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BBEAEHWE

M3BecTHO, 4TO ASKCTBUE TOTO UKW MHOTO CTpec-
coBOro (baktopa Ha OUOJOTUYECKUE OOBEKTHI CyIIIe-
CTBEHHO 3aBHCHUT KaK OT CAMOIro OObeKTa, TaK 1 OT
IIPUPOABI 1 HO3HI AeiicTByIomero akropa. Ilpuaem
3aBUCUMOCTB 3 eKTa OT BEIUINHEI JO3bI UMEET He-
MOHOTOHHBII XapakTep. BriepBbie 3T0 3aMeTUIN aB-
TOphI paboThl [1], e Ha ceMeHa pacTeHU (MIIIeHU-
11a, 6000BbIe, TYMEHb) AEHCTBOBAJIU PEHTTEHOBCKUM
W3JIy4YeHUEM U ObLJIO HAliIEHO, YTO IIPU YMEHBIIICHU N
JIO3BI 10 YMEPEHHBIX 3HAYeHMH (T. H. cyn003bI) HeOJIa-
TONPHUSITHOE BIMSTHUE (PM3MIECKOTo (hakTopa, Harpo-
THMB, OKa3bIBaeT CTUMYJIMPYIOIIIee BO3IEHCTBIE HA pac-
TeHus. BriociaencTBuu 3To siBieHUE, 0OO0YCTOBIEHHOE
JeficTBUEM JII0OOTr0 CTPEeCCOBOro (pakTopa, ObLIO Ha-
3BaHO ropMme3ucoMm [2]. B HacTosiiiee Bpemsi ropMe3uc
TPaKTYIOT KakK OByX(a3HYI0 3aBUCUMOCTb H03a-3(¢-
dexT, TP KOTOPOM CyOmO3bI NEHCTBYIOMIETO (paKkTOpa
OKa3bIBAaIOT CTUMYJIUPYIOIee (TTOI0XUTETLHOE) BIINSI-
HIE Ha OMOJIOTUYECKIIT OOBEKT, a BRICOKME T03bI (haK-
TOpa OKa3bIBAlOT MHTUOUpYyIoliee Bo3aeiicTeue [3]. B
HacTosiiee BpeMsi IJis 0003HaYeHUsT 3TOTO SIBJICHUS
TaK:Ke IIPUMEHSICTCSI MHOCTPAHHBI TEpMUH “prim-
ing” minm 3aKkanka [4].

T'opmesuc mposiBiisieT cebs U 4epe3 XMMUIEeCKue,
n depe3 pusmueckne (akTtopsl Bo3neiicTeusd [5]. B

HallleM 9KCIepUMEHTe Mbl PACCMOTPUM SIBJIEHUE TOP-
Me3uca IS ciydasi, Koraa JeUCcTBYIOIUM (haKTopoM
SIBJISIETCSl  yiIbTpaduoneToBoe u3JydeHue b-Tumna
(290 < A < 320 am) unu YOB-usnyyenue. B o61em
JIyYMCTOM TIOTOKE €T JI0JIsi B €CTECTBEHHbBIX YCIOBU-
SIX COJTHEYHOT'O OCBEILIEHUSI TTOBEPXHOCTU 3E€MJIU CO-
craBisieT He 6osee 1.5% [6]. DakTraecK, 3TO O3HA-
YyaeT, YTO MOBEPXHOCTU TJIAHETHI JOCTUTAIOT CyO/10-
3bl Y®OB-u3nyyeHus , 4To CTajJl0O OCHOBOI TMIIOTE3bI
3.A. CocHuHa, chopmynupoBaHHoii B 2003 T. 0 TOM,
YTO TaKO€ BO3JIEUCTBUE MOXKET OBITh 3(p(HEKTUBHBIM
st pasButusl pacteHuit. [locienyrolnast mpoBepka
TUMOTE3bI HAa PA3IMYHBIX KYJbTYpax MOATBEepANIA ee
000CHOBAaHHOCTb B MPUJIOKEHNU M KaK K CEMeHaM pa3-
JIMYHBIX KYJIbTYp (JIEH, OTYplLbl, IIIIEHUIIA, cajiaT),
TaK U K caxkeHllaM U YyepeHKaM (BUHOrpa, s10JIOHS,
Kenp) pacrenuit [7—11].

