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Pedepar.

Ilenwy. CtaThs HampaBlieHa Ha aHAIU3 U 000O0IIEHUE HayYHOU MHGMOpMAIIH
no BompocaMm OHOpa3HOOOpa3ust KyJIbTYPHBIX pAacTeHUH B  IOYBEHHO-
KIMMaTu4yeckux ycnoBusix CeepHoro 3aypanbs. MccnenoBanus npenHa3HaYeHBI
JUISl BBIBJICHUS MAKCHMAJIBHOTO ITOTEHLHANA CEJIbCKOXO3SAMCTBEHHBIX KYJbTYP,
M3yYCHHS  3aKOHOMEPHOCTEW  B3aUMOACHCTBHS  TEHOTHIIXCpena»,  Kak
BAKHEWIIEro mnposiBieHus d>(Pdekra amantanuu, CO3JaHUS MYTaHTHBIX U
rUOpuaHBIX (QOpM HAa OCHOBE TI'€HETUKO-OMOTEXHOJIOTHYECKUX  METOJIOB.
Matepuansl MOTYT HPEICTaBISITh UHTEPEC A OOCYXKACHHUSI HOBBIX NMOAXOMIOB K
npobiieMe TPOAOBOJIILCTBEHHON Oe3zomacHOCTH. Mamepuanst u  memoobwt.
OKCHEepUMEHThl B  MOJIETUPYEMBIX YCIOBUSX BBINOJHEHB B JabopaTopuu
OMOTEXHOJIOTMYECKMX M  MHKpPOOMOJIOTMYECKUX HuccienoBanuid  MHcturyra
ouonorun TromeHckoro rocyaapcrBeHHoro ynuBepcutera (TiomIVY). IloneBwie
UCIIBITAHUS TIPOBEJEHBI HAa AKCIIEPUMEHTAJIBLHOM MOJUroHe Oomoctanuuu Troml'yY
«O3epo Kywak» pans wu3ydeHHs] TEHETHYECKOro pa3HooOpasus KyJIbTYPHBIX
pacTeHul U Ha SKCIIEPUMEHTAILHOM y4acTKe T0OO0JbCKOW KOMIUIEKCHON HAayYHOU
craniuu Ypanbckoro otnenenuss PAH. 3aknaaka ombITOB, y4eThl, HAOMIOACHUS
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IPOBEJICHbl MO KJIACCUYECKUM METOJMKAM TOCYJIapCTBEHHOI'O COPTOHMCIIBITAHUS
Bcepoccuickoro  MHCTUTYTa TIE€HETHMYECKHX  PECypCcOB  PAacTEHHW  HUMEHHU
H. Y. BapuioBa (BUP) u Mexnynapogaeim  kinaccudukatopam COB  ms
pa3IMUHBIX POAOB pacTeHuil. Pe3yaromamovt u o6cysycoenue. OnucaHbl
abuoTtvyeckrue W OUOTHMYECKHE (PAKTOPHl, BIMUSIONIME HA  CTPYKTYPHO-
(YHKIIMOHATIBHOE COCTOSIHME KYJbTYPHBIX pacTeHud Triticum aestivum L.
Hordeum vulgare L., Linum ussitatisimum L. IIpexcraBicHbl JaHHBIE O
peanu3aluMy MOTEHIMada TEeHOTUIA 4Yepe3 MPOSBICHHUE CEJICKIIMOHHO-IIEHHBIX
MpPU3HAKOB pacTeHuil Ha ¢eHoTunudeckoM ypoBHe. CopTa, KOJUIEKIIMOHHBIC
oOpasnpl, MyTaHTBl W THOpPHUIBI, 3apEKOMEHIOBaBIINE Cce0s B MpoIiecce
KOMILUIEKCHBIX OLEHOK B MOJEIMPOBAHHBIX YCIOBHUSAX JIaDOPATOPHUH U IOJIEBOM
UCIIBITAHUM, MOTYT OBITh BKJIIOYEHBI B CEJICKIIMOHHBIE MPOTPAMMbI B KaueCTBE
UCTOYHUKOB M JIOHOPOB IIEHHBIX MPU3HAKOB. [IepCEKTUBHOCTh WMHTPOAYKUUHU
Glycine max (L.) Merr.) u Linum usitatissimum L. B ycioBusx rora TroMeHCKOH
o0jacTu ompenensieTcs MOMCKOM COpPTOB, MAaKCHUMAaJbHO IPHUCIOCOOJIEHHBIX K
JTUMUTUPYIOIIMM  dakTopam  (TeMIeparypHblid  pexuM,  (OTONEPUON).
PaccmatpuBaetrcsi 3 PEeKTUBHOCTH MPEANIOCEBHOM OOpabOTKH CEMSIH SpOBOM
MIICHUIIBI HAaHOYACTUIIAMU cepedpa, KpeMHHs U OuompemnapaToB Kak crocod
3alUThl PACTEHUH OT BO3AEUCTBUS (PUTOMATOrEHHBIX I'pUOOB. Bb160dbl. BrisiBieH
MIUPOKUM  CHEKTP HM3MEHYUBOCTH  MOPGOJIOTHYECKUX,  (U3HOJOTUYECKHUX,
OMOXMMHUYECKUX M  TEHETHYECKUX  TMPU3HAKOB  KYJIbTYPHBIX  PaCTEHUH,
BbIpamBaeMblx B CeBepHOM 3aypasibe. Mcnosb30BaHHE 3KCIPECC-IHATHOCTUKN
xjopodmwa B aUCThAX ¢ momompbio npubopa SPAD 502 mano BO3MOKHOCTH
MOJIYYUTh HOBYI HH(POpMAIKIO O (PU3HOJOTMYECKOM CTAaTyCce pacTeHU B
MEHSIOINXCA YCIOBUAX OKpyXKarouien cpenpl. [lokasana pons MyTalmoOHHON H
PEKOMOMHAIIMOHHOW M3MEHYMBOCTU B YBEIMYEHUHM T'€HETHUYECKOr0 pazHOoOOpa3us
pacTeHUN.

Kntouesvie cnoea: TEHETHYECKHE PECYpPCHl, CTpecc-(pakTopbl, XUMUYECKHUIl
MyTareHes, HAHOTEXHOJIOTHH, U3MEHUUBOCTD.
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Pegepar.

