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Aunnomayus. B nipupone cos3maercs orpoMHOE pa3HOOOpas3ue MPU3HAKOB B CHCTEMaX JKMBBIX
OpraHu3MoB 0OJjarofapsi BO3HUKHOBEHHIO MyTaluid. Mcrnonp3oBaHre MOHU3UPYIOLIETO M3Iy4YeHus,
YIbTPa(UOIETOBBIX JTydel, MHOIMX XMMUYECKUX COEIMHEHHUH M03BOJISET 3HAYMTEIbHO MOBBICUTH
94acTOTy MYTHPOBAaHHUSI T€HOB, T€HOTUIUYECKYI0 M (DEHOTHIIMYECKYI0 M3MEHUYMBOCTH INPHU3HAKOB,
JOCTUYb PE3KOr0 TMOBBIMICHUST A(PPEKTUBHOCTH HUCKYCCTBEHHOTO OTOOpa M WHTEHCHUBHOCTH
CEJIEKLIMOHHOIO Tpolecca. [eHoTunuuyeckass THOKOCTh HOMYISIIMM M OTOOp 00ecreunBaroT
IPUCIIOCOOIEHNE K JOJITOBPEMEHHBIM H3MEHEHUsIM (akTOpOB BHEIIHEH cpeibl. B Hacrosmen
paboTe BHEpBBIE HCCIIEAOBaHA CHENM(PUIHOCTH MyTareHHOro 3(dexkra HEKOTOPBIX XMMHUYECKHX
MyTareHoB Ha copTe ApJak oO3UMOro sS[UMEHS Ha M3MEHUMBOCTh MOMYIALMUOHHBIX U
WHAMBUYaJIbHBIX TNpu3HakoB. Hameil wnenbio ObIIO U3ydeHHWE BiIMsAHUS KapOomuta u N-
HUTPO30METHJIMOYEBUHBl B DPa3HON KOHIEHTpalMHd Ha arpoOHMOJIOrMYECKHE MPU3HAKU O3UMOI0
sumeHsi. HayuyHast HOBHM3HA MPOBEIEHHBIX HCCIEJOBAHUN 3aKIII0YAeTCs B MCCIEAOBAHUU BIIMSHUA
kapOonuta U1 N-HMM B pa3HOM KOHILIEHTpAIMK Ha arpoOMOJIOrHYecKre MPU3HAKKA O3UMOTO SIUMEHS,
TaKKe Ha COJAEp)KaHHMe B 3€pHAaxX SYMEHs OOILIero KoJMyecTBa a3oTa M OEJNKOB B paHee
HEHCIIOJIb30BAaHHbIX MM Majlo U3y4eHHbIX J03aX. OOBEKTOM HCCIIEAOBAaHMS CIYKWIH CEMeHa
suMeHsl copTa Apnak. B kauecTBe MyTareHHbIX ()aKTOPOB MPUMEHSUIUCh COEMHEHUsl KapOoiuTa,
N-HuTpo3omeTmiMoueBrHa. Kapbonut ncronb30BaH B KOHIEHTPALUU 2H, CEMEHa 00padaTbIBaIuCh
pacTBopoM KapOonuta B TedueHue 6, 12, 18 u 24 yacoB. B Hacrosmmx wuccienoBaHusix N-
HUTPO30METHIIMOUEBUHY HcIONb30Banu B KoHUeHTpauusax 0,012% u 0,025%. Cemena sumens
oOpa0aTbiBajIl BOJHBIMH pacTBOpaMHM MyTareHa B TEYEHHE TPEeX YacoB, 3aTE€M IPOMBIBAIN B
npoToyHoi Boze npu temreparype 22 °C B redenun 30 muH. KoHTposibHBIE cCeMEHa 3aMauuBaIUCh
B Bozie. Ilocne 0OpaboTku ceMeHa BBICYIIMBAINCh Ha (UIBTPOBaJIbHOM Oymare u uepe3 10 aneit
BbICEBAIIMCH B NOYBY. B kaxxnoM Bapumante mo 250 cemsH. Uepes 1Be HENENN IOICUUTHIBAIACDH
BCXOKECTb CEMsH. B nanbpHEHIIeM NpOBOAMIMCH HW3MEPEHUS JIMHEHHBIX MapaMETPOB pPacTEHUM
yepe3 kaxasie 10 nueii. [locie cobopa yposkas pacTeHUs aHATU3UPOBAIUCH IO MOP(HOITOTHIECKUM
M3MEHEHHUsIM M TOACYUTHIBajach oOmias Jojs HW3MEHEHHbIX pacTeHuil. Kpome Toro, usydancs
npu3Hak — Bec 1000 3epen. CemeHa mepBOro MOKOJIEHUS Ha CIEAYIOIIMNA roj ObLTH BBICESHBI B
Mo4yBy Mo BapuaHtaM o0paboTku (250 mT.). PacTeHuss BTOPOro IOKOJIEHHUS! aHAJIU3UPOBAINUCH
TaKxke, Kak U pacteHus M,. Jlanee mpoBefeH OMOXMMUYESCKUM aHAIU3 CEMSH JUISl OMPEICTICHHUS
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o0Iero KoJM4yecTBa a3oTa W Oelika 1Mo BapuaHTaM o0paboTku. [ ompeneneHus oOmero asora
ucnomnb3oBaics Mukpomeron Koeengans. B pesynbrare nccienoBanuii ycTaHOBIEHO, YTO KapOOJIUT B
KOHIICHTpaIuu 2H B 6 W 18-4acOBBIX SKCIO3UIUSAX CTHMYIUPYET COACpk aHHE OOMIero a3oTa u
Oenmka B TMEpPBOM IMOKOJICHHHM B 3€pHax suMeHs copra Apaak. OH OKas3bIBaeT TMOAABISIONICE
BO3/ICHCTBHE Ha OMOXMMHMYECKHE IMPOLIECChl CeMsH sUMEHs BO BTOpPOM mokosieHuu. [lpu stom
KapOONIUT TOAABISET pa3BUTHE SIUMEHS M BBI3BIBAECT TOSBICHHE OOJBIIONO KOJMYECTBA
CHENITOUTHBIX M CTePHIIbHBIX pacTeHuil. Ho B TO ke Bpems cliefyeT MOJYePKHYTh, YTO OOJBIIOE
KOJIMYECTBO CIHEIBTOMIOB W CTEPUIBHBIX pAcTeHHd B 00pabOTaHHBIX KapOOIMTOM BapHaHTaX
YMEHbILIAETCSl BO BTOPOM MoOKoJieHHH. N-HMM B koHIeHTparusax 0,012% u 0,025% crnocoOcTByOT
YBEJIMUEHHUIO COJepKaHUsl oOuiero azora u Oenka B 3epHax suMmeHd. [loBbllieHHOE conepikaHue
KOJIMYEeCTBA a30Ta U Oenka B oOpaboraHHOM N-HMM BapUaHTE COXPAHSIETCSI U BO BTOPOM
nokosieHnu. Ciexyer oTMeTuTh, uTo N-HMM B koHueHTpamuu 0,012% sddexTuBHee 1 JaHHOTO
copra yeM npu koHueHtpauuu 0,025%. Taxxke N-HMM yrHeTaeT pa3BUTHE STUMEHS U BbI3BIBAET
nosiBlieHUe OO0JIBIIOrO KoinuecTBa MOp(hOoIOrnyeckux u3MeHeHui. [Ipu cpaBHUTENTEHOM H3yuYEeHUU
JeiicTBUS MyTareHOB N-HMM M KapOoiMTa Ha cojep)KaHue OOIIero KOJMYecTBa a3oTa M Oenka
BBISICHEHO, 4TO N-HMM CIOCOOCTBYET YBEIMUEHHUIO KOJIMYECTBA a30Ta WU Oeiika, a KapOoIuT
MTOHIKAET.