Panee MBI cooOIIIai 0 TaHHBIX, TTOJTYYEHHBIX Ha
MpeabIAYIINX Tarnax uccienoBanuii [9]. B HacTosiei
cTaTbe 0000IIMM TTOJyYeHHbIE Pe3YJIbTaThl 3aBeplalo-
IIET0 1IMKJIa TTOJIEBBIX paboT mo BosmelictBuio YDb-
W3JTy4eHUs Ha TTPOAYKTUBHOCTb MIIIEHUIIBI, YTO TTIO3BO-
JIUT TOBOPUTb O JOCTOBEPHOM M BOCIIPOU3BOIVMMOM
ropmesuce cy6103 YOB-usnydenusi.
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Ta6mma 1. Biusnue YO B-uzirydyeHUs Ha ypoXKaitHOCTh 3epHa MIIIEHUIIBI IO ToaaM

YpoxkaitHoCTb 3epHa, /M2
Ton
KOHTPOJIb 0.5 ):I;;K/CNI2 % K KOHTPOJTIO
2019 329.58 + 8.44 363.18 + 8.06* 110
2020 245.61 + 6.28 258.31 = 10.57 105
2021 440.67 £ 38.75 496.11 £+ 10.92* 112
2022 249.44 £+ 10.42 298.02 £+ 7.84* 119

3HaKOM * OTMeYeHBI TOCTOBepHbIe pasamuus rpu p < 0.05.

METOJNKA 5KCITEPUMEHTA

IMoneBbie UcciienOBaHUS IO U3YYEHUIO BIUSTHUS
Pa30Boiil MPeINOCeBHOI 00pabOTKI CEMSIH HU3KOHI030-
BbIM YD b-u3yyeHreM Ha pOCT, pa3BUTHE U TTPOIYK-
TUBHOCTD ITIIEHUIIbI ObUIM TIPOBEIESHBI B KOJUIEKIIMOH-
HOM MUTOMHUKE JIA0OPAaTOPUHU CEJIbCKOXO3STMCTBEHHBIX
pacTeHUII Ha TEPPUTOPUU YUeOHO-IKCIICPUMEHTAIb-
Horo yyactka CuobC TTY (r. Tomck). CorsacHo MHO-
TrOJI€THUM HaOMII0AeHUSIM, KiinMaT ToMcKoii 001acTu
pPE3KO KOHTWUHEHTAJbHbINA, C BIIAXXHBIM YMEPEHHO
TEIUIBIM JIETOM M XOJIOZHOM CHEXHOM ITPOMOJIKMU-
TenbHOM 3mMoi. OH XapaKTepus3yeTcss HaJIUudueM
MO3IHUX BECEHHUX M PaHHUX OCEHHUX 3aMOPO3KOB,
OrpaHUYMBAIOIIMX 1 6€3 TOr0 KOPOTKUIA MEepUo, Bere-
Tauuu pacteHuii. [ToromHele ycjioBYsI BETeTaLlMOHHOTO
nepuoga 2022 TI. XapaKTepH3YIOTCSI KaK YMEpPEHHO
BJIQXHBIE 1 YMEPEHHO Teruible. CyMMa aKTUBHBIX TEM-
nepatyp Bbie +10°C ¢ mast 1o ceHTs0pn 2032.4°C,
CyMMa OCaaKOB 3a 3TOT nepuon — 278.9 mMm. Tuapo-
TepMudeckuii koapouinmeHT CensgHuHoBa (I'TK)
coctaBua 1.38, KOTOpBI XapaKTepu3yeT BereTaliu-
OHHBII Iepro KaK yMEPEHHO BIaXKHbBIIA 1 YMEPEHHO
TeruIbrit [12].

