior Cis-Ci7psaaa. YBenuueHue
KOHIICHTPAIMK CeJIeHa B COCTaBEe HAHOKOMITO3UTOB OKa3bIBACT OOJice CHIIbHOE BO3JCHCTBHE Ha
HU3MEHEHHE TPOGHIISI KUPHBIX KUCIOT MEMOPAHHBIX JIMITH/I0B OaKTepHil.

Pe3ynbTaThl OIIEHKH aKTUBHOCTH QllMJI-TUIUAHBIX JIeCaTypa3 BbIIBHIIN, YTO HAHOKOMITO3H-
ThI CEJICHA MOBBIIAIOT AKTHBHOCTh 09- M ®3-1ecarypas, He OKa3bIBasi BIMSHUS HA AKTUBHOCTD
m6-1ecaTypassl.

JleticTBrue HaHOKOMITO3UTOB Se U Ar Ha (uTtonaroreHHyro 6akrepuro CMS MPUBOIUT K pe-
MOJICJTUPOBAHHIO JIMITHIHOTO NPOGHIIsS B Pe3ysibTaTe M3MEHEHHs aKTHBHOCTH AllMJI-JTHIHIHBIX
®9-, ®6- 1 w3-1ecaTypas U, Kak CJIEACTBUE, MOBBIIICHHS HEHACHIIICHHOCTH KUPHBIX KUCIOT. B
PE3yJIbTaTC U3MEHCHUS KOJIUYECTBA JKUPHBIX KUCIIOT U YBCIUYCHUSA CTCIEHU MX HCHACBIIIEHHO-
CTH TPOUCXOJUT TIOBBINICHUE TEKYyYEeCTH U MPOHHLAEMOCTH KJICTOYHONW MeMOpaHbI, YTO MPHBO-
JIT K pa3pyLICHHIO KJIETOUHOH CTeHKH M rubenu Oaxrepuil. Monudukaius >KMpHOKUCIOTHOTO
cocraBa JunuaoB CMS 1moJ| BIMSHUEM HAHOKOMITO3UTOB CelieHa M apabMHOrallakTaHa BBICTYIIaeT
OJIHMM M3 KJIFOUEBBIX MEXaHM3MOB PeallM3aliy X 0aKTeproCcTaTuueckoro adekra.
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OUTOPETYJISITOPHASI AKTUBHOCTH [TOUBEHHBIX
AKTUHOBAKTEPUM APUJIHOM 30HbBI

JI. H. I'puropsin **, 0. B. Baraesa 2

L®OI'BOY BO «ActpaxaHckuii Tocy1apcTBEHHbIH yHUBEpCUTET», AcTpaxaHb, Poccus
2@I'bOY BO PI'AY — MCXA umenu K. A. Tumupssesa, Mocksa, Poccust

*lilyagrigoryan90@mail.ru

KimoueBbie ciioBa: aKTI/IHOGaKTepI/II/I, apuHast 30Ha, CTPCIITOMULICTDI, (bHTOCTPIMyJI}ILIPI}I, InTaMMbI

PHYTOREGULATORY ACTIVITY OF SOIL ACTINOBACTERIA IN THE
ARID ZONE

L. N. Grigoryan *, Yu. V. Bataeva 2

LFSBE of HE «Astrakhan State University», Astrakhan, Russian Federation
2 Timiryazev University, Moscow, Russian Federation

Keywords: actinobacteria, arid zone, streptomyces, phytostimulation, strains

AKTHHOOAKTEpUH CHOCOOHBI OKa3blBaTh AHTAOHMCTUYECKYIO AKTUBHOCTb B OTHOLICHHH
BPE/IHbIX WICHUCTOHOI'MX U (PUTONATOICHOB, KOTOPBIE CHMKAIOT YPOXKAHHOCTb CEIbCKOXO3si-
CTBEHHBIX KYIIBTYD, YTO OCOOCHHO MPOSIBISIETCS B FOXKHBIX PETHOHAX 3EMIICACNUS, IJIe CO3aeTCs
OJIMH U3 CaMBbIX BBICOKUX MH(EKIIMOHHBIX ()OHOB.

dutocTUMYIMpYIOIIEe BIUSHHE 00pabOTOK HAa PACTEHMSIX TOMara OLEHHMBAJIM 10 3HAYCHHU-
M ypoxkaiiHocTH. 3a Bech IEpUOJL BEreTaly NpOBEICHO AeBiATh cOOpoB. MaremarHyeckyto 00-
PpaboTKy MOJYYSHHBIX JAaHHBIX M PACcUYeT CTATHUCTUYECKUX TapaMeTPOB IMPOBOAMIIH C HCIIOIb30Ba-
HHEM IaKeTa KOMIIbIOTepHBIX rporpamm Microsoft Excel 2016.

Pesynbrarel 1ByX()aKTOPHOTO JUCIIEPCHOHHOTO aHAIN3a JAHHBIX MOKA3alH, YTO Ha Bapbu-
pOBaHKE yPOKAHHOCTH TOMAaTOB B OIIBITE CYIIECTBEHHOE BIMSAHHME OKa3aJld BapHaHTbl 00paboToK,
npuyem Biian ¢pakropa «Cycnensus mrammay (F=1,41; p > 0,95) Gonee yem B 12 pa3 npesoc-
xoam1 BKIaJ hakTopa «DxerpakThl mrammay (F=0,11; p > 0,95).

IIramm Streptomyces carpaticus RCAMO04697 sBisieTcst KOMIOHEHTOM MTOYBEHHBIX 9KOCH-
cTeM ACTpaxaHCKOTO pernoHa, BCJIEACTBUE Uero He MPUUYHHACT Bpeaa OKpysKarolel cpeae. Yuu-
ThIBas 9TO IPEUMYIIECTBO, TPEXKPATHOE KOIMYECTBO OOpabOTOK HE OKa3blBAE€T HEraTHBHOIO
JIeWCTBHS Ha (PUTOCAHUTAPHYIO OOCTAHOBKY NPU BO3ZENBIBAHMU TOMATOB. [losyueHHbIe pe3yiib-
TaThl HE TOJIBKO CBUJETENILCTBYIOT 00 OTCYTCTBHM y mtamma Oakrepuit RCAMO04697 durorok-
CHYECKOTO JICHCTBUS, HO M JIEMOHCTPHUPYIOT UX CIIOCOOHOCTh CTUMYJIMPOBATh POCT PACTEHUMH TO-
Mara 3a CY€T M0JlaBIeHUs BO3OyIUTENeH U IEPEeHOCUMKOB HH(EKINH.

OcHoBHasi My0IMKALMs ABTOPOB M0 TeMaTHKe J0KJIaja:
Bamaesa I0. B. Akmunobaxmepuu: npomueosupycras u gumocmumyaupyiowas axmugnocmy I/

Buomexnonoeus. 2024. T. 40, Ne 2. C. 84-92. DOI: 10.56304/S0234275824020042
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B3AMMOCBS3b CUMBUOTHYECKOM A30T®UKCALIUN
YEYEBHUIIBI M IOTOJAHBIX YCJOBUI ITPU MPUMEHEHUA
HOJU®YHKIIMOHAJIBHBIX BUOIIPEITAPATOB

I'.II. I'ypseB

®I'BHY ®HIL 3BK, Opes, Pocens
gurievorel@mail.ru

KiroueBble ciioBa: Ouonpenapathl, KiIyOeHbKOBbIE OAaKTEPUH, TOTOJHBIC yCIOBUS

RELATIONSHIP BETWEEN SYMBIOTIC NITROGEN FIXATION OF
LENTILS AND WEATHER CONDITIONS IN THE USE OF
MULTIFUNCTIONAL BIOPREPARATIONS

G. P. Gur'ev
FSBSI FSC LGC, Orel, Russian Federation

Keywords: biopreparations, nodule bacteria, weather conditions

Yeuenuna — pacreHue cemeiictBa bobosrie (Fabaceae), oTHOCHTCS K ABYIOJIBHBIM pacTe-
HusM. [loceBHbIe miomaay mox yeueBnneil B Poccun mocrostaao yBennuuBarotes. B 2023 r. oHn
cocTaBisui nopsaka 354,1 teic. ra. BaxHeiimeld OMoIOrnueckoii 0COOEHHOCTBIO YEUEBHIBI SIB-
JISIETCSL €€ CIIOCOOHOCTh B CHUMOMO3e C KIIyOCHBKOBBIMH OakTepusiMH cemeiicTBa Rizobiaceae
YIOBJICTBOPSATH CBOU MOTpeOHOCTH B a30Te Ha 50-70 % 3a cyeT a30Ta Bo3myxa. BaxkHbIM mpue-
MOM JUISl YCTICITHON CUMOHOTHYECKOI a30T(UKCALNHN SBISIETCS NPEINOCeBHAs 00paboTKa CeMsH
Ouomnpenaparamu.

B moneBbIX YCIOBHSAX IMPOBEICHBI HCIBITAHUS pa3HbIX OuonpenapaToB. B 3acynumiBbie
2022-2023 rr. (I'TK B ntone cocrauin 0,92—1,10) ncnbiTanbl npenapaTbl Ha OCHOBE KIIyOSHBKO-
BBIX OakTepuii Pu3zo6omn® ™ 1 Mukpobnokom™™°, comepskaniuii KiyOEHBKOBBIC U aCCOIMATHBHBIC
MHUKPOOPraHU3Mbl, (PUKCHPYIOLIHE a30T, MoOmu3ymue Gocdop, CTUMYITHUPYIOIINE POCT pac-
TEHHUH U 00aaroIMe MPOTEKTOPHBIMU CBOHCTBaMH. He yCTaHOBJICHO CyLIECTBEHHBIX pa3InuHUii
B YPOXXallHOCTH MEXy KOHTPOJIbHBIMU BapHaHTamu U Ouornpenaparamu. B 2024 r. (cnabo 3a-
cynuuBblid) 1 B 2025 . (n30bITOuHO yBnakHeHHbIH, B mrone ['TK cocraBmn 2,48) mcnbITaHbI
npenapatsl Pu3o6uu*?°, Aypuit — ouonorndeckuit Gpynrununa Ha ocuose Bacillus amiloliyuefa-
ciens mramm 01-1 u Dxobarmn Ha ocHoBe Gakrepuii Bacillus subtilis (cennas manouxa) mramm
12 501, a Taxxe mTaMM KiyOCHBKOBBIX OakTepuii 724. Y CTaHOBICHO, YTO BCE UCIIBITAHHBIC TIPE-
naparbl, 0COOCHHO B COYETaHHHU C TperapaTaMu KIyOeHBKOBBIX OAKTEpHH W OHONIOIHYECKUMU
(yHTUIMIAMH TTOBBICHITH YPOXXaWHOCTh YeueBHIlbl. [Ipn 3TOM MOXHO Bbigenuts 2025 r., korma
JIOCTOBEpHBIE NMPUOABKU ypoykasi AOCTUINIM Ha copre Amuna 15-36 %, Ha copre ®dnamenko 30—
49 %, na copre Bocrounas 21-36 %, a B 2024 r. B Tex ke BapHaHTaxX NPUOABKH COCTABUIIM Ha
copre Auna 4 % (Puzooun® + Aypumi), Ha copre @namenko 7,9 %, na copre Bocrounas
4,8 %. Taxum 00pa3oM, CpaBHHUBAs TOJbI C PATUYHBIMH MOTOAHBIMU YCIOBHSMH, MOXKHO KOH-
CTaTUPOBaTh, YTO OHOJOTHYECKHE TMpPErapaTbl «paboTaloT» TOJIBKO B YCIOBHSIX JOCTATOYHOTO
YBIQXKHEHUS.

Hccenedosanus evinonnenvt npu noodepicke Munucmepcmea HayKu u 8bicuie20 oopasosa-
Husi Poccutickott @edepayuu ¢ pavkax I ocyoapemeennozo 3adanus FGZZ-2025-0011.
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YCTOMYUBOCTH U ATJAITAIIMOHHBIE OCOBEHHOCTH
JJEKAPCTBEHHBIX PACTEHUM IOTA TAIJKUKHCTAHA

H. K. laBn1aToBa*, 3. M. Xampataesa, M. M. fIkyooBa

TaKUKCKH HALIMOHANBHBIN yHUBepcuTeT, [lymanbe, Tajmkukucran
*nildavlatova@mail.ru

KiroueBble ci10Ba: ajantanus, alkaloOu/Ibl, aHTHOKCHAAHTBI, JICKAPCTBEHHBIE PACTECHHUS, YCTOM-
YHUBOCTb, (PIIABOHOMIBI

STABILITY AND ADAPTATION CHARACTERISTICS OF MEDICINAL
PLANTS IN SOUTHERN TAJIKISTAN

N. K. Davlatova*, Z. M. Khamrabaeva, M. M. Yakubova
Tajik National University, Dushanbe, Tajikistan

Keywords: adaptation, alkaloids, antioxidants, flavonoids, medicinal plants, resistance

IOr TamkukucTaHa oTIMYaeTCsi PasHOOOPa3HBIMU MPHPOTHO-KIUMATHUECKUMH YCIIOBHSI-
MH, TAKHMH KaK BBICOKasi TeMIepaTypa BO3/yXa, 3aCyIUIHBOCTb, HHTEHCHBHOE COJTHEYHOE H3ITy-
YeHHe, Maloe KOJIMYECTBO OCAIAKOB M O€lHbIC MOYBBL. B TaKuX yCIOBHSX BBDKHUBAIOT TOJIBKO
YCTONYMBBIC ¥ XOPOLIO aJalTHPOBaHHbIC pacTeHus. Oco00e MECTO Cpefy HUX 3aHHMAIOT JICKap-
CTBEHHBIC PACTEHMS, KOTOPbIe 00JIaal0T BBICOKOH OMOJIOTMYECKON aKTUBHOCTBIO M CHOCOOHO-
CTBIO NPHUCIOCA0INBATECS K HEOIAronpHsaTHBIM (hakTopam Okpyskaromieil cpexmsl. JlekapcTBeH-
Hble pacTeHus fora Ta/PKUKHCTaHA MCIIOJIB3YIOTCS B HAPOAHON M HAy4HOH MEIHIMHE, a TaKkKe
MMEIOT GOJIBIIOE IKOJIOIHUECKOE M XO3SICTBCHHOE 3HAYCHHE. VI3yueHue yCTOIYMBOCTH U ajam-
TAIMOHHBIX 0COOCHHOCTEH ATHX PACTEHHI MMO3BOJISET MOHIThH MEXaHM3MbI UX BBDKHUBAHMS U pa-
[IMOHAJBHO HCIOJIB30BATh MPUPOAHBIE pecypchl. Llenbio naHHOI paboThl sBISETCS H3ydEeHHE
YCTOHYMBOCTHU M aIaNTallMOHHBIX 0COOCHHOCTEH JIEKaPCTBEHHBIX pacTeHHH fora TapKUKUCTaHa.

IIpuposHo-KIMMaTHUECKHe YCIOBHs fora TamKUKUCTaHa XapakTepU3yloTesl CyXUM U xKap-
KUM KJIMMaToM, JISTOM TeMmIleparypa Bo3ayxa Moxer gocrurath 4045 °C, ocaakoB Bblagaer
Mano. IlouBbl B OCHOBHOM CEPO3CMHBIC, MECTaMH KaMCHHUCTBIE W MaJIOIJIOAOPOAHBIC. Takue
YCIIOBHS CO3JaI0T Cepbe3HbIe TPYAHOCTH JUIsl pocTa pacTeHuil. HepocTaTok Biaru, BEICOKast TeM-
eparypa U CHJIBHOE COIHEYHOE H3ITydeHUE TPEOYIOT OT PACTCHUI 0COOBIX MPHCIIOCOOHTENBHBIX
MexaHu3MoB. [103ToMy B 3TOM pernoHe (HOpMHUPYIOTCS YCTOWYMBBIC BHIbI PACTEHUI, CIIOCOOHbIE
IIEPEHOCUTB 3aCyXy, JKapy 1 OeIHOCTh M0YB. JIeKapCTBEHHBIC pacTeHNUs fora TaKNKUCTaHa IPH-
CIOCOOMIIUCH K ATUM YCIOBHSIM U BBIPA0OTAJIN Pa3InYHbIC aalTAllHOHHBIC MEXaHU3MBL.

Mopdosiornueckue aganTaliy: yMEHbIICHHbIE JUCThs, KOJIIOYKH, INIOTHBIE TKAHHU, Pa3BU-
Tast KOPHEBas CHCTEMa, BOCKOBOM HAJIET Ha JINCThSIX.

duznonornueckre aranTalyu: 3aMeJIeHHbI 0OMEH BEIEeCTB, HAKOIUICHHE (EHOJILHBIX
COCJIMHECHUM, YCTOWYMBOCTh K BBICOKHM TeMIIEpaTypaM, CIIOCOOHOCTh COXpaHsTh Biary. de-
HOJIBHBIE COEJMHEHHs 3allMIIAIOT PACTEHUSI OT YJIbTPA(pHOIETOBOTO H3JIYYEHHS] U CTPECCOBBIX
(bakTopoB.

BruoxuMunueckue agantanun: 00pa3oBaHKe alKaIoHI0B, YPUPHBIX Maces, (pIaBOHOHIOB H
AQHTHOKCHJIAHTOB. JTH BEIIECTBA 3ALIUIIAIOT KICTKH PACTCHUI OT MOBPEKICHUH U MOBBIIAIOT
YCTOHYHBOCTb.
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MU3MEHEHUE SKCHHPECCHUU 'EHA AJUVIEHOKCUACHUHTA3bI
BJIMAET HA YCTOMYUBOCTD NIIEHUIIBI K ABUOTUYECKHUM
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CHANGES IN THE EXPRESSION OF THE ALLENE OXIDE SYNTHASE
GENE AFFECT WHEAT RESISTANCE TO ABIOTIC STRESSES

V. L. Degtyaryova »?*, D. N. Miroshnichenko '3, A. V. Pigolev .,
E. A. Degtyaryov %, A. S. Pushin %, V. V. Alekseeva 3, S. V. Dolgov °,
T. V. Savchenko !

LIBBP RAS PSCBR RAS, Pushchino, Russian Federation
2 PushGENI — Branch of BIOTECH University, Pushchino, Russian Federation
3IBch RAS, Pushchino, Russian Federation

Keywords: jasmonates, productivity, wheat, stress tolerance

Wudopmany 0 GpyHKIHOHUPOBAHUH JKACMOHATHON CHCTEMBI Y 3JIAKOBBIX KYJIBTYp CpaB-
HHTEJIFHO MaJo, YTOOBI €€ UCIIONB30BaTh ISl yJIydIieHns pacteHnid. OHUM U3 CII0OCO00B H3y-
YeHHs yKa3aHHBIX (JUTOrOPMOHOB SIBISIFOTCS] TEHETHYESCKUE MAHUITYJISIHH, IPHBO/ISIIHE K H3Me-
HEHHIO 9HJIOTCHHOTO YPOBHS TOPMOHA B TKaHsX pacTeHuil. C Leiblo HCCIeI0BaHUs KaCMOHAT-
3aBHCHMON PEryJSIIMK MPOAYKIMOHHBIX IPOLECCOB M YCTOIYMBOCTH 3EPHOBBIX KYJBTYD K
CTPECcCOBBIM (haKTOpAaM M3YHYCHBI TCHETHYCCKN MOAN(DHUIMPOBAHHBIC IMHUH MATKO MIICHHUIBI I
[0JI0b! C MIMPOKUM CIIEKTPOM SKCIIPECCHOHHBIX W3MEHEHMH (OT MOJABIEHHs 0 CBEPXIKCIIEPC-
cuu). AHAJIN3 yCTOMYMBOCTH Psijia TPAHCTCHHBIX JIMHHI MSATKOM MIIEHHUIBI CO CBEPXIKCIIPECCHEH
AtAOS (koampyeT JIOKaIM30BaHHBIN B XJoporiactax 6enok) u3 Arabidopsis thaliana wim ero
romosiora TAAOS?2 13 MIeHHIBI BBISIBAI TOBBIIICHHYI0 YCTOWYMBOCTh K CTPECCOBBIM (pakTOpam
AOHOTHYECKON MPUPOJBL, & KIMEHHO K OCMOTHYECKOMY cTpeccy. ITokasaHa B3aMMOCBS3b MEKIY
U3MECHEHUEM COZICPKAHUS KACMOHATOB U MPOSIBJICHUSIMU NPU3HAKOB cTpeccoycToiunBocty. Ipu
atoM cBepxakcnpeccust AtAOS npuBoniIa K OTCTABAHHUIO PACTEHMH IMIIEHHUIBI B POCTE, COKpa-
LICHUIO YHCIIA 3ePeH B KOJIOCE U CHIKCHHIO Beca CeMsIH, TOrja Kak cBepxakcnpeccus TaAOS2 He
BIIMsUIA HA TIOKA3aTeNH POAYKTHBHOCTH pacTeHnil. CBepxakcnpeccus reHos 40S, noBIeKIas 3a
co00i1 M3MECHEHHE YPOBHSI )KACMOHATOB Y M3y4aeMbIX JIMHUH MIICHALBI TT0JI0bI, HETATHBHO BIIHSI-
JIa Ha HAaYaJbHbIC CTA/IUH PA3BHTHS PACTCHHH B YCIOBHSX TEIIIOBOrO crpecca. Toraa kak 3amal-
unBanue reHoB AOS y MSTKOii IIIEHNIBI HEraTHBHBIM 00pa30M CKa3bIBaJIach IPEeUMYIIECTBEHHO
[pH OTKJIOHEHHH OT ONTHMAJBHOM TEMIIEPAaTypbl B CTOPOHY IIOHWKEHHsS, M B 3HAYUTEIHHO
MEHBIIICH CTEIICHH [PH TEIUIOBOM CTpecce. TpaHCreHHbIEe JIMHHUH IIICHHIBI CO CBEPXIKCIPECCH-
eil min 3amanauBanneM AOS SBISIIOTCS MEPCIEKTUBHBIM MaTEPHAIOM UL IETAIBHOrO aHAIN3a
QJIANTHBHBIX PEaKLHil PACTCHUH, KOHTPOJIMPYEMBIX KACMOHATHBIM CHTHAIMHIOM.

Hccneoosanue vinonnero npu gunarcosoii noodepoicke epanma PH® Ne 25-16-6801411.
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W3MEHEHUE COIAEP)KAHUS ’KACMOHATOB, ABCIIU30BOM
U CAJIMIIAJIOBOM KHACJIOT B JIMCTBAX TEKCAILUIOUTHOM
U TETPAIVIONAHOU MNIIEHUIBI BO BPEMS TATOI'EHE3A

E. A. Jlerrapés **, A. B. Iluroues %, 1. H. Mupomnunuenxo 2, C. B. Jlosros 2,
T. B. CaBuenko !

1Y@ PAH ®UILL ITHLBU PAH, Ilymuno, Poccus
2®UBX PAH, yuuno, Poccus

*evkras99@yandex.ru

KiroueBble ci10Ba: abcin30Bast KICIOTA, )KaCMOHATBI, HEKPOTPO(DHBIC (DUTOMATOTECHBI, MIICHHU-
114, CAIUIIIIIOBAsT KUCIOTA

CHANGES IN THE CONTENT OF JASMONATES, ABSCISIC ACID, AND
SALICYLIC ACID IN THE LEAVES OF HEXAPLOID AND TETRAPLOID
WHEAT DURING PATHOGENESIS

E. A. Degtyaryov 1*, A. V. Pigolev , D. N. Miroshnichenko 2, S. V. Dolgov 2,
T. V. Savchenko *

LIBBP RAS PSCBR RAS, Pushchino, Russian Federation
2]Bch RAS, Pushchino, Russian Federation

Keywords: abscisic acid, jasmonates, necrotrophic phytopathogens, wheat, salicylic acid

Pacrurenbhble rOpMOHBI skacMOHATHI (12-0KcOpUTOANECHOBAs KUCIIOTA, )KACMHHOBAsE KHC-
JI0Ta, KacMOHHI-L-13051eiun), abciu30Bas U CATMIUIOBAs KUCIOTHI yYacTBYIOT B PETyJISLUM
MEXaHU3MOB 3alIUTHl PAaCTeHUil 0T guronaToreHoB. Ha ceroqHsANIHMI 1eHb UMEETCS MaJlo CBe-
JieHHi 00 M3MEHEHNH UX COJEP)KaHHs IPU 3apaKCHHU JIMCTHEB MIICHUIBL. M3ydeHue dyHKImO-
HHMPOBAHHSA ITUX FOPMOHAIIBHBIX CHCTEM MOXKET OBITH MOJIE3HO I CO3JaHus O0jIee yCTOHYUBBIX
COPTOB U pa3pabOTKH HOBBIX CIIOCOOOB 3aLUTHI PACTEHUIA.

HcenenoBanue npoBOAMIOCH Ha KOJUIGKLIMM PACTEHUH TeKCAIIOMIHON (MSATKO#) U TeTpar-
JIOMJHON (TBEPOi) MIIEHHIBI C M3MEHEHHBIM COJEPKAHHEM >KaCMOHATOB B PE3yJIbTaTe CBEPX-
OKCIIPECCHUU U TMOJAABJICHUSA DKCIPECCHN T'€HOB JBYX KIIHOUCBBIX Cl)epMeHTOB nyTHn 6n0anTe3a
’KAaCMOHATOB: aJUIEHOKCHICUHTA3bl W/UiK 12-okcoduronneHoarpeykraspl. JIucTbs Obam uHOU-
EpoBaHbl GuronaroreHom Botrytis cinerea. Bo Bpemst pa3BuTus HHPEKIMH ONPEIETISIIN COIep-
*aHMe aOCLU30BOM, KACMHUHOBOM, CaIMIMIOBONH KHUCIOT M >KacMOHMII-L-n3oneiiuna ¢ nomo-
IIBIO TA30BOT0 XpoMaTorpada ¢ Macc-CleKTpOMETPOM.

W3ydyenue oguHHAANATH TPAHCTEHHBIX JIMHUHM I€KCAIUIOMIHON IMIIEHULBI M TPeX JIMHUI
TETPAIIOMJHON MIIEHUIbI TI03BOJIMIIO BbISBUTH, YTO BO BPeMs MATOreHe3a NPOMCXOAT U3MEHe-
HHSL COAEPKaHUS UCClIeTyeMbIX (PUTOrOPMOHOB M BOCIIPMUMYUBOCTH TPAHCT'EHHBIX JIMHUM ITIIe-
HHIIBI 3aBUCHUT OT XapaKTepa 3THUX M3MEHEHHI: paHHee yBeTMUEeHHE COJIEPKaHHs FOPMOHOB CII0-
coOCTBYeT MeHbIIIeil BOCHPHIMYHBOCTH MIICHUIE! K B. cinerea.

Hccneoosanue vinonneno npu gpunancoeoii noooepoicke epanma PH® Ne 22-16-0047-11.
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MUKPOBNOJIOTHYECKHUE NNPEITAPATBI KAK ®AKTOP
MOBBIMEHAA YPOKAMHOCTH HYTA

M. B. [louckas

OI'BHY ®HI] 3bK, Opeun, Poccus
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MICROBIOLOGICAL PREPARATIONS AS A FACTOR FOR
INCREASING THE YIELD OF CHICKPEA

M. V. Donskaya
FSBSI FSC LGC, Orel, Russian Federation

Keywords: chickpea, inoculation, variety, yield

HyT (Cicer arietinum L.) mimpoko UCrosib3yeTcsi B MUIIEBOM MPOMBIIIIIEHHOCTH BO MHOTHX
ctpaHax mupa. B Poccuu oH Bo3aenbiBaeTcs riaBHbIM 00pa3oM B Bonrorpanckoii, CapaToBckoid,
Camapckoit, OpenOyprekoii u PocToBekoit obnactsx, koTopsle odecneunBator 6omnee 90 % cdopa
3epHa. B nocnennue rozael HaOMo#aeTCs MOTEIVIEHUE KIMMATa, YTO AENIAeT HYT HNPHBIIEKAaTelb-
HOH KyJIBTYpO#l JUIsl BO3IENBIBAHUS B IIEHTPAIBHBIX pernoHax. OIHAKo ero MpoJIBHKEHHE CIep-
HKUBAETCsl HEOOJIBIIUM KOJIMYECTBOM COPTOB, aalITHPOBAHHBIX K KOHKPETHBIM YCJIOBUSIM PErHo-
HA, M DJIEMEHTOB TEXHOJOTHM BO3J/CNbIBAHMS, MO3BOJISIIONINX B IMOJHOW CTENEHH Peajn30BaTh
OMOJIOrMYECKUi MOTEHIMAT MPOAYKTHBHOCTH ITOH LIEHHOH KynbTypbl. Llenb uccrnenoBanuii 3a-
KJII0Yanack B M3y4eHuH 3(P(EKTUBHOCTH NMPUMEHEHUS] MHUKPOOHOIOTHUECKUX IPEerapaToB JUis
IPEJIITOCEBHON 00paOOTKU PA3IMUHBIX COPTOB HyTa. PaboTy MPOBOIMIM B IOJEBBIX YCIOBUSX B
2023-2025 rr. Cxema oribiTa BKIFOYasia KOHTPOIIb (6e3 00paboTOK) U BAPHAHTHI C HPEIITOCEBHOMN
UHOKYJIsILHEH cemsiH asoTdukcupyronmmu 6akrepusmu Mesorhizobium ciceri (iuramm 522);
npenaparamMu Pu3ooun®?° u Aypuir; Pu3ooun® ™ n Dxobaunn. Mukpobuonornyeckue mpenapa-
Tbl ObUN TONyueHsl u3 PI'BHY «BHUMU cenbckoxosstiicTBeHHOM MuKpoOHoaorum» (r. CaHKT-
IerepOypr) u ®I'bYH «HUM cenbckoro xossiictBa Kpeima» (r. Cumdepomnons). Ilpumenenue
MHUKPOOHOJIOTMYECKUX MPEnapaToB AJsi IPEIIOCeBHON 00pabOTKM CEMsIH OKa3bIBaJIO OJaromnpH-
ATHOC IEHCTBHE Ha POCT M pa3BUTHE PACTCHHII HyTa. B cpenHeM 3a Tpu roza B BapHaHTax ¢ UHO-
KyJisiMel HaOII0an0ch HauOouIbllee yBEJIMYSHHE [0 CPABHEHUIO C KOHTPOJIEM CYXOH Macchl
pactenuit Ha 29 %, unucna cemsH u 60608 Ha 40 1 30 % COOTBETCTBEHHO, a TAKXKE CEMEHHOM
MPOAYKTUBHOCTH pacTeHHit Ha 28 %, YTO MOJOKHUTEIBHO OTPAa3WIIOCh Ha ypoxkaiHocTH. [Ipnbas-
Ka ypokaitHocTH y copra ABarap u JuHuu JI2 coctaBuia 0,2—0,3 T/ra npu KOHTPOJIBHBIX 3HAUE-
Husix 3,4-3,6 T/ra coorBeTcTBeHHO. Hanbombiias ypoxaiiHOCTh 3epHa OTMeYanach y copra Asa-
Tap B Bapuante ¢ Mesorhizobium ciceri (urramm 522) u npenaparamu Pu3oouu™? u Dxodarmn —
3,7 t/ra, y munuum JI2 B Bapuante ¢ Mesorhizobium ciceri (mrramm 522) u npenaparamu Pu3zo6u-
P u Aypumn — 3,8 1/ra.

Hccneoosanue evinonneno 6 pamxax 2ocyoapcmeennozo 3adanus Ne FGZZ-2025-0011
«Buomexnonozuu 6 Kauecmee 1eMeHNO8 CeleKYUOHHO20 NPOYeccd CO30aHUsl HOBLIX 6bICOKO-
nPOOYKMUBHBIX (POPM U COPMOB 3ePHOBOOOBbIX U KPYHSHBIX KVIbMYD C 6bICOKUM KAYECMEOM U
VCMOUYUBOCBIO K CIPECCOSLIM PaKmopam.
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CBOBOJHOPAJIUKAJIBHBIE ITPOLNECCHI U AKTUBHOCTbD
®EPMEHTOB ITPO- U AHTUOKCUJAHTHOM CUCTEMBI

B MUTOXOHJPUAJIBHOM U HUTONJIIASMATHYECKOM ®OHIE
PACTEHMUI GLYCINE MAX B YCJIOBUAX T'MIIOKCUH

A. H. EpmioBa, O. C. bepanukosa, H. B. KosrecHux

®I'BOY BO «BI'T1Y», Boponex, Poccust
profershova@mail.ru

KimoueBble cjioBa: MHUTOXOH/ZIpUH, ITUTOILIA3Ma, CB06OZ[H0paL[I/IKaHI>HLIe IIPOLECCHI, TUITOKCHS, COST

FREE RADICAL PROCESSES AND ACTIVITY OF ENZYMES OF PRO-
AND ANTIOXIDANT SYSTEM IN MITOCHONDRIAL AND
CYTOPLASMIC FUND OF GLYCINE MAX UNDER HYPOXIA

A. N. Ershova, O. S. Berdnikova, N. V. Kolesnik
Voronezh State Pedagogical University, Voronezh, Russian Federation

Keywords: mitochondria, cytoplasm, free radical processes, hypoxia, soy

Cost sBIsIeTCS] OZIHOM M3 OCHOBHBIX 36pHOOOOOBBIX KYJIBTYp B Mupe. OJIHAKO yposkalHHOCTb
COM 3aBHUCHT OT ()aKTOPOB CpeJIbl, BKIIOYast JaXKe KPAaTKOBPEMEHHOE 3aTOILICHUE II0YB, YTO BEI-
3pIBaeT Aeuiut kucnopoaa. B muroxonapusix pacreHuit B pesynbrate c6oeB B DTLI-apixanus
P CTpeccax AaKTHBUPYIOTCS IIPOIECCHl MEPEKHCHOTO OKUCICHUS JUIHIOB. Mccinenosamm
HAKOIUIEHUS pa3HbIX THIIOB ADK B MUTOXOHAPHAIBHOM U LUTOINIA3MAaTHYECKOM (POHIAX KIIETOK
pacTeHni Ipu KPaTKOBPEMEHHOM Je(UIMTe KUCIOPOJa, a TAKXKE aKTUBHOCTH (DEpMEHTOB M-
MOKCUTeHasbl U cynepokcuaaucmyTassl (CO/).

B onblITax Haj3eMHYIO 4acTh MPOPOCTKOB COM MOMEIIAIN Ha 3, 6 u 24 4 B ra30BbIC CPEJIbL:
BO31yX (KOHTpOJIB), WM a30T (coxeprkanue kuciopoxa 0,5 % v/v). XaopomnacTsl U MUTOXOH-
JIpUY BBIICISUIM METOAOM JuddepeHuansHoro nenTpudyruposanus. CojepxaHue CyNnepoKCH-
Jla OTIPEZENIANN 10 HAaKOIUICHHIO aJJpEHOXPOMA, TIEPOKCHIA BOJIOPOAA C UCTIONb30BaHUEM TIEPOK-
CHJa3bl U PACCUUTHIBAIN Ha M Oejka. IIpucyTcTBHE JIMIIOKCUI€HA3bl B MUTOXOHIPUAX JOKa3bl-
BaJld METOJOM HAaTHUBHOTO 3nekTpodope3a B [TAAI'. AKTHBHOCTH JTHITOKCUTEHA3BI OMPEICIISIIN
CHEKTPOPOTOMETPUUECKH 0 HaKoIIeHuto sumnornepokcnos, COJl no oxucnennio ®PMC u BbI-
paxamn B OE/Mr 6emka MuH . OHBITH TTPOBOJHINCH B 3—5 GHOTOTIUECKHX TOBTOPHOCTSX.

Briepsbie nposezens! uccnegoBanus npoueccoB CPO B 0T/eNbHBIX KOMIIAPTMEHTAX PacTH-
TENBHBIX KIETOK B YCIOBHAX KPAaTKOBPEMEHHOI (uacoBoif) runmokcuu. Ilokaszano, uTo B MUTO-
xoHapuabHOM (onze Hakorenne ADPK mpoucxoaur yke npHu 4acoBbIX CPOKax JEHCTBUS TH-
MIOKCHH, B OTJIMYME OT IUTOIUIA3MAaTHYECKOro. YCTAaHOBJICHA BAXKHAS POJIb JIMITOKCUTECHA3HOTO
nyTu obpazoBanust AGK B MUTOXOHIPHUSIX NPU KPATKOBPEMEHHBIX (YaCOBBIX) IKCIIO3UIMAX, YTO
paHble nojBeprajiock coMHenno. O6HapyskeHo nossimenne aktusHoct COJI B 3TOT mepuon,
YTO BaKHO A5 perysinuu ypoBHs CPO B MUTOXOHAPHSIX M MOXET XapaKTepH30BaTh yCTONUU-
BOCTb PAaCTE€HHH K Ae(HIUTY KUCIOopoja. B muromazmarnaeckom GoHIE aKTHBAIHS CBOOOIHO-
PaaMKAIBHBIX IPOIIECCOB MPOMCXOAMWIA MPH OoJiee JUIMTENbHBIX, CYTOUHBIX CPOKax JeHCTBUS
THITOKCUH, YTO HYKHO YUHUTHIBATH IIPH M3YYCHUH YCTOMYMBOCTH PAacTCHUH K CTpeccaM, BKIIIOYas
THITOKCHYECKU.
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HNCCIEAOBAHUME JOKAJIU3AIIUU INTUKOMMPOTEUHA KPILP
NICOTIANA BENTHAMIANA
H. M. Epmiosa '*, E. B. Illemykosa %, K. A. Kamaposa !, T. B. Komaposa *

1YOl'en PAH, Mocksa, Poccus
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STUDY ON LOCALIZATION OF NICOTIANA BENTHAMIANA
GLYCOPROTEIN KPILP

N. M. Ershova **, E. V. Sheshukova !, K. A. Kamarova %, T. V. Komarova ?

L1VIGG RAS, Moscow, Russian Federation
2MSU, Moscow, Russian Federation

Keywords: apoplast, cell wall, endocytosis, glycosylation, secretion

I'nuko3mpoBanue GEIKOB MO OCTATKy acraparuHa MPOMCXOAUT B SHJIOIIA3MATHYECKOM
perukyinyme (OP) u anmapare I'onbku (AD). ['HKONPOTENHB! Y4acTBYIOT B PEryIsLMU MEX-
KJIETOYHOTO TPAHCIOPTa W OTBETHHIX PEAaKIMsAX Ha pa3nuuHble cTpecchl. MccmenoBanus KPILP
(Kunitz protease inhibitor like protein) Nicotiana benthamiana, kotopstii coneprkut Tpu caiita N-
TIINKO3WIINPOBaHus, mokaszanu, uto KPILP yuacTByeT B perymsinum MEXKIETOYHOTO TPAHCIIOpTa
B JIUCTBSIX B YCJIOBUSIX CTPECCA, M JUIsl BBINOJHEHUS 3TOH (QyHKIMH eMy HEoOXOJUMBI BCe TpU
caiita. Ho Bompoc o moxanmu3armmu KPILP B knetke octaBancst OTKpbITEIM. B manHO# paboTe mo-
KazaHo, uto ¢pio3 KPILP:GFP nokanusyercs no nepudepun BHyTpH KiIeTkd. B ycrnoBusx mas-
momu3a KPILP:GFP ocraercst B mpoToIuiacTe B acCOIMALMU C BE3UKyJIaMHu TpaHc-cetd Al
(TGN). Henenmonnas dopma *’KPILP:GFP, conepskaas nepsoie 99 a.x. u caiitel N60 u N86,
MIPOSIBIIsIIA @HAJIOTUYHBII MTATTEPH JOKAIN3AINH KaK B HOPMAJIbHBIX YCIIOBUSIX, TaK U B YCIOBHSIX
ma3monu3a. [Ipu unruGupoBanun kinarpu-zaBucumoro suponuto3a KPILP:GFP mupdysno
pacnpenensuics 1Mo nepudepun KISTKH B acCOLMAIMU C IUa3Marudeckoil memOpanoit (IIM). B
OTJIMYME OT HATMBHOM, nenenuonHas Gopma '“’KPILP:GFP npu MHrHOMPOBAHMH 3HIOLMTO3A
Obuta kosokanu3oBaHa ¢ TGN. Myrauum B caifitax 60 m 86 mpuBOAAT K TOMY, 4TO HU
KPILPNOANSOA:GEP npy muruéuposanyy sH101uT03a accouunporad ¢ TGN, Ho He ¢ TIM. TTo-
BUJIMMOMY, TaKasi MyTaHTHasi popma He crocoOHa nepemeniarbes Mexay TGN u [IM. Myranus
caiita N136 He m3MeHnna marrepHa gokamuzanun KPILPN**M:GFP: u B HOpMaNbHBIX yCIOBH-
SIX, M [IPU UHI'MOUPOBAHUM SHJOLUTO3a pacnpesenenue Oenka Obl10, Kak U Ul HATUBHOH (op-
Mmbl. To ectb s monHopasmepHoro KPILP caiit N136 siBisiercst HEOOXOAMMBIM, HO HE J10CTa-
TOYHBIM JUISl KOPPEKTHOro Tapretunra. Takum oOpa3oM, ObLIO 1OKa3aHO, YTO CO3peBAIOIUil B
OP/AT" KPILP accouumpoBan ¢ Besukynamu TGN u [IM, mupkyaupyst MeXIy HUMH MpU yda-
CTUH KJIATPUH-3aBUCUMOTO SHJOLUTO3a, HO [UIS 3TOr0 €My HEOOXOJUMbI TPH caiiTa IIIMKO3WIIH-
poBanust N60, N86 u N136.

Hccnedosanue inoineHo 6 pamkax 2ocyoapemeento2o saoanust, mema Ne 125091010191-6.
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PLANT AND MICROORGANISM RESISTANCE: STUDY OF POTATO
R-GENES AGAINST P. INFESTANS USING EFFECTOROMICS

A. D. Zhadan*, E. A. Sokolova, M. V. Lebedeva, V. V. Taranov,
V. V. Martynov

ARRIAB, Moscow, Russian Federation
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IMotepu ypoxas kaprodens ot durodproposa (Phytophthora infestans) npu cunsHOM 1M0-
paxkeHHH MOTyT gocturats 50-70 %. YcroltunBocTh KapTodens onpenensiercs R-renamu, xomu-
pyroummu peuentopsl, pacnosHaromme AVR-addexropsl narorena. Pacrno3naBanue 3amyckaet
THIICPYyBCTBUTEIBHBIH OTBET — IIPOrPAMMHPYEMYIO THOEIb KIETOK, JOKAIU3YIOIIY 0 HH(EKIIHIO.
OpnHako BbICOKas MyTallMOHHas akTHBHOCTH P. infestans mossomser emy mpeogoneBars R-reHsl.

Jlis pyHKIMOHAIBHOW OLCHKHM B3aUMOJCHCTBHS perentopoB kaprodens u 3¢h¢pexTopos
¢buTodTOpHl HCMONIB3yeM arporH(pUILTpalMio B JHcThax Nicotiana benthamiana ¢ xounpuib-
Tpalyel JByX KOHCTPYKIHMH, SKcnpeccupyromux R-reH u coorBerctBytommii AVR-3¢dexrop.
Jlns Banmmanuu BeiOpaHa usBectHas napa: R3a (NLR-penenrop CC-NLR knacca, nokani3oBaH
B muromiazme) u AVR3a. 'en AVR3a umeer HeGonbIIyr0 JUIMHY ¥ KJIOHHpOBaH B pBI121. Kito-
HHPOBAaHHE MOJHOPAa3MEPHBIX R-reHOB KapToderns CI0KHO U3-3a UX JUIMHBI (~4 T.I.H.) U HOBTO-
PSIOILIMXCSI MOTHBOB.

Jlnst co3maHusi KOHCTPYKIMI MPOBEICHO CEKBEHMpOBaHHE aMIUTHKOHOB R3a ma Oxford
Nanopore, 4To 1M03BOJIMIO BepU(YUUMPOBATH €ro MnocieaoBaTensHocTh. R3a ammuinduuuposan B
BUJIE TPEX MEPEKPHIBAIOIIMXCS (HParMeHTOB, COOpaHHBIX B MOJHOPa3MEPHYIO KOAUPYIONIYIO TI0-
cienoBarenbHOCTE B BekTope pBI121 HA meronom Golden Gate. Oxupmaercsi, 4TO KOMH(HIb-
Tpamms Kouctpykiuii ¢ R3a u AVR3a Bezoer HR B BHIe TOKaIbHOTO HEKPO3a, YTO OATBEPAUT
(YHKIIMOHAIBHOCTh CHCTEMBI. Banuianus Ha 9TOi mape Mo3BOJIMT PacHpOCTPAHUTh MOJXOJ Ha
npyrue mapsl R—AVR renos kaproderns u P. infestans.

Paboma svinonnena npu noooepaicke cocyoapemeennozo saoanus FGUM-2025-0004.
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POTATO 10 FTHF-DF ALTERNATIVE SPLICING AS A REGULATOR
OF HUMIDITY STRESS RESPONSE

E. I. Zaytceva %%, V. O. Samarskaya *
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B Hacrosiiiee BpeMs B LEJSIX IIOUCKA HOBBIX IIOJXOJI0B K 3alIUTE PACTCHUIl OT HETATUBHBIX
MOCIECTBUI a0MOTHYECKOTO ¥ OMOTHYECKOTO CTPECCOB MPOBOJSITCS MCCICAOBAHUS TPAHCKPHUII-
TOMOB pacTeHui. AsbTepHaTHBHbIN crutaiicur (AC) npexncraBisier co00i OfMH U3 MEXaHU3MOB
PEryJIsiiuK SKCIIPECCHH TeHa M (yHKIMH Koaupyemoro uMm Oenka: cMHTe3 Heckoiabkux MPHK
IIPU TPAHCKPHIILUKM OJHOTO I'€Ha, POJIb MPOAYKTOB KOTOPBIX MOXET 3HAYMTEIBLHO PAa3IMYaThCs.
MeTHOHHH-()OTATHBIH UK, KOHEYHBIM TPOJTYKTOM KOTOPOTO SIBJISICTCSI TOPMOH JTHIJICH, SIBIISICT-
Csl OJIHUM M3 OCHOBHBIX LIUKJIOB B XKU3HEAESATEILHOCTU PACTEHUH U BOBJICUEH B PEAKIMU pacTe-
HHs Ha abuoTuyeckuii ctpecc. B Hactosieil paboTe MpoBeaeH MOUCK FEHOB, YYacTBYIOUINX B
merabonusme TT'® u meTroHuHa U nojasepraroumxcst AC, B pactenusix kaprodens S. tuberosum
B YCJIOBUSIX HOPMAJIbHOW U MOBBIIICHHOH BIaXHOCTH. Ha OCHOBaHHMHU JaHHBIX TTyOOKOTO CEKBE-
nuposanust PHK mnposenen anamn3 muddepenumansuoin sxcnpeccun ([19) renos (HISAT,
DESeq2) u JAC (Salmon, edgeR) u u3ydeHbl NOTCHIUANHO (QYHKIMOHAIBHBIC U3MCHECHHS C
onopoit Ha anHoTauuu GO u PFAM. Cpeau 282 JIAC-renoB Hauuioch 30, U3MEHEHHUSI B IKC-
IPECCUH KOTOPBIX MOXKHO PacCMATPUBATh KaK IIOTCHIUAIBHO (QYHKIHOHANbHBIC. OJHUM U3 Ta-
KHX TEHOB okazaicsi reH, komupyromuit 10popmun-TT'® nedopmmnaszy, oanH U3 KIHOUYEBBIX
depmenToB nanHoro mukia (10 FTHF-dF kouseprupyer 10popmun-TI'® B TT'®). TI'O ssnser-
sl TIPEALIECTBEHHUKOM S-a/IeHO3MIMETHOHHHA, KOHTPOJIHMPYIOLIEr0 BCE MPOLECCHl METHINPOBa-
HUS B pacTeHnsX. OKas3alock, 4TO B yCJIOBUSX BBICOKOH BIIQKHOCTH 3KCIIPECCHPYIOTCS KOPOTKUE
130(hOpMBI, COOTBETCTBYIOIINE JaHHOMY (epMeHTy Oe3 PeryisTOpHOTrO JOMEHa, MPEIIONI0KH-
TEIBHO (DYHKINOHAIBHO HEAKTHBHEIE, YTO, BO3MOXKHO, IPUBOJUT K Pa30aIaHCHPOBKE METHOHHH-
¢donarHoro mukina. buonndopmaruyeckue nanHbie ObuTH Bepuduuuposansl [IL[P B peansHOM
BpeMeHHU. Pe3ysbraThl MOIYT yKa3blBaTh Ha BO3MOXKHBIH CIIOCOO peryJisiiiy OTBETa PACTEHMS Ha
CTpecC BBICOKOI BIaKHOCTH.

Hccenedosanue evinonneno npu noodepacke PHO (PH®D Ne 23-74-30003).
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BJMSTHUE IPAUMUHI'A CEMSTH HA AKTUBHOCTD
AHTUOKCHUIAHTHBIX ®EPMEHTOB ITPOPOCTKOB COHA
B YCJIOBHUAX OKUCJIMTEJIBHOI'O CTPECCA

JI. E. Bauenko **, A. A. Baunosa }, M. A. Tpudonosa , B. A. Kysnenona 2

LdI'BOY BO «BI'TIY», brarosemenck, Poccus
2BUP, JlanbHeBOCTOUHAS ONBITHAS cTanus — Gumuan BUP, Branusoctok, Poccus

*jvachenko-rog@yandex.ru

KiroueBble c10Ba: OKHCIMTENBHBIN cTpece, npaiimunr, Gepments, Glycine max

EFFECT OF SEED PRIMING ON THE ACTIVITY OF ANTIOXIDANT
ENZYMES IN SOYBEAN SEEDLINGS UNDER OXIDATIVE STRESS

L. E. Ivachenko '*, A. A. Blinova !, M. A. Trifonova %, V. A. Kuznetsova 2

1 BSPU, Blagoveshchensk, Russian Federation
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INornomieHye BoJbI — KIIOUEBOH MOMEHT, 3aIlyCKAIOIIUIA IPOLECC TPOPACTaHUs], SIBIAETCS
OCHOBOW [UIsl TEXHOJIOTUU MpaiiMupoBaHus. [IpaliMHHI OrpaHUYEH MEPBBIMH JABYMs dTallaMH
[IPOpAcTaHusl CeMsIH, KOTOpble 00beINHAIOT B IepByto (prime) da3sy, 6e3 nepexona K TpeTbeMy
oramy. [Ipu 3TOM aKTHBaIMs 3aLMTHBIX (HU3HOIOrO-OMOXUMUYECKUX MEXAaHHU3MOB CTPECCO-
YCTOHYHUBOCTHU.

Cemena coptoB cou CentsiOpunka u Yapozeiika, cenexiun BHUU cou, npopammBanu B
yamkax [lerpu B Teuenne 1, 3, 5u 7 u npu temneparype 25 °C. 3aTeM ceMeHa BBICYIIMBAIM B
TeueHne 24 4 U BHOBH IpopaimuBaiy 5 cyT. B o0pasuax uccieayeMbix CeMsiH COH ONPEICIsLIH
6enok (MeroznoM Jloypu), akTUBHOCTb MEPOKCUAA3BI M CYNEPOKCHAINCMYTa3bl. B kauecTe Map-
Kepa OKHCIHTEIBHOTO CTpecca MPH MPOPACTAHUH CEMSH COHM ONPEAEIIN COACPKaHNE MAJIOHO-
Boro auansaeruia (MJ1A).

IMonyyeHHble JaHHBIE MMOKA3aM, YTO TPOLECcC HAOYXaHUS CEMSH COM IPOJIOJIKACTCS BECh
MepHo/ 3aMaYnBaHus U yepe3 7 u Macca yBelnnuuBaercst B 2 pa3a. [Ipu BbICYIMBAaHUY B TeUEHHE
CYT B HCCIIElyeMbIX CEMEHAX COM COXPaHsIach NMPOYHO yjepkuBaeMas Boja g0 10 % (umm 5 %
oT Macchl HaOyxuiero cemeHu). Bexoxects cemsiH cou copra CeHTSOpHHKA, MOJBEPKEHHBIX
HaOyXaHUIO B T€UEHHE 3 U 5 4, BBICYLICHHBIX, a 3aT€M BHOBb ITPOPOILEHHBIX B TEYEHUE 5 CYT CO-
craBuia 80 %. [Ipu npopactaHun ceMsiH COM IPOMCXOJMT yBennueHue conepxanust MJIA, uro
CBHUJICTEIECTBYET O HAPAaCTAHWU OKHCINTEIBHOTO CTpecca, MOBBIIICHNE yASIbHOM aKTHUBHOCTH
AHTUOKCHJAHTHBIX (bepMeHTOB IEPOKCHUJAA3BI U CYNICPOKCUAANCMYTA3bI.

OcHoBHasi MyGJUKAIMSI ABTOPOB 110 TEMAaTHKe I0KJIA/1a:

Ozypyos U. B., Kysneyosa B. A., Ueauenxo JI. E. Akmuenocmsb okcuoopeoykmas npopocmros cou
Ha panneti cmaduu onmozenesa Il Cubupckuil éecmuux cenvckoxossicmeennou Hayku. 2023. T. 53, Ne 12.
C. 35-44. DOI: 10.26898/0370-8799-2023-12-4

61



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

INONCK TEHOB TAYMATHHOIIOJIOBHBIX BEJIKOB B TEHOME
FILIPENDULA ULMARIA

E. A. Uctomuna*, T. . OquHnoBa
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SEARCH FOR TAUMATINE PROTEIN GENES IN THE FILIPENDULA
ULMARIA GENOME

E. A. Istomina*, T. I. Odintsova
VIGG RAS, Moscow, Russian Federation

Keywords: thaumatin-like proteins, genome, Filipendula ulmaria

Tasoura Bszonuctrast Filipendula ulmaria — nexapcrBennoe pacrenue, oGnajaromee HeH-
HBIMU (PapMAKOJIOTHYECKMMH CBOMCTBAMHU. DKCTPAKTBI TOr0 PACTeHHUs 00JaaloT NPOTUBOBOC-
MaTUTEIbHBIMU, aHTUMUKPOOHBIMHU, IaCTPOIPOTEKTOPHBIMU, KMMYHOMO/IYJIUPYIOIIUMHA U aHTH-
KaHIIEPOTeHHBIMHU CBOWCTBaMH. besku, cBs3aHHble ¢ maroreHe3oM (PR-Oenkwu), mpeacTaBistoT
c000¥1 LIEHHBII NCTOYHUK aHTUMUKPOOHBIX COCTMHEHHH JUIsl HCIIOJIB30BAHUS B 3aLUTE PACTCHUMH.
Taymarunonono6usie 6enku (TIIB) 06mamarT MPOTUBOrPUOKOBBIME CBONCTBAMH, HHTHOUPYOT
(epMeHTBI rpUbdOB, pa3pyIIAIOT UX MEeMOpaHbI, CHIKAIOT JKM3HECIIOCOOHOCTH criop. Llens uccre-
JIOBaHHsI COCTOSUIA B MOKCKE IN SiliCO TeHOB TayMaTHHOMOJOOHBIX OEJIKOB B TEHOME TaBOJITH.

TTouck reHoB MPOBOJMIM C HcHosb30BaHKeM cOopku remoma F. ulmaria (drFilUlmal.l:
GCA _964200655.1), xotopast cofepikaia HYKJICOTHIHBIEC TOCIEAOBATEILHOCTH BCEX 7 XPOMO-
com. 'enom F. ulmaria 6u11 conocrasien ¢ 0eakoBbIMH nocaenoBarensuoctsamu TIIB cemelicTsa
Po3oBeix ¢ nomorsio anropurma NCBI tbBLASTN. OTKpeIThIE paMKK CYMTBIBAHUST OBUTH IPO-
aHAIM3MPOBAHbI C MOMOLIBIO TIPOrpaMMHOr0 odecriedenust Augustus. [list aHHOTALMU U BbIsIBIIE-
HHs TOMOJIOTHHM HCHOJIb30Bain 0a3bl paHHbIX GenBank. OyHKIHOHAIBHYIO XapaKTEPUCTHUKY
TITb npoBoaunu ¢ nomouisio InterProScan.

B pesynbrare B reHome TaBoiru ObUIO OOHapyxeHo 27 reHoB npenumectseHHHkoB TIIB
(FUTLP1-27). IToka3ano, uto rensl FUTLP pacrosoxenbsl Ha Bcex 7 XpoMOCOMax TaBOJTH, Of-
HAKO PacIIpe/ieJICHbl OHH 110 XpOMOCOMaM HepaBHOMepHO. OnpejiesieHa 3K30H-UHTPOHHASI CTPYK-
Typa I'eHOB. YCTaHOBJIEHO, YTO OONBIIMHCTBO TeHOB FUTLP coxepskat oaMH WM Ba MHTPOHA,
0JIHAKO BOCEMb I'€HOB HE cojiepkaT MHTpOHOB. [lokaszaHo, uro mpemmectBeHHUKH FUTLP co-
JiepKaT CUTHAIBHYIO MOCIeI0BaTeIbHOCTh AMUHOM OT 19 10 30 ak. 'omonorus FuTLP taBoaru ¢
TayMaTHHONOJOOHBIMU OenkaMu pacTeHuit cemeiictsa PozoBele cocraBuia ot 57 1o 91 %. Ilpo-
BeJIeH (DMIIOreHeTHYECKUIl aHaIM3 TayMaTHHOIOJOOHBIX OEIKOB TAaBOJITU M NPeCKa3aHbl OCIKN
C aHTUMHUKPOOHBIMU CBOMCTBAMHU.

Takum 00pa3oM, MOMHMO peneHust GpyHIaMEeHTaNbHOI 3a1aui — UCCIIeJOBAHMS apceHana
3alUTHBIX OCNIKOB y JICKapCTBEHHOro pactenusi F. ulmaria, BbisBieHHE HOBBIX TayMaTHHOIIO-
JIOOHBIX OENKOB, 00JIaNAOIINX AHTUMHUKPOOHBIMH CBOMCTBAMH, MOYKET B NMEPCHEKTHBE HAHTH
MPaKTHYECKOE MPUMEHEHHUE JUISl 3alUThI CEJILCKOXO3SIHCTBEHHBIX PACTEHUI OT OOJIe3HEH.

Hccneoosanue vinonneno npu noooepaicke cocyoapcmeennozo 3adanusi Ne 125091010191-6.
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YCTOMYUBOCTH PACTEHUI-MEJIMOPAHTOB,
NHOKYJINPOBAHHBIX S9HAOTPOP®HBIMU MUKPOMUIIETAMM,
K HE®TAHOMY 3ATPAZHEHUIO

A. A. Ucynosa*, U. JI. Byxapuna
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KuroueBble ci1oBa: HeTsIHOE 3arpsi3HEHHE, MUKPOCKOIINYECKUE IPUOBI

RESISTANCE OF PLANT-MEDIATORS INOCULATED WITH
ENDOTROPHIC MICROMYCETES TO OIL POLLUTION

A. A. Isupova*, 1. L. Bukharina
Udmurt State University, Izhevsk, Russian Federation

Keywords: oil pollution, microscopic fungi

B nedrenobbiBatonmx pernoHax Poccuu nmpu TpaHCHOPTUPOBKE HEGTH TEPPUTOPHUH MOTYT
ObITh 3arpsizHeHbl. CylecTByeT mpobiiemMa noucka Handosnee 3pPEeKTUBHBIX U OE30MaCHBIX METO-
JIOB BOCCTAQHOBIICHHS HE(PTE3arPs3HCHHBIX 3€Melb, K KOTOPBIM OTHOCUTCS OHOTEXHOIOTHUECKHI
METOJI C UCIIOJIL30BAHMEM MHKPOIPENapaToB-HedTeaecTpykTopos. B HacTosee Bpems UIeT 1o-
HCK OMOJIOTHYECKUX areHTOB, KOTOPbIE HOBBICKIN ObI 3()EKTUBHOCTH OUONPENapaToB MM MOT-
JIM UX 3aMEHUTh. TaKMMH areHTaMu MOTYT ObITh MUKPOCKONHUYECKUe rpudbl. B xoze nposenenus
HOJICBOTO IKCIEPHMEHTa MHKPOJCITHOYHBIM METOOM OBUIO HMPOAHAIN3UPOBAHO BIMSHUE HHO-
Kyssiimu oHI0TpodHEIM rproom Neonectria macrodidyma k He(TsHOMY 3arpsi3HEHHIO, TIOKA3aB-
1ero cBoo 3G (eKTHBHOCTE paHee MU Ta0OPaTOPHBIX HCCIefOBaHUX. s oneHKH 3 deKTHB-
HOCTH MHOKYJISIIMK OBLIM MPOBEJICHBI OMOXMMHUYECKHE MCCIIE0BAHUs HAJ3€MHOW YacTH pacre-
HUII-MEIIMOPAHTOB, a TAKXKC aHAJIN3 MOYBBI HA CoAepKaHue He(GTH. IIpH MHOKYISLUN JaHHBIM
MHKPOMHIIETOM HAOIIONAIOCTh IOCTOBEPHOE yBeJIMYeHHE (POTOCHMHTETHUECKUX IMTMEHTOB a, b 1
KapOTHHOMJIOB II0 CPABHEHHUIO ¢ KOHTPOJICM, YTO CBUJICTEILCTBYET O MOBBIMICHUH yCTOHYMBOCTH
pacTeHHit K He()TSHOMY 3arps3HEHHIO. B KOHTpOJIbHBIX BapHaHTax 0e3 MHOKYISIMH HalIrozna-
JIOCH JTOCTOBEPHOE YBEIMYCHHUE CONCPIKAHMS aCKOPOUHOBOM KHCJIOTHI I MaJIOHOBOTO JHAJIbICTH-
Jla, YTO MOXKET CBHUJICTENILCTBOBATh 00 AKTUBAIMM AHTHOKCHAAHTHOH CHUCTEMBI PACTEHUH Ha
cTpeccoBblil akTop. B BapuaHTax ¢ HHOKYJIALMEH JaHHBIC IOKA3aTE/IH ObUIH JOCTOBEPHO HIDKE,
9TO, BO3MOJKHO, CBSI3aHO ¢ JeiicTBueM rpuboB. IIpn mHOKymsiimu mukpomumetom Neonectria
macrodidyma HaG1101an0ch JOCTOBEPHOE CHIDKCHHE KOHIGHTpALMK HeGTH B 2,5 pasa 1o cpas-
HEHHIO ¢ KOHTpoJIeM Oe3 pacTeHuil U rpudoB. B BapuanTax 0e3 MHOKYISIIMK HAOIIONAIOCH CHU-
JKEHHe KOHUEeHTpauu Hedtu B 1,5 pa3a 10 CpaBHEHHIO ¢ KOHTpOJEeM. Pe3ysbrarhl ONBITOB YKa-
3bIBAlOT Ha Y(Q(HEKTUBHOCTH IPUMEHEHHS MUKPOMHIIETOB IIPH OMOJIOTMYECKOM 3Tarle BOCCTAHOB-
JIeHUs. He(Te3arpsI3HEHHbIX 3aMeb.

OcHoBHasi My0/IMKALUsl AaBTOPOB 110 TeMATHKe J0KJIaja:

byxapuna U. JI., Hcnamosa H. A., Hcynosa A. A. Ilepcnekmugvl ucnonb308anusi KOHCOPYUYMOG
MUKPOOP2AHUZMO8 U BbICULUX PACMEHULl 8 60CCMAHO8IeHUl Hedmesazpasnennblx semens || Yenexu meou-
yuncko muxonozuu. 2023. T. 25. C. 85-87.
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CHARACTERISTICS OF INTERACTIONS BETWEEN REVERSIBLY
GLYCOSYLATED POLYPEPTIDES OF CLASSES 1 AND 2

K. A. Kamarova '*, S. A. Simonenkova 2, D. M. Bushmin 2, E. V. Sheshukova
L N. M. Ershova !, T. V. Komarova *?

1VIGG RAS, Moscow, Russian Federation
2 Lomonosov Moscow State University, Moscow, Russian Federation
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OJHUM M3 aCNeKTOB BBDKMBAHMS PACTEHUH B YCIOBMSIX CTpecca SIBISETCS MOJIEp)KaHUe
nenoctHocTy KietouHoi crenku (KC). KC BbInonHseT psa BaKHbIX (yHKIHN: 3aI11Ta KIETOK OT
MEXaHUYECKHX TOBPEKICHHHN, PEryJIsIys Typropa 1 noanepxanue Gopmbl 1 pazmepa Kietok. L-
apabuHo3a, komroHeHT KC, urpaer ocoOyro ponb B 00eCHeYeHUH €€ MPOYHOCTH M CTAOMIBHO-
ctu. benku cemerictBa RGP (reversibly glycosylated polypeptides) — kiroueBbie HTPOKH B MeTa-
6os3me apabunosbl. RGP kiacca 1 (Cl) karamusupytot npespamenne UDP-apabunonupanosst
B UDP-apabunodypaunosy. st psaa Cl RGP npoaeMoHCcTpupoBaHa HUTOMIa3MaTHYECKas JI0-
KaJu3alus 1 accouuanus c annaparoM ['onb ki, HecMoTpst Ha TO 4To MHOTHE WieHs! cemeiicTa
RGP pacrennii pa3HpIX BHIOB OBUTH paHee OXapaKTePU30BaHbI, POJb U MEXaHU3MbI (DyHKIIHOHH-
poanus RGP xiacca 2 (C2), He obnanaromux GpepMEeHTaTUBHON aKTHBHOCTBIO, OCTAIOTCSI MaJIo
n3yveHHsIMH. Panee Mbl oOHapyxumu, yro rewsl N. benthamiana NbRGP1u NbRGP2 (C1)
y4actByoT B aHTHBHpycHOM oTBete. NDRGPS (C2) Takumu cBoiictBamu He obnanaet. Llensio
HacTosiell paboTel OBLTO Hccae0BaTh ocobenHocTH B3anmoaeictust NbRGP C1 u C2. Ananu3
BHYTpHKJIETO4HOro pacnpeneieHus NbRGPS-GFP B kierkax nuctses N. benthamiana. B cucre-
M€ TPaH3UEHTHOI IKCIIPECCHH MOKAa3aJl, YTO ONIOK JIOKAIM3YeTCsl IIPEUMYIIECTBEHHO B s/Ipe, XO-
T OHMOMH(OPMATHYECKUI aHAM3 HE BBIIBHJ CHTHaJa SACPHOHM JIOKAIM3AllMd B COCTaBe
NbRGPS. Tokazano, uro koskcmpeccust NORGP5-GFP ¢ NbRGP1 npuBoauT k mepepacrperie-
nennto NbRGP5-GFP u3 sigpa B nmrorasmy. bonee toro, koskcnpeccust NDRGP1-GFP wiu
NbRGP2-GFP ¢ NbRGP5 BessiBaet nepepacnpenencane NbRGP1/2-GFP u ucue3HoBeHHe HX
arperaros, 4TO yKa3biBaeT Ha B3aumHoe BiusiHHe NDRGP C1 u C2. [Ipu ucrnonb3oBaHuu cucTe-
MbI OUMOJIEKYJISIPHON KOMILIEMEHTALUH (DIIyOpPECEHIUH ObLIO MOATBEPKAECHO B3aUMOJEHCTBHE
NbRGP C1 (NbRGP1 uim NbRGP2) u C2 (NbRGPS) mexmy coboii in planta. TTonyuentbie
JIaHHbIE yKa3bIBalOT Ha TO, uTo NbRGPS urpaer peryisTopHyo U CTpyKTypHYIO poib B ()OpMU-
pPOBaHHMU TETEPOONUrOMEpHBIX (yHKIHOHANBHBIX KoMmiulekcoB ¢ Cl1 NbRGP (NbRGPI u
NbRGP2).

Hccnedosarnue svbinonneno 6 pamkax 2ocyoapcmeennoco 3aoanusi, mema Ne 125091010191-6.
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THE ROLE OF DIFFERENT TYPES OF DEHYDRINS DURING LOW-
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A. 1. Katyshev* O. A. Fedotova, I. V. Fedoseeva, A. V. Pomortsev,
N. E. Korotaeva, D. V. Pyatrikas, N. V. Dorofeev, O. I. Grabelnych,
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SIPPB SB RAS, Irkutsk, Russian Federation
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CrocoGHOCTh O3UMBIX KYJIBTYp, B TOM YMCJIe TIIEHHIBI Triticum aestivum L., Beiaepxu-
BaTb NPOAOJDKUTEIIBHOC BO3ﬂeﬁCTBMe OTpHULATEJIbHBIX TEMIIEPATYP B 3UMHHI nepuoa A10CTUracT-
csl 3a CUET KOMIUICKCHOIl peakuuu Ha H3MeHeHHe (DOTONepHosa W IOHMKEHHE TeMIIepaTypbl
OKPY’KaIOIIeH Cpelbl OCEHbIO, MPUBOAAIICH K XOJIOAOBOH akkIMMaTH3auuu pactenuil. Cpean
MHOTOYHCIICHHBIX CTPECCOBBIX I'€HOB, aKTHBHUPYIOIIMXCS BO BpeMs aJalTallid K XOJOMy, Jie-
THAPHHBI SBISIIOTCS OJTHUMHU M3 KIIIO4eBbIX. MccieoBanue conepkaHusi TPAHCKPUIITOB I'EHOB U
OEJIKOB JICTUIPHHOB PA3IMYAIOMIIXCS 10 MOPO30CTOUKOCTH JABYX COPTOB O3MMOM IIICHHIIBI IIPH
XOJIOZIOBOH AKKJIMMATU3ALMH, TTOCIEIYIOIEeM BO3ICHCTBUN OTPHLATEIbHBIX TEMIEPATyp M I10-
CIIEJIYIOIEM DPa33aKaJMBAHUU I10KAa3aj0, YTO JAETHIAPHHBI PA3IMYHOIO THIIA MIPAIOT BAXKHYIO
POJb B YCTOMYMBOCTH PACTEHUH K JIEHCTBHIO HU3KOTEMIIEpAaTypHOro crpecca. /luHamMuka u3Me-
HEHUsSI TPAHCKPUIITOB HCCIICYEMbIX TCHOB M KOJMPYEMbIX HMH OCIIKOB MPH pa33aKkaldBaHUH Obl-
Jla pa3HOHAIIPABJIEHHOW, BEPOSITHO, BCJIEICTBHE IMOBBIIIEHHUS CTAOMIBHOCTH COOTBETCTBYIOLIMX
nonunentuoB. C pa3andHOil MOPO30CTOMKOCTBIO HMCCIIEAO0BAHHBIX COPTOB IICHUIBI OOJbLIE
BCEro KoppeiaupoBaja skcrpeccus aeruapunos cemeiictea WCS120. B To ke Bpemst mokazaHa
Ba)kKHasl POJIb KOJAUPYIOIUX AeruaApuHbl YnSKm THma B yCTOHUMBOCTU K HOHM)KEHHBIM TEMIIE-
parypam. OcobeHHast (yHKIMsI OCIKOB 3TOTO THIIA, BEPOSTHO, CBSI3aHA C UX PETyJSITOPHOH po-
JIBIO, TIPOJIEMOHCTPUPOBAHHON IIpH MccienoBanuu pacrenuii Arabidopsis thaliana ¢ rereposo-
ru4Hoit skcnpeccueit rena DHN38-A2 03umoit mieHuIs.

Hccnedosanue svinoaneno 6 pamxax 2oczadanus Munucmepemea nayku u evicuteco oopa-
306anus Poccuiickou @edepayuu ona Cubupcko2o uncmumyma @uuonouu i Ouoxumuu pacme-
nui Cubupcroeo omoenenusi Poccuiickoti akademuu nayx (Ne cocyoapemeennoii pecucmpayuu

125021902487-9).
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E. B. Autuna *
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3 ®BYH KHUMUDM Pocnorpebnanzopa, Kasanb, Poccus
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*kairatr@yandex.ru

KiroueBble ciioBa: rpuOkoBo-0aKTepHanbHble KOHCOPLMYMbI, TEPHEHOMIbI, abloBaHThl, BOD-
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NATURAL AND SYNTHETIC TERPENOIDS FOR POTENTIATION AND
DELIVERY OF ANTIMICROBIAL DRUGS

A. R. Kayumov *, Z. I. Iskhakova !, R. R. Safina %, L. R. Gilfanov 12,
L. E. Nikitina 1%, S. A. Lisovskaya %%, G. B. Guseva %, Yu. V. Eremeeva *,
E. V. Antina *
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B nocnennee Bpemst Bce Goubliie HHOEKIMOHHBIX 3a00J1€BaHUN YeJIOBEKa U JKHBOTHBIX TaK
WIM HMHAue CBS3aHO ¢ 0Opa3oBaHHMEM T'PHOKOBO-O0AaKTEpHAIBbHBIX KOHCOPLUYMOB, BCIICICTBHE
MEKMHUKPOOHBIX B3aUMOJACHCTBHUIA, MPOSIBISIONIMX MOBBIICHHYIO YCTOHYUBOCTh K aHTUMUKPOO-
HBIM IIperiapaTtaM U HMMyHHOﬁ CUCTEME OpraHusMa, a TaKXKe XapaKTCPU3YIOIIUXCS MOBBIIIICHHOM
BUPYJICHTHOCTBIO WICHOB coo0miecTBa. B paboTe mpoBeieHa OLeHKa CIIOCOOHOCTH TalOreHHpPO-
BaHHBIX Npon3BoaHbIX BODIPY stoMnHodopoB k spajukanny MOHO- M ABYBUIOBBIX COOOIIECTB
S. aureus u C. albicans. Bee coennneHus B yCIOBUSIX 00mydeHus Ipu 530 HM [P KOHIICHTPAIH-
siX 2—16 MKI/MJI IPUBO/IMIIH K TTOJTHOM MMOEH KJIETOK CTa(hUIIOKOKKA B TJIAHKTOHE U B OMOILICH-
Ke, 0OIHaKO ObLIM HeA((HEKTHBHBI B OTHOIICHUH OMOIUICHOK KaHaAuabl. [Ipu 3TOM Goliee BbICOKast
AKTUBHOCTb HaOII0Aanack Juisi OpPOM-NIPOM3BOJHOrO. B OTHOIIGHMHM CMENIAHHBIX OWOIIEHOK
S.aureus u C. albicans na6monanacs yactudHas ruOeib KIETOK cTaduIoKokka. KoHbroraus
BODIPY ¢ 13000pHaHTHOSTAHOJIOM IOBBICHIA CIHOCOOHOCTH COCAMHEHHI MPOHHKATH B OMO-
IUICHKH, OJIHAKO IMOBBIMICHHS aHTHUMHUKPOOHOH aKTHMBHOCTH HE HaOII0Aanoch. Takum oOpasom,
o6pom-nipou3Bosiabie BODIPY mroMuHOGMOPOB NpenCTaBisoT HHTEpeC T (OTOJHHAMUYIECCKON
Tepanuyu OUOIUICHOK CTAapUIOKOKKA. VX KOHBbIOTAllMs C TEPICHOUIAMH I03BOJISET MOBBICHTD
CKOPOCTh IIPOHUKHOBEHHUS B OMOIIICHKHU, OJJHAKO HEOOXOMM MOA00p TEPIICHOBOTO PaanKaia JUls
MOBBIILICHHS AHTUMHUKPOOHON aKTHBHOCTH.

Hccnedosanue  evinonneno npu  Qunancosoti  noooepocke PH®D  (Ne 24-14-00194,
https://rscf.ru/project/24-14-00194).
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BJIUAHUE UHKPYCTAIIMU CEMSIH BPACCUHOCTEPONJAMU
B COCTABE IVIEHKOOBPA3YIOIIAX KOMITO3UIIUI HA POCT
MHPOPOCTKOB JIbHA-JOJI'YHIA B YCJIOBUAX CTPECCA
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e-kem-666@mail.ru
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THE EFFECT OF SEED INCRUSION WITH BRASSINOSTEROIDS IN
FILM-FORMING COMPOSITIONS ON THE GROWTH OF FIBER FLAX
SEEDLINGS UNDER STRESS CONDITIONS

K. R. Kem

Institute of experimental botany of NAS of Belarus, Minsk, Belarus

Keywords: brassinosteroids, fiber flax, water stress deficit, drought stress

CymiecTBeHHO! 1mpo01eMoii BO BpeMsl MPEINOCeBHON 00pabOTKH CEeMsIH JibHa BOJOCOACP-
JKAIUMHU padOYMMH PAacTBOPAMHU SIBJISICTCSl WX OCIM3HEHHE, MPUBOJAIICE K CIUIAHUIO, YTO
YCIIOXKHSIET MPOLEece MOJATOTOBKA CEMEHHOIO MaTepuana M ocyllecTBieHue mnocesa. /s pere-
HHS HTOH CIIOKHOCTH HaMH OblI pa3paboTaH ruieHkooOpasytomuii cocras (I1C) Ha 6a3e nmonusu-
uunanerara (IIBA) u opranndeckoro pactBoputess. [IpiMeHeHe TPeIOKeHHON CMecH B Ka-
YECTBE OCHOBBI JJIs IPEINOCEBHOH 00paOOTKH CeMsSIH JIbHA [O3BOJIAET CHATH CYLIECTBYIOIIEE
orpanuyeHue. Llenplo DaHHOTO MCCIIeIOBAaHUs SIBISETCS OLCHKA BIUSHHS OpPacCHHOCTEPOUJIOB
(BC) B kauecTBe CTPECC-MPOTEKTOPHBIX KOMIIOHEHTOB B CMECSIX ¢ nojuBuHIIaneratapiMu 11C Ha
MophOMeTpHYECKHEe MapaMeTpsl MPOPOCTKOB JibHA-10ATYHI@A (copT ['paHT) B ycioBusx cTpecca
3aCyXH.

B pabore ucnons3oBansl BC, cMHTE3HMpOBaHHBIE B Ta00OPATOPUH XUMHUH CTEPOMIOB MHCTH-
TyTa 6uoopranudeckoit xumun HAH benapycu. Jlns BbIpaiuBanus HCHOJIB30BAIN IJIACTUKOBBIC
KOHTeHHeps! ¢ Kpbikoit (0,5 i1). Hanonrerne — necok kBapressiid 150 r. Cemena mpopamniusanm
7 cyT npu ocBereHHOCTH 23-26 ik (14 4 cBet/10 4 TemHOTa) M Temmeparype 23+1 °C. Crpecc
BOJHOTO JeduuuTa co3maBaiu ¢ nomoupio noiusa 10%-HbIM PacTBOPOM IOIMATUIICHIIIUKOIIS
(II3I). Buowt I1C: 1) 6azossiit (IIC6) — 40 r/n IIBA, 10%-nas ykcycnas kuciora (YK), 40 r/n
TMT/, uzonpomnanoi; 2) kommuiekcusiii (IICk) — 40 r/n [IBA, 10 % YK, 40 r/n TMTU, 0,36 r/n
K2HPO4, 0,1 M1/ pacTBOpa MUKPOAIEMEHTOB (M/3) 10 XaTHepy, U30Npoanoi. Bapuanmol 00-
pabomok: 1) KOHTpoIIb 6e3 00paboTKM ONTHMANIBHEIH (BOa); 2) KOHTpOb Oe3 0opadboTku (I1DT°
10 %); 3) 10 % YK; 4) usonponanoxn; 5) TIC6 + 6paccunonun (BJI) 1:10°° M; 6) TIC6 + snubpac-
cunomua (ABJT) 2:107M; 7) TICk + BJI 1-10°M; 8) TICk + DBJI 2-107" M. CraTucTHUecKyIO
3HAYUMOCTh aHaam3upoBain ¢ ucnonszoBanneM ANOVA (p < 0,05). Jlyumne mokaszarenu 1o
Bcxokectu ceMmsH (61,1 %; +23,9 % k xoHTpomo Ne 2) w juiMHEe HaA3eMHOM YacTH IPOPOCTKA
(42,5 mm; +39,7 k xouTposro Ne 2) mokasan Bapuant Ne 7 ¢ kommiekcHbiM [1C u 6paccunomm-
JIOM, a IO JUIMHE KOpPHEBOH cucTeMbl — BapuaHT Ne 8 ¢ komruiekcHbM T1IC u anubpaccuHonaom
(42,8 mm; +33,9 % x kouTpomo Ne 2). OHAKO CTOMT OTMETHTb, YTO BCE BAPUAHTBI 00PA0OTKH ¢
BC, kak B cMmecsix ¢ 0a30BbIM, Tak M ¢ KOMIUIEKCHBIM [1C, MMe BbIPaXKEHHOE MOJIOXKUTENILHOES
BJIMSIHUE HA POCT MPOPOCTKOB B YCIOBHSX BOJHOTO JehHIIUTA.
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MHUKPOBHASI KOHTAMUHAIIMS B KYJIBTYPE TKAHEM
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MICROBIAL CONTAMINATION IN BETA VULGARIS L. TISSUE
CULTURE: FROM PATHOGEN IDENTIFICATION TO SUPPRESSION
PROTOCOLS

E. O. Kolesnikova*, R. V. Berdnikov, S. V. Ponomareva
LLC “SoyuzSemSvekla”, VNIISS settlement, Russian Federation

Keywords: contamination, explants, in vitro, Beta vulgaris L., sterility

IIpoGiaema MUKpOOHON KOHTAMHHALIMK SKCIUTaHTOB Beta vulgaris L. npu BBeeHHH B KyJTIb-
Typy in Vitro u mociexyromeM KyJIbTHBUPOBAHHU — OJIMH U3 KIIIOYEBBIX (haKTOPOB, BIUSIONINX Ha
3¢ PEeKTUBHOCTH OMOTEXHOIOTMYECKUX paboT ¢ 3TOM KynbTypoil. KoHTaMHHAIMS TPUBOAUT K T'H-
0eJIH SKCIUIAHTOB, HCKAKACT PE3YJIbTaThl SKCICPUMEHTOB H YCIIOKHSACT IPOLECC MONTYUCHHs Ie-
HETHYEeCKH CTaOWIBHOTO U OIZHOPOAHOTO DPACTUTENBHOTO MaTtepuana. OCHOBHYIO CIOXKHOCTb
HPEACTaBIsIeT OopbOa ¢ SHIOICHHOH KOHTaMuHALMel. [l COXpaHEHHs LEHHBIX TCHOTHUIIOB H
petrenus IpodeM, CBSI3aHHBIX ¢ KOHTaMHHanueil sxcruiantos Beta vulgaris L. npu Beeaenun B
kyabTypy TkaHu B OO0 «Coro3CemCBeka» akTUBHO NPUMEHSIOT OnoTexHonoruu. Onrumunsa-
WSl METOZIOB KyJIBTHBUPOBAHHS iN Vitro mo3BoJIHIa MOBBICHTE Ka4eCTBO PACTHTENBHOTO MAaTEPHU-
ajia ¥ MacITabupoBaTh €ro MpoU3BOJCTBO.

B Xonme mpoBeNEHHBIX HCCIEAOBAHHII Oblla BBINONHEHA KOMILICKCHAS HICHTH(UKAIML
OakTepuabHBIX U IPUOKOBBIX MATOICHOB, 3arPsA3HSIONIMX PACTUTENbHBIN MaTepuan. Cpenu Gak-
Tepuil BBIABICHBI TpencraButend pomos Bacillus, Pseudomonas u Agrobacterium; rpubkosas
mukpodiopa npezacrasiena pogamu Alternaria, Fusarium u Penicillium. Dti MukpoopraHn3msl
OTJIMYAIOTCS BHICOKOH aaiTUBHOCTBIO M CIIOCOOHOCTBIO KOJOHH3UPOBATH PACTUTCIIbHBIC TKAHU,
YTO JIeJIAET UX OMACHBIMH IS KYJILTYP iN Vitro.

Y CTaHOBIICHO, YTO OCHOBHOW MCTOYHHUK 3arpsi3HEHMS SHIOTCHHBIC MHKPOOPTAaHU3MBI, BBI-
KUBAIOIIUE TOCNEe CTAHAAPTHBIX Tporenyp. s momaiaeHns KOHTaAMHUHALMU OBUT pa3paboTaH
JIBYXOTAIIHBIH IIPOTOKOJI: CHAadala MPOBOMMIACH IIOBEPXHOCTHAS CTEPHIIM3ALUS SKCIUIAHTOB C
HCIOJIb30BAHMEM ONTHMH3HPOBAHHBIX KOHLIEHTPAIMH aHTHCENTUKOB, 3aTEM MPHMEHANOCH KyJlb-
THBHPOBAHUE HA MUTATEIBHBIX CPeax ¢ J0OABICHUEM aHTHOAKTCPUATIBHBIX BEIIECTB MIHPOKOIO
cHeKTpa JeicTBus. Mcnonp3oBaHue 3TOTO MPOTOKOIA MO3BOIMIO MOXyduTh 10 80 % crepuib-
HBIX DKCIUIAHTOB, COXPAHHUB UX MOP(OreHeTHYECKUil MoTeHIHAN (CHOCOOHOCTD K 00pa30BaHUIO
moberoB u KopHeit). MoanbunupoBaHHas nuratenabHas cpeaa 3(QGEKTHBHO MOABIsLIA POCT
MHKPOQIOpb! 6€3 HEraTUBHOTO BIMSHHS HA )KU3HECIIOCOOHOCTH KieTok. Takum oOpazoM, Oblin
UIeHTH(HUIUPOBAHBI OCHOBHBIC TATOTCHBI, YCTAHOBICHBI HCTOYHHUKH 3arpPA3HEHUS U pa3paboTaH
9 (heKTUBHBIA MPOTOKOI MOAABICHUS MHUKPOOHOH KOHTaMHUHALHMHK. IIONy4eHHBIC PE3yIbTAThI
CTaHYT OCHOBOH [JISI CO3/JaHMS MHINBHIYaIbHBIX IPOTOKOIOB PabOTHI C PACTUTEIBHBIM MaTepH-
aJIOM CaxapHOH CBEKJIbI C Y4€TOM MeHOTHIIA U MUKPOOHOMA pacTeHHUsI.
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METABOJIMYECKHI OTBET MARCHANTIA POLYMORPHA L.
HA TEMITEPATYPHBIN CTPECC B MOJIEJIH IN VITRO
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METABOLIC RESPONSE OF MARCHANTIA POLYMORPHA L. TO
TEMPERATURE STRESS IN AN IN VITRO MODEL

M. K. Kolupaeva*, A. Yu. Belyshenko, D. N. Gurisheva, M. M. Morgunova,
D. V. Axenov-Gribanov

ISU, Irkutsk, Russian Federation
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TemriepaTypHbIii CTpecc HapylIaeT METabOINYECKU TOMEOCTa3 PACTEHHM, IPUBOANT K WH-
ruOUpPOBaHUI0 (POTOCHUHTE3A, OKUCIUTEILHOMY CTpecCy M jaectabuinsanun MemOpaH. [leuenou-
nuk Marchantia polymorpha L. — yio0Hast Moiesb [jIsl H3y4€eHUs CTPECCOBBIX OTBETOB OJ1aroia-
Ppsl TAIuIONAHOMY T€HOMY, TIPOCTOTE KYJIbTHBHPOBAHHS IN Vitr0 W 4yBCTBUTENBHOCTH K TeMIIepa-
Typam, OJIHAKO KOMIUIEKCHBIE METa0OIMYECKHEe U3MEHEHHMS NIPH JICHCTBUH TeMIepaTyphl U3yye-
Hbl HejocTtaTodHo. [lens  paboThl — BBIIBUTH OCOOCHHOCTH META0OJMYECKOrO OTBETa
M. polymorpha na temmnepaTypHbIii cTpecc B MOzENH iN Vitro.

B uccnenoBanuu ucnons3oBamu M. polymorpha, BBeaénnyio B KyibTypy in Vitro. Dkcre-
puMeHT BkIovan Tpu rpymnmsl (N = 18): xonTpoms (22-24 °C), xonomosoii ctpecc (2-4°C) u
teroBoii crpecc (28-30 °C), npu stom ocemenue (LED-nammnsl kpacHo-cunero criekrpa, PPFD
50 mxmonb-M 2-¢c”!, doronepuon 16/8 u) u Bnaxkuoctb (50-70 %) ObUTM OAMHAKOBBI JUISL BCEX
rpynm. O6pasupl skcTparuposanu 70 % MeTaHOJIOM, CHIMIIMPOBAIN U QHAIM3UPOBAIN METOJIOM
I'X-MC. CrexTpbl HOJYYEHHBIX COCIMHEHHH HIACHTU()UIMPOBAIM C MOMOIIBI0 0a3bl JaHHBIX
NIST20. Cratuctuxy ocymectsisiin B MetaboAnalyst 6.0.

JlnutenbHoe BO3ACICTBHE KaK HU3KHX, TaK U BBICOKUX TEMIIEPATyp BBI3BAIO I10JaBICHHE
KJTIOYEBBIX METa00IMYECKHX MyTel. BhisiBiIeHO 7 MeTabOJIMTOB, IOCTOBEPHO CHHIKAIOLIMXCS TIPU
obonx tumax crpecca (p < 0,05): maabMUTHHOBASI, MOJIOYHAsI, TJIMIIEPUHOBAsL, S0I09Has, PyMa-
poBasi, 2-aMHHOMAJIOHOBAsI KUCIOTHl M TMUMH. JlaHHBIA (aKkT ykas3bBaeT HA WHIMOMpPOBAHHUE
LMKJIa TPUKApOOHOBBIX KUCIIOT, MIIMKOIM3a U (oToapixanus. [Ipi X0I010BOM CTpecce OTMEYEHO
HAKOIUICHNE IIMLEPUII-TIIMKO3HA, IIPU TEIIOBOM — apOyTHHA (AHTHOKCHJIAHTA) U TUTEPIIEHOBO-
ro CIUpTAa CKIapeoa.

Takum 00pa3oM, TeMIepaTypHbIii ctpecc BbI3biBaeT y M. polymorpha monmasnenue reH-
TPAJIbHBIX META0OJINYECKUX MyTeil M aKTHBALMIO CHHTE3a 3AlUTHBIX coefnHeHui. [TomydeHHbIe
JIAHHBIE PACIIUPSIOT MPEICTABICHHS MEXaHU3MOB a/IaNTaluu OPHOGUTOB U MOTYT OBITh UCIIOJb-
30BaHbI JJIsi OMOTEXHOJIOTHYECKOTO TOJIyYCHUS LICHHBIX METa0O0IUTOB.