Abstract. In nature, a huge variety of traits is created in the systems of living organisms due to
the occurrence of mutations. The use of ionizing radiation, ultraviolet rays, and many chemical
compounds makes it possible to significantly increase the frequency of gene mutations,
the genotypic and phenotypic variability of traits, and to achieve a sharp increase in the efficiency
of artificial selection and the intensity of the selection process. The genotypic flexibility of
the population and selection ensure adaptation to long-term changes in environmental factors. In
the present work, the specificity of the mutagenic effect of some chemical mutagens on the winter
barley variety Ardak on the variability of population and individual traits was studied for the first
time. Our goal was to study the effect of carbolite and N-nitrosomethylurea in different
concentrations on the agrobiological characteristics of winter barley. The scientific novelty of
the conducted research lies in the study of the effect of carbolite and N-nmm in different
concentrations on the agrobiological characteristics of winter barley, as well as on the content of
total nitrogen and proteins in barley grains at previously unused or little studied doses. The object of
the study was the seeds of barley variety Ardak. Carbolite compounds, N-nitrosomethyl urea were
used as mutagenic factors. Carbolite was used at a concentration of 2n, the seeds were treated with
carbolite solution for 6, 12, 18 and 24 hours. In the present studies, N-nitrosomethyl urea was used
at concentrations of 0.012% and 0.025%. Barley seeds were treated with aqueous solutions of the
mutagen for three hours, and then washed in running water at a temperature of 22 °C for 30
minutes. Control seeds were soaked in water. After treatment, the seeds were dried on filter paper
and sown in the soil after 10 days. Each option contains 250 seeds. Seed germination was counted
after two weeks. Subsequently, the linear parameters of plants were measured every 10 days. After
harvesting, the plants were analyzed for morphological changes and the total percentage of changed
plants was calculated. In addition, the sign was studied — the weight of 1000 grains. Seeds of
the first generation for the next year were sown in the soil according to the treatment options (250
pieces). Second generation plants were analyzed in the same way as M; plants. Next, a biochemical
analysis of the seeds was carried out to determine the total amount of nitrogen and protein
according to the treatment options. The Kjeldahl micro-method was used to determine total
nitrogen. As a result of the research, it was found that carbolite at a concentration of 2n in 6- and
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18-hour exposures stimulates the content of total nitrogen and protein in the first generation in
grains of barley variety Ardak. It has an overwhelming effect on the biochemical processes of
barley seeds in the second generation. At the same time, carbolite inhibits the development of barley
and causes the appearance of a large number of speltoid and sterile plants. But at the same time, it
should be emphasized that a large number of speltoids and sterile plants in the variants treated with
carbolite decreases in the second generation. N-nmm at concentrations of 0.012% and 0.025%
contribute to an increase in the content of total nitrogen and protein in barley grains. The increased
content of nitrogen and protein in the treated N-nmm variant is preserved in the second generation.
It should be noted that N-nmm at a concentration of 0.012% is more effective for this variety than at
a concentration of 0.025%. Also, N-nmm inhibits the development of barley and causes a large
number of morphological changes. In a comparative study of the effect of mutagens N-nmm and
carbolite on the content of the total amount of nitrogen and protein, it was found that N-nmm
contributes to an increase in the amount of nitrogen and protein, while carbolite decreases.