OOBEKTOM UCCIICIOBAaHMS SIBISUICH CEMEHA MSITKOI
sipoBoit mmeHnusl (7riticum aestivum L.) copra peHsb.
Ilepen mmoceBoM cemMeHa OMHOKPATHO OOpadaThIBAIN
nznydeHreM XeCl-akcuamiibl (Monens BD_P) B Teue-
Hue 120 u 60 ¢, 4TO COOTBETCTBOBAIIO HEPIETUUECKUM
skcnozuimaM (nozam) 0.5 u 0.25 JIx/cm2. Dkcunamna
Ha paboumx moisekynax XeCl* Oobuta pazpadboraHa B
JT1abopaTopuy OITHUYEeCKMX u3aydeHuil MHcTuUTyTa
cunpHOTOUYHOI 3i1ekTpoHuK CO PAH (1. Tomck) n
obOecrneunBajla MHTEHCUBHYIO II0JIOCY M3JIY4eHUS B
JIuanasoHe IUH BOiIH A ~ 290—320 HM ¢ MaKCHUMY-
MOM u3y4yeHus Ha A = 308 HM U TTOJIYLIUPUHOM MO-
JI0ChI AN, 2= 1.9 um [13]. KoHTpoOJIeM SIBJISUTUCH Ce-
MEHa, KOTOphIe He moaBeprajauch Y®d-o0JydeHUIO
(Y®O). Hopma BrbiceBa cemsiH coctaBuiaa 600 mr./m>.
st Kaxkmoro BapyuaHTa ObUIM 3aJIOKEHBI JOESTHKU
miowanbio 1 M2 B 4-KpaTHoii nosropHocTu. Habmo-
JICHUST 32 POCTOM M pa3BUTHEM PACTEHUI MPOBOIU-
JIUCh Ha MTPOTSIKEHUU BCETO BEreTallMOHHOTO MepUO-
Jla — OT BCXOIOB JIO ITOJTHOM CITeJIOCTH (CO3peBaHUSI).

st oneHku BaustHus YPO Ha mpoliecchl Bereta-
I PacTeHU y BceX 00pa3oB OIeHUBAINCh MOP-
doMeTprdeckie mapaMeTphl (BBICOTA PACTECHUN M
Macca HaazeMHoM 4actu). Ilmomanbk TUCThEB IIIIe-

XUMUSA BBICOKHX DHEPTUM

HULBI OIIPENeIsiIA MO JIMHEMHBIM pa3MepaM JINCTa,
YMHOXEHHBIM Ha pacueTHbI KO3 duumeHT (s
mueHuubl — 0.67) [14]. Hug ompeneneHus cyxoit
Macchl IPOPOCTKU BBICYIIUBAIN B CYIIMJIbHOM IIIKa-
¢y npu 70°C 10 MOCTOSTHHOM MacChl. YAEIbHYIO MO~
BEPXHOCTHYIO Tuiomaab auctbes (YIIITI) paccuu-
TBHIBAJIM, KaK COOTHOIIIEHUE CYXOil MacChl JIUCTHEB K
nx miaomany. KayectBo 3epHa omnpenessii Ha WH-
dpakpacHoMm cnekrpodoroMerpe Muppamom DOT-10
(Poccus).

PE3VJIBTATBI 1 OBCYXIEHHWE

ITIpoBeneHHbIE MHOTOJIETHUE MCCJIEIOBAHUST MO-
Kasajiu, 4To IpearnoceBHast oopaborka ceMsiH YDb-
U3JIyYEHUEM OKa3bIBaeT IMOJIOXKUTEIbHOE BIUSTHUE
Ha ypOXalHOCTb 3€pHa TIIEHULIbI, KOTOpasi SBJISIeTCS
OCHOBHBIM TIOKa3aTejieM MPOAYKTUBHOCTU PACTEHUIA.
Merteoponiornyeckue yciaoBUs 3a TO/bl UCCIETOBAHUS
ObUIM PA3IMYHBIMU TI0 TEMIIEPATYPHOMY DPEXUMY M
BJIAr0OO0ECIIEYEHHOCTU MOYBBI, YTO MO3BOJIUIO BCE-
CTOPOHHE M3Y4YUTh AeiicTBUe cyono3 YPO. AHanus
JMIaHHBIX 3a YeThIpe roja UCIBbITAHUI MOKa3ajl, 4yTo
ypoxaitHocTb 3epHa ripu 103e 0.5 JIx/cM? peBbllia-
JIa KOHTPOJb OT 5 10 19% (Tabm. 1).

