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volume, was estimated by ferrosulfate dosimetry. It was shown that at higher dose rates the number of protein molecules
with damage of native structure increases. A different character of curves of BSA peptide concentration reduction in
dependence on the dose when exposed to accelerated electrons and X-rays was noted.

Keywords: bovine serum albumin, accelerated electrons, X-rays, liquid chromatography, dose rate

The obtained dependences of changes in the con-
centration of unique peptides on the absorbed dose
showed that as the radiation dose increased, the con-
centration of peptides in the aqueous solution became
lower regardless of the type of radiation, and, conse-
quently, the concentration of the native BSA protein
became lower. At the same dose, the amount of dam-
age to the native form of the protein was greater at
higher radiation powers compared to lower radiation
powers. Thus, under radiation exposure with an aver-
age power of 3.7 Gy/s, with increasing dose there was
a 20-30 % decrease in the content of the native form of
BSA in the aqueous solution each time compared to the

previous values for doses of 0.15 kGy, 0.3 kGy, 0.45 kGy,
0.6 kGy, and 1.0 kGy. At a dose of 4 kGy, the concentra-
tion of peptides decreased 4-5 times compared to the
control values. At a dose of 8 kGy, peptides were not
detected or their concentrations were not sufficient for
determination by HPLC-MS/MS. At an average rate of
18.5 Gy/s, the concentration of the native form of BSA
decreased by a factor of two from the control value at
a dose of 0.15 kGy. In the dose range from 0.15 kGy to
1.0 kGy, the concentration changed by no more than 10
%. At a dose of 4 kGy the concentration was 10-20 % of
the control value.
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[aHHan paboTa noceAlleHa UCCNe0BaHMIO BAUAHUSA YCKOPEHHbIX 3/1EeKTPOHOB C aHeprneit 1 MaB Ha 6uomeTpuyeckme
napameTpbl PacTeHUt N GUTOCAHUTAPHOE COCTOAHME KNYOHel HOBOTO yposKasa KapTodena copTta «/InHax». AgyxroamyHoe
nccnefoBaHMe NOKa3ano CHUMKEHWE CKOPOCTU POCTa U YPOXKAMHOCTU KyAbTypbl Npu 0bayveHmnn gosamm 20 I'p n bonee.
[o3bl Bbiwe 150 Mp B nepsbiit rog 1 200 I'p BO BTOPOW NOAHOCTbIO NOAaBMAN NpopacTaHue KaptTodens. Tem He meHee,
paamnaumoHHaa obpaboTka B go3ax o1 20 I'p go 150 M'p npuBena K CHUKEHMUIO NopPaXKeHns HOBOro yporkan rpubom Rhi-
zoctonia solani Ha 9-100 % No CpaBHEHWIO C KOHTPOIbHbIMM 06pasLLamm B 0b6a roaa HabALEHUI, TEM CaMbIM MOBbICUB
KayecTBO NOAyYeHHbIX KAybHeln. C y4eTOM CyMMapHOTO BAUAHWUA MOHM3UPYIOLLLETO M3Iy4eHMsA Ha BUOMETPUYECKME NOKa-
3aTenNn KynbTypbl KapTodpensa u cteneHb NoaasaeHns ¢putonatoreHHoro rpnba BoipaboTaH 3dPeKTUBHLIN AMana3oH 403
06paboTkn: 0T 22 p A0 28 'p B NEPBbINA o4 UCCNeA0BAHNA U HE BbIpabOTaH BO BTOPOWA.

KnroueBble cnoBa: kapmogesns, Rhizoctonia solani, uoHu3upyroujee usyyeHue, YCKOPeHHbIe 31eKMPOHBI, ypoxad-
Hocme, buoMempuyeckue napamempel, uUMOCaHUMAapHoOe COCMOosIHUE

KapTtodenb aBNSeTCa He TONbKO O4HOM U3 OCHOBHbIX
MPOAOBONbCTBEHHbIX CENbCKOXO3ANCTBEHHBIX KYbTYp,
HO U CNYXMT K/OYEBbIM CbIpbe€M [/ MPOU3BOACTBA
Kpaxmana, roko3bl u cnupta [1]. HeobxoaumocTb