Hccnedosanue svinonneno npu nooodepacke Munobpruayrku Poccuu, npoexm FZZE-2024-0003.
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BJIMSHUE HOHCEHC-OBYCJIOBJIEHHOT'O PACITAJIA PHK
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EFFECT OF NONSENSE-MEDIATED RNA DECAY ON THE
DEVELOPMENT OF TOBACCO MOSAIC VIRUS INFECTION

T. V. Komarova >?*, E. V. Sheshukova %, N. M. Ershova %, K. A. Kamarova !

! Lomonosov Moscow State University, Moscow, Russian Federation
2VIGG RAS, Moscow, Russian Federation
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Honcenc-o0ycnosnennsiii pacnan (NMD) PHK sBrsiercst ontHHM U3 MEXaHH3MOB KOHTPOJIS
rxadectBa MPHK B xiretke. OH HampaBieH Ha BBIABICHHE W Jerpananuio adeppanTHeIx MPHK,
COZIepIKAIIMX TPEIKACBPEMEHHBIH cTomn-komoH. Cumraercsi, 4yto nonuiuctponHsie PHK 6osib-
LIMHCTBA BHPYCOB PACTEHHH «I10 YMOIYAHMIO» sABIAOTCS MumeHsto NMD. OxHako mokasaHo,
YTO HEKOTOPbIE BUPYCHI pacTeHuil crocoOubl n3beratb NMD. Tem He MeHee, BONPOC 4yBCTBH-
tenbHocT PHK-Bupycos pacrennit k NMD octaercst Manon3ydyeHHbIM. ['eHOM BUpyca TabauHOM
mo3auku (BTM) npeacrasmser coboit nonunuctpornyto (+)PHK, kotopas siBisiercss MmarpuvHoOi
JUIS TPAHCISILMK ABYX 5’-TEPMHHAJIBHBIX PAMOK CYMTBIBAHUS, KOAUPYIOLUIUX OCJIKU PEIINKATHB-
Horo komrutekca. J{ist cuntesa tpancnoprHoro 6enka (TB) u 6enka obomouku (BO) Bupyc uc-
nosnb3yetr 3’-korepmuHanbHbie cyoreHomHble PHK (crPHK). Takum obGpasom, renomuas PHK
BTM u 6unuctponnas crPHK (xomupyromast Thb u BO) moryT paccmatpuBarbest Kak MOTSHIIN-
anpHble MumieHH NMD. Iens pabotel: ycraHoBuUTSH, siBisiercst i BTM mumensto NMD. s
MIPOBEPKH 3TOH T'MIIOTE3BI UCIIOIB30BAIN T€HHOMHKEHEPHBIE KOHCTPYKIMHN, KOAUPYOMHNe OeI0K
UPF1 (RNA helicase Up-Frameshift 1) A. thaliana, sBisiioiniicst OAHHUM U3 KITIOYEBBIX KOMIIO-
nentoB NMD, a taiwoke UPFIDN, npencrapistonmii co00i AOMHHAHTHO-HETATHBHbBIA MYyTaHT,
KOTOPBII MpU CyneprnpoayKuuu crnocode noxasiasit NMD B pactenunsx. Ko-skenpeccust Bupyc-
Horo Bektopa BTM:GFP (conepxamtero Bmecto rera 5O rex GFP) u UPF1 B mmcresix Nicotiana
benthamiana npusomut k 2—3-KpaTHOMY CHIKEHHIO Kak ypoBHs (uyopecuenuun GFP, Tak u co-
nepxanus PHK Bupyca, Bkirouaromux reH 75 w/unn GFP. OmHako mpu 9TOM KO-IKCIIpeccust
BTM:GFP u UPF1DN He BbI3bIBacT NOBBIIICHHUS (TI0 CPABHEHUIO € KOHTpOJeM) 3 (EeKTUBHOCTH
Hakorienuss Hu GFP, mm coorBerctByromux PHK. OtcyrctBue sddexra ko-skcmpeccuu ¢
UPF1DN yka3ssiBaerT Ha 10, uto, BTM cnocoben «mpeomgoneBars» 6a30Bbiii ypoBeHb NMD B
kierke. Bmecte ¢ Tem cynepakcnpeccuss UPFL npuBoanT K 10AaBIeHHIO YPOBHS PENPOMYKIUN
Bupyca. Takum o6pazom, BTM, mo-Buanmomy, sinsiercst muinerbio NMD, HO ycmerHo «o0xo-
JIUT» 9TOT MEXAHWU3M 3aIUTHI KJICTKH.

Hccneoosanue evinonneno ¢ pamkax 2oczadanus (Ne 123063000010-2 u Ne 125091010191-6).
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ADAPTATION STRATEGIES OF JUNIPERUS FOETIDISSIMA WILLD. IN
THE CONDITIONS OF THE NORTHERN BORDER OF THE RANGE

0. O. Korenkova
MGSU, Moscow, Russian Federation
0.0.korenkova@mail.ru

Keywords: adaptation, Mountain Crimea, seeds, Juniperus foetidissima

Juniperus foetidissima — TunuunHbli cpeauzeMHOMOpCKUit Me3odanepopuT, ceBepHas rpa-
HHUIAa apeaia KoToporo mpoxoauT B ['oprom Kpeimy (tmomans momymsimuu Beero 51,6 ra). Bug
BiuoueH B Kpacuyto kuury Pecriyomuku KpeIM B cTaTyce — HaXOJSIIMICS MO yrpo3oi ucyes-
HOBeHUsI. PasBuTHE TeHEPATHBHOW Cephbl B 3HAYNUTEIBHON CTEIICHH OIMPEIEISIET YCTONYHBOCTD
HOMyJISALKUNA pacTeHuil. Bricokas Hacie cTBeHHas: 00YCIIOBJICHHOCTD SIBIISICTCS XapaKTePHOM ISt
9TOrO THIIA OPTaHOB PACTCHHIA, YTO MO3BOJIACT YCTAHOBHTH OCOOCHHOCTH TIOMYIISIIIOHHOTO pa3-
BHUTHS BUJA U BBISIBUTB €T0 AN THBHBIC MCXaHU3MBI.

B T'oprom Kpsimy ycranosiena mopdonormueckast ocodennocts cemsin J. foetidissima.
TomnmuHa CeMEHHON KOXYPBI 3/16Ch MOXKET AOCTUraTh 2,8 MM, UTO B CBOIO OY€PE/b, COCTABISICT
0oJIbIIIe TPETH MIMPHHBI CAMOTO CEMEHH. MUHHMalbHas TOJIIHHA 000JI0YKH ceMeHH — 1,3 MM,
npu obuieit ero mmpune 4,1 MM, uto coctasisier 6osee 30 %.

3HaunTenbHas TomuHa Koxypsl cemsu J. foetidissima B mepsyro ouepenn cBs3aHa, ¢ 3K0-
JIOTHYECKUMH YCIIOBHSIMHM MECT npouspacTanusi. M3ectro, uto J. foetidissima sisisiercst Han6o-
Jiee MOPO30yCTOWYMBBIM B CPABHEHHH C IPYTHMHU JPEBOBHIHBIMU MOXOKeBEIbHUKaMU KpbiMa.
Cpenu MEXaHH3MOB aJanTallii PACTCHUH K 3HAYMTEIBHBIM MOHIKCHUSIM TEMIIEPATyphl BbIIC-
JISIIOT yTOJICHHE NTOBEPXHOCTHBIX CIOEB PAa3INYHBIX TUIIOB, YTO U MOXKHO HAOIIONATh Y CEMEH-
Hoit koxypsl J. foetidissima. TIpu sToM gaHHas aganTalOHHAS 0COOEHHOCTH BUJA TPUBOIUT K
KpaiiHe HH3KOMY YPOBHIO CEMECHHOIO BO30OHOBJICHHS HONMYJSAUUM (B HOMYJISLUHA OTMCYCHEI
JIMIIb eUHAYHBIC 0001 oApocTa). [Ipy 0TCyTCTBHH CKapH(DHKALNN CEMSIH, OTABIINE KOS
roasl J. foetidissima ¢ Teuenuem BpemeHu pasiararores. Eme 10 paspymeHnst 000J04KH CEMCHH
HACTYIaeT rubesb 3apOIbIIa.

Takum o0pa3oM, npu 00IIeil HU3KOM 101K BhIONHEHHBIX cemsiH J. foetidissima u orcyT-
CTBHHU BHEIIHETO BO3ICHCTBHSA (CKapu(MHUKAINU, CTPATU()UKAIINN) HA CEMEHa, CYIIECTBYET BBICO-
KU’ PUCK COKpalICHUA MIIOIIAAN MMOITYJISALINN B CHITY OTCYTCTBHSA €CTECTBEHHOT'O BO306HOBHeHVIﬂ.

OcHoBHAsI My0IMKAIHST ABTOPA M0 TeMaTHKe T0KJIa1a:

Kopenvkosa O. O. Ocobennocmu anamomuyeckoeo cmpoenus xéou Juniperus foetidissima Willd. ¢
yenosusx Kpowickoeo nonyocmposa Il Camapexuii nayunwiii éecmuux. 2023, T. 12, Ne3. C. 69-74.
doi:10.55355/snv2023123109
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HORMONE INTERACTION AND THEIR DISTRIBUTION IN TISSUES AS
AN IMPORTANT MECHANISM OF PLANT RESISTANCE TO SALINITY

A. V. Korobova*, A. O. Sevostyanova, G. R. Akhiyarova, G. R. Kudoyarova
UIB UFRC RAS, Ufa, Russian Federation
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3acosieHne 1Mo4B — MI00abHAs MPOOIeMa, NPUBOAAILAS K CHIKEHHUIO YPOKAHHOCTH Cellb-
CKOXO3SHICTBEHHBIX KYJBTYpP. DTHICH PAacCMaTPUBACTCSI KaK «MAaCTEP-PEryisiTop» COJEYCTONYH-
BOCTH, OJHAKO MEXaHU3MBbI €Iro B3aHMO}1€I>‘ICTBHﬂ C IpyrumMu q)”TOFOpMOHaMI/I OCTarOTCsa HEA0CTa-
TOYHO U3YYCHHBIMH.

Pactenus apabumorncuca poautenbckoro skoruna Columbia (Col) u HedyBCTBHTENIBHBIE K
sTuiieHy MyTaHThl etrl-1 noasepranu 3aconenuto (150 MM NaCl B 10%-HoMm pacTBope XornaH-
Jla-ApHOHA) €XXEeTHEBHO B TeueHHe 3 4. B KOHIle TpeTheil IKCIO3UIUK Ha CONM TKAHU MOOEroB u
KopHelt (ukcuposanu B 80%-HOM 3TaHOIE JUlsl MOCIEIYIOIEro IMMyHOaHaIu3a U B KapOoauu-
MHJE — JUISl UMMYHOJIOKaan3anuu. Ha 4-e cyTku u3Mepsiin mokasareniu pocra.

V pacrenunii Col nox BiusiHueM 3acoineHus BeisiBieHo HakoruieHne YK u ABK B mo6Gerax,
a TaKk)Ke CHWKEHUE YCTHUYHOM MPOBOAUMOCTH, YTO 0OECIEUMBAIIO MOAACPKAHNE OBOJHEHHOCTH
TKaHel. Y myranTa etrl-1 yposens MYK n ABK B JIHCTBSIX HE M3MEHSUICS, YCThHLA OCTABAIUCh
OTKPBITBIMH, OBOJTHEHHOCTB 1T00eroB nanana. Y Col 3aperncTpupoBaHO MOBBIICHUE COACPIKAHUS
3€aTHHA B JIMCTBSIX U €0 CHIDKEHHUE B KOPHSX, YTO YKa3bIBaeT Ha IepepaclpesieieHue ropMOHa B
nosp3y noderos. Conepxanue xiaopoduinia y etrl-1 camxanocs Ha 30 % (mpotus 17 % y Col),
YTO CBUJETENILCTBYET O OOJbLIEH yA3BUMOCTU (JOTOCHMHTETUYECKOIO armapara [pu HapylleHHU
sTHiIeHoBOro curHanuura. Y Col 3aconeHune NpuBOAMIO K OTHOCHTEIBHOMY TOPMOXKEHHUIO POCTa
KOpHEHl Ipu coxpaHEeHHM Macchl mobera. Y etrl-1 maOmionanock CHMXKEHHE Macchl mobera Ha
25 % mpu MeHblIeM HHIMOUPOBAaHUM POCTA KOPHEH, YTO YKa3bIBAaeT Ha HAPYIICHHUE aJalTHBHOTO
repepacripeielIeHHs: pecypcoB.

CriocoOHOCTh 3THJICHA MOBBIIIATH COJICYCTONYMBOCTD PACTEHUI MOXET OBITH OMOCPEI0Ba-
Ha ero BIMSHMEM Ha IepepacrpeseneHue aykcuHos: Hakorulenue MYK B nmoberax 3amuiaer or
OKCH/IaTHBHOTO CTpecca M MOJUICPIKUBAET POCT, a cHIkeHne YK B KOpHSIX orpaHuuMBaeT BETB-
JICHHE M TIOCTYIUIGHHE TOKCUYHBIX MOHOB. OTHIEH-3aBHCHMMOE Hakoruienne ABK B smcThsx
obecrieunBaeT aJaTUBHYO PEryJSIHI0 YCThUYHON TPOBOJMMOCTH M MOAJEPKAaHUE BOJHOTO Oa-
JlaHca npy 3acosnenuu. Hapyuienue peueniuu sTuieHa OJIOKUPYeT CKOOPAMHUPOBAHHYIO T'OPMO-
HAJIBHYIO MEPECTPOKy, YTO MPHUBOAUT K CHIKCHHIO (DOTOCHHTETHYECKOH aKTMBHOCTH, MOTEpe
OBOJIHEHHOCTH U TOPMOXKEHHIO pocTa noderos. Takum 06pa3oM, B3aUMOJICHCTBIE ATHIICHA C ayK-
cuHamu, ABK U INTOKMHUHAMM TIpEACTaBIsIeT COOOH KIIIOUeBOM MEXaHHM3M CHCTEMHOU ajarra-
LMY PAaCTEHHUH K 3aCOJICHHUIO.

Hcenedosanue svinonneno npu noodepoicke PH® (Ne 25-24-00499).
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DIVERSIFICATION OF THE SALT EXCRETION SYSTEM IN
HALOPHYTIC GRASSES (POACEAE)

N. K. Koteyeva*, E. V. Voznesenskaya, T. A. Borisenko
Komarov Botanical Institute, St. Petersburg, Russian Federation

Keywords: evolution, grasses, halophytes, salt excretion, salt tolerance

I'nobanbHOE 3acOJICHHE OPOLIAEMBIX 3€MENb MPUBOIUT K MOTEPSM YPOXKasi U CHHIKECHUIO
Guopa3Hoo6pasust. ['amopuTs! BEICTYIAOT LEHHBIM TCHETHIECKHM PECYPCOM: HX MOYKHO HCIIOJb-
30BaTh KaK aJbTCPHATHBHBIC arpOKYJIBTYPHI, ChIPhE Ul OHOTOIUINBA U HHCTPYMEHT (pHUTOpEME-
JHalUK HApYIICHHBIX Tepputopuii. ConeycToiunBOCTh rano(UTOB 00CCICUMBACTCS KOMILICK-
COM (PU3HOJIOTHUYECKHMX U aHATOMUYECKUX aJanTaluii, MUHUIMH3UPYIOIMX OCMOTHYECKHIA cTpece
1 MOHHYIO TOKCHYHOCTh. B 4acTHOCTH, TO//IepKaHie HOHHOTO TOMEOCTa3a IOCTUTACTCS 38 CUET
KOHTPOJISI TIOTJIOIICHHUSI, TPAHCIIOPTa M BBIBOJA MOHOB M3 HUTO30Js. D(H(PEKTHBHBIA MEXaHH3M
CHIDKEHIUSI TOKCHIHOCTH — 9KCKperst noHoB Na™ u Cl™ Ha MOBEpXHOCTB JIHCTa COJICBBIBOISIIIAMH
CTPYKTYPaMHu.

CorneBbzieNicHHE BO3HUKAIO B XOJI€ SBOIIIOL[MH HE3aBHCHMO HECKOIBKO pa3 y (pUIOTCHETH-
YeCKU OTIAJIEHHBIX TPYIIT PACTEHHIA, YTO 00YCIIOBUIIO CTPYKTYPHOE pa3HooOpasue skese30k. Jst
IIBY IOJTBHBIX XapaKTePHbI pa3HOOOPA3HBIC THITBI MHOTOKIICTOUHBIX COJIEBBIX JKENE30K, a IS 371a-
KOB — JIByXKJICTOUHBIC JKele3ku. Mckimodennem sisisiercst Oryza coarctata — eIMHCTBEHHBIH 13-
BECTHBII COJCYCTOINYMBBIA BUJ PHCa, Y KOTOPOTO BBIICICHHUE COJICH TPOUCXOIUT U€pPe3 OIHO-
KJIETOYHBIC CTPYKTYpbI. Lle/ibio J0K/Ia/1a SIBISETCSl aHAIN3 CTPYKTYpPHON BapraOebHOCTH COJie-
BBIJICTIMTEIIBHBIX CHCTEM MpesicTaBuTeneii cem. Poaceae.

JIByXKJICTOYHBIC TPHXOMBI BCTPEUYAIOTCS BO BCEX MOJCEMENCTBAX 3JIAKOB, 32 HCKIIIOUCHHEM
Pooideae. Tem He menee, Tonbko B nozacemeiictBe Chloridoideae u y omgnoro Bunma Oryzoideae
HU3BECTHBI BHJBI CO Cl'leLU/Ia.J'[]’I3I/IpOBaHHbIMI/I TpI/IXOMaMI/I, Cl)yHKL[I/lOHI/Ipy}OLLlI/IMPI KaK COJICBBIC
xeneskn. Ha ceropusiamii NeHb W3BECTHO OKOIO 40 BHIOB 3J1AaKOB, CMIOCOOHBIX K 3KCKPEIHH
coneil. B pasHBIX (DMIOrCHETHYCCKUX JMHHUAX BBIACICHBI TPH OCHOBHBIX CTPYKTYPHBIX THIIA.
TMepBblii U3 HUX — CaMbIi PACIPOCTPAHEHHBIN — CITYXKHUT SPKHM [PUMEPOM KOHBEPIEHTHOI 3BO-
JIFOLIMH, TIOCKOJIBKY HE3aBHCHMO BO3HHKAT HECKOIBKO Pa3 C HE3HAYUTCIBHBIMH BapHaLlHsIMU
cTpoenus. Bropoit T (criapTHHA-THIT), CY/Is [0 aHATN3Y (UIOTCHETHIECKOTO MOIOKCHHS CEK-
wun Spartina poaa Sporobolus, npencrasisier co6oii peBepcuio GyHKIMH COJIEBbIAENEHHUS. Tpe-
THI THI OOHAPYXKEH TOJIBKO y oiHOro Bua, Oryza coarctata, u xapakTepu3yeTcst YHUKAIbLHON
CTPYKTYPOIi; aHAIN3 PAa3BUTHSI JKEIE30K MOKa3all IBOIIOLMOHHYIO CBSA3b C BYXKJICTOYHBIMH TPHU-
XOMaMHu OpH30uAHOro Tura. OueHKa CTPYKTypHOU IuBepcH(pHUKany HYHKIHHA COJICBBIBEICHHS
Y 37aKOB MO3BOJISACT BBISIBUTH OCOOCHHOCTH CTAHOBJICHHS M 3BOJIFOLMOHHBIC MPEOOPa30BaHNUs B
KOHKPETHBIX (DUIIOrEHETHYECKUX JIMHUAX 3JIaKOB, BKIFOYAsi PHUCHI.
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AN INTEGRATED APPROACH TO THE ANALYSIS OF MECHANISMS
OF PLANT ADAPTATION IN CONDITIONS OF HIGH RELATIVE
HUMIDITY BY EXAMPLE OF VIGNA UNGUICULATA (L.) WALP.

E. A. Krylova*, R. T. Islamova, M. O. Burlyaeva, T. V. Shelenga,
E. K. Khlestkina

VIR, Saint-Petersburg, Russian Federation

Keywords: cowpea, metabolite accumulation, relative humidity, transcriptomics

B xo0/e pocra pacTeHne MOABEPIKEHO BIMSHHIO KOMIUIEKCA Pa3IMYHbIX (DaKTOPOB, OJHUM
13 KOTOPBIX SIBISIETCS TIOBBINICHHAST BIAKHOCTh BO3Myxa. BurHa kuraiickas (Vigna unguiculata
(L.) Walp.) npunamiexut kK cemeiicTBy BoOOBbIe, HTpaeT 3HAYMMYIO POJIb B MUPOBOM CEIBCKOM
xo3siicTBe. B PD Burna ycnemnHo Bo3ebIBaeTCsl B OTKPBITOM IPYHTE B Pa3HbIX KIMMATHYECKUX
30HAX, B TOM YMCJIE B YCIIOBUAX MYCCOHHOro Kiumara Ha tore [Ipumopss. Llenbio uccinenoBanus
OBUIO BBISIBUTH OCHOBHBIE MEXAHH3MBI, ONPEICISIIONINE PEAKIMI0 BUTHBI B YCIOBHUSX MOBBILICH-
HOM BIQKHOCTH BO3/1yxa. MaTepuaaoM Julsi HCCIIEI0BaHUS MOCIYKIIH 00pa3ibl, OTIMYAIOLIHAECS
0 TPU3HAKY THUI pocTa cTedusi, n3 koiekiun BUP. [pu Bo3enbIBaHUN BUTHBI TIPU TTOBBIIICH-
HO¥ BJI2)KHOCTH U OOJIBIIOM KOJMYECTBE OCA/IKOB IPOMCXOIMIIO 3HAYUTEIFHOE YBEITHYCHHE JUTH-
HbI CTe6J’lﬂ, MECHJIACh apXUTCKTOHUKA paCTeHHFI, a B HECKOTOPBIX CiIydyasX AaXe THII pocCTa rjaB-
Horo ctednst. Tonbko k-2056 coxpaHsul A€TEPMUHAHTHBIA THII POCTa HE3aBHUCHMO OT YCIIOBHH.
IMo pesynbraram cpaBHUTENbHOTO RNA-seq aHau3a BbISBICHBI AU((EPSHIHATBHO IKCIIPECCH-
pytommecs reHsl. [IOI', cBA3aHHBIE ¢ METa0OIM3MOM M CHUTHAJIMHTOM YKaCMOHOBOHW KHCIOTBHI,
BHOCHIIM BBIP@XKEHHBII BKJIAJ B MOAACPKAHUE CTAOMIBHOCTH THIIA POCTA BUTHBI B YCJIOBHUSIX T10-
BBIIICHHOH BIIAKHOCTH. Pe3ynbraThl METa0OJIOMHOIO aHajam3a € MOMOLIBIO Ta303KMAKOCTHOH
XxpomaTorpaduu ¢ Macc-CleKTpOMeTpHell B METAHOJIbHBIX YKCTPAKTAX, MPOIIESIINX dTall CUIIH-
JIMPOBAHMS, MOKA3ald, YTO B 3aBUCUMOCTHM OT BJIQXHOCTH BO3JyXa HaOJIIOlaeTcs IeHOTHII-
crieu(pUIecKoe M3MEHEHHE COAEP)KaHUs MPEeIIISCTBEHHUKOB >KaCMOHOBOW Kuciotel. Ilo pe-
3yJIbTaTaM OLICHKH YPOBHSI 9KCIIPECCHUH KIIFOYEBBIX TCHOB, YYAaCTBYIOIIUX B CUTHAIMHIE JKACMO-
woBoit kucnotel (COIL, JAZ, NINJA), taxxe Obuta JEeTEKTHPOBaHA MHAWBUIyalbHAs PEaKIIHs
TeHOTHIIOB B Pa3HBIX YCIOBHUSAX IO CTETIEHH YBIAKHEHHOCTH BO3Ayxa. HeoOxommm nampHeHmmit
MOMCK BaXHEHIINX METAOOJIUTOB, COJIEPIKAHME KOTOPBIX MEHSETCSl B YCJIOBHSAX IMOBBIIICHHON
BIaXHOCTH. Kpome 3Toro, AJ1si paciinpeHus NpeiCTaBlIeHHsl 0 MeXaHU3Max aJanTalii pacTeHUH
K YCJIOBHSIM HM30BITOYHOTO YBIQXKHEHHS TPEOyeTCsl MPOIOJDKUTH aHAIN3 KIIIOYEBHIX TI'€HOB, B
HEPBYIO OYepe/Ib 3a/IeHCTBOBAHHBIX B ITyTSAX CUTHAIBHON TPAHCIYKIHH.

Paboma evinonnena npu unancosoii noddepiicke 8 pamkax 20cyOapcmeeHHo20 3a0aHus
coenacho memamuyeckum nianam BUP no npoexmy Ne FGEM-2022-0002.
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THE INVOLVEMENT OF PLANT EXTRACTS IN INCREASING
RESISTANCE OF SOYBEANS TO BIOTIC STRESS CAUSED BY
CERCOSPORA SOJINA HARA

V. A. Kuznetsova '*, M. P. Razgonova 1, A. A. Blinova 2
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Bo3spacTaer 3HaueHHE HKOJOTHUECKH OE€30MaCHBIX CIIOCOOOB 3aIMUTHI PACTEHUH ISl CHH-
JKCHUSI BPEJIOHOCHOCTH 00JIC3HEH, MOBBILICHHS YPOJKAIHOCTH U Ka4eCTBa CEIbCKOX03HCTBCHHON
NpOAyKIMH. B TO jke Bpemst KIeTka PacTeHHs COACPIKUT COOCTBEHHYIO 3AIIUTHYIO CHCTEMY OT
CTPECCOBBIX BO3JCHCTBUI, BKIIOUAIOIIYI0 aHTHOKCUAAHTBI. MaTepuanom 1Jisi UCCIIeOBAaHUN sIB-
mwsuncs cemena con (Glycine max) copra JInaus, HHQUIIPOBAHHBIE [IEPKOCTIOPO30M. 3apaykeH-
HbIE CeMeHa MPOpaIUBaIM B IPUCYTCTBUU UCCIIEAYEMBIX IKCTPAKTOB C BBICOKHM COJEpPIKAHUEM
aHTHOAKTEPHAIBHBIX BEIIECTB (Yaru, IMOJIBIHY, KPAMHUBEI, KOPBI TUCTBEHHUIIBI, POMAIIKH U 1y0a)
B teuenne 10 cyt npu +25 °C. TlonydyeHHbIe aHHBIC MOKA3alH, YTO PACTUTEIBHBIC 3KCTPAKTHI
SIBISAIOTCS d(PEKTUBHBIMU MOIYJISITOPAMH YCTOHYMBOCTH COM K OMOTHYECKOMY CTPECCy, BbI-
3BaHHOMY LIEPKOCIIOPO30M. MeXaHHM3M 3alUTHOrO ACHCTBHsI CBSI3aH C aKTUBALMEH OKCHaope-
JIyKTa3, HAKOIUICHHEM BHUTAMHMHOB M M30()IaBOHOB, a TAKXKE CTAOMIM3AIMEH MUTMEHTHOIO KOM-
iekca. ITomydeHHble 1aHHbIe 00OCHOBBIBAIOT 11€1€CO00Pa3HOCTh IIPUMEHEHHST HCCIIEI0BAaHHBIX
9KCTPAKTOB B KaueCTBE HKOJOTUYECKH OE30MACHBIX CPEACTB NPEANIOCEBHON 00pabOTKH CeMsH
cou.

Paboma svinoanena npu ¢hunancosoii noooepaicke 2ocyoapcmeaeniozo npoexkma Ne FGEM-
2022-0002 «Buissnerue 603moicHOCHEN 2eHOPOHOA O0O0BbIX KyAbmyp Ol ONMUMUZAYUL UX
cenexyuu u OUBEPCUPUKAYUL UCNONb30BAHUSL 8 PAZIUYHBIX OMPACIAX HAPOOHO20 XO3AUCMEA».

OcHOBHasl IyOJIMKaLus aBTOPOB 110 TEMATUKE JO0KJIA/a:

Bausinue skcmpaxopa u 9K0IApUKCa HA AKMUBHOCMb NEPOKCUOA3, NOTUPEHOIOKCUOA3 U CYNepoK-
CUAOUCMYMA3 NPOPOCKOG COU, NOPAdICEHHbIX Komnaekcom boaesneil | B. A. Kysneyosa, JI. E. Heauenxo,
A. A. Buunosa, E. A. Ceménosa Il Ecmecmeennvie u mexnuueckue nayku. 2019. Ne 11 (137). C. 60-63.
DOI: 10.25633/ETN.2019.11.04
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IMPACT OF POLYMORPHISMS IN THE NICOTIANA TABACUM EIF4E
MULTIGENE FAMILY ON INTERACTION WITH THE VPG OF POTATO
VIRUS Y

A. S. Kutukova **, V. V. Nikanorkina 2, Luisa Criollo Delgado °,
M. V. Lebedeva 2, V. V. Taranov 2

! Sirius University, Sirius Federal territory, Russian Federation
2 ARRIAB, Moscow, Russian Federation
3 Skolkovo Institute of Science and Technology
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Bupyc kaprodens Y (PVY)— 3KOHOMHYECKH 3HAYMMBI MOTHBUPYC MACICHOBBIX, K
5'-KOHIly KOTOPOrO KOBAIEHTHO IpHcoeanuHeH Oenok VPg, (yHKIMOHAIBHO HMHUTHPYIOLIUIA
Kon-ctpykrypy MPHK pacrenusi, Gnarogapst ueMy matoreH pekpyTupyer (akTopbl HHHUIUALHN
tpancisinuy (elF4E) xo3siHa 1 perutnupyercst B MHGUIMPOBAHHON KieTke. MyTtauuu B Gakro-
pe BeAyT K HapYIICHUIO 9TOTO B3aUMOACIHCTBUS M OOPETEHHIO PELIECCUBHON YCTOWYMBOCTH pac-
tennii. Tabak (Nicotiana tabacum) — anorerparnion, yHac/ieJOBaBIINi T€HOM OT IABYX IMpeJ-
KOB (S- u T-reHomsl), conepskanuii Heckoiabko romosnoro elF4E, uro B couerannu ¢ ux Boc-
MPUUMUYHMBOCTBIO K mTamMmaM N u O Bupyca, JienaeT ero y100Hoi MOeNIbIo 17 U3YUYeHHUs! B3au-
mopeiictust VPg ¢ elF4E.

KiroueBbiMu pakTopamu BOCIpHUMYMBOCTH Tabaka K PVY sBistorcs mepseiii (aktop
nHUIManuK TpaHcasuun n3 S-renoma (elF4E1-S60) u n3zodopma ¢axropa elF(iso)4E-T42 u3
T-renoma, ¢ KoTopsiMu B3auMojercTByer VPg. JIpoxokeBoit apyrudpuansiii anamus (Y2H) mo-
kazai, uto elF4E1-S60 B3anmoneiicTByer co Bcemu Bapuantamu VPg, Torna kak elF(iso)4E-T42
BOBJICKACTCS TIPH HAIMYUH MyTaIlid B BUpycHOM Oeinke. [Ipu atom VPg n3buparenbHO B3aMO-
JICHCTBYET ¢ yKa3aHHBIMHU (pakTOpamu, HE BOBJIEKas MepBble (PAaKTOPbI MHUIMALMK TPAHCIIALIH
u3 T-reHoMa, HeCMOTpS Ha UX BBICOKYI0 Tomodnoruio ¢ elF4E1-S60.

Jlist u3ydeHus creuupuyHOCTH B3aUMOJCHCTBHS OBUTM CKOHCTPYHPOBAaHBI XUMEPHBIC Ba-
puantsl elF4E1 Tabaka u mpoaHanu3upoBaHbl MeTOIOM Y2H, 9TO MO3BONHIIO BBISIBUTH BAYKHBIE
JUTS B3aUMOJICHCTBUSI C BUPYCHBIM OCIIKOM PErMOHBI MEPBBIX (aKTOPOB MHULMALIMN TPAHCIIALIIH
Tabaka, onpeessioumx hopmuposanue komiuiekca VPg—elF4E] 1 nmoTeHIanbHO BOBICYCHHbIC
B ycTOi4YMBOCTH K PVY.
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OIIEHKA GLYCINE MAX ¥ GLYCINE SOJA K BJUSTHUIO COJIEN
BUOTI'EHHBIX METAJIJIOB C YHACTUEM KATAJIA3
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HOCTb, OUOTreHHbIE MCTaJlJIbI, OHOXUMHUYECKast ajanranus

EVALUATION OF GLYCINE MAX AND GLYCINE SOJA TO THE
INFLUENCE OF BIOGENIC METAL SALTS WITH THE
PARTICIPATION OF CATALASES

S. L. Lavrent’yeva*, L. E. Ivachenko
BSPU, Blagoveshchensk, Russian Federation

Keywords: Glycine max (L.) Merrill, Glycine soja Sieb. & Zucc., catalase activity, biogenic metals,
biochemical adaptation

3arpsi3HeHHE OKPYIKAIOIEeH CPeibl, BHI3BAHHOE AHTPONOT€HHON JIEATEIbHOCTHIO, PUBEIIO
K YBEIIMYCHHUIO 3aTrPs3HECHHS CElIbCKOXO3SIMCTBEHHBIX 3eMelb Cyb(haTtaMi MEAU U LHHKA, BPEI-
HBIMH, B KoHIeHTpauusax Boiite [1/IK, s 310poBbs pacTeHuil 1 yenoBeka. YBeJINUYEHUE HAKOI-
JICHHsI METAJJIOB B TI0YBE MOJKET BbI3BAaTh KOHKYPCHIMIO MEKIY METAIaMH M HEOOXOAUMBIMH
MTUTATeIbHBIMU BELIECTBAMH 3a IOTJIOLICHHE PACTEHHSMHU H, CJIEIOBATENILHO, TIPUBECTH K Pa3BH-
THIO OKHCJIUTEIBHOTO cTpecca. PacTeHns con 001agaloT TOHKOM CHCTEMOHN 3aIINTHBIX MEXaHU3-
MoB. [lpenmnomnaraem, 4To BIMSHUE OMOTEHHBIX METAJUIOB B IOBBILICHHBIX KOHLEHTPALMAX Ha
POCT cOU B LIEJIOM MOKHO TIPOCIICIUTE Yepe3 M3MeHeHue akTuBHoCTH Karanas (K® 1.11.1.6). Mer
u3yunin peakuuro crpecca Glycine max (copr I'apmonust) u Glycine soja (popma KA-1344), o-
nmydennsle u3 ®I'bHY ®HILL BHUMU cou, npu Bo3nelicTBuM Cylb(aTa Meau U Cylb(aTa HHKA B
xonnentpauusax [1JIK u 2I1JIK, Boipamiennsix B Teuenue 1, 3, 5 u 7 gHel, onpenenuny pa3ind-
HBIC TPAHMIBI YCTOWYMBOCTH U HAOJIIOJANM Pa3In4usi B OMOXMMUYECKON aanTalyy, B YaCTHO-
CTH B KaTaja3Hoil akTuBHOCTHU. [loka3zaHo, 4To Cynb(aThl HIMHKA U MEIH B MAKCHMAJIBHO JIOIY-
CTHMOU KOHIIGHTPALMK U B JIBa Pa3a MPEBbIMIAIONIEH MAaKCUMAJIBHO JIOMYCTUMYIO KOHI[CHTPAILIHIO
BJIMSUTA Ha Y/ENbHYI0 aKTHBHOCTH M MHOXKECTBeHHbIe (hopMmbl Karanma3 Glycine max u Glycine
soja. ITpopoctku Glycine soja o6naanu Gosee BEICOKOH aKTHBHOCTBIO KaTasia3 1o CPaBHEHHUIO C
npopoctkamu Glycine max, 94To CBHIETENBCTBYET O MOBBIICHHOM aIallTHBHOM ITOTCHIHAIIC 1~
KO cou. YCTaHOBIECHO, 4TO pe3ucTeHTHOCTh GlyCine max Bo BpeMsi HHTOKCHKALMU 3a(UKCHPO-
BaHa Ha 3 JIeHb, Toraa Kak s Glycine soja mpeierbl BEIHOCIHBOCTH BaPhUPYIOTCS B 3aBUCHMO-
CTHU OT TUIIAa TOKCUKAHTAa U €r0 KOHIEHTpAaluH.

OcHoOBHasE l'[yﬁ.]'ll/[](al.ll/[ﬂ ABTOPOB 110 TEMATHKE JOK/JIaxa:

Lavrent’yeva S. I. Ribonucleases activity of Glycine Max and Glycine soja as a marker adaptation
tocopper sulphate and zinc sulphate toxicity / Biochemical Systematics and Ecology. 2019. Vol. 83.
P. 66-70. DOI: 10.1016/j.bse.2019.01.007
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CONSTRICTIONS AND REMODELING: ER MEMBRANE
MODIFICATION AS A LIFE STRATEGY OF PLANT VIRUSES
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Bapakasi pacTeHUE, BUPYChl MAHHUITYIUPYIOT OelIKaMu KJIETKH U dHI0MeMOpaHaMu, obecrie-
yuBas YPPEKTUBHOE HAKOIUICHUE NOYEPHUX T'€HOMOB B BHPYCHBIX PEIUIMKATHBHBIX KOMILIEKCAX
(BPK) u cBOif OBICTpBIN TPaHCIIOPT CKBO3b MOTU(UIIMPOBAHHBIC MHKPOKAHAbBI IIA3MOJIECM
(ITX) B 310pOBBIE KIETKH. DTH MPOLECCHI TECHO CONPSIKEHBI, @ X MEXaHH3MbI OCTAIOTCSI Majo-
u3y4yeHHbIMHA. Bupycsl ¢ reomuoit + PHK, cocrapmsirorine Hanbosiee MHOTOYHUCIICHHYO TPYIITY
BUPYCOB pacteHuii, popmupytor BPK B ocHoBHOM 3a cuet nepectpoiiku memOpan SI1P. B doky-
ce Hamiedl paboTel OBLIO M3yYeHHe poiu TpaHcrmopTtHoro Genka BMB2 Bupyca 3eneHOl MsITHH-
croctu rubuckyca (HGSV) B mogndukanmu 1] u SIIP.

Hcnonp30BaHbl METO/BI T€HHOI HHXKEHEPUH, BPEMEHHAs SKCIIPECCHsl OCJIKOB B PACTEHHH,
PsI MUKPOCKOITMYECKUX TOAXO/0B: KOH(OKAIbHAS MUKPOCKOINUSI, BKIIIOUAsi PEXKUM CBEPXBBICO-
koro pasperenust AiryScan, metoasl FRAP, BiFC u anexrponHast tomorpadust.

ITokazano, yro BMB2, unrerpanbubiii 6enok MemOpan OIIP, moxuduuumpyer tpybouku
OI1P, nepexxnmast UX U CHMXKAsi MOOMIBHOCT COAEPKUMOTO JIIOMEHA. DTH TUIIMYHO /st OCJIKOB
KIJIETKH PETHKYJIOHOB, oOecrieunBaroiux ¢GopmupoBanue tpybodek DIIP 3a cyer yBenuueHwus
KpuBH3HBI MeMOpaH. [loka3ano, yro BMB2, Gynyun He TOMOIOTHYHBIM PETHKYJIOHAM 110 aMUHO-
KHUCJIOTHOM IOCJIE0BATEIBHOCTH, TEM HE MeHee, 001agaeT Takoi sxe W-1og00H0M TOONIOreN B
MeMOpaHe, Kak U peTHKynonsl. BMB2 nemonctpupyer HanpapineHHslil Tpancnopt k I1J] u yBe-
JIMYMBAET MX  INPONYCKHYIO  CHOCOOHOCTb, YTO  KOPPEIUpYeT €O  CIOCOOHOCTBIO
BMB2 nepexumars Tpy6ouku OI1P.

B o0 e Bpemss BMB2 pexpyutupyer membpanst DI1P, hopmupyst MemOpaHHbIE TeNbIIa, 3a-
sikopennbie y I1]]. Merogom snexkTponHOl ToMorpaduu nonydena 3D-mozens (pparMenTa Telb-
na. IToxazaHo, 4To Tenblia MPEJICTABIAIOT COOOH CKOHJICHCHPOBAaHHYIO CUCTEMY U3 MeMOpaH, Mo-
JIaBIsionee OONBIIMHCTBO M3 KOTOPBIX U3BMIIMCTBIE LMCTEPHBI. MBI mpeanonaraeM, uyto Oiaro-
Jlapsi pEeTUKYIIOH-TIO00HBIM cBoOWcTBaM Oesiok Bupyca BMB2 co3maer u30BITOUHYIO KPHBHU3HY
meMOpan OIIP, uto crnocoOcTByeT yBenuueHuio nporyckHoi crniocodnoctu I1J] u onpenensitor
(dopmuposanne BPK.
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JIPOXKKEM B OTBET HA DHEPTETHYECKYIO JIEITPUBAIIIO

A. C. Jlanamuna >?*, K. B. Taakuna %, O. B. Mapkosa 2, JI. A. Knoppe 2,
B. A. ®eniok 2

! entpanbublii ynusepcuret, Mocksa, Poccus
2HUU ®XB umenu A. H. Benosepckoro MI'Y umenu M. B. Jlomonocosa, Mocksa, Poccus

*a.lapashina@cu.ru

Kurouessbie ciioBa: AT®, mutoxonapuu, FRET-cencopsi, Saccharomyces cerevisiae

DYNAMICS OF ATP LEVELS IN THE CYTOPLASM AND
MITOCHONDRIA OF YEAST IN RESPONSE TO ENERGY DEPRIVATION
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Anenosun-5'-rpudochar (ATD) cimykuT yHHBEpCaIbHOW >HEPreTHYECKOH BalIOTOH BO
BCEX JKMBBIX KJIETKax. Y TeKapckux aposkoked Saccharomyces cerevisiae AT® oGpasyercst 1u60
B LIUTO30JI€ B XOJI€ IIMKOJIM3A, JIMOO B MAaTPUKCE MUTOXOHAPUIL IyTeM OKHCIUTENILHOTO (ocdo-
punupoBanusa. HecmoTpst Ha To uTo myTH OnMocuHTe3a AT® XOpomio M3yueHsl, a ero KIIrodeBast
POJIb B KJIETOYHOH SHEPreTHKEe HE BbI3bIBAET BOIPOCOB, JMHAMMKA €r0 KOHILEHTPALMH B LIUTO30]1e
1 B 0COOCHHOCTH B MUTOXOHJIPHAJIEHOM MaTpUKCE IO CHX MOP MCCIIET0BaHa HEOCTATOUHO.

B xozne sT0ii paboThl MBI HaOMIONAMM 33 JUMHAMHUKOM ypoBHS AT® B KMBBIX KieTKax S.
cerevisiae ¢ momomipro reHeTnueckn KomupyeMbix FRET-ceHCOpOB Ha 0CHOBE (IIyOpECHEHTHBIX
OenkoB (yATeam) ¢ HUTO30JIbHOM MITH MUTOXOHIPUAILHOM JIOKaIu3anueid. Mbl HcclieioBau, Kak
LUTO30JIbHBIA M MUTOXOHAPUAJbHBIH Myl AT® pearupyioT Ha nobaBieHne cyOCTpaToB U MHIH-
OMTOPOB IIIMKOJIM3a U OKUCIUTEIBLHOTO (poCchOoprIIMpoBaHNs, a TAaK)KE Pa30OIIUTENCH IbIXaHUs U
OKHCIIMTEIBHOTO (hocopHInpoBanus — BEIIECTB, PACCCHBAIOIINX TPAHCMEMOPAHHbIN rPaJHeHT
MIPOTOHOB.

MBI 00HAPYXHIIH, 9TO B KJIETKAX JPOXKEH AUKOTO THIA J00aBICHUE ITTFOKO3bI HE BBI3bIBA-
et u3MeHenus yposHsi AT® B untozone, Toraa kak cogepxanne AT® B MUTOXOHAPHAIEHOM MaT-
pHKCe 3HaYUTENBHO Bo3pacTaeT. Kpome Toro, nocnenyromee 100aBieHNe pa300MIUTeNel HEOXKH-
JIaHHO MPHUBOJIMIIO K JajbHelIeMy pocty koHnentpauuu AT® B muroxonapusx. Bmecte ¢ Tem,
y wramma, aumenHoro AT®/AJId-rpancinokaropa, Habaonanach ooparHas KapTUHa: Mocie J0-
OapiieHusl TTFOKO3bI ypoBeHb AT® B uto30ie yBenuuuBaics, a KoHieHTpaius ATD B maTpukce
MHTOXOHJPUII OCTaBalach HEU3MEHHOH, B TOM 4ucie rocie fodasku pazoduureneil. [lomyden-
HBIE PE3YJIBTAThl CBH/ICTEIHCTBYIOT O BBICOKOH CTaOMIBHOCTH IUTO3011bHOTO Tiyiaa AT® u moka-
3bIBaIOT, 4TO 00MeH AT® u AJI® Mexay LMTO30JIeM M MHUTOXOHAPHUAIILHBIM MAaTPUKCOM HUIPaeT
KIIFOYEBYIO POJIb B TIOJIEPKAHAN TOH CTAaOMIBHOCTH. Y KiIeTok rho®, MuImeHHBIX MUTOXOHIpH-
anpHOW JIHK, kak HUTO30JIBHBIN, TaK M MUTOXOHApHANBHBIH myisl AT® nemoHcTpupoBanmu 00-
Jiee BBIPQKCHHYIO PEaKIUIO Ha MCCIIEI0BAaHHbIC COSIMHEHHS, YTO MOATBEPKAACT Poiib (hyHKIIHO-
HaJIbHO aKTUBHBIX MUTOXOH/pUil B cTabmin3anny yposHs AT® B uurto3ose.
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CUCTEMHOE UBMEHEHUME AKTUBHOCTH
CYINNIEPOKCUIANCMYTA3bI B PACTEHUAX KAPTO®EJIA
IN VITRO B3ABUCUMOCTH OT UX YCTOMUYUBOCTH

K HEKPOTPO®HOMY U BUOTPO®HOMY NATOI'EHAM
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SYSTEMIC CHANGES IN SUPEROXIDE DISMUTASE ACTIVITY
IN POTATO PLANTS IN VITRO DEPENDING ON THEIR RESISTANCE
TO NECROTROPHIC AND BIOTROPHIC PATHOGENS
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W3BectHO, uTo cynepokcumpaucmyTaza (CO/l) urpaer BakHYIO pojb B 3allUTE PACTHTCIIb-
HBIX KJIETOK IPH MAaTOTeHHBIX aTakax. OJIHAKO Majo U3BECTHO 00 €€ y4acTHU B CHCTEMHOM OTBE-
Te pacTeHuil Ha OuoTnueckuil crpecc. Lleablo HACTOSIIEro UCCIENOBaHUS ObLIO U3YYUTH CH-
cremuoe m3Menenne aktuHoctd COJI u3 pactenuit coproB kapTodesns in Vitro, oTinyaomuxcs
10 YCTOHYMBOCTH K OaKTEpHaIbHBIM ITaTOICHAM.

B pabore ucnosnp30Banu KyJbTyphl (hpuronaroreHos: Hekporpod Pectobacterium atrosepti-
cum (Pca), mram 22 u Ouorpod Clavibacter michiganensis subsp. sepedonicus (Cms),
mramm 6889. Pacrenust kaproders in Vvitro copra Jlyrosckoii (ycToluuBbiii K 000MM BHIaM Ia-
TOI€HOB), a TaKke copTa JIyKbsHOBCKUH (BOCIPMUMYMBBIN) BhIpalBaiy Ha cpene Mypacure-
Ckyra g0 qmuabl 8—10 cm. MHbunmpoBanue pacTeHHi OCYIIECTBISUTH BBEACHHEM CYCICH3HU
Gakrepuii ykomom (100 MKI) B HUKHIOIO YacTh pacTenuil, Tutp Gaxrepuii 12-108 KOE/mn. Ak-
tuBHocTh COJl onpenensitu B HkHE# (5—7 ¢M BBEpX OT KOpHS) U B BEPXHEH 4acTH PACTCHUI
(1,5-2 cM oT BepXyILIKH) METOAOM C HCIOJIb30BAHHEM HUTPOCHHErO TETpa3oiiks B PEaKLUH aB-
TOOKHCIICHHs aJpeHaanHa. KOHTpoIeM Ciy)Kuiu HeHMHOKYJIHMPOBAHHBIC PACTEHUSI U PACTCHUS, B
KOTOpbI€ BBOJMIIN YUCTYIO Cpely pocTa OakTepuii.

PesynbTaThl MOKa3any, YTO BBEACHHE YUCTOH Cpelbl PocTa OAKTEpHil B HIDKHIOI YacTh
cTelisl pacTeHUi He BIUSIIO Ha aKTUBHOCTH (epMeHTa. MH(UUMpOBaHUE pacTeHUH HEKPOTPO-
dbom Pca 22 nnu 6uotpodom Cms 6889 BesbiBanio m3menenus: aktuBHocTH COJJ yxe uepes
1 MuH, u nanee uepes 15 mun, 120 mun u 24 u. IIpn unduuuposanuu Pca y pactennii ycroituu-
BOT'0 copTa HAaOJI0IaJIM TOYTH OJJMHAKOBOE yMeHblIeHHe akTuBHOCTH COJl B HYKHEI 1 BepxHel
qacTiax CTe6J’lﬂ, TOrAa KaK 'y paCTeHlfll‘/'I BOCIIPUMMYHNBOIO COpTa B HW)KHEH 4aCcTH aKTUBHOCTB BCEX
¢dopm COJI 3HAUUTENILHO TIPEBBINIATA KOHTPOJIb U OblIa HAMHOTO BBIIIE, YEM B BEPXHEH yacTu.
Ipu unokysiuun CMS y pactenuit ycroitunoro copra akrusHocts COJ] paBHOMEpHO Bo3pacTa-
J1a B 00eHX 4acTsx creOiist, Tor/ia Kak y pacTeHHH BOCHPHUMYHMBOTO COpTa ObliIa HHKE KOHTPOJIS.
Taxum 0Opa3om, Bo3HHKaroIasi cucreMHast Moy isinus aktuBHoctd COJl B pacTeHusIx kapTode-
1151 iN Vitro 3aBECHT OT YCTONYMBOCTH COPTA U MHUIIEBOI CHIEIUATN3AINE (UTOMATOTCHa.
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MPAVMMHUHT BUHOT'PAJIA TP HEBJATOIIPUATHBIX
TEMITEPATYPHBIX BO3JENCTBUSX

E. O. JIyuknii*, M. A. CynasipeBa, M. O. bapanos
OI'BHY CKOHILICBB, Kpacnonap, Poccust
*maxitostyle@gmail.com

KioueBble ciioBa: aOMOTHYECKHUIT CTPECC, BUHOTPA, IIPAHMUHT, YCTOWIUBOCTH

GRAPEVINE PRIMING UNDER ADVERSE TEMPERATURE STRESSES

E. O. Lutskiy*, M. A. Sundyreva, M. O. Baranov
FSBSI NCFSCHVW, Krasnodar, Russian Federation

Keywords: abiotic stress, grapevine, priming, resistance

Temmepatypa — KIH04YeBO# (hakTop, onpeaessioniuii 3h(HEeKTUBHOCTh POU3BOICTBA BUHO-
rpaja, OT COXPAaHHOCTH IOYEK M LIENbIX PACTEHHUH 10 KauecTBa 1 KOJIMYecTBa ypoxkas. B yciosu-
SIX M3MEHEHUsI KIIMMaTa OCHOBHBIE TEMIIEPAaTyPHbIE MOPOTH CMEIIAIOTCS, YTO HAMPSMYIO BIHSET
Ha MeTadO0JIM3M PACTEHHs U €ro BOCHPHMUMYMBOCTb K JPYTUM dKOJIOrHdeckuM ¢akropam. Heob-
XOJIMMOCTB MOKMCKA TTOJXO0I0B JUISl CHIJKEHHsI HETaTHBHOT'O JEHCTBHS HEONTHMAJIbHBIX TeMIlepa-
TYPHBIX YCIOBHIl Ha BUHOTPAJHUKH OOYCIOBICHO TEM, YTO TEMIEpaTypHble KoJeOaHUs yualua-
I0TCs1, @ XapakTep MOBPeKACHUH ycyryomsercs. Llenbio paboThl SIBISIIOCH OIpeielieHHe BO3CH-
CTBUSI CTPECCOBBIX (PUTOrOPMOHOB CAIULIMIIOBOI M KACMOHOBOH KHCJIOT B KOMOMHALIUK C OCMO-
TUYECKH aKTUBHON aMUHOKHCIIOTOH NPOJMHOM Ha CTAOWIIM3ALMIO COCTOSHHS PACTCHUI BHHO-
rpaja B HEONTHMAJbHBIX TEMIEPATypPHBIX YCIOBHSX, a TAKXKEe BbIABICHUE (HH3MOIOIHYECKOrO
Oa3uca mpaiiMMUHra 3alIUTHBIX peakiuid. [IpaliMMHT COCTOSI M3 JABYXKOMIIOHEHTHOW CHCTEMBI
TOPMOH-OCMOTHYECKH aKTHBHOE BEIIECTBO. B KauecTBe rOPMOHAIBLHOTO KOMIIOHEHTA ObUIM BbI-
OpaHbl CTPEecCcOBbIE (UTOrOPMOHBI KACMOHOBAsI KHCJIOTa M CAIMLUIOBAs KHUCIOTA, B KauyeCTBE
ocMmouiTa Oblla BBIOpaHa aMMHOKHMCIIOTA MPOJIHMH. DKCIEPUMEHT ObLI NPOBEAEH Ha OJHOJIETHUX
BEreTHPYIOIINX CakeHIax copToB KabepHe-cOBMHBOH (HU3KOTEMIIepaTypHbIid cTpece, —1,5 °C) n
Kypuanckuii (KOMOMHUPOBAHHBIH CTPECC 3aCyXH M BBICOKOI TEMIEpaTypbl, OTCYTCTBUE MOJIUBA,
+40 °C) kak HanOosee TyBCTBUTENbHBIX K JJAaHHBIM BUAAM TEMIIEPATYPHOTO CTpEcca CopTax.

IIpaiiMuHT pacTeHHi pU HU3KOTEMIIEpaTypHOM cTpecce SA+Pro okazaics Haubosee 3¢-
(bexTuBHBIM. B sKcrieprmMenTe HabII01a10Ch CHUKEHNE BbIXO/A HJIEKTPOJIUTOB, CHIXKEHHE YPOB-
HSl MQJIOHOBOTO JIHAJIbJICTH/IA, MOBBIIICHHE JKCIPECCHH I'€HOB AHTHOKCHIAHTHBIX ()EPMEHTOB,
IeHOB MeTaboJIM3Ma caxapoB, TPAHCKPUILMOHHBIX (hakTopoB CBF, reHoB curnamuura aberuso-
BOM KHCIIOTBI, T€HOB JKACMOHATHOTO CHUTHAJMHIra. B j1aHHOM BapuaHTe 00pabOTKM y BHHOTpajaa
TAKKe OTMEYAJIOCh MOBBIIICHHE COJEpKaHue XJIopoduiuia, couepkaHue BUHU(EPHHA, YPOBEHb
PacTBOPHMBIX CaxaposB.

IIpaiiMuHr pacTeHuil B yCJIOBUSIX COYETAHMs 3aCyXH U BBICOKOM TeMIepaTypbl OKa3al Io-
JIOKUTEIIBHOE BIUSIHUE Ha 9KCIIPECCHIO HEKOTOPBIX BAXKHBIX 3AIUTHBIX ICHOB, YBEIMYCHUIO HH-
JieKca CTabMIIbHOCTH XJIOpO(HIIA U COJIePIKAHHS PACTBOPHMBIX CaXapoB.

Hccneoosanue svinoanerno npu noodepoicke Kybanckozo nayuno2o ¢ponoa 6 pamkax npo-
exma MITH-25.1/17.
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MUTOXOHAPUAJIBHOE AbIXAHUE BETETATUBHbIX
U TEHEPATUBHBIX OPTAHOB O3UMOM U APOBOW MIITEHUIIBI
HA 5TAIIAX TPYBKOBAHUSA U IIBETEHUA

H. B. JIrooymkuna*, A. B. [lomopues, E. B. bepexnas, E. A. IloasikoBa,
H. C. 3a6anoBa, A. B. KopcykoBa, K. A. Kupnuenko

CHUDUBP CO PAH, HUpkytck, Poccust

*ostrov1873@yandex.ru

KuroueBble cj10Ba: anbTepHATHBHAS OKCH/1a3a, KOJIOC, MUTOXOHIPHH, (IaroBbli Juct, Triticum
aestivum L.

MITOCHONDRIAL RESPIRATION OF VEGETATIVE AND
GENERATIVE ORGANS OF WINTER AND SPRING WHEAT AT
BOOTING AND ANTHESIS STAGES

I. V. Lyubushkina*, A. V. Pomortsev, E. V. Berezhnaya, A. V. Polyakova,
N. S. Zabanova, A. V. Korsukova, K. A. Kirichenko

SIPPB SB RAS, Irkutsk, Russian Federation
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Msirkas muennna (Triticum aestivum L.) siBisieTcst 0JHOH M3 OCHOBHBIX 3€PHOBBIX KYJIBTYP
B Mupe. PenpoaykruBHas ¢asza pa3BUTHs IPEICTaBISET COO0I OANH M3 KPUTHYECKUX HIEPHOJIOB,
OIpe/IeSIIOIINX YPOXKAHHOCTh pacTeHuil. B To ke Bpemsi uccienoBanus (HyHKIHOHAIBHON aK-
THBHOCTU MHUTOXOHJPHI y pacTeHHI B PENpoAyKTHBHYIO (a3y BecbMa OrpaHuucHbl. B pabote
HCIIOJIB30BAIUCH PACTEHHMs MIICHHIBI 03uMOit (copT UpkyTckast) u stpoBoii hopmsr (copt Hoo-
cubupckast 29) B ¢asbl TpyOkoBanus (Z41-43) u userenus (Z60-65). Pactenust BeipamuBaiyi B
BEreTallMOHHBIX COCYJaX B KOHTPOIHPYEMbBIX YCIOBHSX CTAHLMU HCKYCCTBEHHOTO KiuMata ((hu-
torpon) CUDUBP CO PAH. Temmneparypa nojaepxuBanack B uateppaie 22—26 °C, ¢oronepu-
0J1 COCTaBIsUT 16 4, MOJMB OCYLIECTBISUIN €KEJAHEBHO. MUTOXOHIPHH H30JIHPOBAIN M3 TKaHEH
(aroBoro 1 moaQIaroBoro JUCTa, a TAKXKE COLBETHH. BbUIO YCTAaHOBIEGHO, YTO MUTOXOHAPUH U3
COLBETHH y M3yYECHHBIX COPTOB SIPOBOI M O3WMOM MHIIEHHIBI OTIMYAINCH OT MHUTOXOHAPUil H3
JIUCTBEB 00JIee BBICOKMMH CKOPOCTSIMM OKHCJICHHUS JIbIXaTeNbHBIX CyOCTpaToB (Manara, CyKIMHa-
ta 1 HAJIH) ¢ npeoGnaiaromnm BKIaIOM IUTOXPOMHOTO ITyTH JBIXaHUS ¥ BBICOKOH CTEHEHBIO
COIPSKEHHS IPOLIECCOB OKUCIICHUS U (POCHOPUITHPOBAHHSI.

Hccnedosanue evinoaneno sa cuem epamuma Poccuiickoeo nayunoco ¢gonda Ne 25-26-
00611, https://rscf.ru/project/25-26-00611/.

OcHoBHasE nyﬁnmcauml ABTOPOB I10 TeEMe AOKJIaga:

Efficiency of Androgenesis In Vitro in the Culture of Isolated Winter Wheat Anthers: 1. The Influ-
ence of the Duration of Low-Temperature Pretreatment of Donor Plants on Respiration, Carbohydrate
Content, and ROS Levels in Flowers from Different Parts of the Spike / I. V. Lyubushkina, M. S. Polyako-
va, A. V. Pomortsev, A. V. Korsukova, N. S. Zabanova, T. P. Pobezhimova, O. I. Grabel’nykh, V. K. Voinikov
/I'Rus. J. Plant Physiol. 2023. Vol. 70. Art. 213. DOI: 10.1134/S1021443724603768
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0 POJIY SHIOTEHHOT O N-PEHWNJI-2-HA®THJIAMUHA
B POCTOBBIX IIPOLIECCAX KOPHEI TPOPOCTKOB FTOPOXA
(PISUM SATIVUM L.)

JI. E. MakapoBa*, A. A. Umenko, I1. A. buzukon
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ON THE ROLE OF ENDOGENOUS N-PHENYL-2-NAFTYLAMINE
IN THE GROWTH PROCESSES OF PEA SEED ROOTS (PISUM
SATIVUM L.)

L. E. Makarova*, A. A. Ishchenko, P. A. Bizikov
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: Pisum sativum L, N-phenyl-2-naphthylamine, phthalate, growth, OIAA, POL

Panee B cocTaBe HAOTEHHBIX apOMAaTUYECKHX KOMIIOHEHTOB M B KOPHEBBIX JKCCyJaTax
pacTeHuii ropoxa u JpYrHX MPeACTaBUTEISIX O000BBIX KyJIBTYDp (cost, (hacoiib) yCTAHOBICHO MPH-
cyrcrBue N-penunn-2-nadrunamuna (N-OHA). [TokazaHa BEpOSITHOCTD €r0 Y4acTUsl B PEryJISLHN
KOHLEGHTpauu OakTepuil B puzocdepe pacTeHHid ropoxa M Obluia OOHapy’KeHa CIHOCOOHOCTH Y
BCEX BHJIOB HCCIICAOBAHHBIX OaKTepHil — pu3ochepHbIX 1 SHI0MUTOB pacTeHUil ropoxa, aerpa-
nuposath N-OHA no ¢ranatnomy nytu. Kak u N-OHA, ¢ranarsl BXOAAT B COCTaB DHAOTCHHBIX
COEJIMHEeHUI TOpoXa U MPUCYTCTBYIOT B €r0 dKCCyaarax. Y CTaHOBIIEHA CIIOCOOHOCTD KJIETOK pac-
TEHHH Topoxa caMmocTosiTensHO cuHTe3npoBath N-OHA u ¢ranatel. Ecth ocHOBaHMe monaraTh
CYIIECTBOBaHME B KJICTKaX pacTeHHHl ropoxa ()epMeHTOB, 00eCHEeUMBAIOIINX Jerpagaiiio N-
®HA 1o ¢ranatHOMY 1yTH, HOZOOHBIX ()ePMEHTAM, BBISBISICMBIM B OaKT€pPUAIbHBIX KIIETKAX.

Lenp mpexacraBisieMoil pabOThl — M3yueHHE W3MEHEHHMH B (H3HOJIOrO-OMOXUMHUYECKUX
nporeccax 30H KOpHsi ¢ Mepucremarnueckumu (M) u pacrsarusatonmucs kierkamu (HP) na
¢one yBennuenus copepkanus N-OHA, unaynupoBansoro sk3oreHusM 10+ M nadranuHom. B
30HaX 110 OKOHYAHUH HKCHO3ULMK Ha HAa(TaIMHE U MOCIEIYIOIEro 8 4 pocTa Ha BOJE ONpeels-
s xkoHueHTpauio N-OHA, ¢ranaroB, akTHBHOCTh PAaCTBOPUMOM M MOHHO CBSI3aHHOM C KJIETOY-
HeiMu cTeHkamu okcuzasel UYK (MYKO), yposens nepekucHoro okucnenus nunuaos (ITOJT).
10*M nadTanuH HeCyIIECTBEHHO BJIMI HA OOIIMIA POCT 3apOIBIIEBOTO KOPHS MPOPOCTKOB TO-
poxa, OJHAKO JIOKAJIbHO MHTHOMPOBAJI POCT ydacTKa B OOJACTH IEpexoaa KOPHEBBIX KIETOK K
POCTY pacTsKEHHEM.

Jlns mepexona KJIETOK K PACTSDKEHHIO HE0OXoammo BbicoKoe cozaepxkanne N-OHA, uro
MOJTBEPXKIAIOT PE3yJIBTATHI UL 30HBI M, Iie 1ociie nepeHoca KOpHel Ha BOJHYIO Cpe/ly HOSBH-
JIUCh YYaCTKH C KJIETKAaMH, TMEPexXOAsIUMHU K pacTsbkenuto. Ha ¢one nosbimieHus ypoBHsi N-
®HA cHmxanack aktuBHOCTh MYKO, 4T0 BakHO 17151 HOpMAJIEHOTO pocTa KiIeTok. [IpeBsimenne
omnpeeneHHoOro nmopora kounertpauu N-OHA B knerkax 30ub1 HP B mepuon aeiictust HadTa-
JIHA, BEpPOsITHAs! IPUYNHA WHIMOMPOBAHMS €€ pOCTa II0C/IE OMEIICHHS IPOPOCTKOB JUIsl IAlIbHEH-
mero pocta Ha Boxay. [lomaraem, momumo MYKO, B 9TOM mpoliecce 3aeiiCTBOBAHBI ApyTrHe MeXa-
HHM3MBI C ydacTHeM (DTaslaToB, PEeryJMpyIole pocT KIETOK. Pe3ynbTaThl MOKa3bIBAIOT HA OTCYT-
ctBue HeratuBHOTO BIIsTHISA N-DHA Ha ypoBens YK u [10J1 B kimeTkax pacTyIei 9acTH KOPHS.

Paboma evinonnena ¢ pamxax Ipoexma HUP FWSS-2025-0002.
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®TAJIATHI KAK YYACTHUKH 3AIIATHBIX CUCTEM PACTEHUI
B PACTUTEJIbHO-MUKPOBHBIX B3AUMOJENCTBUAX
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PHTHALATES AS PARTICIPANTS IN PLANT DEFENSE SYSTEMS IN
PLANT-MICROBIAL INTERACTIONS

L. A. Maksimova*, T. N. Shafikova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: phthalates, second metabolites, acyl-homoserine lactone, biofilm formation inhibi-
tors, phytopathogenes

B nocnennee Bpems yaensercst 00iblIoe BHUIMaHUE U3YUSHUIO (PU3HOIOTHYECKHX CBOMCTB
SHIIOTEHHBIX (PTATaTOB (CIOKHBIX F3PUPOB OPTO(TAICBOI KUCIOTHI), KOTOPBIE PACCMATPUBAIOTCS
KaKk BTOPHYHBIC METAa0OIMTHI pacTeHuil. Dranmarbl ASHCTBYIOT KaK pPENEICHTBI, OTIYruBas
KOpHE- M JIMCTOTPBI3YIIMX HACEKOMBIX, MOAABIISIIOT PAa3BUTHE JIMUYMHOK HACEKOMBIX, a TAKKE —
KaK aJIeJIoNaTHYeCKHe COSIMHEHUs! B BBIICICHUSIX JUCTHEB. YCTAHOBJICHA aHTHMHKPOOHAs U
aHTHOHMOIUICHOYHAsI aKTHBHOCTH (hTAJIATOB PAa3IMYHOTO CTPOCHUs. bakTepuanbHble KISTKH B CO-
CTaBe 6I/IOHJ'ICHOK IOKPBITBI MOILIHBIM 3K30IIOJIMMEPHBIM MAaTPUKCOM, KOTOprI\/’I 3alyIiacT ux oT
BO3JCHCTBHS KaK BHEIIHUX (PAaKTOPOB, TaK M OT 3ALIUTHBIX CHCTEM PACTeHHH — (UTOMMMYHHTE-
Ta, a TAKKe BTOPUYHBIX META0OJIMTOB C AaHTUMHKPOOHBIM JeiicTBueM. buomieHkooOpaszoBanue
peryJipyercs ayTOMHIYKTOPaMH, UM COSAMHEHHUSIMU «UyBCTBa KBOpyMa». Hamnbomnee n3ydeHsl
AyTOMH/IYKTOPbI I'PAMOTPULATEIBHBIX OAKTEPUH — COSMHEHMsI CEMENCTBA alMITOMOCEPHHIIAK-
ToHOB (AL'JI). I3BecTHO, 4TO MEXaHU3M [EUCTBHs (DTAlAaTOB OCHOBAH, B TOM YHCIIC, HA JIMTAH[-
peLenTopHoM B3aumoeicTBiuu. OTMeuaeTcst CTpykTypHoe cxoacto dranatos u AI'JL: nanuuue
KOHCTAQHTHOW KOJIBLICBOW MOJIEKYJIbI M YIJIEBOJOPOIHBIX PAIMKAIOB C BBHICOKOW BapHadenbHO-
cThi0. BeposiTHOCTh 00pa3oBaHMsi KOMILIEKca MoJeKylbl (ranata ¢ peuentopom AIJI mpone-
MOHCTPHPOBAHA C HOMOIIBIO TIOKHHT-MOJCINPOBaHus. DTanarel, CHHTE3UpYEMbIe SHIO(PUTHBIMU
OakTepusIMU, BXOASAT B COCTAaB KOPHEBBIX DKCCYJATOB PACTCHUH M CAEPKUBAIOT pU30CchepHbIe
naroreusl. [Ipeanonaraercs, 4rto ¢ranarsl AelcTBYIOT Kak MumeTuku AI'JI u nopaBisior Guo-
IJIEHKOOOpa3oBaHue OaKTepUaabHBIX (PUTOMATOTCHOB HAa YPOBHE KOHKYPEHTHOTO MHIMOMpOBa-
nust. M3BectHO, uTo AT'JI akTHBHO y4acTBYIOT B (JOPMHPOBAHHE HUMMYHHOTO oTBeTa. Ha ocHOBa-
HuK MouiekysipHoro cxozactsa AI'JI u dranatoB mpearnonaraercs, 4To (TajaThl TAKKE MOTYT
OKa3bIBaTh BIHSHHUE HA (OPMUPOBAHKME CUCTEMHOM YCTOMYNBOCTH PACTEHUI U MOJJICPIKUBATH €€
Ha YPOBHE PEaKLHOHHOH TOTOBHOCTH.

Hccnedosanue svinonneno npu noddepoicke «Poib 91oo- u puzocghepnoii mukpobuomul 6
pezyniayuu aoanmayuoHHo20 nomeHyuana pacmeHuti» Ne npoexma é 2oc. 3adanuu — 0277-2025-
0002.
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THE EFFECT OF SOME HERBICIDES, BORIC ACID, AND
SALICYLATE ON CYTOSOLIC FREE CALCIUM IN ARABIDOPSIS
THALIANA ROOT CELLS

S. S. Marchuk **, O. G. Yakovets *. V. S. Mackievic !, V. V. Demidchik **

1 BSU, Minsk, Belarus
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Keywords: herbicides, organic acids, Ca>* signals

MHorue crpecc-(hakTopsl HHAYIHUPYIOT BPEMEHHOE YBEIMYCHUE IIUTOINIA3MAaTHUCCKOM aK-
tuHoctH Ca*" — [Ca* Jur., HasbiBaeMoe Ca’’-curnanom mmu Ca’’-curuatypoit. Iokasano, 4o
Ca?'-curHalpl UrpaloT KIIOYEBYIO POJib B OTBETE BBICHIMX PACTEHHIl HA CTPECCOPBI, 3aMycKas
porpamMMsel ajantaiuu. B padore, ¢ MCHONB30BAaHHEM XEMUJIIOMHHOMETPHH M TPAaHCTEHHBIX
pacrenuii Arabidopsis thaliana (L.) Heynh., skcnipeccupyiomux Ca*'-peroprepusiit poTo6esox
9KBOPHH, OBIIO MCCIEIOBAHO BO3JCHCTBHE BEIIECTB, paHee HEM3YUCHHBIX B OTHOLICHHH MHIYK-
i Ca?’-curHatyp y BBICUIMX pacTeHHii, B YaCTHOCTH, Takux kak riudocar (107 1o 104 M),
npomerpus (10°° go 10* M) u nponokcukap6o3on Hatpus (107 1o 104 M), 6opras kucnora (10
410 10°M) u camumunar (10% 10 10> M). TIoNOKHTENbHBIM KOHTPOJNEM CITYKHJI OTBET
[Ca2+]um, Ha 200 MM NaCl, Ca®'-curnan nsmepsuicst 10 1200 c. bputo mokasano, 4To 00padoTka
NaCl Bri3piBaia Momiublit Ca?'-cHrHAN ¢ «MEXaHHYECKUM» HAYaTBbHBIM BCIIECKOM M GoJiee TIpo-
JIOJDKUTENBHOM cTaaneid, pasBuBaromeiicss B Teuenue 700 c. B To e Bpemsa oOpaboTka BceMH
MPOTECTUPOBAHHBIMU TePOULIUIAMH JIaXKe IIPU MX BBICOKUX YPOBHSX HE BbI3bIBAJId M3MEHEHHH B
[Ca* Jur.. DTO MpeamnoNaraeT, 4To Peakiys Ha JaHHbIC ITUPOKO PACTIPOCTPAHEHHBIE FepOHIIHIbI
HE 3aIeHCTBYeT OBICTPbIE CUTHAJIBHBIE MTPOLIECCHI, TI03BOJISISE UM «HE3aMETHO» aKKyMYJIUPOBATHCS
B pacTeHHMU 0e€3 3aIlyCKa peakInil paHHEro pacro3HaBaHMs. bopHas KHCIIOTa Takke HE WHIYIH-
poBana uzMenenuii [Ca® Juur., 4TO CBUIETENBCTBYET 00 OTCYTCTBHH cBsi3aHHbIX ¢ Ca’’ pemenTop-
HBIX KaCKaJIOB, YYaCTBYIOIIHX B pacro3HaBaHuu OopaTta. OOpaboTka calnIuiIaToM B KOHIIEHTpa-
mn 10 M uHIynupoBana CIoxKHbIH AByX¢asusii Ca’*-curHan ¢ nukamu mpuMepHo Ha 200 U
Ha 800 c. [laHHbII curHaI OBUT 3apErHCTPHPOBAH BIIEPBBIC M YKA3bIBAaCT HA MPSMOE B3aUMOJICH-
cTBHE MeXTy canuimiat- 1 Ca’’-3aBUCHMBIMH MyTSAMH KJIETOYHON CHTHAIM3AIMK. B 1eoM pa-
00Ta pPacKpbIBACT HOBBIC aCIEKThI KAIbI[HEBOI0 CUTHAJUIMHIA NPU B3aUMOJICHCTBUN PACcTCHUS U
«XMMHYECKOTO OKPYKEHUS».
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N3YYEHHUE YPOXKAMHOCTU KBUHOA B PA3JIMUHBIX YCJIOBUAX
HOEHTPAJIBHOT'O TAIZKUKUCTAHA

K. A. Mup3o3oaa*, X. H. Xamunzona, M. M. fIky6oBa, X. FOnomes
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THE STUDY OF QUINOA YIELDS IN VARIOUS CONDITIONS IN
CENTRAL TAJIKISTAN

K. A. Mirzozoda*, H. N. Khamidzoda, M. M. Yakubova, H. Yuldoshev
Tajik National University, Dushanbe, Tajikistan

Keywords: quinoa, yield, conditions, valley, environment

Ksunoa (Chenopodium quinoa Willd.) siBisieTcst mepCeKTHBHON CENbCKOXO3SCTBEHHON
KyJIBTYpOii Oiiarojapsi BHICOKOH MHIIEBOW IEHHOCTH, SKOJIOTHYECKOM MIIACTHYHOCTH U YCTOHYH-
BOCTH K HEOJIAaronpusATHBIM (akropaM cpeabl. B yenosusax Pecrybmuku Tamxukncran usydeHne
(U3HOIIOr0-0HOXUMUYECKIX OCOOCHHOCTEH e pOCTa M Pa3BUTHs HAXOMUTCS HA HAYaJbHOM HTa-
e, HECMOTpPSI Ha TO, YTO KYJIBTypa AEMOHCTPHUPYET XOpPOILINE aJalTAllHOHHBIC CIIOCOOHOCTH B
OT/ICJIBHBIX PETHOHAX.

HWccnenoBanus, nposeenHsie B 2018-2020 rr. B arpoKiIMMaTHYECKUX 30HAX JOJUHBI Po-
MHT, roposioB Jyman6e u TypcyH3aie, BKIIOYAIN W3y4YeHUE PA3IUYHBIX COPTOB M JIMHMI KBH-
Hoa: PucoBas nebena, Tutnkaka, Ames-13742 n Ames-13761. PesynbraTsl nokasanm, 4o mpo-
JIyKTHBHOCTb KYJIBTYPBI OIPEJEISIeTCs] KOMILIEKCOM (pU3HOIOTHUecKuX (HakTOpOB, BKIIOYAs HH-
TEHCHUBHOCTh (DOTOCHHTE3a, HAKOIUICHHE CyXOi Omomacchl U 3(Pp(EeKTHBHOCTH pacrpeaeieHus
ACCUMUJISITOB MEXK/ly BET€TaTHBHBIMHU U PEIPOIYKTHBHBIMU OpPraHaMH.

VYcraHoBiieHO, 4TO Hamboisiee BBICOKOYpOXkKaiiHble (opmbl — PucoBas nebena m Ames-
13742 — popMHPYIOT MOBBILMICHHBIC MOKA3aTEIH JHCTOBON MOBEPXHOCTH M YHUCTOW MPOYKTHB-
HOCTH (pOTOCHHTE3a, YTO OOecreynBaeT X 0oJiee BHICOKYIO 3€PHOBYIO NPOIYKTHBHOCTE. Mex 1y
MOKa3aTesIMi (POTOCHMHTETHYECKON aKTUBHOCTH H JIEMEHTAMH YPO)Kasi BBISBICHA TTOJIOKHUTEIb-
Has KOppeJsus.

CpaBHEHHE arpOKIMMATHYECKUX YCIOBUIl MOKa3allo, 4To JoiuHa POMHT siBisieTcst Hanbo-
Jiee OIaronpUsITHOM JUTsl BO3JEIBIBAHUS KBUHOA. 3/1€Ch YPOXKAIHOCTh COPTOB M JIMHUI TOCTHTaja
MaKCHMAaJIbHBIX 3HA4YCHHUIl, TOr/1a Kak B ycnoBusix Jyman6e u TypcyH3ane HaOI01aI0Ch CHUKeE-
HHE NPOIYKTUBHOCTH M3-3a BHICOKOW TEMIIEPaTypbl U HEJOCTATOYHOM BIQKHOCTH.

Takum 06pa3oM, 3(PEeKTHBHOCTb BbIpAIMBaHUs KBUHOA B Ta/UKUKHCTAHE HANPIMYIO 3a-
BUCHUT OT BBIOOpA I'€HOTHUIIA U 30HBI Bo3zenbiBanus. Jlomuna PoMut pekomenayercs kak Haubo-
Jiee TIEPCIICKTUBHAS TEPPUTOPHS ISl IPOMBIIIIIEHHOTO BHEPCHHUS JTaHHON KYJIBTYPBI.
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OIEHKA YCTOMYABOCTH JEKOPATUBHBIX XBOMHBIX KYJILTYP
K HEBJIATOITPUATHBIM ®AKTOPAM 3UMHEI'O IIEPUOJA
B YCJIOBHUAX YPBOJAHAIIA®TOB CEBACTOIIOJIA

A. I1. MuponoBa
®UIL CHIL PAH, Coun, Poccus
mironova.020@mail.ru

KiroueBbie cj10Ba: HHTPOLYLEHTHI, MOPO30YCTONUMBOCTD, HU3KOTEMIIEPATYPHBIN CTpecc, 03e-
JIeHeHue, ypOaHU3MPOBAHHAS CPeJla, XBOMHBIE KyJIbTYpbl, 3MMOCTOMKOCTD

ASSESSMENT OF THE RESISTANCE OF ORNAMENTAL CONIFEROUS
SPECIES TO ADVERSE WINTER FACTORS UNDER THE CONDITIONS
OF URBAN LANDSCAPES OF SEVASTOPOL

A. P. Mironova
FRC SSC RAS, Sochi, Russian Federation

Keywords: coniferous species, frost resistance, low-temperature stress, landscaping, urban envi-
ronment, introduced species, winter hardiness

B 1oxHbIX pernonax Poccum ycTOHYMBOCTH JEKOPATUBHBIX XBOMHBIX KYyJbTYyp K 3UMHHM
cTpeccaM BakHa JUISl CO3/IaHMs JIOJTOBEYHBIX M (DYHKIMOHAIBHBIX 3€JICHBIX HacaxieHui. Oco-
OEHHO 9TO aKTyanbHO Julsi CeBacTOIOIs, TA€ MITKHI KIMMAT COYETAaeTCsl ¢ KPAaTKOBPEMEHHBIMU
[TOXOJIOJJAHUSIMHU, CIIOCOOHBIMY OBPEXK/aTh HHTPOAYLIMPOBAHHbIC JIPEBECHBIC PACTCHHUSI.

Ilenpro mccnenoBanus SBISUIACH OICHKA MOPO30YCTOWYMBOCTH M 3UMOCTOHKOCTH HHTPO-
JlyLIMPOBAaHHBIX XBOMHBIX KYJIBTYP B YCJIOBHSX ropojckoit cpeast Ceactonoins. OneHka 3uMo-
CTOMKOCTH MPOBOAMIIACH HA OCHOBE BU3YAJIbHOTO METOJIA 10 MATHOAIUIBHON HmiKane. O0bekTamMmu
HCCIIEJOBAHNUS BBICTYTIANN HanOoJiee MIMPOKO MCIIONB3YEMbIC B 03€JICHEHUN BUJIBI XBOIHBIX pac-
TEHUH, NPEIBapPUTEILHO MPOIISIIINX OLEHKY 3MMOCTOHKOCTH. OLEHKAa MOPO30YCTOWYHUBOCTH
IPOBOIMIIACH C UCIIOJIB30BAHUEM METO/1a HCKYCCTBEHHOIO IIPOMOPAKUBAHMS HA OCHOBE J1abopa-
TOPHOTO MOJEIMPOBAHUSI HU3KOTEMIIEPATYPHOTO BO3ICHCTBUSI C IOCIEAYIOIMM BH3YaJbHBIM
AQHAJIM30M CTETICHHU MOBPEKICHUs TKaHEl U OIpeiesIeHueM YPOBHs 0OMep3aHus.

Y CTaHOBIICHO, YTO HCCIIEyeMbIe BU/IbI XapaKTEPU3YIOTCSI PA3IMYHON CTEIECHBIO YCTOHYH-
BOCTH K BO3/ICHCTBHIO OTPHULIATEIBbHBIX Temieparyp. Hanbosee BBICOKON MOPO30yCTOHUHMBOCTHIO
obnanana CocHa uranbsHckas (Pinus pinea L.), qeMOHCTpHpYOIas MUHUMAIbHBIC TTIOBPEKIC-
HHS XBOM M COXPaHEHHE JICKOPaTHBHBIX KAauyeCTB IOCIE CTPECCOBOro BozzeicTBus. Haubonee
9yBCTBUTEIFHBIMA K HU3KAM TEMIlepaTypaM oKasamuch keup rumanaiickmii (C. deodara (Roxb.
ex D. Don) G. Don), y KOTOPOr0 OTMEYaJIHUCh BBIPAKCHHBIC MPU3HAKU MMOBPEKICHUS XBOU U
CHIDKCHUE (PM3HOJIOTMYECKON YCTOWYNBOCTH.

PesynpTaThl nokasanu, 4To ypOOIKOIOTHYECKHE YCIOBHUS CYIIECTBEHHO BIIHUSIOT HA aiarl-
TAIMI0 MHTPOIYLIMPOBAHHBIX XBOWHBIX KyJIbTyp. MUKpOKIMMaTndeckas HecTaOMIBHOCTh M aH-
TPOIOTe€HHAs HArpy3Ka YCHJIMBAIOT BO3JCHCTBHE HU3KOTEMIIEPATYypPHOTO CTpecca, MOITOMY s
o3eneHenns: CeBacTomnoms HeoOXoauM AU hepeHIIMPOBAHHBIN MOAOOP XBOWHBIX KYIbTYp C y4e-
TOM HX aJalTHBHOTO MOTEHIIHAA.

Hccnedosanus 66InoaHeHO 6 pamKax OuccepmayoHHol pabomol.
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BAKTEPUS PGPB PAENIBACILLUS NICOTIANAE YJIYUYIIAET
HNPOAYKTHUBHOCTDb 1 KAYECTBO IVIOJOB PA3JIMYHBIX
I'EHOTHUIIOB OI'YPHA
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PGPB PAENIBACILLUS NICOTIANAE IMPROVES FRUIT PRODUCTION
AND QUALITY OF DIFFERENT CUCUMBER GENOTYPES

G. V. Mirskaya *, O. R. Udalova , V. N. Pishchik 2, L. M. Anikina 1,
D. V. Shibanov %, Yu. V. Khomyakov , V. I. Dubovitskaya !, G. G. Panova !

! Agrophysical Scientific Research Institute, St. Petersburg, Russian Federation
2 All- Russia Research Institute for Agricultural Microbiology, St. Petersburg, Russian Federation

Keywords: cucumber, fruit quality, PGPB, productivity

HWccnenoBanne ObUTO HampaBlIeHO HA HM3y4eHHE BIMsHHS poctcTumyimpyromux (PGPB
plant growth promotion bacteria) Paenibacillus nicotianae 6akrepuii, o6aasaromux a30TGuKCH-
pyrolell aKTHBHOCTBIO, HA POCT M KayecTBO IUIOZOB Oryplia B YCIOBUSX MHTCHCHBHOM CBETO-
KyIpTypbl. T'uopunst F1 orypua (Cucumis sativus L.): Epmak, Coxspuc 1 ABpopa ObLIH HHOKY-
nmaposanbl Paenibacillus nicotianae (1 x 10® KOE/ mu) 3 pasa Ha NpOTSDKEHHH BETETAMOHHOTO
neproja. Pesynbrarhl mokasand, 4yro MHOKysiius Paenibacillus nicotianae mpusena k 3nauu-
TEJIHHOMY YBEIIMYEHHUIO CHIPOI M CyXOi MacChl HA3EMHOM YacTH pAaCTEHUIl M KOpHEH, JrHaMeTpa
cTe6Ist, IIIOMAH JIUCTEEB U YPOXKAHHOCTH. YBEIHUCHHE YpOsKas IIPU OaKTepUAIbHOI HHOKYIIS-
MU IPOUCXOJMUIO B OCHOBHOM 3a CUET yBEIMYEHHS YMCIA M MAcChl IUIOZOB HA PAacTCHUE, NPH
9TOM Hauboliee OT3bIBUMBBIMU Ha MHOKY M0 PGPB Ob11u pacrenus rubpunos Consipuc u AB-
popa. B To ke Bpems Ha HM3MEHEHHE JUIMHBI M Macchl | moga wHoOKyssiust Paenibacillus
nicotianae He okasaja 3HAYUMOrO BIMSHHS JUIS BCEX HCCIELYCMBIX I'€HOTHIOB. VHOKYIISLHS
IpHBeNIa K YIy4IISHHIO KauecTBa IUIOLOB Oryplia, YTO MOATBEPKAAeTCs yBEIHICHHEM COMepIKa-
HUSI aCKOPOMHOBOM KHCJIOTBHI, % CyXOro BEIIECTBA U YMCHBLICHHEM COJACPIKAHUS HUTPATOB I10
CPaBHEHHUIO ¢ KOHTposieM. Kpome Toro, HHOKyJIAIMY BIXSIA HA U3MECHEHHE COACPKAHUS XHMHU-
yeckux BemectB B mionax (N, P, K, Mg u Fe). YcraHoBieHO, YTO peakiys Ha U3MEHEHHE CO-
JiepKaHUs MUHEPaIbHBIX BEIIECTB B ILIOZAX BApbHPOBAa B 3aBHCHMOCTH OT T€HOTHUIIA OTYpIIA.
PesynbTaThl MOKa3bIBAIOT, 4TO MHOKYJIsLHs Paenibacillus nicotianae mMoxer ObITh yCIIEHIHO HC-
HOJIb30BaHA IS MOBBILICHUS YPO)KaHOCTH U KayecTBa IUIOZOB OTYpIA B YCIOBUSAX HHTCHCHB-
HOM CBETOKYJIBTYpbI. OJIHAKO 3TOT 3 PEKT, MO-BUAUMOMY, OUCHb Criel(UUeH, 1axe Ha yPOBHE
T€HOTHIIOB, U HEOOXOIUMBI Ooliee ITyOOKHE MCCIENOBAHUS IS OLCHKH HCIIONIb30BaHMS OaKTe-
PHAJIBHBIX IITAMMOB B KOHKPETHBIX 00JIACTSAX NPUMEHEHHS.

Uccneoosanue evinonneno no 2oc. sadanuio HUP FGEG-2025-0007.
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CTPYKTYPHBIE U3MEHEHUS MEMBPAH MUTOXOHIPUI1
SMUKOTHUJIEN TPOPOCTKOB 'OPOXA B OTBET HA BOJIHBI
JEGUIUAT

0. B. Hesposa '*, H. IO. I'epacumos , H. B. Kurauesa *, U. I1. I'enepo3osa 2,
A. H. T'oaomamnos *
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STRUCTURAL CHANGES IN MITOCHONDRIAL MEMBRANES OF
EPICOTYLS OF PEA SEEDLINGS IN RESPONSE TO WATER
DEFICIENCY

0. V. Nevrova **, N. Yu. Gerasimov %, I. V. Zhigacheva {, I. P. Generozova 2,
A. N. Goloshchapov !

LIBCP RAS, Moscow, Russian Federation
2IPP RAS, Moscow Russia

Keywords: membrane structure, microviscosity, water deficiency, mitochondria

OxauM U3 (HakTopoB JUIs PACTEHHUI, BEAYIINX K BBIPAKCHHBIM H3MEHEHHSM CTPYKTYpPbI H
CBOICTB JIMMUIHOTO OMCII0S MeMOpaH, sIBIISIeTCs BOAHBIN JeduunT. B oTBeT Ha HEOCTATOK BOJIBI
MIPOUCXOJIUT yBEeIMYEeHHE 00pa3oBaHUs aKTHBHBIX (OPM KHCIOPOJA, WHULUHPYIOMIUX HEPOK-
CHJIHO€ OKHCJICHHE JIMIHIOB, YTO IMPHUBOAUT K Pa3pyLICHHIO JIMIIUIHOIO OUCIOS MeMOpaH, ero
Pa3ynopsa0uMBaHuUIO, TTIOTEpEe U30UPATETBHON NPOHUIIAEMOCTH M CHIUIKEHHIO )KU3HECTIOCOOHOCTH
kiIeTok. Kpome TOro, moBBIIIAETCSl KOJIMYECTBO HACBHIICHHBIX JKUPHBIX KHUCIOT B MeMOpaHax.
B pesysbrare yero ¢a3oBoe COCTOSHUE JIMITHIOB U3MEHSAETCS: MEMOPAHbI CTAHOBSITCS MEHEe Te-
Ky4YHMH, YTO OIPaHMYUBACT X HOpMajJbHOE (yHKIHOHUpOBaHHE. Llenbio paboThl ObLIO H3yUe-
HHE M3MEHEHUH CTPYKTYpbl MeMOpaH MHUTOXOHIPHH, BBIACICHHBIX M3 SIMKOTHIIEH NMPOPOCTKOB
ropoxa B yCIOBHsIX AeuiuTa Bogbl. PaboTy MpoBOIMIN HA MUTOXOHAPHUSIX MSTHAHEBHBIX 3THO-
JIMPOBAHHBIX TIPOPOCTKOB Topoxa Pisum sativum L., copr Hemunuosckwuii 100. Perucrpanuio mo-
TpeOJICHNST KUCIOPOJa MUTOXOHAPHSMHE ITPOBOAMIN TIOJISIPOTrPAUIECKAM METOJIOM, HCIIONIB3YS
nossiporpad LP-7 u kucnopoansiii anextpos tuna Kimapka. MUKpPOBS3KOCTh JIMIHIHOTO OUCIIOSN
MeMOpaH OIpeessiIi METOAOM 3JIEKTPOHHOIO MapaMarHUTHOTO PE30HAHCA CITMHOBBIX 30HJIOB!
2,2,6,6-TeTpaMeTHI-4-KapHUIOWIOKCHIIHIepUuInH-1-okcun  (3oua [) u  5,6-6en30-2,2,6,6-
terpamerui-1,2,3,4-rerparunpokapoonun-3-oxcun (3ouall). deduunt Boasl ymensian yddex-
TUBHOCTB OKHMCIIUTENBHOTO (hochopunupoBanus Ha 30 %. YMeHbieHHas 3G (OeKTHBHOCTb OKHC-
smrenbHoro GocdopunupoBanus npu AeGUUNTE BOJbI YKa3blBaeT HA YACTUUHOE pPa300ILeHUE
JIBIXaTeNIbHOM 1IeMH, B Pe3yIbTaTe KOTOPOTO YacTh SHEPTHU BBIICISIIACH B BU/E TEIUIA, YTO MOT-
JIO IPUBECTH K YBEIMYEHMIO JIOKAILHOW Temreparypbl. Takxke, 0Ka3aHO, 4TO A€(HUIMT BOABI
MPUBOJHI K YBEIMYCHUIO MUKPOBSI3KOCTH MEMOpaH MUTOXOH/PHH IO CPABHEHHIO C KOHTPOJIEM,
YTO, BO3MOXKHO, CBA3aHO C OKHUCIMTEIBHBIM CTPECCOM, BCJIEJICTBHE YEro MPOMCXOIMIIO, BEPOST-
HO, YMEHBIICHHE KOJIMYECTBA HEHACBIILICHHbIX KUPHBIX KUCJIOT B JINIUIAX MEMOpaH.