B ycnoBusx pblHKa BaXXHO MMOJYYUTh BBICOKYIO
YPOXAMHOCTh B COYETAHUU C KayecTBOM 3epHa. On-
HUMM M3 OCHOBHBIX TTOKa3aTeseil SIBISIOTCS OeJIoK,
KOTOPBII OMNpeaensieT MUILeByo IIEHHOCTh 3epHa U
KJIEMKOBMHA — T10 €€ COJAEPKaHUIO OMPEAETSIOT XJe-
OomnekapHoe KauyecTBO Myku. [lo sjutepaTypHbIM
JIAaHHBIM U3BECTHO, UTO CYIIECTBEHHOE BJIMSIHUE Ha
KauyecTBO 3€pHa OKa3bIBaIOT 3KOJIOTHYECKUE (HaKTOPHI,
YCJIOBUS BEreTallMOHHOIO TEpPUOa, HACIEACTBEHHbBIE
0COOEHHOCTU COPTOB, a TAKXKE B3aMMOJICICTBIE MEXTY
HuMmHU [15]. Hamm nccnemoBaHus mokKasaiau, 4To 00-
paboTtka ceMsH Y®D-n3rydeHreM He oKasajia BIMSTHUS
Ha KauyecTBO 3epHa mnieHubl. CoaepxaHue 6enka u
KJIEMKOBUHBI B Pa3HbIe TOJbI TOJIEBBIX MCCEI0Ba-
HUI TOCTOBEPHO HE OTJIMYAJIMCh OT KOHTPOJISI U Ba-
peupoBain oT 12 1o 15% (6enok) u ot 22 no 29%
(KJIefiKoBMHA).

HanbHeiile vccienoBaHusl ObLIA HampaBIeHbBI
Ha M3yYe€HUE U CpaBHEHUE BIUSHUS €Ille MEHBIINX
103 YOBb-u3iydyeHus Ha MOTEHIUATbHYIO MPOIYKTHB-
HOCTbh MIIEHUIBI TT0 MOP(HOMETPUUECKUM TMOKa3aTe-
M. TTomoOHast 3aKOHOMEPHOCTD ObLIa HaM1 OOHAapY-
JKeHa paHee TPy U3YYeHUM BO3AEHCTBUSI MaJlbIX J103
Ne 4
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Puc. 1. Bausaue ypoBHs o6nyyeHHOocTH XeCl-3KCcriaMIioi Ha BBICOTY pacTeHUit (a) U ChIPYIO Maccy Haa3eMHOi yactu (6)
MIIEHUIIBI. ¥ — TOCTOBEPHBIE Pa3IMUMS MEXITY KOHTPOJIEM U OIbITOM ripu p < 0.05.
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Puc. 2. Bausinue ypoBHst oonyyeHHocTr XeCl-akcuiaMIioil Ha riolaib JMcToBoii nopepxHoctH (a) u YITIJT (6) mueHuts
(2022 1.). ¥ — DOCTOBEPHBIC pa3INUMsI MEXIY KOHTPOJIEM U orbiToM mpu p < 0.05.