Mema. CtaTTs cipsiMOBaHa Ha aHai3 1 y3aralbHEHHS HAyKOBO1 iH(opmarrii 3
NUTaHb Ol10PI3HOMAHITTS KYJIBTYPHUX POCIWH Y IPYHTOBO-KJIIMAaTUYHUX yMOBax
[TiBHiuHOTrO 3aypais. JlocaiaKeHHsl MpU3HayYeH] sl BUSBIICHHS MaKCUMaJIbHOTO
MOTEHI[IaTy CLICHKOTOCIOAAPCHKUX KYJBTYp, BHBUYEHHS 3aKOHOMIPHOCTEU
B3a€EMOJIII  «TEHOTUIIXCEPEOBUIIE», SK HAUBAXIMBIIIONO MPOSIBY €(PEeKTy
aganTailli, CTBOPEHHd MYTAHTHUX 1 TIOpUAHUX (OPM HA OCHOBI T'E€HETHKO-
O10TEXHOJIOTTYHUX METO/IB. Matepialii MOXyTh TPEACTABIATH IHTEPEC IS
00roBOpEHHS HOBHX ITIJIXO/IIB 10 TPOOJIEMH MPOI0BONIbUOI Oe3neku. Mamepianu i
Memoou. EXcnepuMeHTH B MOJIEThOBAaHMX YMOBAaX BHKOHaHI B Jlabopartopii
O10TEXHOJIOTTYHUX 1 MIKPOOIOJIOTIYHUX  JOCHKeHb [HCTHUTYTYy — Glosorii
TromeHncbkoro nepxaBHoro yHiBepcutery (TromIY). IlonboBi BuUnpoOyBaHHS
MIPOBE/ICHI Ha eKCIIepUMEHTaIbHOMY nodiroHi 6ioctaniii Trom{Y «O3epo Kyuak»
JUIsl BUBYEHHA TIE€HETUYHOTO PpI3HOMAHITTS KYJIbTYpHHUX PpOCIMH 1 Ha
eKCTIICpUMEHTaNbHIN  AiasgHIl  ToO0NMbChKOT KOMIUIEKCHOI HAyKOBO1  CTaHIIIl
VYpanscekoro BimmutenHs PAH. 3akmagka pocimimiB, OOJIKH, CIIOCTEPEKCHHS
NPOBEICHO 3a KIACHYHUMHM METOJAMKAMH JIepP>KaBHOTO COPTOBHUNPOOYBaHHS
Bcepociiicbkkoro I1HCTUTYTy TEHETHYHHX pecypciB pociamH iM. M. 1. BaBumiiosa
(BIP) Ta Mixunapoauumu kinacudikatopamu PEB nns pi3HuUX poAiB poOCiuH.
Pe3ynomamu ma 06206openna. OnucaHi a0loTUYHI W OIOTHYHI YMHHMKH, IO
BIUIMBAIOTh HA CTPYKTYpHO-(DYHKI[IOHAIBHUN CTaH KyJbTYpHHX POCIHMH Triticum
aestivum L. Hordeum vulgare L., Linum ussitatisimum L. TlpeacraBieni naHi
I0JI0 peati3allii MOTEHIlaly TeHOTHITy Yepe3 MpOsiB CENEKIIHHO-IIIHHNX O3HaK
pociuH Ha (eHotunmHOMy piBHI. COpTH, KOJIEKIIHI 3pa3ku, MyTaHTU 1 TiIOpUIH,
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IO 3apeKOMEHIyBaIH ce0e B MPOIECi KOMIUIEKCHHX OIIIHOK Yy MOJEThOBAHHUX
yMoBax Jjabopartopii 1 MOJbOBOMY BHUIIPOOYBaHHI, MOXYTh OyTH BKJIIOYEHI B
CENIeKITIHI MpOoTrpaMu SK JpKepesia 1 IOHOPW IIHHMX O3HaK. [lepCreKTHBHICTH
iaTpoaykmii Glycine max (L.) Merr.) i Linum usitatissimum L. B ymoBax miBIHS
TromeHChKOT  00JacTi  BU3HAYAETHCS  IOIMIYKOM  COPTiB, MAaKCHMAJIbHO
MPUCTOCOBAHUX JO JIMITYBaJIbHUX YMHHHUKIB PETIOHY (TEMIIEpaTypHUH DPEXHM,
dbotonepion). PosrmsimaeTbcss €PEKTUBHICTh IEPEANIOCIBHOI 0OpOOKM HACIHHS
NIIEHUIl Spoi HaHOYACTKaMHu cpibja, KpeMmHilo 1 OlompemnapaTiB SK CIOCO0Y
3aXUCTy POCIUH BiA BIUTUBY (iTomaroreHHux rpubiB. BucHoBku. Busisieno
IIUPOKUN CHEKTP MIHIMBOCTI MOP(OIOTIYHUX, (i31070TTYHUX, O10XIMIYHUX 1
TeHETUYHUX O3HAK KyJIbTYPHUX POCIWH, BuUpouryBaHux y [liBHIuHOMY 3aypaiuii.
BuxopucranHs ekcnpec-11arHOCTHKU XJIOpOo(dUTy B JIUCTI 32 JOIMIOMOTOIO MpUiIaay
SPAD 502 nano MOXIUBICTH OTpUMATH HOBY 1H(oOpMaIio mpo (i3ioJ0oTTuHUAN
CTaTyC POCIWH Yy MIHJIUMBUX YMOBax JoBKULIA. [lokasaHa poyib MyTariiHoOi 1
PEKOMOIHAIIHHOT MIHJIMBOCTI B 30UIBIIIEHH] TEHETUYHOTO PI3HOMAHITTS POCIIMH.

Kntouosi cnosa: rteHeTW4H1 pecypcd, crpec-pakTopu, XIMIYHMI MyTareHes,
HAHOTEXHOJIOT1], MIHJIUBICTb.
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Abstract.

Aim. The article aims to analyze and summarize scientific data on the
biodiversity of cultivated plants in the soil and climatic conditions of the Northern
Trans-Urals. The research is developed to identify the maximum potential of crops,
study the patterns of interaction between ‘“‘genotypexenvironment” as the most
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Important manifestation of the adaptation effect, and create mutant and hybrid
forms based on genetic and biotechnological methods. The materials may be of
interest in discussing new approaches to food security. Methods. Experiments
under simulated conditions were performed in the laboratory of biotechnological
and microbiological research of the Institute of Biology of Tyumen State
University (TSU). Field tests were conducted at the experimental site of the
Biological Station of TSU “Lake Kuchak™ to study the genetic diversity of
cultivated plants and at the experimental site of the Tobolsk scientific station of the
Ural Branch of the Russian Academy of Sciences. Laying of experiments,
accounting, and observation had been carried out according to the classical
methods of State Variety Trials of the Vavilov Institute of Plant Industry (VIR)
and the CMEA International Classifiers for various plant genera. Results. Abiotic
and biotic factors influencing the structural and functional state of cultivated
plants Triticum aestivum L., Hordeum vulgare L., Linum ussitatisimum L. had
been analyzed. The data on the potential implementation of the genotype through
selectively valuable characteristics of plants at the phenotypic level had been
presented. An assessment of fusarium resistance was carried out in 22 cultivars of
spring bread wheat grown in the Northern Trans-Urals. Cultivars, collection
specimens, mutants and hybrids that had proven themselves in the process of
comprehensive assessments in simulated laboratory conditions and field trials
could be included in breeding programs as sources and donors of valuable traits.
The prospect of the introduction of Glycine max (L.) Merr.) and Linum
usitatissimum L. in the South of the Tyumen region is determined by the search of
cultivars for most adapted to the limiting factors (temperature mode and
photoperiod). The efficiency of pre-sowing treatment of spring wheat seeds with
nanoparticles of silver, silicon and biological products was considered as a method
of protecting plants from the effects of phytopathogenic fungi. Conclusions. A
wide variability range of morphological, physiological, biochemical and genetic
characters of plants in the Northern Trans-Urals was revealed. The use of express
diagnostics of chlorophyll in leaf cells using SPAD 502 device made it possible to
obtain new information on the physiological status of plants under changing
environmental conditions. The role of mutational and recombination variability for
increasing the genetic diversity of plants was shown. A positive effect had been
obtained from the pre-sowing treatment of seeds of spring soft wheat cultivars with
silver nanoparticles to activate growth processes with the prospect of minimizing
the use of chemical fertilizers.

Key words: genetic resources, stress factors, chemical mutagenesis,
nanotechnology, variability.
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BBenenue/Introduction. CeepHoe 3aypainbe OTHOCUTCS K OJHOMY U3
OoraTemmMXx W YHUKAJbHBIX PECYpPCOB  MPOJOBOJIBCTBEHHBIX, KOPMOBBIX,
JIEKapCTBEHHBIX W TEXHUYECKUX pacTeHud. OJHAKO HU3KUNA OUOKIMMATUYECKUI
MOTEHLIKAJ, Pa3BUTHE ra30- U He(PTETOOBIBAIOIIETO KOMIUIEKCOB, MHY CTPHUATU3AIIHS
U ypOaHM3alus TEPPUTOPUN CYILIECTBEHHO YMEHBINAIOT CIIOCOOHOCTh PACTEHUN K
BBDKMBAHUIO, BOCHIPOU3BEACHUI0O U KOHKYPEHIIMHM, MPUBOAUT K OCIA0JICHHUIO
NOTEHIIMAIBHBIX CIOCOOHOCTEW BHUAOB, a MHOI/IA K HMX IOJHOMY HCYE3HOBEHHIO.
CoBeplIEHHO OYEBMJIHO, YTO HYXKHO HE TOJBKO pAlMOHAIBHOE HCHOJIb30BAHKE
PACTUTENBHBIX PECYPCOB, HO TAaKKE COXPAHEHUE W YBEIMYEHUE T'€HETHYECKOTO
pazHooOpasus.

B nacrosmee Bpems Ha kadenpe O0TaHUKHA, OMOTEXHOJIOTUU W JIAHAIIAPTHOM
apxuTekTypbl MHCTUTYTa OMonoruu TIOMEHCKOTo TOCyAapCTBEHHOTO YHHUBEPCUTETA
MIPOBOJIUTCS HAYYHO-UCCIIEIOBAaTENbCKasl padoTa € MCHOJb30BAaHUEM HMMEIOUTUXCS
CTPYKTYp: Hay4dHasl J1abopaTopusi OMOTEXHOJOTHYECKUX W MHUKPOOHOJIOTHYECKUX
MCCJIEIOBaHMM; repOapHblii U ceMeHHOU (OHABI, HU3KOTEMIIEPATypPHOE XPaHUIIHIIE
U1 OMOJIOTUYECKUX OOBEKTOB (CEMEHA, paCTUTENIbHbIE TKaHU, MUKPOOPTaHU3MbI U
Ip.); UHTPOAYKIMOHHBIM M  MCHBITATENIBHBIM  SKCIEPUMEHTAIBHBIM  y4acTOK
(ouocranuua «O3epo Kywak») ¢ mosieBbIM NOPTATUBHBIM OOOPYJOBAaHUEM IS
M3YUYEHUsI OCOOEHHOCTEM pocTa W pa3BUTUA pacTeHuil (quHamuka (opmo-
o0pa3oBaTenpHOTO Mpolecca, (POTOCUHTE3, BOCHPUUMYUBOCTh K (DUTOMATOTEHAM,
YCTOHYUBOCTh K a0OMOTHYECKUM (paKTOpaM H JIp.).