Hcenedosanue svinonneno 6 pamkax 2oc. 3adanus Munucmepemea HayKu u 8bicuie2o oopa-
s06anust Poccuiickoii @edepayuu (mema Ne 1201253310).
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THE EFFECT OF INTERSPECIFIC COMPETITION FOR SUBSTRATE
IN THE STEM MYCOCOMPLEX ON MAINTAINING THE STABILITY
OF PINE FOREST CROPS
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Hamumu  mpeplaymmMi  HCCICIOBaHMSIME — OBUTO  ycTaHOBIeHO, drto Cenangium
ferruginosum, Gremmeniella abietina, Sphaeropsis sapinea siBisroTcst Hanbonee OMACHBIMU Ia-
TOTEHaMH JUIs JIECHBIX KyJBTYp COCHBL. BMmecTe ¢ 3TMM BOMPOCH! MPEOONCHN UMH SH3UMHOTO
aHTaroHu3Ma ¢ 6a3uAMOMHULIETAMH OCTAIOTCS IIOYTH HE U3y4YECHHBIMH.

Uccnenosanns mnpoogmwan B mepuon 2023-2026 rr. Ha 48 mpoOHBIX IUIOMAIAX H
480 MozeNIbHBIX AEPEeBbsX B JIECHBIX KyJIbTypax B MockoBckoi, Biaagnmupcekoit u Pazanckoii 00-
nacteil. B xome mccnenoBanus ObUIM TIOMY4YEHBI JaHHBIE 00 OCOOCHHOCTSIX B3aHMMOJCHCTBUS
Mexy ackomuiierom Cenangium ferruginosum u 6asuanomuiieramu Stereum sanguinolentum u
Hypochnicium bombycinum. AckomuIier 3acessii BEpXHHUE YacTH BETBEH, 6a3uanOMHUIIETHI — 6O-
koBble W HkHHe. Ha crosmux mepesbsax C. ferruginosum Gosbliue ObUT MPUYPOYCH K HOTO-
BOCTOYHOHN W IO’KHOH CTOPOHE, B OTIIMYHE OT 0a3HIMOMHUIIETOB, KOTOPBIE POCIH Ha CEBEPHOH U
3arajiHoOi CTOpOHE, 10J MYTOBKaMH. AHaiu3 cBOHCTB cyOctpara (pH/BnakHOCTB) Mo Tenamu
rpuboB mokazai, uro C. ferruginosum akrusroO pasBuBaiicst Ha aApeBecude ¢ pH 5,2 U BIaxHO-
creio 20,7 %, nmo cpaBHenuto ¢ S. sanguinolentum — 4,4/49,6 %, H. bombycinum — 4,6/40,7 %
coorserctBeHH0. Otmernm, ato C. ferruginosum passusaiicst B Kope u MOTPeOIsUT BELIeCTBa U3
kam6Ousi. HaGmonanace koukypenuust C. ferruginosum sa cyGerpar ¢ ApyrdMH areHTaMu MHKO-
KOMILIEKca, KOTOpasi «pasperanack» pocroM rudos S. sanguinolentum mo xope. B curyaumsx
«cronkuoBenusi» C. ferruginosum ¢ H. bombycinum, 3agukcupoBana W30sLUs KOJOHHUM, YTO
npuBOIMIIO K pocty H. bombycinum na BepxHuX derryifkax KOpBI M OCTaBJICHUIO HUKHUX H IIO-
BEPXHOCTHBIX CJIOEB 3a00JI0HH (HE Jajee BTOPOro FOANYHOTO KOJIBIIA).

B pesynbrare ycTaHOBIEHO, YTO ACKOMMIETHI CIOCOOHBI MOJIHOLIEHHO KOHKYPHPOBATh ¢ 6a-
3UIMOMUIIETaMH 3a CyOcTpar (peBecHHa MOJIOJHSIKOB COCHBI) U MOCENSIOTCS B MOMEHT Havaja
ocialbieHust 1epeBbeB, YCTymas cyOCcTpaT Ipu OTMUPAHUU KaMOusl.

Hccneoosanue vinonnero no meme HUP 2ocydapcmeennozo 3adanus BHUUJIM na 2025—
2028 co0a «Ne 1-325 BonesHu xgou».

90



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

POJIb HEMTPAJIBHBIX JIUITAJIOB LARIX CAJANDERI MAYR
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B. B. Hoxcopos **, T. JI. Tatapunosa %, JI. B. lynapesa 2
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KaroueBble ciioBa: ajanranys, JUIUAbL, JUCTBEHHULA, KDUOJIUTO30HA

THE ROLE OF NEUTRAL LIPIDS OF LARIX CAJANDERI MAYR
IN ADAPTATION TO THE COLD CLIMATE OF THE
CRYOLITHOZONE

V. V. Nokhsorov **, T. D. Tatarinova !, L. V. Dudareva ?

LIBPC SB RAS, Yakutsk, Russian Federation
2SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: adaptation, cryolithozone, lipids, larch

Mexanu3mbl HOPMHUPOBAHUS IKCTPEMAILHON XOJIOZ0YCTOHYUBOCTH APEBECHBIX PACTEHUH C
ydacTueM JIMITUIOB, B TOM 4mciie HeWTpambHbIX jmnuaoB (HJI) u ux xupaeix kucnor (OKK) B
rpolreccax aganTaliy K HU3KAM OTpHUIIaTeIbHBIM TeMmeparypaM (10 —60 °C), xapakTepHbIX Ui
KPHOJIUTO30HBI, BCE elle Majio u3ydeHsl. /s BorBnenus poiau HJI B Takoii aganranum uccieno-
BaJIM 3aKOHOMEPHOCTH CE30HHbIE M3MEHEHHsI UX COCTaBa M COZICP)KaHUs B 0OErax JIMCTBEHHHIIBI
Kasizpepa (Larix cajanderi Mayr), npouspacraromieil B IpupoaHbix ycnoBusix Skytuun. Cpenu
HEHTpaNbHBIX JIMIHIOB OCHOBHOE BHHUMaHHE ObUIO yjeneHo 1,2,3-Tpuaiui-SN-riniepuHamM
(TAT') xaK ZOMUHHPYIOIIUM 3arlaCHBIM JIMIHIAM, a TaKKe 3()UpaM CTCPHHOB M BOCKaM. AHAIIN3
HJI n ux XK npoBoaunu ¢ ncnons3oBanueMm metonoB BOTCX u ['X-MC. YcranosneHo, 4To B
ropuuHoM 1mkiie L. cajanderi makcumanbHoe Hakoruienne obumx iumuaos (OJI) no 83,2 mr/r
cyxoii maccol u 1,2,3-rpuanmn-sn-rimuuepunoB (TATY) no 26,1 % oT cyMMbl JIMITHIOB B oderax
JIMCTBCHHUIIBI IPOUCXOJIUT B OCEHHE-3UMHHI IIEPUOJI, TOTA KaK COJep)KaHNEe BOCKOB BO3pacTaeT
10 6,9 % ot cymmbl nunuAoB B jetHuil mepuon. B cocraBe TAI B moberax JTOMHHHUPOBAIH
nansmMuTHHOBAs (16:0), onennoBas (18:1n-9), nmunonesas (18:2n—6) u a-nuHonenosas (18:3n-3)
KHCIOTHL. B ocenHe-3uMumit mepuoxa nois HeHacwimeHHbIX JKK B cocraBe TAI Bo3pacTana 1o
69 % ot cymmsl JKK. Ce3oHHas nmepecTpoiika cocTaBa M COJIEpKaHMs JIMMUI0B MeTaboam3ma L.
cajanderi, Bkiouaromas HakoruieHue 3anacHpix aunuaoB (TAD) u Bo3pacTaHue CTENEHH HeHa-
CBINICHHOCTH )KK, BEPOSTHO, SABJIACTCSA BAXKHBIM 3BCHOM B 6I/IOXI/IMI/I‘{eCKVlX MOJIEKYJISIDHBIX ME-
XaHM3Max, 00eCHeYnBAIOINX HEOOBIYaHO BBICOKYIO MOPO30YCTOMYHBOCTh JIMCTBEHHHUIIBI TIPU
ajanTanii K yCJIOBHUAM XOJIOAHOI'O KiiMMaTa u MHOTOJIETHEH MEP3JIOTHI HKyTPII/I. OCO6CHHOCTI/I
aJIaNTUBHBIX MU3MEHEHHUil, oOHapykeHHbIe B cocTaBe HJI M X KHUPHBIX KHCIOT, MOTYT CBHUJIE-
TEJILCTBOBATH 00 Y4acTHH JAAHHBIX COSIAMHEHUH B ()OPMHUPOBAHUM HU3KOTEMIIEPATYPHOH yCTOM-
YMBOCTH XBOMHBIX PACTEHHH, IPOU3PACTAIOMINX B YCIOBUSIX KPHOJIUTO3OHBI.

Paboma nposoounace 6 pamxax 2ocsadanus Munobpuayku Poccuu no npoexmy «@usuo-
JI020-0UOXUMUYECKUE OCHOBbL YCIMOUMUBOCIU U AOANMAYUU PACMEHUL PEnpe3eHMAMUBHbIX IKO-
cucmem Kpuoaumo3onvl 6 usmensiowemcs knumame (pee. Ne 126021217284-2)».
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BJIMAHUE OCMOTHYECKOI'O CTPECCA HA ®YHKIIMOHAJIBHOE
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KOCTb MEMOpaHbl, MUTOXOH/IPHSI, CTAOWILHOCTE MEMOpaH

THE EFFECT OF OSMOTIC STRESS ON THE FUNCTIONAL STATE
AND MICROVISCOSITY OF MITOCHONDRIAL MEMBRANES IN
POTATO TUBERS

V. N. Nurminsky*, S. I. Shamanova, O. 1. Grabelnych
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: generalized polarization, hyperosmotic stress, membrane microviscosity, mitochon-
dria, membrane stability

B mnacrosmielt pabore OBbUIO MCCIIEIOBAHO BIHMSHHME THUIEPOCMOTHYECKOrO CTpecca Ha
(YHKLIHOHAIBHOE COCTOSIHHE M MHKPOBS3KOCTh MUTOXOHPHAIBHBIX MEMOpaH KJIETOK KIyOHei
kaproderns. ['mnepocMoTryeckuii cTpece KopHemnoaos kaproderns (Solanum tuberosum L.) co-
3[aBaJIi BbIICPKUBAHUEM KJIyOHEH B CyIMIBHOM mKady B TedeHue 9 cyT mnpu temmeparype 36—
38 °C. YpoBeHb CTPECCOBOrO BO3JACHUCTBUS HA KOPHEIUIOABI OICHUBAIH MO CTAOWIBHOCTH KIle-
TOYHBIX MEMOpaH C UCMOJIBb30BAHUEM KOHYKTOMETPUYECKOro MeTo/1a. UT0Ob! OLEHHTH (DYHKIIH-
OHAJIbHYI0 aKTHBHOCTbH M30JIMPOBAHHBIX MUTOXOHPHH ONPEAEISUIN HHTAKTHOCTh BHELIHEH MeM-
OpaHbl, OKHUCIUTENBHYIO U (OCHOPUIHPYIONIYI0O aKTHBHOCTH MHTOXOHJIPHHA. MHKPOBA3KOCTH
MeMOpaH MHTOXOHJIPHH, BBIJCICHHBIX U3 KOHTPOJIBHBIX U CTPECCUPOBAHHBIX KOPHEIUIONOB, H3-
MepsUTH Ha OCHOBE pacyera reHepannizoBaHHoi nonsipusauuu (GP) duyopecienTHOro 30H1a ja-
YpAaH ¢ IOMOIIBI0 KOH(OKanpHOW MUKpockonuu. B pacnpenenenun 3nauenniit GP mMutoxoH-
IIpHil CTPECCHPOBAHHBIX KOPHEIUIONOB OblTa OOHApy)KeHa KOMIIOHCHTa, Xapakrepusytomas 60-
Jiee TUIOTHOYIIAKOBAHHbBIC YYaCTKM MeMOpaHbI 110 CPABHEHHIO C OCTAJIbHOI 4aCThbI0 MEeMOpaHbI.
OOHapy’>KEHO, YTO MHKPOBS3KOCTb MHTOXOHJPHAIBHBIX MEMOpaH IIpU TI'MIOEPOCMOTHYECKOM
CTpecce U3MEHSIETCs, MOSBISIOTCS [NIOTHOYAKOBAHHBIC IOMEHBI, KOTOPBIE MOTYT SIBISITBCS pad-
TOBBIMHM CTPYKTYpaMH MeMOpaHbl. BbISBICHHBIC W3MEHEHMS OTKPBIBAIOT MEPCIEKTUBBI s
JIANbHENIINX UCCIIC0BAHUH 110 U3YUCHHUIO y4acThsi paTOBBIX CTPYKTYP MUTOXOHIPHH B YCTOM-
YMBOCTHU PACTEHHUH K CTPECCOBBIM (hakTOpam.

Hccenedosanue evinonneno npu noodepoicke Munucmepcmea Hayku u 6blcuie2o 06pazosa-
Husi Poccutickott @edepayuu 6 pavkax 6azoeozo npoexkma Ne 0277-2025-0001.

OcHoBHast Hyﬁﬂl/[l(allllﬂ ABTOPOB 110 TEMAaTHKE JAOKJIaAa:

Dynamic imaging of lipid order and heterogeneous microviscosity in mitochondrial membranes of
potato tubers under abiotic stress/ V. N. Nurminsky, S. I. Shamanova, O. I. Grabelnych, N. V. Ozolina,
Y.Wang, A.I. Perfileva // Membranes (Basel). 2025. Vol.15, N 10. Art.302. DOI:
10.3390/membranes15100302
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ACCOIIAAIIAA SSR MAPKEPOB HA XPOMOCOME 2D MATKOM
MIITEHUIBI C TPU3HAKAMM YCTOMYUBOCTH K 3ACYXE

C. B. Ocunona ?*, A. B. Ilepmskos %, M. JI. Ilepmskosa %, A. B. lTomopues *,
T. A. ImennynukoBa °
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3 @UILL UIul' CO PAH, Hosocubupck, Poccus
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ASSOCIATION OF SSR MARKERS ON CHROMOSOME 2D OF BREAD
WHEAT WITH DROUGHT TOLERANCE

S. V. Osipova %*, A, V. Permyakov !, M. D. Permyakova %, A. V. Pomortsev .,
T. A. Pshenichnikova °

LSIPPB SB RAS, Irkutsk, Russian Federation
21SU, Irkutsk, Russian Federation
3ICG SB RAS, Novosibirsk, Russian Federation
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T'enetudeckoe pasHooOpasue aumiongHoro 3naka Ae. tauschii Coss ncnons3yercst ajs 1mo-
BBIIICHUSA YCTOHYMBOCTH K HEONAronpHATHBIM KIMMATHYECKUM YCIOBHSM MATKOH IIICHHIIBI
Triticum aestivum L. O0bekTaMn HCCIEIOBAHMS CITYXKWIM HuieHuna copra Yaitnus Crpuur u
IECTh JIMHMI, CO3MAaHHBIX HA €€ OCHOBE M Hecylux MHTporpeccun ot Ae. tauschii B koporkoe
(2DS) u amunnoe (2DL) miedo xpomocomsl 2D. PacreHust BbIpaluBaid B KOHTPOIHPYEMBIX
YCIOBUAX IIPH JIByX KOHTPACTHBIX pEKMMax BopocHabxueHus. Ha cragum «Hauano KojaomeHus»
ornpeessiii OMOXMMHYECKHE PU3HAKK B TKaHsAX (arosoro aucra. BimsHue neduimra Boabl Ha
KaKIbIi U3 M3y4YEHHBIX IIPU3HAKOB OLCHHUBAIU IIO BEIHYMHE «pa3Mep dddexra 3acyxm». [
HOMCKAa KOOPJIMHAT T€HOB-KAHAUJIATOB Ul OOBSCHEHMS! BIMSHMS MHTPOIPECCHH Ha yCTOIUM-
BOCTb HCIIOJIb30BaIU HHpopMaIoHHbIe pecypesl GrainGenes u Ensemble Plants.

PesynbraThl OKa3any, 4TO HHTpOrpeccust B paiton mapkepa Xgwm296 na 2DS 0Osbita acco-
LUUPOBAHA C YCHJIEHUEM PELUKIMHIa aCKOPOMHOBOM KHMCIIOTBI M YCTOHYHBOCTBIO (POTOCHHTE3A.
Wutporpeccus B paiion mapkepa Xgwm539 Ha 2DL 6biia accorumpoBaHa co CHIKCHUEM aKTHB-
HOCTH TIIyTaTHOH PEAyKTa3bl, COIEpKaHHs MPOIHHA, PPEKTUBHOCTH (POTOCHHTE3a U MOBBIILIE-
HHMEM aKTHBHOCTHU JIMIIOKCHIeHa3bl. [10-BUANMOMY, 3TOT JIOKYC KPUTHUECKU BAKEH /Ul YCTOMUH-
Bocty nureHuns! Yaiinus Crpunr k nepunuty Boast. MaTporpeccuu ot Ae. tauschii B paiion Jo-
Kanu3anun Mapkepa Xgwm1419, a tarxke mexay Mapkepamu Xgwml157 u Xgwm1419 ua xpomo-
come 2DL OblM HEeHTpaIbHBIMU [UISl yCTOHYUBOCTH.

Paboma evinornena 6 pamxax eocyoapemeennozo 3adanus 0277-2025-0006, pee.
Ne HUOKTP — 125021902487-9 u npoexma ULul” CO PAH Ne FWNR-2026-0029.

93



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

BJIMSTHUE UHTPOI'PECCHM OT AEGILOPS SPELTOIDES
B TEHOME ITINEHUIBI HA YCTOMYHUBOCTD K 3ACYXE
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EFFECT OF INTROGRESSION FROM AEGILOPS SPELTOIDES
INTO THE WHEAT GENOME ON DROUGHT TOLERANCE

M. D. Permyakova *, A. V. Permyakov %, E. G. Rudikovskaya %,
S. V. Osipova 2, A. V. Pomortsev , T. A. Pshenichnikova 3

LSIPPB SB RAS, Irkutsk, Russian Federation
2]SU, Irkutsk, Russian Federation
31CG SB RAS, Novosibirsk, Russian Federation

Keywords: Aegilops speltoides, drought tolerance, introgression, wheat

Hurtporpeccus OT AMKHUX 3J1aKOB B TEHOME MIISHHIIBI ITHPOKO MCIIONb3YETCsl IS MOBBIIIe-
HHS YCTOMYMBOCTU K OOJIE3HSM, OJHAKO MH(pOpManuu 00 ee BIMSHUM Ha JIpyrue IpU3HAKU B
Pa3HBIX KIMMAaTHYECKHUX YCIOBHSAX HEOCTATOYHO. MBI H3yUMIIM yCTOHYMBOCTD K 3aCyXe Y JBYX
JIMHUI NIIeHUIb! ¢ uHTporpeccueit ot Aegilops speltoides. T'a3o00men U (uryopeceHIHIO XII0-
podunna ompenensii B KIMMAaTHYSCKOM Kamepe C IMOMOIIBI mopTaTtuBHO#M cuctembl GFS-
3000. AKTUBHOCTb QaHTHOKCUIAHTHBIX ()EPMEHTOB M JIMIOKCUI€HA3bI, COlepKaHue (POTOCHHTE-
TUYECKHUX MUIMEHTOB, CBOOOJHOTO MPOJIMHA M PACTBOPUMBIX CaxXapoB M3MEPSUIH CIEKTPOdoTO-
METPHYECKH.

Beuto mokazaHo, 4to Tpanciaokammu ot Ae. speltoides B xpomocomax 1B, 5B u 6B uyB-
CTBUTEJTLHOTO K 3acyxe copTa Ponuna (uuust 73/00%) MON0KUTENBHO BIMAIN HA YCTOHIMBOCTD K
3acyxe. Y nunum 73/00' B yCIOBHSX 3aCyXH CHIDKAnach 6a3oBast (ryOpecreHIus XIopoduia,
YBEJIMUMBAJIOCH OTHOIICHHE COAEPKAHUS XJIOpoduiuia K KapOTHHY U MAaKCUMAaJbHbIH (OTOXH-
mudeckuil kBauToBblit Beixox @CII (Fv/Fm).

Wurporpeccust ot Ae. speltoides B xpomocomy 5BL ycroiunBoro k 3acyxe copra Caparos-
ckas 29 (nmuuus C29(73/00' 5B)) mpu BogHOM JeHIUTE CHOCOGCTBOBANA MOBBIMICHHIO S deK-
TUBHOCTH HCIOJIb30BAHUS BOJBI, HETTO (DOTOCHHTE3a, COJEepKaHus (POTOCHHTETHYECKHX IHUT-
MEHTOB U aKTHBHOCTH cynepokcuaaucmytassl. 1o mapamerpy Fv/Fm nunus ycrynana cBoemy
PELMITHENTY, HO, B 1IeJIOM, HHTporpeccust ot Ae. speltoides B xpomocomy 5B copra CapaTtoBckast
29 He oKazalia CYIIECTBEHHOIO HETaTHBHOI'O BIMSHUS HA (DOTOCUHTETHYECKHE TIPOLIECCHI B yCII0-
BUSIX 3aCyXH.

OrcyTcTBHE OONBIINX U3MEHEHUH B COJEPKAHUU OCMOJIMTOB M YPOBHE aKTHMBHOCTH 0OJIb-
HIMHCTBA (PEPMEHTOB NPH JICHCTBUM 3aCyXH Y OOCHMX JIMHUH CBHUACTENBCTBYET O COXpPaHEHHH
OKHCITMTEIbHO-BOCCTAHOBUTEIILHOTO OajlaHca B KJIETKaX PaCTEHUH.

Hccneoosanue svinoaneno npu noodepoicke 6azosoco npoekma CHUOUBEP CO PAH
MNe 0277-2025-0006.
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B TraHsx kapToderns, MOJBEPTHYTOro 3apakeHHIO ¢uromatoreHoM Pectobacterium ca-
rotovorum (Pcc), uccnenoBano u3MeHenue yposHs skcrpeccun PR rexos, (Pathogenesis-Related
Proteins) nox BiusiHrem psina HaHokommnosuToB (HK) Ha ocHoBe apabuHOranaktaHa ¢ HaHOYa-
crunamu (HY) Se, Cu, Mn, xenataoxoopauanposanabiMu HU Cu u Cu(OH)2. [ns skcnepuMen-
Ta pacteHust kKaprodesst in Vitro copra JlykestHoBckuit 3apaxamu Pcc. Criycrst 2 cyT, B cpeiy po-
cta BHOCHIH BoxHET pactBop HK, depes 1 4 u3 muctseB cpennero spyca Boyesimu PHK. C uc-
nosnb3oBannem OT-IILIP Gbutn mpotectupoBansl 1enessie PR renst (POX, PR3, PR-5-18, PR1,
PR2, PR6, PR9, PR10) u 1 ren B kauectBe pedepercuoro (EF1a).

IIpu cpaBHEeHMU ypOBHEH TPaHCKPUIITOB F'€HOB aHTMMHKPOOHOTO OTBETa B JMCTBSIX, 3apa-
JKEHHBIX PCC 1 He3apaKeHHBIX PACTCHHIT KapToders, 00HaPYKEHO, YTO U3 § BHIOPAHHBIX UL HC-
CJIeZIOBaHUsI TEHOB 7 MHIYLUPYIOTCS B OTBET Ha 3apaxkeHue PCC B 2 pasa u 6omnee. [Ipu cpaBHe-
HHH yPOBHS TPAHCKPHUIITOB UCCIICIyEMbIX T'CHOB IIPH BCEX BapHaHTaX 00pabOTKU He3apa)KCHHBIX
pactenuii ¢ 3apaxxeHHbIME 0e3 00pabotku HK BbIsIBICHO, YTO ypOBEHH TPAHCKPHUIITOB B 3apa-
JKCHHBIX PACTCHUSAX B HCKOTOPBIX CIIydasX BBIIIC YPOBHEH B 3apa)KCHHOM KapTodeie. YPOBECHb
TPAHCKPHUIITOB HCCIEIYEMbIX T'€HOB OBLI BBILIE KOHTPOJIS, B PSAAE CIyYacB — BBINIC ypPOBHEH
TPAHCKPUIITOB B 3apa)KCHHbIX pacTeHusx 0e3 oOpadorku npenaparamu HK. Takum o6paszom, 06-
paszom, B npucytcrBur HK st PR renoB kaprogens orMeueHa HHIYKIUS SKCIPECCHU MPH 3a-
paxenuu Pcc.

Hccneoosanue evinonneno npu nodoepacke epanma Poccutickozo nayunozo ¢ponda u Mu-
Hucmepcmea dKoHomuuecko2o paseumus Upkymexou oonacmu «Oyenka eausHus XanbKo2eH- u
MEManioco0epluCcauux HaAaHOKOMNO3UMO8 HA YPOGeHb IKcnpeccuu namozen-3asucumvix (PR) ze-
106 KynemypHulx pacmenuti Cubupcko2o pecuona npu 3apadicenuu GumonamozenHnol bakmepu-
eti Pectobacterium carotovorum» Ne 25-24-20046.
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CYNIEPOKCUJANCMYTA3A B PEAKIINU NITEHUIIbI

HA TEILTIOBOW CTPECC, CBSI3b C «BHEIITHUMMW»
HAQ(®)H-JETUJPOI'EHA3AMHU U OBPA3OBAHUEM A®K
B MUTOXOH/APUAX

E. A. ITonsikoBa*, O. A. ®egoroBa, E. B. Bepesxknasn, O. U. I'pabesibHbIX
CHUDUBP CO PAH, HUpkytck, Poccust
*polyackova.elizaveta727@yandex.ru

Ki1ioueBble ci10Ba: TEIIIOBOI CTpecc, aKTHBHBIC (POPMBI KHCIOPOAA, MUTOXOH/IPHUH, CYTIEPOK-
cuanucmyTasa, ansrepHatuBaeie HAJI(®D)H-nerunporenasst

SUPEROXIDE DISMUTASE IN THE RESPONSE OF WHEAT

TO HEAT STRESS, ITS RELATIONSHIP WITH EXTERNAL
NAD(P)H-DEHYDROGENASES AND THE FORMATION OF ROS IN
MITOCHONDRIA

E. A. Polyakova*® O. A. Fedotova, E. V. Berezhnaya, O. I. Grabelnych
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: heat stress, reactive oxygen species, mitochondria, superoxide dismutase, alternative
NAD(P)H-dehydrogenases

BaxxHoe 3HaueHHE B aHTHMOKCHIAHTHOW 3alllUTE KJIETOK PACTCHUH NMpPU HEOIaronpusTHBIX
YCIOBUSX cpefbl urpatoT cynepokcupaucmyrtasa (CO/l), npencrasinennas nzodopmamu Cu/Zn-,
Mn- u Fe-CO/], xarayna3za, a Takke aJlbTepHATHBHBIC (GEPMEHTBI MUTOXOHJPHUI — alIbTCPHATHB-
Has okcunaza (AO) m poTeHOH-HeuyBcTBUTENbHBIE «BHemHHe» HAJ|(DP)H-neruaporenassr
(HAA(D)H-AI'). Panee Hamu Ob10 noKkazano, uto «HewmHue» HAJ(®)H-AT u AO yuyactByror
B MTOBBIIIICHAH TEPMOTOJICPAHTHOCTHU SPOBOH MIIEHUIB. B muTeparype coaepKuTcst Majo cBefe-
HUIT 00 yyacTuu 3TUX (PEepMEHTOB B peryJsisiiuu 00pa3zoBanus akTUBHBIX Gopm kucnopona (ADK)
1 B3aMMOCBS3U UX (DYHKIHOHUPOBAHHS B PACTUTENIBHBIX KJIETKaX IPH TEIUIOBOM cTpecce. B pa-
6ote u3yueno conepkanne APK (H202) n akTHBHOCTb aHTHOKCHIAQHTHBIX (DEPMEHTOB M «BHEIII-
Hux» HAJI(®)H-/II" sipoBOii MIIEHUIBI TP TEIUIOBBIX BO3/ICHCTBHAX 3aKAIMBAOIIECTO U ITOBpE-
JKJIAFOIIETO XapakTepa. 3elieHble pacTeHus mieHuIbl copta «HoBocubupcekas 29» B Bo3pacte 4 u
8 cyT monsepramm nevictuio temrepatyp 50 °C (temooii crpecc), 37 °C (3akammBanue) u 50 °C
¢ IpeABapUTEIbHBIM 3aKkanuBanueM mpu 37 °C.

OOHapy»€eHO, YTO B KOHTPOJIBHBIX YCIIOBHSX B JINCTBSAX 8-CYTOYHBIX PACTCHHH ComepiKa-
nue H2O2u cymmapnas aktuBHocTs COJI OblIM BbIIE, YeM B 4-CyTOUHBIX, B TO BpeMs Kak B 4-
CYTOYHBIX pacTeHUsX ObLIa BBIIC aKTUBHOCTH MuUTOXOHApHaNbHBIX CO/l. HesaBucumo ot BO3-
pacrta B TKaHSX ¥ B MHTOXOH/IPHUSIX COJEPKaIOCh HecKoibko nzodopm Cu/Zn- u Mn-CO/I. Tlpu
TEIUIOBOM 3aKaJIMBaHUY TOBBIIIAINCE aKTHBHOCTH Kartanasbl 1 COJl, KoTOpble MoiepKUBAINCh
Ha JOCTUTHYTOM YPOBHE TIPH TOCIEAYIOMIEM CTpecce, KaK B TKAHIX, TaK ¥ B MUTOXOHJPHUSX.
Y4uThIBasi BHICOKYIO aKTUBHOCTH «BHEIIHHX» HAJI(®)H-/AT" B 9THX yCIOBHSAX, MOKHO MPEAIO-
narath ux ydactue copmectHo ¢ CO/] m karamazoii B perymsmuu ypoBHs ADK mpu amantannn
SIPOBOI1 MIIEHUIIBI K BBICOKOH TeMIeparype.
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®JIYOPECHEHTHBIE XAPAKTEPUCTHUKU JINCTBEB
BEYHO3EJIEHBIX KYCTAPHUYKOB (VACCINIUM VITIS-IDAEA,
ARCTOSTAPHYLOS UVA-URSI, PYROLA ASARIFOLIA)

TP OCEHHEM NEPEXOJE K COCTOSHHIO ITOKOS

B YCJIOBHUAX KPUOJIUTO30HBI IKYTUHN

®. ®. IIporononos*, B. B. Hoxcopos, B. E. Copponona
UBIIK CO PAH, Skytck, Poccust
*protopopov_fedor@mail.ru

KuioueBble ciioBa: tpexmepHas ¢uyopecueHtHas crekrpockonus (3D-EEM), nunodunbHbie
KOMIIOHEHTBI, BEPECKOBbIC, apOyTHH, ()JIaBUH, CE30HHAS IUHAMUKA

FLUORESCENCE CHARACTERISTICS OF THE LEAVES OF
EVERGREEN DWARF SHRUBS (VACCINIUM VITIS-IDAEA,
ARCTOSTAPHYLOS UVA-URSI, PYROLA ASARIFOLIA) DURING THE
AUTUMN TRANSITION TO DORMANCY IN THE CRYOLITHOZONE
OF YAKUTIA

F. F. Protopopov*, V. V. Nokhsorov, V. E. Sofronova
IBPC SB RAS, Yakutsk, Russian Federation

Keywords: three-dimensional fluorescence spectroscopy (3D-EEM), lipophilic components, Eri-
caceae, arbutin, flavin, seasonal dynamics

BeuHo3esneHble KyCcTapHUYKH KPHOJIUTO30HBI SIKYTHH MPETepHeBaioT IIIy00KyI0 CE30HHYIO
[epecTpoiKy MeTaboJIM3Ma, 3aTParuBaolly0 B TOM YUCIIe JTHMOPHIbHBIE KOMIIOHEHTBI KJICTOK U
TKaHeil pacTeHuii. [1epcreKTHBHBIM HHCTPYMEHTOM JKCIIPECC-OLIEHKU dTHX U3MEHEHHUIT SBIIsieTCs
TpexMepHast ¢uyopectentHas cnekrpockonus (3D-EEM). Ilens paGoThl — OLIEHUTH BO3MOXK-
Hoctb npuMmeHenus 3D-EEM st aHann3a komiuiekca JIMNOQUIbHBIX U COMYTCTBYIOLINX THAPO-
(uIBHBIX METabOJIMTOB, DKCTParMpoBaHHbIX U3 uctheB Arctostaphylos uva-ursi, Pyrola asarifo-
lia u Vaccinium vitis-idaea B mepro oceHHero rnepexoja K 1mokow. Bo Bcex obpasuax oOHapy-
JKEHbl XapakTepHble HHMKH (uyopecnenunu: apOytuna (305-315 Hm), ramioBoil Kucio-
TBI/TAJUIOTAHUHOB, XJIOPOTeHOBON KHCIOTHI (370400 HM), dnaBoHONOB (440443 HM) u may-
OmnbHBIX BemiecTB (465-500 HM). BpisBieHa SIpKO BBIpaKCHHas BHIOCTICHM(UYHOCTH CIICK-
TpalbHbBIX mpoduieii: y A. UVa-Ursi JOMUHUPYET KpaiiHe CTabIIbHBIN MUK TaJUIOBOM KHCIOTHI U
raotannaoB (CV = 4,5-5,0 %), y P. asarifolia — ymepenHo BapraGenpHBIil MK XJIOPOrCHOBO
KHCJIOTHI C JIOTOJHHUTENBHBIM BKIagoM ramtorannoB (CV = 17-22 %), y V. vitis-idaea muk
XJIOPOT€HOBOH KHCJIOTHI TOSBIISUICS UCKIIOYUTENBHO B CEHTAOpE M OTJIMYAJICS BBHICOKOW Bapua-
6enpHOCTBIO (CV 10 88 %). Or1aBOHOJIBHBIE TMKK OTHOCUTEIBHO CTaOMIIBHBI y BCEX TPEX BHIOB
(CV =2,5-14,0 %). [TomyueHHble pe3ysIbTaThl MOKa3bIBAIOT, YTO AaHAIU3 CE30HHOH BapHaOeIbHO-
cTd (IIyOPECUCHIMH YKCTPAKTOB JINCTHEB TO3BOJISIET BBISBHTH BUAOCIEHU(BHICCKHE 0COOCHHO-
CTH TMHAMHKHU (PEHOIBHOTrO METaboaM3Ma ¥ COCTOSTHUS JTUTO(UIBHBIX KOMIIOHEHTOB.

Hccneoosanue vinonneno npu noodepowcke Munobpuayku Poccuu no eocyoapcmeennomy
3a0anuio «Pu3uon020-6uoXUMUYECKUE OCHOBbI YCIMOUYUBOCIIU U A0anMayull pacmenull penpe-
3EHMAMUGHBIX IKOCUCTEM KPUOIUMO30HbL 8 usmensiiowjemcst kiumame (pez. Ne 126021217284-2)».
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W3MEHUYMBOCTH AJIAIITAIIMOHHBIX PEAKITUIA APOBOI
MSATKOW NIIEHUIIBI B YCJIOBUSX MTOJIMBA M 3ACYXH
MPUA 3AMEIIEHAA XPOMOCOM YETBEPTOM
TOMEOJIOTMYECKOM I'PYIIIbI

T. A. Imennunukona *, C. B. Ocunosa %, A. B. Ilepmsakos 2,
O.T. Cmupnosa %, M. /1. Ilepmsikosa %, A. B. Cumonos !, B. JIu *

L@UIL ULul" CO PAH, Hosocubupck, Poccus
2@I'bYH CUDUBP CO PAH, Upkyrck, Poccus
$HI'Y, Hoocubupck, Poccust

*wheatpsh@bionet.nsc.ru

Kurouesbie caoBa: Triticum aestivum, Thinopyrum ponticum, untporpeccusi, porocunres, Gpep-
MEHTBI aCKOPOAT-TIIyTATHOHOBOTO [IHKJIA

VARIABILITY OF ADAPTATION REACTIONS OF SPRING BREAD
WHEAT UNDER CONDITIONS OF IRRIGATION AND DROUGHT
DURING SUBSTITUTION OF CHROMOSOMES OF THE FOURTH
HOMEOLOGOUS GROUP

T. A. Pshenichnikova **, S. V. Osipova 2, A. V. Permyakov 2, O. G. Smirnova *,
M. D. Permyakova 2, A. V. Simonov !, W. Li 2

LICG SB RAS, Novosibirsk, Russian Federation
2SIPPB SB RAS, Irkutsk, Russian Federation
3NSU, Novosibirsk, Russian Federation

Keywords: Triticum aestivum, Thinopyrum ponticum, introgression, photosynthesis, enzymes of
ascorbate-glutathione cycle

WHTpOrpeccHu TyKEpOJHOTO TeHETHIECKOr0 Marepualia B TeHOM IIIeHuIb Triticum aes-
tivum L. siBisirotcsi cBOoOpa3HbIM UCCICA0BATEILCKUM OHOTOIHYECKHM «30HIOMY, MO3BOJISIO-
MM OTIPEJEISTh Y9aCTKA T€HOMA MATKOH MIICHUIIBI, CBSI3aHHbBIE C PA3IMYHBIMU AalITHBHBIMA
MeXaHu3MaMu. B }Z[aHHOP’I pa60Te B YCJIOBHAX HOPMAJIBHOT'O W OIPaHUYCHHOI'O BO}lOCHa6)KeHI/lﬂ
OBUTH M3YYEHBI MPOLECCHl (POTOCHHTE3a, aHTHOKCHIAHTHBIA CTAaTyC KJIETOK M NPOJYKTUBHOCTH
npu 3amenieHnu xpomocom 4B u 4D copra Caparosckas 29 (C29) na xpomocomy 4Th ot aukoro
3maka Thinopyrum ponticum, xpomocomsr 4B ot copra muiernist Suenkuc [Ipo6at Uy MoHO-
coMHOM muHUM 10 Xpomocome 4B copra C29. bbula wu3ydeHa B3aMMOCBSI3b MEXKIY
22 (HpU3MONOrMYEeCKUMH NPU3HAKaMU U 12 KOMIIOHEHTaMH IPOIYKTHBHOCTH pacTeHHs. MHoro-
MEpHBII aHadW3 JaHHBIX [OKa3all, YTO aKTUBHOCTh ackopOatmepokcuaasel, Bec 1000 3eper u
KOMIIOHEHTBI NPOJYKTUBHOCTH IJIABHOT'O KOJIOCA SBJISIOTCS INIABHBIMU IPU3HAKAMU, OIIPeeNs-
FOIIMMH OTIMYMS YEThIPEX T€HOTHUIIOB OT POJAUTENbCKOTO copTa C29 B yCIoBUSX MONMBA U 3aCy-
Xu. BTopoil 1o 3HaUMMOCTHU SBJIsIACH AKTHBHOCTH CYNEPOKCHIUIMCMYTa3bl. B ycnoBusx 3acyxu
3aMeIIeHne XPOMOCOMBI 4D, B 0TiIMYHE OT 3aMeIIeHUs] XPOMOCOMBI 4B, MPUBOAMIO K CHIDKEHHIO
3¢ PeKTUBHOCTU UCIIONB30BAHUS BOJBI, @ 3aTEM K CHIDKEHHMIO OMOMACCHI 3eJ1eHoro rnodera u 00-
el TPOIYKTUBHOCTH. DTO TOBOPHT O JIOKATH3AIUU B XpoMocoMme 4D 3HAYNMBIX TeHEeTUIECKUX
(aKkTOpOB, CBSA3AHHBIX C OOLIUM METa0OIU3MOM Y PACTEHHS MIISHHULIBI.

Hccneoosanue uacmuuno noodepaicano epanmom PH® Ne 26-16-00132.
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BJUSTHUE IPAUMUHI A HAHO®OPMAMHW I'VMUHOBBIX KHCJIOT
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EFFECT OF PRIMING WITH NANOFORMS OF HUMIC ACIDS ON THE
CYTO- AND GENOTOXICITY OF COPPER IONS IN THE ROOT APEX
OF TRITICUM AESTIVUM L. SEEDLINGS

S. A. Pyatina* E. 1. Kessler
SibFU, Krasnoyarsk, Russian Federation

Keywords: border cells, copper, priming, wheat

B ycnoBusix BO3pacTaiomiero aHTpONOreHHOrO 3arps3HEeHHs TOYBEHHBIX YKOCHCTEM TSDKe-
JIBIMH METaJJIAMH, B YaCTHOCTH MEJbI0, 0COOYI0 aKTyaJIbHOCTh IPHOOpETaeT MHXUHUPHHT Me-
TAJUI-PE3UCTEHTHBIX ()EHOTUIIOB PA3JIMYHBIX BUJIOB PACTCHHH, BKIIIOYAs arpoKyJIbTyphl. B Hacto-
sIee BpeMsi B Ka4eCTBE MHCTPYMEHTAa WHXKHHUPUHTA PE3UCTEHTHBIX (DEHOTUIIOB IIMPOKO HC-
mones3yercs npaiMuHr. [Ipornenypa mpalitMuHTa BKIIIOYAeT WHAYKIHUIO MpeafanTaiuid, KOTOpbie
MOBBIIIAIOT PE3UCTEHTHOCTH K IOCIEAYIONIEMY BO3JCHCTBUIO PA3IMYHBIX HEOJIAroNpHATHBIX
(axropoB. [ToTeHIIMATBHON MUIIICHBIO IS ACHCTBUSI PAVMHHT-areHTOB BBICTYIACT MOITYJISIIIUS
[OTPAaHNYHBIX KJIETOK KOPHS, IIOCKOJIBKY OT €€ (D)YHKIMOHAIBEHON aKTHBHOCTH 3aBUCHUT (opMH-
pOBaHHE KOPHEBOT'O HK30MeTadoI0Ma.

B cBsi3u ¢ 3TUM B TIpe/ICTaBICHHON paboTe M3ydallil BIMSHUE WHIYIMPOBAHHBIX MPAMUHT -
areHTaMH INpeajanTaldii B CUCTeMe IOTPaHUYHbIC KIETKH — KOPHEBasi BHEKJICTOUHAsS JIOBYIIKA
Ha UTO- U T'€HOTOKCUYHOCTh MCIH B FMﬂpOl’lOHHOﬁ KyJbTYpE NPOPOCTKOB IMIICHUIIBI. B kaue-
CTBE MpPAalMHUHT-areHTOB MCIOJIB30BAM HAHO(MOPMBI TYMHHOBBIX KHCIOT (6,543,8 HM n
68+9,9 um, 100 mr/m). Ilpoueaypy mpaitMUHTa MPOBOIMIM CICAYIOIIUM 00pa3oM: MPOKIIOHYB-
LIKecs 3ePHOBKH HPOPAIMBAIK HA CpeiaX ¢ HAaHO(DOPMAaMH T'YMHHOBBIX KHCJIOT B TE€YCHHE 2 CYT.
2-CyTO4HBIE MPOPOCTKK MEPEHOCHIH Ha cpey ¢ Meabio (31:107° M) u KyIsTUBHpPOBAIN B Tede-
HUe 24 4. B xauecTBe KOHTPOJIS 36PHOBKH B TEUECHHUH 2 CyT IPOPAIIMBAIIM Ha AUCTHILITHPOBAHHON
BOJIE, a 3aTeM Ha IOCJIeAyIoIHe 24 4 TakxKe ePEeHOCHIIN Ha CPey ¢ MEIbIO.

Bruto mokasaHo, 4TO B YCIOBHSX IpaiiMHHTa HaHO(OPMAaMH T'YMHHOBBIX KHCJIOT IUTOTC-
HOTOKCHYECKas aKTHBHOCTh Meau (31:107° M) cHmkamach: KONHYECTBO MOTPAHUYHEIX KIETOK U
MX KHM3HECIIOCOOHOCTH OBIIM BBIIIE, a COJICP)KAaHUE MEH B KOPHEBOM arleKce M KOJIMYECTBO Kile-
TOK C aHOMAaJIMSIMH MHUTO3a B MEPUCTEME KOPHEBOTO areKkca ObUIO HMXKE MO CPAaBHEHHUIO C BapH-
aHTOM Oe3 HaHompalMmuHra. [lomydeHHbIe pe3ysbTaThl CBHAETEILCTBYIOT, YTO MpEajanTalui B
crcTeMe KOPHEBOH BHEKJICTOYHOM JIOBYIIKH UIPAIOT BAJKHYIO POJIb B ()OPMUPOBAHUS PE3UCTEHT-
HOCTH KOPHEBOW CHUCTEMBI K PA3JIMYHBIM IIOYBCHHBIM MOJUTIOTAHTAM.
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O EHKA 3KCIIPECCHUH OTAEJIBHBIX TEHOB KAK CIIOCOB
OTBEOPA MOPO30YCTOMUYNUBBIX COPTOB O3UMOM NMIIIEHATIBI

A. B. PazyBaesa !, A. A. Kuceaesa 12, H. E. Koporaesa %, I'. B. Goposckii 3,
E. A. Canuna %, A. B. ®easiea *
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EVALUATION OF THE EXPRESSION OF SPECIFIC GENES AS A
METHOD FOR SELECTION OF FROST RESISTANT WINTER WHEAT
VARIETIES

A. V. Razuvaeva %, A. A. Kiseleva *2, N. E. Korotaeva %, G. B. Borovskii °,
E. A. Salina 2, A. V. Fedyaeva '*

LICG SB RAS, Novosibirsk, Russian Federation
2KGC ICG SB RAS, Novosibirsk, Russian Federation
3SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: CBF gene, cold tolerance, wheat

Msirkas nmenuna (Triticum aestivum L.) siiisieTcst 0IHOM U3 CaMBIX BO3/EJBIBAEMBIX 3ep-
HOBBIX KyJbTyp. Ha HacTosimii MOMEHT Haubosiee n3y4eHHBIM CUTHAJIBHBIM ITyTEM XOJIOZ0BOH
akkiauMartu3anuu cunraercst [ICE1-CBF-COR curnanbHbIN myTh. Llenbio nccneioBanus sSBIsIICs
CpaBHHUTEIBHBIN aHAIM3 dKcIpeccuu reHoB ceMeiictBa CBF B sspoBOM 1 03MMOM cOpTax MSITKON
IILICHHIIBI 3aI1aJIHOCHOUPCKOM CENEKI[MU B OTBET Ha BO3JCHCTBHE HU3KUMH MOJIOKUTEIBHBIMU U
OTPHUIIATENEHBIMU TEMIEpaTypaMu, a TakKe OIEeHKa MOPO30YCTOHYMBOCTH PACTEHHH O3MMOI
nieHupl. B nanHON pabote Oblia mccieoBaHa AWMHAMHUKA TPAHCKPHIILMK YETHIPEX T'€HOB Ce-
meiictea CBF (TaCBFII1d-A19, TaCBFIlld-15.2, TaCBFIVb-D21 u TaCBF16b) B y3max Kyuie-
HHS MIICHHIBI B YCIOBUSAX XOJOJOBOIO CTpPEcca METOIOM OOpaTHOH TPaHCKPHIIIMK C KOJIHYe-
crBenHoit [1L[P B peanbHoM Bpemenu. Cpein MpoaHaIn3upOBaHHBIX TEHOB HaHOOJIbIIIEE H3MEHE-
HHE B YPOBHE OKCIIPECCHMM B OTBET Ha XOJIOJOBOE BO3JCHCTBHE NPOAEMOHCTPHUPOBAT T'€H
TaCBFI1I1d-A19. Takxe Oblin 0OHAPYIKEHBI TPUHIMITHAIBHBIE PA3JIMUKs B JMHAMHUKE OTBETA Ha
XOJIOJIOBOW CTPECC SIPOBOTO M O3UMOI0 COPTOB IMIICHMIBI. Tak, Ha MEPBOM ATale 3aKalTWBaHUS
O3MMBIN COPT JEMOHCTPUPOBAI OOJice BBICOKHE YPOBHH 3Kcnpeccuu reHoB CBF B cpaBHeHMU ¢
SPOBBIM COPTOM. A IPH BO3JICUCTBHH HEOOJBIINMH OTPUIATEIBHBIME TEMIIEPATYPaMH Ha BTO-
POM 9STare 3aKaiBaHus 0oJee BHIPAKEHHOE MOBBILICHHE KCIPECCHH BeeX ueThipex reHoB CBF
Ha0JII01aI0Ch y spoBOro copta. IloyydeHHbIe TaHHBIE MOTYT OBITH MCIOJIB30BAaHBI HPH pa3pa-
0OTKE MOJICKYJISIPHBIX MapKepoB JJIsl CENEKIIUH Ha MOPO30YCTOHYMBOCTD M CBHUCTEIBCTBYIOT O
pasinuiubax B CTPATCTUAX XOHOHOBOﬁ AKKJIMMaTU3alUuU IPOBBIX U O3UMBIX COPTOB IIIICHUIIBI.

Hccneoosanue svinonneno 3a cuem epanma Poccuiickoeo nayuno2o ¢ponda Ne 25-24-00117
(https://rscf.ru/project/25-24-00117/).
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OLIEHKA D®®EKTUBHOCTH MATHUTOIPAIMUHTA

C UCNOJIb30BAHUEM MATHUTHO-UMITYJIbCHOM OBPABOTKH
JUUISI OBBIIIEHMS 3ACYXOYCTOMYNBOCTH NIIEHUIIBI
MSITKOM TRITICUM AESTIVUM (L.)

H. A. Ponenxo, O. B. Baennsbix, A. /1. JIuBanona, T. U. BacuaneBa*,
B. A. I'lnymenkos

CamHI] PAH, Camapa, Poccus

*vastaty@rambler.ru

KuroueBble ci10Ba: GHOMETPHUYECKHE TTOKA3ATENH, 3aCyXa, MIIEHHIA MTKasi, HMITYyJIbCHOE Mar-
HHUTHOE TI0JI€, HHIYKIIUsI

EVALUATION OF THE EFFECTIVENESS OF MAGNETOPRIMING
USING MAGNETIC PULSE TREATMENT TO ENHANCE DROUGHT
TOLERANCE IN SOFT WHEAT TRITICUM AESTIVUM (L.)

N. A. Rodenko, O. V. Blednyh, A. D. Livanova, T. 1. Vasilyeva*,
V. A. Glushchenkov

SamSC RAS, Samara, Russian Federation

Keywords: biometric indicators, drought, soft wheat, pulsed magnetic field, induction

3acyxa, HHAYLHUPYOIasi OCMOTHYECKHN CTPECC, IUMUTUPYET POCT M CHIKACT HPOIYKTHB-
HOCTbh MSTKO# mureHuus! Triticum aestivum (L.), mo3TOMy MOBBIIICHHE afANTALNK KyIbTYpPhI K
3acyxe MPEACTaBISIET aKTyallbHYIO 3a/1a4y (DH3UOIOTUH PACTCHUM JUIsl PErHOHOB ¢ H3MEHSIOLINM-
csi kiumaroM. Llenb paboThl — OLEHUTH BIMSHHE OOPaOOTKH CEMSH MMITYJIbCHBIM MAarHUTHBIM
nosiem (MIMIT) BbICOKO# HampspkeHHOCTH Ha Mopdodu3HoIorHIecKkie napamerpbl IpopoOCTKOB
IIPY UMUTAIMH TOYBEHHOM 3aCyXH.

CemeHa neHHIs! o0pabarsiBasy Ha ycraHoBke MY -BHO-5 (MHOTOBHTKOBBIH HHIYKTOD,
yactora 15,7 x['n, waaykmus 1,4-3,6 Tor). OcMOTHYECKHI CTPECC MMHUTHPOBAIN PAaCTBOpaAMU
II2T" 4000 ¢ xonuentpauusamu 5 %, 10 %, 15 %. Peakiuio mpopocTKOB OLEHHMBAIM 110 JUIUHE
KOpHeit n moberos mocie oopadborku UMIT.

B nepBoii cepun SKCIEPUMEHTOB OInpejeicHa onTumanbHas nHaykuus UMIT B =2,2 T,
IPU KOTOPOH Y TPEXCYTOUHBIX MPOPOCTKOB MIICHUIIbI ObLT 3a()MKCHPOBAH MAaKCUMAIIBHBIN MPH-
poct: noberoB Ha 72 %, kopHel Ha 78 %, o0l IJIMHBI IPOPOCTKOB HA 68 % OTHOCHUTENIBLHO
KoHTpOss. Bo BTOpOit cepun akcnepumentoB ¢ B =22 T mpu umwuramun 3acyxu (I19I° 4000)
10100paHoO ONTHUMAILHOE YHCIIO UMITYJIbCoB (N =5, 9, 10) Bpemst Mexay umimyiabcamu 3 ¢. O6pa-
Gorka cemsH Triticum aestivum (L.) B peskuMax ¢ 3aaHHBIM KOJIHYECTBOM HMITYIIBCOB OOecrie-
YHIa CTATHCTUYCCKH 3HAYMMOC YBEIMYCHHE BCEX MOP(OMETPHYCCKHX MMOKA3aTeseH MICCTHCY-
TOYHBIX POPOCTKOB, MOIBEPraeMbIX ACHCTBUIO MOJIEIUPYEMON 3aCyXH.

UonyquHble JAHHBIC CBUIACTCIIBCTBYIOT O MNEPCICKTUBHOCTH MNPHUMEHCHUS MAarHUuTHO-
HMITYJIBCHOM 00pabOTKH [UIsi CTUMYJISIIMK CEMSIH C LEJIbIO MOBBILICHHS aJalTallHiOHHOTO MOTEH-
1yana MIIeHUIBI K BO3IEHCTBUIO MOYBEHHON 3aCyXH.

Paboma evinonnena compyonukamu aabopamopuu <buoundicenepus» 6 pamkax 2ocyoap-
cmeenHo20 3a0anus Munobprayku Poccuu ons CamHI] PAH no meme FMRW-2025-0043.
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BUOXUMHMNYECKHI AHAJIA3 TPO®UJISI dKUPHBIX KHCJIOT
B BO3PACTHBIX ®PAKIHMSX XBOU COCHbI OFBIKHOBEHHOM

N. M. Pomanosa*, U. A. I'packoBa
CHUDUBP, Upkytck, Poccust
*irinal70885@mail.ru

KuroueBble ¢JI0Ba: BEreTalMOHHbIN MEPHOJI, BO3PACT XBOM, XKUPHbBIE KMCIOTHI, Pinus sylvestris L.

BIOCHEMICAL ANALYSIS OF THE FATTY ACID PROFILE IN THE
AGE FRACTIONS OF THE PINUS SYLVESTRIS NEEDLES

I. M. Romanova¥*, I. A. Graskova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: vegetation period, needles age, fatty acids, Pinus sylvestris L.

Iox Bo3aelicTBHEM HEOIATONPUATHBIX (HAKTOPOB B PACTHUTEIHLHOM OPraHU3Me MPOUCXOJHUT
N3MEHEHHE JIMIHMIHOTO U SKMPHOKUCIOTHOTO COCTaBa KIJIETOUHBIX MEMOpaH, 4TO SBISETCS Map-
KepoM (H3U0NIOr0-ONOXUMUUECKOTO COCTOSIHUSL pacTeHus. MIcronb3ys MeTos ra30:KHIKOCTHON
XxpomaTorpaduu, IpoBEAEH aHAIU3 COACPIKAHUS KUPHBIX KMCIIOT B TKAHSIX XBOU COCHBI OOBIKHO-
BEHHOIl B T€UeHHE BETEeTAlIOHHOI0 IepHoa, Ipou3pacTaiouleil Ha TeppuTopuu 1oc. bombmoi
JIyr HlenexoBckoro paiona. Maentudunuposana 21 xupHas Kuciora ¢ JUIMHOM 1enu ot 14 1o
22 aToMoB yriiepoaa. OCHOBHBIMH JKHPHBIMH KHCJIOTAMH SIBISIIOTCS. — MaJbMHUTHHOBASI, OJICUHO-
Bast, INHOJIEBAs], (-IMHOJICHOBAS!, TMHOJICHOBAsI KHCIIOTHI.

Bbicokoe KONMuecTBO NaJbMUTHHOBON KHCJIOTHI OTMEUEHO B BECEHHUI Mepuo, Habmoaa-
eTCsl Pe3Koe YBEIIMYCHHE CO/ICP)KaHus B XBOE IIEPBOTrO T0Jja B MapTe, B XBOE BTOPOrO rojia yBe-
JIMYEHHEe OTMEUEHO B (heBpajie-MapTe, B XBOE TPETHEro Iojla — JaHHBII IPOLECC MEHEe BbIPAXKEH.
Haubornplee KOIMIECTBO OJCHMHOBON KHCJIOTHI OTMEYACTCSl B BECEHHUH MEPUOJ, YTO 00YCIOBICHO
aKTUBHON pabotoit A-9 necarypasbl. OTMeueHa oOpaTHasi 3aBUCUMOCTb MEXK[Y COJAEPKAHHEM KHC-
JIOTHI ¥ BO3PACTOM XBOH: C YBEJIMYCHHUEM BO3PACTA XBOHM KOJIHYECTBO KUCIOTHI CHHKACTCS.

Beicokoe coneprkanue JIMHOJIEBOH KUCIOTHI B BECEHHE-JIETHUH 11epHo/I, 00YCIOBICHO y4a-
CTHEM KHCIIOTHI B TIOCTPOCHHHU KJIETOYHBIX MEMOpaH U MeTabOJIMYEeCKHX HpoIleccax B IIEIOM, B
3UMHUH — y4acTHEM B COXPAHEHUH TEKY4eCTH KJIETOYHBIX MeMOpaH.

ITuHOMEHOBas KMCIIOTA B OOJBIINX KOJIMYECTBAX COJNCPIKUTCS B OCCHHUI U 3UMHUI EpHO-
JBI, 4YTO CBA3AHO C YYaCTHEM KHUCJIOTHI B IIOBBIILICHUA yCTOI‘/‘I‘{I/IBOCTI/I pacTeHus K OTpULATECIIbHBIM
temmeparypaM. C yBellMYeHHEM BO3PACTa BBISIBICHO YBEIHYCHUE COJCPIKAHUS KOJIMYECTBA [[aH-
HOM KHCJIOTBI.

CozaepxaHue o-JIMHOJIEHOBOH KHCJIOTHI B T€UEHUE BCEr0 HCCIELyeMOro nepuoja HaXoau-
JIOCh Ha BBICOKOM ypoBHE. C BO3paCTOM KOJIMYECTBO KHCIIOTHI MOBBIIIACTCS.

B 3uMHHIT IepHo] coepikaHe apaxUHOBOM KHCIOTHI BbIe 12 %, B TeIioe BpeMs rofa —
He mpesbimaer 1 %. Takke OTMEUEHO BBICOKOE COJEp)KaHHe OEreHOBOH KHCIOTBI, B BECEHHE-
JICTHUI TIEPHOMBI KOJIMYECTBO KUCIOTHI B IIP0OaX XBOM 1-T0 U 2-r0 rOJOB YMCHBIIACTCS, B XBOC
3-ro roza copepkaHue ACPKUTCS Ha MTOCTOSIHHOM YPOBHE B TEUCHHE roJia.
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IDPPEKT HOKAYTUPOBAHNUSA KAPBOAHTU/IPA3 XJIOPOIIJIACTOB
aKAl, BKAT1 M 0KA4 B PACTEHHMAX ARABIDOPSIS THALIANA
B YCJIOBHUAX BBICOKON HHTEHCUBHOCTHU CBETA

H. H. Pyaenko*, M. FO. Pynnept, E. M. Hageena, JI. K. UrnaTtoBa,
M. A. Kozynésa, b. H. IBanos

U®IIb PAH ®UI ITHIIBU PAH, [Tymuno, Poccus
*nataliacherry413@gmail.com

KioueBble ciioBa: (1)0TOCI/IHTC3, XJIOpOILIaCThI, Kap6oaHrI/mpa3a, HUHTCHCUBHOCTL CBE€TA

EFFECT OF THE KNOCKOUT OF CHLOROPLAST CARBONIC
ANHYDRASES aCAl, BCA1 AND aCA4 IN ARABIDOPSIS THALIANA
PLANTS UNDER HIGH LIGHT CONDITIONS

N. N. Rudenko*, M. Yu. Ruppert, E. M. Nadeeva, L. K. Ignatova,
M. A. Kozuleva, B. N. Ivanov

IBBP RAS PSCBR RAS, Pushchino, Russian Federation

Keywords: photosynthesis, chloroplasts, carbonic anhydrase, light intensity

Kap6oanruapasel (KA, KO 4.2.2.1) — ¢epMeHTsI, KaTanIu3upylolue oopaTUMyI0 rHapaTa-
LU0 YTJIEKUCIIOTo Tra3a ¢ 00pa3oBaHHeM OMKapOOHaTa M MPOTOHA. Y CTAHOBJICHO MPHUCYTCTBUE B
cTpoMe XJioporuiactoB Heckonbkux usopopm KA: aKAl u BKAI, a raxke aKA4 — B rpaHais-
HBIX THJIAKO/HBIX MeMOpaHax. HecMOTpst Ha TO 4TO OCHOBHBIM CyOCTpaToM Katanusupyemoit KA
peakuuy SBIAETCS HEOPraHMYECKUI yIiIepol, KIFOUeBBIM (PaKTOPOM, PEryIHPYIOIIUM SKCIIPEc-
CHIO I'€HOB, KOJHUPYIOLIMX XJIoporuiacTHele KA, BbICTYaeT HHTEHCUBHOCTb CBETAa — MMEHHO OHa
BIIMSCT HAa aKTUBALMIO WM IOJAABIEHHE OTICIbHBIX TeHOB KA. C HCIo/Ib30BaHHEM MYTaHTOB
Arabidopsis thaliana ¢ HokaytupoBauHbIMEH TeHaMu, Koaupyromumu KA1 u KA1 (aKA1-KO
u BKA1-KO), BbipatieHHBIMU NpH HU3K0H (50-70 MKMOJIb KBAHTOB M 2C ') U IIPU BBICOKOH MH-
TeHcHBHOCTH cBeTa (400 MKMOIb KBAaHTOB M °C ') OOHApY’KEHO, Y4TO CKOPOCTh ACCHMHIIAIMH
COz, omnpenesieHHAs B YCJIOBHSAX BO3PACTaHUs MHTCHCUBHOCTH CBETa B KaMepe M3MEPEHUS OT
50 1o 1600 MKMOIb KBAaHTOB M >C ' GbITa HHKE B MYTAHTHBIX PACTEHHSAX OOEHX NHMHHIL, 4eM B
nmkoM Tune (JIT) npu 400 MKMOJTb KBAHTOB M 2C' M BbIIIE. YCTHHYHAS TIPOBOIUMOCTD TIPH 3TOM
obuta cyniectBenHo Bbiie B 0KA1-KO u KA 1-KO, gem B [IT, uT0, mo-BuguMomy, sSBISETCS Of1-
HUM U3 MEXaHM3MOB KOMIICHCAIIMH MYTAaHTHBIMH PACTEHHUSMH OTCYTCTBHUS CTpOMalbHBIX KA.
OO6HapyxrBaeMble pa3nuumst B BennuuHax ApH Ha THIakouaHOW MeMOpaHe B 3THX MyTaHTax
TaK)Ke BO3PACTaIM NP YBEIMYCHUH MHTEHCUBHOCTH cBeTa npu m3mepenun — B BKA1-KO sror
napamerp ObLI BhIlIE, a, B aKA1-KO — umxke, yem B JIT. Y pacrennii A. thaliana ¢ mokaytupo-
BaHHBIM reHoM aKA4 (aKA4-KO) Habmoanock CHIKEHHE 3HAUCHUST DHEPrO3aBUCUMOM COCTaB-
JSTIoIIe HePOTOXMMHUUYECKOTo TyIIeHUsT (IyopecleHIn: XJIopohuiuia &, a TakKe CHUKCHUE
rpaguenta pH yepe3 THIaKoUIHYI0 MeMOpaHy 1o cpaBHeHHIo ¢ pactenusmu [T, ycunupasime-
csl C pOCTOM MHTEHCHBHOCTH CBETa BO BpeMst n3Mepenuil. [Tomumo storo, y pactenuit aKA4-KO
HaOJI0AIOCHh YXYAIICHHE TPOLIECCOB, CBSI3aHHBIX C 3aIUTON OT (OTOMHIHOUPOBAHUS, B YCIIO-
BHAX BBICOKOH OCBELEHHOCTH 110 cpaBHeHuto ¢ JT.

Hcceneoosanue svinonneno npu nodoepoicke Poccutickoeo nayunoeo ¢onoa (Ne 25-24-

01078).
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OCOBEHHOCTH IMYTEN BUOCUHTE3A ACKOPEBMHOBOM
KHCJIOTBI B TKAHAX MALUS BACCATA HA PA3HBIX CTAJJUSX
PA3BUTUA I1IJIOJOB

A. B. PynukoBckuii, 3. O. CraBunkas®, JI. B. lynapesa, E. I'. PynukoBckas
CUDUBP CO PAH, UpkyTtck, Poccust
*stavitskaya.zlata@gmail.com

KuroueBble cii0Ba: ackopbnHoBas kucrnora, M. baccata, M. domestica, «guoune»

PECULIARITIES OF PATHWAYS OF ASCORBIC ACID BIOSYNTHESIS
IN TISSUES MALUS BACCATA AT DIFFERENT STAGES OF FRUIT
DEVELOPMENT

A. V. Rudikovskii, Z. O. Stavitskaya*, L. V. Dudareva, E. G. Rudikovskaya
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: ascorbic acid, M. baccata, M. domestica, «feeding»

AckopOunoBas kuciora (AK) siBiasercst BaKHbIM NMONU(YHKIMOHATBHBIM BTOPUYHBIM Me-
TabOIUTOM pacTUTENbHBIX TKaHel. OcHOBHBIM myTeM cuHTe3a AK y OOJIBIIMHCTBA pacTeHHil,
Biiovast M. domestica (Suckow) Borkh., cuuraercst myts CmupHOBa-Yuiepa (raaakTo3HbINH
myTh). Jis psina pacTeHuid MOKa3aHbl JOMOIHUTEIbHBIC yTH: I'yJI03HbIH, MHOUHO3UTOJIBHBIN 1
rajJakTypoHOBBI (IyTh «rmojaxBaTa» mektuHa). Jlns yeenmuenus AK B 3penbix 1mmomax
M. domestica B xauectBe goHOpa ucnoas3yoT M. baccata (L.) Borkh. MeraGomnuueckue ocoben-
HoctH iomoB M. baccata, oGecneunBaromiie HaKOIUICHHE BBICOKOTO conepxanus AK, mpakru-
4eCKH He M3y4eHbl. L{esibio paboThl ObUT CPAaBHUTEIbHBIA aHAIN3 yYaCTUsI JIONOJHUTEIbHbIX ITy-
Tel OuocuHTe3a B HakoruieHuH AK B Tkansx M. baccata. B xadectBe 00beKTa MCCIEA0BAHUS
ObLIH KCIIONIb30BaHbI 110161 M. baccata, ee rudbpunos F1 — copros oOpsins, Panerka myprypo-
Bast, [Tanemerra, M. domestica — copros Uyaroe u Pannee Bononsiesa. Ilnoasl oroupanu Ha 50-i
JIeHb 110ci1e 00pa30BaHuUs 3aBsA3M U HAa CTaAuK OMOJIOTHUYECcKOil 3pernocTH. J{jist JOCTHKEHUS LelH
ObUT MCTIONB30BaH MeTo «puannray («feedingy). Koxuiy n MAKoTh HHKYOHUPOBAIK C MpE/LIie-
CTBEHHHKAMHM KaxJ0ro Meradonudeckoro mytu cuntesza AK. ITocne nnkybauuu conepxkanue AK
HM3MEPSUTH METOIOM MHKpOoKoIoHOUHOH BOXKX. OcHoBHBIM myTeMm cuHTe3a AK B TKaHSX Bcex
HCCIIEIOBAHHBIX T€HOTHUIIOB SIBJIsICS MyTh CMHUpHOBa-Ymiepa. Takxke JOCTOBEPHO YCTaHOBJIEHA
BO3MOYKHOCTb (hyHKIIHOHHPOBAHHMS TAJIAKTYPOHOBOIO U MHUOMHO3UTOJBHOTO MyTeH B KOXKHIE U
MSIKOTH IUIOIOB HA Pa3HbIX dTanax pa3Butus. JloOaBneHne COOTBETCTBYIOMINX META0OIUTOB yBe-
n4uBaio conepkanne AK B TKaHsAX MI00B. B 0TAeNbHBIX clydasx ObUI0 0OHApPYKEHO CHHKE-
Hue conepkanus AK B oTBeT Ha 100aBiIeHHE NPEANIECTBEHHUKOB B Cpely HHKyOanuu. 910 Mo-
JKET CBHCTEIBCTBOBATH O CYIIECTBOBAHUH JAMHAMUYECKOTO JUMHTA conepxkanus AK B TKaHsx,
11100 00 aKTUBALIMK MPOLECCOB, TPEOYIOIINX TeX ke cyOcTpaToB, uto u cuHre3 AK. MHbIME ci10-
BaMH, B MPUPOJHBIX YCIOBUIX TKAHH KOXKHIBI U MSKOTH W3yYCHHBIX TCHOTHIIOB OIPaHHYCHBI B
pecypcee npenecTBeHHUKOB cuuTe3a AK. ITosrydeHHble pe3yabTaThl MO3BOJISIOT MPE/TIOI0KHTh,
4TO JOIOJIHHUTEIbHbIC ITyTH OrocuHTe3a AK MOryT OBITH OZHOM U3 IIPUYMH €¢ BEICOKOIO COIep-
aHus B iogax M. baccata u ee rubpumos F1 — copros JIoOpbinst 1 Panerka myprypoBsasi.

Paboma ovira evinonnena 6 pamxax eocydapcmeennoco zadanus 0277-2025-0006, pee.
Ne HUOKTP — 125021902487-9.

104



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

MHOKXECTBEHHBIE TYTU THOUIINUPOBAHUS JINCTA
TPEUAXH TATAPCKOM KOHUJIUSAMMA BOTRYTIS CINEREA

H. U. Pymsauuena*, 10. A. KoctiokoBa, M. B. AreeBa
KWBb ®UII Ka3HIL[ PAH, Kazaub, Poccust
*nat_rumyantseva@mail.ru

KuroueBbie caoBa: Botrytis cinerea, konumuun, Fagopyrum tataricum, smer

MULTIPLE INFECTION ROUTES OF CONIDIA BOTRYTIS CINEREA IN
TARTARY BUCKWHEAT LEAVES

N. I. Rumyantseva*, Yu. A. Kostyukova, M. V. Ageeva
KIBB, FRC Kazan Scientific Center of RAS, Kazan, Russian Federation

Keywords: Botrytis cinerea, conidia, Fagopyrum tataricum, leaf

Botrytis cinerea siBisieTcst 3HAYMMBIM (DHTOTIATOICHOM, BBI3BIBAIONINM CYIIECTBEHHBIC TMO-
TEpH ypoxkasi rpeduxu. PaboThl 10 M3y4YEeHHIO B3aMMOAEHCTBUS ATOTO MAaTOreHa ¢ NpeCcTaBUTe-
nsiME pojia Fagopyrum enuHWYHEL, a Uit Tpeynxu Tatapckoit Fagopyrum tataricum (L.) Gaertn.
OTCYTCTBYIOT. L]e/bi0 HacCTOSIIEro MccaeoBaHus ObIIO BBISBICHHE 3aKOHOMEPHOCTEH MH(ULIH-
poBanust nctheB F. tataricum xommmusmu B. cinerea m xapakrepucTHKa KIETOYHOTO OTBETA
pacTeHus B yCIOBHsX iN VIVO u in vitro.

[Itamm B. cinerea YA 6511 nomyden u3 mysest KOV. In vivo, nccnenoBanus IpoBoIuiIn
Ha JIUCTBSIX pacTeHuit F. tataricum, BEIpaIeHHBIX B YCIOBHSX BETCTAOHHON IUIOIIAIKH, @ TaK-
)K€ JIMCTBSIX PACTEHHI B YCIOBHUSIX BIAXHON KaMephl. McciemoBanust in VItro mpoBoauay Ha Jii-
CTBSIX, OTCEYCHHBIX C YePeIIKaMU M Y4aCTKOM CTeOJIsl, KYIbTHBHPYEMBIX Ha arapu30BaHHOM cpe-
e MC uinu BoIONpoBOAHOH arapu3zoBaHHO# Bozxe. Ilpy MHGUIMPOBAaHWM PACTEHUH KOHMAUM
HAHOCWJIN HA aJaKCHAJbHYIO CTOPOHY JIHCTa Karuied 00beMOM 5 MKII U INIOTHOCTBIO CYCIICH3UU
3-10% konuauit/mi1. T'uCTONOrHYECKHE M SIEKTPOHHO-MUKPOCKOMMYECKHE HCCIEI0BAHUS TPOBO-
JIAITH 110 OOIIENPHUHATON METOMUKEe Ha 2—7-¢ CyT mocie WH(UIMPOBaHUS. YCTAHOBICHO, YTO
cTereHb HHUIUPOBAHHUs IN VIVO ONPEeAeseTcs: BBICOKOM BIAKHOCTBIO BO3/1yXa M ONTHMAIbHBIM
TeMIIEpaTypPHBIM ANHAIIa30HOM, TOTa Kak in Vitro (23—-24 °C, ~100 % BIaKHOCTH) CYIECTBCHHOE
BJIMSHUE OKa3bIBAaeT COCTAB MUTATENbHOM cpenbl. HezaBUCHMO OT yclIOBUI, OCHOBHBIMU CHUMII-
TOMaMH TIOPAKEHHUS INCTHEB PACTCHHUI ABISIOTCS XJIOPO3 W HEKPO3; B YCIOBHsX IN Vitro Ha ara-
pH30BaHHON Bojae HaOuojgaeTcst Oojiee BBIPAKEHHOE pa3BUTHE XJIOPOGMILIAEPEKTHBIX 30H H
MSATKOU THUJIN.

IToka3zaHo, YTO MPOHMKHOBEHHE MATOrCHA B TKAHW JIUCTA PEAU3yeTCs MHOKECTBECHHBIMU
IyTSIMH: Yepe3 YCTHUIA, BCIEACTBHE JIOKAJTHHOTO JIM3HCA KYTHKYJIBI, 110 aHTHKJIMHAIBHBIM KJIe-
TOYHBIM CTEHKaM JIHUJIEPMHUCA, C yJaCTHEM amnpeccopueB U MHOEKUNOHHBIX rH(. CexpeTopHbie
TPHUXOMBI HPOSIBIIIOT MOBBIIICHHYIO YCTOWYNBOCTD K MH(UIIMPOBAHUIO 110 CPABHEHHIO C HECEK-
PETOPHBIMHU.

BriepBble ycTaHOBICHO, 4TO HH(EKIMOHHbIE TH(bI B. Cinerea crnocoOHbI pacpocTpaHsiTh-
Csl HE TOJIBKO CYOKYTHKYJISIPHO U [0 MEKKJIETOYHOMY IPOCTPAHCTBY Me30(HIIa, HO U 1O dJie-
MEHTaM IPOBOJSIICH CHCTEMBI JIMCTA, YTO CHOCOOCTBYET YCKOPEHHOMY PAaCHpPOCTPAHCHUIO MH-
¢exun. OTBET TKaHel Kak in Vivo, Tak M in Vitro conmpoBOX/IaeTcsi HAKOIIEHHEM IOJIHCAXaph-
JIOB B KCWJIEME, YTO MOXKET OTPaXaTh Y4acCTHE IMPOBOJSIICH CHCTEMBI B 3aIUTHBIX PEaKIUAX
pacTeHus.
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AMHWHOKHUCJIOTHBIN COCTAB XBOW COCHBI OBBIKHOBEHHOM
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AMINO ACID COMPOSITION OF SCOTS PINE (PINUS SYLVESTRIS L.)
NEEDLES AS AN INDICATOR OF ECOLOGICAL ADAPTATION OF
RELICT POPULATIONS ON THE SOUTHERN BORDER OF THE AREA

M. V. Ryabukhina %, Z. N. Ryabinina ?*, K. V. Krutovsky *

! Forensic Science Center, Ministry of Internal Affairs of the Russian Federation, Moscow, Rus-
sian Federation

2Federal Research Centre of Biological Systems and Agrotechnologies of the Russian Academy
of Sciences, Orenburg, Russian Federation

3N. L. Vavilov Institute of General Genetics, Russian Federationn Academy of Sciences, Mos-
cow, Russian Federation

4 Georg-August University of Gottingen, Géttingen, Germany

Keywords: amino acid composition, needles, adaptation, indicator, pine

The amino acid composition of needles of Scots pine (Pinus sylvestris) of different ages
was studied in the Alandsky, Alexandriisky, and Bolotovsky relict pine forests of the Orenburg
Region, located at the southern boundary of the species range. These marginal populations expe-
rience strong environmental constraints that influence physiological condition and adaptive re-
sponses. Needles from four age classes (1—4 years) were analyzed in 60 trees (15 per age group)
evenly distributed across populations. The relative content of key amino acids was determined
using capillary electrophoresis. Statistical analysis included Spearman’s rank correlations and
significance testing.

The results showed that amino acid composition is a sensitive indicator of adaptive pro-
cesses. Needle age significantly influenced metabolic structure, reflecting a shift from growth-
related to stress-adaptive strategies. Specifically, protein metabolism amino acids decreased with
age (valine r =-0,65; leucine + isoleucine r =-0,63; p <0,01), while compounds associated
with secondary metabolism increased (phenylalanine r = 0,42; p < 0,05). Stable metabolic mod-
ules were identified, including protein synthesis (r=0,91-0,97), stress response (methionine—
proline r = 0,96), and nitrogen redistribution (arginine—phenylalanine r =-0,87; p < 0,001).

Population-specific differences were observed: the Bolotovsky forest exhibited the strong-
est stress-adaptive profile, whereas the Alandsky forest showed greater metabolic stability. Over-
all, needle amino acid composition serves as an informative biochemical indicator of ecological
state and resilience in Scots pine populations at the range margin.
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POJIb METHJIMPOBAHNUSA TPOMOTOPOB I'EHOB U30®EPMEHTOB
GOYMAPATITUJAPATA3BI B PETYJIAIUU UX TPAHCKPUIIHUN
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THE ROLE OF PROMOTER METHYLATION OF FUMARASE ISOZYME
GENES IN THE REGULATION OF THEIR TRANSCRIPTION IN
SUNFLOWER LEAVES UNDER SALINITY

0. V. Sazonova -2

1Voronezh State Agrarian University, Voronezh, Russian Federation
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3acosieHe — OJJMH U3 KJIIOYEBBIX a0MOTHYECKUX CTPECCOB, OrPAHUYMBAIOLINX IIPOTYKTHB-
HOCTb TOJICOJTHEUHHMKA. AJANTalUs PACTeHUH K COJM BKJIIOYAET IEPecTpoiiky merabonausma, B
YaCTHOCTH PaboTy IHKIIA TPUKapOOHOBBIX kucioT. dymaparruaparasa (OI') — xiroueBoil dep-
menT LITK, npesicTaBieHHbIi y TOACOTHEUHHKA IBYMSI H30(hepMeHTaMu. Majou3y4eHHO! sSBIs-
€TCsl POJIb AMUTEHETHYECKHX MEXaHU3MOB, B YAaCTHOCTH CTEIEHM METHIMPOBAHHUS IIPOMOTOPOB
reHOB (hyMapaTruaparasbl OJICOMHEUHUKA B PETYIISIUHN UX TPAHKPHUIILIMU P 3aCOJICHHH.

OOBEKTOM HCCIENOBAHUS SIBISUIMCH JIUCTbS 14-THEBHBIX IPOPOCTKOB I10JICOTHEUHUKA
(Helianthus annuus L., copt ®narman). CoieBoil cTpecc HHIAYIUPOBAIHM IEPEHOCOM TPOPOCTKOB
6e3 xopHeBoii cuctemsl B pactBop 150 MM NaCl na 1, 3, 6, 12 u 24 4. Kontposnem citykuiu pac-
TEHUsI, BbIPALICHHBIE HA JTUCTHIIMPOBAHHON BoAe. B MHCTBAX mocne HSKCIepuMeHTa 1o 3acose-
HUIO onpezensu: 1) cymmapHyto akTuBHOCTh DI criekTpoOTOMETPUUYECKUM METONOM; 2) OT-
HOCHUTENBHBII YPOBEHb TPAHCKPUNTOB TeHOB m3odepmentoB ®OI' meromom I[P B peanspHOM
BpeMeHn ¢ oOpartHoit Tpanckpunuueid (OT-TILIP-PB); 3) craryc wmerwmuposanus CpG-
JIUHYKJICOTHIOB B IPOMOTOPHBIX PETMOHAX METOJOM IOJIYKOJIMYECTBEHHON MeTHicrenuduyie-
ckoii ITLP.

Ipu nevicrun 150 MM NaCl aktuBHOCTB (hymMapasbl Bo3pactaia B 5 pa3 K 6 4, 3aTeM CHH-
xanack nociae 12 4. OTH U3MEHeHMS! O0YyCIIOBJIEHbI TPAHCKPHUIIMOHHOW peryssiueil reHos
Fuml u Fum2. Yposens MetunupoBanus CpG B IpoMOTOpax KOPPENHPOBAI ¢ SKcIpeccueii: 60-
Jlee BBICOKOE METHJIMPOBAHHE COOTBETCTBOBAJIO 0OOJiee HU3KOMY COAEPIKAHUIO TPAHCKPHUIITOB.
[Ipennonaraercs, 4TO 3aCOJICHUE PETYJIHUPYET SKCIPECCUI0 MUTOXOHIPHAIBHONW M IIUTO30JIBHON
(bymapasbl yepe3 M3MEeHEeHHs: MeTIIINPOBaHus 0TAebHbIX CpG B MX IPOMOTOpAX.
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EFFECT OF MOLYBDENUM ON CATALASE ACTIVITY IN WHEAT
AND BARLEY

A. S. Satu, K. D. Kumargazy, M. K. Beisekova *
L. N. Gumilyov ENU, Astana, Kazakhstan

Keywords: barley, catalase, molybdenum, oxidative stress, wheat

Several stress factors, including salinity, drought, and soil pollution with heavy metals, lead
to inhibited growth and decline in cereal crop yield.

Molybdenum (Mo) is represented as a trace element essential for living organisms. In soils,
either Mo exists primarily in the form of molybdate ions (MoO4>). In plant metabolism, Mo takes
part as a catalytic component of several essential enzymes. Recently, the application of Mo
showed a beneficial effect on plant development. It includes increasing photosynthetic efficiency,
promoting plant growth, and enhancing antioxidative activity in a plant. The antioxidative de-
fence system is a key system in acclimation to high accumulation of ROS.

One of the enzymes of the antioxidant system is catalase. It plays a crucial role in cellular
defense, breaking down hydrogen peroxide (H20:2) into water and molecular oxygen.

In this study, cultivars of wheat and barley were used, including the “Astana” cultivar of
wheat and the “Baysheshek” cultivar of barley. For molybdenum treatment, 10 mM and 30 mM
solutions of molybdate were used.

Mo treatments increased CAT activity compared to control in wheat and barley. CAT activ-
ity in the “Astana” cultivar of wheat increased with the rise of molybdate concentration applied.
It was a rise to 58 % and 80 % under 10 mM and 30 mM molybdate, respectively. While in one
of the main grain crops, barley, Mo treatments increased CAT activity compared to the control by
24 % and 16 %, at 10mM and 30 mM molybdate, respectively.

This study shows important data that can be used for a better understanding of the use of
molybdenum for agriculturally significant cereal crops, wheat and barley. Both crop cultivars
showed similar results. However, the relative intensity of CAT activity in the “Astana” cultivar of
wheat demonstrated higher numbers under Mo treatment. These results show that molybdenum
application can enhance wheat and barley tolerance to environmental stress conditions. There-
fore, molybdenum addition in moderate concentration may improve stress tolerance and physio-
logical parameters of wheat, barley and other crop plants.

In conclusion, molybdenum is an important element for the root system and softens the an-
tioxidant system, thereby stimulating the resistance of protective mechanisms.

This research was partially funded by the Science Committee of the Ministry of Science and
Higher Education of the Republic of Kazakhstan, grant number AP22685648.
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BJIUSAHUE ABK HA COAEP)KAHUE U PACITPEJEJIEHUE AYKCUHOB
B TKAHSIX PACTEHU APABUJIOTICUCA B 3ABUCUMOCTHU

OT YYBCTBUTEJIbHOCTHU PACTEHUM K O TUJIEHY
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EFFECT OF ABA ON THE CONTENT AND DISTRIBUTION OF AUXINS
IN THE TISSUES OF ARABIDOPSIS PLANT DEPENDING ON THE
SENSITIVITY OF PLANT TO ETHYLENE AND UNDER THE
INFLUENCE OF SALINITY

A. O. Sevostyanova*, A. V. Korobova, G. R. Akhiyarova, G. R. Kudoyarova
UIB UFRC RAS, Ufa, Russian Federation

Keywords: Arabidopsis thaliana, ABA, ethylene, IAA, sodium chloride salinization

Ananranys pacTeHUH K 3aCOJICHUIO TPeOyeT KOOPAMHANKI TOPMOHAIBHBIX CHCTEM, OJTHAKO
MexaHu3Mbl BiusiHus ABK Ha pacmpenenenne ayKCHHOB B TKaHIX apaOHIONCHCa B 3aBUCUMOCTH
OT YyBCTBHUTEILHOCTU PACTCHUH K 3THJICHY OCTAIOTCS MAJIO N3Y4YECHHBIMU.

O6wekThl — pacrenus Arabidopsis thaliana poautensckoro skorumna Columbia (Col) u He-
YyBCTBUTENIbHbIE K dTHIIeHY MyTaHThl €trl-1. B Bo3pacte 3 nenens B 10%-Hblit pacTBop XoraH-
na-Apuona Beoquwar NaCl win ABK 1o xoneunoit konmentpaipu 150 MM u 10 MM, coorBet-
CTBEHHO. 3aCOJICHUIO TOJ[BEpPrajid eKeJHEBHO B TeyeHue 3 4. Uepes 3 qHs TKaHU MOOETroB U KOp-
Heil ukcupoBanu s onpenenenus coxepkanus ABK u YK, Ha uerBeprbie cyTKH H3Mepsuin
HOKa3aTeIl POCTa.

Pactenus Col mposiBuin afaniTHBHY!O pocTOBYO peaknnto Ha NaCl, CHIKAOIIy O TOBEpX-
HOCTb JUIS MOIVIONICHUS] TOKCHYHBIX HOHOB: MHIMOMPOBAaHHE HAKOIUICHHS MAacChl KOpPHEW y HUX
OBUIO BBIPQKEHO CHJIbHEE, YeM y MYTaHTOB. YMeHbIIeHHe Macchl KopHei y Col Obuto cBsizaHo ¢
MO/IaBJICHUEM Y/IMHEHHUsI OOKOBBIX KOPHEIl, 4TO, BEPOSITHO, CTANIO ciieAcTBreM cHikeHust UYK B
koHuMKax kopHeil. [Ipu aTom ypoBens ABK y ucnbitaBmmx 3aconenue pacrenuii Col Obut BbILIE,
yeM B KoHTpouie. Dk3orenHass ABK Taxke BbI3bIBasia CHIKEHHE ayKCHHOB B KopHsix Col u noaas-
nenne ux BeriaeHus. [lo manueM mureparypsl, ABK criocoOHa HHrHOMpPOBATH MONSAPHBII TPaHC-
nopt MYK, Hapy1asi rpaiueHT ayKCHHOB, HEOOXOIMMBIi /ISl POCTa OOKOBBIX KOPHE.

¥V myranToB etrl-1 nakomenust ABK B pacTeHUsX HE HPOMCXOAHIO, POCT OOKOBBIX KOpHEH
ne mmensics. Copepxanne MYK B koHunKax KopHeit cHipkanock nox BiusiHuem NaCl, onHako,
comacHo Oojee paHHMM JIaHHBIM, HE MOIJIO IOBJIMSATH Ha POCT KOPHEH M3-3a OTCYTCTBHUS UyB-
CTBUTENBHOCTH K dTHIIEHY. B skcniepumMenTax ¢ sk3oreHHoi ABK MBI He 3aperucTpupoBain us-
MeHeHus conepykanns YK B 1ienbIX KOpHSIX, U BETBICHUE KOPHEH HE MEHSUIOCE.

MoskHO mpeamnonarats, 4To JUis afanTaliy K 3aCOJICHUIO BajKHA YyBCTBUTEIBHOCTD K 3TH-
neny. [Ipu HOpManbHOM >THIICHOBOM curHaimHre ABK BbIONHSET pocT-perynupyronyto (yHK-
LIMI0, BOBJICKAs! ay KCUHOBBII CHrHa. Y MyTaHTOB €trl-1 sra cBs3p HapyleHa.

Hccnedosanue gvinonneno npu noooepiicke PH® (Ne 25-24-00499 om 28.12.2024).
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NON-FOLIAR PHOTOSYNTHESIS IN POD TISSUES AS AN ADAPTIVE
STRATEGY FOR MAINTAINING PLANT PRODUCTIVITY

G. N. Smolikova *, N. V. Stepanova %, A. M. Kamionskaya 2, S. S. Medvedev *

! Saint-Petersburg University, Saint-Petersburg, Russian Federation
2Federal State Institution Federal Research Centre “Fundamentals of Biotechnology” RAS, Mos-
cow, Russian Federation
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HenucroBoit (oTtocuHTe3 B TKaHAX IUIOAOB MPEACTABISICT COOON BaKHYHO aJalTHBHYIO
CTPATETHIO, MO3BOJSIONLYIO MOAJEPKUBATH MPOAYKTUBHOCTh PACTEHUI B yCIOBUSX abHOTHue-
CKHX CTPECCcOpoB, Koraa 3(h(heKTUBHOCTh POTOCHHTE3a B JIMCThAX CHUKaercs. [Ipu 3acyxe rmio-
JIbl PACTEHUH TEPSIOT MEHbILIE BOJbI, YUEM JIUCThS, O1aroaps TOJICTOH KyTHKYJIE U MAJIOMY YHCITY
YCTBHI] B IOKPOBHBIX TKaHsX (mepukapruii). [Ipu 9ToM, H3BECTHO, YTO (POTOCHCTEMBI B KIETKAX
10108 O0JIee YCTOHUMBEI K BBICOKUM TEMIIEPaTypaMm, a MPUCYTCTBHE OOJIBIINX KOJIHYECTB aHTO-
LHAaHOB U ()IAaBOHOUJIOB CIYXKHT 3amuToi oT Y@ panuannu. OCHOBHBIM MEXaHU3MOM IMOJJIEP-
KaHWs NPOAYKTUBHOCTH CIIYIKUT Q)nxcaum{ COz, BbIICTISIEMOI0 MUTOXOHAPUAMU MIPU JIbIXaHUH,
YTO KOMICHCHUpYET CHIkeHHe ¢ukcauun atMocdepHoro CO: nuctesiMu mpu crpecce. CunTes
3alacHbIX IMUTATCIbHBIX BEHICCTB IPU CO3PCBAHUU CEMSH Tpe6yeT 3HAYUTCJIBHOI'O KOJHNYECTBA
HAJI®H u AT® nns mpeBpalneHnst caxaposbl, HOCTYINAIOIIEH OT MAaTEePHHCKOTO pPAacTCHUs, B
TPHUO3bI U anee B aueTuia-KoA, KoTopelii HCHONb3yeTCst 1Sl CHHTE3a )KUPHBIX KUCIOT. [ToaTomy
HaJlM4ue B KIETKAaX IUIOJOB XJIOPOILIACTOB € PabOTAIOIMMH (POTOCHCTEMAaMM, a TaKkKe co0-
cTBeHHO# PyOucko, koTopas mo3BosisieT pUKCHPOBATh IOMOIHUTENbHBIE KoirdecTBa CO2, obec-
IIeYnBaeT B (DOPMUPYIOLIUXCSA CEMEHAX AIbTEPHATHBHBIC META0OJIMUCCKHE ITyTH JuIsi Ooiee H¢-
(DEeKTHBHOIO MCIIONB30BAHUSI ACCUMUIISITOB MAaTEPUHCKOrO pacTeHus. B nokmane OyayT obcyxk-
JIaThCsl OCOOGHHOCTH HEJUCTOBOIO (DOTOCHHTE3a B TKAHSAX IEPUKAPIIHS, KOXKYPbI M CeMsI0Nei
ropoxa (Pisum sativum). OrieHky (pOTOXHMHUYECKONH aKTHBHOCTH MIPOBOIMIIA NP oMoty PAM-
Guyopumerpun. AKTUBHOCTb PyOuCKO M3ydanu ImyTeM aHalli3a SKCIPECCUU FeHOB, KOTOPbIE KO-
nupytor maneporusasl Cpn60o u Cpn60B, a Takke reHOB, KOTUPYIOIINX aKTHBa3y PyOucko
(RCA) u dpochopudynokunasy (PRK).

