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Llenblo pabotbl sBnsieTCs NpuMeHeHne paspaboTaH-
HOro MeTOfa AWMarHOCTUKW NS OLEHKM YPOBHS CTpecca
Y CEMsIH 3epHOBbIX KyNbTyp M 060CHOBaHUE 3dhpeKTnB-
HOCTM WCMONb30BaHMS CEMSH B KavyeCTBE MOCEBHOMO
MaTepuana. Ha 0CHOBaHMM Cepumn paHee BbINOSTHEHHbIX
MHOMOYUCIIEHHBIX OMbITOB C CEMEHaMM Pa3fMYHbIX COp-
TOB 3€PHOBbLIX KyrbTyp, Pa3nMuatoLyxcs no NoCEBHbIM
kayectaMm, Obin NONYYeH 3HaUMTENbHBIN Maccue (06b-
€M) 3KCMepUMEHTaNbHBIX AaHHbIX, MOMOXEHHbIX B OCHO-
BY pa3paboTkn MeToda AMarHoCTUKW YPOBHS CTpecca,
WHAYLUMPOBAHHOTO  MOBPEXAAKWMMIA  BO3AEACTBUAMM
pasnuyHon NpuUpoAbl, y cemsH. OueHka ypoBHS CTpecca
BbIMOMHSETCS C UCMONb30BaHWEM BKMKOYEHHON B METO-
OVKy LWKanbl auddepeHumanum ypoBHs cTpecca, B Ko-
TOPOW OTPaxeHbl Hanbonee CTPECCOYYBCTBUTENbHbIE K
BO3LENCTBUI0 CTPeCcC-hakTopoB Mopdodmnanonorie-
CKMe mnokasaTenu npopoCTKOB WM CeMsIH (CKOpOCTb W
SHEpPrust NpopacTaHus CeMsH, AnuHa KONeonTune, KOH-
LieHTpaLus CTPECCOBOrO 3TUMEHA B MEXCEMEHHON BO3-
JyLuHo cpepe). MpoBeaeHne auarHosa ConpoBOXaaeT-
ca npopawmeaHuem cemsiH B cootsetctBum ¢ [OCT
12038-84 1 onpefeneHnemM KOHLEHTpaLmMm CTPeCcCoBOro
9TUMeHa C MCronb30BaHWEM ra3oaHanusaropa. [lony-
YeHHble B MpOLECcCe AMArHOCTUKW NokasaHus uccnegy-
EMbIX CEMSIH COMOCTaBMAT C MOKA3aHWAMU CEMSH
cTaHaapTa (3MUTHBIX CEMSIH TOrO Xe COopTa) 1 Mo LuKane
AuddepeHLmMaLmm y HUX yCTaHaBIMBAKOT COOTBETCTBY-
oL YpOBEHb cTpecca. OnbITHbIM NyTEM Ha CeMeHax 2
napTuin ApoBOI NileHnUbl copTa [lapbs NepBoi penpo-
Aykuum ¢ nabopaTopHon BexoxecTbto 93 n 89% ycra-
HOBIEH, COOTBETCTBEHHO, CPEAHUA U BbICOKUIA YPOBHM
cTpecca. PesynbraThbl AUarHOCTUKM NO3BONSIOT 06BbSC-
HUTb YacTO HabnOaeMyl CyLIECTBEHHYK pasHuLy B
MoKa3aHusIX MOMEBON BCXOXECTU Mexay pasHbIMu nap-
TUSMU CEMSH 3€pHOBbIX KynbTyp, B TO € BPEMS He
NMEOWMMI  Pas3nnuMa No BenuuMHe nabopaTopHO
BCXOXeCTW. OTO CBA3AHO C TEM, YTO CEMEHa C BbICOKMM
YPOBHEM CTpecca OTIMYalTCS MOHWKEHHOW 3Hepruen

h

npopacTaHns, (YHKUMOHANBHON aKTUBHOCTbI, cnabon
CMNocoBHOCTL POCTKOB NPeoaoneBaTb COMPOTUBNEHUE
MoYBbl 1, KaK CreacTave, JopMUpYIOT B NOME HEApYX-
Hble, U3pexeHHble Bexodbl. PaspaboTaHHbIil MeTog An-
arHOCTWKM YPOBHSI CTPECca CEMSIH MOXET ObITb UCMOSb-
3oBaH pononHutensHo K TOCT P 52325-2005 gns
OLIEHKM MOCEBHbIX KA4eCTB CEMSIH, KOPPEKTUPOBKM pac-
4eTe HOPM NOCEBa W arpoO3KOHOMMYECKOrO 0BOCHOBaHUS!
NPUMEHEHMSI CEMSIH COOTBETCTBYHOLLIEr0 YPOBHS CTpecca
ANs NoceBHbIX Lenen. Kpome TOro, Ha OCHOBaHMM pe-
3ynbTaToB ONPefeNeHns YPOBHS CTpecca MOryT MpUHK-
MaTbCs PELLeHnst O LienecoobpasHoCTU LONroBpEMEH-
HOTO XpaHEHWs CEMEHHOro MmaTepuana, MpOAOBOSb-
CTBEHHOTO 3epHa, a Takke pa3pabaTbiBaTbCs MPOrHO3
OTHOCUTENbHO OMONOrMYECKON 1 XO3AUCTBEHHOW AOMNTO-
BEYHOCTU CEMSIH.

Keywords: diagnostic method, stress level, stressed
and intact seeds, stress factor, seed germination speed
and power, morpho-physiological indices, stress eth-
ylene, remote communication, seed quality, inter-seed
air environment.