Marepuansl u meroanl/Materials and Methods. Buocrannus TromeHnckoro
roCyJIapCTBEHHOTO yHHUBepcuTeTa Oblia co3aaHa B 1993 roagy u pacmosioxkeHa B
HwxnetaBnuHckom paitone TromeHnckoit oOnactu, B 50 KM K CE€BEpO-BOCTOKY OT
r. TroMeHb Ha 10HOM Oepery o3epa Kyuak [57°20' N, 66°03' E] (puc. 1).

Ha py6exe 19-20 cronetuit 31ech Obu1 HEOOIBINON Nocenok KydyakoBo, B HeM
npoxkuBainu pycckue u uyBamm. B 30-e roaet 20 Beka MECTHBIM KOJIXO03,
OoOBEIMHUBIINN HECKOIbKO mocenkoB Kyuakcko-MnkynabCkoit 03epHON CHUCTEMBI,
CTaJl 3aHUMAaThCsA TpombiciioM peiObl. C Havanma 60-X TOAOB Ha 03€pe YCHIUSIMHU
cnequaiiucTtoB CHOMPCKOrO0 Hay4YHO-HUCCIEAOBATENILCKOTO HHCTUTYTa PBIOHOTO
X03sicTBa U TIOMEHCKOTO phIOOKOMOMHATA OBLIIO CO37]aHO PHIOOBOJHOE XO3SUCTBO,
neiictBoBasiee 10 Hayana 90-x rogos ("Lake Kuchak". Monograph. 2005).

Bricora Hag ypoBHem wMopsa 61 M. Kimmar pe3ko-KOHTHHEHTAIbHBIN,
XapaKTEpPU3yeTCsd CYpOBOM 3MMOM M KOPOTKHM JIETHUM IEpUOAOM. Teppuropus
yMepeHHo-yBhaxHeHHas, [ TK=1,2—-1,3. ['o1oBoe KOJIMYECTBO OCAJKOB COCTABJISET
350-380 mm. CyMMa TMOJOXUTEIBHBIX TEMIEpaTyp BO3AyXa 3a TMEpPUoNI C
temmneparypoii Beime 10°C pasna 1700-1900°C; nponomkuTensHocTs nepuoaa 114—
123  cyrok. OtMeuaroTcsi JIOBOJIbHO 4YacThle 3acyXxu ciabod u  cpenHen
unteHcuBHocTH (Bakulin & Kozin, 1996; Ivanenko & Kulyasova, 2008).
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N3yueHne reHeTnuyeckoro pazHooOpasus KyJbTYPHBIX PACTEHUW M HUX JTUKUX
COpOAMYEH HayajioCh Ha SKCHEpPUMEHTAIbHOM yudacTke B 2006 romy B pamkax
COBMECTHOM HAYYHOM IPOrpaMMbl TIOMEHCKOTO rOCyIapCTBEHHOI'O YHUBEPCHUTETA U
Bcepoccuiickoro  Hay4HO-MCCIEIOBAaTEIbCKOIO  MHCTUTYTa  PACTEHUEBOJCTBA
uM. H. 1. BaBunosa (BUP); B coorBeTcTBUM C pemienueM YueHoro Coseta Trom['yY
ot 27.03.2006 6b11 opranu3oBaH TroMeHCKHI OonOpHBIN MyHKT, buocTtanius «O3epo
Kyuak», kyparopom kotoporo Obl1 HazHaueH A. S. bome. WccnenoBanusi OblLiu
noaaepxkansl pekropoM ['enHaguem Oununnosudyem KyieBoim.

Asiatic ?
Russia o 4503 bm

) | ® swoysite
= Cilies

Tyumen region

Pucynok 1. Pacrionoxenue moaurona Jijisi U3y4eHus: TCHETHYECKUX PeCypCOB PACTEHUH,
Tromenckas obnactb, HiwkneraBnuHCKui paiion: A — Pacrionoxxenue Ha kapte, b — Yacte
TeppuTopuu bronornueckoi ctanimu TIOMEHCKOTO TOCYAapCTBEHHOTO YHUBepcuTeTa «O3epo
Kyuak», 2019 r., aBrycT (CHATO C IpOHA).

Figure 1. Location of the test site for the study of plant genetic resources, Tyumen region,
Nizhnetavdinsk district: A — Location on the map, B — Part of the territory of the Biological Station
of Tyumen State University “Lake Kuchak”, 2019, August (made by drone).
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[TouBa y4acTka OKyJbTypeHHAas, JIECPHOBO-IOA30JIMCTAs cynecuanas. Kucior-
HOCTb B COJICBOM BBITSIKKE MOYBHI OJiM3Kasi Kk HeHTpansHOUl (pH — 6,6). Conepxanue
rymyca 3,67%. Conepsxkanue 6uoreHHbIx BernectB (Mr/kr): NHy™ — 19,5+0,12; NO, —
9,15+0,73; NO3 — 18,8+0,32; H,PO4s m HPO, — 433,3+34,51. BasoBoe conepsxanue
MakKpo- 1 MUKpod3JeMeHToB (Mr/kr): Ca — 3362,33; Mg — 1125,37; Fe —3553,51; Cu —
55,41; Zn— 402,52. Ananu3 moOYBEHHBIX MPOO MpoBenEéH Ha Oa3e JabopaTopuu
«IKOTOKCUKOJIOTHS» TOOO0JIBCKONM KOMIUIEKCHOM HAy4YHOH CTaHIMKU Y PajabCKOro
otnenenus PAH.

B nHacTosmee Bpemsi 3KCIIEpUMEHTAJIbHBIM y4acTOK Ha OwuocTtaHimu «O3epo
Kydak» MOXHO paccmaTtpuBaTh Kak HpupoaHbli mosmroH (Experimental Polygon)
JUTSI M3YYCHUS DKOJOTWYECKON TUTACTUYHOCTH Pa3IMYHBIX TIOJIEBBIX KYJIBTYp U
orbopa (opM C BBICOKMM aJaNTUBHBIM IIOTCHIIMAJIOM, Ha KOTOPOM CTYIEHTHI
HNucTuTyTa O6MOJIOTHHU B TIEpHO ] YIEOHBIX U ITPOU3BOICTBEHHBIX MPAKTUK OCBAMBAIOT
MoJIeBble W Ja0OpaTOpHBIE METOIbI HCCISIOBAHHUS PACTUTEIBHBIX M KUBOTHBIX
OpraHHU3MOB.

OreHKa TEHETHYECKUX PECypCcOB pacTCHHH BKJIIOUYAlia CUCTEMAaTHYECKUN COOp
JAHHBIX TI0 YCTOWYMBOCTH K OHWOTHYECKUM W a0MOTHUYECKHM CTpecc-haKkTopam,
MPOYKTUBHOCTH U KA4E€CTBY YpO’Kas, BBIIBICHHE OCOOCHHOCTEH pOCTa M Pa3BUTHS
pacrtenwuii (Dospekhov, 1985; Merezhko et all, 1999; Guide to the study ..., 2012).

Yuér u onucanue MopQdOJIOTHYECKUX MPU3HAKOB M OHMOJIOTHYECKHUX CBOMCTB
PacTeHHM IPOM3BOJUTCS C HCIOJIB30BaHHEM MEXIyHApOIHBIX KiIacCH(PUKATOpOB
CDOB, paspaboTaHHbIX Ui pa3HbIX pomoB pactenuit (The international
COMECON..., 1983, 1984a,b). DOxkcmpecc-oneHKY IUHAMHKA HAKOIUICHHS U
JeTpagauu XJopo(duiia B JIUCTHSX, BBITIONHSIN C MCIOJIB30BAHHEM OINTHYECKOTO
cuerynka SPAD 502 Plus mnpowusBomcTtBa Minolta
Camera Co, Ltd, Tokuo, SInonus (puc. 2.).