Hccnedosanue evinonneno npu noodepoicke epanma Canxm-Ilemep6ypeckoeo Hayunozo
¢onoa Ne 25-PF-06-37.
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USING IN VITRO TISSUE CULTURE IN PEA BREEDING FOR
DROUGHT RESISTANCE

G. V. Soboleva 1, A. N. Sobolev %*
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CoBpeMeHHbIE COPTa rOpOXa MHTEHCHBHOIO THIA 00JaJaloT MOTEHLHUANbHOH Ouonoruye-
CKOW ypOXKaHOCTBIO 5—6 T/Ta. OCHOBHBIM a0HOTHYECKHM CTPECCOPOM, BIIUSIIOLIMM Ha peasn3a-
LHI0 MOTEHLIHUAIbHOH MPOTYKTUBHOCTH, SIBJISETCS BO3MAYIIHAs U IOYBEHHAs 3acyxa. [l jaib-
HEWIIero nporpecca B CEJIEKIUKM ropoxa IpelaraeTcs MOBBICUTh OMOIHEPreTHUECKUH OTESHIIH-
an pacteHuil. IlepcrieKTUBHBIM MaTepUaIoM JUlsl STOTO HANPABJIEHUS CENIEKLUH MOTYT CIIyXKUTh
JIUCTOBBIE MyTaHThI TOPOXaA.

Lens uccnenoBanuil 3aKitouanach B CPaBHUTENILHON OLEHKE 3aCyXOyCTOHYMBOCTH 00pa3-
[[OB TOPOXa C M3MCHEHHOI apXUTEKTOHHUKOI JINCTOBOTO alapara B CEICKTUBHBIX CHCTEMax in
Vitro u nonydeHuu pacteHuii-pereHepaHToB. MaTepHaaoM CiIy»KWIH Ka/UTyChl 0OpasLoB JILCTOY-
KOBOT'0, YCaTOr0, YCaTOIUCTOUYKOBOTO, PACCEYEHHOINCTOYKOBOIO 1 MHOTOKPATHO HETIAPHOMEPH-
CTOro MOp(OTHIIOB rOpoOXa.

B pesyinbraTe mcciie[oBaHuil MOKa3aHa BO3MOXKHOCTD Ju(pepeHIrauyl 00pas3oB ropoxa
10 OCMOYCTOWYHBOCTH B CEJIEKTUBHBIX crcTemMax in Vitro ¢ TIDT-6000(15 %). 3naueHue uHaEKca
pocta xautyca (VMPK) B onbiTe m3mensiocs ot 22,1 10 59,5 %. CpaBHUTEIbHBIN aHAIN3 TTOKA3al,
4TO HAaHOOJIbILIEH PE3UCTEHTHOCTHIO XaPAKTEPU30BAIUCH 00PA3LbI ¢ MHOTOKPATHO HETIApHOIIEPHU-
ctbiM THIoM aucrta. MPK B cpennem no rpynne coctaBui 52,5 %. JlocTaTouHO BEICOKHI YPOBEHb
YCTOHYMBOCTH  TPOJEMOHCTPHPOBAINM  00paslbl  PacCEYEHHOJIMCTOUYKOBOTO  MopdoTurna
(MPK = 40,4 %). HanbGonee 4yBCTBUTEILHBIMU K OCMOTHYECKOMY CTPECCY OKa3allMCh I'€HOTHIIBI
ycatoro mMop¢oruna. AHanu3 3(hGeKTHBHOCTH 0OerooOpa3oBaHus U3 OCMOYCTOWYHBBIX Kally-
cOB U (hOpMHUPOBAHUS (HEPTHIBHBIX PACTCHUH-PEreHEPAHTOB OKA3all IPEBOCXOICTBO JIUCTOYKO-
BBIX 00pa3ioB. B pe3ynbprare mosydeH 3aCyX0yCTOWYMBBIM, THCTOYKOBBIM, OCTOIBETKOBBINA COPT
ropoxa CTOJIeTHUK, BHECEHHBIH B ['ocpeecTp CelleKIIMOHHBIX HOCTHKEHUH 1 JNOMYIIEHHbIH K HC-
nons30Banuio B Llentpanpao-UepHozemHom u CeBepo-KaBkazckom pernoHax.

Paboma évinoanena npu noodepacke Munucmepemea nayku u gvicuezo obpasosanus Poc-
cutickou @edepayuu 6 pamxax 1 ocyoapcmeennozo 3adanus FGZZ-2025-0011.
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BJIMSHUE XJIOPUIHOI'O 3ACOJIEHUS HA POCT U PABBUTHUE
IMPOPOCTKOB COPTOB MATKOM U TBEPIOM ITIIEHUI[BI

M. C. Conux3oaa*, 3. M. Xampabaesa, M. M. SIkyooBa
TaKUKCKUH HAallMOHANBHBIN yHUBepcuTeT, [lymanoe, Tajkukucran
*sodikzoda93@mail.ru

KiroueBble cj10Ba: MIICHUIIA, POCT U Pa3BUTHE, COJICYCTOWYNBOCTD, XJIOPHIHOE 3aCOICHNE

THE EFFECT OF CHLORIDE SALINITY ON THE GROWTH AND
DEVELOPMENT OF SOFT AND DURUM WHEAT SEEDLINGS

M. S. Sodikzoda*, Z. M. Khamrabaeva, M. M. Yakubova
Tajik National University, Dushanbe, Tajikistan

Keywords: wheat, chloride salinity, salt tolerance, growth and development

B GonpmmHCTBE CTpaH MHpa 3aCOJICHHBIC ITOYBHI MIMPOKO pacnpocTpaHeHbl. OHU 3aHMMa-
10T MOYTH YETBEPTh IUIOMIAAN CYIIH, a TAaKKe TOJOBUHY BCEX OPOINAEMBIX 3€MEllb, U IJIOIIAIb
3aCOJICHHBIX TEPPUTOPUI IOCTOSHHO yBenuuuBaercs. PecryOnmka TapKuUKHCTaH HE SBISCTCS
HCKIIIOYEHHEM, B HacTosIee BpeMsi 3/1ech 6onee 20 % oporraeMbIx 3eMentb 3acoiieHsl, a 40-50 %
3eMellb HaXOAATCS II0J yrpo30il 3acoseHns. [lo kKauecTBEHHOMY cocTaBy COJIEH 3aCOJICHHBIC
nouBbl PecryOnnku Ta/UKMKMCTaH OYeHb PAa3HOOOPA3HBI, 371€Ch OTMEUYEHBI THUIIBI XJIOPHUAHOTO,
CyJb(haTHO-XJIOPUIHOTO, XJIOPHIAHO-CYIB(ATHOTO, CyIb()aTHOr0, KapOOHATHOTO W HHUTPATHOTO
3acosienus 1mouB. Cpeu HUX XJIOPUJIHOE 3aCOJICHHE SIBIISIETCS HanOojee TOKCHYHBIM M 3aHUMaeT
IepBOe MECTO I10 ILIOLIAIH.

Bce skcnepuMeHThI IPOBOAMIKMCH Ha Kadeape OHOXMMHHU B J1a0OPAaTOPHBIX YCIOBHUSIX B 3-
KpaTHO nmoBropHOocTH. CeMeHa COPTOB IMIIEHHIBI IPOPALMBAIIY B Yamkax [leTpu npu temnepa-
Type 25 °C B TepMocTaTe B TeUeHHE HeAean. Pe3ynbTaTsl OKa3ajl, YTO y COPTOB TBEP/IOM MIIIe-
munel Triticum durum Desf. Opuén u COMOHH, 10 CPaBHEHUIO C KOHTPOJBHBIM BAapHAHTOM, B
cpene ¢ 0,5 M NaCl Ha 3-ii geHb 3KCIIEpUMEHTa BCXO0B OBLIO MPAKTUYECKH OAMHAKOBOE KOJIH-
4ecTBO — Ha ypoBHe 57-58 % cooTBercTBeHHO. Ha 7-if ieHb BCX0XKeCTb 3epeH gocturia 63 %, a
y COpPTOB MArKOM mueHuipl Triticum aestivum L. Baran u Jlanmukop 2 Ha 3-i j€Hb 3KCHEpH-
MeHTa BcXo/10B O0buto 17 1 42 %, a Ha 7-i1 ieHb BCXOXKeCThb 3epeH coctaBuia 27 u 47 % coorBer-
CTBEHHO. B menoM B ycloBHSAX coieBoro crpecca copT JlanmMukop 2 yBeIHYHI BCXOXKECThb IO
CpPaBHEHUIO C KOHTPOJIbHBIM BapuaHToM Ha 147 u 113 % na 3-it u 7-i1 AHU npopaliuBaHus U 10-
Ka3aJl BBICOKYIO YCTOHYMBOCTb.

YcTaHoBieHO, YTO TOJ BO3ACHCTBHEM XJIOPHIHOTO 3aCOJICHUS JUIMHA KOpHEH uccriemye-
MBIX COPTOB yMeHblImIach Ha 36 u 40 % COOTBETCTBEHHO Y MArKOil mieHunsl coproB OpuéH u
Comonu, 1 Ha 17 1 25 % y TBepaoit mmenuisl copros Bartan u Jlanmukop 2. Bnusaue 0,5 M
koHneHTpauu NaCl Ha IIHHY 1MOOETOB MCCIICTyEeMBIX COPTOB TaKKe OBUIO OTPHIATCIIBHBIM, B
YACTHOCTH, Y MATKOM miIeHuI s coptoB OpuéH u COMOHM JaHHBINA MOKa3aTeNnb CHU3WICS Ha 15 1
18 %, a y TBepmoii mueHHIBl coproB Baran n Jlanmuxop 2 Ha 16 m 41 % COOTBETCTBEHHO IO
CPaBHEHUIO C KOHTPOJIEM.

TaxuM 00pa3oM, MOXKHO 3aKJIIOYHTh, YTO B YCIIOBHSX XJIOPHUIHOTO 3aCOJICHUS COpPTa MSIT-
KO MIICHUIIBI MPOSBUIN OTHOCUTENBHYIO YCTOMYNBOCTb.
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BO3JIEMCTBUE I''TU®POCATA HA MOPCKYIO
BEHTO-IIJTAHKTOHHYIO ITUATOMOBOIO BOJOPOCJIb
THALASSIOSIRA EXCENTRICA: TEPCIEKTUBHBIN TECT-OBBEKT
JJIS1I SKOTOKCUKOJIOTHYECKOT'O MOHUTOPHUHT A
IPUBPEXHBIX AKBATOPUI

E. C. ConromonoBa*, H. 0. Illoman, A. U. Akumos, O. A. PruibkoBa
OUILL MubIOM, Ceactomnoins, Poccus
solomonov83@mail.ru

KioueBblie ciioBa: riudocat, MUKPOBOAOPOCIIH, MUKPOCKOITHUS, IIPOTOYHAsI IUTOMTEpHs, (hoTo-
CHHTETHYECKast aKTHBHOCTb

EFFECT OF GLYPHOSATE ON THE MARINE BENTHIC-PLANKTONIC
DIATOM THALASSIOSIRA EXCENTRICA: A PROMISING TEST OBJECT
FOR ECOTOXICOLOGICAL MONITORING OF COASTAL WATERS

E. S. Solomonova*, N. Yu. Shoman, A. I. Akimov, O. A. Rylkova

IBSS, Sevastopol, Russian Federationn Federation

Keywords: glyphosate, microalgae, microscopy, flow cytometry, photosynthetic activity

B paGore u3yueHo BiusiHHE repOunmaa rivdocara Ha MHKPOBOIOPOCIbL T. excentrica.
YcraHoBiieHO, 4TO TH(OCAT OKAa3bIBACT BBIPAKCHHOE MHTHOMpYIOIIee NEUCTBUE HA POCT KYJIb-
TypBl: MPU KOHICHTpPAIMK 25 MKI/1 dYepe3 72 4 YHCIEHHOCTh KJIETOK CHIDKaeTcs B 1,5 pasa.
JlanbHeliniee yBeanyeHHe KOHLEHTPALMU 3aKOHOMEPHO YCHIIMBACT TOKCHYECKHH A(PdeKT: KoH-
neHtparuu Boite 100 MKI/JT TIPUBOMAT K TIOJHOM OCTAHOBKE POCTa W MOCIEAYyIOUIeH Trudenn
KyJbTYpbl. AHAJIN3 MPOJYKLUH aKTUBHBIX (JOPM KHCIIOpPO/a MOKa3ajl pa3BUTHE OKHUCIUTEILHOTO
cTpecca, IpUYeM HeraTHBHOE BO3JCHCTBHE repOMIMaa MPOSBILSIETCS AaXe B HU3KUX KOHIICHTpa-
LMSX, TIpeBbIas Oy(epHyo eMKOCTh aHTHOKCHIAHTHOM 3aIuThl. Metabonuueckasi akTHBHOCTh
KIICTOK, OIlleHeHHass 1o ¢uyopecienimn FDA, cHmkaercst mpu BoszedictBuu rimdocara: ¢
109 otH. ex. B koHTpoIe 10 37 u 21 otH. ex. npu 150 u 200 MKI/1 COOTBETCTBEHHO, YTO MPSIMO
CBHJICTEJILCTBYET O HAPYLICHUH JKH3HECIOCOOHOCTH KIeTOK. OHOBPEMEHHO HAOIIOAeTCsl CHU-
JKEHHMEe MHTeHCUBHOCTH (hiiyopecueHiy xnopoduuia (FL4), uro yka3biBaeT Ha yMEHbIIEHHE CO-
JiepKanus (POTOCHHTETHYECKHX MUIMEHTOB. [lapamerpsl pOTOCHMHTETHYECKONW aKTHBHOCTH TaK-
Ke 3aKOHOMEepHO cHivkarores: Fv/Fm ymensinaercs ¢ 0,76 (kontposns) mo 0,21 npu 200 mkr/m, a
rETR - ¢ 0,470 0,14, 9TO CBUIECTENBCTBYET O HMOBPEKICHHU PEAKIIMOHHBIX LIEHTPOB (OTOCH-
crembl Il u HapyiieHun TpaHcropTa 3JIeKTpOHOB. JlaHHbIE KOH(OKaIbHOW MHUKPOCKOIHHU MOA-
TBEPIXKAIOT JICCTPYKTUBHBIC M3MCHEHHUSI — KIETKH YTPAYMBAIOT BHYTPEHHEE COACPIKUMOE, KOJIU-
YeCTBO XJIOPOIUIACTOB COKpAIllaeTcsi, BhIsBICHA AedopManus, pparMeHTanus saep, paccenBanue
XpoMaTuHa, TIudocaT BBI3BIBACT CMEIICHHE MUTOXOHIpUIT K iepudepun KJICTKHA Ha (OHE BEIpa-
YKEHHON BaKyOJIM3alUK IUTOIIa3Mbl. TakiuM 00pa3om, IMTOTOKCHYECKoe aAeiicTBre riaudocarta Ha
T. excentrica peamusyercs 4epe3 OKUCIUTENbHbIN CTpeCC, YrHETEHHEe (HOTOCHHTE3a U METa0OoIH-
YECKOIl aKTMBHOCTH, @ TAaKKe 4Yepe3 MOBPEKJICHHE SIEPHON CTPYKTYPBI M MHUTOXOHAPHAIIBHYIO
JUC(YHKIUIO, 9TO B COBOKYITHOCTH MPUBOAXT K MOAABJICHHUIO POCTA U THOCIH KYJIbTYPHI.

Hccneoosanue vinonneno npu noooepoicke epanma PH® Ne 26-26-20041.
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OU3NO0JOTI O-BUOXUMHNYECKHUE ITAPAMETPbBI
LOBELIA ERINUS PENDULA B YCJIOBHUSX YIVIEBOJOPOJHOI'O
CTPECCA

0. M. CornuxoBa*, A. C. I'puropuanmu, P. I'. ®apxyraunos
YVYHuT, Yda, Poccus
*sotnikova-bashedu@mail.ru

KuroueBble ciioBa: JACKOPATHUBHBIC pACTCHUS, He(bTSIHOC 3arpsi3HEHHUE, (bHTOpCMCL[I/IaI_II/IH

PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS OF LOBELIA
ERINUS PENDULA UNDER HYDROCARBON STRESS

Yu. M. Sotnikova*, A. S. Grigoriadi, R. G. Farkhutdinov
UUNIT, Ufa, Russian Federation

Keywords: ornamental plants, oil pollution, phytoremediation

Hedtb 1 HedTenpoyKThl OTHOCATCS K YUCILY IJIABHBIX (JaKTOPOB 3arpsi3HEHUs] OKPY’Kalo-
meit cpensl. OMHUM U3 KIIOYEBBIX METOROB 3(Q(MEKTUBHOH JOOUHCTKH MOYB OT HE()TSHBIX yrie-
BOZIOPOJIOB sIBIISieTCS (pUTOpEMeAnalys. DTOT MPOLECC BaKEH HE TOJILKO Ul BOCCTAHOBJICHUS
CEIBbCKOXO03AIICTBCHHBIX 3€Mellb, HO U TOPOACKHX TEPPUTOPUI, IO3BOJISASA OXHOBPEMEHHO O3€iIe-
HATH TIPOMBIIIICHHbIE 30HHL. Llenb 1aHHOro MCCIe0BaHMs 3aK/II04anach B M3ydeHuH (Gu3nomo-
IUYECKUX M OMOXMMHYECKUX IapaMeTpoB pacrenuii Lobelia erinus pendula B ycnosusix nousen-
HOTO 3arpsi3HEHUS] OCH3WHOM.

3arpsA3HUTEIb BHOCIIN B KOHIIEHTpauu 4 % 0T Macchl II04YBbl. KOHTpOJIEM SBISLINCH pac-
TEeHHs, BBIPAILICHHBIC HA He3arps3HeHHOi mouse. IIpu onenke BauMsAHUA OCH3MHA Ha TOKa3aTelb
BCX02KECTH CEMsH JIOOeNIH Ha0JII01a]I0Ch HE3HAUUTEIbHOE CHIXKEHUE OTHOCHTEIBHO KOHTPOIIb-
Horo BapuanTa. [Ipu pocte pacteHuii Ha mo4se, 3arps3HeHHON OeH3MHOM, Yepe3 30 cyT cpeaHsis
JUIMHA U ChIpasi Macca 1100eroB COOTBETCTBOBANIA JUIMHE U CHIPOH Macce KOHTPOJIbHBIX PAaCTEHHIA.
Ha nmHy ¥ chIpyro Maccy KopHeit OeH3MH OKa3al CTUMYJIHPYIOIIee IeHCTBHE, IPH KOTOPOM PO-
CTOBBIC IIOKA3aTENH OIBITHBIX PACTCHHUI IIpeBhImany KOHTpoib Ha 20 %. Bblia nposeeHa oneH-
Ka ypoBHs (HOTOCHHTE3UPYIOIINX MUTMEHTOB: y PACTEHUH, MPOM3PACTAIOMIUX HA 3arpsA3HEHHOM
GensuHOM 1ouBe xJ0poduint @ u xaopodmiut b ocraBancs Ha ypoBHE KOHTPOIISI, YPOBEHb Kapo-
THHOM/IOB, OTHOCHUTENIFHO KOHTpOJisi, Obu1 cHikeH Ha 20 %. Habmromanoch Takke HeOGONbIIOE
YBEJIMUEHUE COZepKaHus Oenka B rmoderax M KOPHSX ONBITHBIX pacrenuit (Ha 10 % u Ha 15 %
COOTBETCTBEHHO). Taxske OBIIO YCTAaHOBIECHO CHIDKEHHE YPOBHS aKTHBHOCTH (hepMEHTa KaTanasbl
B JIUCTBSAX pacTeHus Jobenun Ha 15 % u xopHAx Ha 20 % 10 CpaBHEHHUIO C KOHTpOJeM. Bbisis-
JICHHBIC M3MEHEHUA (QH3MOI0T0-OMOXMMHYECKUX [apaMEeTPOB PACTCHHH, BBIPAIICHHBIX B yCIIO-
BUSIX 3arpsi3HEHHs I104YBbI O€H3MHOM, MOXKET CBHJIETEIILCTBOBATh O YACTUYHOH CTUMYJISALIMU PO-
CTa 3a CYeT JeTKHX (ppaKuuii yriaeBogopoIoB, AHCTBYIOMNX KaK (PUTOrOPMOHBI B HU3KHX KOH-
LeHTpanusx. Takxke U3BECTHO, 4TO HEOOJIBbIIHNE 03Bl MOJUIIOTAHTOB MOTYT YBEIHYUBATH COJEP-
XKaHHe oOmero Oellka, aKTHBHpPYs CHHTE3 3aIIUTHBIX OelkoB. He3HauWTeldbHOE CHIDKEHUE aK-
TUBHOCTU (JEPMEHTOB AHTHOKCHUJIAHTHON CHUCTEMBI M YPOBHSI (JOTOCHMHTETHYECKUX IUTMEHTOB
MOTYT yKa3blBaTh Ha CIOCOOHOCTb PACTCHHH aJalTHPOBAaThCS B YCIOBHAX YITICBOJIOPOIHOTO
cTpecca, 4To MO3BOJIsIET Henonb3oBaTh Lobelia erinus pendula B pamkax o3esieHeHHUs 3arpsi3HEH-
HBIX TOPOJCKHX TEPPUTOPUH.
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POJIb INIACTOXHHOHOBOT'O ITYJIA U IUTOXPOMHOTI'O
bsf-KOMIIJIEKCA B XOJIOJIOBOM AKKJIUMALIMU
ARCTOSTAPHYLOS UVA-URSI

B. E. Codponona
UBIIK CO PAH, Sxytck, Poccus
vse07_53@mail.ru

KuroueBble cj10Ba: TI1aCTOXWHOHOBBII Iy, HI/ITOXpOMHI)Iﬁ KOMIIJIEKC bﬁf

THE ROLE OF THE PLASTOQUINONE POOL AND CYTOCHROME bgf
COMPLEX IN COLD ACCLIMATION OF ARCTOSTAPHYLOS UVA-URSI

V. E. Sofronova
IBPC SB RAS, Yakutsk, Russian Federation

Keywords: plastoquinone pool, cytochrome bsf complex

Beunoszenensiit kycrapHuk Arctostaphylos uva-ursi (L.) Spreng. urpaer BaxHYIO pOJb B
(bopMHPOBaHUH MEP3IOTHBIX OHOTEOIIEHO30B B LINPKYMOOPEAIbHbIX U aJbIIMHCKAX YKOCHCTEMAX
SIkyTn. AHanu3 ce30HHOI AMHAMUKHU napaMeTpoB PAM-duyopomerpun u JIP-tecta mo3Bosuin
BBISIBUTH, YTO gosroBpeMenHas aganrtanus OCII k mTeaTbHOMY HH3KOTEMIIEpaTypHOMY CTpec-
Cy COIPOBOKAAETCS aAaNTUBHBIM yBenuueHneM Bkiaga nomyisiiauid @CII ¢ neaktuBasivu KBK
n PLI. Ha panHuX cTagusx X0JI0JJOBOTO 3aKJIMBAHUS B CEHTIOpE CHIKEHHE pa3BuTHs (E Tymre-
HHSl CONPOBOXKAACTCS YBEIMUYCHUEM KOHCTHUTYTHBHOIO TyiieHus (mapamerpa @, p), 3aMe/UICHH-
€M IepeHoca 31eKTpoHOoB 0T Qa K QB, HakoruieHneM 3akpbIThIX P @CII u pocTom muccunanmn
«130BITOYHOM» MOTJIOIICHHOW YHEPIHU B ITUX LEHTpaX. YBEIWYCHHE MHUHUMAJIBHON (iiyopec-
neHuuu FomozpasymeBaer ycuiaeHHe PeKOMOMHALUK 3apsoB, CBS3AHHOH ¢ OOpaTHBIM HEpPEHO-
coM a1ekTpoHoB ¢ Qa~ Ha P680" uepes deodurnn ¢ obpaszosanrem 'P680* u '02*. Bemyrmmum
(hakTOpOM, BBI3BIBAIOIIUM 3TOT (DEHOMEH, SIBJISICTCS MEPEBOCCTAHOBJICHHUE IJIACTOXHHOHOBOIO
(ITX) myna, 00ycIIOBICHHOE THCOATAHCOM MEXIY TPUTOKOM 351eKTpoHOB B [1X 1y 3a cuer «iu-
HeitHoro» (JIDT) n umkmyaeckoro (LIDT) tpancnopra snexkrponos Bokpyr OCI, n okuciaennem
ITXH: troxpomusm bsf-kommnekcom. 3amemnenne JIDT ot OCII k PCI (dasa IP), nmpeamorno-
JKUTEIILHO, B PE3yJIbTAaTe YCWICHHS (POTOCHHTETHYECKOTO KOHTPOJIS HA YPOBHE KOMIUICKCA ITUTO-
xpoma Dhef BBISBICHO yke HA paHHMX CTaAWsIX XOJIOZOBOTO 3aKalMBaHUA. IIpH OKOJIOHYJIEBBHIX
temneparypax JIOT or ®CII k ©CI nomHOCTbIO OIOKHPYETCS, UTO SIBISETCS CTPATErHYecKoi
amanTuBHON peakien 3ammtel ®CIL. B 3Tux ycnmoBusx MOXeT HaOIHOIAaThCS CHHKEHHE HKC-
MPECCHU TeHOB, KOAUPYIOIIMX KOMIIOHEHTBI [IUTOXpOMHOTO Def-kommiekca. B nepBoii monosune
OKTSIOpSI TIPH OKOJIOHYJIEBBIX M OTPUIATENBHBIX TemmepaTypax 10 —2...—5 °C LIDT sokpyr ®CI ¢
y4acTueM LHUTOXPOMHOTrO Def-komruiekca mMoxker oOecreynTh 3aKHCICHHE JIOMEHa XJIOpOoIuia-
CTOB, HEOOXOIMMOTO JUIsl KOHCTUTYTUBHOTO HAKOIUIEHHs 3eakcaHTHHA. OH SBISETCS KITIOYEBBIM
Y4aCTHHKOM MeXaHM3MOB 3auuThl @®CA 0T M30BITOYHOTIO OCBELICHUS M OKHCIUTEIBLHOTO CTpec-
ca B 3UMHUH W BECEHHUH TIEPHO/BI.

Hccneoosanue evinonneno npu noooepcke I ocyoapcmeennoeo 3adanusi Munobpuayku
Poccuu no npoexmy «Du3uon020-0UOXUMULECKUE OCHO8bL YCMOUYUGOCU U AOANMAYUL PACEHULL
PENpPe3eHMAMUBHbIX IKOCUCIEM KPUOIUMO30HbL 8 UsMeHsowemcs kiumame» Ne 126021217284-2.
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PHK-UHTEP®EPEHIIMS B CUCTEME YCTOMUYUBOCTH PACTEHUM
K BUPYCHBIM NATOI'EHAM
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RNA INTERFERENCE IN PLANT RESISTANCE TO VIRAL
PATHOGENS

N. A. Spechenkova* V. O. Samarskaya, N. O. Kalinina, M. E. Taliansky
IBCh RAS, Moscow, Russian Federation

Keywords: RNA interference, viruses, PVY, potato

IloBbIlIeHHE YCTOWYMBOCTH PACTCHUI K HEOIArompUsTHBIM (akTopaM Cpeibl, BKIOYAs
BHPYCHBIC NIATOTCHBI, TPEOYET BHEAPEHHS MHHOBAIIMOHHBIX MOAX0A0B. OJHUM U3 HHUX SBISCTCS
PHK-untepdepenuns (PHKu), mo3Bosisitoias celneKTHBHO MOAABISATh IKCIIPECCHIO TEHOB BUPY-
COB M aKTHBHPOBATH 3aLUTHBIC MEXaHU3MbI PACTCHHS-XO035/MHA.

B nacrosieil paboTe U3ydeHsl 3alUTHBIE OTBETHI Kaprodens (Solanum tuberosum L.) na
BHeceHHe »ok3oreHHoil nsynenodeynoid PHK (auPHK), romosnormuHoil ydactky reHoma
Y-upyca kaprodens (PVY). O6paborka nucteeB quPHK uHIymMpyer MexaHu3M IM0IaBICHUS
9KCIIPECCHU TeHOB, u3BecTHbIH kak SIGS (spray-induced gene silencing). OmnbITbI IPOBOAMIN HA
BOCIPUUMYUBOM copte MHauro, pacrenust yepe3 24 u nocne Hanecenust PVY-cneuuduunoit
nuPHK 3apaxanu Bupycom. [lokazaHo, 4To B 00pabOTaHHBIX JHCThSIX HAKAIUIUBAIOTCS Mable
unrepdepupyronme PHK — mapkeps! akrusatmu PHKu, a perumkanus Bupycnoit PHK nopasisi-
ercs. [Ipumenenne nuPHK npotue PVY npuBoauino k 3¢dexTHBHOMY MHIHOUPOBAHUIO PEILIH-
Kalli{ BUPYCa U B CUCTEMHO MH(UIIMPOBAHHBIX JIHCTHIX 00paOOTAaHHBIX PACTEHHH IO CpaBHe-
HUIO C KOHTPOJILHBIMU 00paboTkamu (pacteHus, o0padoTanubie AUPHK npoTtus HepoacTBEHHOTO
Bupyca — PVS).

IIpennoxenHast HaMu CTpaTerus 3alUThl ocHOBaHa Ha au3aiine AuPHK ¢ ncnonb3oBannem
AKTYQJIBHBIX JJAHHBIX O TEHETHYECKOM Pa3sHOOOpa3ny BapHaHTOB BUPYCOB, PACHPOCTPAHEHHBIX B
P®. C uenbro BEIOOpa ONTUMATIBHBIX MHIICHEH [UIs KOHCTpyHrpoBaHus npernaparos auPHK, ak-
THBHBIX IIPOTUB OOJIBIIMHCTBA BapraHTOB PVY, nmpoBeneH OMOMH(pOpPMaTHYECKHH aHAIIN3 BapH-
aHTOB 3TOr0 BHpPYyCa B MOJIEBBIX 00pa3iax kaproders, otoopanubix B 2021-2024 rr. CuHre3upo-
BaHHbIC IN ViVO wiy in vitro quPHK TectupoBanu Ha MojenbHbIX reHax. Hanbonee s dexrnBHoi
okasanace AuPHK, nanenennas va red HC-Pro Bupyca: 00paboTka €10 pacTeHHil CHIKAIa ypo-
BeHb perunkanuu PVY na 80 %.

IIpumenenne sx3orennoit MIPHK mpencrasisier co0oil mepcrneKTHBHYIO HETPAHCTEHHYIO
CTPATEruIo 3alUThl CEIbCKOX03AHCTBEHHBIX KYJIbTYp OT BUPYCHBIX IaTOI€HOB, KOTOpPask MOYKET
OBITh HHTETPHPOBAHA B CUCTEMbI YCTOWYMBOTO 3eMIICICIIHSI.

Hccnedosanue svinonnerio npu noooepcke PH® (PH® Ne 23-74-30003).

OcHoBHast My0JIMKALUSA ABTOPOB 110 TeMaTHKe JT0KJIa/1a:

Impact of exogenous application of potato virus Y-specific dSRNA on RNA interference, pattern-
triggered immunity and poly (ADP-ribose) metabolism / V. O. Samarskaya, N. Spechenkova, N. Markin, T.
P. Suprunova, S. K. Zavriev, A. J. Love, N. O. Kalinina, M. Taliansky// 1JMS. 2022. Vol. 23, N 14.
Art. 7915. DOI: 10.3390/ijms23147915
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KOMBUHUPOBAHHOE JIEMCTBHE 3ACYXH Y BEBICOKOM
TEMIIEPATYPBI UHAYHUUPYET 3AIUTHBIE PEAKIIUA
BUHOT'PAJIA TPOTUB ®PUTONATOI'EHOB

M. A. CynabipeBa*, E. I'. IOpuenko, E. O. Jlyukuii, A. E. Muixo,
H. B. CaBuyk, M. O. bapanos

OI'BHY CKOHILICBB, Kpacnonap, Poccust
mari.sundy@bk.ru

KoueBble ci10Ba: BUHOTPaJL, BOCIPUUMYHMBOCTG K (PUTOIATOreHaM, 3aCyXa, 3alUTHbIEC peak-
LIUH, TEMIIEPATypHBIN CTpecc

COMBINED HEAT AND DROUGHT STRESS INDUCE GRAPEVINE
DEFENSE RESPONSES

M. A. Sundyreva*, E. G. Yurchenko, E. O. Lutsky, A. E. Mishko,
N. V. Savchuk, M. O. Baranov
FGBSO NCFSCHVW, Krasnodar, Russian Federation

Keywords: grapevine, drought, heat stress, susceptibility to phytopathogens, defense response

VI3MeHeHHsT KIHMaTta NPUBOAAT K (OPMHPOBAHHIO CHEHH(HYCCKUX THIPOTCPMHUICCKUX
YCIIOBHH, 4TO BIEYET 32 COOOI M3MEHEHHsI COCTOSIHUSI PACTEHHUI U CBSI3AHHOTO C HUIM MHUKPOOHO-
ro coobuecTa. B mepuox Bererauuu Ha pacTeHHst BUHOTPaaa AEHCTBYeT KOMIUIEKC Hebnaro-
MPHUATHBIX 9KOJIOTMYECKUX (PaKTOPOB, CPEIH KOTOPHIX HAMOOIbLINI HeraTHBHBINH Y()PEKT OKa3bl-
BAIOT BBICOKAs TEMIEPaTypa, 3acyxa U (UTONATOreHbl. AOMOTHYECKUE YCIIOBUS MIEPUOJIA BereTa-
LM MOTYT KaK IOJIOXXHUTEIBHO, TAK M OTPHLATEIBHO BIMATH HA Pa3BUTUE ITATOTCHOB B CBS3U C
0COOEHHOCTAMM (PU3HOJIOTHYECKOr0 OTBETA BUHOTPAJa HAa BOAHBIA ACPUIMT U TeMIepaTypHbIe
ycnoBusi. Llenblo uccnenoBanus ObLIO H3YYeHHE 3alUTHBIX PeaKInii BUHOTpaaa U pa3BuTus Gu-
TOIATOT€HOB B MOJICBBIX YCIOBUSX M B MOJEIHMPYEMbIX YCIOBUSIX a0MOTHYECKHX CTPECCOPOB I1e-
prona Bereraiuu. VcciaenoBaHus MpOBEICHBI Ha JABYX COpTax BUHOrpana — PucinuHr u buanka,
nH(UIMPOBaHHBIX COBMECTMMBIMHU MaroreHamu Plasmopara viticola u Alternaria alternate, co-
OTBETCTBCHHO. UHCICHHOCTh 3MU(HUTHBIX MHKPOMHIIETOB YBEIMYMBANACH C YBEIHMYCHHEM He-
OJIaroNnpUATHBIX THAPOTEPMATIBHBIX YCIOBHI, B YACTHOCTH, PH HEJIOCTATKE OCAJIKOB M TeMIIepa-
Type BBILIC MHOTOJICTHEr0 CPeJHEro 3HaueHus. BocnpuumunBocTh copra Pucmunr k P. viticola
OblIa CBsI3aHA C MOJABICHHEM OOJBIIMHCTBA 3AI[UTHBIX T€HOB IPU 3aPAKEHHU B ONTHMAJIbHBIX
YCJIOBHUSIX U B YCIOBMSX 3aCyXH uepe3 24 u mocie MHOKyJsiuu. KoMOMHMpOBaHHBIN abnoTHue-
CKHI CTpecC CTHMYJIMPOBAJ BHICOKHH YPOBEHb DKCIPECCHH 3AIlUTHBIX I€HOB, CHHTE3 BHHH(H-
pHHa, BBICOKOE COJEpHkKAaHUE MEPEKUCH BOJOPO/A U MEPOKCUIA3HYI0 aKTUBHOCTb BO BpPeMsl 3apa-
sxenust P. viticola, uto coorsercTBoBa0 MUHMManbHOMY JIHK matorena. Huskuit ypoBeHb dKC-
npeccun PDF1, no-Bugumomy, o0yciIoBIHBalI yCTOHYHBOCTE BUHOrpaza k A. alternata. ITarrep-
HBI 9KCIIPECCHH TEHOB BO BpeMsi HanMeHee 3 hekTnBHOTO 3apaxenus A. alternata 6suti cxoxu
y 000HX COPTOB.

Hccneoosanue evinonneno npu ghunancogoii noodepaicke Poccuticko2o HayuHo2o ¢onda u
Kybanckoeo nayunozo gponoa 6 pamkax nayunoeo npoexma Ne 25-14-20022.
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JETAJIPUHBI B AJIAIITAIIAA BEPE3BI IOBUCJIOM
K IMPUPOJHBIM YCJIIOBUAM KPHOJNTO30HbI AKYTUN

T. . Tatapunosa® U. B. Bacuibena, A. I'. [lonomapes
UBIIK CO PAH, fkyrck, Poccust
*t.tatarinova@gmail.com

Kurouesbie caoBa: Betula pendula, aganrauus, geruapuHbl, KPUOJIUTO30HA, HU3KKE TEMIIEPATYPHI

DEHYDRINS IN ADAPTATION OF SILVER BIRCH TO THE NATURAL
CONDITIONS OF PERMAFROST ZONE OF THE YAKUTIA

T. D. Tatarinova* L. V. Vasileva, A. G. Ponomarev
IBPC SB RAS, Yakutsk, Russian Federation

Keywords: Betula pendula, adaptation, dehydrins, cryolithozone, low temperatures

B ycroitunBOCTH pacTeHuil K XOJIOAY M UX aJanTalud K aDHOTHYECKAM CTPECCOBBIM (hak-
TOpPaM cpezibl 0CO0YI0 POJIb UTPAIOT 3ALIUTHBIE OCIKU-IETHAPUHBI, TPENSTCTBYIONIME MOTepe
KJICTKOIf BOJBI 3 CUCT BBICOKOU T'MIPO(GUIBHOCTH U CTaOMIM3UPYIOMIUE KICTOUHbIC CTPYKTYPEI
n MemOpanbl. C HCIOJIB30BAHUEM TEXHOJIOTMM MMMYHOJETEKIMH BbISBICHBI 3aKOHOMEPHOCTH
CE30HHBIX U3MEHEHMII COCTaBa CTPECCOBBIX OEIKOB-AETUIPUHOB B TOJAMYHOM LIUKIIE Oepe3bl 110-
sucioii (Betula pendula Roth.), mpouspacrarolieii B yCIOBHIX 9KCTPEMAIBHO XOJIOJHOTO KIIMMa-
Ta KPHOIUTO30HB! SIKyTnu. IIpi MMMYHOOJIOTTHHIE CO CHELU(DUYESCKUMU aHTUTEIAMU B TOYKAX
Oepe3bl MOBHCIION HUICHTU(UIMPOBAHEI MAKOPHBIEC IETHAPHUHBI B HHTEpBaJe MOJI. Macc 15-21 u
63—69 /1. YcTaHOBIICHO, YTO M3MEHEHHSI B COCTAaBE U HAKOIUICHHUE B MOYKAX Oepe3bl JerHPUHOB
HAOJIIOAIOTCS OCEHBIO B MPEI3MMHHUI IEpHOJ MOArOTOBKH JIEPEBBEB K MOKOK (aBrycT-
ceHTsI0pb). B ronuuHOM 11Kie Oepe3sl HanOOIBIINM CE30HHBIM U3MEHEHUSIM T10JIBEPIKEHBI HH3-
KOMOJIeKyJIsipHbIe geruapuubl (15-21 kJl), ux cojxepkaHue BO3pacTano B KOHIE (eHomornue-
CKOM OCEHH M JOCTHUTajo IOCTOSHHOIO YPOBHS B HEPUOJ HU3KUX OTPULIATENIBHBIX TeMIIepaTyp.
[Moka3aHo, 4TO B 3UMHHE MECSILbI, KO JePEBbsi XapaKTePU3YIOTCs IPEACIbHON MOPO30yCTOii-
YHUBOCTbBIO, BBICOKHI yPOBEHb ACTUAPHUHOB KOPPEIUPYET C HU3KMM COZIEPKAHUEM BOJbI B OYKAX
Oepe3bl. BolsiBiIeHa B3aUMOCBSI3b MEXLY HPOJOIKUTEILHOCTHIO (PEHOIOrnuecKux (a3 pasBUTHS
Oepesbl MOBHUCIION U COAEPKAHUEM B MOYKAX HU3KOMOJIEKYIISIPHBIX AeruapuHOB. [losBnenune ne-
THAPHUHOB, 0COOCHHO HU3KOMOJICKYJISIPHBIX, B TIEPUOJI OCCHHEH aKKIIMMALUK PACTEHHH K X001y,
YKaspIBaC€T Ha HX HH}]yuHGeﬂbelﬁ XapakTep, BBI3BAaHHBIN npoueccaMmn COKpalleHUs: AOJTOThbI
JIHSL ¥ HapacTaHus X0y00Boro ¢pakropa. [Ipeamnonaraercs, 4To 0COOCHHOCTH aJalITHBHBIX U3Me-
HEHHH cocTaBa JIETMAPUHOB B MOYKaxX Oepe3bl yKa3bIBAIOT Ha UX BAXKHYIO posib B JOpMUpOBaHMU
MeXaHI3MOB ycroitunBoctr B. pendula x skcTpeManbHBIM IPHPOIHBIM YCIOBHSAM KPHOIUTO30HbI
SxyTun.

Paboma nposodunace ¢ pamkax 2ocydapcmeenno2o 3adanus Munucmepemea obpazosanuis
u nHayku P® no npoexmy «@u3zuonoco-ouoxumuieckue OCHO8bL YCMOUUUBOCMU U A0AnMAayuu
pacmenuil penpe3eHmamueHbIX IKOCUCIEM KPUOIUMO30HbL 8 UBMEHSAIOWEeMCsl Kiumame», Ne 2oc.
peaucmpayuu 126021217284-2.
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PEAKIIAA HA ®OTONEPUOINYECKHAN CTPECC KAK MOJEJb
A1 A3YYEHUA MEXAHU3MOB HECNENU®UYECKON
YCTOUMYNBOCTHU PACTEHUH
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*shibaeva@krc.karelia.ru
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PLANT RESPONSE TO PHOTOPERIODIC STRESS AS A MODEL FOR
STUDYING THE MECHANISMS OF NON-SPECIFIC PLANT
TOLERANCE

A. F. Titov, T. G. Shibaeva*
IB KarRC RAS, Petrozavodsk, Russian Federation

Keywords: non-specific tolerance, photoperiod stress

Bomnpoc 0 MexaHH3MaX yCTOWYHMBOCTH, B TOM YHCIIE MEXaHMW3Max crenuduaeckoi (crenu-
IN3UPOBAHHOM) 1 HeCTICHM(UUCCKOM YCTOHYMBOCTH, ¥ MX POJIM B BBDKUBAHWUM PACTEHHH B He-
ONaronpusATHBIX yCIOBUSX OOCY)KIaeTcsi B JUTEpAType YK€ OYeHb JaBHO. 32 MHOTHE TOAbI T0-
CTEINEHHO CJIOXKMIIUCH IPEJCTaBICHUs, pa3JieseMble CeroiHs OOJBIIMHCTBOM CIELHAINCTOB B
9TOW 00J1aCTH, COTJIACHO KOTOPBIM PACTEHHUsI PACIOIATaloT MEXaHW3MaMM KakK CIelu(pUIeCKOi,
TaK ¥ Hecrenu(uueckol yCTOHYNBOCTH, POJIb U COOTHOCUTEIIbHBII BKJIAJ| KOTOPBIX B BbIXKUBAE-
MOCTh PAaCTECHHI 3aBUCUT OT OMOJOIMYECKHX OCOOCHHOCTEH 00BEKTa, MPHUPOIBI JCHCTBYIOLIETO
cTpecc-(pakTopa U ero J03bl, a TAKKe OT COMYTCTBYIOLUIMX yciaoBuid. [Ipu 3TOM oka3anoch, 4To
PacTeHHsI MCIIBITHIBAIOT CTPECC HE TOJIBKO KOT/Ia OHHU MOABEPraroTCs ACHCTBUIO TaKUX MPHPOJI-
HBIX (haKTOPOB, KaK HEJOCTATOK MIIM M30BITOK TEIlIa, BOJbI WIIM CBETA U T. 1., HO U B CIIy4ae BO3-
JIEUCTBYS Ha HUX (DAKTOPOB, C KOTOPHIMU B €CTECTBEHHBIX YCIOBHUSIX OHH B CBOCH JBOJIOLMOH-
HOM MCTOPMM HHUKOTAA HE CTAIKUBAINCH. Tak, MCCIENOBAHUS IMOCIEAHUX JET MOKa3ajlu, 4To,
MoZIBeprasi pacTeHus HOTONEPHOY, OTIMIHOMY OT OOBIYHOTO ISl TIPUPOJHBIX YCIOBHH (24 1),
MBI BBI3bIBAEM Y HUX CTPECC, HA3BAHHBIH B IUTEpaType (POTONEPHUOINUECKIM, KOTOPBIH MPEro-
JIOKUTEIIBHO CBSI3aH C LUPKAIHON aCMHXPOHMEH, T. €. HECOOTBETCTBUEM BHYTPEHHHX PUTMOB C
BHemHuME cBeTo-TeMHOBbIMU nukiamu (CTLI). Ilox ero BimsiHHEM B PacTCHUSIX MPOUCXOMUT
LeNblid KOMIUIEKC (DH3MONIOro-OMOXMMUYECKUX HM3MEHEHHH/HapyIIeHnH, KOTOpble BO MHOIOM
AQHAJIOTMYHBI T€M, KOTOPbIe HAOIIOAAIOTCS y PACTeHUH NPU ASHCTBUHU JAPYTHX HEOIArONPUSTHBIX
(bakropoB u npu crapeHud. Ho yunThbIBasi, YTO B €CTECTBEHHBIX YCIOBHAX PACTEHUS B IPOLECCE
9BOJIIOLIMM HUKOT/Id HE CTaJKMBAJIMCh C NMEPHOJUYECKH TTOBTOPSIOLIMMHCS aHOMAJIbHBIMU (YKO-
poueHHbIMU Min yuHeHHbIMH) CTLI, MOHO ¢ 60iIb1IOM 0J1€l YBEPEHHOCTH YTBEPKAATh, YTO
B 9TOM CJIy4yae WX BbDKHMBaHHE OyleT 00ecreunBaThesl TOJNBKO U UCKITIOYUTEIBHO MEXaHU3MaMU
Hecnerupuyeckoil ycroitunoctu. Cie0BaTeabHO, 3TO MO3BOJISIET UCHOJIB30BATh PEAKIHIO pac-
TeHui Ha (POTOMEPHOANYECKHI cTpecc, 00yCIOBICHHbIH aeiicTBueM aHomanbHbix CTL, B Kaue-
CTBE NPOCTOH M YAOOHON MOJENIH JUIsl U3yUeHUs! HeclieU(DUUECKUX MEXaHU3MOB YCTOHUMBOCTU
pacTeHH, MOCKOJbKY CHeH(pUICCKHE MEXaHHU3Mbl YCTOWYMBOCTH B 3TOM CIIy4ae alnpHOPH OT-
CYTCTBYIOT.
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AKTUBHOCTb AHTUOKCUJAHTHOI'O KOMIIJIEKCA
PINUS SYLVESTRIS B3ABUCUMOCTHU OT ABUOTHYECKHX
BAKTOPOB CPE/IbI

H. A. Tpopumuosa*, JI. E. UBayenko
®dI'BOY BO «BI'TIY», bnarosemenck, Poccus
*trofimtsova.irina@yandex.ru

Kuruessle cioBa: Buramun C, karanasa, kapotuH, Pinus sylvestris, nepokcunasa

EVALUATION OF GLYCINE MAX AND GLYCINE SOJA TO THE
INFLUENCE OF BIOGENIC METAL SALTS WITH THE
PARTICIPATION OF CATALASES

I. A. Trofimtsova*, L. E. Ivachenko
BSPU, Blagoveshchensk, Russian Federation

Keywords: vitamin C, catalase, carotene, Pinus sylvestris, peroxidase

Cocna o6bikHOBeHHast (Pinus SyIvéstris) oTHOCHTCsI K pacTeHHUsIM, TPOSIBIISIONIMM IOBBI-
LIEHHYIO YyBCTBUTEIBHOCTb K 3arP3HEHHIO OKpYyxKarolel cpesbl. biaarogaps criocobHocTH nmpu-
crocadnuBaThesl K KpaiiHe HEONaronpHATHBIM YCIOBHSM €€ OTHOCSAT K BHAAM CTpecc-
TOJIEPAHTAM.

W3BecTHO, YTO OCHOBHASI POJIb B MPHUCIOCOOICHHN PACTCHUI K HEOIaronpusiTHBIM (hakTo-
paM NpHHAUIKUT (EepMEHTHBIM cucTemaM. Hamu onpenenena ynenbHast akTHBHOCTb U MHOXe-
CTBEHHBIE (DOPMBI MEPOKCHIA3 U KaTala3 XBOM COCHbI OOBIKHOBEHHOM, a TaKXKe COJCpIKaHHE B
Hel aCKOpPOMHOBOM KHMCJIOTHI M KapOTHHA B 00pa3lax, B3sTHIX HA YCIOBHO YHCTOH TeppUTOpHU
(Typbaza «MyxuHKa»), TEeXHOT€HHO-HAPYIICHHBIX 30HaX (KocMonpoMm «BocTouHslii», mopora y
3A0 «Acdanbr», okpectHoctd 3ATO VYrueropck) u mnpuropogHom paione (Bepxue-
BbrarosemeHck).

IToBblienHoe conepkanue ButTamuHa C BBISBICHO BO BceX 00pa3liax XBOM 110 CPABHEHUIO
C JIUTepaTypHBIMU JTAHHBIMH. YCTQHOBICHO, YTO B Mae M HIOHE (IIEPHOJI aKTHBHOIl BereTaru,
pocT 3e1eHoi Macchl) copepkanue BuTaMuHa C MHUHMManbHOe. MakCHMyM OTMEUEH OCEHBIO
(HOs10pb) ¥ 3uMOil (mexabpb, ¢eBpaib). DTO KiIacCHMYECKas 3al[UTHAS PEaKIHs XBOWHBIX —
HAaKOIUICHWE AaHTHOKCHJIAHTOB B XOJOAHBIN nepuon. CojepikaHne KapOTHHA 3aBUCHT OT MECTa
MPOU3PACTAHMS: YEM BBIIIE 3arps3HEHHE, TEM HIDKE COJIepiKaHHe KapoTHHA. MHHUMalIbHOE KO-
JIMYECTBO KApOTHHA OTMEUEHO B MIOHE, MAKCUMYM — B MapTe U arperne (BecHa, 10 Haualla akTHB-
HOTO COKOJBM)XEHUs). BbIsiBIeHa YeTkasi 3aBUCUMOCTb aKTUBHOCTH KaTasla3bl OT MECTa MPOU3-
pactanus: B OoJiee ONAromoy4HbIX YCIOBHSX aKTHBHOCTH BbILIE (MakcUMyM — Typbasa «My-
XHMHKa», aKTHBHOCTb B 2 pa3a BbIlIe, 4eM B okpecTHOCTAX 3ATO Yrieropck).

DnexrpodopeTndeckue CreKTpsl (hepMeHTa OBUIH OJNHAKOBBI BO BCEX TOUYKAX M3MEPEHUS,
XOTsl yJielbHasi aKTHBHOCTb Pa3jinyaiach. DTO 3HAUMT, YTO HAOOpP FeHOB, OTBEYAIOLIMX 3a Kara-
na3y, CTabWIIeH, MEHSETCS TOJIBKO X KCIIPECCHA. Y CTAaHOBIICHO, YTO IIEPOKCHIa3a COCHBI SIBIIS-
etcst 6osiee OT3BIBYMBBIM MapKepOM K M3MEHEHHIO YCIOBHii cpesbl. B Oosee 3arps3HeHHOM paii-
one (Yrieropck) yzaenbHas akTUBHOCTh (pepmeHTa Oblna Huke (B 2,5-3 pasa), HO IIPU 3TOM KO-
JINYECTBO MHOKECTBEHHBIX (popm ObLT0 BhImIe. [Tokazano, uro Butamut C 3¢ peKTHBEH Kak Map-
KEp CE30HHOr0 CTpecca, KAPOTHH — KaK MapKep 3arpsi3HEHUsl; IepoKCHa3a sBISETCS YHHUBEp-
CalbHBIM HHIMKATOPOM, TO3BOJIIIOMINM UG (EpeHIIPOBaTh MPUPOAY cTpecca (CE30HHYI0 HIn
TEXHOTCHHYIO).
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IN-GEL ACTIVITY ASSAY: COBPEMEHHOE COCTOSIHUE METOJA
U MMEPCNEKTUBBI KOJIMYECTBEHHOM OIIEHKN AKTUBHOCTH
KOMILJIEKCA 1 B KOHTEKCTE ®M3UOJOTIrMYECKOMI
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IN-GEL ACTIVITY ASSAY: STATE OF THE ART AND PROSPECTS OF
COMPLEX I QUANTITATIVE ANALYSIS REGARDING
PHYSIOLOGICAL RELEVANCE

1. V. Ukolova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: complex I, mitochondria, OXPHOS system, BN-PAGE, in-gel activity assay

Meron nerekunu akTUBHOCTH (hepMeHTOB B HaTUBHOM BN- mim CN-resne mupoko mprme-
HSIETCs JUIS U3yUeHUs HaIMOJIEKYJIsIpHOH opranusanuu koMiuiekcoB OKCDOC B pa3nyHbIX Op-
TaHU3MaxX W BUJAX, a TAKKe JUI CPAaBHUTEIBHOIO aHAIN3a KOHTPOJIBHBIX U OIBITHBIX BAPUAHTOB.
B 4acTHOCTH, METOZ MCIONB3YETCs JUlSl BBISABICHHS PA3IMUMil MEXAY JTUKUMHU U MYTaHTHBIMU
JUHUSMH ¥ IITaMMaMH, a TaKXKe KOHTPOJBHBIMH M CTPECCHPOBAHHBIMHU pacTeHHSIMH. B coBpe-
MEHHBIX MCCJIEIOBAHMSIX AKTUBHO MCIIOIb3YeTCs IETEKIMsl aKTUBHOCTH JbIXAaTEeIbHBIX KOMILIEK-
coB I, II, IV u AT®-cunrassl B rene. B OoibIIMHCTBE HCCieoBaHUd MeToJ «in-gel activity
assay» IPUMEHSIETCs JUlsl KaueCTBEHHOM JeTeKIH (EePMEHTOB C LEIbI0 U3yUeHHs UX HATHBHOTO
COCTOSIHMSI MJIM JI0KA3aTeNIbCTBA MPUCYTCTBUS (MM OTCYTCTBHUSI) MHTEPECYIOIIEr0 KOMILIEKCA B
MYTaHTHBIX JIMHUAX, B TO BPeMs KaK KOJMYECTBEHHbIH aHAIM3 aKTUBHOCTHU B T'€JIe UCIIOIb3YeTCs
3HAYUTEIBHO pexe. DTO 0OBACHAETCSl HEJOCTATOYHON N3YyYEHHOCThIO MEXaHH3MOB PEAKIMH, UTO
MOZHUMAET BOIPOC O (PU3HOJIOTHUYECKOI PEICBAHTHOCTH OLIGHKHM aKTHBHOCTH B rene. OqHoN n3
Hanbosee MHUPOKO UCIONb3YyEMbIX KOJOPUMETPUUECKUX PEAKIH SIBIAETCS JETEKLHUs aKTUBHO-
cTH KoMIUIeKca | B reiie, 4TO OOBSCHSETCS €ro BaKHOW POJbIO B (DOPMHPOBAHMU TPOTOHHOTO
IpaJMeHTa U B PErysslHU IPOLECCOB MOAJEPKAHUS MUTOXOHIPHAIBLHOIO PEIOKC-TOMEOCTasa.
[lomy4eHHble HAMK Ha PACTUTENBHBIX MUTOXOHAPHAX JAHHBIC B COYETAHWU C MMEIOIIUMHUCS B
JIUTEPAType yKa3bIBaIOT HA TO, YTO, BO-NIEPBLIX, B KOJIOPUMETPUUECKOH PEaKL1U B I'ejie y4acTBy-
eT KaTaJIUTHYECKH aKTHBHBIH X0JI0(EepMEHT, a BO-BTOPBIX, AKTHBHOCTh (hepMeHTa, N3MEpeHHast
in-gel, cornmacyercsi ¢ aktuBHOCTBIO IN Organello. B 3Toit cBsi3n MOXHO MPENONIOXHUTH, YTO B
KOJIOpIMETpHUYIecKoi peaknmu BoccTaHoBieHHs NBT kommiekcom | MokeTr ydacTBoBaTh He
toabko FMN, Ho u apyrue penokc-komnonentsl OTL, nanpumep Fe-S knacrep depmenta N2
n/uan yOUXHMHON, YTO MOIJIO Obl OOBSCHUTH COOTBETCTBUE AKTUBHOCTH (epMmeHTa in-gel u
in organello. Takum 06pa3oM, HECMOTpsSI HA TO YTO Ka4CCTBEHHAS JCTEKLMSI aKTUBHOCTH (ep-
MEHTOB B Te€JI¢ IaBHO U C YCIIEXOM NPHMCHSCTCS B PA3IMYHBIX HCCIEAOBAHUIX, OCHOBHBIC TIEp-
CHEKTUBBI MCIOIB30BAHUS METOJIa, MO-BUIMMOMY, CBA3aHBI C AaJbHEHIINM M3y4YEHHEM €ro Io-
TEeHLHaa 115 1eJlel KOINUeCTBEHHOIO aHalln3a 00pasLoB.

Hccneoosanue gvinonneno 6 pamkax eocyoapcmeenno2o 3adanus Munobpnayku Poccuu
onss OI'BYH CUDHUEBP CO PAH (Pee. Ne HHOKTP — 125021902487-9).
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YUYACTHE AINDB2 B OTBETE PACTEHUI1 TABAKA
(NICOTIANA TABACUM L.) B YCJIOBUSIX JE®UIIUTA BOJIbI

HN. B. ®enoceea*, I'. b. bopoBckuii, A. . Katbies, E. JI. T'opobLieBa,
J. B. IIatpukac, C. 0. 3opuna, H. E. Koporaesa, A. B. [lomopues,
A. M. llluraposa

CHDUBP CO PAH, HUpkytck, Poccust
*fedoseeva.irina2009@yandex.ru

KuroueBblie cj10Ba: akTUBHBIC ()OPMbI KHCIIOPO/Ia, alIbTEPHATHBHBIN 1Ty Th JbIXaHHsI, 3aCyXa, MHU-
TOXOH/IPHH, TabaK

PARTICIPATION OF ATNDB2 IN THE RESPONSE OF TOBACCO
PLANTS (NICOTIANA TABACUM L.) UNDER WATER DEFICIT
CONDITIONS

I. V. Fedoseeva*, G. B. Borovskii, A. I. Katyshev, E. L. Gorbyleva,
D. V. Pyatrikas, S. Yu. Zorina, N. E. Korotaeva, A. V. Pomorcev,
A. M. Shigarova

SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: alternative respiratory chain, drought, mitochondria, reactive oxygen species, tobacco

Henocrarox Biaru — oauH U3 BaKHEHIINX aOMOTHYECKHUX CTPECCOB, KOTOPHIH HETaTHBHO
BIMSAET HAa POCT U MPOJYKTHUBHOCTh pacTeHuil. B yclOBUSAX CHMXKEHHs JIOCTYIHOCTH BOJBI BCE
(ha3bl pocTa U pa3BUTHS PACTCHUH 3aMEUISIOTCS U3-3a IIOTEPU Typropa, HapyIIeHUs] aKTUBHOCTH
(epMEeHTOB M CHUIKEHHsI SHEProoOecrieyeH st B pe3yJibTaTe 3aKPbITHS YCTHUIL U U3MEHEHUs d(-
¢exTuBHOCTH (poTOCHMHTE3a. MUTOXOHAPHUN SIBISFOTCS KIIOUEBBIMU OpraHeUIaMH, PeryJmpyro-
muMH OanaHc peaoKC-9KBHUBAICHTOB KJIETKHM, I'€HEPUPYEMBIX, B TOM HYHCIE XJIOPOIUIACTAMH.
BaxxHyro poib B TakOH peryJisiiuy MpH CTpecce Urpact (yHKIHMOHWPOBAHHE AIbTEPHATHBHOTO
JIBIXaTeNIbHOTO MyTH B 9TUX OpraHeiuax. B maHHO# paboTe MccieqoBasoch BIMSHUE I€TepOJIo-
ruaHol skcnpeccun rena NDB2 Arabidopsis thaliana, xoxupyromero oauH U3 KIIOYEBBIX KOM-
TTOHEHTOB aJbTEPHATUBHOTO MyTH JBIXaHUS — anbrepHaTHBHYI0 HAJIH-nernaporenasy, B pacre-
HUAX Tabaka Ha coJepiKaHHe aKTUBHBLIX (JOPM KUCIOpPOAA, aKTUBHOCTb AHTHOKCHUAAHTHBIX (ep-
MEHTOB, COJICp)KaHHE MAaJOHOBOTO AMANIBAETH/A, MIPOJIMHA, COAEPKAHUE TPAHCKPUITOB I'€HOB,
KOJMPYIOLINX MHUTOXOH/IPUAJIBLHBIE U CTPECCOBBIC OEIIKH, a TAKXKE TPAHCKPHIILMOHHBIC (haKTOPBI
B YCIIOBHSX HEJOCTATKa BIaru. BriepBeie moka3aHo, 4TO 3acyXa, BEPOSTHO, BBI3bIBACT aKTHBAIINIO
OCHOBHOT'O JIbIXaTEJIBHOIO IyTH MUTOXOHIPHI pacTeHUid Tabaka, Ha YTO YKa3bIBACT 3HAUUTEIIb-
HOE TOBBIIICHHE YKCIIPECCHH MUTOXOHJPHUAIIBHBIX T'eHOB. Pactenust ¢ skcmpeccueit AINDB2
BCJIC/ICTBUE (DYHKIIMOHMPOBAHMS ajbTEPHATUBHONM LEenu nepeHoca sinekrpoHoB NDB2/NDA2—
Q/QH2-AOX B ycCHnOBHSIX HEIOCTATKa BIAroOOECIICUCHHUs HCIBITHIBAIN MEHEE BBIPAKCHHbIN
OKHCITUTEIbHBIH CTPEcC, YeM pacTeHHs JAUKOTO THIA, U XapaKTePH30BAIUCH IOBBIIICHHON JKC-
peccHeil psa CTPecCOBBIX TEHOB M TPAHCKPHIIIUOHHBIX (hPAKTOPOB, YYaCTBYIOLIUX B PEryJISILIHN
CTPECCOBOTO OTBETA, B TOM YUCIIE B KOHTPOJIBHBIX YCIOBHSX.

Hccnedosanue svinonneno 6 pamkax eoc. 3adanus Munucmepcmea Hayku u 8vicuie2o oopa-
s06anus Poccuiickou @edepayuu ons Cubupckoeo uHcmumyma @Gusuonrocuu u Ouoxumuu pacme-
nutt Cubupckozo omoenenus Poccuiickoil akademuu nayk (Ne 2ocydapemeennoii pecucmpayuu
125021902487-9).
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B TPAHCTEHHBIX PACTEHUAX KAPTO®EJIA

(SOLANUM TUBEROSUM L.) C TEHOM I'JIFOKO300OKCHJA3bI
M3 PENICILLIUM FUNICULOSUM

H. B. ®ununoBa, A. A. Mimenko, T. B. KonbiTuna*, JI. E. MakapoBa
CHUDUBP CO PAH, HUpkytck, Poccust
*kopytina@sifibr.irk.ru

KuroueBble cioBa: kaproderns in vitro, Solanum tuberosum L., Tpascrennbie pacTeHus, MepoK-
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PEROXIDASE AND POLYPHENOL OXIDASE ACTIVITY OF
INTRACELLULAR AND APOPLASTIC LOCALIZATION IN
TRANSGENIC POTATO PLANTS (SOLANUM TUBEROSUM L.) WITH
THE GLUCOSE OXIDASE GENE FROM PENICILLIUM FUNICULOSUM

N. V. Filinova, A. A. Ishchenko, T. V. Kopytina*, L. E. Makarova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: in vitro potatoes, Solanum tuberosum L., transgenic plants, peroxidase, polyphenol
oxidase, glucose oxidase, oxidative stress, hydrogen peroxide

Bospacraroiiee aaBieHne MaTOreHHOH MHUKpOQIopsl Ha (GoHE TI00ATBHOTO MOTEIICHHS
TpeOyeT pa3pabOTKH HOBBIX MOAXOJOB K IOBBIIEHUIO YCTOWYMBOCTH CEIbCKOXO3SHCTBEHHBIX
KyJnpTyp. OJIMH 13 TaKHX MOAXO0/I0B — CO3/JaHUE TPAHCTEHHBIX PACTEHUI C FeHaMHU, KOAUPYIOIIH-
MH 3alIUTHBIE OCIKH, HAIPUMEp, TIIIOKO300KCHA3y, KOTOpask OKUCISsS TIIIIOKO3Y HMPOAYLHUPYET
H2021 Tem caMbIM MOBBIIIAET YCTOHYMBOCTD pacTeHuil K (uronarorenam. OOBEKTOM HCCIEN0-
BaHUS SIBISUIHCH pacteHus kaprodens (Solanum tuberosum L.) copra Cxap6 u 3 TpaHCreHHBIC
JIMHUM 3TOro copTa, momydeHusie B [HY «UT'ully HAH Bbenapycu 1. B. CaBunubiM»: TuHUS
L17.2 — pacTeHHs ¢ HATUBHBIM TCHOM IJIIOK0300KcH a3kl gox u3 Penicillium funiculosum, muuuns
M 7.3 — pactenust ¢ MOIU(PUIUPOBAHHBIM TeHoM goX-mod u juHus Pb14.10 — pacrenust, TpaHc-
(bopMHpOBaHHBIE XOJIOCTHIM BEKTOpOM 0Oe3 rena. IlokazaHo, 4TO TpaHCreHHbIE PAaCTeHHs C Ha-
TUBHBIM U MOJM(DUIMPOBAHHBIM F€HOM JOX JEMOHCTPHPYIOT YMEPEHHOE M MOBBIIIEHHOE, COOT-
BETCTBEHHO, cozepkanue H20a. 'moko300kcHaa3a B TPaCHIEHHBIX PACTEHUAX CEKPETUPYETCs B
anortact, Omarozmapss JMAEPHONH MOCHEIOBAaTENbHOCTH, YTO MPUBOAWT K HAKOIUICHHIO
H202 uMeHHO B 9TOM KOMIAapTMEHTe. BbUIo BaKHBIM W3Y4NTh aKTMBHOCTb arOIUIACTHON HEpOK-
cunassl (I10) u cpaBHUTH C aKTUBHOCTBIO BHYTpHKIETOUHOH 110, a Takke onpeaennTs ypoBeHb
(beHOJ'Ile;IX COC}ll/IHeHI/Il‘/'I Kak Heq)epMeHTHle AHTHOKCUAHTOB U M3YYUTH aKTHUBHOCTb l'lOJ'lI/I(l)e-
Honokcuaassl (IIPO). Ycranosneno, cHmxenne aktuBHocTH [10 1 B anomtacte, n BHYTpH KJICT-
KU TpaHCreHHbIX JuHuid L17.2 u M 7.3, uem Gounbie koHuenTpaius H202, TeM MeHbIe akTHB-
Hoctb [10. BeisBieno, ysennuenne aktuBHocTH [1DO B 3TUX ke TMHUAX HA (JOHE MOBBILIEHHON
koHentpauun H202. CpenaHo mpeamonokeHue, O TOM, YTO BBICOKAs KOHIIEHTPALUS
H202 unakrusupyet 10 u BHYTpH KIETKH, U B allOILIACTE, HO B TO )K€ BPEMS MOXKET aKTUBHPO-
BaTh [IDO 00oux NoKaIM3aMI ¥ HHIYHPOBATh CUHTE3 ()EHOJIBHBIX COSTUHECHH.
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OU3NOJOTrNMYECKNE MEXAHW3MBI ITIOTJIOINEHUS N, P U K
PACTEHUSMU B ITIOYBAX THCCAPCKOM U BAXIIICKOM JIOJINH

X. H. Xamuazona*, M. M. SIky0oBa
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THE PHYSIOLOGICAL MECHANISMS OF NITROGEN, PHOSPHORUS,
AND POTASSIUM UPTAKE BY PLANTS IN THE SOILS OF THE HISSAR
AND VAKHSH VALLEYS

Kh. N. Khamidzoda*, M. M. Yakubova
Tajik National University, Dushanbe, Tajikistan

Keywords: soil, growth and development, elements, valley, sierozem soil

OjHOM M3 BayKHBIX 3a/1a4 (PU3HOJIOTUM PACTEHUN U arpOHOMUM SIBIISIETCsl 0OecrieyeHe pac-
TEHHH OCHOBHBIMHU 3JIEMEHTaMH MUHEpaibHOTro mutanus — a3otom (N), dochopom (P) u kannem
(K). Oti 31eMeHThl HeOOXOMMBI TSI HOPMAJIBHOTO POCTA, Pa3BUTHS U (OPMUPOBAHUS YPOXKas
CEJILCKOXO3SIMCTBEHHBIX KyNbTyp. ['mccapckas m Baxmickass momuHbl Ta/KWKHCTaHA SBISIOTCS
OCHOBHBIMH 30HAMH 3eMJIEIE/INS, OCOOCHHO JUlsl BBIpALMBAHUS XJIOMYATHHUKA, I0ITOMY H3yue-
HHUE arpOXMMUYECKHX CBOWCTB UX IT0OYB UMEET OOJIBIIOE HAYYHOE U IPAKTHYECKOE 3HAUCHUE.

HccnenoBanus mokasaid, 4TO CEPO3EMHbIC MOYBBI JAHHBIX PETMOHOB XapaKTEPU3YIOTCA
c1aboLIeIouHOM U cpeHeleNIouHol peakiueil cpeasl. B cBernbix Oorapusix cepo3emax pH
cocrasnsieT 7,8—-8,0, a B opomaeMbIXx TeMHBIX cepozemax gocturaer 8,0-8,2. Takue ycimoBus
CHMXKAIOT JOCTYIMHOCTh (pocopa, KOTOPBIH MEPEeXOJUT B TPYAHOPACTBOPUMBIE COEAMHEHMS.
A30T M Kanuil Taxke MOABEPKEHbI N3MEHEHUSIM I0J] BIUSHUEM ILIEIOYHOIN CPebl U ATUTENb-
HOT'O OpOILIEHUS.

VYcraHoBIIeHO CHIKEHHE cojieprkanus oaABMKHBIX Gopm N, P u K, uTo cBsi3aHO ¢ HU3KHM
COJICpIKaHUEM TyMyca, BBIMBIBAHUEM 3JIEMCHTOB M OCOOCHHOCTSIMH IIOYBEHHOU peakin. Hemo-
CTaTOK a30Ta NPHUBOAMT K ociabieHHi0 cuHTe3a OenkoB u xiopoduia, aehuuut docdopa
HapyLIaeT SHEPreTHYecKHidi 0OMEH, a HeXBaTKa KaJus OTPULATEIBHO BIHMACT HA ()epMEHTATHB-
HBIE TIPOIIECCHI M BOAHBIA PEKUM PACTCHHIMA.

C (¢u3M0IOrHYecKOl TOYKU 3pEHHs yXYALICHHE MHHEPAILHOTO NMUTAHHUS CHHKACT aKTHB-
HOCTh KOPHEBOI CHCTEMbI, HHTEHCUBHOCTE ()OTOCHHTE3a U NPOIYKTHBHOCTh pacTeHuil. [loaromy
JUISt TOBBIIEHUS TI00pOHst 1o4B ['Hccapekoit n BaxIckoil 101uH HE0OOXOAUMO PallOHAIBHOE
MPUMEHEHUEe MUHEPAbHBIX yJ00PeHNUH, MoaIepiKaHie TyMyCOBOIO COCTOSIHHS TI0YB U PEryJiH-
poBaHHE OpOLIeHHs. DTO OCOOEHHO BAXKHO JUISl IOJYYEHHUs! BHICOKUX YPOXKAEB XJIOMUATHHUKA U
JIPYTUX CENbCKOXO3SHCTBEHHBIX KYIBTYD.

Taxum 06pa3oM, MOXKHO 3aKIIOYHUTH, YTO IL[eJI0UHAas peakius noys ['uccapckoii n Baxu-
CKOM JIOJIMH CHMYKAET JOCTYITHOCTh a30Ta, ocdopa U Kanus, 4To yXyauaeT GU3noIornieckoe
COCTOSIHUE PACTeHHUH M TpeOyeT palMOHAILHOrO BHECEHUs YAOOpEHHUil Julsl HOBBILICHUS YpPO-
KAMHOCTH.
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O YETBEPTOM ITAPAMETPE CBETOBOI'O BO3JIEVICTBUS
HA PACTEHUS

T.T. lIn6aea*, A. ®. Turon
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ON THE FORTH PARAMETER OF LIGHT INFLUENCE ON PLANTS

T. G. Shibaeva*, A. F. Titov
IB KarRC RAS, Petrozavodsk, Russian Federation

Keywords: illumination, light/dark cycle, photoperiod

Cunraercs, 4TO B OTHOLICHHH PACTEHUI CBETOBOM (DAKTOp XapaKTepH3yeTCsl TpeMsl mapa-
METpaMU: MHTEHCHBHOCTBIO CBETA, €r0 CHEKTPaIbHBIM COCTABOM U IPOJO/DKUTENIBHOCTBIO CBE-
TOBOTO TMEpUoZia B CyTKax ((OTOneproaom). B ecTecTBEHHBIX YCIOBHUSIX KaXKIbIi M3 HUX Bapbu-
pyeT B IOCTATOUHO IIMPOKUX IpeJieax U COCOOSH OKa3blBaTh CYLIECTBEHHOE BIMSHUE HA POCT
U pa3BUTHE PAacTEHHMil. B 3aKpbITBIX cHCTEMax ¢ MCKYCCTBEHHBIM ocBelieHueM ((habpuku pacrte-
HMH, WM BepTUKAJIbHbIE (hepPMBbI), KOTOPbIE B MOCIEAHHE TOJbI MOIYYalOT BCe OoJiee IIMPOKOe
pacnpocTpaHeHUue B MUPEe, MaHUITYIMPOBAHHE CBETOBBIM (haKTOPOM IO3BOJISIET, K IIPUMEDY, JieT-
KO BBIXOJMTh 3a PaMKU HPUPOJHOTO CYTOYHOTO 24 4 LUKJIA U TOITOMY aHOMaJbHBIE CBETO-
temHOBBIe UKL (CTLL), oTam4HbIe OT 24-9acoBOTO (T. €. C MPOJODKUTEIBHOCTRIO MEHEE HIIH
Oosee 24 4), mMoay4MBIINE Ha3BaHWE, COOTBETCTBEHHO, YKOPOYCHHbIX win yaauHeHHbIXx CTLI,
CTaJIM BCE Yallle UCIIOIb30BATHCS, IPUYEM HE TOJBKO B IKCIIEPUMEHTAX, HO U Ha mpakrtuke. bia-
rojiapst 5TOMy 3a IOCJIEIHHE JIBa JIECATUICTHS] HAKOIUICHbI YOeINTENIbHBIC J10Ka3aTeNIbCTBA TOTO,
yro anoMasibHble CTL] criocOOHBI OKa3bIBaTh 3HAYUTEIIFHOE BIIMSIHUE HA POCT M pa3BUTHE pacTe-
HU, a uX 3G dEeKTh MOTYT OBITh KaK MOJIOKUTEIBHBIMU, TAK M OTPULATEIILHBIMU (B 3aBUCHMOCTH
ot napameTrpos CTL[ u uyBcTBUTENIBHOCTH pacTeHuil k aHoManbHbIM CTLL). BaxHo, yro mpu nc-
0JIb30BaHNK, HanpumMep, (poromnepuona 16/8 u, win nByx CTL 8/4 4, unn uersipex CTL 4/2 4,
i BocbMu CTIL] 2/1 4 MOXKHO MOJYYNTH PaCTEHUS HE TOJIBKO C pa3HbIM I'aOUTYCOM, HO U C pa3-
HBIM COZICP)KAHUEM TeX WM UHBIX MUTATEIbHBIX MM (YHKIHOHAIBHBIX BELIECTB, YTO B OIpeJie-
JICHHBIX CJIy4asiX IOBBIIIAET NOTPEOUTEILCKYIO CTOMMOCTb PACTUTENILHON NpoayKuuu. IIpu sTom
BCE TPH MapaMeTpa CBETOBOIO PEXMMa — WHTEHCHBHOCTH CBETA, CIICKTPAJIbHBIN COCTAaB M CyM-
MapHas IIPOJIOJKUTEIIBHOCTh CBETOBOTO MEPHO/IAa B CYTOYHOM IMKJIE — OCTAIOTCS B IAHHOM CITy-
Yyae HEU3MEHHBIMHU. DTO JAA€T OCHOBAHUA JJI BBIJCJICHUSA CIIC OAHOI'0, Y€TBECPTOTO IapamMeTrpa
CBETOBOTO Bo3zeicTBUs HA pacTeHus (komndecTBo CTL] B cyTkax, nim pacnpejencHue HHTErpa-
Jla CBETa BO BPEMEHH), KOTOPBI MOXKET OKa3blBaThb HA HMUX 3HAYMTENILHOE BIMsHME. B ecre-
CTBEHHBIX YCJIOBHAX €TI0 HET, TAK KaK B CyTOYHOM 24-9acOBOM IIMKJIE CMEHA JHS U HOYH IPOUC-
XOANT BCErja OAHOKPATHO. DTOT YETBEPTHIH MapamMeTp MOKa He TMOJy4Ws Ha3BaHUS, OJHAKO
HECOMHECHHO 3aCIIy’KHBACT IPUCTAIBHOIO BHUMAHUS U U3y4YCHUSL.
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METHOD FOR ASSESSING STRESS RESISTANCE OF CEREAL CROPS
GENOTYPES

O. N. Shupletsova
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BbisiBiieHHAsT BBICOKAsi TEHETHYECKAsi BapUaOEIbHOCTh MOP(POMETPUUECKUX U OHOXHMHYE-
CKHMX I0Ka3aresell COPTOB 3€PHOBBIX KyJbTYP B HEOJArONpPHATHBIX YCIOBUSX AKTYyaIU3UPYeT
MOMCK OOBEKTUBHOTO KPUTEPUSI CTPECCOYCTOMUMBOCTH TIPU BBIOOPE T€HOTHIIOB ISl BO3/IEIIbIBA-
HHS Ha 3arps3HEHHBIX TEPPUTOPHAX. B ycioBusx abHOTHUECKOro cTpecca, B YaCTHOCTH, TPU
HOHHOM TOKCHMYHOCTU METAJUIOB B KHCIIBIX IIOYBAX, OTMEUAIOT IOJIOKUTENbHYIO KOPPEIALHIO
MEX/ly AHTHOKCHJIAQHTHOW aKTMBHOCTBIO PACTEHMH M HAKOIUICHUEM (DEHOJBHBIX COSJUHEHHH
(®C) B pacTuTeNbHON TKaHU. B HaMX MccieoBaHUAX U3ydald BO3MOXKHOCTb MCIIOIb30BAHUS
nokasatesst @C B kauecTBE OHOXUMUYECKOT0 MapKepa CTPECCOYCTONYNBOCTH PACTEHHUH.

B pyJIOHHO# KyJIbTYpe ¢ HOHHON TOKCHYHOCTBIO antomunus (40 mr/n AIP") u kanmus (20 u
50 mr/n Cd**) mpoBeneH cpaBHUTENbHEIH aHamms comepxkanns ®C B MpopocTkax 9 TeHOTHIIOB
sUMeHs (B TOM 4ucie pereHepanTHoro npoucxoxzaenus) cenexuun @AHIL Cesepo-Bocroka n
3apyOeKHOI CeNeKInH. YCTaHOBICHA MOJOKHUTEIbHAS KOPPEIALHS MEXIY COICp)KaHHEeM CBO-
6oxHoii Ppaxuun OC B pacTUTENILHON TKAHU M KOPHEBBIMH TTOKA3aTENISIMU B JJA00PATOPHBIX IKC-
nepuMeHTax (¢ amomuameM — =0,51, ¢ xagmuem — r=0,58u 0,62) u ypoKallHOCTHIO
(r =0,64-0,68) 3TuX e reHOTHIIOB Ha ITOYBCHHBIX (DOHAX B BETrETAL[IOHHBIX OINBITAX C AHAJIO-
THYHBIMU CTPECCOPAMH.

OLleHI/IBaJ'II/I BIIMAHUC TOKCUYHOCTH aJJIFOMHMHHA M KaaIMHA B ITIOYBC (BeFeTaHVIOHHbIﬁ Ol'lbIT)
Ha MOp(oIornyeckne U OHOXMMHYECKUE MOKA3aTeIN B JIMCThSIX PETEHEPAHTOB OBCA M SUMEHS,
MHIYILIMPOBAHHBIX B CENCKTHBHBIX CHCTEMax IN Vitro. B cTpeccoBBIX yCIOBHAX pereHEepaHThI 1Mo
CPaBHEHHUIO ¢ UCXOHBIM ICHOTHIIOM MMENHU 0oJiee cnadble CUMITOMBI OKHUCIUTEIBHOTO CTpecca,
JIMarHOCTHPYEMBIE 110 COJIEPIKaHHUIO0 MaJOHOBOTO Juanbaeruaa 1 @C. B KOHTPOJIBbHBIX YCIOBHAX
MO00HBIE PA3INUKs OTCYTCTBOBANIN.

IIpenmnaraercst ucronp30BaTh Mokaszareib coaepkanusd OC B pacTUTEIBHOI TKaHU 3€pHO-
BBIX KyJIbTYp B KaueCTBE KPUTEPHsl OLIEHKU MX MOTEHLUAIbHON aJanTHBHOCTH B YCIIOBHAX 110Y-
BEHHOT'0 CTpecca.

Hccneoosanue svinoamneno npu noodepoicke Munoopuayku P 6 pamkax eocydapcmeenno-
20 3adanusi OI'BHY «®edepanvhobiii acpapheiti Hayuweii yenmp Cesepo-Bocmora umeHu
H. B. Pyonuykozo» (mema FNWE-2025-0008).
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UAEHTUO®UKALIUA HOBOT'O S-I'EHA BOCITPUMMYUBOCTH
K T'PUBHBIM 3ABOJIEBAHUSIM HA XPOMOCOME 5BS MSATKOW
MNIEHULBI T. AESTIVUM L.

A. b. lllepoann*, M. K. Bparuna, /I. A. Aponnukos, I'. A. Bacuiibes,
E. C. CkounotHeBa, A. JI. [Ines, E. A. Canuna

Ulul" CO PAH, HoBocubupck, Poccns
*atos@bionet.nsc.ru

KiroueBble cjioBa: BOCIPUIMYHBOCTD, IpHOHBIC 3a00I€BaHMs, MATKasl MIICHHUIA, [IEJIEBOE Ce-
KBEHHPOBAHHE, S- TEHBI

IDENTIFICATION OF A NEW S-GENE FOR FUNGAL DISEASE
SUSCEPTIBILITY ON CHROMOSOME 5BS OF COMMON WHEAT
T. AESTIVUM L.

A. B. Shcherban*, M. K. Bragina, D. A. Afonnikov, G. A. Vasiliev,
E. S. Skolotneva, A. D. Pnev, E. A. Salina
ICG SB RAS, Novosibirsk, Russian Federation

Keywords: susceptibility, fungal diseases, common wheat, targeted sequencing, S-genes

IlepcriekTuBHON cTpaTeTuei A co31aHus TeHETHYECKH YCTOWYHMBBIX PACTEHUH K pa3ind-
HBIM HH(PEKLHOHHBIM 3a00JICBaHUSM SIBIISIETCS MHAKTHBALIUS WIIM CHUKEHHUE SKCIIPECCUH S-TeHOB
BOCIPHUMYHBOCTH, CO3/IAIOLINX OJIaronpHUsTHBIE YCIOBHS IS 3apayKeHHs ITATOTeHAMHU M UX pa3-
MHOXKCHHSI B PAacCTUTEJIBHBIX TKaHsX. PaHee, 3 cocraBa F4 xapTupyromei MmomyJssiiuui Msrkon
IIICHUI[BI, TIOJyYSHHON OT ckpemuBanust tuaun LrW(52) x rubpug 215, Obuin 0TOOpaHbI IO
5 pacrenuit Lr52+ u Lr52- na ocuose nanubix resorunupoBanus KASP u SSR-mapkepamu, a
TaK)Ke CKPHHUHTA Ha yCTOWYMBOCTH K JUCTOBOH (Oypoil) prkaBUMHE, BBI3BIBAEMOI TPUOHBIM Ia-
toredom Puccinia recondita Dietel & Holw. ¥ Bcex oroOpaHHBIX pacTeHuii ObUIO MPOBEICHO
LIEJICBOE CEKBCHUPOBAHME ydacTKa XpoMocoMbl 5BS pasmepom 26,6 MO, comepiaiiero jgoKyc
Lr52, napsiy ¢ ApyruMu JIOKyCaMH yCTOHYMBOCTH (K cTeOIeBOH pkaBumHe, cenropuosy). Cpas-
HEHHE TEPBUYHON CTPYKTYpPbI JAHHOTO y4acTka y pactenuii Lr52+ u Lr52- me ouiBmio JJHK
HOJIMMOP(HU3MOB, OTIIMYAIOLINX ATH IPYIIIBI APYT OT APYTra, 32 HCKIIOYEHHUEM JSNICLUH Y yCTOM-
4yuBbIX Lr52+ pactennii rena, xomupytomero perenropononodnyio kunazy ANXURI. ITHP ¢
HCHOJIL30BAHUEM CIELM(PUIECKUX NPAHMEPOB K TOMY T'eHy moaTBepauio Gakt nenenuu. Panee,
y apabupornicrca Obl1a BbIsIBICHA (yHKIMOHANIBHAsA posib TeHOB ANXUR B kadecTBe HeraTHBHBIX
peryisTopoB uMMyHuTeTa. Takum oOpasom, neneuns npeanonaraemoro S-rena ANXURL mosket
OOBSICHUTh HAIMYHME YCTOMYMBOCTU K Oypoil pxkaBumHe y Lr52+ pacrenuii. Hannuue cuernsies-
HBIX ¢ LIr52 n0KycoB yCTOMYMBOCTH K APYrMM I'PHOHBIM 3a00JIeBaHHSIM IO3BOJISICT BBICKA3aTh
rurnore3y o BiausHUM ANXURL 1 Ha 311 3a001€BaHus, 4TO, OHAKO, TPEOYEeT AAIbHEHIIIEro HKC-
MEPUMEHTAILHOTO MOATBEPIKICHHSI.

Hccneoosanue evinonneno npu noooepacke epanma PH® Ne 21-76-30003-11.
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BJIUSAHUE KOHIHEHTPAIIUU ®PUTOI'OPMOHOB HA TMHAMUKY
HOI'JIOMEHUA PACTBOPA CEMEHAMMU INIIIEHUIL

C. 3. Omomaimmsona*, X. H. Xamunsona, Y. /Ix. Hypos, C. U. Paxxat3ona
TaKUKCKUH HAallMOHANBHBIN yHUBepcuTeT, [lymanoe, Tajkukucran
*sayod_asoev@mail.ru

KunoueBble cji0Ba: MIICHUIIA, POCT U Pa3BUTHE, (PUTOrOPMOHBI, COPTA, YPOIKAHHOCTD

THE EFFECT OF PLANT HORMONE CONCENTRATION ON THE
DYNAMICS OF SOLUTION UPTAKE BY WHEAT SEEDS

S. E. Emomalizoda*, H. N. Khamidzoda, U. J. Nurov, S. 1. Rajabzoda
Tajik National University, Dushanbe, Tajikistan

Keywords: wheat, growth and development, phytohormones, varieties, yield

DUTOrOPMOHBI SIBIISIFOTCS BOKHBIMH PETYJIATOPAMHU ITIPOLIECCOB TPOPACTAHHS M PAHHETO
pa3BuTus pacteHuid. Ha HayanbHbBIX 3Tanax OHTOreHe3a CIIOCOOHOCTH CEMSH MOIJIOIATh BOAY U
pa3IMYHBIE PACTBOPHI ONpPEEIseT aKTHBALMIO (PEPMEHTATUBHBIX U OOMEHHBIX IIPOLECCOB, YTO
HAIpPSIMYIO BJIMSIET HA DHEPTHIO NMPOPACTAHUS M JalbHEHIIMI pocT. B cBA3M ¢ 9TMM H3yuyeHHe
BJIUSHUST (JUTOTOPMOHOB Ha JMHAMUKY HOIJIOLIEHUS] UMEET OO0MbIIOe 3HAYEHUE JUIs OBBILICHUS
3 PEKTUBHOCTH CEIIbCKOXO3SIHCTBEHHOTO MPOU3BO/ICTBA.

B xone uccrnenoBanus ceMeHa JByX coproB mueHuibl — HaBpy3 n Baran — oOpabarbiBa-
ek pactBopamu ¢uroropmonoB (PI'b, UYK, I'MK) B konuentpauusax 0,001 %, 0,01 % u
0,1 %. Ilornomenue pacTBopa OLEHUBAJIOCH Yepe3 OlpeIeIeHHbIE BPEMEHHbIE HHTEepBabL: §, 16,
24, 32, 40, 48, 56 u 64 4, a MOTy4YCHHbIE JaHHBIE CPAaBHUBAIHUCH C KOHTPOJIBHBIM BapHaHTOM
(Boga).

Pesynbratel mokazanu, uro copt HaBpy3 oTnuuaercst Gosee CTaOMIBHON ANHAMHKON T10-
TJIONIEHUS 0 cpaBHEHUIO ¢ coptoM Batan. Huskast konuentpanms (0,001 %) B 1iesiom oka3siBaet
cnabocTumympyioree aeiicteue, cpenuss konuentpauus (0,01 %) obecrieunBaer MakCHMAalb-
HBIH cTUMyIHMpyIomuid 2 ekT, Torna kak Beicokast koHuentTpamus (0,1 %) MOXKeT BbI3bIBATH MH-
ruOUpOBaHUE MpoLecca.

Cpenn uccienosanubix ¢uroropmono MYK nposiBui Hanbosee BbIPaXKEHHOE CTUMYJIH-
pytomiee neiictBue, ocobeHHO B mHTepBaie 24—40 4, torma kak PI'B obecneunBan Gonee cra-
OnnbHbIe TIoKa3arenu, a 'MK crocoOGcTBOBan BHIpaBHUBAHUIO MPOIIECCa MOTIIOMICHHs. MakcH-
MaJlbHas aKTUBHOCTD HOIIIOLICHHUS Habmoranacky B nepuos 24—40 u, mocsie 4ero nporece nocre-
MIEHHO CTaOMIIN3UPOBAICS.