Knouesvie crnosa: XuMUYeCKUe MyTareHbl, KapOoIUT, N-HUTPO3OMETHIMOYEBHUHA, O3UMBIMA
STYMCHB, 001U OEJIOK.

Keywords: chemical mutagens, carbolite, N-nitrosomethylurea, winter barley, total protein.

Beeoenue

B npupoze co3zpaercss orpoMHOe pazHOOOpazue MPU3HAKOB B CHCTEMaX YKUBBIX OPraHU3MOB
Onarojapsi BO3HMKHOBEHHMIO MyTanuil. CHOHTaHHO BO3HMKAIOIIAs HW3MEHUMBOCTH IPEJCTaBIsAET
Oorarplii Marepuasl il ACWCTBUS €CTECTBEHHOrO OTOOpa B Tporecce 3BOMONMU. Ero MoxHO
3¢ ($EKTUBHO HCIIOJIb30BaTh, CO3/IaBas C MOMOIIBI0 MCKYCCTBEHHOTO OTOOpa HOBBIC, 00JIaIa0IIHE
HabOpOM XO3AHCTBEHHO-LIEHHBIX IPU3HAKOB COPTAa pAacTEHUH, MOpPOJbl KUBOTHBIX, IITAMMBbI
MHKPOOPTaHu3MoB [7].