Pesyabratbl m  oOcy:xkneHue/Results and
Discussion. T'enodona cemsn HMuHcTuTyTa OHOJIOTHH
TroMEHCKOr0 TOCYJapCTBEHHOTO YHHBEPCUTETA IPEi-
cTaBlieH oOpa3namu u3 MUpoBoM kosuiekiuu BHPa,
MYTaHTHBIMH ¥ THOPUIHBIMH (OpPMaMH, COPTaMH,
MPOXOSIIIUMKA  OIEHKY Ha OIBITHBIX TOJSAX TOCY-
JTApCTBEHHBIX COPTOHUCIBITATENBHBIX ydacTkoB (I'CY)

Tromenckorn oOmactu. Kommexkuuu BrIrOyaror Oostee
2,5 TeiC. 00pa3ioB u3 60 cTpaH Mupa ¥ 33 PETHOHOB

Pucynok 2. Ontuyeckuit
cuetunk SPAD-502 Plus

Poccuiickoii ®denepaunu (sipoBas MIICHUIA, O3UMas
MIIEHUIIA, STYMEHb, OBEC, TOPOX, Cos, JIEH, KapTodeb,

JIEKAPCTBECHHBIE PACTECHUSA, LBETOYHO-IEKOPATHUBHEIE Figure 2. Chlorophyll
pacTeHus). Meter SPAD-502 Plus

ISSN: 2707-3114 Journal of Native and Alien Plant Studies 16, 2020 10



buopaznoobpasue u ycTouMBOCTh pacTeHHU K (PakTopaM OKpyKarollen Cpe/ibl
B 3HAYMTEILHON CTETICHW OIPEACIISICTCS YCIOBUSMHU BBIPAIUBAHUS, YTO OCOOCHHO
BA)XHO B KOHTEKCTE M3MEHSIOMIECTOCs KiIMMaTa. AHAJIN3 MOTOJHBIX YCIOBHM MOKa3al,
YTO B CEJILCKOXO3IMCTBEHHOW 30HE TIOMEHCKON 001acTu M3 25 BEreTalMOHHBIX
nepuogoB (19932017 rr.) Tonbko 24% OB OMU3KU K CpPEIHEMY MHOTOJIETHEMY
3HAQYEHUIO IO KOJHWYECTBY OCaaKOB M 48% — MO CpeaHECYTOUYHOW TEMIIEpAType
Bo3ayxa. B teuenne 10 ner Beretanus paCTeHUN IPOXOAMWIIA IIPU HEAOCTATKE BJArH,
U3 HUX 7 JET CONPOBOXIAIUCH IOBBIIICHHOW TEMIIEpATypoud Bo3ayxa. Tero-
o0ecrnedYeHHOCTh B TeueHue 11 et mpeBbiiiana HopMy, 2 ToJa ObLUTH MPOXJIaIHBIMH.
JlaHHBIE MO TIOKA3aTesiM TEMIIEPATYpPhl BO3AYyXa M KOJMYECTBY OCAJKOB B3SATHI C
caiita "Iloronma u kimmmatr" URL: http://www.pogodaiklimat.ru/.

B cioXHBIX, HEpEOKO JKCTpEeMaNIbHBIX YcIOBHsIX (CeBepHOro 3aypaibs
MPAKTUYECKYIO IIEHHOCTh MPUOOpPETaoT (HOpPMBI KYJIBTYPHBIX PACcCTeHHM, 001amaro-
IIMEe CIMOCOOHOCTBIO MPHUCIIOCAOIMBATHCS K PA3IMUHBIM CTpeccaMm OKpY>Karolen
cpeabl. [loaToMy KpaliHe Ba)KHO H3YYE€HHE T'€HETUYECKOrO MOTEHIHAJIa BUIOB U
COPTOB PACTCHUM W MEXAHW3MOB €T0 pealv3alliM, a TAKKE MO3HAHUE T€HETUYECKON
J€TEpMUHAIIMY TTPU3HAKOB U B TIEPBYIO OUEPEIb XO3SIICTBEHHO IIeHHbIX. [loHnManue
MPOLIECCOB aIaNTalliM PACTUTEILHOTO OPraHM3Ma B TEOPETUUECKOM M MPUKIIATHOM
3HAUYEHUHU TO3BOJIAET 00Jie€ KOHCTPYKTHBHO CO3/1aBaTh Kau€CTBEHHO HOBBbIE (HOPMBI
pacTeHUN C BBICOKOM YCTOMYMBOCTBHIO K BHEIIHUM HEOJAronpuaTHbHIM (akTopam H
HEU3BECTHBIM PAHEE COUCTAHUEM KEITAEMBIX MPU3HAKOB.

VYBenuueHne TEHETHYECKOTO pa3HooOpa3us pacTeHHl HeoOXOoAuMo s
MOBBIIIEHUS YCTOWYMBOCTU PACTEHUEBOJACTBA MPHU YXYAIICHUU YCIOBHH OKpPY>Karo-
med cpeapl U I 0O0ECIeUeHUs] HACEJICHUSI KAueCTBEHHBIMH M JKOJIOTHYECKU
0e30macHbIMM MPOJYKTaMH NUTaHUSA. OTU 3a7auyd TPeOyroT OBICTPO OIEHKU
noydaeMbix (opM pacTeHul u o0padoTku UHGOPMAIIMU O OMOJIOTHU UX PA3BUTHSL.
Tpanuuuonusie MOpPGOMETPUUYECKHE TOKA3aTeNd, OMPECISIIONIUE alaTUBHBINA
MOTEHIIMA] TEHOTUIIOB, B HAIIMX HCCJIEIOBAHUSIX OBLIM JIOMOJIHEHBI JKCIpecc-
OIICHKOM TMHAMHKHU HAKOIUJICHUS U JIeTPaJaliy XJI0poPHilia B JUCThIX, CIIOCOOCTBO-
BAJIU BBISIBJICHUIO CYIIECTBEHHBIX paznuuuii Mexay 20 oOpasuamu JibHa TI0
CpPEAHECYTOUYHOMY HAKOIUICHHUIO XJOpo(duiiia B JUCThIX 10 (a3bl I[BETCHHUS U €ro
nerpajanuu B (azax 3ejJeHONM U paHHEH JKEJNTON CHeNOoCTH. 3HA4YUTENIbHBIC
MPEMMYIIECTBa MO0 YPOKaHHOCTH TPECThI U CEMSIH UM 00pa3libl ¢ OTHOCUTEIBHO
ObicTphIM yBenuueHueM mokasareneid SPAD 502 B mepBoil moiOBUHE BEreTalluu U
pPaBHOMEPHBIM CHIDKEHHEM B miepro1 co3peBanust cemsH (Korolev & Bome, 2018).

Ha o6pasmax Hordeum vulgare L. u Linum usitatissimum L. moka3aHo, 4To
oTpeNeNICHHe coJiepkaHus xjopoduiia B JUCThAX ¢ nomoisio SPAD 502 moxer
OBITh XOPOUITUM WHCTPYMEHTOM JIJISI OTCICKUBAHUS (POTOCUHTETUYECKUX U3MEHEHUM
pacTeHUM B OTBET Ha COJIEBOM M BOJHBIM cTpecc. TakoW moaxod B OTJIMYUE OT
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TPaIMIIMOHHBIX METOJOB SBIIACTCS MEHEe TPYIOSMKHM H Ooyiee yAOOHBIM IS
MacIITaOHBIX CKPHHHHTOBBIX HcclienoBannii (Bome et al., 2020c).

BrisBieHa HeogHO3HAYHAS peaknusi TEHOTUIIOB SYMEHS Ha BO3JICHCTBUE
¢utonarorennsix rpuboB Cochliobolus sativus (S. Ito et Kurib.) Drechsler ex
Dastur — Bo30yauTteneit TeMHO-Oypoil MATHUCTOCTH STYMEHs. MeToioM abcopOIoH-
HOW crekTpomeTpun («Specoley», mmuHa BoiHbI 662, 644, 440 um) Ha 102 KoJUIeK-
IIMOHHBIX 00pa3iax ObLJIO YCTaHOBJIEHO, YTO KOHIIEHTpalus XJopoduuios (2 u b) B
KJIETKaX MOPaKCHHBIX JIMCThEB y OOpa3loB C OYCHb HU3KOW YCTOMYMBOCTBHIO K
TEMHO-OypOil MATHUCTOCTH ObLTa JOCTOBEPHO MEHBIIE MO CPABHEHUIO C JIUCTHSIMU
0e3 TMPU3HAKOB TOPaKECHHUS. B mampbHEHIIEM BO3MOXKHOCTh HCITOJIB30BAHUS
coJiepkaHusl XJIOpoduiia B JUCThSIX B KaueCTBE (PU3UOJIOTUUECKOTO MapKepa ObLia
MOATBEPKJEHA pe3yJbTaTaMu H3MepeHuss nurmeHta ¢ nomomibto SPAD 502 nHa
146 oOpa3nax suMeHs.