KayecTBEHHOro0 MOCEBHOr0 MaTepuana AaHHOU Kyib-
Typbl NoAYEPKMBAETCS NPo6aeMaMu, CBA3AHHbIMU C U3-
MeHEeHWeM KnmuMarta. [nobanbHbIii pocT TeMMepaTypbl U
MOBbILIEHUE BNIAXHOCTM HEM3OEXKHO MOBMUSAIOT KaK Ha
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3anpocbl K CEMEHHOMY MaTepwuany, Tak M Ha pacnpo-
CTPaHEHHOCTb Pa3MYHbIX BaKTepUanbHbIX, BUPYCHbIX U
rpnbkoBbix nHbekumi [2, 3]. Yacto BcTpevatowmecs 3a-
6oneBaHus, Bbi3blBaeMble (UTOMNATONEHHbIM TPUOBOM
Rhizoctonia solani, LuMpoKO pacnpoCTpaHEHbI B MUPE WU,
B YaCTHOCTH, B Poccun. MupoBble notepu ypoxas Kap-
Todens oT bonesHen exerogHo coctasnsatoT go 11,6 %
Banosoro cbopa [4, 5].

B npombiwneHHocTM ans 60pbbbl ¢ MHBEKUUIMM
pacTeHUI MCMONb3YIOTCS XMMWUYECKU aKTUBHblE Belle-
CTBa M yaobpeHus, NpUMEHEHME KOTOPbIX MOXET Hera-
TMBHO MNOBAMATb Ha MUKPOMNOPY MOYB U COCTOSHUE
OKpYXKatoLLen cpefibl, @ TakKe NPUBECTU K POCTY YCTOM-
YMBOCTM MATOreHOB K AEWACTBMIO XMMMWYECKUX peareH-
TOB. Ha CceropgHsaWwHWI feHb B CBA3M C TEHAEHUMAMM ne-
pexofa K 3KOJ0rM4yecku YUCTbIM TEXHONIOTUSAM B Cellb-
CKOM XO34/CTBE Y4eHbIMWU MPOBOASATCS MCCIEe0BaHUSA
Nno BHeAPEHMIO paAMALMOHHOM npeanoceBHOM obpa-
60TKM AN MUKPOBMONOrMYecKon 3aluTbl pacTeHnn U
YBENNYEHUS YPOXKaMHOCTU U CKOPOCTM pOCTa KyNbTyp [6,
7]

B naHHoM paboTte nccnenoBanoch BAMSHME Npeano-
Caf04HOM 06paboTKM KNyOHeN KapTodens C ecTeCcTBeH-
HbIM 3apaxeHueM rpubom Rhizoctonia solani, HU3KO-
3HepreTMYeCcKMMM YCKOPEHHbIMU 3IEKTPOHAMM Ha POCT,
YPOXXaMHOCTb U (DUTOCAHUTAPHOE COCTOSIHME KNyOHew
KapTodens HOBOro ypoxas.

B nmByxnetHeM uccnenoBaHMM KnybHM KapTodens
copta «J/IuHa» C ecTecTBEHHbIM 3apaXKeHWeM rpubom
Rhizoctonia solani (R. solani), npepoctasnerHblie COHLLA
PAH, nogBepranucb 061y4eHMI0 YCKOPEHHBIMM 3N1EKTPO-
Hamu B fo3ax ot 20 I'p oo 3000 p B nepBbIf rog nuccne-
noBaHus, n B po3ax ot 20 po 200 'p - Bo BTOpO/. B
KauyecTBE MCTOYHMKA WOHU3UPYHOLLEro MU3NydYeHus Obin
MCMNOMb30BaH YCKOpUTeNb 3nekTpoHoB YIJIP-1-25-T-
001 c MakcumanbHoOM aHepruent nyyka 1 MaB u cpepHeint
MOLLHOCTbI0 nyyka 25 kBT (HUUNAD MIY, Poccus). B Le-
NSX NOBbLILEHUS PAaBHOMEPHOCTU 0BNyYEHUS BO BPeEMS
Kaxaoro ceaHca 06paboTku knybHu kapTodens noasep-
ranvcb 061y4YeHnto € AByX NPOTUBOMOMOXHbIX CTOPOH.

KoHTponb paBHOMepHOCTU 0B61yyYeHUs NPOBOAWNCS
nocpeacTBOM KOMMbHOTEPHOrO MOJENMPOBaHMUS C UC-
nofb30BaHMEM nporpaMMHoro obecneyenus Geant4
(CERN, LBeruapwus), 6asupymolwerocs Ha MeTone
MoHTe-Kapno. B pesynbtate monenvposanums 66110 no-
JIY4EHO, YTO BCS [03a MOrIowWanacb B NOBEPXHOCTHbIX
Cnosx BOAHOM cdepbl, NpeacTaBnsoLLen cobon knybeHb
KapTodens, Haxoaawmxcs He rnybxe 4 mm. Takum 06-
pa3oM, BHYTPEHHMEe cnou KapTodens He noABepraauch
BO3JEWCTBUIO U3NTYYEHUS.