[TpucnocoOIeHHOCTh PACTEeHMH K HOBBIM YCIOBUSIM CpEIbl JIOCTHTAeTCs 3a CYeT
MOIU(UKALMOHHOW W TEeHOTHUNHYecKoM wu3MeHunBocTH. C moMompbl MOAM(UKALNOHHON
M3MEHYMBOCTH PACTEHMsS MPUCHOCAONMBAIOTCS K HauOoiee 3HAYMMBIM B Ipolecce HX
WH/MBU/YaJIbHOTO PA3BUTHUS YCIOBUSAM cpelbl. [eHoTunuuyeckass rMOKOCTh MOMYISILMH U OTOOp
o0ecrneunBaroT MPUCIOCOOIEHNE K JIOJITOBPEMEHHBIM M3MEHEHUsIM (PAaKTOpOB BHEIIHEH cpensl [2,
10].

Vcnonb30BaHNe  HMOHU3UPYIOIIETO  HM3JIy4€HHUs, YIbTPa@HONETOBBIX  JIydei, MHOTHUX
XUMUYECKHE COCMHEHUH I03BOJSIET 3HAYUTENIBHO IOBBICUTh YacCTOTY MYTHUPOBAHUS T€HOB,
TEHOTUITUYECKYI0 M (DEHOTHIMYECKYI0 M3MEHYMBOCTH MPU3HAKOB, JOCTUYh PE3KOTO IOBBIIICHUS
3¢ ($EeKTUBHOCTU UCKYCCTBEHHOTO 0TOOpa M MHTEHCUBHOCTH CEJIEKIIMOHHOTO Tpouecca [1, 14].

TpaguiMOHHBI METOJ] XMMHUYECKOro MyTareHe3a I03BOJIIET B OTHOCHUTEJIBHO KOpPOTKHE
CPOKH MOJYYUTh OPTaHW3MbI C HOBBIMM NpPU3HAKaMH U cBoWicTBamHM [6]. Pa3BuTre MyTannoHHOM
CEJIEKIIMU MOXET OBITh CBSI3aHO C NPHUMEHEHUEM M3BECTHBIX XMMMYECKUX cyrnepmyrareHoB (N-
HUTPO30METHIIMOUYEBHHA, N-HUTPO30ITHIMOUEBHHA, STUICHUMHUH), a TaKXKe C OTKPBHITUEM HOBBIX
BBICOKOAKTUBHBIX BellecTB [5]. MyTareHHbIM 3 deKkToM TaKkke 00J1a1aioT aJIKHUIMPYIOLINe areHThl,
a30TUCTast KMCIOTa, OKCHJI a30T, aHAJIOT'M a30THCTBIX OCHOBAHUI M POACTBEHHBIE UM COEJUHEHUS,
aHTUOMOTHKH, MHTEPKAIMPYIOIINE areHThl, Toron3omepassl 108 [ 11].

B mnactosmiein pabore BmepBbIe HCCIENOBaHA CHENU(PUIHOCTH MyTareHHoro sddexra
HEKOTOpPBIX XHMHUYECKHX MYTAareHoB Ha copre ApAaKk O3MMOro sS4YMEHS Ha HW3MEHYHBOCTb
MNONMYJSIIMOHHBIX W WHAWBHUIYANbHBIX NpuU3HaKkoB. Hamiell 1enpio ObUIO W3ydeHHE BIMSHUSA
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Kapbonmuta u N-HUTPO3OMETHJIIMOYEBHMHBI B Pa3HOM KOHIIGHTpAIlMM Ha arpoOHOJIOTHYECKHe
MIPU3HAKU O3UMOTO STYMEHS.

Hayunass HOBM3HA NpPOBENEHHBIX HCCICAOBAHMM 3aKIIOYAeTCS B HUCCIICIOBAHUM BIIMSHUS
kapOonmTa U N-HMM B pa3HOH KOHIICHTPAIIUM HA arpoOMOJIOTUYECKUE MPU3HAKA O3UMOTO STUMEHS,
TaKke Ha Ccolep)kaHWe B 3€pHax sUMEHs OOIIero KoJMYecTBa a3oTa U OeJIKoB paHee
HEHUCIIOIb30BAaHHBIX WM MAJIO U3YYEHHBIX J03aX.