The research goal was to use the developed method
of diagnostics to evaluate the stress level of cereal crop
seeds and substantiate the effectiveness of using seeds
as a seed material. Bases on a series of previously per-
formed numerous experiments with seeds of various
varieties of cereal crops that differed in seeding quali-
ties; a significant array of experimental data was ob-
tained which formed the basis for the development of a
method for diagnosing the level of stress induced by
damaging effects of various natures in seeds. The stress
level evaluation is performed by using the stress level
differentiation scale included in the methodology which
reflects the most stress-sensitive morpho-physiological
indices of seedlings and seeds (seed germination speed
and power, coleoptile length, and the concentration of
stress ethylene in the inter-seed air environment). The
diagnosis is accompanied by seed germination in ac-
cordance with the GOST 12038-84 and determination of
the concentration of stress ethylene using a gas analyz-
er. The indices of the studied seeds obtained in the
course of diagnostics are compared with the indications
of standard seeds (elite seeds of the same variety) and
the appropriate stress level is set according to the differ-
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entiation scale. Experimentally, the seeds of 2 batches
of spring wheat of the Darya variety of the first reproduc-
tion with laboratory germination of 93% and 89% were
found to have medium and high levels of stress, respec-
tively. The diagnostic results allow explaining the often
observed significant difference in field germination read-
ings between different batches of grain seeds, while at
the same time there is no difference in the amount of
laboratory germination. This is due to the fact that the
seeds with a high level of stress are characterized by
low germination power, functional activity, weak ability of
sprouts to overcome soil resistance, and as a result,

they form uneven, sparse shoots in the field. The devel-
oped method for diagnosing the level of stress in seeds
may be used in addition to the GOST R 52325-2005 to
evaluate the seeding qualities of seeds, adjust the calcu-
lation of seeding rates and agro-economic justification of
the use of seeds of the appropriate level of stress for
seeding purposes. In addition, based on the results of
determining the level of stress, the decisions may be
made on the feasibility of long-term storage of seed ma-
terial, food grains, as well as a forecast of the biological
and economic longevity of seeds.

NeBuH Buktop UBaHOBMY, 4.C.-X.H., Npodh., kad. ce-
NEKUMM N CEMEHOBOACTBA, arpoXMMuL, IECHOTO Aena U
akonorun, PsasaHCKuii rocydapCTBEHHBIN arpoTEXHOMO-
rnyeckun  yHueepcutetr um T.A. Koctblvesa. E-mail:
Levin-49@bk.ru.

OyavH Hukonan HukonaeBwu, acnupaHT, PsasaHckui
rOCY[ApCTBEHHbIN arpOTEXHONMOMNYECKUA YHUBEPCUTET
um MN.A. KocTbivesa. E-mail: nikolai-dudin@mail.ru.
AHTUNKuHa Jllogmuna AHaTONbEBHA, K.C.-X.H., JOLEHT
kad. cenekuyum u CeMeHOBOACTBA, arpoXMMiK, NECHOTO
Jena u aKomnoruu, Psi3aHCKM rocydapCTBEHHLIN arpo-
TEXHonoruyeckuin  yHmuepeuteT um [.A. KocTbiyesa.
E-mail: LAtalanova@yandex.ru.

YwakoB PomaH HukonaeBud, [.C.-X.H., npod., 3aB.
kadh. «JlecHoe Xx03aMCTBO», PsisaHCKM rocygapcTeeH-
HbIM arpoTexHonormyecknii yHueepcuteT um M.A. Ko-
cTblveBa. E-mail: r.ushakov1971@mail.ru.

Levin Viktor Ivanovich, Dr. Agr. Sci., Prof., Chair of
Selective Breeding, Seed production, Agricultural Chem-
istry, Forestry and Ecology, Ryazan State Agro-
Technological University named after P.A. Kostychev.
E-mail: Levin-49@bk.ru.

Dudin Nikolay Nikolayevich, post-graduate student,
Ryazan State Agro-Technological University named
after P.A. Kostychev. E-mail: nikolai-dudin@mail.ru.
Antipkina Lyudmila Anatolyevna, Cand. Agr. Sci.,
Assoc. Prof., Ryazan State Agro-Technological Universi-
ty named after P.A. Kostychev. E-mail: LAtalano-
va@yandex.ru.

Ushakov Roman Nikolayevich, Dr. Agr. Sci., Prof,
Head, Chair of Forestry, Ryazan State Agro-
Technological University named after P.A. Kostychev.
E-mail; r.ushakov1971@mail.ru.

BsepeHue

CocTosiHMe cTpecca Yy pacTeHuit nopoxaaet
WMPOKMN OnanasoH MoBpeXaalowmx Bo3aen-
CTBMI Pa3nNYHON NpUPOabl (MExaHU4Yeckue no-
BpPeXAeHUs, peskue konebaHus Temnepatyp,
WOHM3MpYIOLLME 13nyyYeHus, GonesHn n Bpeau-
Tenu). Ha 3T BO3gencTBusl, T.e. CTpecc-
(haKTopbl, pPacTeHUs pearvpyloT HapyLleHueMm
(DYHKLMOHMPOBAHWS  OpraHM3ma, akTUBHOCTM
PerynaTopHbIX CUCTEM, aHOMarusMn U u3me-
HeHreM MeTabonMyecknx NpoLECCOoB B KNeTKax
[1], Npryem BeCb CMEKTP CTPECCOBbIX peakwuui,
NPOTEKAKOWMX HA KNETOYHOM YPOBHE, MPUCyLL
L|eNIOCTHbIM OpraHu3mam (pacTeHusiM) u gocra-
TOYHO NoapobHO onucaH [2].

Torga Kak (hu3nonormyeckne npouecesl,
NPOUCXOASILLME B CEMEHAX PacTeHWi, Haxoas-
LUMXCH B COCTOSHUM CTpecca, WHAYLMPOBaHHO-
[0 MeXaHW4eCKUMM TpaBMamit 1 0BryyeHnem, —

SIBMNEeHNe [OCTaTOYHO CMOXHOEe W BO MHOIOM
[aneko elle He U3y4YeHHoe, O YeM CBUAEeTENb-
CTBYKT AaHHblE O AUCTAHLMOHHON KOMMYHUKa-
UMK 1 KacKkagHbIX adhpekTax Mexay BO3ayLIHO-
CYXUMU CTPECCUPOBAHHBIMA W UHTAKTHBIMM
(LenoCTHbIMK, HEMoBPEXAEHHbIMM) CEMEHaMM
[3-6].