Cy1iecTBEeHHBIN BKJIaJ B PEIICHHE MPOOJIeMbl BHOCAT HAyYHO-UCCIIEI0BATEIb-
CKH€ TMpOTPaMMbI, OCHOBAaHHbIE Ha TMAPTHEPCTBE POCCHUMCKUX U 3apyOeiKHBIX
HAyYHBIX U 00pa30BaTEIbHBIX IICHTPOB. V3ydeHHe CENeKITMOHHO-TICHHBIX TTPU3HAKOB
COPTOB SIPOBOM MSTKOM TMINEHUIIBI POCCHUMCKOM W Ka3aXCTAHCKOW CEJIEKIUHU
BBITIOJTHAETCSI COBMECTHO ¢ HayuHo-mpou3BoacTBeHHBIM LleHTpoM 3epHOBOTO
xo3siicTBa uM. A. U. bapaeBa (KazaxcraH), ¢ 11eJ1bI0 OTKPBITUS HOBBIX T€HOTHUIIOB C
MOBBIIIEHHBIM MTOTEHIIMAIIOM MIPOIYKTUBHOCTH U Ka4yeCTBa 3€pHa.

MonekynapHO-TEeHETUYECKUI aHajIu3 aUIeJIbHOTO COCTaBa KOJUICKIIMOHHOTO
dboHAa SPOBOM MSTKOM MIIEHUIIBI TTO3BOJIMII BBISIBUTH pa3HooOpaszue renoB HMW-
CyOBEIUHUI] BBICOKOMOJICKYJSIPHBIX TJIFOTEMHOB WM TPEIIOKHUThL JIJIST CEJNCKIIMU Ha
KauecTBO 3epHa HambOoJee nmepcrnekTuBHbIe copTa. CrekTpsl dnekTpodopesa rimaau-
HOB HE U3MCHSIOTCS B 3aBUCHUMOCTH OT YCJIOBHH OKPYKAIOIICH CPEIbl U MOTYT OBIThH
JIOTIOJIHEHHEM K Mouteky sipHbIM MetonaMm (Utebayev et al., 2019). Beicokas dactora
ajutesiell TiIMajvHa MOXKET OBITh CBS3aHA C OTOOPOM T'E€HOTHIOB C YJIYYIICHHBIMU
npusHakamu B ycioBusx CesepHoro 3aypanbs (Utebayev et al., 2019a). [lns
YCHENTHONW CEeJIEKIUU TIIECHUIBI OTPOMHOE 3HAYCHHE MMEET MOJ00p POAUTEIbCKUX
rap, KOTOPbIC TOJDKHBI 00J1a71aTh KOMITJIEKCOM HEOOXOAMMBIX X035HCTBEHHO-IICHHBIX
npu3HakoB. [lo pe3ynpraraM KOMITJIEKCHBIX aHAJIM30B BBIIETICHBI COpTa, CTAOMIBLHO
(hopMUpOBaBIIIME KAYECTBEHHOE 3€PHO M XJIeO C BHICOKOH XJIeOOMEKapHOM OIEHKOM.
YcTaHOBNIEHBI CHIIbHBIE TIOJIOKUTENBHBIE CBSI3U MEXAY COACpKaHHEeM Oellka B 3epHE
u BojonoriotutenbHoi cmocobHocthio (BIIC) myku — 0,886 a Taxke BIIC ¢
conepxanueM kierikoBunbl 0,83 (Utebayev, et al., 2020).

K cHmwxkeHnto 3epHOBON MPOMYKTUBHOCTH TNIICHUIIBI TPHUBOJUT 3apakeHHE
My4dHHUCTOM pocoit (Blumeria graminis f.sp. tritici), mpu 3TOM BpEeIOHOCHOCTH
3a00JIeBaHUsI 3HAYWTENBHO YCHIMBACTCS TIPU TOPaXEHUH (PIaroBoro JHCTA.
CpaBHHTEIILHOE HM3YYCHHE PACTECHUM, MOPAKEHHBIX W HEMOPaKCHHBIX (KOHTPOJIb)
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MYYHHUCTOW POCOM y COPTOB POCCUMCKOM M Ka3aXCTAaHCKOM CEJIEKIUM ITOKA3ajo0, 4To
Ha (DCHOTUITMYECKOM YpPOBHE pEakius Ha BO3ACHCTBHE (DPUTOMATOTCHHBIX TPHOOB
MPOSIBUIIACH B JIOCTOBEPHOM YMEHBIIICHWW JUTHHBI (DJIArOBOTO JIMCTAa M KOJIMYECTBA
xJopoduiia B KIeTKax. Y COPTOB €O Cla0Oi BOCHPUUMYHUBOCTBIO 3apETUCTPUPO-
BaHbl BBICOKHME TOKa3aTelud XJopoduiuia B JIMUCThSIX HEMOPAXKEHHBIX PACTCHUI,
BJIMSIHUE MYYHHUCTOW pOCHI ObUIO HECYIIECTBEHHBIM. Y COpPTOB, YCTOWYHUBBIX K
3a00J1€BaHUI0, OTMEUYECHO YBEIMUYECHHUE COCpKaHus OeKa B 3epHE.

[IpoBonuTcs oOlleHKa palOHMPOBAHHBIX U MEPCHEKTUBHBIX B TIOMEHCKOM
00JacT COPTOB SPOBOM MATKOM MIIECHUIIBI K BO3ACHCTBHUIO (PUTOMATOTEHHBIX TPHOOB
poma Fusarium. B mukpodope ceMsH 15 copToB SpOBOH MSTKOW TIICHUIBI U3
YEThIPEX arpo’KOJIOTMYECKUX 30H (TaekHasi, MOJITaeKHasi, CEBEpHasl JIECOCTEIHa,
I0KHAsl JICCOCTENHAs1) ObUIM HWACHTH(HUIIMPOBAHBI (PUTOMATOTCHHBIC TPHOBI POJIOB
Fusarium, Alternaria, Helminthosporium. Cpemu Bo30yauTeneii Oose3Hel ceMsH
npeobananu rpuds poaa Alternaria.

JInst pa3BUTHS BPEAOHOCHBIX (pUTOMATOreHHBIX TpuOOB Fusarium graminearum
Shwabe, F. culmorum (W.G. Sm.) Sacc., F. avenaceum Sacc. nambGosee Ojaro-
MPUATHBIMU T10 BJIaro- U TEIJI000€CTICYEHHOCTH OBLIM YCJIOBUSI B TOCEBax SIPOBOM
nieHuibl HukHeTaBaAuHCKOro 1'ocy1apCTBEHHOTO COPTOUCHBITATENILHOTO Y4YacTKa
(I'CY) (moxaraexxHast 30HA, JOJSA IMOPaKEHHBIX ceMsH 9,1%, CTENeHb MOpaXKCHHUS
2,7 6anmna). Ilo pesynbraraM HCCIEIOBAHUS BBISBICHBI COpPTa SPOBOM MATKOU
NIIeHuIpl: 6e3 mnpuszHakoB mopaxkeHus — CkouT 3 (Omytunckuit, Wmmmckwuid,
ApomameBckuii, beparoxkckuit I'CY); co crmaboii BOCIPUUMYUBOCTBIO K OOJIE3HAM
cemsiH: (¢y3apuo3y — TobOombckas (SlayropoBckuii, OmyTuHCKHM, WimMckwid,
ApomameBckuit  I'CY); anbrepHapuosy — Kazaxcranckas 10 (OmyTuHCKUH,
Nummmckuii, beparoxckuit I'CY), rensMunTOCnopruo3y — ABuaga (SmyTopoBckui,
OmyTtuHckuid, ApomarieBckuii, Hrwknerasaunckuii I'CVY) (Fasylova et al., 2017).