Mamepuan u memoowvl ucciedosanus

OObeKkToM HCcCleIoBaHus CIYXKHIIM CEMEHA s[UMEHs copTa Apliak. ITOT BEIOODP CBSI3aH C TEM,
YTO Cpelly MpeACTaBUTEICH BHICIIUX PACTEHUIN OJHUM UX MEPCIEKTUBHBIX OOBEKTOB ISl U3yUCHUS
MYTareHHOCTH (PaKTOPOB OKPY)KAIOLICH Cpeibl MOXKHO CUUTaTh stuMeHb. llpu pabote ¢ sumenem
JUIS OLIPEJEJICHUS CTENIEHU MYTareHHOCTH MO>KHO MCII0JIb30BaTh CTPYKTYPHBIE MYTallUU XPOMOCOM,
TeHHbIC MYTaIUH.

B kauectBe MyTareHHbIX (PaKTOPOB NMPUMEHSUIUCH COCTUHEHUS KapOoauTa, N-HUTPO30OMETHII
MoueBrHa. KapOomuT MCHonb30BaH B KOHIIGHTpallMM 2H, CEMEHa o0padaThiBajJuCh PacTBOPOM
kapOonmta B TeueHuu 6, 12, 18 u 24 gacoB. Ero OCHOBY COCTaBJISIOT pa3jiMyYHbIC THITHI (DEHOIIO-
dopmanbreruaubix cmon. Ilo mexanusmy aeiictBusi N-HUTPO30METHUI MOYEBHHA OTHOCUTCS K
ANKWINPYIOIIUM areHTaM. B HacToAlmmMX HCCIeOBAaHHSIX €ro HCIOJIb30BAIM B KOHIEHTPAIUAX
0,012% u 0,025%. Cemena oOpabaThIBaaiCh BOJHBIMH PAcTBOpPAMH MyTareHa B TEUCHHE TpeX
4acoB.

Cemena siuMeHsi oOpabarbIBaid BOAHBIMU pAcTBOpAMH MyTareHa, 3aTeéM IPOMBIBAIA B
poTouHoM Boje npu temneparype 22 °C B tedeHuu 30 MuH. KOHTposIbHBIE CEMEHA 3aMauUBAIIUCh
B Boze. Ilocne 0OpaboTku ceMeHa BBHICYIIMBAINCH HAa (HIBTPOBaIbHONW Oymare u uepe3 10 mHei
BbICEBaIIM B MouBy. B kaxxnom Bapuante mo 250 cemsH. Uepe3 aBe HeIenM IMOACUUTHIBAINCH
BCXOXKECTh CEMSH.

B nanpHelimemM npoBOAMIMCH U3MEPEHHUS JIMHEWHBIX MapaMeTPOB PACTCHUN Yepe3 Kaxable
10 gueii. [Tocme cOopa ypokas pacTeHUs aHAIM3UPOBAIKCH 110 MOP(POIOTHICCKUM H3MEHCHHSIM U
MOJICYUTHIBAJICS OOITUHM MPOIEHT U3MEHEHHBIX pacTeHuil. Kpome Toro, m3yuasncsi mpu3HaK — BeEC
1000 3epeH. CemeHa MepBOro MOKOJEHHMS Ha CIEIYIOUIUH Troj ObUIM BBICESHBI B MOYBY I10
BapuaHTtaMm o0paboTku (250 mTyk). PacTeHust BToporo mokoJIeHUs aHATU3UPOBAIHNCH TAKXKe, KaK U
pactenus M.

CrnenyromuM >TanoM paldoThl OBUIO MpPOBEACHUE OMOXMMHUUYECKOTO aHaliu3a CeMSH MJis
oIpeiesIeH s 00IIEro KOJIMYeCTBa a30Ta U OeJika o BapuaHTaM 00pabOTKH.