PesynbTaTbl 9KCMEPUMEHTOB  CBMAETENb-
CTBYIOT O TOM, YTO NMOCEBHbIE Ka4yecTBa CEMSH B
npouecce nocneybopoyHOro XpaHeHUs noa-
BEpPXeHbl LMpOKoi BapuabenbHocTH. [JaHHoe
CBOMCTBO 0BYCMOBMIEHO CMOCOBHOCTLID CTpec-
CUPOBaHHbIX CeMSH BbIAENATb (OUTOTOPMOH —
CTPeccoBbIN 3TUneH [7, 8] U AMCTaHLMOHHO
YXyALaTb MOCeBHble KayecTBa COBMECTHO C
HAMM XPaHALWMXCH MHTAKTHbIX CeMsiH. YcTa-
HOBJIEHHbIN (PEHOMEH CO03haeT NPeanoChINKu
AN CYLLEeCTBEHHOW KOPPEKTUPOBKM  CIOXMB-
LLINXCA TEOPETUYECKUX MpeLCTaBeHnii o 6uo-
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NIOrMYECKNX 0COBEHHOCTSX MOCEBHOMO MaTepu-
ana, B KOTOPOM MPUCYTCTBYIOT NOBPEXAEHHbIE
kombaitHoBOW YOOPKOW, COPTUPOBKOM, OYUCT-
KOW, CyLLKOW, BonesHsmu BpeauTensaMm ceme-
Ha.

W3yyeHne  mamonornyeckon  CyLHOCTM
NPOLECCOB, NPOUCXOASALLUMX Y UHTAKTHBIX CEMSH
nog BNWUSHWEM CTPECCUMPOBAHHbIX, UMEET He
TONbKO TEOPETUYECKOE, HO N He MEHEe BaxHOoe
npuKnagHoe 3HaveHue. B COOTBETCTBUM C MHO-
roneTHen NPaKTUKOM NPOM3BOACTBA CENbCKOXO-
3AMCTBEHHBIX KYNbTYp OLEHKY KayecTBa CeMsiH
W UX NPUrOAHOCTb ANS NOCEBa OCYLWECTBNAT
Ha OCHOBEe rocyapCTBeHHbIX cTaHgapToB. Op-
HaKo Ha Tekywun nepuog spemenn B TOCT P
52325-2005 «CemeHa CenbCKOXO3ANCTBEHHDBIX
pacTeHU» TOMbKO OAWMH KPUTEPUI XapakTepu-
3yeT SHOOreHHble (PM3NONorMYeckme CBOMCTBA
CeMsiH — 9T0 nabopaTopHasi BCXOXecTb. Bce
Apyrve nokasaTenum (YACTOTa CeMsiH, cogepxa-
HWe CeMSAH ApYrMX pacTeHun, Hanu4ime npume-
Cel) oTpaxarT He Guonornyeckue, a comyT-
CTBYIOLLME NPU3HAKM W CBOWCTBA CemsaH. Mex-
Ly TEM Ha OCHOBaHWW MokasaTtens naboparop-
HOW BCXOXeCTU B MpaKTUKe CenbCKoXO3sn-
CTBEHHOTO MPOM3BOACTBA PACCHUTLIBAIOT HOP-
My noceBa CeMsiH, 06eCneynBatoLLyl0 OMnTu-
MasibHY0 ryCTOTbl BCXOAO0B, PEXMMOB MUTaHMS,
OCBELLEHNSs W, COOTBETCTBEHHO, MPOAYKTUB-
HOCTb pacTeHwil. HO OTeyecTBeHHbIN U 3apy-
OEXHbIA OMbIT YKa3blBAET HA HWU3KWIA YPOBEHb
Koppensauun mexay nabopatopHon U noneson
BexoxecTbto [9, 10], B cpeaHeM nonesas BCXO-
XecTb B P® 3epHOBbIX KynbTyp Huxe nabopa-
TOpHON Ha 20-25%, C noHwxeHnem nabopaTop-
HOW BCXOXECTW pasnuyus C NOSIeBOW BCXOXe-
CTbl0 CTaHoBATCA ewe 6onbwumn [11, 12].
CXOZHy!0 TOUKY 3peHns BbickasblBaeT [13], yka-
3blBas Ha HeoBXoAMMOCTb NPUMEHEHMs nonpa-
BOK AN pacyeTa HOPM NoceBa, C y4eTOM JHep-
MV NpopacTaHns CEMSH.

B cBSA3M C yCTAHOBIIEHMEM pPaHee Heu3BecT-
HbIX CBOWCTB KOMMYHMKaLMWN MeXay CeMeHamu
pacTeHuit 1 cnaboit Koppensauun B nokasaHmsx
Mexay nabopaTopHON M NONMEBON BCXOXECTHHO
CTaHOBMUTCS aKkTyaNlbHOW HeobxoauMOoCTb pas-
paboTkn MeToda AMarHOCTUKA CEMEHHOro Ma-
Tepuana, no3BoNSIOWEro AOMOMHATL M Cdop-
MynMpoBaTh HOBblE MPEACTaBIeHUs 0 u3no-
oMM M NOCEBHbIX KaYeCTBAX CEMSIH.

Llenb paboTbl — npumeHeHne paspaboTan-
HOrO MeTofda AMarHOCTUKA NS OLEHKM YPOBHS
cTpecca y CeMsiH 3epHOBbIX KynbTyp. B 3apayy
“CcCneaoBaHMn BXOAUNO onpefeneHne YpoBHS
cTpecca y uccrneayemblx CeMsiH Mo COMPSHKEH-
HbIM  MOPEOCU3NOSIOrNYECKUM MOKa3aTeNaM
MPOPOCTKOB CEMSIH M KOHLEHTpaLuK CTpecco-
BOTO 3TUNEHa B MEXCEMEHHON BO3LYLLIHOW
cpede C nocreaywmm conoctaBneHnem no-
NyYeHHbIX PesyrnbTaToB C NOKa3aHMSMU CeMsH
1 NPOPOCTKOB CTAHOAPTHOrO (3TanoHHOro) 06-
pasuya M obocHoBaHMe 3PEEKTUBHOCTU WC-
NoJsiIb30BaHNA WCCIEf0BaHHbIX CEMSH B Kave-
CTBe NOCEBHOro Matepuana.