MMITYJIbCHO-TIEPUOAUYECKOTO PEHTTCeHOBCKOTO W3-
JIydeHUsI Ha KayeCTBO CEeMsIH U TPOAYKTUBHOCTh
nureHuub! [16]. Tak, cokpatus no3y Y®O B 2 paza
(mo 0.25 IIx/cM?) Mbl HaOMIOAAIM YBEIUUEHUE 3HA-
YEeHMIi MO BBICOTE paCTeHUI M Macce Haa3eMHOit ya-
CTM, KOTOpbIE ObLIU OOJIbIIIE KOHTPOJS MOYTH Ha
MPOTSKEHUM BCeil BereTalMv, MakKCUMaJIbHbIE 3Ha-
YeHUs Macchbl Haa3eMHON yacTu B (pa3y 1LBETEHUSs
MpeBbIIAT KOHTpoub Ha 34% (puc. 1). Hakorure-
HUe OMoMacchl B (ha3y 1IBETEHUS TIPOUCXOIUIIO, B OC-
HOBHOM, 3a CYET MpUpocTa cTedyieil u KoaochbeB. B
onbiTHOM BapuanTe 0.5 JIX/cM? TakKe OTMEYEHBI
yBeJIMUEHUs TToKa3aTeseil BBICOTHI pacTeHU B a3y
BbIXOZa B TPYOKY M KOJIOIIIEHUSI, a HaA3eMHasl Macca
mpeBbIlIaia KOHTPOJIb Ha BCEX 3Tarnax OHTOreHesa.

B pacTutenbHOM MUpe MHIMBUAYAIIbLHBIE pa3Me-
pPBI U GBICTPOTA POCTA MACCHI OTOEIBHBIX paCTeHMIA
6oJiee TECHO KOPPEIUPYIOT C IUIONIAIbIO JIMCThEB,
YyeM ¢ MHTEHCUBHOCTBIO ux padotsl [17]. U3 puc. 2a
BUIHO, KaK MPOITOPLIMOHAJIBHO Haa3eMHOM YacTh
(puc. 106) yBenuuuBangach Iuiollaab JUCThEB, Hau-
GoJIbIIIVe 3HAYCHMST OBITM OTMEYEeHBI B (Da3y BBIXOOa
B TpyOKY, 3aTeM — 3a CYET OTMUPAHUST HIDKHUX JIU-
CThEB — CyMMAapHasl IUIOIIaAb ACCUMWINPYIOLIEH Mo-

XUMMUS BBICOKUX DHEPTUM
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BEpPXHOCTU pacTeHUil cHXamach. Tak, B BapuaHTe
0.5 JIxx/cM? B a3y BeIXOIa B TPYOKY OTMEYEHA TEH-
JMEHIIMS K YBEJTMYEHUIO TUIONIAIN JIUCTHEB, a B BaApU-
anre 0.25 JIx/cm? B ¢a3y LBETEHUS 3HAYEHUS TUIO-
LIAI1 JINCThEB MPEBBILIAIN KOHTPOJIb Ha 36%.

BaxxHbIM mapamMeTpoM JIMCTOBOTO armnapara, Xa-
PaKTEPUIYIOIIUM KU3HEIESITEIbHOCTh PACTEHUM,
SIBJISIETCSI YIIeIbHAsI TIOBEPXHOCTHASI TUIOTHOCTh JIUCTA
(VIIIT). Hekoropkie Mopdonornyeckue rmokas3areian
JINCThEB HAXOISITCS B TECHOM CBSI3U C UHTEHCUBHOCTBIO
¢orocunre3a n YIIIJI. bruto ycraHOBIEHO, YTO 3HA-
yenus YIIITJI B ¢pazax BeIxoma B TpyOKY M KOJIOIIIE-
HHMS BO BCeX BapUaHTax ObUIM CXOXMMU U YBEJIUYM-
BaJIMCh B Mpoliecce OHTOreHe3a, B (pa3y LIBEeTeHUs B
KoHTpouie 1 B Bapuante 0.5 JIx/cM? 3HaYeHUs ObUIN
7.1 u 7.4 mr/cm?, a B Bapuanre 0.25 IIx/cm? nokasa-
TeIb CHU3WICA 10 5.49 mr/cm? (puc. 26). Cuuraercs,
4qt0 y pacteHuit ¢ Hu3kum YIITJI — ipu 6osee ToH-
KOM JIUCTe — (DOTOCUHTE3 OCyIlecTBIIsIeTcs 3P dek-
TUBHEE U3-3a CHUXKEeHMS 3aTpaT Ha ¢hopMUpOBaHUE
JICTa ¥ MOTEPh CBETOBOM sHepruu [18].