Omnpenenenne obmiero asora u Oenka. s ompeneneHust oOLIero a3oTa HMCIONIb30BaJICA
mukpomeron Keenmanst [12]. DToT MeTon AOBOJIBHO MPOAOJDKUTENIEH, HO OTIMYACTCS OT JIPYruX
HauOOJIbIIIEH TOYHOCTHIO W €ro MPUHUMAIOT 3a craHmapT. OOmmi asor mo meroxy Keemmans
MIPEICTABISIET U3 ce0s CyMMY cojlepkKaHuil B TpoOe opraHuyeckoro azora, ammuaka (NHz) u
ammonust (NH,"). konmuecTBO 0Oeika BBIYHCISIOT IyTEM YMHOKCHUSI HAWIEHHOTO KOJMYECTBA
a30Ta Ha COOTBETCTBYIOIINNA KOAPPUIIMEHT, KOTOPHIN BBIUMCIISIOT UCXOAS M3 COAEpKaHUS a30Ta B
Oenke. OOUIENPUHATHIA KOA(MGUIIMEHT Ais 3JIaKOoBbIX 5,7 4Tro cooTBeTcTBYeT 17,5%. OOmiee
KOJIMYECTBO a30Ta B ceMeHax cocrasisger 1,5-3,5%.

Obcysrcoenue nonyueHHbIX pe3yibmamos

B TeueHue Bcero BereTaoOHHOIO nepruoga NpoBOAHUIINCHL U3MEPCHUA JIMHEMHBIX napameTpoB
paCTCHI/Iﬁ 4YCpe3 KaKIAbIC 10 ,[[HCﬁ, Ha6J'IIOIIeHI/I$I 3a MOp(I)OJ'IOI’I/I‘-ICCKI/IMI/I NU3MCHCHHAMHNU H II0CJIC

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 77



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 8. Ne7. 2022
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/80

yOOpKH ypo’kasi MOJICUUTHIBAJICS OOIIMM MPOIEHT M3MEHEHHBIX pacTeHuil. KpoMme Toro, usydancs
npuszHak — Bec 1000 3epeH.

JleiicTBue kapbonuTa Ha slAMEHb B TeueHue 6, 12 u 18 yacoB B mepBOM MOKOJIEHUH M maer
HauOosbIinee YucIo MOP(PODU3MOIOTHUESCKIX HW3MEHEHUN THIIA CIHEIBTOUIOB M CTEPHIILHBIX
pacTeHuii. A BO BTOPOM IOKOJEHHHM YCTaHOBJIEHO, YTO MpPH ACHCTBUU KapOOJIUTa Ha SYMEHb
KOJIMYECTBO ITHX U3MEHEHUI CHUXKAETCSI.

B xOoHTpOIBHOM BapuaHTe OOHAPYKEHO MOBHIIICHUE KOJTHYECTBA CTEPHIIBHBIX PACTEHUH, YTO
OOBSICHSICTCSI TEM, YTO B CEMEHaX, HEOOpaOOTAHHBIX MYTAareHOM, YHCIO €CTECTBEHHBIX MYTalluid
YBEJIMUMUBAETCA 110 MEPE XPAHEHUS CeMsiH [2].

[Tomy4yeHHBIC TaHHBIC B TEUEHHE BCETO BereTarmoHHoro nepuona (68,73 — 0,025%; 64,52 —
0,02%) CBUAETENBCTBYIOT O BBICOKOW AaKTMBHOCTH N-HMM, YTO B CBOIO OY€peIb CIIOCOOCTBYET
MOSIBIICHUIO OOJIBIIIOTO KOJIMYECTBA BBIICISIEMBIX MOpdoornuecknx u3MeHeHuid. CTOUT OTMETHTb,
yto N-HMM npu koHueHTtpauuu 0,025% naubonee sddextruBeH, yueM N-HMM MpH KOHILIEHTPAIUH
0,012%. Cpenu Bcex THUIOB HM3MEHEHUN 3HAYUTEIBHOE MECTO 3aHUMAIOT HCKPHUBIICHHBIE U
YKOPCHEHHBIE (POPMBI, YTO CBHJICTEIBCTBYET 00 yrHeTaromeMm aeicTBud N-HMM K sSUMeH0. B
MIEPBOM TIOKOJICHUU OOJBIIOE KOJUYECTBO PACTCHUMN SIUMEHS CTEPUIIbHBI, HAJTMYHUE CTEPHIBHOCTU
IIPU BBICOKOM BCXOXKECTH Takke oTMedeHbl B paborax b. lllapma u npyrux. Bo Bropom mokoneHuu
pacTeHHii cpeau pa3NuYHbBIX (OpPM TMOMYYEHHBIX M3MEHEHHH [IAaBHOE MECTO 3aHHUMAlOT
CIEIIBTOUIBI, TAKXKE IMOSBUIIMCH TPEXPSTHBIC U (DOPMBI ¢ KYpYaBOCTHIO OCTEH.