Takum 00pa3zoM, yCTaHOBJIEHO, YTO ONTHUMAalIbHas KOHLEeHTpaus ¢uroropmonos (0,01 %)
CIOCOOCTBYET YJIyUIISHHIO MOTJIOMIEHHs PACTBOPOB CEMEHAMH MIIEHMIbI, a copT HaBpy3 obua-
JaeT Ooliee BBICOKOH (hM3MOJIOrMYECKON YCTONUMBOCTBIO M IEPCIEKTUBEH Ul MHTEHCHBHOI'O
3eMJIeCIHSL.
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OIIEHKA COCTOSIHAS PACTEHHUM IO TAPAMETPAM
NHAYKHOUHU &JTYOPECIHEHINU XJTOPOPUIJIA A B JIMCTBAX
IIPA AHTPOIIOTEHHOM HATPY3KE

0. B. dkosaesa '*, JI. H. MaTtopun 1, JI. A. Togopenko !, C. H. l'opsiues .,
A. A. Anexcees?, JI. ®. Kadamnukosa °
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ASSESSMENT OF PLANT HEALTH BY PARAMETERS OF LEAF CHL A
FLUORESCENCE INDUCTION UNDER ANTHROPOGENIC LOAD

V. Yakovleva '*, D. N. Matorin %, D. A. Todorenko %, S. N. Goryachev ,
A. A. Alekseev 2, L. F. Kabashnikova 3

! Lomonosov Moscow State University, Moscow, Russian Federation
2NEFU, Yakutsk, Sakha Republic (Yakutia), Russian Federation
8 Institute of Biophysics and Cell Engineering of NASB, Minsk, Belarus

Keywords: monitoring, plants, Chl a fluorescence, photosynthesis, JIP test

Under conditions of increasing anthropogenic pressure, the condition of plants can serve as
a reliable indicator of environmental pollution. Using the simultaneous recording of induction
curves of fast and delayed Chl a fluorescence and redox transformations of the reaction center of
photosystem 1 (P700) on an M-REA-2 fluorimeter, the physiological condition of small-leaved
linden (Tilia cordata), silver birch (Betula pendula), and western arborvitaes (Thuja occidentalis)
stands in urban conditions was assessed. Different plant sensitivities to unfavorable growing con-
ditions were detected. Processing the obtained induction curves using the standard JIP test proce-
dure revealed significant changes in the parameters of the leaves of all three plant species from
contaminated sites compared to the control. The most sensitive JIP test parameters — Plass, Fv/Fo,
Fv/Fm, were determined and can be used as indicators of the physiological state of urban phyto-
cenoses. It has been shown that the leaves of plants near highways exhibit an increase in photo-
sensitivity and a slowdown in the reactions of recovery of photosynthetic activity in the dark after
the cessation of photooxidative stress, which confirms the probable influence of unfavorable ur-
ban conditions on the biosynthesis of proteins of the reaction centers of photosystem 2. The use
of parameters of induction of fast and slow Chl a fluorescence can be recommended for assessing
the functional activity of the photosynthetic apparatus of plants and early detection of its changes
under conditions of anthropogenic stress, when the environmental situation is not critical.

The study was supported by the Russian Science Foundation Grant No. Ne 25-44-10003.
The research was carried out with the financial support of the BRFFR Grant No. B26RNF-057.
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BJMSTHUE HU3KOM TEMITEPATYPBI U CUJIMKATA
HA COJEP)KAHUE ®EHOJIBHBIX COEIUHEHUI
B MIPOPACTAIOINUX 3EPHOBKAX AYMEHA
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EFFECT OF LOW TEMPERATURE AND SILICATE ON PHENOLIC
CONTENT IN GERMINATING BARLEY GRAINS

0. S. Yakovleva*, L. V. Osipova, I. A. Bykovskaya

Pryanishnikov Institute Agrochemistry, Moscow, Russian Federation

Keywords: barley, cold resistance, silicon, phenolic compounds, anthocyanins

3epHOBbIE KyJIbTYPbl 00JIaIal0T OOJIBIIMM KOJMYECTBOM Pa3HOOOPa3HbIX (PEHOIBHBIX CO-
€JIMHEHUH, KOTOpble COCPEOTOYEHBI B MEPHKAPNUKN U ajeiipoHoBoM cioe. IIpu mpopacranun
MPOUCXOJUT M3MEHEHHE KOJMYECTBEHHOTO M KayeCTBEHHOTO COCTaBAa [AHHBIX COCAMHCHHUI.
CrpeccoBble yCIoBUs OKa3bIBAIOT 3HAYUTEIBHOE BIMSHUE HA META0OJIMYECKUE MPOLECCH B MPO-
pacraromeM ceMeHH. JI0CTaTOYHO XOpOIIO M3BECTHO, YTO HHU3KHE TEMIIEPATypPhl CIIOCOOCTBYIOT
HAKOIUICHUIO aHTOLMAHOB Y TIPOPOCTKOB 3€PHOBBIX KyJIbTyp. KpeMHUIT criocoOCTBYeT nepeHece-
HUIO HEOJIAaroNpHATHBIX YCJIOBUII y pa3iIMYHbIX PACTCHNH, OCOOCHHO 3JIaKOBBIX KYJIBTYp. SIUMEHB
OYEHb MIACTUYHAS KyJIbTYPA, JIETKO MIEPEHOCHT BBICOKHE M HU3KHE TeMIepaTyphl.

B xauectBe 00beKTa HCciIe0BaHUS ObLIM BEIOPAHBI 1B COpTa SPOBOTO STYMEHS pPa3HOBH/I-
HocTH HyTaHc SIpoBut u 3matosip. Yacte cemsiH 0OpabaThIBaal HATPUEBOM COJBIO KPEMHHEBON
KHCJIOTBI. 3€PHOBKHM IPOpALIMBAIN B YCIOBHUSX BOJHOW KyJIbTYphI mpu Temmepartype +21 °C B
TeMHoTe. B Bo3pacTe 7 cyT yacTh MPOPOCTKOB MEPEHOCUIIN B XOJOAUIBHUK Ha 3 4 IPU TeMIiepa-
Type +5°C. CozmepxaHue (PEHOIBHBIX COCAMHEHUH M AHTOIMAHOB OIPENENISUIM B CEMEHAX H
Ha3eMHBIX TIPOPOCTKAX.

B pesyusbrate npoBeeHHBIX 3KCIIEPUMEHTOB OBUIO YCTaHOBJICHO, YTO BO3JCHCTBHE XOJIO-
JIOM TIPUBOAMIJIO K HE3HAYHUTEIbHOMY YBEIMYEHHUIO COJACPIKAHHMS KaK (DEHOJBHBIX COCAMHEHMI,
TaK ¥ aHTOLIMAHOB B CEMCHAX M HA3EMHBIX IPOPOCTKaX 00OMX cOpTOB stuMeHs. Kpemuuii cradu-
JIM3MPOBAIT coJepKaHue (DEHOTBHBIX COSJMHEHUH B YCIOBHSIX XOJIOZOBOTO cTpecca. B aTux ke
YCIIOBUSIX COZICP)KAHUE AHTOLMAHOB IOJ JCHCTBHEM KPEMHHS 3HAYWTENBHO BO3pacTaio. Tak, y
copra SIpoBUT B HPOpACTAIOIINX CeMEHaX, 00paOOTAHHBIX COJIBIO KPEMHEBOI KHUCIOTBI, COJEp-
JKaHHUE aHTOLMaHa B YCJIOBHAX Xojozaa Bozpactano ¢ 0,043 no 0,064 mr/r. Takum oOpazom,
KPEMHUI1 BIHSACT HA XOJIOA0YCTOHYMBOCTD SYMEHS 32 CYET HAKOIUICHHUS aHTOIIMAHOB.
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BOCCTAHOBJIEHUE PACTUTEJIBHOI'O IIOKPOBA
B CAHUTAPHO-3AIIIUTHOM 30HE MOJIUT'OHA TKO «<HENEMHO»
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RESTORATION OF VEGETATION COVER IN THE SANITARY
PROTECTION ZONE OF THE NEPEYNO MUNICIPAL SOLID WASTE
LANDFILL (MOSCOW REGION)

A. I. Agapov
LLC “Uralstroylab”, Chelyabinsk, Russian Federation

Keywords: flora, weed and invasive species, biotope

Tonuron TKO «Hemneitno» (MockoBckasi 00acts) ObUT peKyJIbTHBUPOBAH 4 rojia Hasa,
Ha 2025 rox npoxoauT Guostoruyeckuii atam. [1o pesynprataM reo60TaHHYECKOro 00CIEJOBAaHNS
BBIIBIIEHO 136 BUAOB COCYIQHUCTBHIX pacTEHHUH, OTHOCAMHUXCA K 5 oTaenam, 6 kimaccam, 50 cemeii-
CTBaM.

IIpenmyIiecTBEHHO COPHBIH COCTaB PACTUTEIBHOCTH, HAIW4YKHe B OOJBIIOM KOJMYECTBE
OJHOJIETHUX U MHBA3UBHBIX BUJI0B I'OBOPUT O INPOXOKACHUN HHOHCpHOﬁ CTaluy pa3BUTUSAL (1)I/ITO-
1eHo3a. Berpedens! 33 Buga HHBA3UBHBIX PACTEHHIA:

Socials (Soc.) — Atriplex patula L., Atriplex sagittata Borkh., Chenopodium album L., Tri-
folium pratense L., Artemisia vulgaris L., Phragmites altissimus (Benth.) Mabille.

Copiosae (Cop.) — Aegopodium podagraria L., Heracleum sosnowskyi Manden, Melilotus
albus Medik., Melilotus officinalis L., Salix caprea L., Sonchus arvensis L., Tanacetum vulgare
L., Lolium perenne L., Setaria pumila (Poir.) Roem. & Schult.

Unicum (Un.) — Raphanus raphanistrum L., Impatiens parviflora DC., Sambucus racemosa
L., Glechoma hederacea L., Amaranthus retroflexus L., Fallopia convolvulus L. A. Léve, Malus
domestica (Suckow) Borkh., Acer negundo L., Artemisia absinthium L., Carduus acanthoides L.,
Cichorium intybus L., Lactuca serriola L., Sonchus oleraceus L., Solidago canadensis L., Linar-
ia vulgaris Mill., Echinocystis lobata (Michx.) Torr. & A. Gray, Echinochloa crus-galli (L.)
P. Beauv, Phleum pratense L.

CJICI[yCT 06paTI/ITL BHUMAaHHEC Ha JUHAMHKY pa3sBUTHUS ABYX KPAaCHOKHHKHBIX paCTCHI/IfI
CeMEeHCTBA OPXHIHBIX — IPEMITHK YeMEPHUIICBUIHBIN 1 CeMEHCTBA BEPECKOBBIC — BEPECK OOBIKHO-
BCHHBIN. KpOMe TOr'0, HAa U3BMCHCHUEC I'MJAPOJIOTHYCCKUX XapPaKTCPUCTUK pem)e(ba BOKpYI' I1OJIN-
TOHa, 3a001auMBaHNE U YCbIXaHHUEC CMEIIAaHHOTO nnn030-6epe30}30r0 Jjieca.

1. UHCTpyKIHS IO MPOEKTUPOBAHMIO, SKCILTYaTAlMH M PEKYJIbTHBALMU MOJUTOHOB JUISl TBEPABIX OBITOBBIX
0TX0JI0B ['0CYy/1apCTBEHHOTO0 KOMHTETA CAaHMTAPHO-3IMAEMHOJIOrHYecKoro koHtposs Poccuiickoit denepanun ot
10 urons 1996 r. Ne 01-8/17-11.

2. Cnucok WHBa3HOHHBIX BHIOB (uiopsl Poccuiickoii ®enepanun / TnaBHbIH GOTAHMYECKHI Caj HM.
H. B. unnna Poccuiickoii akagemun Hayk URL: https:/gbsad.ru/doc/2022/iris/ESM_1 %20(1).pdf (mara obparue-
uust: 20.04.2026).
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SPECIES DIVERSITY OF NIVICOLOUS MYXOMYCETES OF THE ILE-
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Zh. Azirakhmet !, R. Bersimbay %, O. Shchepin 2, M. Schnittler?
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2 University of Greifswald, Greifswald, Germany
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AKTyanbHOCTb MCCIIEJIOBaHUs OOYCIOBIEHA HEIOCTATOYHOW H3YYEeHHOCTBIO HHUBAJIBHBIX
MHKCOMHIIETOB BBICOKOIOPHBIX paiioHOB Ka3zaxcraHa, 0COOCHHO C HCIIOJIb30BAaHHEM MOJICKYJISIp-
HBIX METOZIOB, KOTOPBIC MO3BOJIAIOT CYIIECTBEHHO MOBBICUTH TOYHOCTh TAKCOHOMHYECKOH HIEH-
TH(HUKALUN U yTOYHUTH BHIOBOI COCTAB UCCIIELYEMBIX COOOIIECTB.

Llensro paboTel OBUIO U3ydYEHHE BUAOBOTO Pa3sHOOOPa3Hs HMBAIBHBIX MHKCOMHIICTOB Ha
Tepputopun Wie-Aatayckoro rocyJapCTBEHHOIO HAIIMOHAIBHOTO IPHPOIHOrO ITapKa Ha OCHO-
BE€ TMOJIEBBIX HccienoBanuii U nocnenyromiero JJHK-mrpuxkoauposanus. [loneBsie nccnenosa-
HUS IPOBOAMIINCE HA CEBEPHBIX CKIOHAX 3aminiickoro Anaray B MeneyckoM yIueibe, Ipuiiera-
OIIMX K HEMY JOJIMHAX, Ha ckioHax ropsl LlleiMOynak u B paiione Bonbimoro AmmaTtHHCKOTO
o3epa. O6pa3ub! ObuTH coOpaHbl Ha BbIcOTax OT 1840 1o 3180 M HasL ypoBHEM MOpSL.

B xoze OIEBBIX HCCIEN0BaHUI ObLIO COOPAHO M IIOATOTOBICHO K XPAHEHUIO B BUJE CYXUX
repOapHbIx 00pa3uoB 131 oOpa3ua MiIofoBbIX Tesl MUKcOMMIETOB. M3 Hux 87 00pasnoB Obln
OIIpEIIENICHBI B IOJICBBIX YCIOBHAX 10 BUIa, 44 1o pona. Haubonee 0OMIbHO OBUIH IpEICTaBIIE-
Hbl poasl Diderma Pers. u Lamproderma Rostaf. J[Ba BBISBICHHBIX BHIa MPEICTABISAIOT COOOM
nepBbie Haxoxku st Tepputopun Kaszaxcrana: Diderma europaeum u Nannengaella alpestris.
B pesynbrate nabopaTopHBIX pabOT BBISBICHO 13 BHIOB HHMBAJIBHBIX MHUKCOMHIIETOB, OTHOCS-
muxcs k 5 poxam (Didymium, Diderma, Lamproderma, Meriderma, Physarum) u 3 cemeiictBam
(Didymiaceae, Stemonitidaceae, Physaraceae). HauGonee pazHooOpasHbIME [0 YHCIY BHIOB
okasaiucs poast Lamproderma, Didymium u Diderma.

IMomyueHHsle pe3yabTaThl CBUICTENBCTBYIOT O BHICOKOM BHJIOBOM Pa3HOOOpA3sUM HUBAIb-
HBIX MHKCOMHIETOB IIe-Aatay W IIOJYEpKHBAIOT BaKHOCTh JAIBHEHIIEI0 KOMIUICKCHOTO H3Y-
YeHHUsI BBICOKOTOPHBIX MMKCOMHIIETOB Ka3axcTaHa ¢ MCHOIB30BaHHEM Kak MOP()OIOTHYECKUX,
TaK ¥ MOJICKYJIPHBIX METOJOB.

Hccnedosanue svinonneno npu gpunarncosoli noddepoicke Munucmepcmea HayKu U 8bicule20
obpazosanus Pecnybnuxu Kaszaxcman, epanm AP23489210 «3yuenue 6udosoeo u eenemuue-
CK020 pazHooOpasa HUSANbHBIX Mukcomuyemos Bocmounoeo u FOocnozo Kazaxcmana».
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HNCIIOJBb30BAHUE ®OTOJOBYHIEK AJ5 ®PEHOJOTMYECKOT'O
MOHWTOPHUHT A PEJIKMX BUIOB PACTEHMI B YJIAJIEHHBIX
MECTOOBUTAHMUSIX HA TIPUMEPE RHODODENDRON
BRACHYCARPUM VAR. FAURIEI B CUXOT3-AJIMHCKOM
BUOC®EPHOM 3AINNIOBE/JHUKE

C. H. Bonpapuyk*, A. A I'punyk
OI'BY «Cuxors-ANuHCKUI rocy 1apcTBEHHBII 3anoBeiHuKy, Tepueii, Poccnst
bonsal@mail.ru
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USING CAMERA TRAPS FOR PHENOLOGICAL MONITORING OF
RARE PLANT SPECIES IN REMOTE HABITATS: A CASE STUDY OF
RHODODENDRON BRACHYCARPUM VAR. FAURIEI IN SIKHOTE-ALIN
BIOSPHERE RESERVE

S. N. Bondarchuk*, A. A. Gritsuk

Sikhote-Alin State Nature Biosphere Reserve, Terney, Russian Federation

Keywords: rare plant species, phenology, monitoring, camera traps

Rhododendron brachycarpum var. fauriei — yHukanbHbIIi pelUKTOBBIil BU, 3aHECCHHBIN B
Kpacuyto kaury Poccun, COXpaHUBIINIICS ¢ HEOTCHOBOTO MEPHUOJA U 1Al THPOBABIIUICS K yMe-
pennoMy knumaty [lansnero Bocroka. Ero usyuenue aktyajibHO 1715l HOHUMAHMS aalTalluy pe-
JIMKTOBBIX BHJIOB K M3MCHEHHUIO KIIMMAaTa M Pa3pabOTKU CTpaTeruil CoxpaHeHUs OHOopazHooOpa-
3us. AKTYalIbHOCTb OOYCIIOBJICHA: PEJIMKTOBBIM CTAaTyCOM BHJIQ; HEAOCTATOUHOHW M3y4YEHHOCTHIO
(eHOIOrMN M3-32 TPYAHONOCTYIHOCTH MECTOOOHTAHMI; HEOOXOAUMOCTBIO OLEHKU BIHSHHS
rI00AJIbHOTO MOTEIUICHUSI HA Pa3BUTHE PACTEHMS; SHASMHUYHOCTBIO BH/A, OPAHMYEHHOTO HM30-
JIMPOBAHHBIMU Y4acTKaMH JaJbHEBOCTOYHOTO PETHOHA; HHHOBALIMOHHOCTBIO METOa (hOTOIOBY-
HIeK Ui HEMHBA3MBHOTO MOHHMTOpHMHra. B pabore wucrnonb3oBaiuch ¢ortosioyumku Bushnell
Natureview ¢ smasamu 250, 400 u 600 MM n ¢yukueir Field Scan 2x mus aBromarmdeckoit
chemku. MceneioBanue poBoauiiock B MecTax npouspactanus R. brachycarpum var. fauriei, na
Tpex ydactkax Cuxor>-AJIMHCKOro 3anoBegHuka (Bbicotsl 650, 720 1 850 M Hax yp. m.). B xone
ncenenoBanust 06110 BeisiBIIeHO 20 (eHoda3 i TaHHOTO BUAA U ONPEIEICHbl CPeTHUE CPOKH UX
HACTYIUICHUs, BKJIIOYas: HaOyXaHHEC BEreTaTHBHBIX mouek (17 mas), pa3BepThbIBaHHE JIHCTHCB
(4 wrons1), HaOyxaHWe PEMpPOAYKTHUBHBIX Touek (24 mroHs), MaccoBoe IBereHne (29 HIOHSI—
10 uronst), HaYaIo0 co3peBaHus IJI010B (27 aBrycra) U packpsiTHe Kopobouek (21 cenrsiops). I1a-
paJuIesbHO, ¢ MOMOIIbIO TaOJIETOYHBIX TEPMOXPOHOB, COOUPATMCH JaHHBIE O TEMIIEpaType BO3-
JlyXa/TIoyBbl U OMOJIOTHYECKHX yrpo3ax (HMapa3UTHYECKHe TPUOBI, MOBPEXKICHHUS IPbI3yHAMH), a
TAKOKe BHIAX-OIBUIMTENSAX. BBIIBICHBI pa3inyus B Cpokax HacTyIuieHus (eHodas Ha pasHbIX
BBICOTAX, CBA3AHHBIC C MUKPOKIIMMATOM, a TaK)K€ 3aBUCUMOCTH Pa3sBUTHSA PACTCHUSA OT TEMIICpa-
TypHBIX ycnoBuid. [IpenmyiecTBa MeToja: MUHUMHU3ALHUsI OIMOOK HAOIIOACHHH, BO3ZMOKHOCTD
©XeJIHeBHOro cOopa JaHHbIX 0e3 MmpUcyTCTBHsA HccienoBarened. OrpaHHueHUs: TEXHHUYECKHE
CIIO’KHOCTH IIPU BBICOKOH BJIQKHOCTH, OIPaHUYCHHOC I10JIC 3peHHs (oTonoBymeK. DoTonoBym-
K1 jtokasamu 3G HeKTUBHOCTD Juts u3ydenust penosoruu R. brachycarpum var. fauriei 8 tpymaso-
JIOCTYITHOW MECTHOCTH, yIIyOJisis IOHUMaHHE aJalTallHOHHBIX MEXaHH3MOB PEIUKTOBEIX BUJIOB
1 CIIOCOOCTBYS pa3paboTKe CTpaTernii X COXPAHEHHUSI.
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MAJIOPOCJIOCTBb OCHUHBI HA CEBEPO-BOCTOKE A3UH —
OTBET HA DKCTPEMAJIBHBIE YCJIOBUSA

V. U. Bouaposa *, A. B. Anpumos %, P. P. Buuypun 2, JI. . Bepman *
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2UT PAH, Mocksa, Poccnst
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Kuouessle ciroBa: Populus tremula, paanansHelit npupoct, pa3MepHO-BO3pPacTHOM cocTaB, ce-
BEPO-BOCTOK A3uu, 3K0OHoMopdha

STUNTED GROWTH HABIT OF ASPEN IN NORTHEASTERN ASIA -
A RESPONSE TO EXTREME CONDITIONS

U. L. Bocharova '*, A. V. Alfimov %, R. R. Bichurin !, D. I. Berman !

LIBPN, FEB RAS, Magadan, Russian Federation
2]1G RAS, Moscow, Russian Federation

Keywords: Populus tremula, radial increment, age-size composition, northeastern Asia, ecobio-
morph

Ocwuna (Populus tremula L.), BcTpeuarorasicss Ha CeBEpO-BOCTOKE A3MU HEGONBIINME pa3-
PO3HEHHBIMH POLAMH HA FOXKHBIX CYXHX CKJIOHAX, JAEPEBbs BBIIJISIAT «MOJI0OAIMU» (1peodiiana-
fomue auamerpsl 3-9 cm, Bbicota 3—6 M). Llenu paboThl — BBISCHHUTH, CBSI3aH JH OOJIMK OCHHHH-
KOB C TOCTOSIHHBIM OMOJIOJKCHHEM T0YKAPAMU MIIM YTHETEHHEM HKCTPEMaIbHBIMU YCIOBHUIMH, a
TaK)Ke OLCHHUTh M3MEHYMBOCTh OCHHHHKOB B TpaJMeHTE KiIMMara— OT OacceiiHa p. AJjjaH
(3KCTpa-KOHTHHEHTAIBHBIN CyOapKTHUecKHil) 10 mobepexbs OXOTCKOro Mopsi (yMEepeHHBIH
Mopckoit). B 2023-2025 rr. Ha Ha3BaHHOM TpaHcekTe obcienoBaHo 10 poi, Ha MPOOHBIX ILIO-
maasix B Kotopbix (10x10 M) m3MepeHsl quaMeTpbl W BBICOTHI BCEX JepeBbeB, y 162 u3 HUX
OIpe/IeIICH BO3PACT M PaHaIbHBII HPUPOCT.

MaxkcumanbsHBIN BO3pacT nIepeBbeB aocturan 119 mer, mpuuem B mpeienax OJHON pOIIH
npu auameTpax 4—8 cM BospacT Bapbupoai oT 24 o 6onee 100 get. Bo Bcex poriax BbISBICHBI
mmtenbhbie (Oomee 10 set) mepuwomst 6e3 Bo3oOHOBIeHUs. CpeqHUil paguaibHBI MPHPOCT
Kpaitne HM30K: 1,2-2,9 MM/TOJl M yCTynaeT Aake JUCTBEHHUIE B CMELIAHHBIX C OCHHOH Hacax-
neHusx. HecMOTpsi Ha 3HAYUTENbHBIC pa3IHYMsl B KIMMare, TaOUTYC OCHH W pa3MepHO-
BO3pacTHasl CTPYKTypa POII YAMBUTEIBHO eAnHO0Opa3Hbl. McKitoueHne — mocaaku Ha Teppace
Koubimbl B noc. /Ie6uH, B KOTOPBIX OCHHBI JIOCTHTAIOT BBICOTHI 0K0JI0 20 M 1 anamerpa 33,5 cM,
YTO CBHJIETEIBCTBYET NMPOTHB HACJIEACTBEHHOH MPUPOABI MAJIOPOCIOCTH M YKa3bIBaeT Ha JUIH-
TEJNBHOE BIMSHHUE SKCTpEeMalIbHOU cpenpl. [IpenBapuTenbHblil aHaIM3 KIMMAaTHYECKUX U 31adu-
4eCKHX (haKTOPOB, BO3MOKHO, YTHETAIOLIUX OCHHY, HE BBISBHI KaKOT0-JIM00 OUEBUIHOTO U3 HUX.
Taxum 00pa3oM, OCHHOBBIE POIY CEBEPO-BOCTOKA A3HMU — Pa3HOBO3PACTHBIE (PUTOLEHO3HI, (hOp-
MHpPYEMbIE CYPOBBIMH YCIOBHSIMH; POJIb MOXKAPOB MPEACTOUT OLUEHHTh. CTaOMIBHOCTH OMHCAH-
HOU ()OpPMBI Ha OrPOMHOM TeppuTopun (BeposiTHo, 6oee 1000x1000 kM) MO3BOISET paccMaTpH-
BaTh €¢ KaKk 0COOYI0 IKOOHOMOpdY.

Hccenedosanue 6pinonneno 6 pamkax 20cyoapcmeenno2o sadanus Mnemumyma 6uonozuue-
ckux npoonem Cesepa /[BO PAH Ne 076-00382-26-01.
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POJIb THCTOXUMHWYECKHX UCCJEJTOBAHUI B OIIEHKE
AJAIITUBHOI'O TIOTEHIHHWAJIA PECYPCHBIX BUJ1OB

0. 10. BacuaseBa*, O. B. J/loporuna, M. B. Ko3nosa, E. A. Kapnosa,
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THE ROLE OF HISTOLOGICAL RESEARCH IN ESTIMATION THE
ADAPTIVE POTENTIAL OF RESOURCE SPECIES

0. Yu. Vasilyeva*, O. V. Dorogina, M. V. Kozlova, E. A. Karpova,
E. P. Khramova

CSBG SB RAS, Novosibirsk, Russian Federation

Keywords: Miscanthus, Rosa, antioxidant properties, winter resistance

IIpu onpeneneHuu afanTUBHOTO MOTEHINATA MHTPOIYLIEHTOB NEPCIIEKTUBHBI THCTOXUMHU-
YEeCKNE HCCIIE0BaHNUS, MO3BOJISIONINE NTPOBOANTH: AUATHOCTHKY 3MMOCTOMKOCTH Ha TKaHEBOM
YPOBHE, OIpe/IeieHHEe IEPBUYHOIO M TPAH3UTOPHOTO Kpaxmana y pactenuit ¢ C4-tunom doro-
CHHTE3a, OLEHKY TEXHOJIOTHYECKHUX XapaKTEPHCTHK CBIPbs, HCIIOIB3YEMOTro IPH TTOJIy4eHHH O1o-
9TaHONA U OMOLEIUTIONO3bI, & TAKKE IMHAMHKY HAKOIUICHUS LIEHHBIX UL (JapMaKOTHO3UM BTO-
puunbix Merabonuros. B LICBC rucroxumudeckue uccieqoBanus Handosee MoIHO MPOBOSTCS
¢ pooBeiMH KomILTekcamu Rosa L. u Miscanthus Anderss.

Jlnst XapakTepUCTHKU CTENeHH MOATOTOBJIEHHOCTH PO3 K 3UMOBKE PEKOMEHOBAHA HKC-
Ipecc-OleHKa AMHAMHUKH THAPOJIM3a KpaxMaila U HaKOIUICHHS JIMITHIOB B TIPEA3UMBE.

Crenenb JurHudukanuu noderos (GpaoporimonuHoBas peakiys), Hapsiy ¢ XapaKTepHCTH-
KO 3MMOCTOMKOCTH MO3BOJISICT ONTUMU3UPOBATH CPOKH 3arOTOBKH OHOYHEPreTHYECKOTO ChIPbSL.
Cre6mu M. sinensis u M. sacchariflorus ucrnonb3yrorest st moyueHust OModTaHoNa U OHOLEI-
010361 MeHbIIee Co/iep kaHue JIMTHUHA B 00erax sBJIeTCsl oKasaresieM 0oJiee KaueCTBEHHO-
IO CBIpbS.

V IeKOpaTHBHBIX U JieKapcTBeHHBIX pactenuii (R. majalis, R. canina u R. glauca) rucro-
XMMHMYECKHE MCCIIEOBAHUS JIOMOIHAIOTCS HKCTPAKLMEH PACTUTENBHOTO ChIPbS C LIEJIBI0 OMOXH-
MHYECKOH OLICHKH Ha COJepKaHHE (PEHOIBHBIX COCIUHEHHH, (hIaBOHOUIOB, KApOTHHOUIOB, Ca-
MOHMHOB, MEKTHHOB M Ip. U 0TOOpa BHYTPHBHUJIOBBIX ()OPM € HAMBBICIIMM COJIEPIKAHHEM ITUX
BemecTB. [locine GppaknnOHNPOBAHMS SKCTPAKTOB U3 BETCTATHBHBIX OPIaHOB ¥ MOIydYeHHUS 000-
raiieHHbIX MPEnapaToB OLECHKA MPOTHBOBUPYCHOTO AeHCTBUsI mpoBoautcs Ha 6aze ®BYH T'HI]
Bupyconoruu u buorexnonoruu «Bekrop».

Hccneoosanue gvinonneno npu noodepoicke epanma PH® Ne 25-26-00510 «4oanmuerbiii u
XossacmeenHulll nomenyuan npeocmasumeneti pooa Rosa L. ¢ evicokou anmuoxcudanmuoil u
AHMUBUPYCHOU AKMUBHOCTNBIO 8 YCIIOBUAX KOHMUHEHMANLHO20 KIUMAMA».

OcHOBHBIE l'[yﬁJ'lP[Kal.(ﬂPl ABTOPOB IO TEMATHKE TOKJIa/ia:

Rosa roots and rhizomes as a sustainable source of bioactive compounds with anti-influenza prop-
erties / E. A. Karpova, E. P. Khramova, M. V. Kozlova, L. V. Buglova, O. Yu. Vasil'eva, T. M. Shaldaeva,
L. N. Shishkina, E. I. Filippova, E. V. Makarevich, M. A. Protsenko, A. A. Krasnikov // South African
Journal of Botany. 2025. Vol. 186. P. 303-322. DOI: 10.1016/j.sajb.2025.08.025
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3ATIACBHI JIEKAPCTBEHHOI'O ChIPbSI B HOBOCUBHUPCKOM
OBJIACTH
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STOCKS OF MEDICINAL RAW MATERIALS IN THE NOVOSIBIRSK
REGION

S. Kh. Vyshegurov '*, A. Yu. Velichko ?

LFSBEI HE University of Biotechnology, Novosibirsk, Russian Federation
2LLC RC «Innovations», Novosibirsk, Russian Federation
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3HaunTenbHyIo yacTh Guiopsl HoBocuOupcekoit 001acTy mpecTaBisioT JeKapCTBEHHbIE BU-
bl pactenuid. TakcoHOMMYeckoe U MOpdoIoruyeckoe pasHooOpasue JICKapCTBEHHBIX BHIOB,
IpeJIoNpeieNsieT BAPUaTUBHOCTD HCIIOIb3YEeMbIX B ()apMaKOITHO3MH OPraHOB U YacTeil pacTeHui.
3anachl AUKOPACTYIIHMX JICKAPCTBEHHBIX BHOB XapaKTePH3YIOTCS MO3aMYHBIM PACIIPOCTPAHEHH-
€M MO TepPUTOPUM PErHOHa, YTO OOYCIOBJIECHO PAa3IMYUSAMHU B IPUPOIHO-KIMMATHYECKOH 30-
HAJIBHOCTH U CTPYKTYPE MECTHBIX (DUTOLEHO30B. L{enbio JaHHOi paboTh SBISUIACH OLICHKA 3aria-
COB OCHOBHBIX BHJIOB JICKAPCTBEHHbIX pacTeHuil HoBocubupckoit obmactu aiist pa3paboTKu pe-
KOMEH/IAIMil [0 UX PalIOHAIBHOMY HCIIOJIBb30BAHUIO.

Hccnenosanus nposenensl B 2023-2025 rr. Mcrnonp3oBaHbl MapHIPyTHBIE YUYEThl, METOJ
npoOHbIX mromaaeit, ['MC-TexHomornu i KapTHPOBaHUs apeaoB. PacyeT 3amacoB BBINOJIHEH
o meroauke BUJIAP ¢ y4eToM mpoeKTHBHOTO MOKPBITHS, OMOMACCHI U TIOTHOCTH LIEHOIIOIY-
nsanuil. BersiBieHo 47 BUIOB JIEKapCTBEHHBIX PACTCHUH HMPOMBICIOBOrO 3HaueHus. Hanbombime
3ar1ackl COCPEAOTOUYCHBI B OATACKHON U JecocTenHoH 3oHax: Thymus serpyllum mo 120 T ceipoii
Mmacchl, Hypericum perforatum L. go 45 T, Origanum vulgare no 38 1. IIpu uccienoBanuu ycra-
HOBJICHA TPOCTPAHCTBEHHAs! HEOJHOPOIHOCTb PacHpeeIeHHs: MAKCUMAabHasl INIOTHOCTD LIEHO-
MOMYJISIIUI XapakTepHa JUlsl HapyIIeHHBIX MecTooOuTanuil. [okasano, 4to 23 % y4TeHHBIX BH-
JIOB MMEIOT COKPAIIAIOLIMEcs: MOMYJISIUE U TpeOyIoT OrpaHHYeHHsl 3aroTOBOK. B oTHOMmIEHUH
MEePCHIEKTHUBHBIX BHUI0B HEOOXOAMUMBI JOMONHHUTEIbHBIC UCCICIOBAHUS 110 IPUPOIHBIM 30HAM U
TUIAM MECTOOOMTAHHUH, yUUTHIBAIOIIMX OMOJIOrMYECKHE LUKIIbI PACTEHUH, UX MPOAYKTHBHOCTb U
CIOCOOHOCTD LIEHOMOIYJISLUH K €CTECTBEHHOMY BOCCTaHOBIIEHHMIO.

Pervon oGiaiaeT MOTEHIMANIOM JUISl Pa3BUTHS 3arOTOBKH M NEPEpadOTKH JICKAPCTBEHHOTO
PACTUTENBHOTO ChIPbs, 0OCOOEHHO B paMKax MMIopro3aMeneHus. CyMMapHble IIPOrHO3HBIE 3a-
machl JIGKAPCTBEHHOTO ChIpbsi B peruoHe oueHuBarorcss B 310-380 t/rox. st obGecrieuenus
YCTOHUHMBOIO MPUPOJOINOIb30BAHUS U COXPAHEHHs OMOPa3HOOOpa3Hs IMPEUIOKEHO: BHEIPEHUE
POTAIMOHHON CHCTEMBI 3aTOTOBOK C LUKJIOM 3—4 roja; pacIIupeHnue UCCIeOBAHUN 10 XUMHUYIe-
CKOMY COCTaBY, (hapMaKOJIIOTHYECKON aKTHBHOCTH M TEXHOJOIMSIM KyJIbTHBHPOBAaHHSA in Vitro
MEePCHEKTUBHBIX M AS(PUIMTHBIX BUOB; MOHUTOPHHI COCTOSHUS LICHOTIOMYJISIIUIA PEKUX BUIOB.
IMonyyeHHble JaHHbIE MOTYT OBITH MCIIOJNB30BaHbI MPH Pa3pabOTKe PErHOHAIBHBIX MPOrpamMM
pa3BuTHs GUTOTEPATIHH.
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CTPECCOBBIE ®AKTOPBI U151 IPEBECHBIX BUJIOB PACTEHUI
YPBAHU3UPOBAHHBIX TEPPUTOPHI

N. B. I'opaeesa
YpI'DY, Exarepundypr, Poccus
ivgord@mail.ru

KunoueBble cj10Ba: cTpeccoBblii pakTOpbl, TOPOJICKHE MAPKU, yPOaHH3UPOBAHHbBIC TEPPUTOPUH,
JIPEBECHBIC HACAXKICHHS

STRESS FACTORS FOR WOODY PLANT SPECIES IN URBANIZED
AREAS

I. V. Gordeeva
USUE, Yekaterinburg, Russian Federation

Keywords: stress factors, city parks, urbanized areas, trees

B paGote mpencraBieHbl Pe3yabTaThl OLEHKH COCTOSHHS JIPEBECHBIX HACAXKICHHH Ha Tep-
PHUTOpPHH MApKOBBIX 30H B LeHTpe EkarepuHOypra. Bee oOciienoBaHHbIC TEPPUTOPHH TTOABEpra-
I0TCSl HHTEHCMBHOMY aHTPOIIOTEHHOMY NPECCHUHTY BCJISJCTBUE AKTUBHOTO MOCEILIECHHUS KUTEIIMU
ropoaa, a TaKk)Ke HCIBITHIBAIOT HEraTHMBHOE BO3/ICHCTBHE CO CTOPOHBI PACIIONIOKECHHBIX PSIOM
KPYIHBIX aBTOCTpaj. Bo3pact OOJIBIIMHCTBA JePEBbEB, HE3AaBUCUMO OT BU/IOBOM HPHHAJUICHKHO-
ctH, coctasiser 4070 net, Monople pacTeHUs COCTaBISIOT He Oonee 12—15 % ot Bceil Gnomac-
cel. MccnenoBanue ocymecTBsuioch Ha mpoTshkeHnd 2015-2025 i B 4eThIpex ropoACcKuX map-
Kax, IUIOIaJb Ka)/J0ro U3 KOTOpbIX He mpesblmana 8,5 ra. OneHka oOIIero CoCTOSHUS IpeBec-
HBIX HACK/ICHUH MPOM3BOANIIACH C UCIIOIIL30BAHMEM CTAHIAPTHOMN MIKAJIbI KATETOPHH HAa OCHO-
BaHUM XapaKTEePHCTUKH T'yCTOThI KPOHBI IyTEM CIUIOIIHOTO Iepecyera JepeBbeB BUIOB Tilia
cordata Mill., Betula pendula Roth., Populus balsamifera L., Picea obovata Ledeb., Picea
purgens Engelm. u Larix sibirica Ledeb. ¢ pasnecennem nx no kareropusm cocrosuus. Kpome
Toro, y BumoB jepeBbeB Tilia cordata, Betula pendula « Populus balsamifera npounssoauiach
OLICHKA MHTErPAIbHOIO Kod(hduuueHTa (QIyKTynpyromeidl aCHMMETPHH JIUCTOBBIX IUIACTUH II0
ISITH KJIFOYEBBIM TIpOMepaM. Pe3ynbTaThl MCCIIeOBaHUs CBUICTEIBCTBYIOT, YTO COCTOSHUE JUIS
35 % Bcex /IepeBbEB XapaKTepHO 00Iee HeOIaronoyyHoe COCTOSHHUE, YTO TTOATBEPIKIACTCS KaKk
BBICOKHMH TOKa3aTe/SIMU KO3(DQUIMEHTOB (IyKTYyUPYIOLICH aCHMMETPUH JIHCTOBBIX IUIACTUH Y
Betula pendula, Tilia cordata u Populus balsamifera, koneGomnMucs ot cpeHiX OTKIOHEHHIH
OT HOPMBI JI0 KPUTHYECKUX 3HAYCHHUH, TaK U OOIIMM COCTOSIHUEM JIUCTBEHHOW M XBOHHON KPOHBIL.
OTMeueHbI TAKKe J0CTOBEPHBIE Pa3IMUMs MEXKIY MOKa3aTes MU (IyKTYyHpYyIOLIei aCHMMeTpHN
JUISL OMHUX M TEX K€ TEPPUTOPHUI B 3aBUCHMOCTH OT roja MPOBEICHHS M3MEPEHHUIl, 4TO MOXKET
KOPPEJIMPOBATH C MOTOAHO-KIMMATHYECKHMH YCIIOBHSIMH B KOHKPETHOM pernone. Cpean XBoOii-
HBIX BHIOB JI€PEBbEB HAHOOJIBIINI YPOBEHb cTpecca ObUT 3a(hMKCHPOBAH y Mpe/CTaBUTEIICH BUIA
Picea obovata, mokasarenn nedompaniyu KpoHBI KOTOPBIX B MApKOBBIX 30HAX gocturain 30—
50 %, 4TO COOTBETCTBYET CHJIBHO OCJIA0JICHHOMY COCTOSIHHIO M CBHJICTEIBCTBYET O BBICOKOM
YPOBHE HEOJIAroNnoIyYHs IEPEBbEB B yPOAHH3UPOBAHHBIX YCIOBHUSX.
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POJIb DHAO®UTHOI'O MUKPOBUOMA B 3ABOJIEBAHNUU KEJIPA
CUBUPCKOT'O BAKTEPUAJIBHOM BOJISTHKOM B IPUBAMKAJIBE

N. A. I'ponuunukas, B. A. Cenamona, O. 3. IlykanoBa
WJI CO PAH, Kpachosipck, Poccust
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KaroueBbie ciioBa: GaxTepranbHas BOISHKaA, OHOpa3HOOOpas3ne, MUKpOOHOM, dHI0Chepa

THE ROLE OF THE ENDOPHYTIC MICROBIOME INVOLVED IN
BACTERIAL DROPSY DISEASE OF SIBERIAN PINE IN THE BAIKAL
REGION

I. D. Grodnitskaya, V. A. Senashova, O. E. Tsukanova
Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russian Federation

Keywords: bacterial dropsy, biodiversity, microbiome, endosphere

DHA0GUTHBII MUKPOOHOM (SHIO(GHTHI) — 3TO CIIONKHO OPraHU30BAHHAS ACCOLMALHUS, B KO-
TOPOH MHKPOOPTaHU3MBbI B3aUMOJICHCTBYIOT C PACTEHHEM, KOJOHU3HUPYs BHYTPEHHUE TKaHH pac-
TEHHUH B TEYECHHUE CBOCH KM3HU, U UCIBITHIBAIOT MHOXKECTBO PAa3JIMYHBIX B3aMMHBIX BINSHUHN, KaK
CUMOMOTHYECKUX, TAK M Mapa3suTHUecKuX. [IposiBIeHHEe MaTOreHHOro BIUSHUS SHAODHUTOB HA
pacTeHHs 3aBUCHT OT MHOXECTBa (paKTOPOB, MPEXKIE BCErO OT OCIA0ICHHS HMMYHHON CHCTEMBI
nepeBa. B mocnennue roast B [Ipubaiikanse (MpkyTckas obnacts, PecnyOnuka Bypsitus) orme-
YEeHBI MACCOBBIC YCHIXaHUS MUXTOBO-KEIPOBBIX HACAKICHHH, BCICACTBHE AKTUBH3ALMH 3a001e-
BaHMs «OakTepuaibHas BoJsHKa» (bacterial wetwood). B Hacrosimee Bpemst 310 3a0ojeBaHue
CUNTAETCS KOMIUICKCHBIM, T. €. B ITATOJIOTMYECKOM IIPOIIECCE MOXKET Y4acTBOBATH Ielasi TPyIIa
Pa3IMYHBIX MUKPOOPraHH3MOB, B TOM YHCIEe M HemaToreHHsIX. [IpuunHoit wetwood Ha3bIBaroT
BCIO COBOKYITHOCTb OaKTepui, M30JMPOBAaHHBIX M3 MOKPOH JIPEBECHHBI JE€PEBLEB, OObILIEH Ua-
CTBIO COCTOSIIIEH U3 canpoTpO(HBIX BUIOB, HE UMEIOIINX SBHOIO OTHOIICHHUS K BHYTpPEHHEH ma-
TOJIOTHU CTBOJIA.

Lenbio paboThI SIBISIOCH BBIIENCHHE COCTaBa SHAODHUTHBIX MUKPOOMOMOB, BBIICICHHBIX
13 Pa3HON CTEINEHH MOBPEXKICHHBIX BOISHKON 1€PeBbEB COCHBI KepoBoil cudupckoi. OObexra-
MH UCCIICIOBaHUMN SIBJSITUCH KEPHBI U CIIMIIBI IEPEBbEB COCHBI KEIPOBOM, 00bETMHEHHBIC B IPYII-
IIbl 110 CTENEHH IMOopaxKeHus: OakTepuanbHoil BoasHkoi: A — 25 %, b— 50 % u C— 75 %. C no-
MOIIBI0 MeTareHoMHOro aHanm3a (NGS) ompeaensiii TAKCOHOMHYECKHH COCTAB SHIO(PHUTHBIX
OaKTepuii, HAXOIAIIUXCSI B MOKPBIX TKaHSX.

CpaBrenue 61opazHo00pasus YHA0CHEPBI UCCIIETYEMBIX IPYIII ICPEBLEB MOKA3aJI0 Pa3iu-
Ype B KAYeCTBEHHOM U KOJIMYECTBEHHOM COCTaBaxX OAaKTepuil B 3aBUCHMOCTH OT CTEIeHH 3a00J1e-
Banusi. O0oraleHHoCTh OakTepusimMu epeBbeB rpymibl A u C ObUia cX0Xka M0 YHCICHHOCTH, HO
pas3iuyHa 10 KaueCTBEHHOMY cocTaBy. [IpOKapHOTHBIH COCTaB JepeBbeB IpyImbl b obmaman
Hanbosee OOMILHBIM KOJIMYECTBOM BHIIOB, B TO BpeMs Kak B rpymne C 0TMEYEHO yMEHBIICHHE
BUJIOBOTO pa3HO0Opa3usi, HO MPU ITOM BO3pAcCTala CTENEHb JOMHUHUPOBAHHS OTACJIBHBIX BUIOB.
bakrepnobuomsl rpyni A u b pasnuyanuce Mexay coooit Ha 3,5-4 %; Au C—mna 1,7-3,3 %; b
n C— na 0,5-3 %. KayecTBeHHbII cOCTaB MMKPOOMOMOB BCEX TPYIII COCTOSUI U3 YCJIOBHO-
natoreHHbIX (18-28 %), matorennsix (3—12 %) u canporpodusix (54—61 %) BumoB OGakTepHii.
HanOoup1uast 10715 MaTOreHHbIX BUJOB OTMEYEHa B rpymnme b.

Paboma svinonnena ¢ pamkax 6azosoco npoexkma ©UIL] KHI] PAH UJI CO PAH FWES-
2024-0029.
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AHAJIN3 TEHETHYECKOI'O TIOJIUMOP®U3MA I MOP®O-
®U3NOJIOTMYECKO U3MEHUNBOCTH IIEHOHOHYJIHIII/II?'IU
BUPLEURUM AUREUM JJIs1 BOCCTAHOBJIEHUSI NOITYJISINUA

C. A. JIyoposnas *, D. B. Baobinun 1, A. H.Axyos 2, JI. 3. XycHeraunosa 1,
JI. B. PoxoBa 3, O. A. Tumodeena *

LK(I®Y, Kazans, Poccus
2KUBb KA,3HH PAH, Ka3aus, Poccust
$MapI'V, Nomkap-Omna, Poccus

*sdubrovnaya@inbox.ru

KiroueBble ci10Ba: reHeTHYECKAS TI0JINBAPHUAHTHOCTD, (bHaBOHOI/IZ[LI, pCBI/I(bI/IKaI_H/ISI

ANALYSIS OF GENETIC POLYMORPHISM AND
MORPHOPHYSIOLOGICAL VARIABILITY OF BUPLEURUM AUREUM
POPULATIONS FOR POPULATION RECOVERY

S. A. Dubrovnaya '*, E. V. Babynin 1, A. N. Akulov 2, L. Z. Khusnetdinova ,
L. V. Ryzhova 3,0. A. Timofeeva !

LKFU, Kazan, Russian Federation
2KIBB, Kazan, Russian Federation
3MarSU, Yoshkar-Ola, Russian Federation

Keywords: genetic multivariance, flavonoids, revivification

XapakTepHOi 0COOEHHOCTBIO PECYPCOBEICHHS SIBISETCS ydeT OMOJOTHYECKHX PecypcoB
Ha IEJEBBIX TEPPUTOPHUSIX M BBIICJICHUE KAaTErOpH JIEKAPCTBEHHBIX PACTCHHUI, YTO MO3BOJSET
yHU(UIMPOBATh MOAXOAbI K MX HCHOIb30BaHUIO U coxpaHenuto. s PecryOnuku Tarapcran
(PT), roe orMedaeTcst BBICOKast aHTPONIOT€HHAS HAarpy3Ka, BaKHBIM HAIPABICHUEM HCCIICIOBAHUS
SBIISIETCS pa3pabOTKa HAyYHO OOOCHOBAHHBIX PEKOMEHIALMI 110 BOCCTAHOBICHHIO MPUPOIHBIX
momnyJssinuii. BoccTaHOBIGHHE MOMYJISIIAET HA paHEe CYIIECTBYOIIMX YYacTKax (peBUBHUKAIIHS)
HEOOXOMMO OCYLIECTBIISITh C YYETOM COXPAaHEHMS! FeHETHYECKOro MOJIMMOp(HU3Ma MPUPOIAHBIX
TIOTYJIAIUI U XO3SICTBEHHO BaKHBIX Mpu3HaKoB. C 3Tol menpio Ha Tepputopuu PT Obumn n3y-
yeHbl MOpdoMeTprUecKre U OMOXUMHUUECKHE N0Ka3aTeIn LeHonomysinuid B. aureum, meronom
ciyvaitno amruipoBanHoi nonmumopduoit IHK oenen reneTuyeckuii moaumMophu3m 3Tux
HOITYJISILUH.

VYCTaHOBIICHO, YTO COzEpX aHUE (PEHONBHBIX COCAMHCHUI ONPENENsIOCh KaK BIMSHHEM
KOHKPETHOI'0 Ce30Ha U 0COOCHHOCTBIO MECTOOOUTAHUS, TAK U B3aUMOJCHCTBUEM 3THX (DaKTOPOB.
YBenMUYeHNE COAEPkKAaHUsS BTOPUYHBIX METaOOINTOB B YCIOBHSX CTpecca OTpPa3MJIOCh Ha OMo-
Macce PacTeHHH, KOTOpasi B 3aCyLUIMBBII NIEPHOJ CYIIECTBEHHO CHU3HMIACH BO BCEX MECTOOOHTA-
HUsIX. [ Kax10i EHONOMY ISIUK ObIIO MOJYYeHO TPH OLICHKH I'€HETHYECKON M3MEHUYMBOCTH!
MPOLEHT MOJMMOP(HBIX JIOKYycoB, HH(OpMannoHHbIi nHaekc llleHHOHa, cpeaHss oxumaemas
reTepO3UroTHOCTb, OCHOBaHHAsl Ha 00BEKTHBHOH oneHke Hes. OOpasipl, 0ToOpaHHbIE U3 LIEHO-
MOMYJISIIUIA, XapaKTepH30BaINCh 3HAYMTEIBHON HEOJAHOPOAHOCThI. OOHApYKEHO, YTO Bapua-
THUBHOCTB B COJICpKaHUU (PITABOHOMIOB M (DEHOJBHBIX COSIMHEHHUHN B ITOITYJISLUAX TTOJIOKHUTEITb-
HO KOPPEIHPYET € MOKA3aTeISIMH TeHETHYECKOTr0 MOIUMOphu3Ma.
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OCOBEHHOCTHU XUMHYECKOI'O COCTABA TAJIJIOMOB
NOSTOC COMMUNE (CYANOBACTERIA) U3 PA3HbBIX
9KOJOI'O-TEOI'PAOUYECKHUX YCJIOBUU

H. H. Eroposa*, O. B. lllepruna, B. B. 'ypuna
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*egorova@sifibr.irk.ru

KuroueBbie ciioBa: Nostoc commune, MUHEpPaJIbHBIC 3JICMEHTBI, XKUPHBIC KUCIIOTHI, TMT'MCHTHI

FEATURES OF THE CHEMICAL COMPOSITION OF NOSTOC
COMMUNE (CYANOBACTERIA) THALLI FROM DIFFERENT
ECOLOGICAL AND GEOGRAPHICAL CONDITIONS

I. N. Egorova*, O. V. Shergina, V. V. Gurina
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: Nostoc commune, mineral elements, fatty acids, pigments

Hocrok o6pikHOBeHHBIH (NOStOC COMMUNE) — pacpoCTpaHeHHBIH B HA3EMHBIX MECTOOOH-
TAHUSIX OPraHu3M, y4acTBYET B OHOTCOXMMHYECKHX IMKJIAX, UCHOJIB3YETCs B MHUILY U B HAPOJ-
HOI MeJUIMHE HACEJICHHEM HEKOTOPBIX CTPaH, B BOCCTAHOBJICHUH HApyIICHHBIX 3eMenb. Hamu B
XOJ/Ie MCCIJICIOBaHNN BHJa ObUTM OTOOpaHBI 00paslpl B HECKOJIBKUX perrnoHax tora Cubupu n
Mouronuu. B TanmioMax HOCTOKA ONPeIeTHIIN KOHIEHTPAIMH Psia SJIEMEHTOB, 30JIbHOCTb, JKHP-
HOKHCIIOTHBII COCTaB JIMIIMJIOB U COIep)KaHUe MUrMeHToB. OTMeueHa BapuaOeIbHOCTh ATUX I10-
KazaTenell y o0pas3ioB M3 pa3HbIX IKOJIOro-reorpaduueckux ycioBuil. MaccoBas J0Js 30761 B
HocToKe BapwsupoBaia ot 0,9 no 7,1 %, B cpennem cocraBmia 3,6 % (N = 16). MakcumasnbHbIe
MOKA3aTeIN 30JIbHOCTU YCTAHOBIICHBI ISl TAJDIOMOB C TEPPUTOPHUIl C BBICOKMM YPOBHEM TEXHO-
reHHoro 3arpsizHeHus. CozjepikaHue yriepoja B perHoHalbHbIX oOpasuax gocrurano 20,6 % no
38,3 % ot abc. cyxoiif Macchl, B cpeqHeM coctaBuiio 33 %. CpenHee comepikaHue oOIIero a3oTa B
HocToke — 3,5 %, npenensl konebanuii: ot 2,6 1o 5,1 % (n > 80). Bonee noapoOHbie faHHBIE 00
3JIEMEHTHOM COCTaBe MpuBOAMINCH Hamu panee (Eroposa m mp., 2023; Tymukosa u ap., 2023).
Brino YCTaHOBJIEHO, YTO HaI/I6OJ'IbLLII/Ie KOHLEHTPAWHU TAXKEJIBIX METAJJIOB O6Hapy)l(eHbI B HOCTO-
Ke, COOpaHHOM BOJIM3M TEXHOTCHHOTO OTBaIa MPEIIPHUATHS XUMHIECKOH IPOMBIIIICHHOCTH (Z1n,
Pb, Cu) u aBrotpacc (Pb). Conepxanne X1 a B 00pa3uax Buaa M3 pa3HbIX MECTOHAXOKACHHUN
BapbupoBaio B npeznenax 0,11-0,58 mr/m, B cpenrem cocraBmno — 0,25 Mr/i1; KapOTHHOUIOB — OT
0,7 no 0,52 mr/mn, cpennee — 0,22 mr/n. OTMeueHa TTOJIOKHUTENbHAST KOPPEILSILIUS MKy COAepIiKa-
HHEM ITMUIMEHTOB M 00uiero asora B Tayuiomax. CojepikaHie KapoTHHOWIOB OBLIO BbIIIE B 00-
pa3uax ¢ BBICOKMM cojiepkanueM xaopoduiuia. Cpei HaCBILEHHbBIX JKUPHBIX KHCIOT B M3y4eH-
HBIX 00Opa3uax npeobajaiy naabMUTHHOBAsS (B cpexHeM 10 37 % OT CyMMBI BCEX KHCIOT) U
creapuHoBas (~11 %). M3 HeHACBIIEHHBIX OTHOCHUTENILHO BBICOKHME KOIMYECTBA YCTAHOBJICHBI
JUTs 0IENHOBOH (~12 %) 1 JTMHOJIEBOH KMUPHBIX KUCIIOT (B cpexHeM 10 7,9 % OoT CyMMBI).

141



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

MHTEHCUBHOCTDB OKUCJIMTEJBHBIX ITPOLECCOB

U AKTUBHOCTh ®EPMEHTOB AHTUOKCUJAHTHOM CUCTEMBI

B XBOE PINUS SYLVESTRIS 1 LARIX SIBIRICA TTPH PA3HOM YPOBHE
TEXHOT'EHHOT'O 3ATPA3HEHUS

0. B. Kanyruna *, JI. B. Apanacrepa %, A. A. Ctpokuna , E. B. IIpaxenosa *
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INTENSITY OF OXIDATIVE PROCESSES AND ENZYMES ACTIVITY
OF ANTIOXIDANT SYSTEM IN THE PINUS SYLVESTRIS AND

LARIX SIBIRICA NEEDLES UNDER DIFFERENT LEVELS OF
TECHNOGENIC POLLUTION

0. V. Kalugina **, L. V. Afanasyeva 2, A. A. Strokina’, E. V. Pradedova’

1SIPPB SB RAS, Irkutsk, Russian Federation
2IGEB SB RAS, Ulan-Ude, Russian Federation

Keywords: Larix sibirica, Pinus sylvestris, oxidative stress, pollution level, enzymes

[IpomblnuieHHbIE BEIOPOCH! ATIOMUHUEBOTO IIPOU3BOACTBA OKA3bIBAIOT HEIaTUBHOE BO3/ICH-
CTBUE HA COCTOSIHUE JPEBECHBIX pacTeHuil. [Ipu 3ToM 3 PeKTUBHOCTD 3aIUTHBIX PeaKkLuii aepe-
BbEB HA TEXHOTEHHBIH CTPECC BO MHOIOM OHPEIENIAIOTCS OCOOSHHOCTSMHU (PYyHKIIMOHHPOBAHUS
ux aHTHOKcHIaHTHOH cuctembl (AOC). Llens qaHHOTO MCCIeIOBaHUS — H3YUUTh H3MEHEHHUE aK-
THBHOCTH OCHOBHBIX aHTHOKCHIAHTHBIX (epMeHTOB B xBoe Pinus sylvestris L. u Larix sibirica
Ledeb., npouspacraronux B1ojIb IpaJeHTa 3arps3HeHus BoIOpocaMu bpaTckoro antoMUHAEBOTO
3aBOJIa M OIIGHUTh UX POJIb B PA3BUTHUE OKUCIUTENBHOTO CTPEcca, HHUIIMUPYEMOro TMOJUTIOTaHTa-
Mu. Ha ocHOBeE K1acTepHOro aHan3a JaHHBIX 110 COJICPIKAHUIO B XBOE DJIEMEHTOB-3arpsI3HUTEICH
BBIJICJICHBI II1Th YPOBHEH 3arps3HeHus: (OHOBbIH, calblif, cpesHUil, CHIIbHBIN U KPUTHUECKUI.
VeraHoBieHo, 4To crnocoOHOCTH L. Sibirica k HakOIUIEHHUIO 3arpsA3HAIONIMX BEIIECTB BBIIIE, YEM Y
P. sylvestris. ITokazaHo, 4T0 MX HaKOIUICHHE B XBOC HHIYLHPYET OKHCIUTENBHBIH CTpecc, MPOsiB-
Jstromuiics B yBenuuenuu cozgepxkanus H2O2 u ManoHoBoro auansaeruza B 1,3-4,6 pasa B cpas-
HeHuu ¢ GoHOBBIMHM 3HaueHUsAMH. Hanbosee BbIpaskeHbl N3MEHEHHSI B XBOE COCHBI. AHAJIM3 JH-
3umarndeckoro kommoHeHta AOC BbisIBUI ero Bujpocneuuduyeckue 0coOeHHOCTH. Y
P. sylvestris akTHBHOCTB TIEpOKCH/Ia3bl U KaTanasbl Bhiile, yeM y L. sibirica, npu aTom nepoxcu-
J1a3a COCHBI COXpaHsIeT aKkTHBHOCTD B mmpokoM auamazone pH (3,0-11,0). Ee ypoBens ocraBaincs
BBICOKMM JIa’Ke MPU KPUTHYECKOM 3arpsi3HEHUH, TOT/la KaK aKTHMBHOCTb KaTajasbl NMPH TOH ke
Harpyske cHikanach B 1,5-2,0 pasa no cpaBHeHuto ¢ (OHOBBIM ypoBHEM. B XBOe COCHBI Takike
BBISIBJICHO 00JIbIIIee pa3zHOOOpa3ne H30(hopM MepoKCHIa3bl, 4TO MOKET yKa3bIBaTh Ha OoJIee MIHPOo-
KUE aIaNTallMOHHBIE BO3MOXKHOCTH €€ (DepMEHTATUBHOM chcTeMbl. KoppersiioHHbIi aHanu3 BbI-
SIBUJI OTPULATENILHYIO CBS3b AKTUBHOCTH KaTalsla3bl C COAEPKaHUEM (JTopa, TSKENIBIX METajlIoB U
ITAY, 1 NONOXHUTENBHYIO — IS IEPOKCH/IA3bI, YTO CBUJIETEIBCTBYET O Pa3INUHBIX (YHKIUSIX ITUX
(epMEeHTOB B 3aIUTHOM CUCTEME PACTEHHUS, AKTUBUPYEMOH TEXHOTCHHBIM BO3JCHCTBHEM.

Hccneoosanue svinonneno 3a cuem epamma Poccutickoco nayunoeo ¢gonoa Ne 25-26-
00475, https://rscf.ru/project/25-26-00475/.
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IKOJOI'O-BUOXNUMHNYECKAS XAPAKTEPUCTUKA TPEX BU/J10OB
POJIA ALLIUM L. (AMARYLLIDACEAE), TIPOU3PACTAIOIINX
B HEHTPAJIBHOU AKYTHUHU

JI. A. Koaecoa*, M. U. CoroBbEBA
CB®Y, fxytck, Poccust
*kolesova@mail.ru

Kuruessie ciaoBa: Allium, metaGomomustit mpodits, YBDXKX, Lentpanshas SIKyTust

ECOLOGICAL AND BIOCHEMICAL CHARACTERIZATIONS OF
THREE SPECIES OF THE GENUS ALLIUM L. (AMARYLLIDACEAE)
FROM CENTRAL YAKUTIA

L. A. Kolesova*, M. I. Solovyova
NEFU, Yakutsk, Russian Federation

Keywords: Allium, metabolomic profile, UHPLC, Central Yakutia

OGbexThl uccnenoBanust: yk ckopoaa (Allium schoenoprasum L.), iyk topuarumii (Allium
strictum Schrad) u nyx onecrsinmit (Allium splendens Willd. ex Schult. & Schult.f.), nocrarouno
LIMPOKO pacrpocTpaHeHHbie B LlenTpanbHoii SIkyTHH BUIbI ObUIN COOpaHBI B MIPUPOAHBIX TOIY-
JISIUSX, IPUYPOYCHHBIX K JOIMHAM cpenHero TedeHus JIeHsl. Yuactku coopa A. schoenoprasum
u A. strictum npuxoaUIHCh HA TIOWMEHHYIO YacTh JIOJHMHBI, TPEJACTABISUIM CO00M pa3sHOTPaBHbIE
3ayBHbIC JTyra. A. splendens 6b11 coOpaH Ha CTEIHOM JIYTy, Ha HAAOWMEHHOU Teppace, 9TO TH-
MUYHBIH KCepoMe30(HT, XapaKTepH3YIOLIUIics BEIHOCIMBOCTBIO K 3aCyXe U CTparerueil Berera-
TUBHOTO CAMOIO/ICPKAHUS O JISILIHH.

HeueneBoii MeTab0JIOMHBIH aHAIIN3 PACTUTENBHBIX 00Pa310B MPOBOAMIICS METOIOM CBEpPX-
BBICOKOA()(DEKTUBHOIN KUAKOCTHOH Xpomartorpaduu ¢ Macc-crekrpomerpueil. MerabonoMuble
npodumu A. schoenoprasum u A. strictum mmenu cXocTBO U OBUTH MPEICTABICHBI B OCHOBHOM
¢benonpHbIME coequHeHmsiME. MccnenoBanue Gnoxumudeckoro cocrasa A. splendens mposoan-
JIOCh BIIEPBBIC, KOMITIOHEHTHBIH COCTaB OTIMYACTCSI OT APYTUX BHIOB: ONPEIEISeTCs] OepreHuH,
AQHTPAXHMHO AJOMH, KOPXOpU(ATHAS KUCIOTA BIEPBBIC B IIPEENIax poja.

BupocnennpuaHocTs MeTab0IOMHBIX TPOQUIICH pacTeHUH NpeaCcTaBiIseT COOON MOTEHIH-
aJl 71 PACKPBITUSI KOHKPETHBIX OMOXMMUYECKUX TPOLIECCOB, BOBJICYECHHBIX B a/IaTUBHbIE Peak-
UM pacteHuid. BmecTe ¢ TeM noirydaeMble B X0J1€ HayUHbIX MCCI€A0BaHNI METaOOIOMHbIE MaT-
PHIBI CO3/IAI0T OCHOBY AJI JaJbHEHIIMX XEMOTAKCOHOMUYECKHX HM3BICKAHMH, YTO OCOOECHHO
BaxkHO 1u1st pota Allium.

OcHOBHBIE nyﬁnmcamm ABTOPOB IO TEMATHKE TOKJIaa:

Konecosa JI. A., Conosvesa M. U. Buomopgonocuueckas usmenuusocms Allium splendens Willd. ex
Schult. 6 ycrosusx Lenmpanvnou Sxymuu Il Becmnux CB®Y. 2025. T. 22, Ne 1. C. 7-15.

Chemical composition, antimicrobial and antioxidant activities of three eurasian wild Allium spe-
cies as potential ingredient for nutraceuticals and foods supplements / L. A. Kolesova, S. B. Kenmogne,
M. I. Soloveva, S. C. Fotso, S. S. Kuzmina, N. F. Roland, N. T. E. Prudence, A. T. Tcho, F. A. A. Toze //
Chem Biodivers. 2026. Vol. 23, N 3. P. e03545.
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MHOKOMITIOHEHTHOCTb UBMEHYHUBOCTHU ®AKTOPA (GXE)
OTPAJKAET OTBETHBIE PEAKIIMM PACTEHUM JIbHA B YCJIOBUSIX
COJIEBOI'O CTPECCA

K. I1. Kopoaés **, I. B. Y. Cooup:xoHOB >

LOIrAOY BO «TromI'V», Tromens, Poccus
2 Mexynaponublii yansepcutet Typan, Hamanran, Y30exucran

korolevkonstantin799@gmail.com

KuiroueBble ciioBa: abrotHyeckas ycroiuuBocTb, Linum usitatissimum L., mopdodusuomnoriye-
CKHE TapaMeTpbl, MyKCKOU raMeTO(GHUT, MBLIBIEBBIC MAPKEPHI

MULTI-COMPONENT NATURE OF GENOTYPE-BY-ENVIRONMENT
(GXE) INTERACTION REFLECTS THE ADAPTIVE RESPONSES OF
FLAX PLANTS UNDER SALINITY STRESS

K. P. Korolev **, D. B. U. Sobirzhonov ?

LFSAEI of HE «Tyumen State University», Tyumen, Russian Federation
2Turan International University, Namangan, Uzbekistan

Keywords: abiotic resistance, Linum usitatissimum L., morphophysiological parameters, male
gametophyte, pollen markers

PackpbiTHe CHCTEMHBIX MEXaHW3MOB aJanTaluH (QUTOLEHO30B K MU3MEHSIOMMMCS (HakTo-
paM cpejibl BBICTYNAET BAKHBIM TAllOM B MOJAEIMPOBAHMU UX YKOJOTMUYECKOH IIaCTUUHOCTH U
MO3BOJISIET OCYIIECTBIISITh CKPUHUHI OMOPa3HOOOpa3ust Uit ()OPMHUPOBAHUSI YCTONUMBBIX T'EHE-
THUYECKUX pecypcos. [Iporpeccupyromiee H3MeHEHHE TIJIOOAIBHOIO KIMMAaTa JETEePMUHHUPYET
HETaTHBHYIO TpaHC(HOPMAIMIO MOYBEHHOTO MOKPOBA; MHTEHCH(HUKAIMS ATOrO mporecca 00y-
CIIaBJIMBAET SKCIAHCHIO BTOPUYHOI'O 3aCOJICHHS T10YB, CO3/AIOIIEro »AadUUecKuil IMMUTHPYIO-
it (pakTop JuUls BEreTalMu pacTeHuii, Bkarodas Linum usitatissimum L. B nanHOoM KoHTEKCTE
ramMeTo(GuTHbIH 0TOOp BBICTyNaeT Kak 3G(eKTUBHBII dKcnpecc-MeTo AuddepeHmanum crpec-
coycroiunBbIX (popM. OOBEKT HCCIeIOBaHMS — 5 TeHOTHHOB JibHA-noAryHIa (G1-GS5). Ouenky
HOPMBI PEaKIUHU JbHA NPOoBOAMIM B j1adopatopun Llkonsr ectectBennbix Hayk TiomI'V (2024—
2025 rr.) myreM Bepu(HKALMH KUZHECIIOCOOHOCTH U (PYHKIHOHAIBHON aKTHBHOCTH MYKCKOTO
raMeToduTa (MBUIBLBI) B YCIOBUSX HOHHO-OCMOTHUYecKoro npeccunra (85, 170 u 255 mM NaCl)
[0 TPOLICHTY TPOPACTAHMUSI TBUIBIEBBIX 3¢PCH W KHHETHKE SJIOHTAIMH TBUIBLEBEIX TPYOOK in
Vitro. PaccuuThiBaIM MHAEKCHI: cojieycToiunBoCTH NbUIbiel (PSI), menpeccun rameTopuTHBIX
npusHakoB (PDI) m orHOCHTEnbHON >xm3HecnocoObHocTH ramerodura (RGVI). C nomomsio
nByxdakroproro aucnepcuonHoro ananuza (ANOVA) ycranosneH 3HaunMbiii (p < 0,01) Biaa
B3aUMO/ICHCTBHISL KOMIOHEHTHI reHotumna u cpeasl (GXE) — 19,4-25,6 %, npu none BIUsSHUS re-
notuna (G) — 34,5-44,3 %, cpenosbix ycnosuit (E) — 44,8-52,6 %. [lonapHoe MHOXeCTBEHHOE
cpaBHenue 1o kpurepuio Troku (HSD, p <0,05) nozsonuio BepudpuuupoBaTth T0CTOBEPHOCTH
pa3Iruuii MeXIy TeHOTHIaMu U cpefamu. AHanu3 uaaekcoB PSI u RGVI BeisiBun agantuBHbIE
CTPATEruy: y HEYCTONUYMBOM I'PYIIIbI MOPOrOBbIH roMeocTas MpeooIeBalcs NPH KPUTHUECKON
koHnenTpauuu 170 MM, uro npuBoauio k ysenumueHuto PDI. [ToxydenHsie pe3yabTaThl JOKa3bI-
BaloT 3(P(PEKTUBHOCTH raMeTOUTHOIO CKPUHUHIA U (PEHOTHUIUPOBAHHS CIIOPO(HUTA B MOJIEBBIX
YCIIOBHSIX TP OLICHKE T€HOTHUIIOB JIbHA HA YCTOWYMUBOCTH K COJIEBOMY CTpECCy.
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I TAMMBI SHTOMOIATOTEHHON BAKTEPUU
BACILLUS THURINGIENSIS KAK BUOATEHTBI MUKPOBHOM
JECTPYKIMH HEJJIIOJIO3bI

A. B. Kpbixkko
OI'BYH HUUCX Kpeima, Cumdepomnons, Pocenst
nk_lib@mail.ru

Kurouesslie ciioBa: mramm, Bacillus thuringiensis, kmaccubukars, HeIUTIOI030IMTHYESCKAS aK-
THUBHOCTb, YHTOMOLIM/IHAsS AKTUBHOCTh

STRAINS OF THE ENTOMOPATHOGENIC BACTERIUM
BACILLUS THURINGIENSIS AS BIOAGENTS OF MICROBIAL
CELLULOSE DESTRUCTION

A. V. Kryzhko
Research Institute of Agriculture of Crimea, Simferopol, Russian Federation

Keywords: strain, Bacillus thuringiensis, classification, cellulolytic activity, entomicidal activity

Iporiecc MUKPOOHOW IECTPYKIMH LEIUIION03bI UMEET OrPOMHOE 3HAUCHHE KaK OJWH W3
KITFOUEBBIX (haKTOPOB €CTECTBEHHO yTHIN3ALNH OKHUBHBIX OCTATKOB, YBEIHYCHHS T'yMyCOHa-
KOIUICHHS ¥ TO[UICPKAHHUS TIOYBEHHOTO TUIOH0poust. L[e/umronassl Kak (epPMEHTHI B HACTOSIICE
BpeMS IIMPOKO MPUMEHSIOTCS B BETCPUHAPHH, IPOU3BOACTBE MPOAYKTOB MTHTAHMSI, JETKOH Mpo-
MBIIIJICHHOCTH, OTOCIMBAaHUH, IPOM3BOACTBE OyMmaru, yjoopenuii. Llenpto nanHoi paboTs! ObLIO
U3YYUTh LEJUTIONI030JMTHIECKYI0 aKTHBHOCTE mtaMMoB B. thuringiensis KpeiMckoil KouteKiin
MHKPOOPraHM3MOB, INpHHAICKAMUX K cepotunam thuringiensis, sotto, darmstadiensis u
kurstaki, a Taxxe kraccubHUIIPOBATH MX MO SHTOMOUMIHOCTH W CIIOCOOHOCTH BIMSITH HA IMHC-
cuto CO2 nouBsl). Yto-To mpornymieHo?

BBLIO YCTAHOBIICHO HAMYHE LEIUTIONA3HOM aKTHBHOCTH KYJIBTYPATBHOM KUIKOCTH [ITAM-
moB B. thuringiensis. IIpoBeneHHEBIIl KIIACTEPHBIH aHAIN3 TO3BOJIMI PAa3ACIHTh KOJUICKIIMOHHbIC
[ITAMMBI Ha 5 TPYIINI, XapaKTepHU3YIOMINXCsl Pa3HOI CTETICHBI0 SHTOMOUMIHON aKTHBHOCTH, BIIH-
SIHHSI HA TIOYBEHHOE JIBIXaHHE M CIIOCOOHOCTH K JECTPYKIHH LEeJUTI0I03bl. Hanbosee BHICOKUMH
3HAYCHUSMU JaHHBIX [TOKa3areleil xapakTepr3oBaiuck mrammsl B. thuringiensis 0371, 792, 989,
800. MccnenoBana Takke 3aBUCUMOCTb MEXKAY HCCIEIyeMbIMU arpOHOMUYECKMMHU CBOWCTBAMHU
[ITAMMOB U TIPUHAJIC)KHOCTH K TOMY WIH HHOMY CEPOTHUITY. YCTaHOBJICHO, YTO MITAMMEI
B. thuringiensis moryT GbITh KiaccuuuMpoBaHs! Ha 5 rpymi, Ha 72,72 % COOTBETCTBYOIINX HX
TaKCOHOMHYECKOI KIacCH(HUKauiu 1o ceporumnam. [1okazaHo, 4T0 MaKCUMAITbHAS IEIUTIOIa3Has
aKTHBHOCTh, JOCTUTaromas B cpeanem 0,25 MKr/mii, okaszaiach XapakTepHOW Uil IITAMMOB
B. thuringiensis, npunaexamux Kk ceporuiy thuringiensis, a MakcuManbHON LE/UTIOI030IUTH-
4yeckoi akTUBHOCTHIO (10 80 % B cpeaHeM) oOnafany MITaMMBI, TPUHAUICKAINE K CEPOTUIIAM
kurstaki u thuringiensis.

Hccneoosanue evinonneno npu noodoepoicke I ocyoapcmeennoco 3adanusi MunobpHayku
Poccuu Ne FNZW-2022-0006.

OcHoBHas my0IMKaLKs ABTOPA N0 TeMaTHKe J0KJIa/1a:

Kpuviowcko A. B. Buiasnenue yennroi030aumuieckol. akmusHOCmuy Wmammos dHmMOMONAmo2eHHOU
oaxmepuu Bacillus thuringiensis // HUzsecmus eyzos. Ipuknaonas xumus u 6uomexnonocus. 2026. T. 16,
Me 1. C. 72-81. DOI: 10.21285/achb.1015
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ECTECTBEHHOE BO3OFHOBJIIEHHUE EJIN HA BBIPYBKE
EJbHUKA YEPHUYHOTI' O (CPEJTHSS TAWTA, PECITYBJIUKA KOMM)

M. A. Ky3neuosn
Wb ©UIL Komu HILI YpO PAH, CeixrsiBkap, Poccust
kuznetsov_ma@ib.komisc.ru
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NATURAL REGENERATION OF SPRUCE IN A BILBERRY SPRUCE
FOREST CLEAR-CUT (MIDDLE TAIGA, KOMI REPUBLIC)

M. A. Kuznetsov
IB FRC Komi SC UB RAS, Syktyvkar, Russian Federation

Keywords: ground vegetation, industrial felling, spruce

Ha espomneiickom CeBepo-Boctoke Poccun mpeobnamaror enoseie Jieca. OHU 3aHUMAIOT
54,3 % neconokpeiToii wiomaan Pecrnyonukn Komu u siBisitoTcs 30HanbHBIMH. B Hacrtosiiee
BpeMsl ©KErofHO MPOMBIIUICHHBIMH PyOKaMu B perdoHe mpoxomurcst okoso 40—60 Teic. ra, a
006bEM 3ar0TaBIMBAEMON JIPEBECHHbI COCTaBseT 8—10 MIH M.

OOBeKT HccaenoBaHus — eNbHUK YepHUUHBIH (mepeder 2003 1) U ero BbIpyOKa YeThIpex-
(nepeuer 2009 r.), necsitu- (nmepeder 2015 1), naraaauaru (nepeder 2021 r.) u aBaauatu (mepe-
yet 2025 1) yiet.

B esibHUKe YEPHUYHOM NMOAPOCT B KoJMdecTBe 2,0 ThIC. 9K3. Ta | PEICTABIEH TOJNBKO €Ibio
(100E). B 3umnwuit nepuon 2005-2006 rr. B paccMaTpuBaeMoM eJIbHHKE OblIa MPOBEEHA CILIONI-
HOJIecoceuHass pyOKa ¢ XJIBICTOBOM TpeseBKOM napeBecuHbl. Ha 4-nerHeil BbIpyOke (mepeder
2009 1.) o6liee KOIMYECTBO TOAPOCTa COCTABNAET 3,4 ThIC. 7K3. ra ', B MopoaHOM cocTaBe Moj-
pocTa BeIpyOKH JOMHUHHUPYIOT eJb U Gepesa. [lonpoct 0Opa3oBaH MperMMyIIECTBEHHO €NIbIO Mpe/-
BapUTEIIBHOTO MPOMCXOXKCHUSI B OCHOBHOM 310p0BbIi (69 %). Cryctst 10 u 15 net nocne pyOku
eJIbHAKA JIOJIS TOJPOCTa €N COCTaBseT 3,2 u 3,6 Thic. 9k3. Ta | cooteTcTBEHHO. [Ipeodmamaror
310poBbie ocodu. Uepes 20 et mocie pyOKH KOJMYECTBO €JI0BOTO CaMOCEBa M MOAPOCTA CHIIKA-
ercs 710 3,3 ThiC. 3K3. Ta !, 4TO CBA3aHO Kak C €CTECTBEHHBIM OTMHPAHHEM OT/EJBHBIX OCOOEH,
TaK U C BBIXOAOM I10JJPOCTA B APEBOCTOM.

Takum 00Opa3oM, HCCIECIOBaHHMS Ha Ha4YalbHBIX JTanax (OPMUPOBAHHS IPOU3BOJHOTO
HACa)X/ICHHS Ha BBIPyOKaX MOKa3aJlH, YTO MOCIE CIUIOLIHOIECOCCYHONW pyOKU ebHHKA YCPHUY-
HOT'O Ha MOJYTHAPOMOP(HBIX IOYBAX C COXPAHEHUEM €JIOBOTO MOAPOCTa HPOMCXOJUT HHTECHCHB-
HBIH JIECOBO300OHOBHTEIBHBIN TPOLIECC.

Paboma sevinonnena 6 pamxax 6100xcemnoi memvlt HUP «Cpedoobpasyrowas pons u npo-
OVKIMUBHOCHb 1ECHBIX U OONOMMHBIX IKOCUCTEM eBPONENCKo20 cesepo-6ocmoka Poccuu», nomep
pecucmpayuu 125020501547-8.

OcHoBHbBIEe MYOJHKAIHM ABTOPA 110 TEMAaTHKe A0K/Ia/1a:

bobkosa K. C., Jluxanosa H. B., Kysneyos M. A. Biusinue npomviuiiennvlx pyboK Ha Kpy208opom
eewjecme 6 cucmeme no4ed — ([)umouenoa’ cpednemae:»cnbzx EIbHUKOB HA OOIOMHO-NOO30MUCIBIX NOYBAX.
CIlb. : Hayka, 2024. 246 c.

Plyusnina S. N., Kuznetsov M. A. Influence of industrial felling on the structure of spruce under-
growth needles // Biology Bulletin. 2025. Vol. 52, N 1. P. 1-9. DOI: 10.1134/51062359024608851
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COXPAHEHUME BUOJIOT'HMYECKOI'O PASHOOFBPA3Hs
KAK DJIEMEHT YCTOMYHUBOT'O YIIPABJIEHUS JIECAMHU

A. H. Kyaaruna
WJI CO PAH, ®UII KHI] CO PAH, Kpacnosipck, Poccust
kulagal996@yandex.ru

KiroueBble ci10Ba: coxpaHeHne 6HOpa3sHO0Opasus, yCTOHYHBOE YIIPABICHHE JIECaMH

CONSERVATION OF BIOLOGICAL DIVERSITY AS AN ELEMENT OF
SUSTAINABLE FOREST MANAGEMENT

A. N. Kulagina
Institute of Forest SB RAS, Krasnoyarsk, Russian Federation

Keywords: conservation of biodiversity, sustainable forest management

VcroiunBoe ynpapieHHe JIeCaMH BKIIOYaeT B ce0s BOCEMb OCHOBHBIX 3JIEMEHTOB, OJJHUM
13 KOTOPBIX SIBJISIETCS COXpPaHEHHE OMOJIOrNYECKOro pa3HooOpasus B Jiecax. BaxkHocTh coxpane-
HHsI OMOPa3HOOOpa3usl JIECHBIX YKOCHCTEM OOBSCHSETCS €ro POJIbIO B IOJJICPIKAHUN CIIOCOOHO-
CTH 9KOCHCTEMbI BOCCTAHABIIMBATHCS MOCIIE BHEIIHUX BO3JECHCTBHH U COXPAHATh OCHOBHBIE T10-
TOKH BEIECTBA U SHEPIUH.

Jlnst BHEIpEHYS IPUHIMIIOB YCTOMYMBOIO JIECOYNPABICHHS pa3pabaThiBalOTCs KPUTEPUH U
WH/MKATOPbI, YYUTBIBAIOLINE CIICHU(PUKY KIUMATHYSCKUX U PerHOHAIBHBIX (akTopoB. B Poccun
HCTIONB3YIOTCSl TPU HAOOpa KPUTEPHUEB U MHIIMKATOPOB: pa3paboTaHHbIE B paMKax XeIbCHHCKOTO
1 MoHpealtbCKOro mporiecca, a Takxke Habop, yTBepxkaeHHbIH Pociecxozom B 1998 . Coxpane-
HHIO OMOJIOTHYECKOT0 pa3HO00pa3usl yAenseTcss BHUMaHUE BO BCEX TPEX MEPEUUCICHHBIX BBIIIE
Habopax.

WHauKaTopbl, OTHOCSIIMECS K KPHUTEPHUSM YCTOMYHMBOIO JIECOYIPABICHUS, CBS3AaHHBIM C
coxpaHeHHeM OHOpa3HOOOpasusl, IEPEUHCIICHHBIX BbIlIe HAOOPOB, B 000OLIEHHOM BH/IE HAIIPaB-
JICHBI Ha OMpeeIeHHe CIISTYIONIMX OCHOBHBIX LEJIECBBIX XapaKTePUCTUK: YPOBEHb COXPAHHOCTH
€CTECTBEHHBIX THIIOB JIECOB, B TOM YHCIIE 32 CYET ITPOBEJICHHUSI €CTECTBEHHOTO JIECOBOCCTAHOBIIC-
HHUSL; IPeo0iIalaHue CMEIIaHHbBIX JIECOB HaJl YUCTBHIMU; MOAIePKAHUE Pa3HOOOPAa3Hs JIECHBIX KO-
CHCTEM 3a CYET PAa3HOBO3PACTHON W Pa3sHOIMOPOAHOHN CTPYKTYpPbl HACAXKICHHIH; HATHYHE 3allUT-
HBIX JIECOB, BBIIEISIEMBIX B LEJSIX COXPAHEHUS] MECTOOOMTaHUI BUIOB M CO3JaHHs 0c000 oxpa-
HSEGMBIX MPUPOJHBIX TEPPUTOPHIL; YMEHBIIEHHE BU/OB, HAXOJSAIIMXCA 1O/ YIPO30i MCYE3HOBE-
HHSL; TIOJI/IepKaHie OO0JIBIIOro KOJMYECTBA BUJIOB B JIECHBIX DKOCHCTEMAX, @ TAKIKE TeHETHYECKOEe
pa3HOOOpa3ne Ha pacCMaTpPUBAEMON TEPPUTOPUH.

B pamkax mccienoBaHus ObUTH BBIYUCICHBI 3HAYCHHSI KPUTEPHEB U MHIMKATOPOB YCTOIUM-
BOTO YIpAaBJICHHs JIECAMH, HAMPABJICHHBIX HAa COXpaHEHHe Ouopa3HooOpasusi, B VpkyTckoii 00-
nactu 1 KpacHosipckoM Kpae Kak BeIyIInX JIECHBIX perHoHoB Poccun.

OJ1HaKO HH OJTHUM M3 yKa3aHHBIX HAOOPOB KPUTEPHEB M MHIMKATOPOB YCTOHYHUBOTO JECO-
YIpaBJICHUS] HE MPEAYyCMOTPEHbI HOPMATHBHBIC 3HAUYCHHS BBIYMCIISIEMBIX [MOKa3aTelsed, MOo3BO-
JISTFOIIME OTIPEACIUTh YPOBEHb d(D(PEKTUBHOCTH COXpaHEHHs OHOpa3HOOOpas3us B paMKax JaHHOM
KOHIICMIIMH, a TaKKe He MPEeIyCMOTPeHA BO3MOXKHOCTH TPOBEIACHHSI CPABHUTEIBHOIO aHAIH3a
Pa3IMYHBIX TEPPUTOPHH, YTO MPEJCTABIACT COOOH MEPCIEeKTUBHOE HANpaBICHHE AalbHEHIINX
HCCIICOBAaHUH.
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HATOI'EHAM
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B. B. IInckapes!, M. I'. Msicnukosa %, B. A. Anapuna 1, T. B. Yaxeena 12
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GENETIC BASIS OF RESISTANCE OF RUSSIAN BREAD AND DURUM
WHEAT VARIETIES TO FUNGAL DISEASES

I. N. Leonova **, P. N. Mal’chikov ', E. S. Scolotneva , E. A. Orlova 1,
V. V. Piskarev !, M. G. Myasnikova 2, V. A. Aparina , T. V. Chakheeva 12
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2Samara Research Institute of Agriculture named after N. M. Tulaikov, Bezenchuk, Russian Fed-
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VpoxaitHocTs ¥ KadecTBO 3epHa Msirkoit (T. aestivum) u tBepaoit mmenunust (T. durum)
CYIIECTBEHHO 3aBHUCUT OT yCTOMYMBOCTH COPTOBOrO MaTepHana K BO30OyAUTENIsIM IpUOHBIX 00-
ne3Heil. B coctaB maToreHHOro KOMILIEKCa, PaclpOoCTPaHEHHOro Ha Tepputopun Poccuiickoit
Deznepanuy, BXOAAT BO30YIUTEIN TaKUX 3a00JeBaHuUi, kak Oypas u crebieBast pKaBuUHA, My-
HHUCTasl poca U CENTOPUO3, €KErOAHBIC TOTEpPU ypoxkas OT KOTopslx mocturaroT 20 %. Ilensro
JIAHHOM PaboThI SABISIICS CKPHHUHT KOJUIEKIMI 00pa3oB MATKOH M TBEPJOH MIIEHHULBI O TeHe-
THUYECKUM JIOKYCaM, aCCOIIMMPOBAHHBIM C YCTOMYMBOCTBIO K I'PHOHBIM 00Je3HsM. B pesynbrare
(HUTONATONIOrNUECKUX UCHBITAHUI HA BOCIPUUMYMBOCTH K [1ATOr€HaM, IPOBEAEHHBIX B 2018—
2025 rr. B yCIOBHSIX €CTeCTBEeHHOro nHpekinoHuoro ¢pona HoBocubupckoit u Camapckoit 061a-
cTeill, ObUIN BBISBJICHBI T€HOTHIIBI, XapaKTEPU3YIOLINECs PA3IMYHON CTENEHbI0 YCTOHUMBOCTH K
[aToreHam, B TOM C KOMIUICKCHOH YCTOHYMBOCTBIO. [ eHOTHIMPOBAaHHE MATKOW U TBEPIOH Miie-
HHILBI MapkepaMu SNP 1 nocieayomuii moJIHOreHOMHBIN aHalu3 UL TOUCKa acCoMalui Map-
Kep-NPU3HAaK, BBISBUIIM BOCEMb JIOKYCOB JUISl YCTOWYMBOCTH K MYYHHCTOH poce, neBith QTLs
JUIst yCTOMYMBOCTU K Oypoil u credneBoit pxaBunne n jecsitb QTLs must cenropuosa. Yactsb
UACHTH(OUIUPOBAHHBIX JIOKYCOB SIBIISIOTCS HOBBIMH M NPOUCXOMAT M3 T'€HOMA JHKOPACTYIINX
Bu0B. Pesynpratel GWAS noareepskaensl ckpuauHroM reotunos STS, SCAR n SSR mapke-
paM, CLEIUICHHBIMH C M3BECTHBIMH ICHAMH YCTOWYMBOCTH. CpaBHUTENIbHBIN aHAIM3 JaHHbIX,
MOJIYYEHHBIX JUISl MSTKOH M TBEpJIOH MIIEHMIIbI, BBISBHI CXO/IHbIE XPOMOCOMHbIE PAHOHBI JIOKa-
JIM3allMU T€HOB, XapaKTepHble A 000MX BUIOB IMiIeHUIbl. IlodyueHHbIE pe3ynbTaThl MOTYT
OBITh BOCTPEOOBAHBI CIIENUAIUCTAMU B 00JIACTH MMMYHHTETA JUISl CO3/IaHUs HOBBIX T€HOTHUIIOB C
KOMIUIEKCHOH YCTOMUMBOCTBIO K OOJIE3HSM.