O6BbeKTbl U MeToA ANarHOCTUKU

MeTog AnarHOCTUKKM YPOBHS CTpecca Y Cce-
MSIH UCMONb3yeTecs AN OUEeHKU NoTeHuuanb-
HbIX 3KO(U3MONOTMYECKUX PECYPCOB HALEXHO-
CTU U YCTONYMBOCTN CEMSIH 3E€PHOBbIX KYNbTyp
MpW UCMONb30BaHUN WX B KA4ECTBE MOCEBHOIO
Matepuana K cTpecc-haktopam B MONeBbIX
YCIOBWMSIX, @ TakKe BO3MOXHOCTW MPOSIOHraLmm
BbICOKMX MOCEBHbIX KA4YeCTB W XO3AUCTBEHHOM
[ONTOBEYHOCTM B YCOBUSX NPOAOMKUTENBHOTO
XpaHeHus. [pegnaraemblil MeETOZ, KpOMe TOro,
MOXeT BbITb UCMOMb30BaH KaK AOMNOMHEHME 115
KOPPEKTUPOBKK HOPMbI nocesa ceMsH. CTpecc,
Kak Hecneuuduyeckas afjantauuoHHas peak-
Uus opraHuama Ha gemcraue noboix Hebnaro-
NPUATHBIX (PAKTOPOB, Ha KMNETOYHOM YPOBHE
COMPOBOXAAETCS KOMMMEKCOM CTPECCOBbLIX pe-
aKUni, MHIMOMPYIOLLMX (PYHKUMOHAMBHYIO aK-
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TUBHOCTb [eNeHsi, pocTa, a Takke (h13nono-
rMyeckux npoueccos. Hambonee uyBCTBUTENb-
Hbl K CTPECCY pacTUTESNbHbIE OpPraHn3Mbl B MO-
NoaoM  BO3pacte, MNpu MOSIBMEHUM BCXOLOB.
Ctpecc Hanbonee CUbHO NOAABNSET aKTUBHO
pacTywue n genswmecs Knetkn mepuctemaTm-
YeCKNX TKaHel, POCTKOB W MEePBUYHbIX KOpeLu-
KOB MPOpOCTKOB cemsH [2]. BmecTte ¢ Tem pe-
3ynbTaTbl UCCMEAOBaHMA YKa3blBAOT Ha Cro-
COBHOCTb He TOMbKO aKTUBHO AENALWMXCS Kne-
TOK, HO 1 CEMSIH pacTEHU, HAXOAALLWMXCS B NO-
Koe, pearmpoBatb W AndepeHLMpoBaTh Cuiy
noBpexXaatoLLMx aKCTpeManbHbIX BO3AENCTBUN.
[MoBpexaeHHble (CTpeccMpoBaHHble) BO3AYLL-
HO-Cyxue cemsH B 5-20 pa3 yBenuuuBatoT
SMMCCUI0 CTPECCOBOro 3TuneHa [8], BbI3bIBAKOT
Y WHTaKTHbIX CEMSIH WHMMOMpoBaHMe Hauarnb-
HbIX POCTOBbIX NPOLECCOB M CHWXEHWE NOoCeB-
HbIX Ka4yecTB [7].

MeToa OMarHOCTMKM YpOBHS CTpecca y ce-
MSIH SPOBOWA MLLEHULbI NPOBOAMTCS C NPUMEHE-
HMEM [OCTaTOYHO MPOCTbIX M OBOCHOBAHHBIX
TECT-KPUTEPUEB,  OTpaXawWmx  COCTOSHME
cTpecca y CeMsiH Mo Mopgor3nonNornieckum
npu3Hakam NpopoCTKOB, Ha aTane retepoTpod-
HOro MWUTaHWa W pa3BuTWS. [MarHocTuka Bbl-
MOMHSAETCA B CTPOrO KOHTPONMPYeMbIX (TeMne-
paTypa, CBeT, Bfara) CTaHgapTHbIX nabopa-
TOPHbIX YCMOBUSIX, NO3BONSOLLMX (DUKCMPOBATbL
TOMbKO MPUCYLYME CeMeHaM 3HOOreHHble npo-
Llecchl, UCKMoYas Moauduumpyiolee BO3aen-
CTBME OK30TEHHbIX (DaKTOPOB. 3aBMCUMOCTb
COCTOSIHUS CTpecca Y CeMsiH OT KONMWYeCTBeH-
HbIX NApPaMeTPOB AaHHbIX KpUTEPUEB Nonyymna
anpobauyio B MHOTOUNUCIIEHHbIX CEPUSAX OMbITOB
C 3epHOBbIMYW KynbTypamu [3, 4, 7, 8].

B uucno nokasatenei, otpaxatowwmx ypo-
BEHb CTpecca Yy CeMsH, BXOZAT cregytlime
TECT-KPUTEPUM:

1) KOHUEHmpayus amuseHa 8 MeXCeMeHHoOU
8030ywHoU cpede — TECHO KOppenupytoLas ¢
YPOBHEM CTpecca;

2) CKOpOCMb npopacmaHusi ceMsH — oTpa-
KAeT aKTUBHOCTb  TPUITEP-TUAPONUTAYECKNX
(DEPMEHTOB;

3) 3Hepausi npopacmaHusi CeMSIH — XxapakTe-
pU3yeT aKTMBHOCTb MeTabonmyeckux npouec-
COB M MHTEHCMBHOCTb HayamnbHbIX POCTOBbIX
npoLeccos

4) OnuHa Koneonmuse pOCMKO8 — KpUTEPUI
ypoBHs 1 coctosHus NYK-cputoropmoHa.

[MpopalymBaHne ceMsH NPOBOAMUTCH B COOT-
BetctBun ¢ FOCT 12038-84. OnpepeneHue
BCEro Komnsekca Mopomnsnonormieckux no-
KasaTesien BbINOSHSETCA Ha OOHOM M TOM Xe
obpasue npopacTarLmx cemeHax, B COOTBET-
CTBMM C MoKasaTensMu K nocnefoBaTesibHo-
CTbi0 JeCTBUA (2-4), OTPaXEHHbIMU B LUKane
AndbepeHumaumn ypoBHs ctpecca (tabn. 1).
MepBbln KpuTepuit onpepensieTcs ans 6onb-
LK1X 06BEMOB CEMSIH, XPaHALLWMXCS B CUnocax,
3aKpomax WnM HacbInblo, NS Yero Ucnonb3y-
eTCA razoaHanuaaTop, Hanpumep, «Kpuctann —
2000 M» npownssoacta 3A0 CKB «XpomaTak»,
a TaKKe Apyrue Tunbl XxpomaTorpados.