[To pe3ynbraram OMOXMMHYECKUX MCCIIEIOBAHUN BBISBICHO, YTO COIEpKaHUE OOIIEro a3oTa B
MIEPBOM IMMOKOJICHUH SUMEHS YBEJIMYUIIOCh B OMBITE ¢ 6-4acoBoil skcnozutueit (14,99 — 0,01%) no
cpaBHEeHHUIO ¢ KOHTposbHbIMH (13,45 — 0,01%) u B ombiTe ¢ 18 yacoBoit sxcnozunumeit (14,08 —
0,025%).

YMEHBIICHHE KOJIMYECTBA OOIIErO a30Ta B MEPBOM IMOKOJICHHH 10 OTHOIICHUIO K KOHTPOJIO
coctaBuiia B ombiTe ¢ 12-yacoBoit skcmoszunued (12,83 — 0,02%). Bo BTOpOoM moOKONIeHUU
KOJIMYECTBO OOIIETo a30Ta MOHUKAETCS BO BCEX 4-X BAPUAHTAX OIBITA [10 OTHOLICHUIO K KOHTPOJIIO.

B mepBoM MOKOJCHUM YBEIMYCHHE COICpXKaHUS OeKka oTMedaeTcs mpu o0paboTKe suMeHS
kapOonuToM B TeueHue 6 yacos (14,65 — 0,03%) mo orHomenuto k koutpodto (13,17 — 0,01%).

YMeHbIIIeHHe KOU4YecTBa Oellka MPOou30ILIo Mpu 00paboTke KapOOIUTOM B TeueHue 12 yacoB
(12,48 — 0,01%) mo oTHoOmIeHHIO K KOHTpOIt. Bo Bropom nokonenuu (M2) copepxanue OSIKOB
yMEHBIIaeTcss pu o0paboTke ssumeHs B TeueHue 12 gacoB (12,75 — 0,01%) mo oTHOIIEHHIO K
koHTpomto (14,23 — 0,02%). B ocrtanpHbIX mOcCiae OOpaOOTKH SYMEHS OMBITaX JaHHBIC
COTTIACYIOTCSI C KOHTPOJIHHBIMU JAHHBIMHU.

[Tocne obpabotku stumens N-umm 0,025% pacTBOpoM B MEpBOM MOKOJIIEHWH HaOIOMAeTCs
yBEITUYCHUE conepxkaHusi obmiero konuuectBa azora Ha (13,05 — 0,05%) mo oTHomeHuio
koHTpoto (12,52 — 0,05%) u 6enka (11,39 — 0,09%) no orHomieHuto k koHtponwo (11,00 —
0,09%).

Crnenyer ormMeTuTh, 4To KoHUEeHTparuu N-HMM 0,012% sddexTuBHEe YeM KOHIEHTpauus
0,025%. Tax mpu xouueHtpanuu 0,012% N-HMM cocTaBisieT yBETHYEHHE OOILEro COACpKaHUs
azota Ha (13,46 — 0,04%) u 6enka Ha (12,80 — 0,10%).

PesynpraTel aHanmm3za mMOKa3bIBalOT, 4TO B M; oOIee KOJWYECTBO a30Ta TPEBBIIIAET
KOHTpOJIbHBIE pacTenuii Ha 1,13—1,29% u Genka Gonbire Ha 1,84-2,89%.

Takum o6pa3zom, N-HMM HHAYIHPOBANA MOJIOKHTEIBHYI) OHOXMMHUYECKYI0 MYTalUI0 —
MTOBBIIICHHOE COZIepKaHNE TPOTEHNHA B 3€pPHE STUMEHS, KOTOpasi BO BTOPOM TTOKOJIEHUHU TTPOSIBIIIACH C
OoJbILIeH CHIIOMN.
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Y MHOrMX MyTareHoB W3 Kjlacca AaJKWIMPYIOIIUX COEIWHEHUI BBICOKAs TeHeTHYecKas
aKTUBHOCTH COBMEIIAETCSA C BBICOKOW KaHLEPOT€HHOCTHIO, a JUIS psla MyTareHOB XapaKTepHa U
KaHieponuTuueckass akTUBHOCTH [1, 7]. CylIHOCTb MYyTareHHOTO JCHCTBUS AJIKMJIMPYIOIINX
COEMHEHMI, B TOM 4YHCJI€ HUTPO30AMMETUIMOYEBUHBI, CBA3aHA C TE€M, YTO OHHM IPU pEaKLUAX
METWJIMPOBAHMUS, STHIMPOBAHUS U T. [I. SBJSIOTCS UCTOYHUKOM BBeneHHs B Monekynbl JJHK rakux
panukanoB, kak Metus1 (CHs), atrut (CyHs), mponun (C3H7) u apyrux [13].