Hccnedosanue evinonneno npu gunarcosoi noodepicke Poccuiickoeo nayuHoeo ¢onda
(npoexm Ne 23-16-00041-11, https://rscf.ru/project/23-16-00041).
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ATJAC IIU®POBOM BUOSHEPTETUKA MUKPOOPTAHU3MOB
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DIGITAL ATLAS OF MICROBIAL BIOENERGETICS
A. V. Litvin 12, A. S. Lapashina 2, B. A. Feniouk »%*

! Central University, Moscow, Russian Federation
2 Lomonosov Moscow State University, Moscow, Russian Federation
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Y CToiuMBOCTE MUKPOOPraHM3MOB K HEOJIAronpHsATHBIM (haKTOpaM CpeJibl BO MHOTOM 3aBH-
CHUT OT MEMOpaHHOW OHOYHEPreTHKHU: CIIOCOOHOCTH KJICTKU CO3/aBaTh U HCIIOIB30BATh MPOTOH-
W HanI/II\/‘I-)IBI/I)KyLLlle Ccuity, NOAACPKUBATH pH-FOMeOCTa3, IUTATh TPAHCIIOPTHBIE CUCTEMBI U
MepeKUBATH HEPreTHYecKuii crpecc. OTHAKO CBEJCHUS O OMOIHEPTeTHYECKUX CHCTEMax OakTe-
puii ¥ apxeit 10 cux nop (pparMeHTUPOBAHbBI U IUIOXO CBS3aHBI C HKOJIOTHYECKUMHU M (pEHOTHUIH-
YECKUMH JaHHBIMU.

IlepBbIM 1marom Ha IyTH cO34aHUs HU(PPOBOro atTiaca OMOIHEPreTHKHU TIPOKAPUOT SIBIISET-
cs 6asa maHHbIX ProAD, cosgaHHas i1 CHCTEMaTH4eCKOTO OIMCAHHMs POTOPHBIX HOH-
tpancnoippyromunx ATda3 6akrepuii u apxei. B ProAD Ha marepuasne TakcCOHOMHUYECKH perpe-
3eHratuBHON BbIOOpKkM GTDB v202 Obutn uiaeHTuduIMpoBaHbl reHbl cyObenunun F-, A- un
N-AT®da3 ¢ ucnonp3oBannem HMM-nipodueii, peKOHCTPYHPOBaHbI TeHHBIE KIACTEPhI U MPE/I-
ckazana H' wiu Na'-cneuuduunocts depmenra. Auanus 45555 GakrepuanbHeix u 2339 ap-
XeWHbIX TeHOMOB BbIsiBII 48143 poropabie AT®a3bl ¢ MOTHBIM HAOOPOM KITFOUCBBIX CYOBE/IH-
Huu. [TokazaHo, 4TO OOJNBIIMHCTBO OaKTEpPUAIBHBIX TEHOMOB KoaupytoT oany F-AT®azy, Torna
KaK y 4acTH TaKCOHOB BCTPEYAIOTCS coueTaHusi HecKonbkuxX F-, A- m N-ATda3 ¢ paznuunHoit
HOHHOM CIIeLU(pUUHOCTBIO; KPOME TOr0, OOHAPYKEHBI IPYIIIILI IPOKAPHOT, Y KOTOPBIX F'EHBI PO-
TopHBIX AT®a3 0TCyTCTBYIOT WM MPEACTABICHBI HETIOIHO.

B nanpueiimem raHupyercst pacliMpuTh 0a3y JaHHBIX MH(OpManuen O AbIXaTeNIbHBIX U
(hOTOCHHTETHYECKHX DIICKTPOH-TPAHCIIOPTHBIX IiersiX, kommuiekcax RNF/NQR-tuma, cBero3aBu-
CHMBIX HOHHBIX HAcOCaX, YHEPrOCONPSIKEHHbIX JeKapOOKCHIa3aX M JPYrux cucremax, (Gpopmu-
PYIOIMX M HCHOJIB3YIOMUX TPAHCMEMOpPAHHBIH 2JIEKTpOXUMHUYecKHi noteHiuan. Kpome toro,
nndopmanus o pepMeHTax OHOPHEpreTHkH Oyner cBsi3aHa ¢ (PU3HOJIOrUEH, HKOJIOTHYECKUMU
HUIIIAMH, CTPECCOYCTOMYMBOCTBIO M MATOTEHHOCTHIO. TaKoi aTiac MO3BOJMT MEPEXOIUTh OT Te-
HOMHOH MOCIIEI0BATEIbHOCTH K HHTEPIPETUPYEMON «IHEPreTHUECKOH apXUTEKType» MUKPOOp-
raHu3Ma M BBIABISITH OMOIHEPreTHYECKHe NPHU3HAKU AJaNnTalMd K KHUCIOTHOCTH, COJEHOCTH,
aHa’poOHo3y, cCUMOMO3y U Mapa3uTu3my. JJist maToreHHsIX OakTepuil OH TAKXKE MOXKET CIIYXKUThb
HHCTPYMEHTOM MOMCKA KOHCEPBATHBHBIX M CEJICKTUBHBIX aHTHOAKTEPHAIbHBIX MUILICHEH.
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COXPAHEHUE B YCJIOBHUSAX IN VITRO BUJA IIPUPOTHOM ®JIOPHI
3AITATHOT'O KABKA3A HELLEBORUS CAUCASICUS A. BR.
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CONSERVATION OF THE NATURAL FLORA OF THE WESTERN
CAUCASUS IN VITRO CONDITIONS HELLEBORUS CAUCASICUS A. BR.

V. 1. Malyarovskaya*, G. A. Tsaturyan
FRC SSC RAS, Sochi, Russian Federation

Keywords: Helleborus caucasicus, morphogenesis, growth regulators, rhizogenesis

Helleborus caucasicus A. Br. — penxuit Bun npuponHoii giaopsl 3anaguoro Kaskasa, koto-
perii BHeceH B Kpacuyro kaury Kpacnomapckoro kpas. Bua mepcrekTHBeH B KadecTBe AEKOpa-
TUBHOTO PACTEHHs, IOMUMO 3TOTO PACTEHHs COJEPHKAT OUOJIOrMYECKN aKTUBHbIE BEIECTBA, HC-
nose3yemeie B papmMakoaoruu. J{yis coxpaHeHHsT U PasMHOMKEHHSI MOPO3HHKA KaBKa3CKOTO MpH-
MEHEH METO[] KJIOHAJIEHOI0 MUKPOPa3MHOXKEHHUS B YCIOBHSX IN Vitro. Llesbio Hammx uccnenoBa-
HUIl SBISUIOCH M3YYCHNE BIMSAHHS PEryISITOPOB pocta Ha mopdoreHusie mporeccsl Helleborus
caucasicus A. Br. Ha 3Tanax MHUKpPOPa3MHOXKEHHUS M HHIYKLHU PU30reHe3a.

B pesynbraTe Hccien0oBaHN HAMU BBISBICHBI Pa3iHuusi B MOP()OMETPHUESCKUX MOKa3aTe-
JSIX 9KCIUIaHTOB H. CAUCASICUS B 3aBHCHMOCTH OT KOHLECHTPALMH PEryJITOPOB POCTa B MHTA-
TeNBHOM cpene. M3yueHne BIMSHUS Pa3IMYHBIX PEryJSITOPOB POCTA M MX KOHLCHTPALUHA HAa MH-
JyKiuio MopgoreHesa 1mokasasio, yTo Hambosee d(pPEKTUBHOM Ui pocTa M pa3BUTHs 1MOOEroB
OKa3ajach muTarensHas cpena ¢ copepxkanmeMm 6 BAIT— 3,0 mr/m, UMK — 0,5 mr/n u T'K3 —
1,5 mr/n. Ilpu mOBBILICHHH KOHLEHTPALMHM ATUX PEryJIsSTOPOB pocTa JiMHA 100eros
H. caucasicus yMeHbIINIACH B CPEIHEM TIOUTH Ha 2 CM.

Taxxke BBISBICHO, YTO HauOousbIIME MOPHOMETPUYECKUE II0Ka3aTelu (MIMHA KOPHEH,
3,9 cM) ObLIH OTMEYEHBI Ha TOM K€ BapHaHTE MUTATEIBHOM cpenpl, coaepxkamem 6 BAIL, UMK u
I'Ks B konuenrparuu 3,0, 0,5 u 1,5 mr/n coorBercTBeHHO. [Ipy 3TOM BBIsSIBIIEHA 3aBHCUMOCTB, C
MOBBIIICHHEM KOHLEHTPALMU PETYJISATOPOB POCTAa MPOUCXOJHIO YMEHBIICHUE [UTHHBI KOpHEH
pacTeHuii-pereHepanToB. B To ke Bpems HauMeHee d(D(PEKTHBHBIM JUIi pOCTa MHKPONOOEros
MOpO3HHKA ObUI BapHaHT C MOHWKCHHBIM COJEP)KAaHHEM PEryJITOPOB pOcTa M KOHTPOJb (0e3
peryisitopoB pocta). HanGosnbliee koan4ecTBo KOpHEH (4,7 UIT/3KCIUTaHT) OTMEUYEHO Ha TOM XKe
BapHaHTe MUTATENbHOW Cpelbl, YTO M JJIMHA KOpHEH, a HaWMEHbILIee KOJIWYECTBO KOpHEH
(1,4 wr/skcinanT) GopMUPOBAIOCH Ha cpejie 6e3 PerysiTopoB pocTa (KOHTPOJIB).

IIporokon, pa3pabaTbiBacMblil B HACTOSIIEM UCCIIEIOBAHUH, MOKET OBITh UCIIOJIB30BaH LIS
JUTUTENIBHOTO COXPAaHEHHsI M Pa3MHOXKEHHUsI B YCIOBHsAX IN Vitro peaxoro Buma H. caucasicus, ¢
Hocieayoueil peMHTPOLyKIHeH pacTeHHI B €CTECTBEHHbIE MECTa IPOU3PACTAHMUSL.

Ilybnukayuss noocomosnena 6 pamrax peamusayuu 1'3 UL CHI] PAH Ne FGRW-2024-
0008, pee. Mo 1023110900223-6- 4.1.1.
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AHAJIA3 CAHUTAPHOI'O COCTOSIHHASA XBOWHBIX JIECOB
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ANALYSIS OF THE PHYTOSANITARY STATE OF CONIFEROUS
FORESTS IN THE TEBERDA NATIONAL PARK

M. Z. Mollaeva*, Yu. M. Sablirova, R. Kh. Pshegusov, A.Z. Akhomgotov,
Z.T. Berbekova

IEMT RAS, Nalchik, Russian Federation
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tected areas, assessment of the condition

Tocnennue 12 ner (¢ 2014 1.) B €CTECTBEHHBIX €JIOBBIX HACAXKICHUIX TeOepANHCKOTO
HAIIMOHAJIBHOT'O MapKa 3a)MKCHPOBAHO o4arosoe ycbixanue Picea orientalis L. Hecmotps Ha ot-
HOCHTEJIBHYIO M3YYeHHOCTb IPOOJIEMBI, €IMHOTO MHEHUS O MPUYMHAX YCHIXaHUS €M Ha HCClie-
Iyemoii Tepputopun HeT. K ToMy ke MCCIIe0BaTeNsIMU He OXBa4YCHBI APYTUE TUIIBI JICCOB HALlH-
OHAJILHOTO MapKa, YTO BAXKHO JUIsl OOBEKTHBHOM OLIGHKM COCTOSIHHS JIECOB M aKTyalbHO B KOH-
TEKCTE TI100aIbHBIX KIMMATHICCKUX H3MCHEHHUI.

Bceero 65110 3am0%keHo0 14 mpobusx mmomanei (900 m?) ot 1330 M 1o 1920 M, ¢ mpumMene-
HHEM H3BECTHBIX METO/IOB U PEKOMCHIALHI JICCHON TaKCal[MH H CAHUTAPHO OLICHKH.

Io pe3ynbrataM MHTErpalbHON OLEHKH JKH3HEHHOTO COCTOSIHHS JI€PEBBEB JIECHBIX y4acT-
KOB HAallMOHAJIBHOT'O IIapKa BBICOKUE 3HAYCHHS OTMEYCHBLI B M30JIMPOBAHHBIX YIIECIIBAX JlayT u
Jlxamarar. B 1iesoM jKM3HEHHOE COCTOSIHHE COCHOBBIX JIECOB TOpPa3/io JIydllle, YeM MMUXTOBBIX H
enoBbIX. B ymense ['oHauxup oTMedaeTcs MO3aUYHOCTb: HapsLy C YCBIXAIOIMMH M HOTHOIIMM
CJIHUKAMH HaOJIOJAI0TCSl U 3/I0POBbIC HACAXKICHUSI, IJI¢ JPEBOCTON HOCUT CMELIAHHBIH Xapak-
Tep (&10BO-IMXTOBO-COCHOBO-JICIIMHOBO-Pa3HOTPaBHbIH). B nccnexyemMbix BEIOOPKaxX BbISBICHBI
JIepeBbsi ¢ MHUKOJIOTMYECKUMHU 3a0O0JICBaHMSIMHU, BbI3BaHHbIC: rpubamu pojaa Pucciniales,
Pseudomonas pini Wuill. Neonectria galligena, Nectria ditissima Tul., Biatorella difformis (na
JIePEBbsIX OBLUTH OTMEUCHBI MHO)KECTBEHHBIC TPEIIMHBI U MTOBPEKACHHUS KOPbI, JIOKATH30BaHHBIC B
cpenneit yactu cTBona) u Melampsorella cerastii Wint., Fomitopsis pinicola (Sw.) P. Karst.). [le-
peBbsi Pinus sylvestris B 4 BeIOOpKax MMEIOT Ha BETKax rajlibl, KOTOPbIC BbI3BAHbI 3aCEJICHHEM
kiemei poxa Trisetacus. (= M. Cerastii Winter). B enbpHuKax yiienbst [OHAauXup 0TMEUarOTCs
JIepeBbsl C JETHBIMU OTBEPCTHAMM — X0bl kopoena Tunorpada (Ips typographus L.)?. lomunn-
pyrolIe B APEBOCTOE OTHOBO3pAcTHBIC AepeBbst Picea orientalis momuocTero ycoxmu (60 % oT
0011ero yKciia), eAMHAYHO [IPOU3PACTAIOIIIE B COCTABE APEBOCTOs JepeBbs Abies nordmanniana
HE UMEIOT MOP(OTOTHYECKUX U3MEHEHHMIT MITH IPU3HAKOB 3a00JI€BAHIH M OTHECEHBI K KATETOPHU
«37I0POBBICY.
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DISTRIBUTION OF BROWN SCHUTTE IN SIBERIA

T. I. Morozova *, N. A. Pavlyuk ?
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I'pubHOE 3a00eBaHIe XBOMHBIX MOPOJ — Oypoe IIFOTTE WK TePIOTPUXUS MONKEBEIbHHU-
KOBasi siBsieTcst pacnpocrpanenusiM B Cubupu, Herpotrichia pinetorum (Fuckel) G. Win-
ter = Herpotrichia juniperi (Sacc.) Petr.

Tpancronapkruueckuii Buj. Iomurpod, oOauraTHblil napasur, pasBUBAIOIIMICS Ha IPei-
CTaBHUTEISIX JIBYX CEMEMCTB XBOMHBIX — KMITAPUCOBBIX (pos JUNiperus), u cocHoBbIx (posl Abies,
Picea, Pinus). B Baiikanbckoit Cubupy oTMEYeH Ha BCEX BHJAX CEMEHCTBAa COCHOBBIX (KpoMe
Larix), a Takke Ha MOJKIKEBEIbHUKE OOBIKHOBEHHOM.

XBOsl ¥ BETBU €IIIE 110J] CHETOM OKYTBIBAIOTCS T'yCTON YepHO-Oypoii rpuOHuLei. XBos OT-
MHpAET, CTAHOBUTCSI OypOii, TOJIT0 HEe OnajaeT. 3apaKeHHe MPOUCXOIUT OCCHBIO, TPU3HAKH T10-
BPEXICHHUS TOSBIISIOTCS BECHOU IOCie TassHUS cHera. Ha ryCThIX CIUIeTeHUSIX MULIENHS MOSIBIIS-
I0TCSI TIIOAOBBIE Tena rpuba mepurenuu. [lopaxaeT XBOO Ha 3UMYIOIINX I10J] CHETOM BETBSX.
Bbonesnb oOHapyKkuBaeTcst BECHOI nocie cHeroTasHus. [lopakeHHble XBOUHKH, Oy ly4H OITyTaHbl
MHLEIHMEM, CIHIATCs. [Ipn OTMHpaHUH OHU TPHOOPETAIOT CEPOBATO-KOPUYHEBBIH 1IBET U Ola-
JIAIOT TOJIBKO Ha CJICJIYIOLIHI TOJI.

Bei3biBaeT rubernp CesHIIEB U MOAPOCTa, y AEPEBbEB CPETHEr0 M CTapIIero BO3pacToB IMO-
PaxaroTCsi TOJIKO HUKHHUE BETBH, MOTPY’KEHHbIE BO BPeMs 3MMOBKH B Ha3eMHBIN CHEKHBIN MO-
kpoB. CestHub! 10-20 cM BBICOTOH MOJTHOCTBIO YCBIXAIOT. BpeToHOCHOCTH BH/Ia 3aBUCHT OT BBICO-
Thbl CHE)KHOTO IOKPOBA M CKOPOCTH TasiHUsI CHera BecHOi. Haubouiee BbICOKHMI NPOLIEHT MOBpe-
JKJICHHUS OTMEYCH B TOPHO-TACKHBIX JiecaX. XapaKTepeH Ul PallOHOB, BBIICISIOMINXCS MaKCH-
MaJIbHOW TOJIIIMHOM CHEXKHOTO MOKPOBA M OOMIBHBIMH OCA/IKAMH.

Hamu srot Bux 6611 oTMeuen: B Mpkyrckoit obmactu, Pecrybnukn Bypsitust, Unrtuackoi
obnactu, Pecriy6nuku SIkyTusi, KpacHosipckom kpae, PecryOnuku Anraii.

B GoTtanmuecknx cajgax M JICCONMMTOMHHUKAX CIEIyeT MPOBOIUTH OCCHHIOI 00paboTKy ca-
JKCHIIEB XBOMHBIX PACTCHUH (DyHIHIIUIAMH.
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BJMSTHUE PA3JIMYHBIX KOHIEHTPAITA HUTPATOB HA POCT
U PASBBUTHUE OPXUJEN YMEPEHHOI'O KJIMMATA B KYJIbTYPE
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THE EFFECT OF DIFFERENT NITRATE CONCENTRATIONS ON THE
IN VITRO GROWTH AND DEVELOPMENT OF TEMPERATE ORCHIDS

A. Yu. Nabieva '*, B. A. Smolentsev 2, A. O. Sharafutdinova !

1 CSBG SB RAS, Novosibirsk, Russian Federation
2ISSA SB RAS, Novosibirsk, Russian Federation

Keywords: nitrate-ion, Orchidaceae, in vitro conservation, resistance

MHorue BHIbI OpXUACH YMEPEHHOro KiMMara HaXOJSTCS MOJ YIpo30il MCUE3HOBEHHS U
YacTO OJHOW W3 NPUYMH COKPAIICHUS MOMYJISINH, TO-BUIMMOMY, SBJISCTCS OBBIIICHUE YPOBHS
HHUTPATOB B [0YBE, YTO MOXKET HETaTHBHO BJIMSTH KaK Ha BBDKHBACMOCTDH MPOPACTAIOIINX CEMSIH
OpXHJEH, TaK M SHIO0PUTHOH MUKPOQIIOPHI.

Ipy BBeACHUH OPXUIHBIX B KYJIBTYpY IN VitrO mprMeHseMBbIe B COCTABE MUTATEIBHBIX CPE
HEOPraHMYEeCKUE MCTOYHMKU a30Ta MOI'YT HAlpsIMYI WHIMOMPOBATh IPOPACTaHHE, YTO 3aTPy.i-
HSIET BBHIOOD MOAXOJSIICH CPe/bl B IPAKTUKE COXPAHECHHS PEAKUX BUIOB. HekoTopbie murareib-
HBIE CPE/bl MOJHOCTHIO JIMIIEHBI HUTPATOB, KOTOPBIC 3aMEHEHbl HA Pa3INYHbIE OPraHUYEeCKHe
HUCTOYHHKU a30Ta. OJHAKO BOIPOC O TOM, SIBJSIETCS JIM MHTHOHMpYIollee JeHCTBHE HUTPATOB Ha
JaNibHeIee pa3BUTHE CESHIEB OPXUJIeH alalTHBHBIM IPU3HAKOM, BIIHUSIOIINM Ha UX YCTOWYH-
BOCTh U KJTyOHE0Opa3oBaHme, /10 CHX TOP HE BBISICHEH.

Llenbro nccne0BaHus ObLIO ONPEACNICHUE YyBCTBUTEIBHOCTU K HUTpaTaM in Vitro y cesH-
LIEB TPEX BHJOB TYOCPOUIHBIX OPXHICH ISl H3YUeHHUsI OCOOCHHOCTEH MX pocTa U U3MEHEHHUS (hu-
3HOJIOTMYECKOTO COCTOSIHUS B YCIIOBHSIX HUTPATHOH HArpy3KH C MCIIOJIb30BaHMEM THCTOJOTHYE-
CKHX MeTOJI0B. [IpoBesieHa KOppesIus MEeX/Iy POCTOM MPOTOKOPMOB, YPOBHEM HHTPATOB B ITH-
TATENILHOMN CpeJie U B MECTax UX MMPOU3PACTaHHSI.

Bb110 omnperniesieHo, 4To MOBBILICHHbIH YPOBEHb HUTPATOB CHIIKACT BBDKMBAEMOCTh CESHIICB
opxuneit: Platanthera bifolia na 44 %, Dactilorhiza incarnata — 35 % u D. fuchsii — 27 %. Ilpu
noBeimeHny KoHueHTpauu NO3 1o 50 Mr/in ormedeHo kiryOHEoOpa3oBaHHE y BCEX BHJIOB Op-
XHZIeH, C OZIHOBPEMEHHBIM CHIDKEHHEM IapaMeTpoB pocta M 6uomacchl. Ha mpooibHbIX cpesax
B a’peHXMMe TyOepoHa BBISBICHBI MHOTOYMCIICHHBIE BO3/YIIHbIE KaMepbl MPU HHTEHCUBHOM
HAKOTUICHWH KPaxMaJbHBIX TPAHyJI B IPOBOJSAIINX TKaHsiX. Ha oCHOBaHHH 0COOEHHOCTEH pa3Bu-
THS CESIHIICB TPEX BHIOB OPXHIHBIX IIPU MOBBINICHHBIX YPOBHSAX HUTpara B KyibType in Vitro,
MOYKHO MpEJIoiaraTh, 4TO MPU BBISIBICHHOM BBICOKOM YypoBHe HuTpar-uoHa 130-840 mr/kr B
[0YBaX MPHUPOIHBIX MOIMYJISIMI, MOXKET MMPOUCXOIUTh CHIDKCHHE YHCIa MPOPACTAIOINX CEsH-
ueB. MccneoBanus, IOCBSICHHBIC BIUSHUIO HUTPATOB, MOTYT IIOMOYb YCIEIIHO aJalTHpOBaTh
MHKDPOKJIOHAIBHO TIOJTyYCHHBIC PACTCHUS K YCIOBHAM €X SitU, HMHTHpPYSI €CTECTBEHHYIO CPEIy
00HTaHHS PEIKUX BHOB OPXHUIHBIX.

Hccenedosanue 6binonneno npu ouHancosoil noddepiicke Munucmepcmea HayKu u 8bicuieco
obpasosanus P® ¢ pamkax eocydapcmeennozo szadanus (npoexmor Ne 126021617423-1 u
126032419121-2).
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®OPMHUPOBAHUE MPOCTPAHCTBEHHO-TEHETUYECKOMN
CTPYKTYPbI ANEMONE ALTAICA (RANUNCULACEAE)

B BAMKAJILCKOM CUBUPH IO/ BIUSHUEM I'JIOBAJIbHBIX
KJIMMATHUYECKUX U3MEHEHUI

II. E. Hesmro6una*, B. B. IlaBauyenko, H. A. IlIBenosa, M. B. IIporononosa
CHDUBP CO PAH, HUpkytck, Poccust
*nelubina01@mail.ru

KiroueBble cj10Ba: BETpeHHULA anTaiickas, HEMOpaJIbHbIE PEIUKThI, Xpeber Xamap-/laban

SPATIAL GENETIC STRUCTURE FORMATION
OF ANEMONE ALTAICA (RANUNCULACEAE) IN BAIKAL SIBERIA
UNDER GLOBAL CLIMATE CHANGE

P. E. Nelyubina*, V. V. Pavlichenko, N. A. Shvetsova, M. V. Protopopova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: Anemone altaica, nemoral relicts, the Khamar-Daban Ridge

PaGoTa mocBsiIieHa yCTAHOBICHUIO IIPOCTPAHCTBEHHO-TEHETHUECKOH CTPYKTypsl Anemone
altaica Fisch. ex C. A. Mey. (Ranunculaceae) B Baiikansckoit Cubupu. Apean Buaa IU3bIOHKTH-
BEH U IIPOCTUpaeTcs oT eBpomelickoil Poccun 1o nentpansHoro Kuras. Bymyun xommnoHeHTOM
HEMOpaJIbHOro KOoMIUIeKca, B [Ipubaiikanbe BUI cUMTAeTCsl TPETUUHBIM penukToM. Mccnenosa-
HHE aKTyaJbHO JULI ONpPEJeICHUS JUHAMUKH PEIHKTOBOIO KOMIUIEKCA 0aifKabCKOTO PerroHa B
kBaprepe. COop pacteHuit nmpoBoawiu u3 23 nomysiiuii xpedra Xamap-/ladan (roxxHoe [Tpubdaii-
kanbe). Cymmapryto JHK Beiensin momudunuposanusiM LITAB meromoM. Mapkeps! Inta-
cruaHoit (trnL, trnL—trnF, atpB-rbcl) u snepuoii (ITS) AHK ammuduunposanu metogom TTLP.
IMonumopdusm pernona ITS Taxke oLeHUBANIU C MOMOLIBIO MOJEKYJISPHOIO KIOHHPOBAaHMS B
E. coli. Marpuisr JIHK cexkBennpoBamu metogoM CoHrepa Ha reHeTHYeCKOM aHasimsarope 3500.
DuiioreHeTHYECKUI aHAIM3 MIPOBOJAMIN METOJOM MaKCUMaJIbHOTO IpaBaonono0us u Oaiiecos-
ckuM MmetomoMm B mporpammax MEGA wu MrBayes, ananu3 MoOneKyIsipHOM AHCHIEPCHHI
(AMOVA) — B PopArt. bbl1o BBISIBIECHO HATh IIACTOTHIIOB, KOTOPBIE PACHPENEISIIUCh MEXKIY
IByMsi reHetHueckumu JmHuamu A. altaica. Jluxnm He 06pa3OBBIBANM MOHO(DUICTHYECKYIO
IpYIILy, 4TO YKa3bIBaeT HA TMOPUIU3ALMIO C POACTBEHHBIMU BugaMu. OxHako npu ananuse ITS
HE BBIABJICHO CJIEJI0B T€HETHIECKOH HHTPOIPECCHH, KOTOPBIC MOTIIH OBITh YTEPSAHBI B XOIE BO3-
BpaTHBIX CKpEUIMBAaHMN M coriacoBaHHOW sBoironnun. AMOVA Ha ocHoBe miactuanoit JJHK
BousiBII Aubdepennunanuio nomysiuii A. altaica Ha mecTs rpyrn, COOTBETCTBYIOMUX MOIOKE-
HHIO IUICHCTOLICHOBBIX MUKpopedyruymMoB Ha xp. Xamap-/laban. Byons nobepexbs 03. batikain
BBIJICTICHHBIE TPYIITBI 00BEIUHAIOTCA B 3aMafHYI0, ICHTPAIbHYI0 U BOCTOUHYIO reorpadudeckue
HaAArPYIIIbL.

Hccneoosanue evinonneno npu nodoepoicke epanma Ilpesudenmckozo ¢ponoa npupooel
Ne DKO-26-2-000928. Omoenvubie pesynomamul NOAyUeHbl 8 PAMKAX 20CYOAPCMBEHHO20 3A0a-
nust (Ve 125021902487-9) u na obopyoosanuu LIKIT «Buoanamumuxa» CUDPUBP CO PAH.

OcHoBHast Hy6J‘II/IKaHPI${ ABTOPOB I10 TEMATUKE MOKJIa/1a:

Protopopova M., Nelyubina P., Pavlichenko V. Current phylogeographic structure of Anemone al-
taica (Ranunculaceae) on the Khamar-Daban Ridge reflects quaternary climate change in Baikal Sibe-
ria // Quaternary. Vol. 8, Is. 2. Art. 20. P. 1-25. DOI: 10.3390/quat8020020
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ATPUOPUT HERACLEUM SOSNOWSKYI MANDENOVA

P. A. Hurmat3siHoB*, A. A. AjiekceeBa
®I'BY «BHUU Dxomnorusi», Mocksa, Poccust
*r.nigmatzyanov@vniiecology.ru

KioueBble ciioBa: 6opuieBrk COCHOBCKOT0, arpuo(uT, HHBa3Ms, PacIpOCTPaHEHHE, YIKOCUCTE-
Ma, OXpaHa OKpPY’Karomel cpepl

AGRIOPHYTE HERACLEUM SOSNOWSKYI MANDENOVA

R. A. Nigmatzyanov*, A. A. Alekseeva
VNII Ecology, Moscow, Russian Federation

Keywords: Sosnowsky's hogweed, agriophyte, invasion, distribution, ecosystem, environmental
protection

Ienp maHHOTO MCCIEIOBAHMS 3aKIIIOYACTCs B aHalM3e Bo3jeicTBus OopiieBuka COCHOB-
ckoro (Heracleum sosnowskyi Mandenova) Ha 5KOCHCTEMBI M arpoI€HO3bI, CBSI3aHHBIC C €ro
pacrpocTpaHeHHEeM. AKTYalbHOCTh HCCIICAOBaHUsI 00YCIOBICHA POCTOM YHCICHHOCTH TOIYJIsi-
uuii Heracleum sosnowskyi u ero crocoGHOCTBIO K OBICTPOU aaNTaluy B Pa3InIHbIX YCIOBHSX,
YTO CTaBHUT Mepe] KOJIOraMH M arpoOHOMaMu 3aj1ady 3((GEKTHBHOTO KOHTPOJIS 3a €ro pacripo-
cTpaHeHHeM. B cBs3M ¢ 3THM, Hcciie0BaHUE HAIIPABJICHO HA PEIICHUE TPEX OCHOBHBIX 3371a4: BO-
MEPBBIX, U3YYUTh OMOIOTMYECKUE OCOOCHHOCTH BH/A U €r0 JKU3HCHHBIH UK, BO-BTOPHIX, MPO-
aHaJIM3MPOBATh BIMSHUE OOpPIICBHKA HA MPOAYKTHBHOCTH arpollEHO30B M MAaCTOMIL; B-TPEThUX,
oreHuTh 3P (PEKTUBHOCTh Pa3TUUHBIX METOMOB OOpHOBI C MHBA3WEH, BKIIOYAs MEXaHUYIECKOE
yJIaJICHHE ¥ HCIIOJIb30BaHHE OMOJIOIMYECKMX areHTOB. MeTomoorus paboThl BKIIIOYAET B ceOs
[OJICBBIC KCCIICIOBAHMS, aHAIIU3 CYLIECTBYIOIIMX JAHHBIX O PACIPOCTPAHCHUH BHJIA, a TAKKE
MOI[CJ'[I/IpOBaHI/Ie €ro0 JMHAaMHWKHU B paSJ’lVl‘{HbIX COLIMAJIBHO-D3KOHOMHWYECCKUX Cl_leHaleﬂX. O6’beKTOM
HccneoBanms BeICTymaeT nomysinus Heracleum sosnowskyi B pasmuaabix pernonax Poccwmii-
ckoii dezpeparu, 4TO MO3BOJISET MONYYUTh OOJIEE TTOJTHOE MPEICTABICHHIE O €ro BO3ACHCTBUU Ha
9KOCHCTEMbI. BakHBIM acieKTOM paboThl CTAHET B3aMMOJICHCTBHE OOPILEBUKA C €CTECTBEHHBIMU
AQHTArOHUCTaMH M KOHKYPEHTaMHM, YTO MOMOXET BbIpabOTaTh PEKOMEHIALMU JUIS YIPABICHUS
uHBasueil. Takum 00pa3oM, He0OOXOIMMO BBISIBUTH KIFOUEBbIC (DaKTOPBI, CIIOCOOCTBYIOIINE HHBA-
3un Heracleum sosnowskyi, u pa3paboTKy Hay4HO OOOCHOBAHHBIX PEKOMEHAIMI MO ero KOH-
Tpoio. Pe3ynbrarel paboThl MOTYT OBITH MOJIC3HBI ISl 9KOJIOTOB, arPOHOMOB U CIICIIUAIHUCTOB B
o0JIacTH OXpaHbl OKPYKAIOIIEH Cpelbl, CTPEMSIINXCS MMHMMHM3UPOBATh HETraTHUBHBIC IMOCIE-
CTBUSI MHBA3UH JAHHOTO BHJA. YUUTBIBas Ba)XHOCTb NMPOOJIEMBI, HCCIIE0OBaHNE OyleT Croco0-
CTBOBATh OoJiee rIy0OKOMY TIOHUMAHHUIO TUHAMHUKH PacipocTpaHeHus dopieBrka COCHOBCKOTO
U €r0 BIUSIHUSI HA SKOCHUCTEMBI.

OcHoBHast My0IMKALUs ABTOPOB 110 TeMaTHKe JOKJIa/1a:

Oseposa H. A., Kpusoweuna M. I". Ocobennocmu opmuposanusi 8mopuiHeix apeaios 6opuesi-
xoe Cocnosckoeo u Manmeeayyu (Heracleum sosnowskyi, H. Mantegazzianum) na meppumopuu Poc-
cuu Il Poccutickuut scypnan buonoeuveckux unsasuu. 2018. 7. 11, Ne 1. C. 78-87. EDN YSIMFP
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SKOJOI'MYECKAS POJIb LYSOBACTER ANTIBIOTICUS HZ25

B NOJAEP KAHUU TOMEOCTA3A PU3OC®EPHI PEAKOI'O BUJA
HEDYSARUM ZUNDUKII PESCHKOVA ITPH BO3JEICTBUM
HEBJIATOITPUATHBIX ®AKTOPOB

1O. B. Hypmuuckas*, 0. A. MapkoBa
CHDUBP CO PAH, HUpkytck, Poccust
*julosti@yandex.ru

Kuirouessie caoBa: Hedysarum zundukii Peschkova, Lysobacter antibioticus, MUKpOXHIIHHK,
MbIC 3yHYK, pu3ochepa

ECOLOGICAL ROLE OF LYSOBACTER ANTIBIOTICUS HZ25 IN
MAINTAINING RHIZOSPHERE HOMEOSTASIS OF THE RARE
SPECIES HEDYSARUM ZUNDUKII PESCHKOVA UNDER ADVERSE
ENVIRONMENTAL FACTORS

Yu. V. Nurminskaya*, Yu. A. Markova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: Hedysarum zundukii Peschkova; Lysobacter antibioticus; Cape Zunduk; micropreda-
tor; rhizosphere

Itamm Lysobacter sp. Hz25 6bit Beigesnen u3 pusochepsl snmemuka Hedysarum zundukii
Peschkova (xomeeunuka 3yHayKkckoro). [TouBsl Mbica 3yHIYK XapaKTEpH3YIOTCS BBICOKUM CO-
JiepKaHUEM Kaublius, menaodHol peaxuumeit (pH 8,7-9,8), HU3KOH OMOIOCTYHMHOCTBIO Kelle3a U
(bochopa, apuIHOCTHIO, MAJIOMOIIHOCTBIO M HU3KUMH TEMIIEPATypaMH 3HAYUTEIIbHYIO YacTh roJia.

Lenpto paboThl OBLIO M3Y4NTH (DU3HOJIOrO-OMOXUMUYECKHE M T'C€HOMHBIE OCOOCHHOCTH
mramma Lysobacter antibioticus Hz25 u Ha ux ocHOBe 0XapaKTepH30BaTh €ro IMOTCHIHAIBHYIO
poJib B moiepskanin pusocheproro romeocraza Hedysarum zundukii.

W3BECTHO, 4TO MUKPOXHMIIHUKH PETYIHPYIOT YUCICHHOCTh MUKPOOPTaHU3MOB B 3KOCHCTE-
Max. bbuto nokasauo, uro Hz25 crocoGen nepeaBuraTbest o MoBEpXHOCTH IJIOTHOM Cpeibl, aTa-
Kysl ¥ JIN3UPYsI KOJIOHUH KaK MATOTCHHBIX, TaK U HEMIATOT€HHBIX OaKTepHid.

BaxHo ObUIO M3yuMTb YCTOHYMBOCTH IITaMMa K HEOJIAaronpusiTHbIM (akropaM. AHain3
KK cocraBa MemOpaH mokasain, 4to mramMm Hz25 KOHCTUTYTHBHO NCHXPOTOJIEPAHTEH, IIPU 3TOM
BO3MOkeH poct 1pu 4 °C. Beisineno, uro Hz25 ycroituus k Boicokum pH (poct npu pH = 10),
crocobeH BbIcBoOOkAaTh HOHBI Ca?' u3 CaCOs 1 Cas(POa)2, ncnons3ys ux mist GOpMUPOBAHUS
KapOOHATHBIX OMOIUICHOK M BBICBOOOXKIeHUS (pochaToB, 00pasyeT cin3b, HEOOXOJUMYIO IS 110-
CTpPOCHHs OMOIUICHKH, 3alluatoneil or Y ®-13IydeHus U BBICBIXaHHs, a TAKoKe 00Jeryaromei
nBukeHne mocpeactsoM nwied [Vruma. [ltamm Hz25 obGnagaer monHeIM myTeM OHMOCHHTE3a
nposuHa de novo. B renome Hz25 BBISBIICHB! F€HBI, OTBEYAIONINE 33 CHHTE3 U ACOHHPOBAHUE
CHepPMHIMHA, METAa00JINTA, CTUMYJIMPYILErO POCT PACTEHMS, a TAKXKE €ro CTpecc-oTBeT U (Guro-
nmmynurer. Takum obpaszom Lysobacter antibioticus Hz25, kak ycroiumBblii K HeO1arompusit-
HBIM (paKTOpaM MHMKPOXHMIIHHK, UTPAET, 10-BUAUMOMY, BOXKHYIO POJIb B IOUICPIKAHUN CTAOUIIb-
HocTH pusocdepHoit cucreMsl Hedysarum zundukii. Oto nomonusercs ero GUTONPOTEKTOPHOI
POJIBIO, KOTOpAsk COUETAeTCsl C YIIy4llIeHHeM CHA0KEHHUsI PACTEHUSI MUTATEIbHBIMU BEILIECTBAMU U
MOMOLIIBIO B aJIANITAIMU K a0MOTHYECKHM CTPECCaM.
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XPOMOCOMHBIE ABEPPAIINU B ITPOPOCTKAX CAJIATA
LACTUCA SATIVA ITPH OBJIYYEHNUN CEMSIH HOHAMMU I'EJIAS
B MAJIBIX TO3AX U BIUAHUE THIIOMAT'HUTHBIX YCJIOBUU

H. T. Ilnarosa '*, P. B. Tonouex %, B. M. JleGenes %, B. A. lllypmakos *

LTHIL P® — UMBIT PAH, Mockaa, Poccust
2HUMAD MI'Y, Mocksa, Poccus

*nataliaspl@inbox.ru

KimoueBble ¢J10Ba: MOHBI relIMsl, THTIOMarHUTHOE MOJIE, XPOMOCOMHBIE abepparuu

CHROMOSOMAL ABERRATIONS IN LETTUCE SEEDLINGS (LACTUCA
SATIVA) AFTER SEED EXPOSURE TO HELIUM IONS IN LOW DOSES
AND INFLUENCE OF HYPOMAGNETIC CONDITIONS

N. G. Platova '*, R. V. Tolochek !, V. M. Lebedev 2, V. A. Shurshakov !

! nstitute of Biomedical Problems of the Russian Academy of Sciences, Moscow, Russian Federation
2 Skobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow, Russian Federation

Keywords: helium ions, hypomagnetic field, chromosomal aberration

Ilpu monerax 3a mpeaenamMu MarHUTOC(HEpbl 3eMIIM YETOBEK U OMOIOrMYECKHE OOBEKTHI
OyIyT HAXOMHUTHCS B YCIOBHSAX IIOBBIIICHHOTO PaANAIMOHHOTO (JOHA M CHIDKCHHOTO Ha HECKOJIb-
KO TOPS/IKOB BEIMYWHBI MArHUTHOTO TIOJISI, TO €CTh B TMIIOMArHUTHBIX YCIOBHUSX. MOHBI renms
BXOJAT B COCTAB [AJIAKTHYCCKHX KOCMHYCCKHX JIYYCH U COJIHCUHBIX KOCMUYECKHX JIy4eil.

Cewmena canara Lactuca sativa L. copra MOCKOBCKHIT TApHUKOBBII 00JTydYaid HOHAMH TeJust
“He ¢ sueprueit 230 MaB/uykion B no3e 1 I'p, u nonamu renus ¢ sueprueii 180 MaB/uykion B
nozax 50 mI'p m 100 mI'p Ha yckoputene HIMAC, r. Uuba. CemeHa mpopamiBaii B THTIOMAr-
HUTHON KaMepe MpH BEIMYMHAX MarHuTHOH mumykuuu 1-103uTn, 1,4-10%u okono 2-10!, uro
COOTBETCTBYET 0CIA0IEHNIO T€OMAarHUTHOTO Tons B 5-10', 3,6-10% 1 10 2,5-103. IIpopocTku duk-
CHpPOBAJM B aLlETaJIKOroje, OKpAIIMBAIN aneToprerHoM. [IpoBoaumy aHa-Teno(a3Hblil UTOre-
HETHYECKHH aHAJIN3 IEPBOT0 MUTO3a MEPUCTEMbI KOPHSI.

Ipu o0Omy4yennn noHamu reust B 1o3ax 50 MI'p u 1 I'p npu npopactanuy npu ociabieHuu
F€OMArHUTHOTO TIONs 10 2,5-10° 1M B OOBMHEIX YCIOBHAX OTMEUEHO NOCTOBEPHOE YBETHUYeHHe
HPOLICHTA KICTOK ¢ XPOMOCOMHBIMH a0eppalisiMH, IIPOLEHTa XPOMOCOMHEIX MOCTOB ¥ (par-
MeHTOB. [Ipu APyrux pacCMOTPEHHBIX CTENeHSX ociabieHus mpu obmaydeHun B go3e 50 mIp, a
Takxke B 103e 100 MI'p npu ocnabnenuu 10 2,5-10° uuTOreHeTHUECKUE NTAPAMETPBI HE OTIMYAKOT-
cst oT KoHTpous. OOCyKmaeTcss BIUSHUE BO3MOXKHOTO (B {eKTa TUIepuyBCTBUTEIBHOCTH U UH-
JILUPOBAHHOM PagHOPE3UCTEHTHOCTH.

Paboma evinonnena 6 pamxax Ilpoepamm @PYHOAMEHMATLHBIX HAYYHBIX UCCIEO0BANULL
PAH (FMFR-2024-0036), (FMFR-2024-0042) u npu ucnonvzosanuu o0bopyoosanusi, npuodpe-
mennoeo HUHAD MI'Y 3a cuem [lpoepammor pazsumus Mockoeckoeo yHugepcumema 6 pamkax
eocyoapcmeennozo sadanus MI'Y umenu M. B. Jlomonocosa.

OcHoBHasi mMy0IMKaLKs ABTOPOB M0 TeMaTHKe J0KJIaja:

Cytogenetic effects in the root meristem cells of lettuce seedlings after fast neutron irradiation
(10 Gy) of seeds and their modification by hypomagnetic conditions during germination / N. G. Platova,
V. M. Lebedev, A. V. Spassky, K. A. Trukhanov // Biophysics. 2021. Vol. 66, N 6. P. 998-1003. DOI:
10.1134/50006350921060142
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DIVERSITY OF EUKARYOTIC PLASTIC-FOULING ORGANISMS IN
LAKE BAIKAL

M. S. Poliakova *?*, E. V. Mincheva !, A. E. Tupikin 3, M. R. Kabilov °,
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3arpsi3HEHHE BOJOEMOB IUIACTHKOM — OJIHA M3 HauOOJee 3HAUMMBIX HKOJIOTHYECKUX IPO-
Osiem axTyaibHas W Juis 03. baiikan, rjie ypoBeHb 3arpsi3HEHHUs IUIACTUKOM COIIOCTaBHM C TaKO-
BBIM B JPYTHX KPYIHBIX IIPECHOBOJHBIX dKOCHCTeMax Mupa. I[lomanas B By, IUIACTHK CTAHO-
BUTCSI HOBBIM @HTPOIIOT€HHBIM CyOCTpaTOM Julsi 0OpacTanusi, a (GOPMHUPYIOIIHECS Ha €ro MOBepX-
HOCTH COOOII[ECTBA TMPOOMOHTOB CYIIECTBEHHO M3MEHSIOT (PU3MKO-XMMHUYECKHE CBOICTBA I10-
nMepoB. M3yuenne nporeccoB 00pacTaHus IIACTHKA — IPUOPUTETHOE HAMIPABICHHE COBPEMEH-
HOM I'MJIPOdKOIOTUN.

Ienp nccnenoBaHms — aHAJIM3 TaKCOHOMHYECKOTO COCTaBa COOOLIECTB MHKPOIYKapHOT,
(dopMupyromuxcs Ha miactuke. B muropansroit 30He 03. baiikan (paiion p. m. JIucTgHka) Ha
riyouHax 5 u 15 M B urone 2023 r. B TeueHHE rojia IKCIIOHUPOBAIN KOHCTPYKIMHU C JICHTAMH I10-
motuieHa (PE) um nonmmstunenrepedranara (PET). Ot6op oOpasnos juiss MeTadapKoAMHTA I10
mapkepy [TS2 npoBonnmu ¢ untepBanom 3 mecsna. CekBeHupoBaHue mpoBoauiu Ha 6aze [IKIT
«I"enomuka» (MXBDOM CO PAH).

B xone uccienoBanus HISHTH(GUIMPOBAHO 694 ONEpAIIOHHBIX TAKCOHOMHYECKUX €IHHU-
sl (OTE). Ha nmosepxnoctu PE BruiBnena 71 ynuxansnast OTE, nHa PET — 54. B coobGmectBax
nomunnpytor Chlorophyta (3enensie Bomopociu), Fungi (rpu6s) u Ciliophora (uudy3opun).
I'puObI cTabUIBHO MPUCYTCTBYIOT Bech rof (25-32 %). Jlnst nuaromoBbix Bogopocinei Ha PET na
riIyOMHE 5 M XapaKTepeH CE30HHBI MaKCUMYyM B MIOHE, TOT/ja KaK Ha IiiyOouHe 15 M 1 Ha ipyrom
THIIE TUIACTHKA UX JIOJISl OCTAETCS CTAOMIILHOMN B TEUCHUE BCETO TOJIA.

B pamkax uccneoBanust ObUIM BBIAEIEHBI YUCTBIE KYJIbTYPbl IPHOOB HA CEJICKTHUBHBIX Cpe-
JlaX C ITACTHKOM B KA4eCTBE €IMHCTBEHHOTO MCTOYHHKA YIJICPOJa M Ha CTAHIAPTHBIX Cpelax.
[Monyuennas koytekius BKiIogaeT 6omee 80 mrammoB. Ha maHHBI MOMEHT 10 BHIA WIIH Poja
uaeHTrunupoBaHo 63 mramMa. B coctaB cooOmIeCTB BXOAUT OOJIBIIOE KOJIUYECTBO HE HJICH-
TU(GUIMPOBAHHBIX I'PHUOOB U IPUOONIOTOOHBIX OPraHU3MOB.

Takum oOpa3oM, Ha ruacTHke B 03. baiikan ¢popmupyroTes crnienupuieckue 1 Ce30HHO U3-
MCHYHBBIC DYKapPHOTHYECKUE COOOIIECTBA, 3HAYUTEIBHYIO JIOJI0 KOTOPBIX COCTAaBIISIOT €lIe HE
HAAECHTH(UINPOBAHHBIC BUJIBI, IPEACTABIISIONINE HHTEPEC [UIS TAITBHEHIIINX HCCIICJOBAaHNH.
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INFLUENCE OF SOIL FACTORS ON THE AGE DYNAMICS OF THE
ELEMENTAL COMPOSITION OF SCOTS PINE (PINUS SYLVESTRIS L.)
NEEDLES IN THE KARAGAY-POKROVSKY PINE FOREST

M. V. Ryabukhina **, Y. G. Kuleshova 2, Z. N. Ryabinina 3, K. V. Krutovsky *°

! Forensic Science Center, Ministry of Internal Affairs, Moscow, Russian Federation

2Rostov Law Institute of the Ministry of Internal Affairs, Rostov-on-Don, Russian Federation
3Federal Research Centre of Biological Systems and Agrotechnologies of the Russian Academy
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4N. . Vavilov Institute of General Genetics, Russian Federationn Academy of Sciences, Moscow,
Russian Federation

5 Georg-August University of Gottingen, Gottingen 37077, Germany
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The macronutrient (P, S, K, Ca) and micronutrient (Fe, Zn, Mn, CI) composition of needles
of Scots pine (Pinus sylvestris) of different ages (1-4 years) was investigated in the Karagay-
Pokrovsky relict pine forest (Southern Urals). Elemental composition was determined using a
Renom SUR-02 FV spectrometer, while soil properties were analyzed using ion chromatography,
photometry, fluorimetry, and pH measurements. In total, 100 needle samples and 60 soil samples
were collected in spring and summer and processed statistically using Statistica 7.0.

A strong positive correlation was found between element concentrations in needles and soil
humus content, and a strong negative correlation with soil pH. Higher humus levels increased nu-
trient availability and accumulation, whereas acidic conditions enhanced element mobility and
uptake, consistent with the acidophilic nature of Scots pine. The highest accumulation rates and
strongest sensitivity to soil conditions were observed in 2-year-old needles (maximum inverse
correlation with pH: r =—0,92).

These results indicate that needle elemental composition is controlled by the combined in-
fluence of soil fertility and acidity. Increased humus and lower pH promote higher nutrient con-
centrations, while alkaline conditions may limit uptake. Variability in Ca, K, and Fe concentra-
tions highlights the value of needle chemistry as a bioindicator. Overall, this approach is useful
for monitoring forest health and understanding nutrient cycling in boreal ecosystems.
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PYJAEPAJIBHASA PACTUTEJBHOCTD MOJIUTOHA TKO «CJIU3HEBO»
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RUDERAL VEGETATION OF THE SLIZNEVO TCO POLYGON
(MOSCOW REGION)

0. K. Saveleva*, A. 1. Agapov
LLC “UralStroyLab”, Chelyabinsk, Russian Federation

Keywords: ruderal vegetation, polygon

Ionuron pasMenieHus: TBEPAbIX KOMMYHAIIBHBIX OTXOHOB «CIHM3HEBO» PACIIOJIOKEH B
Mockosckoii obactu. O6cnenoBansl 18 mromianok, Haxoasmuecs oT 100 M 10 3 KM OT Teja 1mo-
JIUTOHA, ONMCAHUI HA TeJIe MOJIUTOHA HE TIPOBOIUIOCH.

Pynepansnast pactutensHocTh nonurona TKO npencraBnena rpynnupoBKaMu COpHOI pac-
TUTEIBHOCTH, HAaXOIIMMUCS Ha Pa3HBIX CTAMSAX caMO3apacTaHMs Tela MOJHWroHa. B cocras
TPYHIHUPOBOK PYAEPaTbHON PACTHUTEIBHOCTU BXOAWT 163 BUa COCYIHMCTBIX PAaCTEHUM, OTHOCS-
muxcs K 4 ortaenam, 5 kimaccam, 49 cemeiictBam. Cpean kiacca ORHOIONBHBIX Hpeo0iagaroT
npencraBuTenu cemeiictBa 3nakosbie (15 Bumos, mwim 9 %), cpeau JIBynonbHbIX — cemeiicTBa
Cnoxnougernsie (24 Bunos, win 14 %).

Ha ocHOBaHMM NPOBEICHHBIX I'€00OTAHUYECKUX ONMHMCAHUN BBIJACICHBI CIEIYIOIHE THIIBI
MECTOOOMTAHMS: Pa3HOTPABHO-3JIaKOBasi accouuanusi (MMKMOBO-BEHHUKOBAs), BEHHUKOBO-
KO3JISITHUKOBAsI aCCOLMALMSI, BEHHUKOBO-TIOJIbIHHAS acconuanus. Ha Beex ruromankax npeobia-
JlaeT TpaBsHKCTAsE pyJepalibHas PacTUTEIBHOCTh. XapaKTEPUCTHKU 3apacTaHUsl TPaBSHUCTOW
PacTUTENBHOCTBIO BBIpOCN B cpaBHeHHH ¢ 2023 r. Onupasch Ha UMerolieecs: re000TaHNUeCKUe
onucaHue (TEXHUYECKUH OTYET IO MPOBEACHHIO PadOT 110 MOHUTOPHHIY COCTOSIHUS OKpYIKaro-
meii cpenpl Ha onurone TKO «CnmsueBo») B 2023 . B cocTaBe TPaBSIHUCTBIX acCOIMAIUH J0-
munupoBanu — Centaurea jacea L., Erigeron strigosus H.L.Muhl. ex Willd., Achillea
millefolium L., Leonurus quinquelobatus Gilib., Cirsium arvense (L.) Scop., Tanacetum vul-
gare L., Artemisia vulgaris L., Conyza canadensis L., Bromus inermis Leyss., Phleum
pratense L., Dactylis glomerata L.

Hawubonee aktueHo B 2025 r. npeoOpa3yroT aHTPOIOTEHHO HAPYIICHHYIO CPEAy M JOMHHH-
pytor cnenyromue Buas: Calamagrostis arundinacea (L.) Roth. — axktuBHO pa3pacraiorcs Ha
IIIMHKECTBIX TTOYBAX HA IUIOIIAKaX BOKPYT rpaHuil nmojurona, Galega orientalis Lam. — gopmu-
pyeT MaccuBbl Ha TLiomaau 100 M%, a Takxe Tanacetum vulgare L., Urtica dioica L., Artemisia
vulgaris L. — o6uipHEIe Ha BCeX TOYKax ommcaHms. Takum 00pa3oM, pyzaepanbHas pacTUTENb-
HOCTh Ha PacCMaTPHBAEMbIX TOUKAX MEHSCTCS. JJOMHHUPYIOMMME OCTAIOTCS IIPEJICTABUTENN Ce-
MeHCTBa 371aKoBble, COpHbIe oxHoseTHHe BHabl (Conyza canadensis L., Erigeron strigosus
H. L. Muhl. ex Willd.) BcTpeuarorcs e IMHUYHO, CIEIyeT OTMETHTh AKTHBHOE pa3pacTaHue HHBa-
suonHoOro Buja Galega orientalis Lam.
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BUJOBOE PABHOOBPA3ZUE MUKPOMUIIETOB JINCTBEHHUIbI
CUBUPCKOM HA TEPPUTOPUM JIECHUYECTB KPACHOSIPCKOI'O
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SPECIES DIVERSITY OF MICROMYCETES OF SIBERIAN LAR IN THE
FORESTRY TERRITORIES OF KRASNOYARSK REGION

I. E. Safronova*, E. A. Shilkina

Branch of the Federal Budgetary Institution «Roslesozashchita» — Center for Forest Protection of
the Krasnoyarsk Territory, Krasnoyarsk, Russian Federation

Keywords: cancer, dechromation of needles, larch, pathogenic fungi

JIucrennnna cubupckas (Larix sibirica Ldb.) — nomuHupyromas gecoobpasyomias mopo-
na KpacHosipckoro kpasi: Ha ee j1oJ1to nnpuxoauTtest cebiue 50 % necHoro ¢onia peruona. [Ipous-
pacrtasi B CypOBBIX KIIMMaTHUECCKHX yCIoBUIX CHOMpPH, 3Ta TOpOJa OTIHIACTCS BBICOKOU IUIOT-
HOCTBIO M TBEPJOCTBIO JPEBECHHBI, YTO OMPEACISICT €€ 3HAYMTEIBHYIO XO3SIICTBEHHYIO LICH-
HOCTB. BMecTe ¢ TeM yCTOHYMBOCTD JIMCTBEHHHUIIBI K HEOIArONPUATHBIM (haKTOpaM Cpe/ibl He HUC-
KITIOYaeT PHCKa MOPaKCHUsI MTATOTCHHBIME MHKpooprann3MaMi. Oco0yro akTyalbHOCTh TPUOG-
peraeTr u3ydeHue (GUTONATOrEHHBIX MUKPOMHIETOB Ha 3TOH MOPOJE: OHH CIIOCOOHBI BBI3bIBAThH
cepbe3HbIe 3a00IeBaHMs, BEAYLIME K OCIa0ICHUIO ICPEBHEB M CHIDKCHHIO MPOTYKTHBHOCTH JieC-
HBIX 9KOCHCTEM.

Crnennanuctsl KpacHOSIpCKOTO LieHTpa 3amuTsl jeca B 2025 r. mpoBoauin o0cie0BaHue
JIECOMATOJIOTMYECKOT0 COCTOSIHUSI JIMCTBCHHUIBI CHOMPCKOM, MPOMU3PACTAIOIICH HA TEPPHUTOPUH
Kpas. B pe3ymprate peKOrHOCHHPOBOYHOTO OOCIIETOBAHMS HA CTBOJIAX, PEXKE HA BETBSIX, JIMCT-
BEHHHUIBI OBUT OOHApY’KeH pak, BO30OyaureneM Kotoporo seisercs ackomuier Lachnellula
willkommii (Hartig.) Dennis (=Dasyscypha willkommii Hartig.). narsoctupoBanue 3a0oJieBa-
HHsl [POBOJAWIIM [0 HAJIMYHMIO Ha CTBOJAX (BETBSX) 3aCMOJCHHBIX DSJUIMIITHYECKUX BMSTHH, a
TaKXKe OTKPBITBIX SI3BCHHBIX CTYNEHUYAThIX paH. CIIeIyeT OTMETHTbD, YTO Ha BETBSIX PAKOBBIC S3BBI
ObLIH 3a()UKCHPOBAHBI KAK HA CYXHX, TAK M )KUBBIX MOOETax.

Kpome paka Ha JHMCTBEHHHIC OTMCYCHA PAHHSS ACXPOMALHs XBOW, MPHYUHBI KOTOPOM
1o3ke ObUIM YCTAHOBJICHBI B JIA0OPATOPUH JIECHOW (DUTOIATONOIHH OTAENA TOCYAAPCTBEHHOTO
JIECOTIATOIOTHYECKOr0 MOHUTOPUHTA U 3aIIHTHI Jieca. B pe3ybTaTe IPUMEHCHHS KIACCHISCKIX
METO/IOB MCCJIE0BaHMUS (MCIIOIBb30BAHKUE BIAKHONW KaMepbl, BbICICHUE HA MTUTATEILHYIO CPeay,
MHKDPOCKOITMPOBAHKE) yOaI0Ch BBIICIUTh M HACHTH(QUIMPOBATh [Ba MATOTCHHBIX TIpuba:
Hypodermella laricis Tub. (Bo30yaurens mirorre sucrBennuis) u Meria laricis Vuil. (Bo30yau-
TeJb MEPHO03a).

Pak crBosia W BETBEH, a TAKKe MPEKACBPEMEHHOE OIAJCHHE XBOH, BBI3BAHHOE MHUKPO-
MHUIIETAMH, CO BPEMEHEM TIPUBOJISAT K OOIIEMy OCITa0ICHHIO JIMCTBEHHHIIBI, YTO CO3MACT OJaro-
MPUATHBIC YCIIOBUSA UI 3aCCJICHUSA IE€PEBLEB CTBOJIOBBIMU BPECAUTEIIIMU. 3T0 HE TOJIBKO CHHXa-
€T JKU3HECTIOCOOHOCTD OTACNBHBIX 3K3EMIUISIPOB, HO M YTPOKACT YCTONINBOCTH JIECHBIX SKOCH-
CTEM B LIEJTIOM, YTO YKa3bIBAaeT Ha HEOOXOJUMOCTh PErYJSIPHOIO MOHUTOPHHTA COCTOSIHUS JIMCT-
BEHHUYHBIX HACAXKIICHUN U CBOCBPEMEHHOI IMATHOCTUKHU [TATOTCHOB.
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PU30OCOPEPHASI MUKOBHUOTA VACCINIUM B COCHSIKAX
IHOCJIE HU30BbIX TOKAPOB
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RHIZOSPHERE MYCOBIOTA ASSOCIATED WITH VACCINIUM IN
PINE FORESTS FOLLOWING GROUND FIRES

S. V. Sokornova *?*, E. S. Okulova %, D. A. Emelyanov *

LFSBSI VIZR, St. Petersburg — Pushkin, Russian Federation
2 Pushkin LSU, St. Petersburg — Pushkin, Russian Federation

Keywords: endophytes, mycorrhiza, boreal forest, Vaccinium, fires

B GopeanbHOli Talire HU30BBIE MOXKAPBI — OJUH U3 TIPUPOIHBIX IKOJIOTHUECKUX TIPOLIECCOB,
SIBJIIOIMICS (PAaKTOPOM MoJyIeprKaHust OMOopa3HOOOpasus jieca. B CBSA3M ¢ yCHIICHHEM aHTPOIO-
I'€HHOI'O BJIMSHHSA HpOFHO3l/IpyCTCﬂ yBeHI/I‘{eHI/Ie KOJIM4eCTBA U HMHTCHCUBHOCTH l'lO)KapOB, 4qTo
MOXKET CKa3aThCsl Ha CIOXKHMBIIEMCS SKOJIOTHYECKOM PaBHOBECHH, B TOM YHCIIE COCHSIKOB Oope-
anpHOTro Jieca. [Ipuposia IecHOW MOACTHIIKY SIBIISIETCS OTHUM U3 (haKTOPOB, OKA3bIBAIOIIMX BITHSI-
HHe Ha (P(EKTUBHOCT BOCCTAHOBICHHS JIECHBIX dKocucTeM. B cocHsikax Hukae-CBUpCKOro
MIPUPOIHOTO 3arOBEHUKA Ha ()OHE MXOB M JIMLIANHUKOB JIECHAS MOACTUIIKA MPE/ICTABICHA Be-
PECKOBBIMH KYCTapHHYKaMH, CIIOCOOHBIMH OOPa30BBIBATH PAa3IMYHBIC BUJBI MUKOPH3, & TaKKe
KOJIOHU3UPOBAThCS SHAO(GUTAMU. BhIsBIEHHE TOTO, KaKHe HMEHHO IPUOBI y4acTBYIOT B BOCCTa-
HOBJICHUH KyCTapHIYKOB poja Vaccinium mociie HU30BBIX MOKapOB B COCHOBOM JIECY CTAIIO Ie-
JIBIO Halel paboThI.

C6op kopHeit Vaccinium npoucxo i B MeCTaX HU30BBIX I10¥KAPOB, TPOM3OLICAIINX 38 MO-
ciennue 3 roga u BHe ux. [IpoObl npecraBisiin coboil hparMeHTsl KOpHEH 3—4 mopsiiKa He Me-
Hee 9 pacTeHUi, POM3PACTAIONUINX HA PACCTOSHHUU MEHEe IOJyMeTpa JApYr oT Jpyra. Mukpo-
CKOMMYECKHIT U KIIACCHYECKUIT MUKOJIOTHYECKUI aHaJIM3 MPOBOAMIM OOLICHPHHITBIMU METO/a-
mu. THK u3 kopHel U M30JSTOB rpHOOB BBLICISUIM HA MarHUTHBIX YacTuiax (CHHTOI), aMILIH-
KOHBI nostyuanu o siokycam LSU/ITS/SSU u cekBeHunpoBam.

TlepBbie 1oJro/a mocie noXxapos B KOpHsax Vaccinium IoMHUHHUPOBAIH SHAODHUTHI: pa3ind-
ueie Buabl Penicillium, pexe Fusarium, Phomopsis. K koHity mepBoro rojga Bospacraia I0Jist
Umbelopsis. DpukouniHbie MUKOPH3000pa3yIoIine BHIbI BBISIBISIACH 1T03Ke. Takum 00pa3oM, Ha
paHHUX STamax HOCTIHPOr€HHOrO BOCCTAHOBJICHHUS JICCHOM MOJACTUIIKM COCHOBOTO Jieca C Ky-
crapHHYKamMu poja Vaccinium suaoduTHbie Tpuldbl OKa3bIBAIOT HaHOOJICE CYIIECTBEHHOE BIIHSI-
uue. [Ipu 5ToM coctaB HAO0(DUTHOTO COOOIIECTBA TAKIKE M3MEHSIETCS CO BPEMEHEM, MPOIIE/IIIEM
ocJie moxapa.

Hccneoosanue sbinonrneno npu noooepacke Ilpesudenmcerkoeo onoa npupoovl 6 pamxax
npoexma IKO-26-1-001882 «Muxopuszoobpasyowue epubsi kax Kirouesou (hakmop 60CCmaHos-
JIeHUSL COCHOBBIX J1eCO8 NOCILE HUZ0GbIX NONCAPOBY.
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CPABHUTEJBHbBIA AHAJIN3 COJEPKAHUA BUOXUMHUYECKHX
KOMIIOHEHTOB B ®PUTOMACCE TRIFOLIUM PRATENSE L.
B PA3JIMYHBIX TIOYBEHHO-KJIMMATHYECKHUX YCJIIOBUAX
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COMPARATIVE ANALYSIS OF BIOCHEMICAL COMPONENTS
CONTENT IN TRIFOLIUM PRATENSE L. PHYTOMASS UNDER
DIFFERENT SOIL AND CLIMATIC CONDITIONS

N. S. Stepanov*, V. A. Kozhevnikova, E. A. Kupchinskaya, O. A. Timofeeva
KFU, Kazan, Russian Federation

Keywords: antioxidant activity, ascorbic acid, flavonoids, phenolic compounds, Trifolium pre-
tense

Beicokast skonoruueckas riactuanocts Trifolium pratense L. oGyciosiuBaer ero npous-
pacTaHue B Pa3IMYHBIX (PUTOLIEHO3aX YMEPEHHOTO KJIMMaTa U JIeJIaeT ero YA0OHO! MOJIeINbIO ISt
N3YYEHHS] B3aUMOCBSI3M YCJIOBUH Cpelbl C HANpPaBICHHOCTBHIO CHHTE3a HU3KOMOJEKYJISIPHBIX
KOMITOHEHTOB, 00J1a/Jal0IINX BBIPAKEHHOM OMOJIOTNYECKON aKTHBHOCTBIO.

B Hacrosiueil padote U3y4eHo BIUSHHE KOMIUIEKCA TOYBEHHO-KIMMATHYECKUX (HaKTOpoB
Ha HAKOIUICHUE OMOJIOTMYECKM aKTUBHBIX COCJAMHEHHH B INCCTH HMPUPOHBIX LCHOIOMYJISIIUIX
PecryOnuku TarapcraH, pa3iuyaiomuxcs MO0 yCIOBHSM npouspactanus. O0pasipl oTOupany B
2025 r. B a3y MaccoBoro nBeTeHus. B Haa3eMHON (GuTOMacce KieBepa OMpeaesisuid CoaepiKa-
HHUe ackopOuHOBO# KucIoThl (AK), KapOTHHOMIOB, BOJOPACTBOPUMBIX (DEHOJIBHBIX COCTUHEHHI
(B®P), (naBoHOMIOB M aHTHOKCHIAHTHYIO akTHBHOCTb (AOA). ITonudenonbHblil cocTaB uzy-
gaim metogoM O® BOXX-YO.

yCTaHOBJ’leHO, 4TO B NONYJIALUAX HA YEPHO3EMHBIX ITOYBaX JIECOCTEITHOM 30HBI C BEICOKOM
uHCONAMeH, HelTpanbHOil uim cnabokucnoii pH, Bbicokum copepskannem Ca’, P, K u dusnue-
CKOW TJIMHBI HAOJIOIANOCh HauOoIbliee HakoruieHne (eHoNbHbIX coequHeHuit: BP® — no
14,2 mr/r, dnaBoHousl — 10 4,3 %, cymmapHoe cojepkanue mnoiupeHonos — jgo 42,8 mr/r, ¢
JIOMHHHAPOBaHHEM H30()IaBOHOJIOB M (hJIaBOHOJIOB. B 3aTeHEHHOM OIMyIIEYHOM COOOIIECTBE Ha
KMCIIBIX TOYBAX ¢ HU3KMUMH 3HaueHusMu ®AP, nepumurom rymyca, P, K u Ca?’ comepxanue
BceX MoJu(EHOIOB CHIDKAIOCh, TOorIa Kak KoHieHTparus AK Bo3pacrana npumMepHo B 2,5 pasa.
Hawubonb1iee conep)xaHne KapOTHHONIOB OTMEUCHO B PACTEHUSX OIYIICYHOTO (PUTOICHO3a U Ha
OTKPBITOM JIYTY ¢ OSIHBIM MUHEPAJILHBIM COCTABOM.

Taxum obpazom, T. pratense aeMOHCTPUPYET SKOTHIT OOYCIOBJICHHYIO METabOIMYECKyIo
IUIACTHYHOCTh, B YACTHOCTH, Ha OOTaThIX YEPHO3EMaxX C BBICOKON HHCOJSIIMEH JIOMHHHPYET
9HEProeMKHH CHHTE3 MOJIU(CHONBHBIX coeanHeHnid. C JIpyrod CTOPOHBI, NPHU KOMILIEKCHOM
cTpecce (KUCIbIe TIeCUaHble MOYBbI, Je(QUIIMT MUHEPATBHBIX 3JeMEeHTOB, Hu3kas MAP) mpoucxo-
JIUT TIEPEKIIFOUCHNE Ha HAKOTUICHHWE MAJIO3aTPATHBIX THAPO(MMIBHBIX aHTHOKCHIAHTOB.

INonyyeHHbIe NaHHBIE TO3BOJSIOT TPOBOAUTH PAHOHUPOBAHHE MPHPOIHBIX MOMYJISLUNA U
palMOHAILHOMY BBIJICJICHUIO CHIPHEBBIX 30H HAa OCHOBE MPOrHO3MPYEMOIo COCTaBa OMOJIOruye-
CKH aKTUBHBIX COCANHEHHUII.
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OCOBEHHOCTH U3MEHEHUS CTPYKTYPHI HIOKPOBHBIX TKAHEM
N OBOJHEHHOCTH KJIETOK XBOH COCHBI OBbIKHOBEHHOM
N JIMCTBEHHUIIbI CUBUPCKOMU TP TEXHOI'EHHOM CTPECCE

A. A. Crpokuna %, O. B. Kaayruna **, JI. B. Apanacbena 2

1CUDUBP CO PAH, Upkytck, Poccust
21035 CO PAH, Ynau-VYm», Poccns

*strokina2004@list.ru

Kurouessie cioBa: Larix sibirica, Pinus sylvestris, mokpoBHbIe TKaHH, TEXHOI€HHBIE IMHCCHH,
(pakuy BOabI

CHANGES IN THE STRUCTURE OF COVER TISSUES AND CELL
HYDRATION OF NEEDLE CELLS OF SCOTS PINE AND SIBERIAN
LARCH UNDER TECHNOGENIC STRESS

A. A. Strokina?l, O. V. Kalugina *, L. V. Afanasyeva 2

LSIPPB SB RAS, Irkutsk, Russian Federation
2]GEB SB RAS, Ulan-Ude, Russian Federation

Keywords: Larix sibirica, Pinus sylvestris, cover tissues, technogenic stress, water fractions

DHU3MOTOTHYECKHE TPOIECCH B PACTHTEILHOM OPraHM3Me IPOTEKAIOT MPU JOCTaTOYHOM
BOZ000ECIICYCHNH, TI0ITOMY CTENICHh OBOJHEHHOCTH MX TKaHEH SABIAETCS OJHUM M3 KIFOYEBBIX
MoKa3aTesei, ONMpeAeIAIONINX YCTOMYMBOCT JPEBECHBIX PACTCHUI K BO3JCHCTBUIO CTPECCOBBIX
(bakTOpOB, B TOM YHCIIC TEXHOTCHHOTO 3arpsi3HeHus. KiroueByio poib B PeryJIiUd BOAHOTO Oa-
JIAHCA XBOM UTPAIOT IIOKPOBHBIE TKaHU. Llesb paboThl —U3y4UTh BIMSHUE YMUCCHH aTIOMHHHEBO-
TO IPOU3BOJCTBA HA CTPYKTYPHBIE IapaMeTPbl IOKPOBHBIX TKaHEH U (DPAKIIMOHHBIN COCTAaB BOIBI
B xBoe Pinus sylvestris u Larix sibirica.

Veranosnero, uro xBos L. sibirica makarumiBaer 3eMeHTHI-[I0/UTIOTAHTHL B GoubIeil cTe-
rieHy, yeMm xBosi P. sylvestris. IIpu 3TOM y JIHCTBEHHHIIBI HE BBISBICHO CYIICCTBCHHBIX M3MCHE-
HHIl B CTPYKType IOKPOBHBIX TKAHEHl, TOT/a KaK y COCHBI 3a()HKCHPOBAHBI CTATHCTHYECKU 3HA-
YUMbI€ W3MEHEHMS! TOJIIIMHBI SMUAEPMBI (BKIIOYAsh KYTHKYJy), TMIOJIEPMBI, a TaKkkKe 4uciia
JMaMeTpa CMOJISIHBIX KaHaloB. OTU TpaHC(OPMALMU HOCAT HEIMHEHHBbIH Xapakrep, oTpakas
JIBOMCTBEHHYIO NPUPOY 3alMTHBIX peakimil. IIpu cnabom M cpepHeM YpPOBHSX 3arpsi3HEHHS
aHATOMHUYECKHE IIEPECTPOMKH, MO-BHJMMOMY, MMEIOT aJaNTHBHBIA XapakTep M HalPaBJICHBI
HPEUMYIIECTBEHHO Ha yCUIeHHe KcepoduTuzanun XBou. IIpyu CHIbHOM M KPHTHYECKOM 3arpss-
HEHHU OHM Y)KE CBUJIETEIBCTBYIOT O NMATOJIOTMYECKOM BO3JCHCTBHHU MOJUTIOTAHTOB. Dpakiyon-
HBIH COCTaB BOJIbI B XBOE€ COCHBI TIPETEPIIEBAET 3HAYNTENIbHBIE U3MEHEHHUS: 110 MEPE YBETMYEHUs
YPOBHsI 3arpsiI3HEHUs] BO3pAcTaeT A0Js CBA3aHHOH BOJBI M CHMIKAETCS KOJIMYECTBO CBOOOIHOM
(bpakiun. MeHee BbIpaXKeHHbIE CIBUTH MOKa3aTesIeil BOAHOTO 0OMEHa y JMCTBEHHHIIBI yKa3bIBa-
0T Ha MHYIO aJJaliTHBHYIO CTPATErHIO 9TOT0 BHJA. B OTIMUNE OT BEUHO3EJIEHOW COCHBI, BBIHYXK-
JIEHHOH COXPaHATh KM3HECIIOCOOHOCTh MOBPEMKJIEHHONW XBOM B T€UEHHE HECKOIBKUX JIET M 3a-
JIeHCTBOBATh aKTUBHYIO, HO HEPro3aTpaTHYIO 3alUUTHYIO PEaKLUIO, JTUCTBEHHHULA dP(HEKTUBHO
yzalseT HAaKOIUIEHHBIE MOJUIIOTAHTBI BMECTE C €XKErofHO ONajaroliedl XBoeH, 4TO CHMXKAeT
HArpysKy, B TOM YHCJIC U HA CUCTEMY BOJHOIO OOMeHa.

Hccneoosanue svinonneno 3a cuem epamma Poccutickozo nayunozo ¢ponoa Ne 25-26-
00475, https://rscf.ru/project/25-26-00475/.
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TPAHC®OPMAIIMS SJIEMEHTHOI'O COCTABA PACTEHUI
CEBEPOTAEXHBIX JIECOB B YCJIOBUAX ASPOTEXHOI'EHHOI'O
3ATPAZHEHUA

T. A. CyxapeBa®, JI. A. ’Kusos, B. B. Epmios
WIIISC KHIL PAH, Anatutsl, Poccus
t.sukhareva@ksc.ru

KiroueBblie ci10Ba: 61oTa, TUCThsS (XBOSI), XUMHUUCECKHE 3IEMEHTHI, APKTHKA

TRANSFORMATION OF THE CHEMICAL COMPOSITION OF PLANTS
IN NORTH TAIGA FORESTS UNDER CONDITIONS OF
AEROTECHNOLOGICAL POLLUTION

T. A. Sukhareva*, D. A. Zhivov, V. V. Ershov
INEP KSC RAS, Apatity, Russian Federation

Keywords: biota, leaves (needles), chemical elements, Arctic

B cBs3u ¢ ycuneHreM NpOMBIIUICHHOTO OCBOSHUSI APKTHKU 0c000€ 3HaueHHe npuodpera-
€T OLEHKAa HKOJIOTMYECKOr0 COCTOSIHMSA Ha3eMHBIX KOCHCTeM. XUMUUYECKUH COCTaB pacTeHHi
SIBJIACTCSI MHQOPMATUBHBIM [TOKA3aTeIeM CTEeNeHH TpaHChopMaluy (GUTOLEHO30B MO/ BIHSHHEM
MIPUPOHBIX U aHTPOIOT€HHBIX (PAKTOPOB.

IIpoananu3upoBaHa MpOCTPaHCTBEHHO-BPEMEHHAs ANHAMUKA 3JIEMEHTHOTO COCTaBa JIOMH-
HHUPYIOLIMX PACTEHUH CEBEPOTAEKHBIX JIecoB MypMaHCKOH 00J1acTH B 30HE BO3ACHCTBUS MEJIHO-
HHUKeNeBbIX KOMOUHATOB (T. MoHueropek, nrt. Hukens). OO0BbeKThI HCCIICIOBAHMUIT TPEACTABIISIIOT
coboif  Hambonee pacrnpocTpaHeHHble B OOpealbHOH 30HE EINBHUKHM  KYCTapHMYKOBO-
3€JICHOMOIIHBIE U COCHSKH KyCTapHMYKOBO-JHMIIAHHUKOBBIC. M3yueHO copepkaHus Makpo- M
MHKPO?JIEMEHTOB, B TOM YHCJIE MOJUIIOTAHTOB (TSDKENIBIX METAUIOB U CEPBI) B JINCTBAX (XBOE) Jie-
PEBbEB, AMKOPACTYIIUX KYCTApPHUYKOB, B ITOOErax 3€JICHBIX MXOB Ha Pa3HBIX CTA/IUSIX TEXHOTECH-
HOI aurpeccun (poHoBBIE M JieOIMUPYIHE JIeca, TEXHOICHHbIE PEAKOJIEChs). Y CTaHOBIEHO,
YTO XUMHUUYECKHH COCTaB OMOTHI BO MHOTOM OIPECIISICTCS BUAOBBIMH OCOOCHHOCTSIMHU, BO3pac-
TOM PacTeHUH U UX aCCUMIJINPYIOIIUX OPraHoB, yCIoBUAMHU Ipouspactanus. [lox Bo3nelicTBuem
aTMOC(EpHOro 3arpsi3HeHus: (OTOCHHTE3UPYIOLIME OpraHbl OOCAHSIOTCS HEOOXOAUMBIMH JUIS
HOpPMaJIbHOTO (DYHKIMOHMPOBAHUS PACTCHHUI aieMeHTaMu MuHepanbHoro nurtanus (Ca, K, P,
Mg, Mn) u o6oramarorcst 31eMeHTaMH-3ar PA3HUTEIAMY. B e ornupyromux 1ecax U TeXHOTCH-
HBIX PEKOJIECHSIX KOHIEHTPALMU MPHOPUTETHBIX mosuttoTanToB Ni, Cu, S B JIMCTBAX (XBOE) MHO-
TOKpaTHO BbIIIE (POHOBBLIX 3HaueHHH. CokpalleHne SMUCCHOHHON HArpy3ku B IEPUOJ HCCIEN0-
Banus (1991-2025 rr.) npUBENIO K CHIDKCHUIO COJICPIKAHHS TSDKENBIX METAUIOB B PACTCHUSIX B
TEXHOTEHHO-HAPYLIEHHBIX YKOCUCTEMaX, OJHAKO 3HAYUTENIBHOE IPEBbILICHUE (HOHOBBLIX 3HaUe-
HHUH coxpansiercs. OLEHKH MPOCTPAHCTBEHHOTO BapbUPOBAHUS SJIEMEHTHOTO COCTaBa B PACTH-
TEJIbHOM KOMITOHEHTE JIECHBIX 9KOCHCTEM C YUETOM MHOT'OJETHUX MU3MEHEHHH SBISETCS BaXKHBIM
9TAToOM JJIsl pa3pabOTKU MEpONpPUSITHH, HAIPABICHHBIX HA MOBBIICHUE MX YCTOIYMBOCTHU, CO-
XpaHEHHs: U BOCCTAHOBIICHHS JIECOB.

Hccneoosanue evinonneno 6 pamxax eocyoapcmeennozo saoanus HIIIOC KHI] PAH
MNe 125021402277-1.
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MOP®OMETPHYECKHUE ITOKA3ATEJIN FRITILLARIARUTHENICA
WIKSTR. B TIPUPOTHOM U AHTPOIIOTEHHO HAPYIIIEHHOM
TEPPUTOPUU

JI. JI. Tepéxuna
®I'BY «Kurynesckuii rocynapcTBEHHBIH 3alI0BETHUKY, YIbIHOBCK, Poccust
terehina_ld@mail.ru

Kurouessie ciosa: Fritillaria ruthenica, XXurynesckuii 3amoBemsnk

MORPHOMETRIC INDICATORS OF FRITILLARIA RUTHENICA
WIKSTR. IN NATURAL AND ANTHROPOGENICALLY DISTURBED
TERRITORIES

L. D. Teryokhina

Zhigulevsky State Nature Reserve, Ulyanovsk, Russian Federation

Keywords: Fritillaria ruthenica, Zhigulevsky Nature Reserve

Fritillaria ruthenica Wikstr. — crennoe pacrenne u3 cemeinictsa JIMieiHbIX, 3aHECEHHOE B
Kpacnyto kuury Poccun kak penxuit Bua. B JKuryneBckom 3amoBefHHKE BCTpPEYaeTcs HEOOIb-
LIMMHJ TPYHIAMHU, @ MecTaMi OOMJIEeH U JOMUHUpYeT. JIumutupyomum ($haktopoM pacrpocTpa-
HEHUs SIBIISIETCS TPEOOBATENBbHOCTD K 31a(UuecKuM U LEHOTHUECKUM YCIIOBUSIM, @ TAKXKe BECEH-
HU#t cOop Ha OyKeTHI.

Vuer tpex nenonomyssiuui (L{I1) psdunka pycckoro ObuT mpoBezneH B 26 KBapTaie 30i1b-
HEHCKOTO y4acTkoBoro jgecandectBa B 2025 . L{I1 1 mpuypodyeHa Kk KOHTAKTHOH MMOJI0OCE KaMEHU-
CTOH CTEIH ¢ KyCTapHHKOM, PACIIOJIOKEHHOI B BEpPXHEH TPETH CKIOHA I0r0-3amaHON KCHO3H-
uu ropbl CrpenbHas. TypucTCkuil TOTOK 9KOJI0rHdeckoil Tporsl « CTpenpHask ropay CTporo 3a-
peryJaMpoBaH, YTO HPAKTHYECKH HCKIIOYaeT CXOJ C HacTwia Ha KameHuctslie crernu. LIIT
2 HaXOMUTCSI B IIMPOKOJIMCTBEHHOM JieCy B TPAHUIAX TYPUCTUUECKO aBTOOYCHON CTOSHKH.
31ech OTMEYaeTCs PEeryysipHOe BBITANTBIBAHME NpHiIexaleil teppuropuu noceruremsimMu. LT
3 mpou3pacTaer B CMELIAHHOM JieCy ¢ npeobiiajaHieM KJIeHa IUIATAHOBHIHOTO H JIMIIBI CepJlie-
BUJIHOH CEBEpPO-BOCTOYHEE IKOJIOTNUECKOro Mapuipyra B 600 M 0T aBTOOYCHOM CTOSIHKH.

Hamu 6bu10 3a105KeH0 15 mpobHbIX miomanok pasmepom 1x1 M2 (o 5 Ha kasyro LIIT),
1€ YYUTBIBAJIMCH CIIEAYIONIHE MOPHOMETPUUESCKUE NTOKA3ATENH, IUIOTHOCTD MIPOU3PACcTaHus pac-
TEHHH, KOJIMYECTBO TEHEPATUBHBIX U BET€TAaTHBHBIX 0CO0CH (BCeX BO3PACTHBIX IPYIIII).

Io pesynbraram BU3yaJIbHBIX HAONIOACHHI 32 PSOYMKOM PYCCKHM CJIELYeT OTMETHTh, Y4TO
Bce Tpu uccnexyemsie LI orHocsaTes k HopmansHomy Tuiy. LIT 1 u LT 3 umeror neBocTopoH-
HUIi CIIEKTP C mpeobiagaHieM 1011 pereHeparuBHbix pactenuit. L1 2 sxe HanmpoTHB cocTout u3
OOJIBIIEr0 KOJIMYECTBA I'€HEPATHBHBIX U IOCTICHEPATUBHBIX HK3EMIUIIPOB, YTO XapaKTEpPU3yeT
crekTp kak nmpaBoctopoHHuid. LIIT 1 siBisieTcst HEMOTHOWICHHOM, TaK KaK He ObUTH OOHAPYKEHbBI
CEHUJIbHBIE PACTECHHUS.

Hecmotpst Ha pasznuuus B yciaoBusix npouspacranus, Bce Tpu L1 psbunka pycckoro co-
XPaHSIOT NMOTEHIMAN K camonoepkanuio. OHAKO 3HAYUTENILHOE aHTPOIIOIeHHOE BO3JeHCTBHE
na L1 2 HerarmBHO oOTpakaeTcsi Ha MOP(OMETPHYECKUX MapaMeTpax M OHTOTCHETHYECKOM
CIIEKTpe.

Jlnst coxpaHeHHs: psOYMKa PYyCCKOTO HEOOXOIMMO CHHM3UTH AHTPOIOTCHHOE JaBJICHHE U
00ecHeunTh PeryispHblii MOHUTOPUHI TOMYJISILUH JUIS OLEHKH UX COCTOSHMS M TIPUHATHS CBOE-
BPEMEHHBIX MEpP OXPaHBbl.
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MPOBJIEMBI YCTOMYUBOCTH PACTEHUM B 3AMKHYTBIX
3KOCUCTEMAX K ®PAKTOPAM CPE/IbI

A. A. Tuxomupos, C. A. Ymakosa, H. A. Tuxomuposa
Nb® CO PAH, ®UI[ KHI[ CO PAH, Kpacnosipck, Poccust
*alex-tikhomirov@yandex.ru

KinoueBble ¢j10Ba: MCKYCCTBEHHbIE YKOCHCTEMBI, (PUTOLIEHO3bI, (POTOCHHTETHUECKHH ammapar,
MHUHEpAIN3aIKs OPraHNYECKUX OTXOJI0B, ITPOIYKIIMOHHBIN IIPOIecC

PROBLEMS OF RESISTANCE OF PLANTS OF CLOSED ECOSYSTEMS
TO ENVIRONMENTAL FACTORS

A. A. Tikhomirov, S. A. Ushakova, N. A. Tikhomirova
IBP SB RAS, FRC KSC SB RAS, Krasnoyarsk, Russian Federation

Keywords: artificial ecosystems, phytocenoses, photosynthetic apparatus, mineralization of or-
ganic waste, production process

PaccmatpuBaroTcst mpo0OIeMbl COBEPIICHCTBOBAHUS (POTOTPO(GHOro 3BEHa BBICIINX pacTe-
HUM 3aMKHYTBIX 3KOCHUCTEM, KyJIbTUBUPYEMBIX Ha PACTBOpPaX, MPUIOTOBJICHHBIX HA OCHOBE MH-
HEepaJIM3aliy OPTaHUYCCKUX OTXOJ0B PACTHTEIBHOTO M KHBOTHOTO IpoucxoxkaeHus. O0cyxaa-
I0TCS1 0COOCHHOCTH CBETOBBIX TEXHOJOTHH KyJIbTHUBHPOBAHUS PACTEHHH, NPOOIEMbI COAIAHCHPO-
BAHHOCTH MUHEPAJIBHOIO COCTaBa IMUTATENBHBIX PACTBOPOB, MPUIOTOBICHHBIX M3 INPOAYKTOB
MHHEpaJIN3alUM OPraHUYECKUX OTXOJOB 3a CUET UX (DPU3MKO-XUMHUYECKOTO M OMOJIOrHYECKOro
OKHCJICHHS, BO3MOKHOCTH BKJIIOUECHUS BO BHYTpUCHCTEMHBIH Kpyrosopot NaCl, conepskarerocs
B JKMJKUX BBIICICHUAX YEJIOBEKa IIPH HCIIOJIb30BAaHMM COJICHAKAIUIMBAIOIIUX CAJAaTHBIX pacTe-
HHUH. AHAJIU3UPYIOTCS BO3MOXKHOCTH ONTHMH3ALUH COOTHOLICHHSI HEHTPAILHOTO M GHOJIOTHYECKOro
CyOCTpaTOB B LENSIX MOBBILIEHHUS 3()(EKTUBHOCTH NPOTEKaHHUs OMOCHHTETHYECKUX U AECTPYKIMOHHBIX
IPOLIECCOB B HCKYCCTBEHHOU dKOCHCTEME. B 3aKitoueHne oKa3aHbl pe3yIbTaThl TECTHPOBAHUS CO-
[JIACOBAHHOCTU PabOThl (HOTOTPODYHOrO U reTepoTPO(HOro 3BEHBEB 10 TBEPAOMY BEILECTBY,
xuaKocTaM, CO2 1 O2 IPUMEHHUTEIFHO K HOBOMY ITOKOJICHHIO 3aMKHYTOH 9KOCHCTEMBI U BBITION-
HEHbI HEOOXOANMBIE KOPPEKLMU B UX B3aUMOACHCTBUHM C TOUYKM 3pEHHS OMOCHHTETHYECKHUX U
JIeCTPYKIMOHHBIX IIPOLIECCOB.