ITonesple mccnemoBanmsg 2022 T. mokKasajaH, 4TO
YpOKaifHOCTh 3€pHA B ONBITHBIX BapuaHTax (.25 u
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VYpoxaitHOCTh M Ka4yeCTBO 3epHa ImeHunIsl, 2022 1.

>_|_¢
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uc. 3. BiausHu -M3JIy4eHUsI H. JKaHOCTb M KaueCTB Ha MIIeHULIBI I. ¥ — JOCTOBEPHBI YT MEXKIT
Puc. 3. B e YOb-uznyue a ypoxKaitHOC ayeCcTBO 3epHa IIlIe ,2022r. * OCTOBE e pas e

KOHTpoJieM U orbiToM ipu p < 0.05.

0.5 Ixx/cm? cocraBuuia 289.1 u 298.0 r/M?, 4TO TIpEBbI-
IIIaeT MOKAa3aTev B KoHTposie Ha 15.9 1 19.5% cootBeT-
CTBEHHO, TP 3TOM KauyeCTBO 3epHa HE CHU3WIOCH: CO-
IepkaHre Gellka BO BCeX BapHaHTax cocTaBwio 15%,
coliepKaHWe KIJIEHKOBMHBI WM3MEHSJIOCh HE3HAuU-
TeabHO — oT 28.8 10 29.8% (puc. 3).

Takum o6pa3oM, mpearnoceBHasi 00paboTKa CeMSIH
mueHnbl YOb-u3nydeHneM oKaszaia CTUMYJIHPYIO-
it 3¢ dexT Ha MopdoreHe3 U MPOLYKTUBHOCTE pac-
Tennii mueHunsl ¢. Upens. Ilepexon Ha MOHMKEHHBIS
o361 (0.25 JIxx/cM?) oGIydeHUsI MHTEHCU(PULMPYET
pasBUTHUE PACTEHUM MW HE CHMXKAET YypOXKAMHOCTU
KYJbTYPHI (B Ipeaesiax MorpeHoCcTy u3aMeperuit). C
Hay4YHOI TOUKU 3peHUs HailleHHbIe (DaKThl MOATBEP-
KIAlOT sIBJIEHUE ropMesuca B Halux yciaoBusix. C
MPaKTUIECKOM CTOPOHEI 3TU (haKTHI CIIEAYeT YIeCTh
P IPOEKTUPOBAHUH allllapaTyphl IS IIPEIIIOCEB-
HOIT 00pabOTKM CEMSH.

3AKJIIOYEHHME

IlonTBepxxaeHO CTUMYJIMpYIOLEee NEeUCTBUE Ma-
JIBIX 103 y1bTpadroJeTOBOrO CPEIHEBOIHOBOIO U3-
nydgenust XeCl-akcunamibl (YP-B) Ha cemeHa Tiiie-
Hullbl. [lociie omHOKpaTHO 06pabOTKM CEMSIH CyO-
nozamu 0.25 u 0.5 JIX/cM?> IPOUCXOINUT YBETMYEHUE
MopdoMeTpUUECKMX TToKa3aTesleil, TaKuxX KakK BbICOTa
pacTeHuit, Macca HaI3eMHOI YacTu, TUIOIIAAb aCCUMU-
JIUPYIOIIEi MOBEPXHOCTU JIMCThEB. YPOXKAHOCTD TTILIe-
HULIBI IPpU Bo3aeicTBuu cyono3amu YO b-o6ayyeHus
3a YeThIpe ToJia MOJEBbIX UCCIEAOBAHUN YBEIUUMBA-
Jlacb B cpenHeM Ha 11.5%, npu 3TOM He OTMEYEHO
CHUXXEHMSI KauecTBa 3epHa.

NCTOYHUKUN ®PNUHAHCUPOBAHHWA

HccnenoBaHue BBIMOJIHEHO IpW Tomaepxke IIpo-
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