CnepgyeT OTMETUTb, YTO UCMOMNb3YeMble Kpu-
TEPUM Ype3BblYalHO BapuabenbHbl U OuHa-
MWYHbI, 4TO Npucyle 6MONorMYeckuM cucte-
MaM, B TOM YuUCfie CeMeHaMm pacTeHun, npea-
CTaBMALMX FeTEPOreHHY0 COBOKYMHOCTb Op-
raHnamoB. [1ns 3aToro BbINOMHSETCA CTaTUCTK-
yeckast 0bpaboTka MonyYeHHbIX AaHHbIX, NoA-
TBEPXKAAKOLAS 3HAYMMOCTb pasfnnuuii uccne-
Ayembix 06pasuoB cemsiH. [lnarHocTuka ypoBHS
cTpecca OCYLLECTBMSETCS Ha OCHOBE CpPaBHU-
TENbHOM OLIEHKW CEMSH, HaXOAsLMXcs B CO-
CTOSIHUM CTpecca, U CEMsH CTaHAapTHOro 06-
pasua (CemsiH anuTbl MNKM PEnPOLYKLUMOHHBIX
CEMSIH MEpBOro MOKOMEHUS) MCCreayemoro
naptuu. B crtaHgapTHoM obpasue, KOTOpbIil
hopmupyeTcs B pesynbTaTe py4Horo obmonota
PacTEeHUN, WCKMIOYAETCs NPUCYTCTBME MUHE-
panbHbIX U OpPraHUYECKNX NPUMECEN 3ePHOBOK
C MEXAHWUYECKNMU MOBPEXAEHNSIMU, NOPAKEH-
HbIX GonesHsamu u Bpeautensmu. CtaHgapT-
HbIh 0Bpasel, Ana KaXOoro copta CeMsH Xpa-
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HUTCA B 3aMKHYTbIX BO3[yXO-, CBETOHENPOHM-
LaeMblX eMKOCTSX (MeTannyeckux, CTEKMsiH-
HbIX) NPW BNAXHOCTU CemsH He Bbiwe 13%.
[NonyyeHHble B npouecce AUarHOCTUKK nokasa-
HWA ccnenyemblx 06pasLoB CEMSH COMOCTaB-
NAKT C NOKa3aHWAMW CEMSIH CTaHgapTa U B Co-
OTBETCTBUW CO LUKanon AuddepeHumanmm y
CEMsH YCTaHaBNMBAKT YpPOBEHb CTpecca
(Tabn. 1).

BbICOKW 1 0YEHb BbLICOKWIA YPOBEHb CTPEC-
ca COMpOBOXAAETCH YCKOpeHuem duaunonoru-
YeCKoro CTapeHus W yMeHblueHueM Buonoru-
yeckon ponroeevHocTu cemsH [14]. CemeHa ¢
BbICOKAM M O4YEHb BbICOKUM YPOBHEM CTpecca
NMEIOT PE3KO MOHWKEHHYIO SHEPrU0 npopacTa-
HWS, Y HUX NOAaBneHa (yHKUMOHamNbHas ak-
TUBHOCTb, WCTOLLEHbI PECcypcbl HaLEXHOCTY
[15, 7, 4]. B noneBbIX YCNOBKUSAX BCXOXECTb Ta-
knx cemsiH 6onee yem Ha 30% Huxe nabopa-
TOpPHOW. TO ecTb okono 1/3 cemsiH OT HOPMb
nocesa He cnocobHbl NpeogoneTb CONpoTHB-
neHns nouBbl M 0becneunTb PopMUpOBaHIE
APYXHbIX BCxoaoB. Kpome Toro, ocnabnexHble,
N3peXeHHble BCXOAbl CTPECCUPOBAHHBIX CEMSH
HEeYCTONYMBbI K SKCTPEManbHbIM BUOTUYECKUM
N abnoTuyeckum Bo3aenCTBIUAM. Toraa Kak ase
nepsble rpynmbl CEMSH LKanbl AnddepeHuma-
UMM No COBOKYMHOCTWM MOKa3aHMM COOoTBeT-
CTBYIOT ciabomy v cpegHeEMyY YpOBHSIM CTpecca

1, COOTBETCTBEHHO, UCMONbL3YITCA A9 NOCEB-
HbIX Lienei B COMETaHMM C MPUMEHEHWEM aHTU-
CTpeccoBbIX MeponpusaTui [16].

YpoBeHb CTpecca Yy CeMsiH MCCrneayemMoro
obpasua ceMsiH yCTaHaBNMBAKOT Ha OCHOBAHWM
CpaBHEHWS NOJyYeHHbIX B pe3ynbTarte auarHo-
CTWKW JaHHbIX C MOKasaHusMK LuKanbl andde-
peHunaumm.

[laHHble ycpedHEHHble noKasaTenn YpPOBHS
cTpecca WCMOMb3yTCA AN OLUEHKM CeMsH
Pa3nnYHbIX COPTOB SIPOBOM M O3UMOWN MLLEHN-
Lbl, PXW, OTHOCALLMXCA K rpynne ronosepHbix.
He wnckntoyeHo, YTo Wkana auddepeHumalmm
YPOBHS CTpecca Yy NneHYaTbiX CEMSH (SYMEHb,
oBec 1 Ap.) BygeT UMeTb HECKOMbKO MHOM BUL
(perucTpupyembIx pasfinyuii) No OTHOLIEHUIO K
CTaHAapTy, Tak Kak nneHyaTble 3epHoBKK 60-
fnee pe3nCTeHTHbl K BO34EMCTBUIO CTpecc-
(aktopoB. B TOM cnyyae, korga y AuarHocTu-
PYEMbIX CEMSIH OAuH 1 TeM Bornee gBa nokasa-
Tens U3 YeTbipex LWKanbl auddepeHumanmm,
Byoyt cooTBeTcTBOBaTH 0GOMNEe  BbICOKOMY
YPOBHIO CTpecca, TO [aHHble CEMeHa NepeBo-
AT B rpynny Gonee BbICOKOrO YPOBHS CTpecca.
Hanpumep, KOHUEHTpauus aTurneHa B uccnegy-
emoM obpasle CemsH COOTBETCTBYET CpeaHe-
MYy YPOBHIO CTpecca, a Tpu ApYyrux nokasarens
— HM3KOMY YPOBHIO CTpecca, TO Takue CemeHa
OTHOCSAIT K CpeHeMy YPOBHIO CTpecca.