MoneBble McCnenoBaHUS, HarMpaBAeHHbIE HA U3yye-
HUe GEeHONOrMM U YPOXKAMHOCTU KyNbTypbl, NPOBOAM-
UCb Ha CEeNbCKOXO3SMACTBEHHOM OMbITHOM CTaHLUMK
JnuUTHAA, pacnonoXxeHHon B necoctenHom [lpuobckom
paioHe B OKpeCTHOCTSX . HoBocnbupcka. MonyyeHHbln
ypoXan npoxogun GpakLMOHHbIA aHanuM3 M aHanus

(OUTOCAHUTAPHOrO COCTOSIHUS Ha NpeaMeT CKiepouu-
anbHbIX U HecknepoLmManbHblx GopM 3aboneBaHui, Bbl-
3bIBaeMbIx R. solani.

Mo pe3ynbTaTtaM NONEBLIX UCCNEAOBAHWUIA ANs ABYX
rofoB HabnAEHUS BbIIBNEHO OTCTaBaHMe BCex a3 po-
CTa pacTeHWit, a UMEHHO BCXOA0B, OYTOHM3ALMU U LBe-
TEHUS, @ TAKXKE CHUXKEHUE YPOXKAMHOCTU KYNbTypbl ANS
BCeX knybHewn, noaeprwmnxcs 06paboTke yCKOPEHHbIMU
3nekTpoHamu. B nepBbIii rog uccnenoBaHus 06paboTtka
B fo3ax cebiwe 150 Mp nHrnbuposana pocT KynbTypbl,
BO BTOpOW rof no3a 200 p npuBena k nonHoOMy nofas-
JIEHUI0 HOBOTO YpOXKasi.

MpaKUMOHHbIA aHanuM3 HOBOro ypoXasi Mokasan
pocT cpepHen ppakummn Becom ot 40 r go 80 r knybHen
npv paguaumMoHHon obpaboTtke B 0ba roga uccnenosa-
Hus. UckntoueHune coctasnsieT gosa 150 Ip, obnyueHune
KOTOPOW B MepBbli rog, UCCiefoBaHus yBENUUUAO YnC-
NEeHHOCTb KapTodens KpynHoi dpakumn Becom Honee
80 rHa 13,2 %, cBeps manyto dpakumio Becom MeHee 40
I KNybHen K Hyto.

B ob6a ropa uccnenoBaHus yaanocb fobutbcs non-
HOro MHrMBMpOBaHMS CKnepoumanbHOM GOpMbl pU30K-
TOHMO3a nocpeacTBOM 0bnyyeHus kapTodens B [o3e
150 p. ing no3 meHee 150 I'p Takxke Habnwoganoch cy-
wectBeHHoe nogasneHue R. Solani Ha 9-96 % no cpas-
HEHMIO C KOHTPOJIbHBIMU KNy6HAMMK. B cnny noBepxHocT-
HOro xapaktepa 06paboTkM YCKOPEHHbIMU 31EeKTPO-
HaMu TOro Xe ycnexa B 6opbbe C HeckiepouuanbHbIMU
dbopmamu 3aboneBaHuit, 3anerarwmumm B bonee rny6o-
KUX Cnosix KnybHew, [OCTUYb HEe YAANO0Ch.

Ha ocHoBaHMM nonyyeHHbIX AaHHbIX 00 ypOXKaniHO-
CTM U QUTOCAHUTAPHOM COCTOSHUM KNyBHel HOBOro
ypoxasi 6bl1M NOCTPOeHbl KpWBble 3aBUCUMMOCTEN 3d-
(heKTa MOHU3UPYHOLLErO U3NYYEHUS Ha KYNbTYpY M nopa-
XalLmi ee GUTONATOrEH B 3aBUCUMOCTU OT MOT/OLLEH-
HoM npu 0bpaboTke fo3bl (puc. 1). Obwmit BUA, 3aBUCK-
MOCTeN BblpaxaeTcs GopMynon:

_ “1 N Uy )
1+ exp{al(D - D:)} 1 + exp{a,(D — D;)}'

u(D)

roe u; + u, = 1 - MakcMManbHoe 3HaveHue QyHk-
umn; D, - po3bl, npu 06paboTke B KOTOPbIX 3HaYeHue
(YHKLMM YMEHbLIAETCS BABOE, a; — NapaMeTp CKOPOCTH
Ang GyHKUMIA CTaTUCTUYECKMX aHCcaMbnen, npeacTasns-
€MbIX KNyOHSMMU KapTodens unm GuTonaToreHoM.