YCcTOMYMBOCTh COPTOB SPOBOM MSTKOM TIIEHUIBI K (y3apuo3y 3epHa
HCCIICTyeTCS B MOJIEBBIX YCIOBUAX Ha TOOOJBCKON KOMIUICKCHON HAyYHOM CTAHITUU
VYpanbckoro otnenenust PAH (Tromenckas o6nacts, ToGobeckuit pailoH) B yCITOBUSX
MCKYCCTBEHHOTO MH(peKinoHHoro ¢ona. Maentudukanus naTroreHoB MpOBOAUTCS B
nabopatopud C HCHoOJb30BaHWeM MuKpockoma Axiostar Plus («Karl Zeiss»,
['epmanusi) ¥ ¢ BO3MOXHOCTBHIO JOTOCHEMKH 00BEKTOB (pHC. 3).

B moneBbIix ycloBUSIX Ha MCKYCCTBEHHOM HH(MEKIIMOHHOM (OoHE MPOBEICHA
orneHKa (y3apruo30yCTOMYMBOCTH Yy 22 COPTOB SPOBOM MSTKOM TMIICHUIIBI,
BhIpamuBaeMbix B CeBepHOM 3aypaibe. BoisiBieHbl CBs3U (y3aprH030yCTONYHMBOCTH
C JIPyTUMHU XO3SMICTBEHHO-IICHHBIMU IPU3HAKAMHU, B TOM YHCIIE YPOXKAUHOCTHIO U
PE3UCTEHTHOCTHIO K JHUCTOCTEOEIbHBIM HHOEKIUsM. MaTepuanabl HCCIIeIOBaHUS
npejcTaBiieHbl Ha 4-M cbhe3ae MukosioroB (rmocrep 13—18, Mocksa, 2017 r., ABTOpHI:
bome H. A., Konoxkososa H. H., 3emmora E. C.)
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Pucynoxk 3. DxcniepumenTsl Ha T0OO0IbCKOM KOMIUIEKCHOW HAYYHOUM CTAaHIIUU
1 — uckyccTBeHHBIN MH(GEKIIMOHHBIN ()OH B MOJIEBOM MUTOMHUKE; 2 — pa3BUTHE OOJIE3HHU Ha
Konoce; 3 — mukpockorn Axiostar Plus («Karl Zeiss», I'epmanusi); 4, 5 — nopakxeHHbIC 36pPHOBKH
sipoBoii Msirkoit mmeHuIpl. (Poto: 3emioroii E.C.)

Figure 3. Experimens at the Tobolsk scientific station
1 — artificial infectious background in a field nursery; 2 — the development of the disease on the
head; 3 — Axiostar Plus microscope (Karl Zeiss, Germany); 4, 5 — affected grains of spring bread
wheat. (Photo: Zemtsova E.S.)

Jlsist yCTOWYMBOTO M pPecypcocOeperaroIero ceIbCKoro X03siCcTBa pelaromiee
3HAYCHHE MMEET paciiupeHue OuopasHoobpasus 0000BbIx KynsTyp. Cost (Glycine
max (L.) Merrill) — ogHa u3 KyJIbTYp, KOTOpPas P BBEACHUH B MOJCBOH CEBOOOOPOT
MO3BOJISICT CHU3HUThH KOJIMYECTBO MUHEPAIBHBIX a30THBIX YAOOPEHHH, a TAKIKE MOKET
paccMaTpUBaTHCSA KaK HCTOYHHK a30Ta B OPraHUMYSCKOM 3EMIIC/ICITHH.

buosornvueckne OCOOCHHOCTH COM B arpoOdKOJIOTHUECKUX YCIIOBHUSX IOra
TroMeHCKO#H 00J1aCTH BBISIBJIEHBI B COBMECTHBIX MCCIIEAOBAHUAX yueHbIX MHCTHTYTA
ouonorun Troml['Y (Poccusi) m VauBepcuteTa mnpukianHbix Hayk (OcHaOpIOK,
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I'epmanus), BBIOTHEHHBIX B pamMkax PoCCHHCKO-repMaHCKOTO 3KOJOTHYECKOTO
mera-mpoekta SASCHA «¥YcToitunBoe 3eMIIeTIONb30BAHUE U CTPATeTUH aJanTaluu K
HU3MEHeHWsIM kiumata Juts 3anagaoi Cuoupu» (Kihling et al., 2018).

Pactenust com HyXaroTcsi B CHEIU(PUUECKUX KIyOCHBKOBBIX OaKTEpPHSIX IS
ouonornyeckor azorpukcaumu (BNF). Ilpu orcyrctBum Oaktepuil B MOYBe
HeoOXo/MMa TpeArnoceBHas 00padOTKa CeMsIH OTCEJIeKTHPOBAHHBIMHU ILITAMMaMU
Bradyrhizobium japonicum, 3¢hhekTHBHOCTS HHOKYJISIIMK TOATBEPIKICHA TTOJICBBIMU
ucnbITaHuAMU B ycioBusax Poccun u 'epmanuu (Klhling et al., 2018) (puc. 4).

Kounrpouanb IITtamm 626 a

Pucynok 4. ObpazoBanue ki1yoeHbKoB Ha KOpHsx cou copra Cu6HNUUK 315 nocne
MHOKYJISILIMU ceMsH mtammaMu Bradyrhizobium japonicum
(buocranuus «O3epo Kyuak». ®oro: I'anpunnckoii T. 11.)

Figure 4. Formation of nodules on the roots of soybean cultivar SibNIIK 315 after
inoculation of seeds with Bradyrhizobium japonicum strains
(Biological station "Lake Kuchak™. Photo: Galchinskaya T. I.)

N3menenue conepkanus xjgopoduiuia B KIETKaX JUCTHEB IO  TOJaM,
JKCIIEPUMEHTAJIBHBIM y4YaCTKaM M COpPTaM MCIIOJIb30BaiM Kak mHaukarop BNF u
oTIpeIeIIsIN ¢ oMol mpudopa SPAD 502.

Conepxanue Oenka B 3epHE MOCIE WHOKYJISAIMKU ObLJIO BBIIIE, YeM B KOHTPOJIE,
0e3 ymiep0a Jiy1st ypoKaHOCTH.

YuuTeiBas poJib COpTa B YCIIEIIHOM BHEIPEHUHM KYJbTYPhl M BO3PACTAIOIINI
CIOpPOC Ha TEHETHMYEeCKHM HEeMOAU(PUIMPOBAHHYIO COI0 B OyaylleM, Ha 3KCIepH-
MEHTAJLHOM TIOJIUTOHE MPOBOJUTCS U3YYCHUE arpoOUOTIOTHYECKUX XapaKTEPUCTHK
COPTOB, MAaKCHUMAaJbHO MPHUCIOCOOJICHHBIX K KOHTPACTHBIM, MEHSIOIIUMCS BO
BPEMEHHU U IPOCTPAHCTBE MOYBEHHO-KIIMMATHUYECKUM (haKTOpam.
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Ha ocHoBaHMM MHOTOJETHMX JaHHBIX U MHOTOKPAaTHBIX OTOOpPOB BBIJEIECH
MEPCIICKTHBHBINA celleKnoHHbIH Marepuan (Bome & Galchinskaya, 2016; Bome et
al., 2020b). BererarmoHHbII TIEPHO COPTOB, YCTOMYMBBIX K XOJIOJIOBOMY CTpEcCCY,
MO>XHO CYIIECTBEHHO COKpAaTHTh 3a CUET PAHHEro Cpoka noceBa (mepBas JeKana
masi). MccnenoBaHusi OCYLIECTBISIIOTCS B MAPTHEPCTBE C HAYYHBIMHU IICHTPAMM:
Bceepoccniickuii  Hay4HO-UCCIIENOBATEIbCKAN  WHCTUTYT — CEIIbCKOXO3SIMCTBEHHOU
mukpoouosiorun  (Cankr-IlerepOypr), CuOupckuii Hay4dyHO-HCCIEIOBATEIBLCKUI
MHCTUTYT CEIBCKOro xo3s1icTBa (OMCK).

Ha ocHOBe MHOrOJNETHUX MCCIENOBAHUA T'€HETUYECKOTO Pa3zHO0Opa3us
Hordeum vulgare L., Linum ussitatisimum L., Triticum aestivum L. B pa3muuHbIX
YCIIOBUSAX BBIpalIMBaHUSA C IOMoOIIbI0 jaucrepcronHoro aHamm3a (ANOVA)
orpeseneHa JoJig OTAEIbHBIX (aKTOpPOB B 0OIIEH (PEHOTUMHYECKON M3MEHUYUBOCTU
MIPU3HAKOB. YCTaHOBJIEHA peakius 36 TUOpUAHBIX (GOpM JIbHA Ha a0MOTHYECKHE
(dbakTophl BHEIIHEH Cpebl, BIMUSHHUE KOTOPHIX HauOoyiee SPKO MPOSBUIOCH Ha
MpU3HaKaX BBICOTHI PACTEHUN, TEXHUUYECKOU JIJTMHBI CTEOJIS U COJIepKaHUsl BOJIOKHA
(Korolev & Bome, 2017).