Tabnuua 1

LLikana dughghepeHyuayuu ypoeHsi cmpecca y CEeMsIH 3ePHO8bIX Kynbmyp

MokasaTenu cemsHu | CTaHmapTHbIiA YpoBeHb CTpecca 1ccrnegyemoro obpasta cemsi
MPOpPOCTKOB obpased HU3KWIA CpeaHuit BbICOKWA 0YEHb BbICOKMIA
KOHLEeHTpauus aTuneHa B
MEX3epHOBOW BO3AYLLIHON K* 2K 3-5K 6-10 K 11-20 K n bonee
cpege, Mr/m3
Ckopocrb npopacTanis o 09C | 07-0,85C | 05-065C | Meree0,5C
CEMsHH, % CyTKM
OHeprusa npopacTanust, % o* 093 0,8-0,853 0,5-0,75 3 Menee 0,53
[lnnHa koneontune, Mm ax 091 0,7-0,85 1 0,5-0,65 1 Menee 0,51

Mpumeyanue. *O3HayaeT nepsyto 3arnaeHyto Oyksy uccnegyemoro nokasarens; 0,2; 0,3; 0,4 n T.4. — gecsarble
ponu umcen; 2; 3; 4 v T.4. — Uenble yncna (oTpaxatT BENNUYMHY U3MEHEHUSI MOKA3aHWA Y 1ccneayemoro 06-
pa3Lia CeMsiH Mo OTHOLLEHMKO K CTaHAAPTY).
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Cnegyet npusHaTb HEddEKTUBHBIM Xpa-
HEeHWe W UCMOJIb30BaHNe B KA4YECTBE MOCEBHOM
maTepuana CemsiH C BbICOKMM W OYeHb BbICO-
KAM YPOBHEM CTpecca, Jaxe Tex napTuu, y Ko-
TOpbIX NlabopaTopHas BCXOXECTb MOXET OTBe-
yaTb TpebosaHuam [OCT P 52325-2005. Ce-
MeHaM C [daHHbIM YpOBHEM CTpecca CBOW-
CTBEHHO aKTMBHOE MPOAYLMPOBAHWE CTPECCO-
BOrO 3TWUMEHa, B nNpoLecce XpaHeHWs Npoucxo-
OMT MepMaHeHTHOe HapacTaHWe ero KOHLEH-
Tpauum n Auddysnm B MeXCEMEHHYIO BO3aYLU-
HYI0 cpeay, C BO3AEWCTBMEM Ha BCIO NapTuio
XpaHswmxcs cemsH. MNogobHble cemeHa, uMe-
loLLmMe ocrabreHHylo 3HEPrUi NpopacTaHns, ¢
TPYZOM NPeosoneBalT MexaHU4yeckoe Conpo-
TUBNIEHWE MOYBbI U (POPMUPYIOT OcnabneHHble
W U3pEXEHHbIE BCXOADI.

Pe3ynbTtaTbl uccnegoBaHum
MccnenoBaHus BbIMOSHEHbI HA 2 NapTusix
CEMSIH SpOBOiA MeHuUbl copTa [apbs nepeou
penpoaykuum, ypoxas 2018 r. ¢ nokasaHusamu
nabopaTopHOil  BCXOXECTU  COOTBETCTBEHHO:
93% — naptus A n 89% - naptus b, a Takke

CeMsiH cTaHgapTa co BexoxecToto 98%. [po-
LOMKNTENbHOCTb MOCNey60pPOYHOrO XpaHEHUs
CEMSH B TUMOBbIX CEMEHHbIX XpaHWNULax, 4o
oTbopa cemsiH A n b, coctasnsna 12 wec.
CtaHaapTHbIN 0bpasel, CeMsH SPOBOW NLIEHU-
ubl [lapbst hopmupoBancs 4o Havana kombait-
HOBOM YOOpKM ypoXasi, C WCNOMNb30BaHWEM
Py4HOro 0bMosoTa pacTeHu.

Ha ocHoBaHMM wucnonb3oBaHus pa3spabo-
TaQHHOMO METOAA AWArHOCTUKW Y AaHHBIX CEMSIH
onpegensnu ypoeeHb ctpecca. [lpopacTaHue
CEMSH COMPOBOXAaeTCs MNocnefoBaTenbHbIM
NPOXOXaeHNeM Mopdhomnormyecknx 1 uamono-
MMYeCKNX MPOLeCCcoB, BKMOYas rMAponu3 3a-
NacHbIX BELLECTB, UX NepeMeLLeHne K 3apoabl-
LY, CUHTE3 HOBbIX KOHCTUTYLIMOHHbIX COEANHE-
HW, HOBOOOpa3oBaHWe TKaHem M opraHoB. B
9KCMEepPUMEHTE NOCNE NEpPBLIX CyTOK NpopacTa-
HWS Y 3EPHOBOK MLUEHWLbI OTYETNMBO CHUKCH-
pyeTcsa obpa3oBaHWe TaK Ha3blBAaEMOrO «Ha-
knesa», Unu npobofeHne CeMEeHHOM KOXypbl
KOpELLKOM 3apofpllla y CeMsiH CTaHgapTa, B
OTNMYMM OT CeMsiH napTum b (puc. 1, Tabn. 2).

Puc. 1. CymoyHble npopocmku ceMsiH posoli nweHuuyb! copma [apbs:
3 - cmandapm; 5 - uccnedyembie cemeHa b
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Mopdodmanonornyeckne UMEHeHUs y Cy-
TOYHbIX NMPOPOCTKOB CEMSIH CTaHZapTta npowuc-
XOOST ropa3ao paHblue 1 B Bonblem Konuye-
CTBE, YEM Yy UCCNEAYEMbIX CEMSH, MPU 3TOM
CKOPOCTb NpopacTaHusi CoCTaBnsina, COOTBET-
CTBEHHO: cTaHgapT - 87,6%, A - 24,9%,
b-5,2%.