O deKTUBHbIM A030BbIM AMaNa3oH 06paboTkun noa-
H6upancsa c yyetom 6anaHca mexay nogasneHmem buto-
naToreHHoro rpuba R. Solani Ha KynbType 1 CHUXKEHWUEM
ee ypoxawHocTu. B nepsbit rog uccnenoBaHuna 6110
MoSly4YeHo, YTO NPeAnoCceBHOE 0O/yYEHUE B AMANa30He
[o3 ot (22%2) Tp po (28%2) I'p noseonseT NofaBuTb
cknepoumanbHole GopMbl 3ab0NEBaHNUS HE MEHee YeM
Ha 10 % OT KOHTPONbHbIX 3HAYEHWIN NPU CHUKEHMM YpO-
YXAMHOCTU KyNbTypbl MeHee YeM Ha 25 %.

II MexcoyHapooHas MonodexcHas KoHpepeHyus
«l'eHemuueckue u paduayuoHHble MexXHON02UU 8 CENbCKOM X03ATiCmae» 99



® YpOXaiHOCTb KyNbTypbl
®m  CknepounanbHeie hopMbl
A CetyaTtbliit HEKPO3
Mopasnexve 3abonesanns
[= = CHWKeHNe ypoxanHocT1

OdbexT, OTH. ea.
&
1

0,0 T T T T
0 50 100 150 200

[osa, I'p

@ YpOXainHOCTs KynbTypbi
W CknepoumansHsie OpMb!
A Cervatbiit Hekpo3
= = CHIWKEHME ypOoXaiHoCTH
Mopaenenue 3abonesaxus

(6)

=]
L

> e

OdhpekT, OTH. ea.
o
(4]

-

50 160
[oza, I'p

T T
150 200

o

PucyHok 1. 3aBMCMMOCTM noKasaTenen YpoxXauHoOCTU KybTypbl U NMOAABAEHUS
rpMbKoBOro 3aboneBaHus Ha KynbType OT 403bl 06/1y4YeHus ansi:
a) nepBsoro roaa; 6) BTOporo roga nccnesoBaHus

Bropo# rog uccnepnosaHus otnmyancs 6onee pes-
KMM CMafioM MokasaTenen ypoxanHoCTH C yBeIMYeHUEM
[03bl 06n1yyeHus, nosaToMy 3PHEKTUBHOrO AmManasoHa
[103 ing Hero BblpaboTaHo He bbino.

Takum 06pa3oMm, 3hdEeKTUBHLIN [,030BbIN AMANA30H
pafMaLMOHHONM npennoceBHOM 06paboTku KnybHen
Kaptodens  HU3KOIHEepreTM4eCKUMM  YCKOPEHHbIMM
3nekTpoHamu coctaeun ot 22 'p no 28 'p B NepBbIit rog,
uccnenoBaHns U He Obin BbipaboTaH BO BTOpOW rof.
MpuyunHON pasnnumii [030BOrO0 AManaszoHa MOMM Mo-
CNYXXUTb KaK OTNIMYMS B NOTOAHbIX YC/IOBUSIX B pa3Hble
roabl NONEBLIX UCCNELOBAHUM, TaK U Apyrue 0CobeHHo-
CTM YCNIOBUM BbICAAKMU U COCTOSIHME CEMEHHOr0 MaTepu-
ana, pasHsmecs ros oT roaa.
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EFFECT OF ELECTRON IRRADIATION ON THE BIOMETRIC INDICATORS OF
POTATO TUBERS INJECTED WITH RHIZOCTONIA SOLANI

Zubritskaya Ya.V.'?, Bliznyuk U.A.12, Borshchegovskaya P.Yu.'?, Zolotov S.A.L, Ipatova V.S.2,
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This work investigates the impact of 1 MeV accelerated electrons on the biometric parameters and phytosanitary status
of a new Lina variety potato crop tubers. A two-year study showed a decrease in the growth rate and crop yield when it
was irradiated with doses of 20 Gy and more. Doses above 150 Gy in the first year and 200 Gy in the second year com-
pletely suppressed potato germination. However, irradiation at doses ranging from 20 Gy to 150 Gy resulted in a 9-100 %
reduction in Rhizoctonia solani infection of the new crops compared to control samples in both years of investigation,
thereby increasing the quality of the resulting tubers. Taking into account the total effect of ionizing radiation on the
biometric indicators of the potato culture and the degree of suppression of the phytopathogenic fungus, an effective
dose range has been developed: from 22 Gy to 28 Gy in the first year of the study and not developed in the second year.