Hccnedosanue svinonneno npu noodepoicke Munobpruayku 6 pamxax Ioczaoanuti FWES-
2024-0039 u FWES -2024-0032.
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YCJOBUSA 1 MEXAHU3MbI CTUMYJIMPOBAHUS
CIIOPOOBPA30BAHUA MUIIEJINAJIBHBIX TIOYBEHHBIX 'PUBOB
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CONDITIONS AND MECHANISMS FOR STIMULATION OF CONIDIA
PRODUCTION OF FILAMENTOUS SOIL FUNGI

E. V. Fedoseeva 12, Yu. D. Sergeeva 2, V. D. Volkova 2, V. A. Terekhova 12

LIEE RAS, Moscow, Russian Federation
2 Lomonosov Moscow State University, Moscow, Russian Federation

Keywords: conidia, hormesis, heavy metal, sonoplasma, polyols

Becrnonoe pa3MHOXEHUE TOCPEACTBOM KOHU/IUI TTO3BOJISIET ACKOMHUILIETaM KOJIOHU3UPOBATH
noctymHble cyocTpatsl. CriopooOpa3oBaHne OTKIMKAeTCs Ha W3MEHEHHME Pa3iM4HBbIX (HaKTOpOB
cpenbl. AKTyalbHOCTh H3YYCHHUs CIIOPOOOpa3oBaHUsi OOYCIOBICHO HECKOJBKHMH OOCTOSTEIb-
ctBaMu: 1) KoHUIUH (OCOOCHHO MATOTEHHBIX (POPM) MPEACTABISIIOT co00i Gopmy OHoOrHYe-
CKOT'O 3arpsi3HeHUst; 2) Juisi OMOTEXHOJIIOIHYECKH 3HAYMMBIX IPHOOB HEOOXOMMBI YCIOBHS JUIS
aKTHBHOTO CIIOPOOOpa3oBaHus; 3) 3TOT POCTOBOM MOKa3aTelb 00JalaeT MOTESHIIUAIOM sl O1o-
JIHarHOCTHKH 3arpsi3HEHUsI cpell. M3ydann akTHBHOCTh CIIOpOOOpa3oBaHus Y PasHbIX BU/IOB KO-
HHUJMAIILHBIX TPUOOB MPU BO3CHCTBHHU TSDKENIBIX METAIOB (MEH, IMHKA U CBHHIIA) M Pa3JIHy-
HBIX METOJOB OJJIUMHHALMK OWOJOTMYECKOro 3arps3HeHus (COHOIUIA3MEHHOH 00paboTKH u
H202). BHecenne MeTaJuioB B KOHLEHTPALHAX, HE MOJABISIONIMX POCT KOJOHUH, N30UpaTeIbHO
CTUMYJIHPOBAIIO CIIOpooOpa3zoBaHue. TeMHONMIMEHTHPOBAHHBIC MEJIAHU3UPOBAHHbBIC IPHOBI aK-
TUBHM3UPOBAIH TPOAYKIHMIO KOHUAWH Tox aeficTBueM Menu. CoHorazmMeHHas o0paboTka, 00b-
CAUHAOMAA T’UAPOANHAMHUYCCKY0 KaBUTALlMIO C HUBKOTEMIIEPATYPHBIM IJIa3MEHHBIM pa3psioM,
NP OIPEJETICHHBIX YCIOBHSX CTHMYJIHPOBaIa CHOPOOOpa30BaHNE METaHU3UPOBAHHBIX IPUOOB.
O6pabotka H202 yBennunBana NpoAyKIHIO KOHUIMKA y rpuda ¢ rMalIMHOBBIM MHLEIHEM poja
Fusarium. O6¢cyxmaeTcst poiib KICTOYHOMN CTEHKH, MUTMEHTAIMN U HAJIMYHS B [IUTOIUIA3ME caxa-
POB U MOJIMOJIOB B yCTOHYMBOCTH IPUOOB M CIIOPOOOpa30BaHUN.

Paboma nposedena ¢ pamkax npoexma «llpoexm «Hucmas 600a» Kaxk eadcHeuuwids co-
cmasnaowas — compyonuvecmea P®  co  cmpanamu  Inobanenoco  FOea:  coyuanvho-
IKOHOMUYECKOE U MEXHOIOSUYECKOe UsMepeHus» no epanmy Munucmepcmea HAyKu u 6blculeco
obpasosanus P® na nposedenue Kpynuvix Hay4HvlX NPOCKMOE N0 NPUOPUMENHbIM HANPAGIEeHU-
am nayuno-mexnono2uyecxkoz2o paseumus (Coznawenue Ne 075-15-2024-546).

OcHOBHasE l'lyﬁJ'll/lKal.lMﬂ ABTOPOB 110 TEMATHKE A0OK/JIa/1a:

Zinc-mediated changes to cytosol osmolyte and lipid profiles in soil fungi under growth-stimulating
conditions // E. V. Fedoseeva, V. M. Tereshina, O. A. Danilova, E. A. lanutsevich, A. E. lvanova,
V. A. Terekhova // International Microbiology. 2025. Vol. 28, N 8. C. 3039-3051. DOI: 10.1007/s10123-
025-00735-7
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MHNPUOPUTETHI B CEJJEKIIMOHHBIX OHEHKAX BUT'HbBI
P UTHTPOJIYKIINU HA IOTE 3AIIAJTHOM CUBAPU

I10. B. ®ores ***, H. C. Jlomaxo 2, II. Cyns 3, O. A. Kazakosa °

LICBC CO PAH, Hoocubupck, Poccus
2®I'BOY BO Vuusepcurer 6uorexnonoruii, HoBocn6upck, Pocenst
$HI'Y, Hoocubupck, Poccust

*fotev_2009@mail.ru

KuroueBble ciioBa: aIanTUBHOCTDh, BUTHA, HU3KAs TEMIICpATypa, CEJICKIIMOHHBIC OLICHKH, yCTOﬁ-
YUBOCTH

PRIORITIES IN BREEDING EVALUATIONS OF COWPEA DURING
INTRODUCTION IN THE SOUTH OF WESTERN SIBERIA

Y. V. Fotev 12*, 1. S. Lomako 2, J. Sun 3, 0. A. Kazakova 2

LCSBG SB RAS, Novosibirsk, Russian Federation
2FSBEI HE University of Biotechnology, Novosibirsk, Russian Federation
3NSU, Novosibirsk, Russian Federation

Keywords: adaptability, breeding evaluations, cowpea, low temperature, resistance

Peskue duykryanuu temnepaTypsl U Apyrux (pakTopoB CTaBST 3a7ady BbIOOpa MPHOPUTE-
TOB IIPU UHTPOAYKIUH U CENCKIMU BUTHBI Ha fore 3amnaaHoii Cubupu. B cBs3u ¢ BHICOKOI uyB-
crBuTenbHOCTRIO BUrHBI (Vigna unguiculata (L.) Walp.) k xonoay npoBejieHa oneHka o0pasios
9TOH KyJBTYpHI Ha XOJOJ0CTOMKOCTE B (ha3e 3penoro My>KCKOro ramMmetoura u B Criopo(hpUTHOM
MOKOJICHNH, a TAKKe Ha YCTONYMBOCTD K ITATOT€HHBIM MUKPOMHIICTAM.

B pabote ucnonb3oBanu o6pasiibl BUHBI M3 KosuteKuuu reapecypcoB BUPa u «Komnekiun
JKUBBIX PAaCTEHHUH B OTKPHITOM 1 3akpeiToM rpyHTe» YHY Ne USU 440534 LICBC CO PAH. Pac-
TEHHs BBIPAIIMBAIM B HEOOOTpPEBAacMOW IUICHOYHOI TEIUIMIE M OTKPBITOM IpyHTe B 2023—
2025 rr. X051010CTOMKOCTh OIEHUBAJIH IO IPOpPACTaHUIO ceMsH mpu Temneparype 10, 12, 14 °C,
B niporiecce xosoaoBoro tecra (10 °C — 10 gueit + 25 °C), a taxke 1o MpopacTaHUIO MbUIBIILL iN
vitro Ha 20%-HoM pactBope [121'6000.

B pesynbrare oT™MeueHa BBICOKasi 3aBHCUMOCTD ITPOLYKTHBHOCTH 00pa3lloB OT YCIOBHIA ro-
na BbIpamiuBaHus. Jloyisi BIMSHMS TOJa UCIBITAaHUS cocTaBuia 68 %, NOJs BIUSHHS COpTa —
19 %. IlpemnaraeTcs MOCIIEI0BATENILHOCTh OLICHKH 00pa3I0B BHUTHBI 110 KOMILUIEKCY MPH3HAKOB
YCTOHYMBOCTU K CTPECCOBBIM (paKTOpam cpejibl, BKIIOYAIOMINX XOJIOJOCTONKOCTh MO MPpOopacTa-
HHIO CEeMSH U MBUIBLEI IN Vitro, mopakeHHOCTh PACTCHUH MaTOTCHHBIMH MUKPOMHULICTAMH, a TaK-
K€ OIICHKY [TapaMeTPOB aJIalTHBHOCTH U CTaOUIIBHOCTH.

Hccnedosanue gvinonneHo npu noooepocke 0w00xcemnozo npoekma 126021217214-9
«Teopemuueckue acnekmsl OYeHKU U COXPAHEHUs OUOPAZHOOOPA3US C YEIbIO PAYUOHAILHOZO UC-
NOIb306AHUS NPUPOOHOO0 U KYILIMYPHO2O 2EHOPOHOA PACEHUL.

OcHoBHAasl My0JIMKANKsI ABTOPOB 10 TeMATHKe JOKJIa/1a:
®omes FO. B., Kazaxosa O. A., Cyns L]. Yemoiuusocmo eéuenvt (Vigna unguiculata) k nuskoi mem-
nepamype u namozenam ¢ Cubupu Il Tpyowr Kybancrkozo cocyoapcmeeniozo azpaphozo ynusepcumema.

2023. Me 3 (105). C. 251-255. DOI: 10.21515/1999-1703-105-251-255
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IMPOCTPAHCTBEHHBIN AHAJIW3 YKOJIOTHYECKOT'O COCTOSTHUS
TOPOJICKOM CPE]/Ibl C UCITIOJIb3OBAHUEM BEPE30OBbIX
HACAXJIEHUHU B KAYECTBE BUOMHIANKATOPA

A. B. lllepruna ?

LMPHUTY, Upkytck, Poccus
2 CU®UBP CO PAH, Upkytck, Poccust

shergina_arina_07@mail.ru

KiioueBsbie ciioBa: OHOMHMKALNS, TOPOJICKast cpesia, udpoBas 0a3a NaHHBIX, IKOJIOTUYECKOE
kapTorpaduposanue, Surfer

SPATIAL ANALYSIS OF THE URBAN ENVIRONMENT ECOLOGICAL
STATE USING BIRCH TREES AS BIOINDICATORS

A. V. Shergina 12

LINRTU, Irkutsk, Russian Federation
2SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: bioindication, urban environment, digital database, environmental mapping, Surfer

I'opon Yconbe-Cubupcekoe (MpkyTckas 061acTh) OTHOCHTCS K «TOPSYUM Toukam» Poccun
BCJIC/ICTBHE JJIUTENBLHOTO (hyHKIHMOHMpOBaHUs xumudeckoro npeanpusitias OO0 «Yconbexum-
npom». Llenb paboThl — OLEHKA HKOJIOIMYECKOIO COCTOSHUS IOPOACKOH Cpelibl MO KOMILIEKCY
MOp(HOMETPHYECKHX W aHAIMTHYECKUX TMOKasareneid Gepe3oBbix Hacaxaenuid (Betula pendula
Roth) ¢ npumenenunem undpossix Texnonoruit (Microsoft Access, CorelDraw, QGIS, Surfer).
IToneBsie nccnenoBanus nposeseHbl B 2018—2024 rr. Ha 12 kiIt04eBbIX ydacTKax ropoja (mapku
u neconapku). Ha kaxaom yuactke a1 10-12 nepeBbeB U3Mepsiii mapameTpbl KpOHbI 1 MOp]o-
METPHIO JINCThEB. B CMBIBaX O CBEXHX JIMCTHEB ONPEACIANHU CyNb(aThl, XJIOPHIbI, HUTPATHI,
HUTPHUTHI; B TOMOT€HATaX U3 CyXHX JHCTheB (1:10) — KHCIOTHOCTH Cpefibl, CoJepiKaHne BOAOpac-
TBOpHMBIX hopm N, P, K.

Pa3paborana nudposas 6a3a maHHEIX B Microsoft Access, Bkimodaromas 23 ordera IO
KJIIOUEBBIM yJacTKaM (MOp(hOIOTHs HaCaKASHHH, aHATMTUYECKHE TT0KA3aTeIIN, COCTOSIHIE aTMO-
cdeproro Bozayxa — 11 tabnun). B nporpamme Surfer mocTpoeHsl KapThl-CXeMbl ITOBPEXKICHHS
JHCThEB Oepe3bl, KUCIOTHOCTH FOMOICHATOB, HAKOIICHHS BOJOPACTBOPHMBIX (OPM Cephl U XJIO-
pa. MakcumanbHOe HapyllleHHe Oepe30BbIX HACAXJCHHH BBISBICHO BOJIM3M KPYNHBIX TpPaHC-
HOPTHBIX Pa3BA30K M IPOMBIIIICHHBIX 30H (IIOBPEXKICHUE TUCTHEB >45 %, KHCIOTHOCTH TOMOTe-
HATOB — 10 5,2 eJ1.). B neHTpanpHOi yacTu ropoja OTMEYEHO Cpe/lHee HapyLIeHHE, B «3€JI€HOM
osice» Ha OKpamHaX (CeBepo-3amajl, CeBepO-BOCTOK) — HU3KOE Win Oim3koe K GpoHoBOMY. KoH-
¢Gurypanun opeosioB nospexzaeHust («acid-apdexran) Ha Kaprax-cxemax, OTOOpaxkarouue
HAKOIUIEHHE CEPBI U XJIOPA, UMEIOT BBICOKOE CXOJCTBO, YTO MOATBEPIKAACT JIOKATU3ALHIO IIPO-
MBIIIUICHHO-TPAHCIIOPTHOTO 3arpsi3HeHNs. 3aKII04aeTcs, YTo MOp(HOMETPUUECKHEe U aHAIUTHYe-
ckue manubie 1o B. pendula, Busyamusupoanuble B Buje kapr-cxeM Surfer ma 6ase orueros
Access, MO3BOJISIIOT 00BEKTHBHO BBIJCISTH 30HBI C Pa3JIMUHOIN YKOJOTMYECKON 00CTaHOBKOW Ha
ropoJcKuX Teppuropusx [Ipubdaiikanbs.

Hccnedosanue euinonneno 6 pamkax 2ocyoapcemeennozo saoanus Munoopnayku Poccuu
(Pee. Ne HHOKTP — 125021702332-4).
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OIIEHKA 3ATPA3HEHUS TEPPUTOPUU ITPUBAMKAJIBS
HOJMNIUKINYECKUMHA APOMATHYECKUMMU YI'JIEBOJOPOJAMMN

O. B. lllepruna*, O. B. Kaayruna
CHUDUBP CO PAH, Upkyrck, Poccus
*sherolga80@mail.ru

KiroueBble cj10Ba: OMOMHIMKAINS IOYB M PACTCHHH, TONUIUKINYECKAEC aPOMATHIECKHE yTie-
Bogopoasl, [Tpubaiikanbe, TexHOreHHas TpaHchopMaLys

ASSESSMENT OF BAIKAL REGION POLLUTION BY POLYCYCLIC
AROMATIC HYDROCARBONS

O. V. Shergina*, O. V. Kalugina
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: bioindication of soils and plants, polycyclic aromatic hydrocarbons, Prebaikalia,
technogenic transformation

Ionuuuknnyeckue apomartuueckue yriepogopoasl (ITAY)— croiikue opraHudeckue 3a-
IPSI3HUTEIH ¢ MyTareHHbIMH U KaHIIEPOreHHBIMH CBOMCTBaMu. Llenb paboThl — OLEHUTh YPOBEHb
3arpsasHeHus arMocdepHoro Bosmyxa Boib TpaHcekThl CasHck — MpkyTck — JIucTesinka (mpo-
TsHKeHHOCTh > 320 kM, 14 mpoOHBIX IUIOLIA/ICH, 3aJI0KEHHBIX B JICCHBIX 30HAX) MO COJICPKAHHIO
ITAY B xBoe Pinus sylvestris L. u BepxHHX rOpH30HTax HOYB.

Cymmaphoe conepskanue 14 npuopuretsix [TIAY B xBoe Bapbupyet ot 53,5 Hr/r Ha (oHO-
BBIX TEPPUTOPUSX A0 695 HI/T HA NPOOHBIX IUIOMIAIAX, PACIIOIOKEHHBIX BOIH3M Y COIBCKOTIO,
Amnrapckoro, Upkytckoro npomieHTpos. Hanbomnbiuiee conepxanne XITAY (1055 ur/r) obnapy-
KuBaeTcss Ha teppuropur lllenexoBCcKoro npoMIeHTpa, e pacrosiaraercss allOMHHUEBBIN 3a-
Box. B donoBeix mouBax XITAY cocrasmsier B cpeanem 120 Hr/r, Ha 3arps3HeHHBIX — 1250 HI/T
(npesbitenue B 10 pa3). Coneprxanue 6eHs3(a)nupena B nousax r. Mpkyrcka gocturaer 195 Hr/r
(rayouna 0-5 cm) u 395 ur/r (5-15 cm), uro npesbimaer 1K (20 ur/r) 8 10-20 pa3, coorer-
CTBEHHO. BbIsiBIIEHa BbICOKAs KOppessius Mexay HakomieHueM ITAY B XxBoe COCHBI M TyMyco-
BO-aKKyMYJIATHBHBIX ropu3oHTax (r>0,90), 4To CBUACTENLCTBYET 00 MUX CONPSDKEHHOCTH Kak
MHUKATOPOB 3arpsi3HEHUSL.

KauecrBennsiii anaimus [TAY nokasai, 4To mpeoOiagalT coeluHeHus ¢ 3—4 apomarnye-
CKHMHM KOJIbLIAMHU B CTPYKTYpPE, UX 0JI1 B 06LI.[eM COACP)KaAaHUU MOJIUIUKINYCCKUX apCHOB MOXKET
npesbimaTh 90 %. Jlons BeicokoTokcHuHbIX ITAY ¢ 5—-6 KosbLaMu Bo3pacTaeT BOJIM3U IPOMIIEH-
TpoB 710 32 % (B xBoe) npoTuB 4-8 % Ha ¢one. Ha teppuropun lllenexoBckoro npomieHTpa B
XBOC U II0YBE 3HAYUTEIHHO BO3pOCiIa KOHIEHTpamus OeH3[b]diyopaHTeHa M IOSBHICS NCpHU-
JIEH — BEIIECTBO-MapKep 3arps3HEeHMs OKPY)KAIOLIEH cpeibl SMUCCHIMH ATIOMUHUEBBIX 3aBOJIOB.
Ero conepxanue gocruraer 1,5 % or cymmsl Bcex uiaentudunuposannsix ITAY. Hanuune BbI-
cokoMmouneKyJsipHbIx [TAY Taioke CBsI3aHO ¢ pacceMBaHUEM BBIOPOCOB OT JIOKAIBHBIX MCTOYHH-
koB, Takux kak TOLl wu aBromarucTpanu. Pacuer AMArHOCTMYECKUX COOTHOIIEHHIH
(FIt/(F1t+Pyr) > 0,5; BeP/(BeP+BaP)=0,51-0,58) mnoarsepaun namuuume [1AY mnwuporenHoro
MIPOUCXOXKICHHUS. B 11e10M I10TyueHHbIe NaHHBIE CBHIETEILCTBYIOT O BHICOKOM YPOBHE TEXHO-
TEHHOTO 3arpsi3HeHus SKocucTeM [Ipudaiikaibsi.

Hccnedosanue evinonneno 6 pamkax 2ocyoapcemeennozo saoanus Munoopnayku Poccuu
(Pee. Ne HHOKTP — 125021702332-4).

171



CEKUW/A 3

ATPOBMODAPMTEXHOJIOTN




YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

KOMITOHEHTHBIN COCTAB U AHTUBAKTEPHAJIBHAS
AKTUBHOCTb 3®UPHBIX MACEJI HIECTHU BUJI0OB CEMEMCTBA
LAMIACEAE, TIPOU3PACTAIOIUX B PECITYBJIMKE TATAPCTAH

A. Aamuxa, A. B. Hemrapes, A. P. Kaiomos, H. b. IIpoxopenko,
O. A. Tumodeena *

DIrAOY BO KdY, Kazanb, Poccust
*olga.timofeeva@kpfu.ru

KiroueBbie cioBa:  aHTHOaKTepHajibHas aKTHBHOCTb, TIa30Bas  Xpomarorpadmusi-macc-
cnekrpometpust ('X-MC), munumanbhas nofasistomnas koruenrpaius (MIIK), adpuprbie mac-
n1a, Lamiaceae

CEMICAL COMPOSITION AND ANTIBACTERIAL ACTIVITY OF
ESSENTIAL OILS FROM SIX LAMIACEAE SPECIES NATIVE TO THE
REPUBLIC OF TATARSTAN

A. Alshikha, A. V. Nemtarev, A. R. Kayumov, N. B. Prokhorenko?,
O. A. Timofeeva

FSAEI HE KFY, Kazan, Russian Federation

Keywords: antibacterial activity, essential oils, gas chromatography—mass spectrometry (GC—
MS), minimum inhibitory concentration (MIC), Lamiaceae

PacripocTpanene aHTHOMOTHKOPE3UCTEHTHOCTH CTUMYJINPYET HOMCK HOBBIX aHTUMHUKPOO-
HBIX areHTOB HMPHPOJHOTO HPOMCXOXkJIeHHsA. D(pHUpHbIE Macia pacTeHuil cemeiictBa Lamiaceae
NPEJCTABISIOT 3HAYMTEIbHBIA HHTEepec Oiarojapsi JOKa3aHHON OMOJOTMYECKOW aKTHBHOCTH U
HOTEHIMAITY JUlsl pa3pabOTKH NPUPOAHBIX AHTUCENTHKOB.

Lenp ucciaenoBaHust — MPOBECTH KOMIUICKCHBIH aHAIN3 KOMIOHEHTHOTO COCTaBa M aHTH-
GakTepuanbHONW akTHBHOCTH 3(HPHBIX Macen mectn BumoB Lamiaceae (Betonica officinalis,
Clinopodium vulgare, Lamium maculatum, Salvia tesquicola, Salvia verticillata u Stachys syl-
vatica), mpouspacraronux B Pecryonuke TatapcraH.

DdupHble Macia MOMYYaId METOJOM THUAPOAUCTHULILUK C HMOCIEAYIOMIEH dKCTpaKIHei
JUCTHILIATA CMECBIO HeHTaH-):[I/I:)TPIHOBbIﬁ 3(1)l/lp. KoMmIioHeHTHBIN cocTaB AHAJIU3UPOBAJIN METO-
oM Ta30Boil xpomarorpaduu-macc-cnekrpomerpun (I'X-MC). AHTHOaKTepUAIbHYIO aKTHB-
HOCTb OLICHHBAJIN METOJOM CEPHHHBIX pa3BeacHuil B orHomeHun Staphylococcus aureus ATCC
29213 u Pseudomonas aeruginosa ATCC 27853 ¢ ompe/eneHineM MHHIMAIBHON MOTABIISIONICH
xouuentpauun (MIIK).

CorracHO HaIIMM HCCICAOBAHHAM, BBIXOH 3(upHbIX Macen Bapsupyer ot 0,13 % (S.
tesquicola) mo 0,38 % (S. verticillata). X-MC aHanu3 BBISBHJI 3HAYUTEIBHOEC MEKBHIOBOC XH-
MHYECKOe pa3Ho00pa3ue. YCTaHOBIICHO JJOMUHHUPOBAHUE CBOOOIHBIX JKHPHBIX KHUCIOT (38,57 %)
u okcrza kaprodumnena (18,27 %) B macine S. tesquicola; rekcanexanoBoit kucnots (27,90 %) u
9,12,15-okranekarpuen-1-oma (13,41 %) — B macne C. vulgare; mernncamuipiara (22,22 %) u
4-punnnrsaskona (15,03 %) — B macae L. maculatum; 4-merun-6-renren-3-oma (35,81 %) — B
macnie Stachys sylvatica. Bce macna mposiBuiin akTuBHOCTH mpotuB S. aureus (MIIK 1,25-
2,50 mr/mit). Haubonpliryro akTHBHOCTB TIPOTHB TPAMITOIIOKHUTEIIBHOTO S. AUFeUS mpoeMOHCTPH-
poBaso macio L. maculatum (MIIK 1,25 mr/mi), npoTuB rpaMmoTpuiaTensHoro P. aeruginosa —
macio C. vulgare (MIIK 1,25 mr/min), 4To KOppeaupyeT ¢ CHHEPTETHYECKUM JIEHCTBUEM MaXKop-
HBIX KOMIIOHEHTOB, HAPYLIAIOIIHX LEJTOCTHOCTh OaKTepHAIbHBIX MEMOpaH.
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ENHANCEMENT OF EX VITRO ACCLIMATIZATION OF
STRAWBERRY MICROPLANTS UNDER ENDOPHYTIC
COLONIZATION BY BEAUVERIA BASSIANA
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LCSBG SB RAS, Novosibirsk, Russian Federation
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B xauectBe 2(PeKTHBHBIX OMOCTHMYIISTOPOB, aIbTEPHATHBHBIX XUMHYECKUM YI100pEHH-
SIM, MOTYT pacCMaTpHBaThCs TPEmaparthl Ha ocHOBe Beauveria bassiana. M3yuenue B3anmozeii-
CTBUS HHAO(UTHBIX MUKPOOPraHU3MOB C PACTCHUSIMH 3eMIISTHUKHU CaJI0BOMH MPEACTABIISICT HHTE-
pec u3-3a BBICOKOI 4yBCTBUTEIBHOCTH KYJBTYPbl K a0OMOTHYECKMM M OHMOTHYECKUM CTpPECCaM.
Ilenb paboThl — M3yueHHE BIMSIHUS SHI0PUTHON KoJoHu3aluu B. bassiana na pocr, passurie n
AKKIMMATH3AIMI0 MAKPOPACTEHHN 3eMJISHUKH CAOBOW B KOHTPOJIMPYEMBIX YCIOBHUSX €X Vitro.
I/IHOKyJ'lﬂLU/I}O MPOBOAMIIA METOAOM INPEABAPUTEIIBHOIO 3aMavYvBaHUSA KOpHeI\/’I U OJHOKPATHOI'O
O0JIMBA KOHMJMAIBHOI cycrnensueii B. bassiana (tutp 1-10® konunuii/mi). Crenens kononusa-
uud B. bassiana perenepaHToB B 3aBUCHMOCTH OT €rioco6a 00paboTKH KOHUAUAIBHOM CYCIICH3H-
eit cocrasmia or 11,3 no 77,5 %. Iox meiicrBuem B. bassiana mopdomerpruuaeckue noxasarenn
yBenuuuBaiich Ha 7-51 %, npu sTom Hanbosee H3GHEeKTHBHBIM CIIOCOOOM KOJIOHU3ALNH SBIISIICS
OJTHOKPATHBIH TOJIMB. BEISBICHBI a/IaNTAIMOHHBIC H3MCHCHUSI, BKIIIOUAIOIINE YBEIHYCHHIE YUCiIa
TPUXOM, HapaMeTPoOB ycTbUuHOro anmnapata (Ha 10-24 %), nosbluieHue coaepxanus GpoTocuH-
TETHYECKUX NMUTMEHTOB (Ha 4-24 %) M aKTMBHOCTH AaHTHOKCHJAHTHBIX (epMeHTOB (10 62 %)
IIPU CHWKEHUH yPOBHS TMepokcuaa Boaopoaa (10 7 %). OTMeueHo yBelMYeHHe KOHLEHTPALN
K, Ca u Mn. [oBbiiennoe conepxanne K, BeposTHO, CBA3aHO C BIMSHUEM SHIO(PUTA U MOKET
KOCBEHHO BJIHATH Ha (JOPMHUPOBAHHE YCTHUYHOIO aIllapara 4epe3 U3MEHEHHs BOJHOTO M FOPMO-
HAJILHOTO CTaTyca pacTeHuil, Torza kak Ca m Mn y4acTBYIOT B peryJsiliud MeTabOJIMUECKUX U
AHTHOKCHJIAHTHBIX TporieccoB. OOpaboTka pacrenuii B. bassiana mosslmaer amantaioHHbINH
MOTCHIMAJ PEICHEPAHTOB B YCIOBUSX €X VitrO M MOXKET paccMaTpHBaThesi Kak MEPCICKTHBHBIH
OMOTEXHOJIOTHICCKHI MPUEM MPH TOIYUSHUH TT0CAJOYHOTO MaTepuaia 3eMIISTHUKH CaI0BOM.
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OIIEHKA COCTOSIHAA NEHOIOITY JISAIIAIA
RHODODENDRON ADAMSII B BBICOKOI'OPbSIX
BOCTOYHOTI' O CASIHA

JI. B. Apanacsena*, JO. A. Pyneimes , A. K. Cepedpioxosa 2,
H. B. IpuirnipoBa 2
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ASSESSMENT OF THE STATE OF RHODODENDRON ADAMSII
COENOPOPULATIONS IN THE EASTERN SAYAN

L. V. Afanaseva*, Yu. A. Rupyshev !, A. K. Serebryukhova % 1. V. Dylgyrova ?

LIGEB SB RAS, Ulan-Ude, Russian Federation
2INS BSU, Ulan-Ude, Russian Federation

Keywords: Rhododendron adamsii, coenopopulations, ontogenesis, vitality

Rhododendron adamsii Rehder — penxuii Beuno3enenbiii KycTapHuK cemeiictsa Ericaceae,
KOTOpBIN, HECMOTPSI HA OXPaHHBII cTaTyc Ha OOJbLIEH YacTH CBOEro apeaa, aKTHBHO 3aroTaB-
JMBaeTcs HaceneHueM. J[aHHble O CTPYKTYPHO-()yHKIIMOHAJIBHON OpraHM3aliM €ro IEHOIOIy-
sstumid (LIT) oTcyTCcTBYIOT, UTO 3aTPYyAHSET OLIEHKY MX COCTOSHHUSL M Pa3pabOTKy Mep OXPaHbI.
Llenp Hactosimiedl pabOThl — aHAIW3 OHTOIEHETHMYECKOM M BUTAmMTeTHOW cTpykTyphl LIIT Rh.
adamsii B Beicokoropbsix Bocrounoro Casina.

HatypHsie mccrieZioBaHus BBIOJHEHBI B Mepuoa MaccoBoro mserenus Rh. adamsii ma
BocsMu LIIT. O6HapyxeHo, uto Bce L1 XapakTepu3yioTcs HENOJIHOUICHHBIM LIEHTPUPOBAHHBIM
[PaBOCTOPOHHUM OHTOTCHETHYECKHM CIIEKTPOM C MpeolIalaHieM IeHepaTHBHBIX ocobeid (61—
71 %) npu HU3KOM jpone BUpruHWIbHON (pakuun (8,7-20,6 %). Haubonbinas BapruadeabHOCTh
OTMEYEHa JJIsi BUPTUHUIIBHBIX M MOCTICHEPaTUBHBIX pacTeHuil (kodduuuent Bapuaimu (CV)
34-51 %). LIl umeror BbIcOKHMH KOA(duIHEHT reHepatuBHOCTH (61-74 %), OJHAKO WHIEKCHI
B03pacTHOCTH (A) 1 3HPEKTUBHOCTH (®) OTPAXKAIOT HEOJHOPOIHOCTH X BO3PACTHON CTPYKTYpBI.
CornacHo Ki1accH(HKALUK «IeIbTa—0OMeray, BbIICIeHbI 3pelible, nepexoaHble u crapetomme LITT.

TpoBen€HHBII cTaTHCTHYECKUIT aHami3 Mopdonornyeckux mpu3Hakos Rh. adamsii BeisiBiT
nx auddepeHnnpoBaHHy 0 H3MEHUYUBOCTE B 3aBUCUMOCTH OT yCJIOBHi npouspactanus. s ync-
JIa JIUCTHEB Ha Mo0ere M UX pa3MEepHBIX XapaKTePUCTHK (JUIMHA M IIUPHHA JHUCTOBOH IIACTHHKH,
JUIMHA YepelKa) oTMedeHa Hu3kas BapradensHocts (CV = 5-14 %), uto cBumeTenbcTByeT 00 ux
IeHETHYECKOH AeTepMUHUPOBAHHOCTH. [IpoayKIHOHHBIE apaMeTphl (AIHHA T0OeroB, Macca Jiu-
CTbeB Ha molere, BBICOTA KyCTa), M3MEHUYMBOCTH KOTOpBIX npocturaer 18-51 %, BHOCAT
HauOOJIBIINI BKJIa] B MEXKIIONMYJISILHOHHYI0 auddepenunanuio. Ha ocHOBe MopdomeTpruecKix
MapaMeTpoB MPOBEJCHA OIIEHKA BUTATUTETHOU CTPYKTYpHI LII1: OOTBIIMHCTBO M3 HUX OTHOCUTCSI
K IIPOLBETAIOIEMY THILY, YTO CBHIETEILCTBYET 00 YCIELIHON ajantaliy BUAAa K HKCTpeMallb-
HBIM yCITIOBHSIM BBICOKOTOpHUit BocTounoro Castaa.

Hccnedosanue evinoaneno sa cuem epauma Poccuiickoeo nayunoco ¢onda Ne 25-24-
20129.
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NIEHTUOUKALIUA HOBOI'O BUJA PSEUDOMONAS CHEGETENSIS
SP. NOV., IEPCHHEKTUBHOTI'O /151 BUOPEMEJNALIMA
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IDENTIFICATION OF A NOVEL PSEUDOMONAS CHEGETENSIS
SP. NOV. SPECIES WITH POTENTIAL FOR BIOREMEDIATION AND
BIOFERTILIZER DEVELOPMENT

E. V. Babynin }?*, N. I. Rumyantseva 3

LIFMB, Kazan Federal University, Kazan, Russian Federation
2MGMM, FRC Kazan Scientific Center RAS, Kazan, Russian Federation
3KIBB, FRC Kazan Scientific Center RAS, Kazan, Russian Federation
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Jlnst moucKa HOBBIX HITAMMOB HETIATOTGHHBIX TTOYBEHHBIX OaKTepHil OBbUI MPOBEIEH CKPH-
HHUHI OaKTepUalIbHBIX M30JIATOB, BbIJCICHHBIX U3 MPUKOPHEBOI pu3ochepbl pacTeHUM, IPOu3-
pacraromux B Kabapauno-bankapckoit Pecry6nuke. [Tytem cenekium Ha cpesax, rie B Ka4eCcTBe
€IMHCTBEHHOT0 MCTOYHHKA YIJIepo/a UCIONIB30BAIM JAN3EIbHOE TOIUIMBO, ObLIO BBIJEICHO TpU
n3omsita bakrepuit ZM11, CH61 u R39, pasznuuaromuxcst mo mopdonaoruu komonuit. Msyuerne
BJIMSIHUSL OTUX M30JIATOB Ha POCT KIETOK pacTeHHi ObUIO IPOBEAEHO MPH COBMECTHOM KYJIBTHBH-
poBaHuH N Vitr0 KJIeTOK GakTepwii M KIETOK Kalulyca TPEYMXH TaTapcKoil. BeicTpopactymimii,
PBIXJIBII KAJUTYC PACIpeielsIi «ra30HOM» Ha PacCTOSHUU 1 CM OT JIMHUM HaHECEHUs! OakTepu-
anpHOM KynbTypel. Iloka3ano, uto mTamm R39 wepes 10 nHel MONHOCTBIO yOMBANI KIETKH Kall-
JIyca Ha PacCTOSHHU JI0 3 CM OT «0aKTepHaIbHOW IPaHUIIbI, YTO MOXKET OBITH O0YCIIOBICHO CEK-
peuueit ubdyHaupyOMEX (QUTOTOKCUHOB B cpelay KyiubruBupoBanus. Illtammbr ZMI11 u
CHO61 He oka3pIBaIM MOJABISAIONIETO ASHCTBHUS HA POCT KJIETOK KaJuTyca.

I'enomuyto JHK mraMmoB cekBeHupoBau Ha miardopme Oxford Nanopore (Benukobpu-
TaHHs1). AHaJIN3 TEHOMOB MOKa3all, YTO BBIACICHHBIC M30JISTHI OTHOCATCS K poay Pseudomonas;
OMKaNIIMMA  POJICTBEHHUKAMK Juist u3oisita ZM11 sisiercst P. paracarnis, mit R39 —
P. synxantha, a s CH61 — mrramm Pseudomonas sp. ZY71, koTopblii paHee ObLI BBIJEICH M3
pu3ochepsl KyKypy3bl, pacTyleil Ha o4YBax C BHICOKMM cojepkanneM ceneHa (L[3vin, Kurait).
C nomorsto cepepa TYGS (https://tygs.dsmz.de) ycranoBmneno, uro st uzonsita CH61, Tonpko
mramm Pseudomonas sp. ZY71 nmo reHOMHOMY CXOZACTBY COOTBETCTBOBAJ IOPOrOBOMY 3Hade-
nuto dDDH (>70 %), npuHsATOMY JUISl OTHECEHHUSI IITAMMOB K OJTHOMY BHJTy. CXO/ICTBO MOCIIE0-
BaTEJIBHOCTEH T'€HOMOB 3THX JIByX IITAMMOB I03BOJISET OOBEIMHUTH UX B OJMH BHJ, KOTOPBIN
MBI Ipejuiaraem Hazsath Pseudomonas chegetensis.

Paboma evinonnena 6 pamxax zoc. 3adanus PUL KasHL] PAH.
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MHOJIMMOP®U3M 'EHA TPAHCIIOPTEPA IIUTPATA
Y COPTOB AYMEHAA

A. B. bakyniuna*, E. A. Beccosmubina
OI'BHY ®AHIL Cesepo-Bocroka, Kupos, Poccust
*mol-biol@fanc-sv.ru
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POLYMORPHISM OF THE CITRATE TRANSPORTER GENE IN
BARLEY CULTIVARS

A. V. Bakulina*, E. A. Bessolitsyna
FARC North-East, Kirov, Russian Federation

Keywords: Hordeum vulgare L., aluminum tolerance, HYACCT1 gene, PCR-markers

OCHOBHBIM MEXaHU3MOM yCTOMYMBOCTH SUMEHS K aTIOMOKHUCIIOMY CTPECCy SIBISETCS yBe-
JIMYeHUE JKCIpeccun reHa Oenka-Tpancnoprepa uurpara HVACCT1 (HVMATE) B amekcax kop-
neit B npucyrcerBun Al. M3yuenune nomumopduzma HVACCT1 y pa3nnuuHbIX COPTOB SSUMEHS Hpe-
CTaBIISIET HHTEPEC C TOUKU 3PESHHSI BBISBICHHUS HOBBIX BAPHAIIMii 3TOTO I'eHa.

C wucnone3zoBanueM [IL{P-mapkepoB (1kb-insertion, HVMATE-21indel, Cit7) onpenensinu
mytammu HVACCTL, cBsi3aHHbBIE C aJFOMOYCTOWYMBOCTHIO. OOBEKTOM HCCIIEIOBAHHS CITYKUIN
39 renorunos Hordeum vulgare L. pa3an4HOro 3Kon0ro-reorpaguyeckoro MpOUCXOKICHHs (T10-
JIy4eHHbIX U3 Koiuiekuun BUP n maboparopuut cenexuuu v mepBUYHOTO CEMEHOBOACTBA SUMEHS
®AHI] Cesepo-Bocroka). Cpenu uccieoBaHHBIX 00pa3loB HU OJMH HE HMEJ BCTAaBKU
1kb-insertion, kotopast 00aaeT IPOMOTOPHON aKTHBHOCTBIO M BBI3bIBACT 3HAUYUTEILHOE YBEIIH-
yennu dxcnpeccnn rena HVACCTL. Copra pacnpenenninch Ha MIECThb ramioTunos. Poccuiickue
copra (buonuk, HoBudok, Poruuk Ipukames, Cysnanen), ykpannckuii copt Hyranc 80 u o6pa-
3er; Mectabiii K19907 (Mouronust) coueranu B renome jase myrtaunud HVACCTL, BbisiBisieMbie
mapkepamu HVYMATE-21indel (zeneuust 21 nx) u Cit7 (SNP-1198 (G)). YV cemu reHOTUIIOB ObUT
BoisiBiieH Tosibko SNP-1198 (G) B komupytomem ywactke rena HVACCTL. Bombmias wacth
(17 copToB) HEe UMENH HHU OIHOW M3 TPEX aHATM3HPYEMbIX MyTauid. B mcciemyemom Habope re-
HOTHUIIOB OOHAPY’>KEHO [Ba ralulOTHIA, OTIMYHBIX OT ONMMCAHHBIX paHee: 1) copra, Y KOTOPBIX B
reie HVACCT1 nnentudunmpoBana toipko nenermss HVMATE-21lindel (Keystone (Kanana),
Milton (IlIseunst), Hyranc 187 (Poccust)); 2) reHoruis, couetaronye 3ty aenenuto ¢ SNP-1198
(G/T) (obpa3us! u3 Adranucrana [xay KaOyrax K31119 u K311120). Takum obpasom, ¢ uc-
nosnb3oBanueM [11[P-mapkepos, cuemienubix ¢ myrtauusimu rena HVACCTL, BbIsSIBICHBI TEHOTH-
Il STAMEHSI, MIPECTABIISIONINE ICHHbIH MaTepual sl JajdbHEHIIero H3yYeHHs IPU3HAKa UX BO-
BIICUECHHS B CKPELMBAHHS.

Hccneoosanue evinonneno npu noodepoicke Munobpuayrku P® 6 pamkax 2ocyoapcmeenino2o
3adanuss @I'BHY @AHIL] Cesepo-Bocmoxa (mema: FNWE-2025-0001).

OcHoBHas MyO.IHKAIMS ABTOPOB 10 TeMaTHKe JOKJIaJa:

Pesynomamul eenomunuueckoil u peHomunu4eckoll Oyenku copmos suMeHs no yCHmoudugocmu K
amomunuio Il A. B. Baxynuna, E. A. becconuyvina, O. H. lynaeyosa, JI. C. Casunyesa Il Aepapnas nayxa
Espo-Cesepo-Bocmoxa. 2026. T. 27, Ne 2. C. 319-330. DOI: 10.30766/2072-9081.2026.27.2.319-330
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OVERCOMING THE MORPHOPHYSIOLOGICAL DORMANCY OF
PAEONIA LACTIFLORA SEEDS IN VITRO

M. A. Barantsova*, E. V. Ambros
CSBG SB RAS, Novosibirsk, Russian Federation

Keywords: embryo culture, paconia, in vitro, morphophysiological dormancy

Paeonia lactiflora Pall., 3anecennsiii B Kpacuyro Kuury PO, BoctpeGoBan Giaromapst ue-
KOpaTHBHBIM M JIEKAPCTBEHHBIM CBOMCTBaM. TpaauimonHbie MeTobl pasmuoxenus P. lactiflora
XapaKTepU3yIOTCsl HU3KOH 3()(HEeKTUBHOCTBIO, YTO 3aTPYAHSIET €r0 MacCOBOE BOCIIPOU3BOACTBO U
coxpaHeHue B 6aHkax in vitro. CeMeHHOe pa3MHOKEHHE YCIOKHSIETCS MOPPOPU3HOIOrHUECKUM
THIIOM IIOKOsI ceMsiH Paeonia, ay1s1 mpeoosieHus: KOTOPOro TpedyeTcs IUTeIbHAs JBOHHAS CTpa-
Tudukanust. IPPEKTUBHON aNbTEPHATHBON ABISETCS KyJIbTypa 3apojbliieii in Vitro, mo3sosisio-
masi UCKJIIOUUTH JTall CTPATU(UKALUKY U 00ECIICUUTh KOHTPOIUPYEMbIE YCIOBHUS pOCTa M PA3BH-
Tus. Vcnonb3oBaHue B Ka4eCTBE MEPBUYHBIX SKCILIAHTOB HE3PENBIX CEMSIH M 3apOJbIlieil mep-
CIICKTHUBHO 151 JOMOJHUTEIIBHOIO COKPAILIEHUA IUKJIa PA3MHOXKCHUS.

C Lenbio ONpesieNieHus ONTHMAIBHBIX YCIOBUH TOMy4SHHUs! )KU3HECTIOCOOHBIX 3apOIbIIICH
¥ TOBbILICHUS 9)(HEKTHBHOCTH UX IpopacTaHus iN Vitro Oblia MpoBeaeHa OLCHKA BIMSHHS CPO-
koB cbopa cemsH (40, 50 u 60 neHb MOCIIEe BETEHH) HA [TOKA3aTeIH SMOPHUOKYIBTYpPBI U TIPOTE-
CTUPOBAHO NPEIBAPUTENILHOE KYJIbTHBUPOBAHHUE HE3PEIbIX CEMSIH KaK dTara, Hpe/IecTBYIOIero
u3BJIcYeHHIO 3apozpiiieil. KynpTuBupoBaHue ceMsH Ha MoauduuUpoBaHHOI cpene Mypacure-
Ckyra (MMC), nononuenHoit 0,3 mr/n 6-6enzmnamunonypuna (BAIT) u 0,3 mr/n rud6epenioBoit
xuciotel (I'Ks), B TedeHuwe 45 nHel MO3BOIMIO MOTYYUTH KU3HECTIOCOOHBIC 3apOJIBIININ IS
ﬂaﬂbHeﬁme]}’l pereuepanum 1 nokasajio, 4YTO OpUCHTaAlUA IPU MHOKYJIALIUU UMECT CYLICCTBEHHOEC
3HAYCHHE: TTOrPYKEHUE MUKPOIIUIIE CEMSH B CPE/Iy OKa3bIBAIO OTPUIIATEIILHOE BIMSHHE Ha JKH3-
HECIIOCOOHOCTh 3apoJIbIIeH, TOTAa KaK Pa3MeIleHHe MUKPOIIHIIE BBEPX 00ECIeunBaIO JIydIIne
pe3yJIbTaThI.

IIpu u3BNeYeHNH 3apOABILICH M3 CEeMsSH OLIGHMBAJIACh CTaausl MX pa3BuTus. Yacrora cra-
JIMH, COPOBOXKIAIONIENCS IPOpacTaHHeM KOPEIIKa, 3aBHCelIa OT Cpoka cOopa ceMsiH U yBEeIH4HU-
Basoch ¢ 7 % (40-it nenb nocie userenus) 1o 18 % (60-i nens). [lepeHoc M3BICUEHHBIX 3apoO-
aeimeit Ha MMC ¢ 0,5 mr/n BAIT u 0,5 mr/n I'Ks ctumyinpoBan UX pa3BUTHE U IIPOpPACTaHHUE.
Ha 6e3ropmonansHoit MMC HaOIr0aCsT POCT KOPEIIKaA, TUITIOKOTHIISL M CEMSII0JIeH, OTHAKO JITH-
KOTWJIBHBIH 1OKO# He mpeooieBaics. [lepenoc Takux 3apoapimeii Ha cpexy ¢ BAIT n I'Ks oGec-
neyuBan npopacranue B 95 % ciyuaes. Pesynbrarel moAarBepikaaoT 3G QeKTHBHOCTh KOMOMHA-
win BATT u I'Ks juist npeoioieHust TIOKOsI SMUKOTHIISL M EPCIICKTHBHOCTh NPUMEHEHHUSI KYJIbTY-
PBI 3apOJIbILIEH 1711 YCKOPEHHOTO pa3MHosKeHus u coxpanenus P. lactiflora.
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THE INFLUENCE OF NUTRIENT MEDIUM COMPOSITION ON GRAPE
RHIZOGENESIS IN VITRO

A. A. Batukaev ?*, M. S. Batukaev !

! Chechen RIA, Grozny, Russian Federation
2Dagestan Experimental Station — VIR Branch, Derbent, Russian Federation

Keywords: grapes, nutrient medium, rhizogenesis, growth regulators, in vitro

B Hammx uccnefoBaHUsX AT MUKPOYEPEHKOBAHMS HCIIONB30BAIH Y3JIbI, MPEICTABIISIO-
LIME CEerMEHTHI CTeOJIs C JIaTepalbHOIl MOYKOH Pa3BUBAIOIIMXCS TTOOETOB BMHOTPA/ia, KOTOPbIE
BBICA)KMBAJIM B OMOJIOTHYecKne MpoOupKN Ha mutatenbHyo cpexy MC, comepxamntyto 1,0 mr/in
BAII + 0,1 mr/n HYK, B xoTopyio m06aBmsamu DMHCTUM B KoHTeHTpamusax 107 108 10°%
10719%. TIpoGupku 3akpbiBatu (OIBIOM U KyIbTHBUpOBAIU NpH Temnepatype 25°C, 16-tu ua-
coBoM (hororeprosie 1 nHTeHcuBHOCTH ocBemieHust 4000 Jlrokce B Teuenue 30 cyt. JlobaBneHue B
MUTATENBHYIO Cpey ISl KyNbTHBUPOBAHUA DMHUCTHMA B KoHLenTpanusax 107-107°% oxasaino
BJIMSIHUE 00pa30oBaHKe KOpHEH 1 uX JuHYy. OTMEUEHO yBeIMYCHHEe PU30TeHe3a U YUCIa KOPHEH,
B TEUEHUE BCEro MEepUOJa KyJIbTUBUPOBAHUS, OCOOEHHO B BapHaHTaX ¢ KOHLEHTpaLUel rpenapa-
ta 1071 10'°%. Ha 30-it aeHb KyJbTHBMPOBAHMs TPMPOCT YHMCJIA KOPHEH COCTAaBMJI 6,5 IIT.
(Kp=7,5) n 7,3 wr. (Kp=8,3) cooTBeTCTBEHHO (U151 CPABHEHHSI B KOHTPOJIE IIPUPOCT YUCIIA KOP-
Heit cocraBun 3,6 wir. (Kp =4,6), T. e. B 2 pa3a menbiie). Ha ¢pore DMucTHMA 3HAYMTEIFHO BO3-
pocia U JulMHa KopHei. bosiee 3HaunTeNbHOE yBEIMUYEHHE IIPOUCXOAMIIO TAKKE B BapHaHTax C
konnentpamueii 10°u  1071°% npenapara. IlpupocT iMHBI KOpHe# coctaBmi 25,6 cM
(Kp=126,6) u 25,1 cm (Kp =26,1) coorBeTcTBeHHO. B KOHTpOSIE MPUPOCT umciia KOpHEH cocra-
Bui 15,6 cm (Kp =16,6), 1. e. B 1,6 pa3 MeHblIle, 4eM B BapHAHTaX CPABHCHUSA. DMUCTUM B KOH-
uentpanmn 10”1 107'°% cnocobeTBOBaN yIyullIeHHIO pH30TEHE3a TOGEroB U 06PA30BAHUIO
OOJIBIIIErO YHCIIA JIMCTHEB Ha HUX 3a CUET aKTUBHOTO Pa3BUTHUsI KOPHEBOI cucteMbl. Takum obpa-
30M, BXOJIIIME B COCTaB Ipernaparta IMUCTHM rHOOEpeIMHOBas U LIUTOKUHUHOBAS KUCIOTHI
aKTHBHO CITOCOOCTBOBAJIM POCTY KOPHEH U M0OETOB BUHOTPAa.

OcHoBHas ny0JuKalMs ABTOPOB 110 TeMaTHKe J0KJIa/1a:
bamyxaes A. A., lanaesa /]. O., bamyxaes M. C. Onmumu3sayusi OCHOBHBIX D1eMEHMNO8 PA3MHOICE-
HUsL BUHOZPAOA OUOMEXHONIOSUUECKUM MEMOOoM . MOHozpadus. Maxaukana : U30-60 AJIED, 2021. 151 c.

ISBN 978-5-00128-805-3.
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BJIMSTHUE PA3JIMYHBIX ®OPM A30TA HA COJAEP)KAHUE
XJIOPO®UJIJIA Y OTJAJIEHHBIX TNBPUIOB I'OPOXA

K. A. Bamkuposa*, C. B. Bookos
OI'BHY ®HI] 3BK, Open, Poccust
*xenia.baschkirowa@yandex.ru

KuiroueBble ci10Ba: aMMOHUITHAs U HUTpaTHast opMa a30Ta, TOPOX, OTAAICHHBINH THOPHUI, XJI0-
podun

EFFECT OF DIFFERENT NITROGEN FORMS ON CONTENT OF
CHLOROPHYLL IN PEA DISTANT HIBRID

K. A. Bashkirova*, S. V. Bobkov
FSBSI FSC LGC, Orel, Russian Federation

Keywords: ammonium and nitrate form of nitrogen, pea, distant hybrid, chlorophyll

VYpokallHOCTh CEIbCKOXO3SHCTBEHHBIX KYJIBTYp BO MHOTOM orpenesnsercs: 3GGeKTHBHO-
cThi0 (hoTocHHTE3a. [IOBBICHTE €€ MOKHO 3a CHET YBEIMUYCHUS COJepKaHus xsiopodmuia B Goro-
CHHTE3UPYIONMX opraHax. Ha xoim4yecTBo Xi10pouiioB GoiblIoe BIMSHHE OKa3bIBAaeT COIEp-
JKaHHUe a30Ta, KOTOPBIH JUIsl PACTCHHS TOCTYIICH B ABYX (POpMax — HUTPATHON U aMMOHHITHOM.

Lenp uccneoBaHms COCTOSIA B ONPEICICHUH BIMSHNAS aMMOHUIHHON U HUTPATHOI (hopm
a30Ta Ha COJICpKaHUE XJIOPO(MIIIa Yy OTNAICHHBIX THOPHUIOB ropoXxa ¢ FeHCTHYECKIMHU BapHaH-
TaMH BBICOKOT'O COJIEpKaHHs XJIOpoduIIa.

Hcnonb3oBany aBa BUjia a30THBIX YHAOOpPEHUI — KanuiiHylo cenutpy (HuTpatHas (opma
azora — 30 kr/ra 1.8.) 1 ABODPOCKY (1o 15 kr/ra 1. B. aMMOHHUITHON ¥ HUTPATHO# hopm azora).
Copaepaxanue xJaopouiia U3yyaad B IPUINCTHUKAX HA EPBOM IIPOJYKTUBHOM y3JI€ y PaCTeHUH
cemeii otnaneHHbIx rudpunoB ropoxa H18 (F4) u HO0 (Fs), nomydeHHbIX B pe3yJIbTaTe CKpEeIH-
BaHMs ceJeKUMOHHOM ymHun JIY 153-06 ¢ HU3KMM coziepKaHHeM XJIOpO(pHILUIOB U TMKOPACTYIIe-
ro obpasma k-3370 (Pisum sativum ssp. elatius) ¢ BBICOKHM U MOCIIEAYIONIEro 0TOOpPa 110 MpPH3HA-
Ky «BBICOKOC COJEP)KaHHE CyMMBI XJI0poGHLIoB & u by, B a3y Havana HamuBa ceMsH. B kaue-
CTBE KOHTPOJSI MICIIONB30BANN CeNeKIHoHHY0 juHuio JIY 153-06. Onpenenenne KOIUYECTBA
xJsopoduiia npoBoamwu B 95 % sranone B coorBercTBuM ¢ pekomengauusivmu H. K. Lichtenthal-
er (1987) u BeIpakay B MI/T CyXOTO BEIIECTBA.

B ycnoBusix ombita pacteHust cemel otnaneHHbIX rudpunos ropoxa H18 u H90 ormua-
JIMCh 60JIee BLICOKUM YPOBHEM COJEPKaHUS XJI0pohHILIa, YeM ceaeKMOHHON muHuu JIY 153-06.
VY mpencraButeneit n3yyaeMbix ceMeil HanOOJbIINI PHPOCT KOJIMYECTBA XJIOPO(PHUILIA OTMEY A -
Csl TIPU UCIIOJIB30BAaHUHM aMMOHHUIHOM (hOPMBI a30Ta, a y KOHTPOJISI — IPH NPUMEHEHHH HUTPAT-
HOW. YBeNMYCHUE COACPKAaHUs XJIOpoduiia y pacTeHni ceMeill OTJajJeHHbIX THOPUIOB MPH 3a-
MCHE IOJIOBUHBI HUTPATHOTO a30Ta Ha aMMOHHWWHBIN M YMCHBIICHHE — Y CEICKIMOHHOW JIMHUN
MOYET OBITh CBSI3aHO C TEM, YTO JAaHHas opMa a30Ta JIydlie HOAXOAUT st opMupoBanus $ho-
TOCHHTETHYECKOIO armnapaTa y ruOpuioB ¢ BAPUAHTAMH I'€HOB, OIPEEISIOINX BLICOKOE COLEp-
KaHue xJjopoduia.

Hccneoosanue evinonneno npu gpunancogoii noodepaicke Munucmepcmsa HayKu u 8biCuie2o
obpazosanus 6 pamxax 'ocyoapcmeennozo 3adanus ®I'EHY ®HI] 35K no pasoeny FGZZ-2025-
0014 «@usuonozo-buoxumuueckoe usyuenue 2eHemuiecKux pecypcos 3epHo60008bIX U KPYNaHbIX
KyIbmyp 01 UCNONb308AHUA 6 CENeKYUOHHOM npoyecce.

180



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

ONTUMU3AINAA YCJIIOBUH KYJIbTUBUPOBAHUSA
LITHOSPERMUM OFFICINALE L. IN VITRO
KAK HEPCHEKTUBHOI'O HCTOYHUKA HA®TOXUHOHOB

A. 10. Beamuko **, E. B. Am6poc %, B. B. Beanuko 2, /1. C. Kpyr.ios 2,
0. 0. Bacuabena’

ICBC CO PAH, Hosocubupck, Poccus
2®dI'B0Y BO HI'MY Munsnapasa Poccun, Hosocubupck, Poccus

*anna.vel77@mail.ru

Kurouesbie caoBa: Lithospermum officinale, nadgroxuHoHbI, po3MapuHOBas KUCI0TA, IN Vitro

OPTIMIZATION OF IN VITRO CULTIVATION CONDITIONS FOR
LITHOSPERMUM OFFICINALE L. AS A PROMISING SOURCE OF
NAPHTHOQUINONES

A. Yu. Velichko '*, E. V. Ambros !, V. V. Velichko 2, D. S. Kruglov 2,
O. Yu. Vasilyeva !

LCSBG SB RAS, Novosibirsk, Russian Federation
2FSBEI HE NSMU MOH Russia, Novosibirsk, Russian Federation

Keywords: Lithospermum officinale, naphthoquinones, rosmarinic acid, in vitro

Bug Lithospermum officinale L. (Boraginaceae) mpencraBisieT MHTEpPeC KaK HCTOYHUK
HA(QTOXHMHOHOB, OO0JIAAIOIINX BBICOKOW OMONIOrMYECKOW AKTUBHOCTBIO. [IpOMBINUICHHOE HC-
OJIb30BaHUE BUJIA OTPAHUUMBACTCA MEUICHHBIM Pa3BUTHEM PACTEHUH U HU3KON CEMEHHOIt 1po-
JyKTHBHOCTBIO. [IepCrieKTUBHBIM siBiIsieTcst KyabruBupoBanue L. officinale in vitro, mossossio-
Iee KOHTPOJUPOBATH OMOCHHTE3 ILIEJIEBBIX META0OJIMTOB M I0JydYaTh CTAHIAPTH3UPOBAHHYIO
¢duromaccy. Llenp wcciemoBaHus — ONTHMU3AIMs yciuoBuid kymbruBupoBanus L. officinale in
VIitro s u3y4eHus HakoIIeHHs: HahTOXHHOHOB B FOBEHMIIBHBIX pacTeHusix. Cemena L. officinale
(coop 2024 r., HoBocubupckas 0011acTh) MOBEpraii MEXaHHIECKOW M XUMUYECKON cKapu(uka-
MK C MOCIEAyIoUIeil MOBEePXHOCTHON cTepuiin3aimeil. Benenne cemsiH B KyJibTypy in Vitro
oCyImIecTBIIN Ha muTatenbHeIX cpenax MC (Mypacure n Ckyra) n 2 MC npu temmepatype
22+2 °C, dporonepuoae 16/8 u u ocsemernnoctr 2000 jk. B nporecce KyJIbTHBUPOBaHMS Ha Cpe-
ne 2 MC otmeuasncst 60siee MHTEHCHUBHBINA POCT MUKPOMOOETOB 10 CPABHEHMIO CO CTAaHIApTHON
cpenoit MC. Ilpu anuTensHOM KyJIbTHBUPOBAaHUM MHUKpopacTeHuil Ha cpeze /2 MC ormevanuch
0oJiee MHTEHCUBHBIN POCT MHUKPOIIOOEroB, TEMHOE OKpALIMBAHHE KOPHEW M MOTEMHEHHE IHTa-
TEJBHOM CPE/Ibl, YTO MOXKET CBUCTEIHCTBOBATh O HAKOIUICHHH HaTOXHMHOHOB. Yepes 26 Hezenb
KyJIbTHBUPOBAHUSI KOPHU OTACISUTH B CTEPUIIBHBIX YCIOBHsIX. CIIEKTPbI CIIUPTOBBIX M3BICUCHHI
(70 %) peructpupoBanu Ha crekrpodoromerpe CP-56. CymmapHoe colepxaHue XI0popuiio-
MTOJJOOHBIX MHUTMEHTOB OBUIO CXOIHBIM y 00pasuoB u coctaBuio 0,522 u 0,538 mr/r coorser-
ctBeHHO. B nmanazone 200400 HM CrieKTpbl yKa3blBaJl Ha MpeobiaaHie THAPOKCHKOPHYHBIX
KUCJIOT, TPEUMYIIECTBEHHO PO3MAapUHOBON KHCIIOTBHI, COZep:KaHHe KoTopol cocraBuino 7,0 %
st MC u 9,4 % nas 2 MC. lna obpasua 2 MC 3adukcupoBan 6aTOXpOMHBIH CABUT MAaKCHMY-
MOB MOIJIOLICHHUS, XapaKTePHbIi Ul MIHKOHWHA U €ro MPOU3BOJHBIX, YTO CBHICTEIBCTBYET O
0oJiee BBICOKOM HAKOIICHUH HA()TOXHMHOHOB B KOPHAX MUKPOPACTEHHUH.
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KAPBOKCUXPOMAHAT-2-9TNJI-METWJI-3-THAPOKCUIINPUIVH
HNPEAYIPEXIAET PASBBUTHE OKUCJIMTEJBHOI'O CTPECCA
Y IIPOPOCTKOB I'OPOXA B YCJIOBUAX JE®UIIUTA BO/JbI

H. B. Kurauesa*, H. U. KpukyHoBa
NBX®d PAH, Mocksa, Poccus
*zhigacheva@mail.ru

Kuarouessie ciioBa: antnokcuaantsl, ADOK, 3-runpoxcunmpuannsl, [10J1, Mutoxouapun

CARBOXYCHROMANATE-2-ETHYL-6-METHYL-3-HYDROXYPYRIDINE
PREVENTS THE DEVELOPMENT OF OXIDATIVE STRESS IN PEA
SEEDLINGS IN CONDITIONS OF WATER DEFICIENCY

I. V. Zhigacheva*, N. I. Krikunova
IBCP RAS, Moscow, Russian Federation

Keywords: antioxidants, ROS, 3-hydroxypyridines, lipid peroxidation, mitochondria

B ycnoBusx crpecca B KJIETKaxX M TKAHAX PAaCTEHHH HAKAIUIMBAECTCS M30BITOYHOE KOJIMYE-
CTBO aKTHBHBIX (hopM kuciopoaa (ADK), HICTOYHHKOM KOTOPBIX, B IIEPBYIO OUYepEe/lb, SBIISIOTCS
JJIEKTPOHTPAHCIIOPTHBIC e MHUTOXOHIPUA M XJoporiacToB. M30biTounas renepanms ADK
MOXKET HapyIllaTh CTaOMIBHOCTH KJIETOYHOro Merabonm3ma. Tak, akTHBHBEIE (POPMBI KHUCIIOPOJA
BBI3BIBAIOT OKUCIMTEIBHYI0 MOTU(DHUKAIMIO OENKOB, HHUIMHPYIOT MEPEKUCHOE OKHCIICHUE JIH-
MUJIOB, NMPHUBOJAT K HAaOyXaHMIO MUTOXOHJPHH M, BEPOSTHO, aKTUBHPYIOT anonto3. MOKHO
MIPEATIOI0KUTh, YTO AaHTHOKCHIAHTHI MpeoTBpammas n3nuinHiow reaepanuo APK stumu opra-
HEJUTaMH MOTYT CIIY)KUTh a/IallTOrCHAMH.

B cBs3m ¢ 3TMM mcciieoBaHBl amaNTOTCHHBIE CBOMCTBA HOBOTO aHTHOKcuaaHTa «Kap-
Ookcuxpomanar 2-3Tmi-6-merun-3-ruapoxkcunupuaun» (X-3-I'Tl). MccnenoBanus npoBoauiuck
HA MHUTOXOHJPHUSIX STHOJUPOBAHHBIX MPOPOCTKOB rOpoXa, HAXOSIINXCS B YCIOBHSX Aeduuuta
BOJIbI, U 3€JICHBIX MPOpOCTKax mieHuIpl. Jledpuunt Boasl B 2,4 pa3a akTHBHPOBAII MEPEKUCHOE
OKHCJIEHHE JIMIHJI0B B MeMOpaHaX MHUTOXOHIPHH MPOPOCTKOB ropoxa. B 3Tom ciydae mHAEKC
nBoMHbIX cBsized CigKUpHBIX KucaoT cHmxkancs ¢ 1,33+0,01 no 1,25+0,01, a unngexc ABOMHBIX
caseit xupnbx kucnor Cao— ¢ 0,078+0,009 1o 0,043+0,005. O6paboTka cemsn ropoxa 10-°M
pacTBOpOM Ipernapara npejoTBpallaia aKTHBAIMI0 MEPEKUCHOTO OKUCICHUs JUMUAOB U U3Me-
HEHHUS B COCTABE XHUPHBIX KUCIOT MeMOpaH MuToxoHApuii. [Ipenapar npexynpexaan CHIKEHIE
TEMIIOB POCTa MIPOPOCTKOB rOPOXa B CTPECCOBBIX yCioBUsX. bonee Toro, npumenenue X-3-I'TI x
3€JICHBIM CESTHI[aM IIIICHHIBI 0KA3aJI0 POCTOCTUMYIJINPYIOIIEe JeHCTBHE: MIPUPOCT 3€IEHON Mac-
cbl yBennuuBancs Ha 11,65 u 11,96 %, a npupoct xopreit — Ha 48,9 u 56,1 %. IIpenmapat moxer
OBITH MCIIOJIB30BaH B KAYECTBE PETyJISITOpa POCTa PACTCHUM.

OcHOBHBIE lIyﬁJll/[Kalllﬂ/l ABTOPOB IO TEMATHKE IOKJIa/ia:

Carboxychromanate-2-ethyl-6-methyl-3-hydroxypyridine Maintains the functional state of pea seed-
lings mitochondria under conditions of water deficiency / I. V. Zhigacheva, I. F. Rusina, N. I. Krikunova,
Yu. V. Kuznetsov, I. P. Generozova // Russian Journal of Plant Physiology. 2026. Vol. 1. P. 73-104. DOI:
10.1134/51021443725607840
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KOMBUHHUPOBAHHOE BO3JIEVCTBUE Y®-b PAJIUAITANA

U T'MJIPOKCUBEH30MHBIX KUCJOT HA IN VITRO KYJbTYPBI
CAMELLIA SINENSIS: MOP®OJIOT s, TEPEKUCHOE OKUCJIEHUE
JIMITAIOB, HAKOILIEHUE MOJUPEHOJIOB PA3JIUNYHOM
CTENEHU NOJIMMEPU3ATINN

H. B. 3arockuna*, T. JI. HeuaeBa
N®P PAH, Mockga, Poccus
*biophenols@ifr.moscow

Kurouessle ciioBa: Camellia sinensis L., kautycHble KyJIbTypbl, HOIH(EHObL, PEryIIsuus

COMBINED EFFECTS OF UV-B RADIATION AND HYDROXYBENZOIC
ACIDS ON IN VITRO CULTURES OF CAMELLIA SINENSIS:
MORPHOLOGY, LIPID PEROXIDATION, ACCUMULATION OF
POLYPHENOLS OF VARIOUS POLYMERIZATION DEGREES

N. V. Zagoskina*, T. L. Nechaeva
IPP RAS, Moscow, Russian Federation

Keywords: Camellia sinensis L., callus, polyphenols, regulation

OJIHUM U3 aKTHBHO Pa3BMBAEMbIX HANPABJICHUH HCCIEJOBAHUMN SIBISAETCS MOUCK (haKTOPOB/
BO3/ICHCTBHIT W MX KOMOHMHAIMII HA MPOAYKIMOHHYIO CIIOCOGHOCTH IN VIVO 1 in Vitro KyasTyp
pactenuit. OCOOEHHO 1IEHEH JTOT MOJAXOA VISl OMOTEXHOJIOTUH, B TOM YHCIE AJIS MOBBILICHUS
HaKOIUICHUS (papMaKOJIOTHYECKH IEHHBIX MeTaboimToB. K MX 4mciy OTHOCATCS MONMH(EHOIBI
(I1®) — BTOpUYHBIC COCANHEHUs C aHTHOKCHIAHTHON aKTHBHOCTHIO. VX HaKOIUICHHE perynupy-
erca neiicteueM Y ®-b paananuy, a Taxxke canmmnmiosoit (CK) u n-oxcu6ensoiinoit (OK) kucio-
TaMH, CBEJCHHS O KOMOMHHMPOBAHHOM MX BJIMSIHUM OTCYTCTBYIOT. Llenbio mcciienoBanus siBiisi-
nock u3yuenue nerictBust YO-B pamuanuu cosmectHo ¢ CK mm OK Ha in Vitro xyisTypsl
Camellia sinensis L. Kamnychbl 9ast cTe6IeBOr0 MpOUCXOKACHHUS BBIPAIMBAIN HA MUTATEIbHON
cpene Xemnepa, copepxarueit 2,4-J1 (5 mr/m) u rimokosy (25 r/m). Ilpu mocTaHOBKE ONBITOB OC-
Hosryto cpeny (K) gomomusamn CK umu OK (10°M). Kanmycsl anamusupoBanu gepes 1 u 7 cyT
BbIpalllMBaHusl Ha Oenom cBery mpu 16-uacoBoM (HOTONEPHONE C €XKEIHEBHBIM OCBEIIEHUEM
YO-b nygamu (2 1). CoracHO TOTy4YeHHBIM JaHHBIM KOMIUIEKCHOE BozaeiicTBue Y D-b myueit
COBMECTHO C OKCHOCH30HHBIMM KHCIOTAMU BbI3bIBAJIO B KaJUlycax 4as H3MEHEHUS B ypOBHE
[1OJI: wepe3 1 cyT on moBsimancs otHocutenbHo K (B 6ompmieii crenenn y OK), a wepe3 7 cyT —
He usMmensuicst win Obw1 Menbiie K (Bapuantel ¢ OK wimm CK, coorBercTBeHHO). HakoruieHne
(aBanoB (MoHOMepbI [1d) Bo Bcex OIMBITHBIX BapuaHTax ObLIO MpakTHuecku paBHbiM K. AHamo-
I'MYHasi KapTHHA XapakTepHa AJIs MPOAHTOLMaHUANHOB (oiauromepsl [1d), 3a uckiroyeHuem 00-
Jiee HU3KOTO MX YPOBHsS B BapuaHTe ¢ 7-cyTouHbiM Bo3neiicTBiueM CK. ConepikaHue JUTrHHHA
(nmonumepst [1d) B kayutycax dast yepes | cyT moseimanock B Bapuanre ¢ OK orHocurensHo K,
ocraBasch HeM3MeHHbIM B ciaydae ¢ CK, Torjga kak yepe3 7 CyT MpPEBBIIIAIO €ro IMPU BCEX BO3-
neicTBusAX. Bee 3TO cBHIETENbCTBYET O TOM, UTO KOMILIEKCHOE BozaeictBue Y®-b myuweil u
nByx npeacrasureneit 'K (CK u OK) nossimano yposens [10JI B kaluryCHbIX KyJIbTypax 4as U
crenenp nonumepusauu [1D, 0cobeHHO Mpu UTUTETBHOM HX BO3/ICHCTBHM.

Hccneoosanue evinonneno ¢ pavkax I'3 UOP PAH Ne 126012615951-9.
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BJMSTHUE T'YMHAHOBBIX BEIIIECTB U BAKTEPH,
CTUMYJIAPYIOIINX POCT PACTEHUI, HA YKOPEHEHUE
YEPEHKOB TONOJISI YEPHOI'O (POPULUS NIGRA L.)

P. C. UBanos*, M. I. Tumepraius, C. Il. YerBepukos, I'. P. Kynosiposa
YUBb YOUIL PAH, Ya, Poccust
*ivanovirs@mail.ru

Kurouesble cioBa: geprsiit Tomons (Populus nigra L.), Pseudomonas protegens DA1.2, 6akre-
pun, crumynupytomue poct pacrenuit (PGPR), rymunossie Bemectsa (HSs), ren RGF

INFLUENCE OF HUMIC SUBSTANCES AND PLANT GROWTH-
PROMOTING BACTERIA ON THE ROOTING OF BLACK POPULAR
(POPULUS NIGRA L.) CUTTINGS

R. S. Ivanov*, M. D. Timergalin, S. P. Chetverikov, G. R. Kudoyarova
UIB UFRC RAS, Ufa, Russian Federation

Keywords: black poplar (Populus nigra L.), Pseudomonas protegens DA1.2, plant growth-
promoting bacteria (PGPR), humic substances (HSs), RGF gene

Pacrenus pona Populus oTHOCSATCS K YMCITy SKOHOMHYECKH Ba)KHBIX JIPEBECHBIX PACTECHMI
U SIBISIIOTCS AKCIEPUMEHTAIbHOM MOJIEIBHON CHCTEMOW ISl M3y4eHMs JPEBECHBIX BUIOB. Mbl
HCCIIeIOBAII CIIOCOOHOCTh OakTepuii, cTuMymupyrommux poct pactennit (PGPR), n rymMuHOBBIX
BewecTs (HS) BimATh HAa yKOpEHEHHE UX YEPEHKOB, MPOLIECC, UIPAIOIINH BaXKHYIO POJIb B Bere-
TAQTUBHOM Pa3MHOXEHHHU. MBI HCIOJIB30BAJIN ITAMMBI OaKTEpHH U3 KOJUICKIIMH MHKPOOPTaHU3-
MoB Ydumckoro Mucruryra duonoruu: Pseudomonas protegens DA1.2 u Enterobacter ludwigii
BLK. s sKcriepuMeHTa HCIOJb30Ballk YepeHkr yeprnoro tomous (Populus nigra L.). Ux mo-
Mellaly B BOAHBIA pacTBOp ¢ 00aBlIeHUEeM OAaKTepHii, TyMHUHOBBIX BEIECTB U UX KOMOMHALIUH.
UYepes 15 nueit n3amepsuiu KOIMYECTBO U JUTMHY IPUAATOYHBIX KOPHE, a Takxke 0TOMpanu oopas-
bl JUIsL OIPEJIeTICHHs] COJCPHKAHUSI TOPMOHOB M IKCIPECCHU I'eHOB. BbUIM M3MepeHbl ypOBHU
aykcuHa, nHIoI-3-ykcycHoit kucnotsl (MYK) m abcuusoBoit kucinotsl (ABK), mockonbky 06a
BEIIECTBA OKA3bIBAIOT AHTATOHUCTHYECKOE BO3ZAEHCTBHE HAa yKOpeHeHue. Bbuio mokasaHo, uTo
aKTUBaLKs 00pa3oBaHKs KOPHEH 00yCIIOBICHA, C OHOW CTOPOHBI, MOBBIIICHHEM YPOBHS ayKCH-
Ha noj BimsiHneM UYK-mpopyumpyrommx 0akTepuii, 4TO NPUBOAUT K YCHJICHUIO IKCIPECCHU
rena PNRGF9, xoqupyromiero axrop pocra KOpHeBoi MeprcTeMsl. C Ipyroif CTOPOHEL, aKTUBA-
sl yKOpPEHEeHHUsI 00ycloBlieHa CHIbKeHHneM copaepxkanust ABK B pesynbrare ee pacuieruieHus
Oakrepusimu mramMma DA1.2, koTopble kKaTabONU3UPYIOT 3TOT TOPMOH. CBOIO POJIb TAKMKE ChII-
pamu rymuHoBele BemiectBa (I'B), crmocobubie unrubuposatrs cunte3 ABK. B pesymbrate
Hanbosbast 3PHEKTUBHOCTD MPENAPATOB NPH YKOPEHEHHN YEPEHKOB YEPHOTO TOIOJS HAOIIIO-
Jlanach MpH KOMOMHUPOBAHHOM npuMeHeHnn Oaktepuit DA1.2 u I'B.

Hccenedosanue svinonneno npu noddepaicke PH® (epanm Ne 25-26-00171).

OcHoBHast Ny0.IMKalUs ABTOPOB 110 TeMaTHKe JOKJIA/1a:

The influence of plant growth-promoting bacteria and humic substances on the rooting of black
Poplar (Populus nigra L.) cuttings / R. Ivanov, M. Timergalin, G. Zaitsev, T. Nuzhnaya, S. Chetverikov,
A. Feoktistova, S. Starikov, R. Urazgildin, A. Nazarov, G. Kudoyarova // Plants. 2026. Vol. 15, N 5.
Art. 680. DOI: 10.3390/plants15050680
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KOMITO3UTHBIN MATEPHAJI JIUISI MOBBIIIEHUS YCTOMYABOCTH
TOMATA K 3ACYXE

C. A. Konnosna*, . P. Mmmyxameros, C. H. Baramesa
DI'AOY BO «Kazanckwuii (ITpuBomxckuit) Gpenepanbublii ynusepenter», Kazans, Pocens
*svetakald@gmail.com

KuroueBsble ciioBa: 1oHOp okcuaa asota (1), HaHOKOHTe#HepBl, HAHOTPYOKH rajuTya3ura, 00es-
BOXXMBaHHE

COMPOSITE MATERIAL TO IMPROVE TOMATO DROUGHT
RESISTANCE

S. A. Konnova¥*, I. R. Ishmukhametov, S. N. Batasheva

Kazan (Volga Region) Federal University, Kazan, Russian Federation

Keywords: nitric oxide (II) donor, nanocontainers, halloysite nanotubes, dehydration

Xo3siCTBeHHAsT ESTEIbHOCTh YEJIOBEKa OKa3bIBAeT HEraTHMBHOE JCHCTBHE HA OKpYXKaro-
LIyI0 Cpelly M NPHBOJMT K U3MEHEHHMIO KiMMara. B Hacrosiiee BpeMsi 0oJblias IUIONIAMb HC-
MOJIb3YEMBIX 3€MeJIb CEIbCKOXO035HCTBEHHOr0 Ha3HaueHus: Poccun HaXoAMTCs B 30HE PUCKOBAH-
Horo 3emutenieriusi. CenbCKOX035CTBEHHBIC KYJIBTYPbI, BBIPAIIMBACMbIC B JAHHOI 30HE, HOIBEP-
rarTCsl JSWCTBUIO PA3IMYHBIX CTPECCOBBIX (PAKTOPOB, TAKMX KaK BBHICOKHE TEMIIEpAaTyphl U Jie-
¢unuT Boapl. IToaToMy HEOOXOMMBI HOBBIE O€30IacHBIC U BEICOKO3(D(hEKTHBHBIC METO/IBI, 1103~
BOJISIFOIIME CHU3UTH BIIMSIHUE CTPECCOBBIX (DAKTOPOB M MOBBICUTH MPOIYKTHBHOCTH PACTCHHI.
OnHUM U3 TaKUX CHOCOOOB sIBIIsieTCS 00padoTKa pacTeHHi (QYHKIHOHAILHBIMH KOMITO3UTHBIMU
HEOPraHUYECKUMH HAaHOMAaTEPUAIAMH.

PactBops! oHOpa okcuaa asora (II), HUTponpyccuaa HaTpHs, XapaKTEPU3YIOTCsI BBICOKOM
HecTaOMITbHOCTEIO. OIMICAHHBIN B JINTEPATyPe BapHaHT 00pabOTKH CEMSIH PACTEHHIA JTaHHBIM CO-
€JIMHEHUEM MMeeT orpaHndeHue. Hurponpyccu HaTpysi IMeeT BBICOKYIO PaCTBOPUMOCTB B BOJIE
U OYeHBb OBICTPYIO KWHETHKY BbIZeIeHus okcuaa azota ([[). B To »xe BpeMst BBICOKasi KOHIIEHTpa-
st NO MOXeT OKa3bIBaTh TOKCHYECKOE JICHCTBIE HAa PACTUTEIbHBIC OpraHU3MbL. MHKaTCy s
¥ UMMOOHITH3AINS B/HA HAHOMATEPHAJIbl 00ECIEYUT CTAOMIBHOCTD JIOHOPA OKCH/IA a30Ta U I103-
BOJIUT KOHTPOJIUPOBATh €ro BBICBOOOKAAEMOE KOJIMYECTBO.

B nanHoil paboTe MOJydYeHBI KepaMHYeCKHe HAaHOYACTHIbI, (DYHKIMOHAIU3HMPOBAHHBIC
HHUTPONPYCCUJIOM HATPUs M OMOJOTHYECKMMH MOJIMMEpPaMH, KpaxMalloM M memmono3oi. [pu
MOJyYeHHH JaHHOTO MaTepuaia 0TpaboTaHa METOAMKA 3arpy3Kd B HAHOTPYOKH rajulyasuTa He-
OpPraHUYecKOro COeAMHEHUsI HUTponpyccuaa Hatpus. C MOMOLIBI0 CIEKTPO(YOTOMETPUIECKOTO
MeTofla, MeToja JAMHAMU4Yeckoro cperopacceuBanus (DLS), mHppakpacHON CIEKTPOCKOIHN
MpOBE/JICHA KAa4eCTBEHHAs M KOJIMYECTBEHHAs! OLCHKA S(P(PEKTHBHOCTH 3arpy3Kd HaHOTPYOOK
rajuryasuta. C moMOIIbIO THIIepCIIeKTpalibHON cucteMbl CytoViva npoBezieHa THIepCreKTpalib-
Hasl XapaKTepUCTHKA (YHKIIMOHAIBHBIX HAHOMATEPHAJIOB, PE3yJIbTaTOM KOTOPOH CTa0 CO3/IaHKe
CIEKTPaJbHOM 0a3bl JAHHBIX (CIEKTpaibHas OMOIMOTEKA).

B nanbHeiiiem OyeT OIEHEHO BIMSHHE TaKUX MaTePHANOB Ha (DHU3HOIOTHYECKHE U OHO-
XUMHYECKHE apaMeTphbl KyJIbTypbl pacTeHust Tomara Solanum lycopersicum.

Hccneoosanue svinonneno sa cuem epamma Poccuiickozco nayunoeo ¢gonoa Ne 25-26-
00759, https://rscf.ru/project/25-26-00759/.
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BJIMSTHUE HU3KUX TEMIIEPATYP HA COJIEPKAHUE
JETUAPUHOB B KAJIJIYCHBIX KJIETKAX COCHbBI
OBBIKHOBEHHOM

H. E. Koporaesa '*, B. H. IlImaxos %, B. U. Beankos *2, JI. B. IIntpuxac %,
H. B. 'op6enko 2

1CU®UBP CO PAH, Upkytck, Poccust
2dI'BOY BO «MI'Y», UpkyTck, Poccus

*knev73@yandex.ru

Kurouesbie caoBa: Pinus sylvestris L., kajurycHast KyJbTypa, X0JIO0, JETHAPUHbBI

THE INFLUENCE OF LOW TEMPERATURES ON THE CONTENT OF
THE DEHYDRINS IN CALLUS CELLS OF SCOTS PINE

N. E. Korotaeva *, V. N. Shmakov %, V. L. Bel’kov 12, D. V. Pyatrikas !,
I. V. Gorbenko '?

LSIPPB SB RAS, Irkutsk, Russian Federation
21SU, Irkutsk, Russian Federation

Keywords: Pinus sylvestris L., callus culture, cold, dehydrines

Jerunpunst (J{[') — Oenky, HAKOIUICHHE KOTOPBIX MOBBIINIAET YCTOWYMBOCTH PACTEHHN K
xosony U BogHoMy aeduumty. I’ ronoceMeHHbIX pacTeHMil n3ydeHsl HeocratouHo. CocHa
obbikHOBeHHas (Pinus sylvestris L.) nprcnoco6iieHa K X004y ¥ HEJOCTATKY BJIATH, YTO MPEJIIO-
naraet BaxkHocTh JII' juist ycroHuMBOCTH pacteHuid sToro Buaa. UtoOsl onpenenuts, kakue I
COCHBI OOBIKHOBEHHOH PETYJIMPYIOTCS XOJOZOBBIM CTPECCOM, Ha IKCIUIAHTAX M3 BET€TaTUBHBIX
BETBEH M IOYEK IISTH JIEPEBLEB COCHbI OOBIKHOBEHHOW OBUIM IOJIYY€Hbl KaJUIyCHBIC JIMHUM, KO-
TOpBIC 3aTEM IIOJBEPTaIH BO3JCHCTBUIO HU3KHX IMOJOXKHUTEIBHBIX Temmeparyp (+4 mwmm +1 °C).
Bo3znaelictBue X010/10M HE ObLIO JIETATbHBIM, TOCKOJIBKY JKH3HECIIOCOOHOCTD KAJUTyCHBIX KJIETOK
IIpU JICHCTBHHM XOJIOA OCTAaBANACh Ha IIPEKHEM ypoBHE. B oTBeT Ha 00paboTKy X0J10/10M HAOIIO-
JIaJIICh HAKOIUICHUE CYNEPOKCUAHOTO aHHOHA B KAJUTyCHBIX KJIETKAaX M CHIDKEHHUE MPUpPOCTa Kajl-
JIyCOB, 4TO yKa3bIBacT Ha IPOM30IIeANINe (U3HOJIOrNYEcKHe n3MeHeHHs. [1oBbIeHne YpOBHS
MEPEKUCHOTO0 OKMCIICHUs JHIKAOB U aKTUBHOCTU (EPMEHTOB NMEPOKCHAA3BI U CYNEPOKCHUIINC-
MyTa3bl CBUJICTEIBCTBOBAJIO O MOBPEXKICHUH KIETOK M aKTUBALUK 3aIUTHBIX MEXaHH3MOB. [lo-
CJIe XOJIOZI0BOTO BO3ACHCTBHUS TOBBIIIANACH IKCIIPECCHS y MIECTH U3ydeHHbIX TeHoB JII', koTopas
rMesia WHIUBHyaJIbHbIe 0COOCHHOCTH JJIsl KaXJI0ro reHoTuna (nepesa). B kammycax nByx Jm-
HHH, MOJTyYSHHBIX Ha SKCIUIAHTaxX MOYEK, B OTBET Ha BO3/CHCTBHE XOJIOJOM ObLI OOHAPYIKEH pa-
Hee He WACHTU(HUIUPOBAHHBIN M HE MOSBIISBIINICS B OTBET Ha BOAHBIN edunut " ¢ Mo, mac-
coit 24 x/1. IIpu neficTBun xonoaa yBenuamioch copepkanue /" 70 kI, KOTOpEIi HakarIMBaeT-
Csl TAK)KE B OTBET Ha BOJIHBIN Je(UINT, KaK 1MoKa3aHO paHee. VccieqoBaHue ykasbIBaeT Ha Cy-
mectoBanue y P. sylvestris I, casanubIx ¢ aeifictBueM xonoza, U I, HAKOMJIEHHE KOTOPBIX
MOYKET OBITh BBI3BAHO KaK XOJIOJIOM, TaK U BOJHBIM Ae(DUIIUTOM.

Hccneoosanue evinonneno 3a cuem epanma Poccutickoeo nayunoeo ¢gonoa Ne 23-24-
10035, https://rscf.ru/project/23-24-10035.
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3AIUTHBINA IPPEKT TEBYKOHA30JIA HA KJIETOYHBIE
MEMBPAHBI O3UMOU MINEHUIBI TPU JEMUCTBUU T’EPBUITUIA
OJIYPUIOHA

A. B. Kopeykosa !, U. B. JIiooymkuna %, K. A. Kupuuenko 1,
H. C. 3a6anosa *? E. B. Bepe:xnas %, T. I1. ITo6esxumona 1, JI. B. Jlynapesa %,
H. B. lopodees *, O. U. I'pabeabubix 12*

1CUDUBP CO PAH, Upkytck, Poccust
2®r'BOY BO «UT'Y», UpkyTck, Poccust

*grolga@sifibr.irk.ru

KuroueBble ciioBa: )KPIpHOKPICIIOTHLIFI CoCTaB, O3UMas NIICHUIIA, Te6yKOHaBOJ’I, (l)J'IypI/I,HOH, XO0-
JIOIOBOC 3aKaJIMBAHUC

PROTECTIVE EFFECT OF TEBUCONAZOLE ON WINTER WHEAT
CELL MEMBRANES UNDER THE ACTION OF THE HERBICIDE
FLURIDONE

A. V. Korsukova !, I. V. Lyubushkina , K. A. Kirichenko , N. S. Zabanova *?,
E. V. Berezhnaya %, T. P. Pobezhimova !, L. V. Dudareva %, N. V. Dorofeev *,
0. I. Grabelnych 12*

LSIPPB SB RAS, Irkutsk, Russian Federation
21SU, Irkutsk, Russian Federation

Keywords: fatty acid composition, winter wheat, tebuconazole, fluridone, cold hardening

HM3y4eH >KMPHOKHUCIOTHBIN COCTaB MOOETrOB THOIMPOBAHHBIX IIPOPOCTKOB O3UMOM MIIEHH-
LBl U3 CeMsH, HeoOpabOTaHHBIX (KOHTPOJBHBIC MPOPOCTKH) M 0OpabOTaHHBIX TEOYKOHA30JI0M
(Te6) (30 MKI/T cemsiH), BbIpalLllEHHBIX HA Boje Wi pactBope (urypunona (PJIJI) (5 mr/i) B koH-
TPOJIBHBIX TEMIIEpaTypHbIX ycHoBUsX (24 °C) m mocie HU3KOTEMIIEpaTypHOTO 3aKajlMBaHHS
(+2°C, 7 cyT).

Amnanm3 copepxaHust Kto4eBbIX kupHbIX kucioT (XKK) npu nevicteun repounmna GJI u
GyHrumMaa TPUA30IbHON NpUpoabl Ted M HU3KOTEeMIIepaTypHOM BO3JEHCTBUHU BBISBUII, YTO HU3-
KOTEMIIepaTypHOE 3aKaJMBaHKE IPUBOAUT K MOBBIIICHHUIO COJepKaHus ManbMUTHHOBOH (C16:0),
onenHoBoit (C18:109), nmunonepoii (C18:2w6) n a-muHoneHoBo# (C18:303) KuCIOT. AHamOrny-
HbIE M3MEHEHHs HAOJII0NAIMCh U IpU 00paboTKe KOHTPONIBHBIX 1popocTkoB Tebd. Ipennonoxu-
TenbHO Teld, Kak M HHU3Kas MOJOXKHUTEIbHAs TeMIlepaTypa, cocoOCTBOBAJ aKTHBALMKM CHHTE3a,
anonrauuu u pecarypauun JKK. Iepounun @JIJ] B KOHTPOIBHBIX YCIOBUSX B OOJIBIIMHCTBE CITy-
yaeB He Bhusi1 Ha copepxkanue KK, a B ciyuae creapunoBoii kucnotsl (C18:0) — mpuBogimn
CHIKeHUIO coneprkanus. [Ipu HuskoremneparypHom 3akanuBanuun DJIJ] cHmkan colepikaHue
xmodeBbiX KK, B To Bpems kak Te6 wactuano kommeHcuposan neiicrsue ®JIJ], m cHmxenune co-
nepxanus KK npu coBmectHoi o6padotke Te6 n DJI/] Obuto MeHee cyliecTBeHHBIM. MOXKHO
MIPEATON0XKuTh, uTo jeiictue PJIJ] kak MpooOKCHAaHTa SBISUIOCH OJHOM M3 MPHYMH CHIDKCHUS
coznepxkanust HeHacblmeHHbIX JKK, a ¢pyHrunmas! tpuaszonsHoi npupoasl (Teb) BbicTynanu mnpo-
TEKTOPaMH, CHIKAIOIMMHU HEraTHBHBIN 3G (eKT repOuuIoB Ha MEMOPaHbl B YCIOBUSIX aKTHB-
HOI'0 POCTa U JISHCTBUS CTPECCOBBIX (PAKTOPOB (HU3KAsk TEMIIepaTypa).