[Tpu mpuMeHEeHNH MyTareHHbIX (PaKTOPOB BO3MOXKHO HAPYIIEHHE OTJCIBHBIX OTPULIATEIbHBIX
KOPPEJSIIUN, CYIIECTBYIOUIMX MEXAY COIEp)KaHHeM OelKka M ero aMHHOKHCIOTHBIM COCTaBOM,
MEX1y pa3MepoM CeMsIH U coiep KaHueM OelKa, MeXay MPOJyKTUBHOCTBIO U OEIKOBOCTHIO 3€pHA.
[lon neiicTBHeM XHWMHUYECKHX MYTareHOB Y IIICHHIIBI MOJy4yeHO Ooublioe pasHooOpasue
MaKpOMYTAIMii: XJIOpO(PUIbHBIE MyTalUH, MOP(OIOTHYECKHE MYTAIlMH JHCTHEB — CIUpPaJIbHAs
CKPYYEHHOCTb JIMCTOBOM IIACTHMHKHU [8], MyTauuu IO CpOKaM CO3pEBaHUS M YCTOWYMBOCTH K
3aboneBaHusM [4].

Bv1600wbi

KapOonutr B koHmeHTpanuu 2H 6 U 18-4acOBBIX SKCIO3UIMAX CTUMYIUPYET CONEpIKaHHE
obuiero asora U Oejaka B IEPBOM IIOKOJIEHMHM B 3€pHaX siuMeHs copra Appak. OH OKa3blBaeT
MOJIABJISIONIEE BO3/ICHCTBIE HA OMOXMMHUUYECKHE IPOLECChl CEMSH SUMEHS BO BTOPOM IOKOJICHHH.
[Tpu 5TOM KapOOJHT MOJABISAET PAa3BUTHE SUYMEHS W BBI3BIBACT IOSBICHUE OOJIBIIIOTO KOJMYECTBA
CIEJIFTOUHBIX U CTEPHIbHBIX pacTeHuil. Ho B TO ke Bpems ciiefyeT NOJUYEpPKHYTh, YTO OOJbIIOE
KOJIMYECTBO CIIEIBTOUJIOB U CTEPUIIbHBIX PACTEHUH B 00paOOTaHHBIX KapOOJUTOM BapHaHTax
YMEHBIIAETCS BO BTOPOM ITOKOJIEHUH.

N-umMm B koHueHtpauusx 0,012% u 0,025% crnocoOCTBYIOT YBEIMUEHHUIO COAEPIKAHUS
obmiero a3ora u Oenka B 3epHax suMeHs. [1oBBIIIEHHOE cofep)kaHue KOJMYeCcTBa a30Ta U OejKa B
00paboTaHHOM N-HMM BapuaHTe COXpaHSETCS U BO BTOPOM INokojieHHH. CieryeT OTMETUTh, 4To N-
HMM B koHIeHTparuu 0.012% sddextuBHee mis maHHOro copra 4em npu koHeHTparuu 0,025%.
Taxoke N-HMM yrHeTaeT pa3BUTHE SYMEHS U BbI3bIBACT IMOSIBICHHE OOJBIIOTO KOJIWYECTBA
Moponornueckux usMeHeHud. Ilpu cpaBHUTENbHOM M3Y4EHMM AEUCTBUS MyTareHOB N-HMM H
kapOoJIuTa Ha cojepkaHue OOIIero KoJIW4YecTBa a3oTa M Oelka BBIICHEHO, 4TO N-HMM
CIOCOOCTBYET YBEITMUEHUIO KOJIMYECTBA a30Ta U OeJka, a KapOOIUT MOHMKAET.
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