Uccnenosanune 146 00pa3iioB stumeHs, U 4eThipéx rudbpunoB (Fi, Fs) sposoit
MIICHUIIBI B TPEX JKOJOTHYECKUX MyHKTax Poccum m I'epManuu mokasano, 4To
3HAUUTENbHAS JIOJI1 W3MEHYMBOCTH TOJEBOM BCXOXKECTU CEMsIH, OMOJIOTHYECKOM
YCTOWYMBOCTH M BBIDKMBAEMOCTH pacTeHUW OOYyCIIOBIIEHA B3aMMOJICHCTBUEM
(bakTOopoB «reHoTunXxcpena». [loUBEeHHO-KIMMATHYECKUE YCIOBHUS HauOOJbIIee
BJIMSIHUE OKa3aJldi Ha BBICOTY M CEMEHHYIO MPOJYKTUBHOCTb PACTEHUS, T'€HOTHUII
stamenst BavsuT Ha Maccy 1000 cemsia (Ripbergeret et al., 2016a,b; Tetyannikov, 2019;
Korolev & Bome, 2017).

Knumarnueckue yciaoBusi TroMeHCKOW 00JacTH BIIOJIHE ONarompusITHBI IS
o0OecrieyeHuss MOTEHUUAIbHO BBICOKOM YpOXXallHOCTH TOJIO3EPHOTO  SIUMEHS.
B pesynprate MHOTOJIETHMX  IIOJIEBBIX HCIBITAHUM  OTHOCUTEIBHO  BBICOKOU
YPOKaHOCTBIO B COUYETAHUMU C APYTUMHU MOJE3HBIMU MPU3HAKAMH XapaKTEpPU30Ba-
muck oopasipl: C.I. 10975 (k-30624, var. coeleste) uz Dpuonuu, Liguleless (k-29894,
Tamxukucran, var. himalayense) u Schwarze Nackte Kraftborn (k-25788, var.
violaceum) u3 I'epmaHuu, OTHOCSIIHECS K MOABUAY MHOTOPSIHOTO SIUMEHS, a TaK¥Ke
ABYpsiiHBI oOpasen; De printermpe (k-23491, var. nudum) mo npoMCXOXICHUIO U3
®pannuu (Tetyannikov & Bome, 2020).

TeopeTnueckue U  TNPUKIAAHBIE  ACHEKThl XUMHUYECKOTO  MyTareHesa,
paspaborannbie M. A. PamonopTom, paccMaTpuBaroTCs Kak OJUH M3 HHCTPYMEHTOB
YBEITUYCHHSI TEHETHUYECKOTO Pa3HOOOpa3usi U YIYUIICHHUS CEIhCKOXO3SHCTBEHHBIX
pacTEeHUM.

B naptuepctBe ¢ UHcTuTyTOM OHOXxuMudeckod ¢uszuku um. H. M. Dmanyans
JUISL CO3J]aHWS HOBBIX TEHOTWUIIOB TMIICHUIbI, SYMEHS U JIbHA MPOBOASTCS
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AKCIIEPUMEHTHI C KCMOJb30BAHHMEM HOBOI'O XHMMHUYECKOro MyTareHa Qocdemuia,
MOJIHOE HAa3BaHUE AH-(3THICHUMU)-TUPUMUIUI-2-aMuI0PochopHast  KUCIOTA.
Cunre3 mpemapata ¢ocdemuna g HAMIMX HUCCIEJOBAHUM OCYIIECTBICH B
naboparopurd (PU3UUYECKHMX U XUMHUYECKHMX METOJOB aHalu3a Ha XHUMHUYECKOM
¢dakynpTeTe MOCKOBCKOTO rOCy/1IapCTBEHHOTO0 YHHUBepcutera uM. M. B. JlomoHOoCcOBa
(MI'Y) npodeccopom E. B. babaeBbim.

Ha ocHoBanuu 1a0OpaTOpHBIX M TMOJEBBIX JKCIEPUMEHTOB OIPEACIICHBI
ONTUMAJIbHbIE KOHIIGHTPAllMK pAcTBOPOB MyTareHa [Jjisi 0OpabOTKHM CEeMsH.
BbIABIIEHBI pa3nuuus MO YyBCTBUTEIBHOCTH K BO3JECHCTBHUIO MyTareHa B IEPBOM
MOKOJIeHMH M1, 4aCTOTa M CHEKTP MyTalldil BO BTOPOM MOKOJEHUH M. /{1 oueHkn
ouonornueckoro dddekxra Gdochemmuma HWCMONB30BATU TOKA3ATEIHW  TOJICBOU
BCXOKECTH CEMsH, OMOJIOTUYECKON YCTOMYMBOCTH PAaCTEHUM, BOCIIPUUMYHUBOCTH K
¢buTONATOTEHHBIM TpUOaM, JUHAMUKHM HAKOIUICHUS WM JIeTpajlallud XJopoduiuia B
JUCThIX, OMOXHUMHYECKOro coctaBa 3epHa (Bome et al., 2017, 2019a,b; Weisfeld et
al., 2019).

Jlns orbopa Gopm pacTeHUM SUMEHS C BBICOKMM KAaue€CTBOM 3€pHA CTaBUJIach
3a/1aya MpoCIeUTh 32 U3MEHEHUAMH KPaxMalloCOIep KallluX MPOIyKTOB B 3€pHE MO
BIIMSIHUEM XUMHUYECKOTO MyTareHa ¢ocpeMua. YCTaHOBJIEHO, YTO MYTaHTHBIE
MOMYJISIIUUA STYMEHSI MOKHO pacCMaTpuBaTh KaK XOpOIIyro miatdopmy st oToopa
F€HOTUIIOB HauMHasi ¢ M3, UMEIONIMX TOBBIMIEHHOE COAECPKAHUE aMUIIO3bl, U
pPEKOMEHI0BaTh MX JUIsl MpakTrueckoi cenekuuu (Tetyannikov, 2019) (puc. 5).

Ha npumepe spoBoM MSITKOW MHINEHHUIBI JOKAa3aHAa BO3MOKHOCTh YBEIIMYEHHS
TF€HETUYECKOr0 pa3HoOOpa3uss Ha OCHOBE MYTAIMOHHOW W PEKOMOMHAIMOHHOU
m3mMeHunBocTu. ['mbpun CaraXxCkiant 3 B reorpaduueckux mnyHkTax ['epmanuu
(3emuia bagen-Broprembepr, skcriepuMeHTaIbHbIN yuyacTok Banbaopdckoii KOk 1
3emnst Huxnsis Cakconus, onbiTHas ctaHuus «Waldhof») u Poccun (Tromenckas
obnacte, Omoctanmus «O3epo Kyuak») ObUl yCTOMYHMB K TMOPAKEHUIO JUCTOBOU
PKaBYMHOM U MyYHHUCTOM pocoi. [1o oTHOIIEHHIO K MyTareHy ruOpu/] o CPaBHEHUIO
C COpTaMHU XapaKTepU30BAJICS MEHbBIICH YyBCTBUTEIHLHOCTHIO B Mi U OOJIBIINM
YUCJIOM U CIEKTPOM H3MEHEHHBIX MPU3HAKOB B Mj. DKOJOTMYECKOE HUCIBITAHHUE
HOBBIX TE€HOTUIIOB pPACTEHUH B YCIOBHUSAX, 3HAUUTEIBHO PA3IHYAIOMIMXCA IO
KOMILJIEKCY a0MOTHYECKMX U OMOTHYECKUX (PaKTOPOB, MO3BOJIAET BBISIBUTH (HOPMBI
pacTeHuii ¢ BhIcoKo# amanTaruei (Ripbergeret et al., 2016a,b).