B nocrnepytowume CyTkM CKOPOCTb npopacTa-
HWS Y CEMSIH CTaHAapTa U3MeHsNacb HesHayu-
TENbHO B CTOPOHY YBESMYEHWS, TOrAa Kak Y
cemsH A 1 b oHa focTurana makcumyma, cooT-
BETCTBEHHO, Ha 2-e U 3-u cyTkm (Tabn. 2,
puc. 2).

Ho abcontoTHble 3HaYeHUs CKOPOCTU Mpo-
pacTaHusi CEMsIH CTaHAapTa B TEYEHME BCEro
nepuoaa npopacTaH1s JOCTOBEPHO MpeBblLLa-
NN BENWYMHY [AHHOTO nokasaTtenst cemsH A 1
b. Mopdonornyeckue napameTpbl 3-CyTOYHbIX
NPOPOCTKOB CEMSIH CTaHAapTa CyLWEeCTBEHHO
OTNMYanuch OT NPOPOCTKOB ceMsH b. Tak, nu-
HeiHble pasMepbl POCTKa U NEePBUYHbIX KOpeLl-
KOB MPOPOCTKOB CTaHAapTa bbinu Bornblue, Yem
y npopocTkoB cemsiH b, B 1,5-2,2 pasa, yto
yKa3bIBaeT Ha 6onee BbICOKWIA YPOBEHb aKTUB-
HOCTM OBMEHHBIX MPOLECCOB M CBSA3AHHLIX C
HAM npopacTaHMeM W POCTOM Y CEMSIH CTaH-
papta (puc. 3).

OHeprus npopacTaHus y CEMsIH CTaHaapTa
Obina TaKke CyLECTBEHHO Bbille MO CpaBHe-
HUO ¢ cemeHamn A n b. WccnepgoBanus noka-
3anu, 4yto nabopaTopHas BCXOXECTb, Kak Kpu-
TEpUN  CNocoBHOCTM CceMsiH  0bpa3oBbIBaTh
HOPManbHO pa3BUTbIE NPOPOCTKM, OTNMYanach
MexXgy CTaHZapTOM W uccnegyeMbIMM CeMeHa-
M A n b Tonbko Ha 5 1 9%, Torga kak pasnu-
YMsi MO SHEepPruM nNpopacTaHus pesko BospacTa-
N1 1 gocturanu, cooTBeTCTBEHHO, 15 1 42,5%
(Tabn. 2).

CeMeHa cTaHgapTa OTiMYanncb OT cemsiH A
1 b He TONbKO BbICOKOM CKOPOCTLIO U SHEPrUeEn
npopacTaHus, Ho 1 Bonee akTUBHbIM OpPMU-
POBaHMEM BaXHEWLIEro opraHa npopocTka —
koneontune, obecneynBaloLLero npeoaonexHne
MEXaHNYeCKOro AaBneHnst NoYBbl U NosiBNEHNne
BCXOZOB B MOMEBbLIX YCNOBUSX. Y 3-CYTOYHbIX
npopocTkoB cemsaH A n b anuHa koneonTune
Oblnia MeHbLLUE N0 CPABHEHMID CO CTaH4APTOM,
COOTBETCTBEHHO, Ha 25%, B 1,9 pasa. Cnego-
BaTENbHO, CEMEHa OfJHOro0 CcopTa C OTHOCU-
TenbHO 6nu3kMMK nokasaTensmu nabopatop-
HOW BCXOXECTW, HO MO SHEPrMM NpopacTaHus,
VHTEHCVMBHOCTW Ha4anbHOro pocTa, HoBoobpa-
30BaHMI0 CTPYKTYP W OPraHoB CWIbHO OTNYa-
t0TCS MeXAY cobow, YTO YKasbIBAET Ha pasnny-
Hbl YPOBEHb aKTMBHOCTU (HU3NOSIOrNYECKMX
MPOLECCOB, NPOTEKAILLMX B Pa3HbIX CEMEHAX.

Puc. 2. Ckopocmb npopacmaHusi CeMsiH:
C - cmandapm, A u b - napmuu uccnedyeMbix CeMsiH
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Puc. 3. TpexcymoyHbie npopocmKu ceMsiH ipoeoll nweHuybl copma Lapbs:
1- cmandapm; 3 — uccnedyemble ceMeHa b

Tabnuua 2

OueHka ypoeHsi cmpecca y CeMsiH Apo8oll NWeHUYbl

CkopocTb npopacTtaHus,
% NPOPOCLUKX CEMSIH B CYTKM

-

Ob6pasup!

CeMsH CyTku

1-e 2-e 3-n

cpenHss

OHeprus npopacTaHus,
%

[nvHa TpexcyTouHbIX
koneonTenei, MM
CopepxaHue cTpecco-
BOTO 3TUINEHA B MEX-
CEeMEHHOW BO3aYLLIHOM
cpeae, Mr/m3

CraHgapt

87,6+3,1

6,4%1,9

2,3%0,5

32,1

96,3+1,1

13,6%1,8

0,00014

A

24,942 3"

40,6+2,4*

16,8+2,7*

27,2

81,3+3,1*

9,5+1,3

0,00451

b

5,2+1,6

16,1+2,1*

30,5+2,4*

17,9

53,8+3,9

7,0+14*

0,00137

Mpumeyanue. *Pasnnuuns goctoBepHbl ans P< 0,05.