Paboma 6vira evinonnena 6 pamkax eocyoapcmeennozo sadanus 0277-2025-0006, pee.
Ne HUOKTP — 125021902487-9.
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CPABHEHUE BUOJIOTTYECKON YOPEKTUBHOCTH
KYJbTYPAJBHOMN KUJKOCTHU BACILLUS SUBTILLIS 3H
N EE METABOJIUTOB 11O OTHOWEHHWIO ®UTOIMATOI'EHAM

M. M. B. Ky3nenosa 2, P. P. Axynosa 2, T. H. Ky3nenosa 2,
A. C. Tpuropuanu !, M. U. F'apunora %, A. A. SImaseena ',
P.T. ®apxyraunos *

LOrBOY BO «Y humckuil yHuBEpCHTET HAYKHM U TeXHOJOTHI», V]a, Poccus
2000 «HBII «bamkukom», ¥Yda, Poccus

*frg2@mail.ru

Kurouessie cioBa: Bacillus subtilis 3H, duronarorenst, 6ronornueckas 3pHeKTHBHOCTD, KyJIb-
TypaiabHas )KUKOCTh, METAOOIHTHI

COMPARISON OF THE BIOLOGICAL EFFICIENCY OF BACILLUS
SUBTILLIS 3H CULTURE LIQUID AND ITS METABOLITES AGAINST
PHYTOPATHOGENS

N. V. Kuznetsova 12, R. R. Akhunova 2, T. N. Kuznetsova %, A. S. Grigoriadi *,
M. L. Garipova !, A. A. Yamaleeva %, R. G. Farkhutdinov *

1 Ufa University of Science and Technology, Ufa, Russian Federation
2 BashInkom Research and Development Enterprise, Ufa, Russian Federation

Keywords: Bacillus subtilis 3H, phytopathogens, biological efficiency, culture fluid, metabolites

Llenbto naHHOI pabOTHI SIBISUICS CPABHUTEIBHBIN aHATN3 OHOIOTHYECKOI 3 ()EKTHBHOCTH
LEJBbHOM KyJIbTypaibHOM xuakoctu Oaxrepuii Bacillus subtilis 3H u nosny4eHHBIX Ha X OCHOBE
MeTabOJIUTHBIX CYHEPHATAHTOB. BBIIO YCTAHOBIICHO, YTO OECKIICTOYHBIE CyHEPHATAHTHI KYJIBTY-
pasnbHO#t xuakoctu B. subtilis 3H coxpaHsioT 3HAYMTENBHYIO AHTATOHUCTHYECKYIO aKTHBHOCTD
npotus ¢uronaroreHos (Fusarium culmorum, Helminthosporium sativum). B nabopatopHsix
BEreTalMOHHBIX ONbITaX Ha 3apakeHHOM (one Merabomutsl B. subtilis 3H npoxemoHcTprpoBamu
BBICOKYIO aKTMBHOCTb HPOTHB JIMCTOCTEOENbHBIX HHpekuuit (60 % npoTtus cenropuosa, 49,2 %
MIPOTUB MUPUKYISIPHO3a).

TTosieBble ONBITH HA O3MMOI IMIICHUIE MOATBEPANIN JaHHBIC Ja0OPaTOPHBIX HCCIEHOBA-
HUH — TpenapaTuBHas GopMa Ha OCHOBE OYHMIIEHHBIX MeTabouToB B. subtilis 3H Obuta adpex-
THBHA 10 OTHOLICHHUIO K BO30YIUTEIISIM CelTopro3a u Oypoit pxxaBunHsl. Bronornueckas addek-
THBHOCTh TIpuMeHeHust Metabomuro B. subtilis 3H mpoTue cenropmosa cocraBmia Ha ¢iar-
nmcte — 63 %, 4TO TOCTOBEPHO IPEBBICWIO PE3yJIbTAaT HPUMEHCHHS KYJIbTYPaabHOW JKHIKOCTH
(57,2 %).

PesynbTaThl 000CHOBBIBAIOT MEPCIIEKTHBHOCTD Pa3pabOTKH OMO(YHTHIMIHOTO Mperapara
Ha OCHOBE KOHIICHTPHPOBAHHBIX METa0OJUTOB, a HE CYCIICH3MH XUBBIX KICTOK. Pa3paboTka Ta-
KOro OHorpernapara Mo3BOJHT yIYYIIUTh HOTPEOUTEILCKIE CBOWCTBA: MOBBIIMICHHAS! CTAOMIBHO-
CTBIO TIPU XPAHCHUHU, HE3aBIHCHMOCTD TPUMEHEHHS OT MOTOIHBIX YCIOBHUMA, BIUAIONINX HA JKH3-
HEACSITETPHOCTh MHKPOOHOIOTHYECKUX KJICTOK, COOTBETCTBHE TPEOOBAHMSAM HMITOPTO3aMeIIle-
HHSL, OPTaHIMYIECKOT0 3eMJICICIIHS U CHIDKEHUE IECTUIUIHOI HarPy3KH B arpOLCHO3aX.
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BJMSTHUE IOYBEHHOM 3ACYXHW HA KOMIIOHEHTHBINA ITPO®UITH
®PAKIIUN CTEPUHOB U UX 3®UPHBIX ITPOU3BOTHBIX
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EFFECT OF SOIL DROUGHT ON THE COMPONENT PROFILE OF
STEROL FRACTIONS AND THEIR ESTHER DERIVATIVES IN SOFT
WHEAT LEAVES (TRITICUM AESTIVUM L.)

T. V. Lypchanskaya, V. V. Gurina, 1. S. Kapustina, E. V. Spiridonova,
N. V. Ozolina

SIPPB SB RAS, Irkutsk, Russian Federation
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I'mobanbHOE M3MEHEHHEe KiMMara MPUBOJUT K POCTY YMCIIA 3aCyLUIMBBIX MEPUOIOB, CHU-
JKasl ypOrKalHOCTh OHOM M3 BaYKHEHUIIHNX CETbCKOXO03SIHCTBEHHON KyIbTYphI — MIICHUIBI. 3HAUN-
TEJIbHBIC IUIOLIAN TTI0CEBOB MIIEHULBI B POCCHM HAXOMATCSI B PErHOHAX YKCTPEMAIILHOTO 3eMIle-
Jienust, BKJtovast 3anaaHyio U Boctounyro CuOHUpb, T1e OHUM M3 OTPULATENIBHBIX (JaKTOPOB SIB-
JISIeTCs JUINTEIbHBIH 3aCyITUBBII TIEPUOI.

CTepuHBI SIBISIIOTCS BAKHBIMH KOMIIOHEHTAMH JIUITUTHOTO OMCIIOS U YYacTBYIOT BO MHOI'HX
npoueccax, MpOUCXoAdAlIuX B PACTCHUAX OT PErysiluu pocTa M PasBUTUA A0 HU3MCHEHMUS
CBOIICTB U CTPYKTYpBI KJIETOYHBIX MEMOpaH, YTO MPEAINONIOKUTEIBHO JeTaeT UX OJHHUM U3 OC-
HOBHBIX KOMIIOHEHTOB aJalTallMOHHBIX MEXaHU3MOB PACTHUTEJIBHBIX KJICTOK K PAa3JIM4YHBIM YCJI0-
BUSIM CPEJIbI.

Lenbto paboTsl OBUIO OLEHHUTH BIMSHUE Je(ULUTA BIArH, COOTBETCTBYIONIErO KIMMaTHYe-
CKHUM ycloBHsM 3anannoil 1 Boctounoit CHOMpH B BECEHHUIT MEPHUOJ HA M3MEHEHHS KaueCTBEH-
HOT'O U KOJMYECTBEHHOIO COCTaBa KOMIIOHEHTHOrO Npoduiist Ppakuuii CTEPUHOB U UX dPUPHBIX
MPOU3BOJHBIX B JIMCThSIX COPTOB MSATKOM sipoBoii mimenunsl (Triticum aestivum L.), otianyaro-
IMXCA 110 3aCyXOyCTOI\/’ILlI/IBOCTI/I.

Ipu ananuse creprHOBBIX (hpakiuii ObUTH HACHTHOUIUPOBAHBI COSTUHEHUS, OTHOCSIIIUECS
K M30IIPEHOM/IaM KaK ¢ HAJIMYMEM, TaK U OTCYTCTBHUEM JIBOMHBIX CBs3eil. Pe3ynbTaThl mokasain,
YTO 3acyXa BBI3bIBAJTA pa3jIMuHblC U3MEHEHUS Npodmis (Ppakiuii CTepHHOB U UX NPOU3BOIHBIX.
3acyxoycToitumBblii copT BypsiTckas ocThcTasi XapakTepH30Balicst 6oyiee CTaOMIBHBIM COCTaBOM
U30IPEHOUIOB (0COOEHHO BO (hpakuuH 3(UPOB) U OBICTPHIM BO3BPAILEHHEM K MCXOIZHOMY CO-
CTOSIHMIO TOCJIe MHKa CTpecca, TOrAa Kak y 4yBCTBUTENLHOrO copta Jlnamant 2 Habmroaanuch
pa3HOHANPABIICHHBIC M3MCHEHHS C HAKOIUICHHEM AS5-CTEpPHHOB Ha IO3JHUX 3Talax, 4TO MOXKET
CBH/IETEJILCTBOBAThH O HAPYLIEHUH FOMEOocTa3a MeMOpaH.

TaxuM 00pa3oM, U3MEHEHHUS] B COCTAaBE CTEPHHOBBIX (DPAKIMI MPH CTPEcce OT 3aCyXH Io-
BOPST O BOJKHOU POJIM ATHX COSTMHEHHH B aalTAllHOHHBIX MEXaHU3MaX.
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WHayumpoBaHHbIH aHAPOTreHEe3 — OJMH M3 CaMbIX OBICTPBIX METOJOB IIOJTYyUYECHHs HOBBIX
COPTOB KyJIbTYPHBIX PACTEHHII C MOBBIICHHOH YCTOWYMBOCTBIO K OMOTHYECKUM M a0HOTHYECKHM
cTpeccaM M yJIy4IIeHHOHW XO03HCTBEHHON LEeHHOCTbI0. OIHAKO, HECMOTPS Ha NEPCIEKTUBHOCTD
JIAHHOTO METO/1a, €T0 MIPUMEHEHHNE Ha CETOMHAIIHUN JICHb U1 MHOTHX BHJIOB, B TOM YHCIE JUIA
MSTKOH MIIEHULBI, OTPAaHUYEHO N3-32 HU3KOW 4acTOThl 00pa30BaHUsl PacTeHUH-pereHepaHToB. Y
IIICHUIBl HA JAQHHOM 3Talle BBICOKA BEPOSTHOCTH PAa3BUTHS HEXHU3HECIIOCOOHBIX PACTCHUI-
aIbOMHOCOB, JIMIICHHBIX XJIOpoGHIIa. bbUl0 NMpOaHAIM3UPOBAHO BIMSHHUE COCTaBa Cpel JUls
MHUIUAIUY PETCHEPAluy PACTEHUI U3 aHJIPOKIMHHBIX CTPYKTYp, MOIYYEHHBIX B KYJIBTYpe H30-
JIMPOBAHHBIX MBLUIBHUKOB sipoBoil (HoBocubupckas 29) n o3umoit muenuns! (Mpkyrckas), Ha da-
CTOTY 00pa30BaHMs pacTeHUI-pereHepanToB. J{iist pereHepauu pacTeHHid UCIIOIB30BAINCH Cpe-
161 Mypacure-Ckyra (MS), I'am6opra (Bs), MoxuduuupoBantas MUKPOCOJISIME cpelibl biaiinec
(Blades), u 190-2Cu. Cpeapl NpUMEHSUTHCh B JBYX BapHaHTax — C J00ABICHHEM TOPMOHOB-
peryssitopos pocta (HYK, 0,5 mr/n u kunerus, 0,5 mr/i) u 6e3 Hux. M3 Bcex M3ydeHHBIX cpen
MaKCHMallbHasl 4acToTa 00pa30BaHMsI PACTEHHH-PEreHEPAHTOB y M3yYEHHBIX COPTOB SPOBOW U
03MMOH mIiIeHuIBl Habmroaanack Ha cpeae 190-2Cu, npu 3TOM y SpOBOI MIIEHHUIIBI 4acTOTa pe-
TeHepalny OblIa CYIIECTBEHHO BBIMIE M0 CPAaBHEHHIO ¢ O3MMOH MIIeHUIel. ['eMmorenes ¢ 00ib-
1Iell 4YacTOTOH MPOMCXOMI Ha OE3rOpPMOHANIBHOW Cpejie, a Pa3BUTHE U POCT KOPHEBOH CHCTEMbI
Y pacTeHHii-pereHepaHToB yCIELHEe OCYILECTBISINCE Ha cpele, coneprkameil HYK u kunetun.
Bb110 ycTaHoBIIEHO, YTO 00pabOTKa aHIPOKINHHBIX CTPYKTYpP HU3KOH MOJIOKHUTEIBHOH Temrepa-
Typoii cpa3y nocie nepecaaku Ha cpeny 190-2Cu nosbllana 4acToOTy pereHepalnuH pacTeHuil u
crocoOcTBOBaIa (HOPMHUPOBAHUIO 3EJICHBIX PACTEHUIT-PEreHEPAHTOB KAK Y O3UMOM, TaK U Yy Spo-
BOH MUICHUIIBL.

Hcceneoosanue evinonneno 6 pamkax 2ocyoapcmeenno2o 3adanus Munobpnayku Poccuu
ons Pedepanvro2o 2ocyoapcmeenno2o 0100dcemno2o yupesicoenus nayku Cubupcko2o uncmu-
myma pusuonrocuu u duoxumuu pacmenuii Cubupckozo omoenenus Poccuiickoll akademuu Hayk
(Pee. Ne HHOKTP — 125021902487-9).
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CRISPR/CAS-BASED BIOSENSOR SYSTEMS FOR RAPID DETECTION
OF FUSARIUM INFECTION IN CEREAL CROPS UNDER FIELD
CONDITIONS

E. 1. Mikheeva
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dy3apro3 3epHOBBIX KyJIbTYp, BbI3blBacMblil rpubamu poma Fusarium (F. graminearum,
F. verticillioides, F. proliferatum u np.), siBisieTcs: cepbe3Hoii yrpo30ii 1yisi IPOIOBOILCTBEHHOM
6e3omacHocTH. [ToMHMO TIPSIMBIX HOTEPh YporxkKasi, KOTopble MOryT fnocturatb 30 % u OoJee, ma-
TOTEHBI TAKKE MPOU3BOSIT MUKOTOKCHHBI, PEICTABIISIONINE OIMIACHOCTH JUIS 3/I0POBbS UeNIOBEKa
1 JKMBOTHBIX. TpaJuIlOHHbIE METO/bI AMATHOCTHKH, TAaKHE KAK MUKPOOMOIOrMYECKHil MOCeB U
ITLP, TpebyroT 1a00paTOpHOro 0O00PYAOBAHUS U KBATU(PUIIMPOBAHHOTO MEPCOHATA, YTO OTPaHH-
YHMBAeT UX MPUMEHEHHE HEMOCPEACTBEHHO B arporeHo3ax. B cBs3u ¢ 3TUM akTyalibHaA pa3padoT-
Ka MOPTaTHBHBIX TECT-CHCTEM ISl OBICTPOTrO U TOYHOTO MOHHUTOPUHIA.

B nocnennue rogst CRISPR/Cas-cructeMbl akTHBHO aIalTHPYIOTCS AJIS UCHOJIB30BAHHS B
MOJICKYJISIPHOM JHAarHOCTHUKE. DTO CTaJ0 BO3MOXHBIM OJarofaps crocoOHOCTH 3((heKTOpHBIX
Hykieas, Takux kak Casl2 u Casl3, k HecreruduueckoMy paciielUICHHIO PEMOPTEPHBIX MOJIe-
KyJI pu pacrio3HaBanuu muiieHu. /s npaktudeckoro npumenennss CRISPR/Cas-auarnocrtuka
UHTETPUPYETCsl ¢ N30TEPMHUYECKON aMIUTM(pHUKaLUel, KOTopasi He TpeOyeT MCHOJIb30BaHUs Tep-
Monukiiepos. Hanbosiee mepcnekTuBHbIC M1aTGOPMBI U1 OOHApYKeHUsT (y3apHO3HOW MH(EK-
mun: 1. RPA/RAA-CRISPR/Casl2a ¢ ncrions30BaHHEM JIaTEpAIbHOTO MTOTOKA. JlaHHAs TEXHOJIO-
I'Hsl TI03BOJISIET MPOBOANTD ananu3 3a 20—60 mun. [Ipenen obnapyxenus cocrasmsier 0,3 nr re-
nomuoi JIHK na yposue poaa, a aust F. graminearum — 7,8 nir/miit. 2. LAMP-CRISPR/Cas12b B
¢dopmarte single-tube peakuuu. [Toaxoa obecrednBaeT mMpoBeeHNE aHATN3a 3a 45 MHH [IPU TEM-
neparype 60 °C, 4To MUHUMH3UPYET PUCK KOHTaMHUHALUK. 3. MyJIbTUIUICKCHBIC TTOJICBBIC TLIaT-
(dopmbl. OHM CIIOCOOHBI OTHOBPEMEHHO 00OHAPY)KMBAaTh HECKOJILKO BO30yaUTENEH Ooe3Hei, Ta-
kux xak F. graminearum u F. verticillioides, B HeounIeHHBIX PaCTHTEIBHBIX IKCTPAKTAX.

Cuctemsl CRISPR/Cas, ucnons3yemble B KauecTBe OMOCEHCOPOB, IEMOHCTPUPYIOT aHAIH-
THYECKHE CBOWCTBA, cpaBHUMBIC ¢ I[P B peanpHOM BpemeHM (HWKHHIA Mpeien oOHApYKEHHS
cocTaBisieT 1-5 nr/MKIT), IPH 9TOM OHH MOJHOCTBIO MPUTOAHBI JJI UCIIONB30BaHUs BHE Jlabopa-
TOPHBIX ycloBHi. McnbiTanus Ha 0Opasiax MIIEHMIbI, KYKypy3bl U pHCa, 3apaKEHHbIX MH]EK-
LUel, HOATBEPANIN BO3MOKHOCTE OOHAPYKEHHS ITaTOICHOB y)KE Yepe3 YEThIpe JHs I10CIIEe HHO-
KyJsinud. TecTupoBaHHe B CIOKHBIX MAaTPUIAX, TAKUX Kak I0YBA, BOJA M PACTUTENIbHbIC TKAHH,
MOKa3aJI0 yCTOMYUBOCTh K MHTUOMTOpaM. [losieBble HCIBITaHUs TPOIEMOHCTPHUPOBAIN BO3MOXK-
HOCTH ObIcTpOro (25—60 MuH) U crieruPUIHOro OOHAPYKeHUs (Dy3apHO3HBIX MATOTCHOB. TakuM
oopazom, CRISPR/Cas-61oceHCOpHBIE CHCTEMBI MOTYT MPUMEHSTHCS IS OMEPATUBHOTO KOH-
TPOJIst 3aPAXKEHUST 36PHOBBIX KYJIbTYD (Py3apH0O30M B IOJEBBIX YCIOBHSX.
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dys3apro3 3epHOBBIX (FuSarium spp.) IpUBOIUT K mOTepsiM ypoxast 10 30—50 % u Hakor-
JICHHIO MHUKOTOKCHHOB, YIPOXKAalOIIMX MPOAOBOJILCTBEHHOI Oe3onacHocTH. TpaanuumoHHble na-
6oparopHbie MeTo/ibI (1oceB, [11[P) TouHbI, HO TPEOYIOT CHELHATN3HPOBAHHOTO 000PYAOBAHUS U
MepCcoHaja, YTO OrPAaHUUMBACT UX II0JIEBOE IIPUMEHEHHEe. MeTol eTIeBOol N30TepMHUCCKON aM-
mwmdukamy (LAMP) 3apexoMenoBa ceOst Kak SKOHOMHYHBIN U OBICTPEIH, IIPEOI0IeBast Orpa-
nuyenust [P n oTkpeiBas BO3MOMKHOCTB JUISL CO3/IQHUSI TIOPTATUBHBIX TECT-CHCTEM MOJICBOTO
MPUMEHCHUSL.

Meton LAMP npoBoautest ipu moctosiHHON Temneparype (60—65 °C) ¢ ucnosp3oBaHHEM
4—6 npaiiMepoB, YTO HCKIIOYaeT HEOOXOMMMOCTb TEPMOLUKIUPOBAHUS M JEIAcT METOJ ONTHU-
MaJIbHBIM JUISl HCTIOJIB30BAHUS B MOPTATUBHBIX chcTeMax. [t oOHapykeHus (y3apHO3HBIX HH-
(bexuuit paccMOTpeHbI cleyronue MeToasl: 1. MUKpO(IIIOH/IHbIE YHUIIbl, KOTOPBIE 00BEIUHSIOT
Beigencane JJHK u3 mmennipst u diyopecuentHsiii LAMP. JlanHbIe 9HIbl TIO3BOJSIFOT OOHApY-
xkuBath F. graminearum mpu ypoBHE, COOTBETCTBYIOLIEM HAIMYHIO TOKCHICHHOW HH(EKIHIL
2. I'mopunnsie  CRISPR/Casl2a-LAMP-mnardopmer ¢ konopumerpuueckoit  Au-CRISPR-
Jerekuueil. OTH mIaTOpMBI I03BOJIIOT BU3yaIU3HpoBaTh F. temperatum c momompio cMapt-
¢dona. lnst odHapyxenus tpedyercst Bcero 100 xommii/mkn u 75 mun. 3. CRISPR/LbCasl2a-
LAMP nas F. fujikuroi ¢ yasrpadyBeTBUTEIBHOCTBIO MeHEe 1 aM B popmate JaTepaibHOro mo-
toka. CRISPR/Cas-cucremsr (Casl2, Casl3) B coueranun ¢ LAMP ycnemHo oOHapy)uBaroT
JIHK F. graminearum u F. verticillioides ¢ 4yBcTBUTENBHOCTBIO 10 HECKOMBKUX Komwil. IToie-
BbI€ MCIIBITAHUS MOATBEPAMIN dP(PEKTUBHOCTE MUKPOMIIOMIHOTO YCTPOHCTBA B OOHAPYKEHHN
F. graminearum B muenune; CRISPR-LbCasl2a-LAMP-miarpopma obecrnednBaeT CBEpXUyB-
cTBUTENBHOE OOHapykenue rena TEF1-o F. fujikuroi ma yposne menee 1aM. Cucrema Au-
CRISPR mno3BosisieT IpOBOUTE JIETEKIHIO C TOMOIIBI0 cMapThOH-puaepa.

Takum obOpasom, wucnonb3oBanue LAMP-muarnoctuku B couerannu ¢ CRISPR/Cas-
OHOCeHCOpaMH TPEACTABIIsET cO00H I PEKTUBHBIN METO PAHHEro MOJIEBOTO BbIABICHUS (y3a-
PHO3HOH HHMEKIUH ¥ TOYHOTO KOHTPOJISI (PUTOCAHUTAPHBIX PHCKOB.
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Comarudeckuii S)MOpHOreHe3 BCe LIMPEe UCHOJNIB3YETCs JUISl MACIITaOMPOBAHHS CEICKIMOH-
HBIX TCHOTHUIIOB 3KOHOMUYECKH BaXXKHBIX BHIOB XBOWHBIX. Hamboinee 3(peKTHBHBIMHU 3KCIUIAH-
TaMH [T MHALUALKH Tpotiecca y PiNUS SBISFOTCS MOMOBBIC 3apOIBIIIH Ha PAHHUX CTAIUSAX pas-
BUTHS, @ caMa MHUIMAIMS 3aBepuIacTcs oOpazoBaHreM 3MOpuoreHHoit maccsl (OM), kotopas
CTPEMHTEIBHO Pa3MHOXKAETCSI M COCTOUT U3 PAHHUX COMATUYECKUX 3apojbliiieil. MHOXKECTBO TO-
YeK pOCTa, BEICOKHH YPOBEHb OOMEHHBIX MPOLIECCOB, OBICTPBIN POCT OMOMACCHI CBUJICTEIBCTBYET
0 BBICOKOM COJEP)KaHMH SH3UMOB, JIPYTHMX OHMOJOTMYECKHM aKTHBHBIX BemiecTB. MccienoBanue
XMMHUYECKOTo coctaBa DM XBOWHBIX MMO3BOJIUT HE TOJIBKO ONTUMH3UPOBATH OMOTEXHOJIOTHIO CO-
MaTHYEeCKOro aMOpUOreHe3a, Ho ¥ OLECHUTh OMOCHHTETHYECKHUii TToTeHIa DM.

OM KepoBOro CTJIAHMKA M COCHbI OOBIKHOBEHHON ObUIM IOJYYeHbI Yepe3 COMAaTHYECKUi
sMOpuoreHes3 u3 o0pasios, coopaHHbIX B okpecTHOCTsX nrt Hosas Yapa (2010) u Ha Teppuro-
pun Anrapckoit JICIT (2021), coorBerctBeHHo. HccnenoBanus Ha copepskanue Oeika 1 aMMHO-
KHCJIOTHBIH cocTaB npoBoawinchk B 2022 r. Cozpepxanue Oenka onpenessum 1o meroxy Koeis-
nanst Ha ananuzatope VELP Scientifica UDK 159, aMuHOKHCIOTHBIN cocTaB Oelika — METOI0M
KaIUIIpHOro snekrpodopesa (cucrema «KATIIEJIby). JIist oLeHKH OHOJIOrHYECKOil LEHHOCTH
0eKa pacCYUTHIBAIN AMUHOKHCIIOTHBIE CKOPBI HE3aMEHUMBIX dMHHOKHCIIOT.

Coneprxanne 6erka B DM KepoBOro CTIIAHWKA M COCHBI OOBIKHOBEHHOM cocTaBmio 22,7 %
n 26,1 % o1 abCONIIOTHO CyXOi Macchl, COOTBETCTBEHHO. B cocrtase Oenka y o0oux BHIOB 00OHa-
pyXeHo mpucyTcTBre |7 MHIMBHIYalIbHBIX aMHHOKHUCIIOT, B TOM 4HCIIE, Bce HesameHuMble. Co-
JiepyKaHue He3aMEHUMBIX aMHHOKHCIIOT Y KeIPOBOTO CTJIAHMKA COCTaBUIIO 56 %, y COCHBI OOBIK-
HOBEHHOH — 29 %. ¥V 000uX BUIOB JIMMUTUPYIOIIMMH aMHHOKUCIOTAMHU SIBUIIUCH TPUNTO(AH U
CyMMa aMHHOKHUCJIOT JICHIMH U M30JeHInH. J{is KeIpoBOro CTJIAaHUKA BBISBICHO BBICOKOE CO-
nepxxanue nucrenHa (25,90 r Ha 100 r Genka). Pe3ynbraTsl MccieioBaHus OKa3ajd, YTo, B Lie-
oM, 6es10k DM KepOBOTO CTIIaHMKA M COCHBI OOBIKHOBEHHOW OTIMYAKOTCSI BBICOKOW OMOJIOTH-
YECKOM IIEHHOCTBIO.

193



YCTOMYMBOCTb PACTEHWI 1 MUKPOOPTAHM3MOB K HEBIATOMPUATHBIM ®AKTOPAM CPE[IbI

Teauckl foknazos VI Bcepoceuitckolt HayuHON KOHEpeHLIM ¢ MexayHapoaHbim yyacTuem. VpkyTek, JiuctsstHka, 5-10 nions 2026 r

NCCJIEAOBAHUE MOJUMOP®U3MA 3AITACHBIX BEJIKOB
Y ABUCCHHCKOI'O 1 TIOCEBHOTI'O 'OPOXA

Y. !. Onyunna*, C. B. bookos
OI'BHY ®HI] 3BK, Open, Poccust
*uliania21@yandex.ru

KuiroueBblie ci10Ba: abMCCHHCKUI TOPOX, 3alacHbIC OEJKH, MOTUMOpdu3M, rmeKTpodopes

STUDY OF STORAGE PROTEIN POLYMORPHISM IN ABYSSINICUM
AND FIELD PEA

U. L. Onuchina*, S. V. Bobkov
FSBSI FSC LGC, Orel, Russian Federation

Keywords: abyssinian pea, spare protein, polymorphism, electrophoresis

AOGHCCHHCKUI TOPOX SABIACTCA 000COOICHHBIM TaKCOHOM HEOIPENENCHHOTO IPOHCXOXKIE-
HMS M HE UMeeT IukuX GopM. B Hacrosmiee BpeMs KyJIbTHBHPYETCS TONBKO B D(puonuu B mpo-
BuHIMsxX fOxnbiit Turpaii u CesepHslit Beio, a Takxke Ha rore Vemena. Tanubrii TOpOX IMpex-
CTaBJIAET MPAKTUYECKOE 3HAUCHME Ul CEIEKIHOHEPOB Onaroiaps psiy IOJE3HBIX NPU3HAKOB:
ajanTanys K 3acylIIMBOMY KIMMATy, CKOPOCHENIOCTb, HepacTpecKUBaroluecs 000bI, ceMeHa,
rpopacraroiie 6e3 nepruoja Mokosl, yCTOHYMBOCTh K OakTepuanbHoii ramimm. Kpome toro, abuc-
CHHCKHMI rOpOX MOXKHO MCIIOJIb30BaTh B KAYECTBE UCTOYHHMKA LIEHHBIX BAPUAHTOB I'EHOB JUIs YBe-
JIMYEHHS TEHETUYECKOTO Pa3sHOOOPas s OCEBHOTO TOpoOXa.

Lens ucciaenoBanust cocTosula B U3y4EHUH MOIUMOpQU3Ma OEIKOB y aOUCCHHCKOTO U I10-
CEBHOTO IOPOXa [ HCTIONb30BAHUS B CENEKIHH.

Vcnonb3oBaiau ceMeHa 00pasuos abuccuHckoro ropoxa (Pisum sativum L. ssp. abyssini-
cum) k-2759 u k-9932 komnexkuun BUP, a taxke copToB ropoxa mocesnoro (Pisum sativum L.
ssp sativum) Sryap u I'amGur. J{jist paszgenenust 6eJIKOB CEMsIH IPUMEHSUTH CTAHAAPTHBIA METO
SDS-PAGE snekrpodopesa. beiku sxcTparupoBaii U3 MyKH TPHUC-TIIMIIMHOBBIM Oydepom B Te-
yenue 20 4 npu temreparype 4 °C. Pa3neneHue npoBOJMIN € UCIIOIb30BAHUEM CHELHAIU3HPO-
BaHHOU KaMephl UL BEPTHKAIBHOTO 3IeKTpodopesa.

Dnekrpodoperndeckuii aHan3 OEIKOB WHIUBHUIYAJIbHBIX CEMSH U CMECH MYKH aOWCCHH-
CKOTO M MOCEBHOTO TOpOXa BBIBMI 39 MO3HMIMII pa3MENIEHUs KOMIIOHEHTOB, CPEAH HHX
13 (33,3 %) Obum nonmumopdubIMH, U3 KOTOpbIX 7 (17,9 %) 1O HANMYUIO-OTCYTCTBHIO U
6 (15,4 %) mo MHTEHCUBHOCTH OKpamuBaHus. MccienoBanue 1okasaao OTCYTCTBUE IOIMMOP-
¢bu3mMa MexTy KOMIIOHEHTaMM HEHNPOIECCHPOBAHHOTO BUIMIMHA M KOHBHUIMJIMHA MEKIY H3Y-
YEHHBIMH 00pa3LaMi aOUCCHHCKOTO U COPTaMH IOCEBHOI'0 ropoxa. DIeKTpohopeTHIecKuil aHa-
JM3 MHAMBUIYalbHBIX CEMSH U CMEIIAHHBIX 00pa3loB IOKa3al Haludue nomumopdusma mo
n3ohopMaM 0-CyOBbEAUHULBI JIETyMHHAa MEX1y aOMCCHHCKMM U IOCEBHBIM ropoxoM. Hammume
JIBX Pa3IMYHBIX KOMIIOHEHTOB 0.-CyOBeIMHHIIBI JIETyMHUHA Y a0MCCHHCKOIO M IIOCEBHOTO TOpOXa
SIBJIICTCS. MHMKATOPOM SKCIPECCHU [BYX PA3IM4HBIX BAPUAHTOB I'€HOB, KOAUPYIOLWIUX 3aIlacHOi
0EJIOK JIeryMHuHa.

Hccneoosanusn nposedenvt npu ¢hunancosou noodepoicke Munucmepcmea Hayku u vicuie-
20 obpazosanus 6 pamkax 1ocyoapcmeennoco 3adanuss PI'EHY ©HIL] 35K no paszoeny FGZZ-
2025-0014 «@ynoamenmanvhvie c6OUCMEA ALIEIbHBIX GAPUAHMOG XO3SUCMBEHHO YEHHbIX NpU-
3HAKOS 0I5 UCTIONL306AHUA 8 2EHOMHOU CeNeKyul 3epHOD0DOBYIX U KPYNAHBIX KYIbNYP».
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®OPMHUPOBAHUE KAPJINMKOBOI'O ®EHOTHUIIA TOITIOJIA
B PE3YJIbTATE ETO ATPOBAKTEPUAJIbHOM TEHETUYECKOMN
TPAHC®OPMAIIUU 'EHOM ATGA20X2

B. B. ITaBaunuenko™, M. B. [Iporononosa
CUDUBP CO PAH, UpkyTtck, Poccust
*vpavlichenko@gmail.com

Kurouesslie cioBa: Populus x berolinensis, ru66epemnis 2-okcuaasa, KapIuKOBOCTb, TOIOJb,
TPAHCTE€HHBIE PEBECHBIE PACTEHUS

FORMATION OF A DWARF PHENOTYPE IN POPLAR FOLLOWING
AGROBACTERIUM-MEDIATED TRANSFORMATION WITH THE
ATGA20X2 GENE

V. V. Pavlichenko*, M. V. Protopopova
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: dwarfism, gibberellin 2-oxidase, poplar, Populus x berolinensis, transgenic woody
plants

O/IHMM U3 EPCIIEKTUBHBIX HAMPABJICHUI COBPEMEHHON OMOTEXHOJIIOTHN PACTEHHUN SBIISCT-
cst pazpaboTka KapaukoBbIX (GopM. Takue GopMbl 3a4acTyio OKa3bIBalOTCs OoJee ajanTHPOBaH-
HBIMH K U3MEHSIOMINMCS yCIOBHAM OKPY?KAIOIIEH CPebl IO CPABHEHHUIO C PACTCHUSIMU C TUITHY-
HbIM raburycoM. KapiukoBble pacTeHHUs] HAXOAAT IIMPOKOE IIPUMEHEHHE B CEIbCKOM X03siiicTBe
u nanmmadTHOM au3aiiHe. Pabora Obuta HampaBiicHA Ha CO3/aHHME KapJIUKOBOW (POPMBI TOMOJIS
6epiunckoro (Populus x berolinensis), tpancdopmuposannoii renom AtGA20x2 3 Arabidopsis
thaliana. Dror ren koaupyer ruOGOepeIUH-2-0KCH a3y, KIFOYEBON (epMeHT MeTaboamu3Ma rio-
OepeIUIMHOB, OTBETCTBEHHBIH 3a MHAKTHBALMIO UX OMOAKTHBHBIX (GopM. ArpobGakTepHalbHYIO
TEHETHYECKYIO TPaHC(OPMAIUIO TOMOJISI TPOBOJMIIN C HCIOJIB30BAHUEM IMOJTyYSHHOW HAMU pe-
KoMOMHaHTHOW OuHapHO# ruasmuasl pBI121, conepikaruei ren AtGA20X2 roa KOHTpPOJIEM IPo-
motopa CaMV 35S. B pesynbrare TpaHc(hopMayuy ¢ UCIOIb30BAHUEM CEJICKTHBHON Cpelbl 1
IMLP-ckpunuHra Obl1a OTOOpaHa OJHA TpaHCreHHas JIHMHMS. KOHCTUTYTHBHAs SKCHPECCHs
AtGA20X2 mpuBena K TOSABICHAIO OTYCTIMBOIO KApIMKOBOTO (HEHOTHIIA TOMONs 1IN Vitro.
ITo cpaBHEHHIO C KOHTPOJIEM y TPAaHCTEHHBIX PACTEHMI ObUIa 3HAUMTEIBHO YMEHbIICHA JUIMHA
MEXJI0Yy3/1uil 1 U3MeHeHa MOP(OIIOrusl JIMCThEB, KOTOPbIE IpUoOpen hopMy IepeBEpHYTOH J10-
JIOYKH, TOJJOOHYIO TOH, KOTOpas oOpasyercs B pe3yJsibTaTe MOPaKeHHs LUTPYCOBBIX JIEPEBHEB
BHpPYCOM KapiIuKoBocTH CaifyMbl. B BUly IPaKTHUECKH MTOJTHOTO OTCYTCTBUS MEXIOY3IIUH, pa3-
MHOKCHHE TPAHCI'€HHBIX PACTEHHH IyTeM YKOPEHEHHs IJIaBHOTO HMJIM aJBEHTUBHBIX MOOEroB
0Ka3aJI0Ch HEBO3MOXKHBIM. 1103TOMY MHUKPOKIIOHAIFHOE Pa3MHOKEHHE KapJIMKOBOW JIMHUH HPO-
BOJMIIM 4Yepe3 OPTraHOTeHHBIN Kamnyc. Pa3sMHOKEHHBIE KIIOHBI JEMOHCTPHPYIOT UpE3BbIYAHO
MEeJUICHHBIH POCT, @ HAKOIUICHHE OMOMACChl IPOUCXOMUT B OCHOBHOM 3a CUET 00pa3oBaHHs HO-
BBIX PO3CTOYHBIX JINCTHEB. [lepecanka 3THX CaKCHIICB B YCIOBHUS €X VItrO sIBISIETCS CIIOKHOM 3a-
Javeit u3-3a npucyuieil UM XpynKoCTH M0OEroB U KOPHEBOH CUCTEMBI.

Hccenedosanue ebinonneno 6 pamkax 2ocyoapemeenno2o 3adanus Muno6puayku Poccuu
onst CHOUBP CO PAH (Ne 125021902487-9). Asmopur makowce 6aazodapsm LIKII «Buoananu-
MUKa» 3a 00CMyn K AHAIUMUYECKOMY 000PYO0BAHUIO.
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CO3JAHUE KAHJIUJIATHO! TEPATIEBTHYECKOI BAKIIMHBI
MPOTUB PAKA HA OCHOBE «PAHHEI'O» BEJIKA TAITUJIJIOMA
BUPYCA BITY16 E2, 5)KCHPECCUPYEMOT'O B ILIOJAX
TPAHCTEHHOI'O TOMATA

H. U. Pexociabekas 1*, A. B. TperbsikoBa 2

1CU®UBP CO PAH, Upkytck, Poccust
2dI'BOY BO «MI'Y», UpkyTck, Poccus

*rekoslavskaya@sifibr.irk.ru

Kurouessie ciioBa: BITU16 E2, pak, TepaneBTiueckast BAKIIMHA

CREATION OF A CANDIDATE THERAPEUTIC VACCINE AGAINST
CANCER BASED ON THE "EARLY" PROTEIN OF THE PAPILLOMA
VIRUS HPV16 E2 EXPRESSED IN TRANSGENIC TOMATO FRUITS

N. I. Rekoslavskaya '*, A. V. Tretyakova ?

LSIPPB SB RAS, Irkutsk, Russian Federation
2]SU, Irkutsk, Russian Federation

Keywords: HPV16 E2, cancer, therapeutic vaccine

«Pannnity 6enok mammwutomasupyca BITU16 E2 siBisieTcst OHKOCYpeccopoM U OJIOKHUpYyeT
skcrpeccuto onkorenos BITU16 E6 u BITHY16 E7. Cuntes rena BITH16 E2 npoussenen dpupmoit
GenScript (CIHIA) mo aBropckoit  koHcTpykuun ->RB->p35SRARP->p35S'HPV16 E2-
>T7G10LUGT->t35S->LB u nomelriieH B SKCIPECCHOHHBII arpobakTepraibHblil BekTop. CHHTE3
uenesoro Oenka BITY16 E2 B mnogax Tomara focrurai sdgexruBHoctd 25-30 %. Paxobie
etk Hela ucnonp3oBanu Uit HHAYKUUHN Y MBIIIEH Pa3BUTHUS OMyXOJed CEMEHHUKOB M Kap-
[MHOM JIETKUX IN VIVO ® ex Vivo. Bakumuuposanue Mbimieit per 0s ¢ BITY16 E2 (500 mr Ha
MBIIIIb) TPUBOAMIIO K PETPECCUH OMyXOJiel CEMEHHHKOB y CaMIIOB 4epe3 5—7 CyT mocie mpuema
U K HOpMaJIM3aluH JIerkuX. M3011poBaHHbIe JETKHe MBbIIIEH, HOMEIEHHbIE B CYCIIEH3HIO KIETOK
HeLa, yxe Ha BTOpbIC CYyTKH (DOPMHUPOBAIK OMyXOJIH C yBEIWYeHHEM UX pasmepa 1,8-2 pasa.
B pactBope 500 mr/ma BITH16 E2 Ha 5-¢ cyT npoucxoauia perpeccus €X Vivo. Bakiuunposanue
mbitreit ¢ BITU16 E2 npuBoanio Kk 3HaYNTENbHON MHAYKIUHA CHHTE3a HHTepepoHa-Y, yBeInue-
nuto rerepanuii CD4+/CD8+ T nmumdonuTos, yBenuueHuio T KIETOUHBIX PELEeNTOPOB B KJIETKAX
KPOBH M CIUICHOLUTAX, MOBBILICHUIO aKTUBHOCTH ()EPMEHTOB arnonTo3a: rpan3uma B, nepdopuna
u rpanyiau3uHa. BeizBanHoe Hela nosbimenne onkoonomapkepos: Ki-67, TIMKOIUTHYECKOH MTH-
pyBatkunassl U PD-1/PD-L1 B T numdornmrax u3 kposu u u3 T aumbormros serkux BITY16 E2
pe3ko OnokupoBan. Bo ¢paxunu spep xieroxk Hela obuapyxena rubpuansanms BITH16 E2 ¢
JIHK tomomzomepasoit TOPBPI1, kiroueBoii mardopmoii pemaparin JJHK, ciyskamieii wis ot-
BeTa IreHoMa Ha TNoBpexaeHus. B mpucyrcrBum onkoiutukoB: BITU16 E2, oxcupas L- u
D-amunoxucnor kinerkn Hela ¢opmupyror pa3BeTBiICHHbIE HEHNpPOHMIAEMble MeMOpaHHbIC
CTPYKTYpPbI, MEeMOPaHOMBI, OOpaTHMBbIE M CIIOCOOHBIE K POCTY MOHOCJIOEM. B mpucyTcTBUM KO-
xunuHa K1etkn Hela o6pa3oBeiBanm XapakTepHbIe CTIKHHT-MUKPO(IIIAMEHTHI B BUZIE Ceprde-
CKUX YKJIaJIOK 10 THITYy «BS3aHOK XBOPOCTay.

Paboma evinonnena 6 pamxax Ilpoexkma V1.62.1.6, Nezcoc. pee. AAAA-AL7T-
117011810102-5.
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INPUMEHEHUE MUKPOOPTAHU3MOB JIJIs1 OUYNCTKHN CTOKOB
MPOU3BOJICTBA HUTPOBAHHOM IEJLIJTIOJIO3bI

E. A. Capartosekux *, B. C. Cmupuos !, E. B. Tos1ocos !, M. B. ZKuakos *,
A. T. Jlebenes %, A. B. Uepnsk 1, I1. C. Meraasuukos 2, A. B. Cynbipes °,
P. H. SApyaiun 3

LU IXD n MX PAH, Yeproronoska Mockosckast 0611., Poccust
2@I'60Y BO MI'Y um. M. B. Jlomonocosa, Mocksa, Poccust
S®I'AOY BO KDY, Kasaus, Poccus

*easar@icp.ac.ru

KuoueBsle ci1oBa: rpu6 Fusarium solani, HurpoBaHHas LieuIrono3a

THE USE OF MICROORGANISMS FOR WASTEWATER TREATMENT
OF NITRATED CELLULOSE PRODUCTION

E. A. Saratovskikh *, V. S. Smirnov , E. V. Golosov %, M. V. Zhidkov ?,
A. T. Lebedev %, A. V. Chernyak %, P. S. Metalnikov %, A. V. Supyrev 3,
R. N. Yarullin 3

LFRC PCPMC RAS, Chernogolovka, Moscow region, Russian Federation
2 Lomonosov Moscow State University, Moscow, Russian Federation
3Kazan (Volga Region) Federal University, Kazan, Russian Federation

Keywords: Fusarium solani mushroom, nitrated cellulose

Bo MHOrux orpacisix NpOMBIIUICHHOCTH IIMPOKO IPUMEHSIOTCS HUTPAThI LEJUTIONI03bI
(HLI), crounsie Bombl KOoTOpbIX comepkar HIl-Bomokno. YcroitunBocts HLI k Ononmormueckomy
PasIOoKEHUIO MPUBOAUT K HAKOIUJICHUIO OTXOHO0B B prﬂaX-OTCTOﬁHHKaX, HEraTuUBHOMY BO3ﬂeﬁ-
CTBUIO HA OKPYIKAIOIIYIO CPely M 310pOBbe Jojeil. PazpaboTka METONOB yTHIHM3AlUH CTOKOB
npousBojcTea HII sBaseTcsa upe3BbIyaifHO aKTyanbHOH 3aa4eii.

B xone uccnenoBaHust UCTIONB30BANIN aKTUBHBIN W (AV) OYHCTHBIX COOPYIKEHUI, MUIle-
nmanbHel rpu6 Fusarium solani. Cocrosaue HIT mociie mpoBeeHusT GHOIOTHYECKOTO OKHCIIe-
HHSl OLCHUBAIU C MOMOILIBIO (PM3UKO-XMMHYECKUX METO/IOB MCCIICIOBAHUS: OINPENeSIH MOJie-
KYJIIPHO-MAacCOBOE paclpejielieHHe, U3MEHEHUE BSI3KOCTH, KOJMYECTBO HUTPATOB U HUTPHUTOB,
u3MeHeHne Mopdosoruu 00pasioB; a Takxke cocraB mo gaHueiM MK-crexrpockoruu, SIMP u
XPOMAaTO-MAaCC CIEKTPOCKOIHH.

B pesyibrare MpoBEISeHHOTO HCCIICIOBAHHS MOKAa3aHO BO3HUKHOBEHHE CHMOMO3a MUKPO-
opraun3moB AU u F. solani, 4to mpiuBOANT K 3HAYUTEIFHOMY YBEIMYCHHIO CTCIICHH Pa3IoKCHHUS
HII, u3MeHeHuIo CTPYKTYPHI BOJIOKHA U CHIDKCHUIO COJICPIKAHUS B HEM a30Ta.

Hcenedosanue gvinoaneno npu noddepoicke Munucmepemea nayku u vlcuie2o 0opazoea-
nust P® (2oc. sadanue Ne 124020500019-2).

OcHoBHAasI My0IMKALKsI ABTOPOB N0 TeMaTHKe J0KJIaja:

Modepruzayus Xumuueckoll o4uUcCmKu 0mxo0d nPOU3B0OCMEA JIAKOGbIX KOIIOKCUIUHOG (108yueu-
nozo komnokcununa) | A. B. Cynwipes, P. H. Apyinun, A. A. Kynukosa, E. B. I'onocos, E. A. Capamos-
ckux Il Xumuueckasn 6ezonacnocmo. 2025. T. 9, Me 1. C. 94-104. DOI: 10.25514/CHS.2025.1.28005
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BJIUAHUE KOHIIEHTPAIIUN CAXAPO3bI HA HAKOIIVIEHUE
BUOMACCHI 1 ®EHOJIbHBIX COEJIMHEHUN CYCHEH3UOHHBIMU
KJIETKAMHJ BPYCHUKHA OBBIKHOBEHHOM

A. A. Cémun*, B. A. Ycrunos, A. E. ’KaBoponkona, E. B. bepe3una,
A. A. Bpuiakuna

HHI'Y um. H. 1. Jlo6ageBckoro, Himxauit Hosropon, Poccnst
*siom.andrei@yandex.ru

KuoueBbie cjioBa: CYCIICH3UOHHBIC KIICTKH, q)eHOJ'II:HLIe COCIMHCHMUS, caXapo3a

THE EFFECT OF SUCROSE CONCENTRATION ON THE
ACCUMULATION OF BIOMASS AND PHENOLIC COMPOUNDS BY
SUSPENSION CELLS OF LINGONBERRY

A. A. Syomin*, V. A. Ustinov, A. E. Zhavoronkova, E. V. Berezina,
A. A. Brilkina

Lobachevsky University, Nizhny Novgorod, Russian Federation
siom.andrei@yandex.ru

Keywords: suspension cells, phenolic compounds, sucrose

BpycHuka oObIKHOBEHHAs SIBISIETCS LIEHHBIM UCTOUYHUKOM (heHombHbIX coenunenuii (PC).
CyCIrIeH3MOHHBIE KJICTKH PAacCMaTPUBAIOTCS KaK MepCreKTHBHBIN neTouHnK DC, TOCKONIBKY CIIO-
CO6HbI HaKaIiiBaTb UX KPYINIOTOAWYHO. Caxap03a B IUTATEJIbHOU Cp€ac BBIIIOJIHACT DHEPIeTHU-
YECKYIO M CUTHAJIbHYIO POJIb U TPEAIICCTBEHHNKA Psijia BEIIECTB, TEM CaMbIM BIIHSISl HA HAKOILIE-
nue OC. Lenb paboTbl — n3yueHUe BIUAHHS KOHIEHTPALMHU caXapo3bl HA HAKOIUICHUE OHOMACChI
1 ©C B CyCIICH3HOHHBIX KIICTKaX OPYCHHKH.

CycrneH3noHHbIe KIeTKH KynbTuBHpoBasiu B cpene Woody Plant Medium, comepikamieit
2,25 MmxM 2,4-J1 n BAII. Knerku naccupoBaiy Ha cCpelbl ¢ KOHIEHTpauusMu caxaposst 10, 20,
30, 50 u 70 r/mn. Ilo OKOHYAHHMHU Tacca)ka OMPEIEIISUIN ChIPYIO U CYyXyHO Maccy, a TakKe KOJIOpH-
METPHYCCKU OLCHHUBAJIU COZEPIKAHUE PACTBOPUMBIX (heHONbHBIX coenunenuit (POC), drasonoun-
JI0B, (hIIaBaHOB M NIPOAHTOLMAHUIHHOB.

Ky/IsTHBHPOBAaHHE CYCIICH3HOHHBIX KJIETOK B CPEAX C PAa3HBIMU KOHIEHTPALMSIMU caxapo-
3Bl 0Ka3aJI0 CYIIECTBEHHOE BIMsSHNME Ha HakoruieHue 6uomaccsl. [Ipu ncnons3oBanuu 20-70 r/n
caxapo3bl cblpasi OMoMacca KJIETOK B KOHIIE Iaccaxa Obuia Ha 41 % Ooublile 0 CPaBHEHMIO C Ba-
puantom 10 r/n. [IpeBbinieHne 3TOro BapuanTa Mo cyxoit 6uomacce cocraBmiio 33 % ais BapuaH-
ToB 2050 /11 caxapossl u 117 % s BapuanTa 70 r/1 caxapo3ssl. Takxke KyJIbTHBUPOBAHHE CYC-
MEH3MOHHBIX KJIETOK Ha Cpe/iax ¢ Pa3HbIMH KOHIIEHTPALMSIMH Caxapo3bl OKa3ajo CyIIECTBEHHOE
Biusiue Ha Hakoruienne AC. B Bapuanrte 10 r/1 caxapossl B CyCHEH3HOHHBIX KIIETKAaX COZeprKa-
uwue POC u ¢rmaBoHOM10B cocraBmio 6onee 200 Mr/r cyxoit Macchl, ¢iaaBaHoB — 128 Mr/r cyxoit
Macchl, MPOAHTOLUAHUANHOB — 50 Mr/r cyxoit Maccsl. Hanbonbiee Hakorienune dC nabmona-
noch B BapuanTax 30 u 50 /1 caxapo3sbl.

Takum oOpa3om, caxapo3a B kKoHLUEHTpauusX 30 u 50 /11 y CyCreH3MOHHBIX KJIETOK CTUMY-
npoBajia Hakoruienue ouomaccel U OC. YBenuueHne KOHICHTpauK caxapossl 10 70 r/in Ha ¢oue
TOJIOYKUTENILHOTO BJIMSIHUS Ha HAKOTUIEHHE OMOMAcChI IIPUBEIIO K CHIDKEHUIO HakoruieHust OC.

Paboma evinonnena npu noddepoicke NPoOSPaAmMMbl CIPAMESUYECKO20 AKAOEMUUECKO20 TUOep-
cmea «IIpuopumem 2030» Munucmepcmea Hayku u svicuezo oopaszosanus Poccutickoti @edepayuu.
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CTUMYJINPOBAHUE CBETOM HAKOIIVIEHUA
HEKOTOPBIX ®EHOJIbHBIX COEJIMHEHU B KJIETKAX
CYCIIEH3UOHHBIX KYJIbTYP VACCINIUM CORYMBOSUM L.

B. 1. Cepreesa*, A. A. CyxoBa, E. B. bepe3una, A. A. bpuikuna
HHI'Y um. H. 1. Jlo6auesckoro, Hwxuuit Horopos, Poccus
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LIGHT STIMULATION OF THE ACCUMULATION OF CERTAIN
PHENOLIC COMPOUNDS IN SUSPENSION CULTURE CELLS OF
VACCINIUM CORYMBOSUM L.

V. D. Sergeeva*®, A. A. Sukhova, E. V. Berezina, A. A. Brilkina

Lobachevsky State University of Nizhny Novgorod, Russian Federation, Nizhny Novgorod, Rus-
sian Federation

Keywords: blueberry, light induction, cell cultures, chromatography

®enonpable coeanHenust (PC)— BTOpUUHBIE METAOOJIHUTHI C BBICOKOW aHTHOKCHIAHTHON
AKTUBHOCTBIO, TIEPCIIEKTUBHBIC I TEPAIIMU MHOTHX 3a0o0eBaHuil. ['0y0OuKa MUTKOBask CHHTE-
3upyeT mupokui crekTp @C, KOTOpbIe MOXHO IOJIy4aTh C MOMOIIBIO KYJIBTYpP CyCHEH3MOHHBIX
kietok. Coneprkanne @C MOKHO BapbUPOBATh C TOMOIIBIO OCBEIICHHUS, HA JAHHBIA MOMEHT ISt
royOuku jaeiictue ceera Ha cuHre3 OC OBUIO NMOKA3aHO JIMIIL HAa KIIETKAX SrOJ U JIMCTHEB.
Llenb paboTHI — OLICHKA BIUSIHUS OCBEIICHUS Ha CTIEKTP MHAMBHAYaIbHBIX PC B CYCIIEH3MOHHBIX
kierkax V. corymbosum.

Marepuanom CIy)KWIN KyJbTypbl CYCIIEH3HOHHBIX KJIETOK Bo3pactoMm 20 maccaxeit
(1 maccax — 28 nueit). Vicrionp3oBanu Ba BapuaHta coueranust ¢puroropmonos 2,4-J1 n BAII:
0,45/0,45u 2,25/2,25 mxmone/n  cpexpt WPM.  OcBemanin  amMrnamMd € MHTEHCUBHOCTBIO
60 MxMonb kBaHTOB/M?-C, oronepuon 16/8. Knerku nepenocuian u3z Temuotsl Ha ceet (T-C) u
n3 cBera B TeMHOTY (C-T); ocBenieHne MEHsIIM KpaTKOBPEMEHHO (7 AHEH) U JONTrOBPEMEHHO (Ha
nBa naccaxa). Conepxanue @C oLeHNBAIN XPOMATOMACC-CIIEKTPOMETPUYECKH.

BbIsiBIICHO, YTO B CYCICH3HOHHBIX KJIETKaX B MKI/TPAMM CyXOil Macchl CHHTE3UPYIOTCS:
ramosas (G), xogeitnas (C), bepynosas (F), canumnosas kuciotst (S) u pytus (R) (0,1-0,9),
xnoporenoBas (Cl), p-kymaposast kuciots! (pK) n Banmmun (V) (0,004-2,7), kBepuerun (Q) (mo
13,7), ackymun (E) (mo 27,5), katexun (Ct) (mo 2500). Ilpm kpaTkoil cMeHE OCBEIICHHS
(2,25/2,25 mr/n 2,4-J1/BAII) nepexon C-T ctumynmposan Hakomenue G, C, F, V, u Q, cHmxkan
yposesb S, Cl, R, u Ct. [Tepexox T-C ycunusan cuntes R, E. [Ipu kyapTHBHpOBaHME Ha CBETY B
Te4yeHun 2 maccaxed Ha cpexe ¢ 2,25/2,25 mr/n 2,4-J1/BAIl nakarumsamucs R, S, CL, pK, V, En
Q. Ha cpene ¢ 0,45/0,45 mr/n 2,4-J1/BAII conepxanne C, pK, F cHmkanocs. DCKyIuH HaKarlIm-
BaJICsl B 000MX CIIydasiX, COJIep KaHUEe KaTeXMHA 3HAYUMO HE H3MEHSIIOCH.

Taxkum obpaszom, ®C Hambosee HAKAIUTMBAIOTCS MPH COYCTAHHOM BJIMSHHU CMEHBI OCBE-
LICHUs ¥ TOBBIIMICHHOW KOHIEHTpauuu (UTOropMoHOB. JloyiroBpeMeHHOe jeiicTBHE cBeTa (-
(EKTHBHO ISl HAKOTUICHUSI TUIPOKCUKOPHYHBIX KHCIIOT U (DJIAaBOHOJIOB.

Paboma evinonnena npu noooepicke npocpamMmvl CMpameuieckoeo aKademuiecko2o au-
depcmea «lIpuopumem 2030» Munucmepcmea nayku u evicuwezo o6pazosanusi Poccuiickoii @e-
depayuu.
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AHTUMHUKPOBHBI MOTEHIUAJI CAHTETHYECKHUX MENTH/IOB
MPON3BOJAHBIX JEPEH3MHOB THINOPYRUM ELONGATUM

JUISI TIPAKTUYECKOI'O MIPUMEHEHHUS B CEJTbCKOM XO3SIiCTBE
1 MEJIULINHE

M. II. Cae3una*, T. 1. OquHmoBa
HOI'en PAH, Mocksa, Poccust
*omey@list.ru

KuiroueBble ciioBa: aHTHMHKPOOHBIE IenTuabl, Thinopyrum elongatum

ANTIMICROBIAL POTENTIAL OF SYNTHETIC PEPTIDES
DERIVATIVES OF THINOPYRUM ELONGATUM DEFENSINS FOR
PRACTICAL APPLICATION IN AGRICULTURE AND MEDICINE

M. P. Slezina*, T. I. Odintsova
VIGG RAS, Moscow, Russian Federation

Keywords: antimicrobial peptides, Thinopyrum elongatum

AnTnmukpoOHbIe ienTuabl (AMIT) — KOMIOHEHTHI 3aIUTHON CHCTEMBI PaCTCHUH, SIBISIOT-
51 9KOJIOTHUYeCKU 0e30M1acHOH albTepHATUBON TPaJUIIMOHHBIM aHTHOMOTUKAM M IIPOTUBOTPUOKO-
BBIM IIpenaparam, OJHAKO ITPOU3BOJICTBO MOTHOPAa3MEPHBIX MENTHAOB Joporocrosiie. Henasuue
UCCIIeI0BaHMs TIOKa3alli, YTO aHTUMHUKPOOHbIE cBoiicTBa AMII BO MHOrOM 3aBHCST OT y-Kopa —
yuaactka monexyiasl AMIT ¢ xapakrepasim MotiBoM GXCXnC.

Hacrosimmii npoeKkT MOCBAIIEH H3YYEHUIO AaHTUMHUKPOOHOI AKTMBHOCTH CHHTETHYECKHX
MENTH/IOB, COOTBETCTBYIOIIMX MOCIEIOBATEIBHOCTIM Y-KOPOB JIe)eH3MHOB MmbIpest Thinopyrum
elongatum, auKopacTymiero BHIa HM3BECTHOTO CBOEH YCTOMYMBOCTBIO K cTpeccam. MeToaom
TBeprodasHoro cuHresa Obutn cuHTe3upoBansl 2 nentunga Tedef2 (14 ax) u Tedef4 (16 ax), 06-
JaJalole TOJKHUTENbHBIM 3apsinoM +3. Jlnsg oboux mentuaoB Obuta IpejckasaHa o-
crnupanbHas KoHpopmarus. [lomyuenHsle nenTuapl ObUIM IPOTECTUPOBAHBI HA AHTUMUKPOOHYIO
AKTUBHOCTb TPOTHB IIMPOKOTO CIIEKTpa MAaTOreHHBIX IprOOB M Oakrepuii. B pesymbrate Obu10
I0Ka3aHo, 4TO 00a renrtuia o01asaoT aHTU(YHTIaIbHOH aKTHBHOCTBIO, XOTS CTENIEHb MHTHOUPO-
BaHUs BapbupoBana. CaMylo BBICOKYIO aHTH(YHraabHyI akTUBHOCTH mposBui Tedef4 mporus
Aspergillus unguis ¢ ICso=2,1 MmxM. Oba nentuaa >¢dexruBHO noxasmsun poct Cryptococcus
neoformans (ICs0-9,9u 29,8 MxM, coorBerctBenno), a Tedef2u Candida tropicalis
(ICs0= 26,5 mxM). ITporus rpu6os Fusarium culmorum, F. oxysporum, F. verticillioides, Penicil-
lium gladioli, Bipolaris sorokiniana nenrux Tedef2 Gbit Gonee aktusen, uem Tedef4, ero 3Haue-
nus 1Cso BapbupoBanu ot 44,4 o 119,1 mxM. Oba nenrtuja rnokasaiau ciabyio aHTHOAKTepHallb-
Hyro akruBHOCTh mporus Clavibacter michiganensis u Pseudomonas savastanoi. JlanpHeimii
aHaJiu3 CTa6l/IJ'leOCTl/I U HATOTOKCUYHOCTH KOPOTKUX NENTUAHBIX MOJICKYJI, a TAKXKE IOCICAYIO-
LIMe CTPYKTYpHBbIC MOAU(GHUKALNK JUIS YIYUIICHUS] TIPAKTUYECKUX CBOMCTB, TAKMX KaK aHTHMHK-
p06Haﬂ AKTUBHOCTD, CTaGI/IJ'll;HOCTb N CHHIKCHHUC l'lOTeHLIPIaHbHOﬁ TOKCUYHOCTH JIs1 KJICTOK pac-
TEHUH U YelIOBeKa, B KOHEYHOM MTOTe OyIyT CocoOCTBOBATh pa3paboTKe HOBBIX, O30MACHBIX H
9(HEKTUBHBIX NENTHAHBIX AHTUMUKPOOHBIX CPEJICTB [UIS 3AIUThl PACTCHUH M MEIULIUHBI.

Hccnedosanue svinonnerno npu nodoepacke I ocyoapemsennozo sadanus Ne 125050605758-0.
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OCOBEHHOCTHU MUKPOKJIOHAJIBHOI'O PASMHOKEHUSI
PA3JIMYHBIX BU1OB FRAGARIA

A. B. Crenanos*, O. 1. I'paéeabHbIX
CHUDUBP CO PAH, Upkyrck, Poccus
*saw33@list.ru

KiroueBblie cj10Ba: MUKPOKIOHABHOE Pa3MHOKEHNE, 03/I0POBICHHBIN 110CA0YHbIN MaTepHa,
3eMJISIHUKA Ca/loBast

SPECIFICS OF MICROPROPAGATION OF VARIOUS FRAGARIA
SPECIES

A. V. Stepanov*, O. I. Grabelnych
SIPPB SB RAS, Irkutsk, Russian Federation

Keywords: micropropagation, virus-free planting material, garden strawberry

Pa3paboTaHa METOAMKA OYUIICHNUSI TOCAJ0YHOr0 MaTepuaia in Vitro s momy4eHus 0310-
POBJIEHHOTO MaTepHajia U JalbHEHIIero MaccoBOro pa3MHOXEHUS JaHHBIX PACTEHMIl (MHKpO-
KJIOHAJILHOE Pa3MHOJKEHHE) C IIeNbIO MONYyYEeHHs] Ka4YeCTBEHHOTO MOCaJI0YHOr0 MaTepHana «cy-
HEPIUTAY.

B pabote ncronp3oBaiy pa3iMuHble KPACHOIUIOJHBIE U OEJNOIUIOAHBIE COpPTa 3EMIISTHUKH
CaJl0BOM, aNbIMHCKON U 3eMKIYHUKH. B KauecTBe KCIUIAHTOB MCIIOJIb30BANIM AIMKAIbHBIE Me-
PHCTEMBI yCOB, JMOO0 CeMeHa. DKCIUIAHThI CTEPUIM30BAIN PA3INYHBIMU CIOCOOAMH, HO CAMBIM
3¢ GeKTUBHBIM 110 COOTHOIIEHUIO dPPEKTUBHOCTD — BPEMs-3aTPAThl OKa3aJCsi THOPUAHBIHA CII0-
€00. DKCIUIAHTBI IPOMBIBAJIM TPOTOYHOM BOJIOH M 3aMavnBaIld B KOHIIEHTPUPOBAHHOM MBUIBHOM
pactBope (ot 30 MuH 10 2 4), 3aTe€M IOCIE OTMBIBKH NPOTOYHOI BOJOIl crepuim3oBanmu 70 %
stanonom (30 ¢), 3aTeM 1ocie OTMBIBKU CTepuiibHON Bomoi — 0,1 % cynemoii (3 muH), nocie
3-KpaTHOW OTMBIBKM CTepUIIbHOW Bomoi BbicaxkuBanu Ha MC-cpeny (0,8 % arapa u
30 r/caxapo3sr), comepxarryro 1 mr/a 6-BAIT (C31). DKCIIaHThI BRICAXKHUBAIIN B CTCPIIIBHBIC TIO-
JIMIIPOIMIICHOBbIE KOHTEHHepbl 00beMoM 250 M M IOMeNanu B CBETOBYI0 KoMHaty (22°C, 16 u.
ocsenieHne). Hauapime poct crepuibHbIe KCIUIAHTBI Yepe3 1 Mec. moMerany Ha cpeay, coaep-
xautyto 1 mr/n 6-BAIT u 0,5 mr/n UMK (C32), nanee exeMecs4HO MepecakuBali, BbICAKHBAS
1o 8 ToueK pocra Ha KOHTeHHep. YKopeHeHue npoBoawin Ha cpene C33, comepxkaiieit 1 MKr/i
UMK, n1bo 6e3ropmonansHoil. [lokazaHo, uro umeromieiicst B cpeae caxapossl (30 1/:1) u comneit
MC xBaTaeT aJisi aKTHBHOT'O POCTa B 3aKPbITBIX KOHTEiHepax 0e3 MpOBETPUBAHMS B TCUCHUE Me-
csita. ITOro BpeMEHH JIOCTATOYHO JUIsl TTOYTH MOJIHOTO 3apacTaHusl KOHTEHHepa KycTaMH, JIHO0
KoHroMeparamu. Jlanee TpeboBanachk CBOEBpEMEHHas Mepecajka B CBEXKUE KOHTEHHEpHI ¢ pa3-
pexenueM 10 § TOueK pocra Ha KoHTelHep. [Ipy HEBO3MOXXKHOCTH CBOEBPEMEHHOW Mepecagku
KyJIbTypa HauMHaJIa CTapeTh U OTMHUPATh B TeUEHHE cleyrommero Mecsua. I[lomemnenre konTeii-
HEPOB B XOJOIMIBHHUK 3aMEJISUIO ATOT MPOIECce, HO HEHANoro. benomioaueie copTa nposBUIn
OOJIBLITYIO UYBCTBUTEIBHOCTh K CTAPEHUIO, 110 CPABHEHUIO C KPACHOIUIOAHBIMH. YKOPEHEHHbIE
MHUKPOKYCTBI BBICAKMBAIA B CTEPHIM30BAHHBIA TPYHT (CaZoBasi 3eMJIsl U BEPMHKYIHUT, 3:1) u
aJIalITHPOBAIIH K YCIOBUAM €X Vitro. O310pOBICHHBIC KYCThI BBIPAIIUBAIIICH U aHATH3HPOBAIIICEH
B M30JMPOBAHHON Teruuie (QUTOTPOHA, U B TEUCHUH KaK MMHMMYM HECKOJIbKMX MECSLEB HE
MPOSIBIISUTM HPU3HAKOB KaKUX-1M00 MH(EKIUH, aKTUBHO L[BEJIU, INIOAOHOCHIIN U IIPAKTUYECKU HE
00pa30BHIBAIIN YCOB.
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3ABUCUMOCTb HAKOILUIEHUS ®EHOJIbHbLIX COEJIUHEHUI
B KJIETOYHBIX KYJIbTYPAX VACCINIUM CORYMBOSUM L.
OT KOHIHEHTPAIIUU ®UTOI'OPMOHOB 1 YCJIOBUU OCBEIIEHUSA

A. A. CyxoBa*, B. /I. Cepreesna, E. B. bepe3una, A. A. bpuikuna
HHI'Y um. Jlo6auesckoro, Hiwkuuit Horopon, Poccus
*alinaismailova2000@bk.ru

KinoueBble cjioBa: BEpeCKOBbIC, KyJIbTYPbl PACTHTEIBHBIX KICTOK, CBET, EHOJIbHBIC COCANHE-
HUSL, PUTOTOPMOHBI

DEPENDENCE OF ACCUMULATION OF PHENOLIC COMPOUNDS
IN CELL CULTURES OF VACCINIUM CORYMBOSUM L. ON THE
CONCENTRATION OF PHYTOHORMONES AND LIGHTING
CONDITIONS

A. A. Sukhova*, V. D. Sergeeva, E. V. Berezina, A. A. Brilkina
Lobachevsky State University of Nizhny Novgorod, Russian Federation

Keywords: Ericaceae, plant cell cultures, light, phenolic compounds, phytohormones

rOHyGl/lKa HIUTKOBas SABJIACTCA LIECHHBIM PACTCHUEM, €€ KICTKH Cl'lOCO6HbI CHUHTE3UPOBATH
paszHoobpasHble (eronsHble coenunenus (PC), obmagaromue MHUPOKHM CIHEKTPOM OHOIOrude-
ckoro BozzeicTBus. [lonyuenne ®C u3 pacTeHuil CBSI3aHO C PsIOM OrpaHUUYCHHUI (CE30HHOCTb,
JUTHTENIBHBIHA IIEPHO BereTanuu). B cBSA3M ¢ 3TUM aKTyalbHOCTh IPHOOPETAIOT GUOTEXHOIOTHYEe-
CKM€ TIOJXO/IbI, OCHOBAHHBIC HA HCIIOJB30BAHUH KICTOYHBIX KYNIBTYD, (hEHOIIPOLYIUPYIOmast
CIOCOOHOCTb KOTOPBIX HaXOAUTCSl HA YPOBHE, HE OTJIMYAIOIEMCS OT JMKOPACTYIIUX PACTEHUI.
Llens paGoTHI — BBISIBICHUE BIHAHUS OCBEIICHHA H (QUTOrOPMOHOB Ha POCT KJIETOUHBIX KYJIBTYp
roJlyOUKH IUTKOBOM U cunTe3 umu DC.

B pabote HCronb30Bany KallyCHbIE U CyCIeH3HOHHbIE KIeTku V. COrymbosum, MHUIHH-
POBaHHBIE U KyJIbTHBHpYeMbIe Ha cpexe WPM, nononuennoii 2,4-J1 n BAII (0,45/0,9; 0,45/0,45;
0,9/0,45 MmxM), kak Ha cBety (60 MxMomb/M*c™!, 16-4acoBoii (oTomepros), Tak U B TEMHOTE.
Ananusuposanu cozpepxanue @C (pactBopuMbIX (GeHonbHbIX coenunenuii (POC), ¢pnaBononon
(D), pnaBanos (Das), npoanrouuanuanaos (I1po)).

Caet crniocodcTBOBal Oosiee ObICTpOMYy (OPMHPOBAHUIO M POCTY PBIXJIBIX KajurycoB. Ha
HEpBBIX MacCakax CBET CTHUMYJHpoBan HakomieHne ®C, B nampHeiineM ero 3¢hekT HuBeIUpo-
BaJICS. YBeIMYEHHE KOHUEHTpauu uurokuuuua B cpene (0,45/0,9 MkM) npUBOAMIO K MaKCH-
MaJIbHOH CKOPOCTH POCTa KaJUIyCOB, a TAK)KE MOJIOKHUTEIBHO CKa3bIBasIoch Ha HakomeHun PC B
TEMHOTE M Ha cBeTy. CBeT crnocoOCTBOBANI OBICTPOMY pPOCTy OMOMACChl HU3KOArperupoBaHHOM
KyJIBTYPBI CyCIICH3HOHHBIX KIeToK. [Tocie 6 maccaxa yposeHs @nap u IIpo nmosermancs B 2 pasa
B npucytctBun 0,45/0,45 MkM 1 B nasbHeiIeM coxpaHsics. YBeInYeHHe KOHICHTPAIMHU IUTO-
KHHVUHA He NIPUBOAMIO K IOBBIICHHIO ypoBHI OC, Kak y KamrycoB. Takum oOpa3oM, CBET CIIO-
cobcTByeT Oosiee ObICTPOMY (DOPMHUPOBAHHIO KIETOYHBIX KYJIBTYP TOJNyOMKH IIUTKOBOIL. Jleii-
CTBUE CBETa NPH HHULMALMU KylIbTyp B coueranun ¢ 0,45/0,9 MkM n1d kautycoB u
0,45/0,45 MKM Ju1si CYCIIEH3HOHHBIX KJIETOK MOXET BBICTYNATh MHCTPYMEHTOM, MO3BOJISIFOLIMM
aKTHUBUPOBaTh HakomieHue OC.

Paboma evinonnena npu nodoepaicke npocpammul Cmpame2uiecko20 aKkaoemMuiecko2o Ji-
oepcmea «I[Ipuopumem 2030» Munucmepcmea nayku u gvicuteco o6pasosanusi Poccuiickoii @e-
depayuu.
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OIIEHKA JIEKTPOTEHHOM AKTUBHOCTHU MUKPOBHOI'O
BUOITPEITAPATA DOP-UNI B BUOTOIIJIMBHBIX 2JIEMEHTAX

H. C. Tamaposekuii **, A. H. Yecnoxosa , I'. O. XK1anosa 23

LOrBOY BO «MPHUTY», UpkyTck, Poccust
20r'bOY BO «UI'Y», UpkyTck, Poccust
3BM CO PAH, Jluctssinka, Poccus

*alnich99@gmail.com

Kuarouesbie ciioBa: 6uororumeHblii anemedt (BTD); 6uonpenapat DOP-UNI; HedTs; 31eKTpO-
reHHasi aKTUBHOCTb

EVALUATION OF THE ELECTROGENIC ACTIVITY OF THE
BIOPREPARATION DOP-UNI IN BIOFUEL CELLS

D. S. Tamarovsky '*, A. N. Chesnokova !, G. O. Zhdanova %°

LINRTU, Irkutsk, Russian Federation
2]SU, Irkutsk, Russian Federation
3BM SB RAS, Listvyanka, Russian Federation

Keywords: biofuel cell (BFC); biopreparation "DOP UNI"; petroleum; electrogenic activity

Iupora no0buu U mepepaboTku HeBTH OOYCIABIMBACT BBICOKHE PHCKH 3arps3HEHHUS
OKpY>Kalollei cpezibl HepThIO U NMPOLYKTaMU ee nepepaboTku. B cBs3u ¢ 3TuM HcciaenoBaHus B
00J7aCTH OYHCTKU BOJBI OT HE(TAHBIX 3arPA3HECHUHN SIBIACTCS JOBOJIBHO aKTyaIbHOH IPOOIEMON.
B pamkax TexHomoruu OMOTOINIMBHBIX »1eMeHTOB (BTD) ouncTka CTOUHBIX BOJ CONpSDKEHA C
HOJIy4eHHeM OHOAIEKTPUUYECTBA, YTO 00yCIaBIMBACT NMEPCIEKTUBHOCTD 3TOr0 Moaxoza. B nam-
HOH paboTe SKCIEPUMEHTAIBLHO MPOAEMOHCTPUPOBAHA CIIOCOOHOCTH MHMKPOOPTaHU3MOB KOM-
Mepueckoro Hedrepaspymaromiero ouonpenapara DOP-UNI (OO0 «JlabopaTopusi MUKPOGHBIX
TeXHOJIOTui», PD) renepuposats snekrpuyeckuii Tok B BTD B npucyrcrBuu HedhTH. DinexTpuye-
cKHe mokaszarenu nccaenyemsix bTD mocturanm MakcuMaabHBIX 3HaUeHHI Ha 5—6-€ CyT 3KCIe-
puUMEHTA. TaK, MAaKCHUMAaJIbHBIC 3HAYCHUs HAIPSHKCHHSA, I'CHECPUPYEMOI'0 MHKPOOpraHu3MaMu
ouonpenapara B npucytcrBuu 0,1 % HedrH, B nepsbie 2 cyT dKkcnepumenTa Bospactanu ¢ 0 MB
10 250 MB, a k 6 cyT — 1o 510 MB. MakcumanbHoe 3HaUCHHE CUJIBI TOKA IPH 3TOM Ha 6 CyT J10-
crurano 908 MxA. Bknazn 6uonpenapara DOP-UNI B paboty BTD noarsep:kaanu HU3Kue 3J1eK-
TpuuecKkue napameTpsl KOHTposibHbIX BTO (He coneprxkamux 6uonpenapar). Tak, Ha 6 CyT dKcHo-
sunuu npu pabore bTO, comepxamux Ouonpenapat u 0,1 % HedTH, HA BHEIIHIO HArpys3Ky
500 Om, ux yzaenabHas MOLIHOCTD cocTaBisia 45,5+20,6 MkBT, B TO BpeMsi Kak uccienyemblii mo-
Kazarellb KOHTpoabHbIX BTO (0e3 no6aBienuss MUKpOOPraHU3MOB OHOIpenapaTa) He MpPeBbIIall
3 MkBrt. IlomyueHHBIE NaHHBIE JEMOHCTPHPYIOT BO3MOXHBIC IEPCHEKTUBBI NPUMEHEHHs OHO-
npenapara «DOP-UNI» B Texnonoruu 5TO [uis ounctku Hedre3arps3HEHHBIX CTOYHBIX BOJI.

Asmopbi npusnamenvrel 2en. oupekmopy OO0 «Jlabopamopust MUKPOOHBIX MeEXHOI0SUL
. B. Cepoiorogy 3a niobesno npedocmagiennviii oopazey ouonpenapama DOP-UNI. Hccneoo-
6aHUe  BLINOIHEHO  Npu  QUHaHcogol  noodepoicke  epanma PH®  Ne 25-44-02008,
https://rscf.ru/project/25-44-02008/.
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BJIMSTHUE 'VMATOB U BAKTEPUAJIBHBIX ITPEITAPATOB
HA COCTOAHHUE ITOCAJOYHOI'OMATEPHUAJIA KJIEHA
CEPEBPUCTOI'O (ACER SACCHARINUM L.)

M. . Tumepramun *, P, C. UBanos %, A. M. Hazapos 2, C. I1. Yersepuxos .,
I'. P. Kynosiposa !

LYUB YOUILL PAH, Yda, Poccus
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KuroueBble ciioBa: GakTepr, CTUMYJIHPYIOIINE POCT PACTCHHH, TYMHHOBBIC BEIIECTBA, KIICH
cepebpuctslit (Acer saccharinum L.), ¢uroropMoHst

THE EFFECT OF HUMATES AND BACTERIAL PREPARATIONS ON
THE CONDITION OF SILVER MAPLE (ACER SACCHARINUM L.)
PLANTING MATERIAL

M. D. Timergalin **, R. S. Ivanov !, A. M. Nazarov 2, S. P. Chetverikov ,
G. R. Kudoyarova ?

LUIB UFRC RAS, Ufa, Russian Federation
2 Ufa State Petroleum Technological University, Ufa, Russian Federation

Keywords: Plant Growth-Promoting Bacteria, humic substances, silver maple (Acer sacchari-
num L.), phytohormones

Kiten cepebpucraiii (Acer saccharinum), taxyke W3BeCTeH Kak KJIEH caXapHCThlid, oOnasaer
JIEKOPATUBHOM, XO3HCTBEHHOW, METUIIMHCKOW W JKOJIOTHYECKOH LEeHHOCThIo. s co3maHust
YCTOHYMBBIX 3€JIEHBIX HACAKICHUH TPEOYeTCsl JOCTATOUHOE KOJIMYECTBO BHICOKOKAUECTBEHHOIO
[OCAZI0YHOr0 MaTtepuaia co 30pOBOH KOpPHEBOH cucteMoil. OIHUM U3 CIOCOOOB MOBBILICHHS
Ka4ecTBa IOCAI0YHOTO MaTepHala sIBJISETCS MCIOJIb30BaHHE OaKTEpUil CTUMYJHUPYIOIIHUX POCT
pacrenuii unu PGPB (Plant Growth-Promoting Bacteria). Biusinue 6akrepuii Ha KOPHEBYIO CH-
CTEMY PACTECHUI OOBSCHIETCS UX CIIOCOOHOCTBIO MPOIYLUPOBATH (GPUTOTOPMOHBI AYKCHHBI, KOTO-
pBIe CTUMYTHPYIOT BeTBIeHHE KopHel. ['ymuHoBbIe BemecTBa (I'B) Tarke OKa3bIBAIOT MOJIO0XKH-
TENBHOE BIMSIHUE Ha KOpHEBYto cucreMy. KomOuHuposanHas oopaborka PGPB u I'B B Gomnbieii
CTEIEHH CTUMYJIMPOBAJIA POCT PACTEHHUIT KIIEHA 3a CUET ITOBBILICHUS YPOBHS ayKCHHA, OKa3bIBaja
a7 TUBHBINA A deKT Ha pocTOBbIE MoKa3aTenu. Vcrnonbp30BaHue MOJICKYIISIPHO-THHAMUYECKOTO
MOJICIIUPOBAHHS MO3BOJIMIIO C/IeNaTh BBIBOJ, YTO I'B CBA3BIBAIOT ayKCHHBI, YTO, BEPOSITHO, 3a-
LIMIIACT JTa0WIbHBIE TOPMOHBI OT AETPaJIalliy IIOUYBEHHBIMH (epMeHTaMu. TakKke BBISBICHO, YTO
couetanue I'B ¢ OGakTepuaibHBIMU IperapataMi BIHUsIO Ha ypoBeHb ABK M LHUTOKMHHHOB B
pacTeHusX, ONTUMHU3HUPYs (HOTOCHHTE3 M BOJIHBII 00MeH. AnautiBHbii 3ddext I'B u PGPB mo-
JKeT OBITh MCIIOIb30BaH JUISl TTOJTYUCHHS IPENapaTtoB CTUMYJISITOPOB POCTA JIPEBECHBIX PACTCHUIA,
B TOM YHCJIE KaK CIIOCOO PEIICHNs KOJOTHYECKHX M KIMMATHYECKUX MPoOIIeM.

Hcenedosanue svinonneno npu noooepacke PH® (epanm Ne epanm Ne 25-26-00171).
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PHENOLIC COMPOUNDS OF DRACOCEPHALUM PALMATUM

N. K. Chirikova '*, D. N. Olennikov 2

INEFU, Yakutsk, Russian Federation
2JOEB SB RAS, Ulan-Ude, Russian Federation
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Dracocephalum palmatum Stephan — pacrenue, UCHOB3yeMoe B HAPOJHON MEIMIMHE KO-
4yeBHUKOB. B SIkyTuu BcTpeuaercs B AnpanckoM, Kombivckom, ApkruueckoM, Sno-Wuaurup-
ckoM (riopucTHUeCcKuX paiionax. B Hagzemuoii wactu D. palmatum ycraHoBieHO comepikaHue
23 coeMHEeHHH, BKIoYast 6 (eHUIITPONAHOMIOB, 2 KyMapuHa, 13 (raBoHOUIOB U 2 TpUTEpIEHa.
Cpenn uux B pome Dracocephalum srepseie 0OHapyskeHbI 8 coefMHEHMI (CalbBHAHOIMEBAS
kuciora B, kadrapoBas KUCIIOTa, IMKOpUEBask KUCIOTa, yMOEIIU(PEPOH, ICKYIeTHH, allUI€HUH-
7-O-B-D-rarokypononupanosus, usopoudonud u noreonunt-4'-0O-B-D-riurokonupanosus). dia-
BoHOMBI (20,987 mr/r), B wactHOCTH (aBoHbl (20,844 Mr/r), npeobianaoT cpeau (PeHOIbHBIX
coenmHeHnit B oopasue D. palmatum. 13 HuX BBIZENISIOTCS B Ka4eCTBE JOMUHHPYFOMINX IIHHAPO-
3uz (12,075 mr/r) u xocmocuuH (5,683 Mr/r). dnaBaHoHBI cocTaBisitoT MeHee | % ot obmero ko-
nuectBa (raBoroun0B. KommuectBo rimmko3umos B Tpase D. palmatum mpeBbimaer armuKoHbI B
11 pa3. Cpeau rimko3u0B npeodiagaoT MoHOrMKo3u sl (19,420 mr/r), a 6uo3uas! (pyTHHO3H-
JIbI) COCTABIISIIOT OKOJIO 3 % oT obuiero copepkanus ¢GiaaBoHonnoB. Conepkanue (GeHumporna-
oo B D. palmatum He mpesbimiaer 15 % obuiero konuuectBa HACHTHOUIMPOBAHHBIX (e-
HOJIBHBIX coefnHeHuit. OCHOBHBIMU TPEICTABUTEISIME SIBISIOTCSE po3mapunoBas (1,614 mr/r) u
callbBUaHOIOBast KUCIOTHI (1,456 Mr/r). Poib po3MapuHOBO# KUCIOTBI, XapaKTepHOH JuIs ceMeii-
crBa Lamiaceae, ocraeTcst HEsICHOIA, MOCKOJIBKY €€ TIPUCYTCTBHE HE OBUIO BBIIBICHO BO BCEX BH-
nax Dracocephalum. O6uiee conepxanue (EHOIBHBIX COCIMHCHUH B KyJbTHBHPOBAHHOM 00-
paste D. palmatum (17,571 mr/r) Ha 28 % wmeHbmie, 4eM B aukom obpasue (24,503 mr/r). Coctas
COCIMHEHUI B KyJIbTMBUPOBAaHHBIX 00pa3liaXx WICHTUYEH C COCTaBOM B JMKOM 0Opasiie, 3a Hc-
KJTFOYEHHEM BBICOKOTO COJEpKaHUsI OHO3HIIOB B KyJIBTUBHPOBAHHBIX 00pa3uax (2,735 mr/r), 4to
CBUICTEIBCTBYET O COXPAaHEHHH XUMHYecKoro cocrasa D. palmatum mpu nckyccTBeHHOM BbIpa-
LIMBaHUU. BBIIBICHO HEpaBHOMEpHOE pacrpejeieHre (EHOJbHBIX COEIUHEHHUH 110 OpraHam
pacTeHus: MaKCUMaJbHOE COJIepKaHHE COEIMHEHHH OTMEYEHO B JUCTbsX (37,825 mr/r), MuHu-
MasibHOE — B 1BeTKax (11,251 mr/r), a crebmm cozmepkaT MpoMeXyTOYHOE KOJIMUECTBO BEILECTB
(20,959 mr/r). PesynbraThl MCCIEIOBaHHS aHTHOKCHAAHTHOW aKTHMBHOCTH Tpasbl D. palmatum
MOKa3bIBAIOT, YTO (DEHOJIbHBIE COEMHEHHs JAHHOTO PACTEHHs CIIOCOOHBI HEHTpalM30BaTh CBO-
6o/IHBIC pajvKanbl 1 MosiekyJibl NO, MHAKTMBUPYIOT EPOKCHL BOJIOPO/a U HOHBI Fe?’,

Hccnedosanue svinonneno npu noooepicke eocyoapcmeennozo 3adanusi Munobpnayku
Poccuu (FSRG-2026-0010).
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USING POLYSCIAS FILICIFOLIA L. EXTRACTS TO INCREASE THE
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A. A. Emrez*, O. G. Yakovets
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B mnocrnennee BpeMsi 0COOEHHO OCTPO CTOUT IpoOsiema 3acosieHus mo4B. [ToBbIlIeHHBIE
konneHTpaimu NaCl oka3pIBalOT yrHeraroliee BIMSHHE Ha METa0OJIM3M PAcTeHHH, HapyIIAoT
BOJHBII OOMEH M CHIKAIOT (POTOCHHTETHYECKYIO aKTHBHOCTb. B KauecTBe CPEACTB, MOBBILIAIO-
LIMX CTPECCOYCTONYMBOCTD PACTEHUI, Bce 0OJIbILee MPUMEHEHHE HaXOsIT OHOIpenaparhl, MoTyva-
€Mble Ha OCHOBE BBITSDKEK M3 PACTUTENIBHOTO ChIPbs. MICTOPHYECKH HCIONB30BaHHE PACTUTEIBHBIX
BBITSDKEK HAYaJIOCh 3a/10J1r0 JI0 MOSIBICHUS] XUMHYECKUX MPENapaToB. JKOIOTHIECKHE MOCIISICTBHS
MPUMEHEHUS] CHHTETHYECKUX PEryJISTOPOB POCTA M NECTUIMIOB BBI3BAJIM HOBBIH HHTEPEC K MPH-
ponubiM coequnenusiM. Polyscias filicifolia L. ucronssyercst 8 Gpapmakosioruu v ¢purorepanuy,
€ro JIMCThsl COAEPKAT (PpIABOHOMIBI, CATIOHHHBI, TTOJH(EHOIBI, OPraHMYECKHE KUCIOTBI, TPHTEP-
nensl, 3¢upHble Macia. Biarogaps cBoemy xummdeckomy cocraBy Borrsbkku u3 P. filicifolia L.
MOT'YT PaCCMaTPUBATHCS KAK XOPOIIHE MOIYJISITOPBI CTPECCOYCTOHYMBOCTH Y PACTEHHUIA.

HccnenoBanus npoBoawiid Ha 8—10-IHEBHEIX MPOPOCTKAX 03UMOH pxxu copra Kames:, BBI-
palIeHHBIX PYJIOHHBIM crioco6om. BeiTsbkky u3 Beicyinennbix sucthbes P. filicifolia L. momyuamu
myTeM 3KCTpakiuu 70 % STUIOBBIM CIIUPTOM C IOMOIIBIO 00OpaTHOro XonoAunbHuKa. CemeHa
obpabatsiBanick BeITsDKKOHN (1:10) B Teuenne 24 4. DKCIO3UIHS TPOPOCTKOB B COJIEBBIX PAaCTBO-
pax cocrasisuia 24 4. KoimdecTBeHHOE OIpeelieHre Xl a, XJ1 b, X a + xu1 b, kaporuHON10B B
AIIETOHOBOM BBITSDKKE TIPOBOJIMIIM 110 CTAHAAPTHON METOIMKE.

BBIsBIICHO, YTO IPOPOCTKU PXKH JAHHOTO COPTA SBIIOTCS JOCTATOYHO YyBCTBHTCIBHBIMU
k neiictButo NaCl: mpucyTcTBHe B Cpesie BBIpAIMBAaHUs COMM B KOHIEHTparmsx 5, 50, 150,
200 MM mpuBOIMIO K YMEHBIICHHIO cojepkaHusi (orocuHTeTnyeckux mnurmeHTtoB (PCII),
1 MM NaCl oka3siBast cTUMYITHPYFOIIEe ACHCTBUE Ha (HOTOCHHTETHUSCKUi ammapat. [Ipenodpa-
00TKa CeMsIH BBITSDKKOHM criocoOcTBoBaa nosbieHuio conepxkanust @CII Bo Bcex mpopocTkax.
OCo0EHHO BBIPQKEHHOE TIPOTEKTOPHOE JICHCTBHE BBITSDKKH BBISIBICHO NPU CHIBHOM 3aCOJICHHU
(> 150 MM NaCl). IIpu 3TOM MakCUMaJIbHOE 3aIUTHOE JICHCTBUE BBHITSHKKA OKa3bIBaJla TPH JICH-
ctBun 200 MM NaCl: conepxanue OCII yBenmumnBanocs B cpeaneM B 1,5 pasza. Takum oOpazom,
MOYKHO 3aKJIIOYHTh, YTO NPefoOpaboTKa CeMsSH O3MMOM XK BBITSDKKOM u3 nuctheB Polyscias
filicifolia L. crocoGCTByeT MOBBIICHNIO YCTOMYMBOCTH IMPOPOCTKOB MTAaHHOW CEIbCKOXO3STid-
CTBEHHOH KyJIbTYpBI K HOCIEAYIOIEMY AEHCTBUIO 3aCOICHHS.
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