JUIs TOBBIIEHUS YCTOMYMBOCTH COBPEMEHHBIX CHCTEM pPacTEHUEBOJCTBA,
o0OecrieyeHrss MPOJAOBOJILCTBEHHONM  0€30MacHOCTH, 3HAYUTENBHOE BHHMAHUE
YAENIAETCS HAHOTEXHOJOrMsM. M3BECTHO, YTO MNOTEHUHAN YPOKAWHOCTH COpPTA
M3HAYaJIbHO 3aBHCHUT OT T'€HOTHUIIA, HO, MPOAOHKAET OCTABATHCS AKTyaJIbHBIM MOUCK
COBPEMEHHBIX OMOJIOTUYECKUX TEXHOJIOTUH, HAIIPABJICHHBIX HA €T0 YIy4llICHHE.
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Ha coprax spoBoil MArkoW TIIEHMIIb, BBIPAIIMBAEMBIX B arporeHo3ax
TromeHnckoil 06macTu, Ha FIKCIIEPUMEHTATFHOM ydacTke onoctanimu «O3epo Kydax»
u3ydJaercs omonorudeckuii 3¢ ekt HaHocepeOpa (Bome et al., 2020), HaHOKpeMHHS
(c momoJiHEHHEM MHKpodJjeMeHTaMu), ouomnpenaparoB (AP, ADI'-B, buconbucan,
buconbudur, Okcrpacon, Ansbut, [lurorymar) m mramMMmoB (OakTepuu pOIOB
Bacillus simplex 948 P-1 TS wu Bacillus megaterium 312 TS) nHa cemeHax
(mpeamoceBHass 00pab0OTKa) M Ha BETCTUPYIOIMIMX PACTEHUAX (OMPBICKMBAHUE
pacTBOpaMH pa3HON KOHIIEHTPAIUH).

I 2

Pucynox 5. MyTtanuu kojoca ssaMeHsl, THAYIIHPOBAHHBIE XUMUYECKUM MyTareéHOM
dochemumom. O6pasmsl: k-30453 var. erectum 1 — KOHTPOJIB, 2 — KPYITHBIA KOJIOC,
3 — U3MEHEHUE CTPOCHHUS KOJI0ca, 4 — BETBHCTOCTh KOJIOCA;
(k-22934), var. nigripallidum: 5 — KOHTpoOb, 6 — KPYIHBINA KOJIOC,
7 — U3MEHEeHHe OKPACKU KOJIOCa;
(x-30630), var. sinicum: 8 — KOHTPOJIIb; 9 — yBeNUUCHUE JUTHHBI GYPOK («KypuaBbIii»); 10 —
KpYIHBIH Koisoc; 11, 12 — n3mMeHeHre BUJOBBIX PU3HAKOB KOJIOCA: ABYPSAIHBIN, OCTUCTHIN
(11); mHOTOpsAHBIN, ocTUCTHIH (12). DoTo TersiHaukoBa H. B.

Figure 5. Barley spike mutations induced by the chemical mutagen phosphemide
Sample k-30453 var. erectum 1 — control, 2 — large head, 3 — structural change,
4 — head branchiness;
Sample (k-22934), var. nigripallidum: 5 — control, 6 — large head,
7 — change in head coloration;

Sample (k-30630), var. sinicum: 8 — control; 9 — change in the length of the lobed, three-forked
appendages of the awns — furrows; 10 — large head; 11, 12 — change of species characteristics:

double-row, spinous (11); multi-row, prickly (12). Photo by N. V. Tetyannikov.

Jlsig 3a1uThl OT BPEIOHOCHOTO BO3ACUCTBUSA (PUTONATOICHHBIX TPHUOOB ceMEHa
MIICHULIBI TIEpe]] TOCEBOM 00paldaThIBAIOT XUMUYECKUMU TpernapaTaMi, 4TO MOKET
ObITh HEOEe30MacHO JUId OKpYXKarollled cpeabl M 370pOoBbs yenoBeka. [lomydeHHbIe
HAMU JaHHBIC JAal0T OCHOBAHHME CUUTATh, YTO MPUMEHEHUE Ha CEMEHaxX HaHOIperna-
paToB CHOCOOCTBYET BKIIFOUEHHIO HAHOYACTHUIl B (DOTOCHHTETHYECKHA MeTaboIm3M,
ONTHMHU3AIMNA TIPOIIECCOB TOTPEOIEHUS MUTATENBHBIX BEIIECTB W3 TOYBHI, YTO
o0ecreunBaeT 3aluUTy pacTeHUN oT OOJIe3HEH.
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YuuTheIBas, YTO HAHOARJIEMEHTHl MOTYT HAKAaIUIMBATBCS B OpraHax pacTECHHI
MIIIIEHUIBI, OCOOCHHO B CEMEHAaX, BO3HHKAET PHCK, KaCAIOMIMICSI O€30MacHOCTH
XJIe000YIOUHBIX TPOAYKTOB. JIMAarHOCTHMKAa TEXHOJOTHYECKUX U XJIeOOMEKapHBIX
CBOMCTB 3€pHa MPOBOJWJIACH B JTaOOpaTOpuu OMOXMMHUU M TEXHOJOTHU KadecTBa
HayuyHo-nipOM3BOACTBEHHOTO ILIEHTpa 3€pHOBOro xo3sicra uMm. A.W. bapaesa
(Kazaxcran) wu naGopaTopud OHOTEXHOJIOTMYECKUX W MHUKPOOHOJIOTHYECKHUX
uccinenoBanuii Mactutyta 6uosoruu TromI'Y.

[To kOMIUIEKCY NPU3HAKOB MCCIEAOBATENbCKASI TPYINa YYEHBIX OLICHUBAET
MPOAYKTUBHBIC U AJalTUBHBIC CBOMCTBA Pa3JIMUHBIX BUIOB, COPTOB, MYTAaHTHBIX U
THOpUAHBIX (POPM KyJIBTYpHBIX PACTCHHI; OMNpeAensieT MNPEUMYIIEeCTBO HAHO-
AJIEMEHTOB B TEXHOJIOTMYECKOM TMPOIECCE BBIPANIUBAHUSA, OTOMpaeT MPOOHI
pacTeHul, CeMsH U TIOYBHI JIJIs1 JaOOPaTOPHBIX aHATU30B.

I'eneTnueckue pecypcbl pacTeHHl pacCMaTpUBAIOTCS KAK LIEHHBIM MOTEHIMA
JUISL CEJICKITMOHHBIX MpOorpamMM, Tak Kak Jydmire (GopMbl U3 (QoOHIAa HECYT TeHbI
YCTOMYUBOCTU K cTpecc-pakTopaMm, 0O0JIe3HSIM, IeHbl MOBBIIICHUS YPOXKAMHOCTH U
KadyeCcTBa MPOAYKIIUU.

AHallM3 W3MEHUYMBOCTH IIPU3HAKOB COPTOB PA3JIUYHOTO Treorpaduyeckoro
Jyaria3oHa IoJi BIUSHUEM METEOPOJOTHYECKUX (DAKTOPOB MO3BOJISIET MPABUILHO
UCIIOJIb30BaTh ~ T€HETUYECKOE  pa3HooOpa3ue  pacTeHWil, U3y4aeMbIX  Ha
HKCIIEPUMEHTAJILHOM TIOJIMTOHE, W pa3padoTaTh CTPATETUI0 HX aJanTalud K
KJIINMaTUYECKUM U3MEHEHUSIM.

BoiBoawsi/Conclusions.  BeisiBieH  HIMPOKHH  CHEKTp  W3MEHYHUBOCTH
Mopdonoruueckux, (U3n0IOrHYeCKX, OMOXUMUYECKUX U FT€HETUYECKUX MPU3HAKOB
KyJbTypHbIX pacteHnii B CeBepHoM 3aypanbe. Mcmonb3oBaHue 3IKCIpecc-
AMArHOCTUKH xjopoduiuta B KIeTKax JucTheB ¢ mnomomisio SPAD 502 pamo
BO3MOXXHOCTh TOJYYUTh HOBYIO HHPOpPMANMIO O (HU3UOJIOTHYECKOM CTaTyce
pacTeHM B MEHSIOIIMXCSA YCIOBUAX OKpyxawouen cpeapl. I[lokazana ponb
MYTAIlMOHHOW ¥ PEKOMOMHAIIMOHHOW M3MEHYMBOCTU B YBEJIMUYEHUU T€HETHUYECKOTO
pazHooOpasusi pacrenuid. [lomydyeH mnonoxuTenbHbId AHOEKT OT MPENNnOCEeBHON
00pabOTKH CEMSIH COPTOB SIPOBOM MSTKOM MIIIEHUIIBI HAHOYACTUIIAMHU cepedpa st
aKTUBALIUM POCTOBBIX MPOILIECCOB C TMEPCMEKTUBOM MHHUMHU3AIUU HCTOJIb30BAHUS
XUMHUYECKUX YIOOpEHUH.
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