Ewe 60nee BblpaxeHHble pasnuuns Mexay
ceMeHamu ctaHgapTa U cemeHamu A v b BblI-
SIBMEHbI MO KOHLEHTpauuUn CoLepxaHns cTpec-
COBOTO 3TWUNEHa, CUHTE3 KOTOPOro B pacT-
TEMbHbIX OpraHMsMax WHZYLMpYIT CTpecc-
(hakTopbl abuoTnyeckon u BUoTMYECKON npu-
podbl. B MexcemeHHOW BO3AYLLHOW cpefe ce-
MsH B n A cogepxaHne CTPeccoBOro 3TuneHa
NpeBbILLano ero YpoBeHb Y CEMSH CTaHZapTa,

COOTBETCTBEHHO, B 9,8 1 3,2 pasa (Tabn. 2).
Takum 06pa3om, Ha OCHOBAHWW CPABHUTESIBHOIA
OLleHKW, BbISIBNEHHOM B Mpouecce AuarHosa
nokasaHun y uccnegyemblX CEMSH CO LUKanou
YPOBHSI CTpecca, M0 COBOKYMHOCTA MPU3HAKOB
cnepyeT, 4Tto cemeHa b COOTBETCTBYIOT BbICO-
KOMY, a ceMeHa A — cpefjHeMy YpOBHSIM CTpec-
ca.
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3aknioyeHue

PesynbTaTtbl ANArHOCTVKW MO3BONSHOT 00b-
SICHUTb 4aCTO Habnogaemyl CyLECTBEHHYHO
pasHUUy B MOKa3aHWSX MOMEBOW BCXOXECTU
MeXay pasHbIMK NapTUAMKU CEMSIH 3€PHOBbIX
KymnbTyp, B TO Xe BPEMS HE UMELLMMU pasnu-
4ns Mo BENMYMHE NabopaToOpHOW BCXOXECTM.
OTO CBSI3AHO C TEM, YTO CEMEHa C BbICOKUAM
YPOBHEM CTpecca OTIMYaAKTCH MOHMKEHHON
SHepruen npopactaHus, (YHKLMOHANbHOW akK-
TMBHOCTbIO, C€raboit cnocoBHOCTbI0 POCTKOB
npeogonesaTb COMPOTUBIEHWE MOYBbI, Kak
cnegcrteme, (POPMUPYIOT B MOSE U3PEKEHHDBIE U
HeZpyXHble Bcxodbl. PaspaboTaHHbIl METOA
AMarHoCTUKM YPOBHS CTpecca CeMSH MOXeT
ObITb Mcnonb3oBaH AononHutensHo k FOCT P
92325-2005 pnsa ¢mrsnonormyeckon oLeHKn no-
CEBHbIX Ka4YeCTB CeMsIH, KOPPEKTUPOBKK pacye-
Ta HOPM NOCEBA U arpoO3KOHOMUYECKOr0 060C-
HOBaHMS MPUMEHEHUS CEMSIH COOTBETCTBY!O-
Lero YpoBHA CTpecca AN MOCEBHbLIX Liesen.
Kpome TOro, Ha OCHOBaHMM pesynbTaToB MoKa-
3aHMS YpPOBHA CTpecca MOryT npUHUMAaTLCA
pelleHns 0 LenecoobpasHoCTM OONrOBPEMEH-
HOTO XpaHEHWsi CEMEHHOro Matepuana u npo-
[0BOJIbCTBEHHOTO 3epHa, a Takke paspabaTbl-
BaTbCS NPOrHO3 OTHOCUTENbHO BKUONOrMYECKON
11 XO3AWCTBEHHO JONTOBEYHOCTU CEMSIH.
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YK 633.1

T.A. JllekoHueBa, E.C. CtaueHko
T.A. Lekontseva, Ye.S. Statsenko

W3YYEHUE COPTOB APOBOW TPUTUKANE B YCNOBUAX KUPOBCKOW OBNACTU

THE STUDY OF SPRING TRITICALE VARIETIES
UNDER THE CONDITIONS OF THE KIROV REGION

Knoueenle cnoea: sposas mpumukarne, copma,
Knumam, ypoxalHoCmb 3epHa, 3eMeHmbI npodyKmue-
HOCMU, 8bICOMa PacMeHUL, CEHax.

MpenctaeneHbl pesynbTaTbl U3yYEHNUS] COPTOB SPO-
BOM TpuTUKane B ycrnosusx Kunposckon obnactv. B 06-
nacTh OTCYTCTBYET CenekuuoHHas paboTa Mo spoBOiA
Tputukane. CopTta, uMerowmecs B CTpaHe, TpebytoT
N3y4eHNs B YCIOBUSIX KOHKPETHOM 30HbI BO3AENbIBAHNS.
MoTpeBbHOCTb B BbICOKOKAYECTBEHHBIX KOPMax B OTpac-
NN XMBOTHOBOACTBA MOXHO YaCTUYHO PeWnTb NyTeMm
BHeOpeHust sipoBon TpuTukane. Ha kadenpe obLiero
3emnegenus u pacteHnesoactea ®rb0Y BO Bsrtckoit
CXA n3yyatoTcs copta SpoBOi TpUTUKANE pPasnyHoro
3KOMOro-reorpadoyeckoro  MPOUCXOXAEHUS C  LIENbIO

BbIAENUTb 1 PEKOMEHOOBATb MPOM3BOACTBY Hambonee
agantupoBaHHble copta. B 2018-2019 rr. Ha Tepputo-
pun y4ebHo-onbITHOro nons (r. KupoB) Ha yyacTkax ¢
JEPHOBO-NOA30NUCTBIMU CPEAHECYITMHACTLIMA NOYBa-
MW NpoBefeHa oOueHka 17 COpTOB SPOBOW TpUTMKane.
VccnepoBanust nMpoBedeHbl B COOTBETCTBUM € 0bLue-
MPUHATBIMA MeToaukamu. 3a CTaHAapT MPUHST COpT
ApoBON TpuTUKane POBHSA, PEKOMEHOOBAHHbLIA K WC-
nonb3oBaHuo no Bonro-Batckomy pervoHy. Arpoknuma-
TUYECKME MOKA3aTeNn B NEpUoA NPOBEAEHNS U3YYEeHNI
3aMETHO OT/IMYANNCh OT CPEAHEMHOTONETHUX 3HAYEHUIA
Mo TemnepaType 1 Mo KONM4eCTBY ocaakoB. B cpeaHem
3a 2 roga NpoAOIMKNTENbHOCTL BErETaLMOHHOTO Nepro-
Ja y craHgapta coctasuna 99 gHei. [ecatb copTos
CO3peBalOT Ha ypoBHe crtaHgapta. OcTanbHble copTa
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