Keywords: potatoes, Rhizoctonia solani, ionizing radiation, accelerated electrons, crop yield, biometric parameters,
phytosanitary state
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BbDXWBAEMOCTb BAKTEPWUWU ESCHERICHIA COLI W TPUB0B
ASPERGILLUS FUMIGATUS
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MpoBefeHO UccnenoBaHmne No BAMAHWUIO YCKOPEHHbIX 3/1EKTPOHOB C 3Heprein 1 MaB Ha BbIXKMBAaEMOCTb CycneH3uni Hak-
Tepwuit Escherichia coli B dnsnonormyeckom pactsope 1 cycneHsuii rpnbos Aspergillus fumigatus npu pa3nnyHbIX Havyab-
HbIX KOHLLEHTPALUMAX U C NocNeAyoLmMm nocne obay4eHna BbiICEBaHWEM Ha Pa3/iMdHble NuTaTenbHble cpedbl. ObnyveHne
06pa3uoB nposoauaoch B AnanasoHe 403 ot 0,15 KI'p Ao 4 Kp. YCTaHOBNEHO HENIMHENHOE CHUXEHME KOHLEHTPaUnin
*KM3HECNOoCOBHbIX KNeToK HakTepuit U rpnbos oT A03bl 06ayYeHus. [o3bl, He0HXOAMMbIE AR COKPALLEHUA NONYNALNA B
10 pas coctasmam o1 0,20 KI'p Ao 0,56 kp ana Escherichia coli npy HayanbHbIX KOHUEHTpauuax oT 103 KOE/r no 10° KOE/r
npu BbiCEBAHME Ha arapu3oBaHHYO TMOrMKonesyto cpeay; 1,14 kp u 1,09 kI'p ana Aspergillus fumigatus B HayanbHOWN
KOHUeHTpaumu 108 KOE/r npu BbiceBaHun Ha cpefsl Cabypo 1 Yaneka-Jokca COOTBETCTBEHHO.

KnioueBble cnoBa: paduayuoHHas 0bpabomka, 31eKkmpoHHoe usaydeHue, 0o3a 0bayyeHus, do3a D10,
b6akmepuu Escherichia coli, epubsi Aspergillus fumigatus

MpoAyKTbl NUTaHWUA ABNSIOTCSA BAaronpuaTHOM cpe-
LoV NS pa3MHOXEHMS WMPOKOro CNekTpa MUKpoopra-
HW3MOB, BKJIH0Yas YCNOBHO-MATOreHHble U NaTOreHHble
6akTepuu, naecHeBblie rpubbl, @ TaKKe pasnYHble BU-
pYCbl M MAPa3uTbl, ONacHble AN8 XXU3HEeeaTeNbHOCTH Ye-
noseka. o paHHbIM BcemupHoi OpraHusaumm 3apaso-
OXpaHEHUS, exerofHas CMepTHOCTb OT 3aboneBaHui
nuuLeBoro npoucxoxaenuns gocturaet 420 Tbicay veno-
BEK, U B MMpE OCTPO CTOUT BoMpoc obecneyeHus Hes-
OMaCHOCTU MPOJYKTOB MUTAHMUS Ha BCEX 3Tanax MX Mnpo-
M3BOACTBA M TPAHCNOPTUPOBKM [1].

Bo Bcem Mupe HabnogaeTcs BO3pacTaloWMM UHTe-
pec K MCNO/b30BaHWMIO METOLOB PafMaLMOHHON obpa-
60TKM B MULLEBOM M CENbCKOXO3AWCTBEHHOM OTpac/u
[N COXpPaHEeHMS KavyecTBa NPOAYKTOB NMUTAHUS U AOCTU-
XeHns ux Mukpobuonornyeckoi 6esonacHoctn. Mc-
NoNb30BaHME UCTOYHMKOB MOHM3UPYIOLLErO U3NYyYeHus,
TakuMX KaK YCKOpPEHHble 3M1eKTpOHbl € 3Hepruei go 10
M3B, TOpMO3HOE M pPEHTreHOBCKOE U3NyYeHus C dHep-
rnei 0o 5 MaB 1 ramma-usnyueHune ot uctouHnkos °Co
" 137(Cs, nossonser  obecneynTb BbICOKYHO
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