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AHHOTALIUA
PamualmoHHasa Me3WHCEKIIMS UCIBIThIBAach IIPO-
TUB BpeAUTeJied 3amacoB HauuHasg ¢ 1912 r. Bmo-
CJeICTBUY OBLJIO TPOBEIEHO MHOT'0 DKCIIEPUMEHTOB
10 U3YYEHUI0 BIUSHUS NOHUBUPYIOUUX U3TYIEeHU N
Ha HaceKoMbIX. OHaKO MPAKTUUYECKOT0 BbIX0OJIa OTU
paboThl He JaBajid U3-3a OTCYTCTBUS JLOCTATOUHO
MOITHBIX UICTOYHUKOB U3JIyYEeHUN.

B HacTosIee BpeMs IpeieJIbHOM TTOTJIOIeHHOM
no3oi paguaiuy curutaercs 1000 I'p, UTo Jajio BO3-
MO>XHOCTb HPOBOILUTH MCIIBITAHUSA JAHHOTO METOHa
¢ 60J1ee BBICOKUMU JT03aMU 00JIyUeHUS.

ITo cranmaptaM EBpomnelickoit u Cpefu3eMHO-
MOPCKOU OpraHu3alluy 10 KapaHTUHY U 3alIUTe pPac-
Tenu# (EOK3P) u [1pog0BOJIbCTBEHHON U CEJIBCKO-
xo3sgiicTBeHHOM opranusanuy OOH (PAQO) mpoBOAUTCS
pamuanoHHOe o6e33apakMBaHMUe ILJIOJZOOBOIIHOM
MPOAYKIIUY OT TPOTIMYECKUX U CYOTPOITNUYECKUX Bpe-
nuTeseii. Ho 1o 60pb6e ¢ BpeouTeNIIMHU 3aI1acoB pe-
KOMEHIaIUuH HeT.

Ilo3bI 06/TyueHus OT 6 110 20 Kpaj, BEI3bIBAIOT CTE-
PUIV3alIo BpeouTeIel 3ar1acoB, B TOM UYKCJIe TAKOTO
YCTOMUYMBOTO KAaPAaHTUHHOTO BPEJUTEJIS, KAaK KaIlpo-
BBIM JKYK (caMIIbl ¥ caMKu). PaguaiuonHas 06paboTka
BbICOKMMU Jo03aMu OT 364 10 1000 I'p BeI3bIBAET T'Ud-
6eJIb PUCOBOT0 JOJITOHOCUKA Yepes3 TPOe CYTOK, a Ma-
JIOTO MYYHOT'0 XpyIllaKka — Yepe3 BpeMeHHOU NHTePBaI
0 30 CyTOK.

CTepunn30BaHHbIE BPeIUTENY IPOLOJIKAIOT Ha-
HOCHUTB yIIep6 IogKapaHTUHHOM ITPOIYKIINY, TaK KaK
OHAa SIBJISIETCSI KOPMOBOM 6a30i1 1Jist HuxX. CTePUIN30-
BaHHbIE, HO He JINIIEeHHbIE )KN3HECIIOCOOHOCTY BPeIU-
TeJIU TaK)Ke HAaHOCAT yIep6 KaueCcTBY MOAKapaHTUH-
HOU TIPOAYKIIWU, 3aCOPSs €€ JUHOUYHBIMY IKYPKaMU
¥ OTXOJlaMU JKM3HEIEeITEeJTbHOCTH.

KapanTuHHOe GpuTOCAHUTApPHOE 06e33apaku-
BaHUE OT BpeAUTeJiell 3amacoB TpebyeT JUIIeHUS
’KM3HECIIOCOOHOCTY KapaHTUHHBIX 06BEKTOB Cpasy
rmocje 06paboTKY, TO3TOMY pasrallioHHOe obe33apa-
’)KBaHMe, 06ecreunBalllee TOJbKO CTEPUIN3AINIO,
He MOXXET OBbITh IIMPOKO UCIOJIb30BAHO IJIS 3aIIUThI
TMOAKAPAHTUHHON MPOAYKIUU U TTOAKAPAHTUHHBIX
00'BEKTOB OT BpeuTesel 3aI1acosB.
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ABSTRACT
Irradiation has been tested against stored product
pests since 1912. Subsequently, many experiments
were carried out to study the effect of ionizing radi-
ation on insects. However, these works did not give
a practical way out due to the lack of sufficiently power-
ful radiation sources.

Currently, the maximum absorbed dose of radi-
ation is 1000 Gy, which made it possible to test this
method with higher radiation doses.

According to the standards of the European and
Mediterranean Plant Protection Organization (EPPO)
and the Food and Agriculture Organization of the Unit-
ed Nations (FAO), irradiation disinfection of fruits and
vegetables from tropical and subtropical pests is car-
ried out. However, there are no recommendations for
stored product pest control.

Ionizing radiation doses from 6 to 20 krads cause
sterilization of stored product pests, including such a
stable quarantine species as the khapra beetle (males
and females). Radiation treatment with high doses
from 364 to 1000 Gy causes the death of the rice wee-
vil after three days, and the confused flour beetle — af-
ter a time interval of up to 30 days.

Sterilized pests continue to cause damage to
regulated products, as it is a food base for them. Steri-
lized, but not devitalized, pests also damage the quali-
ty of regulated products, contaminating it with molting
skins and waste products.

Quarantine phytosanitary treatments from stored
product pests require their devitalization immediate-
ly after processing, therefore, irradiation, which pro-
vides only sterilization, cannot be widely used to pro-
tect regulated products and quarantine objects from
stock pests.
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[ITnpokoMy IPUMEHEHUIO JaHHOT'0 MEeTOZa Mellla-
€T TaK)Xe ero BbICOKas 3aTPAaTHOCTh.

Knrouesvie cnosa. TlogkapaHTUHHAS TPOYKITUS,
PEHTTEHOBCKUE JIyYU, BPEAUTENU 3amacoB, 3 dek-
THUBHOCTb 00PabOTKM.

BBEJEHUE

03MOXKHOCTb 06€33apaXuBaTh pas-
JIMYHBIE TPOAYKTHI U MaTEPUAJIBI TPU
TIOMOIIY NOHU3UPYIOUIUX U3JIyUeHU N
y)Ke HaBHO IIPUBJIEKAET BHUMAaHUE
y4eHbIX. [lepBoe M3BECTHOE TIpUMe-
HeHUe PEeHTreHOBCKUX JIyuyel [MJjisa
60pBOBI C HACEKOMBIMU OCYIIECTBU-
au A. Mopras u [1. Pannep B 1912 1.
Ha TabauHoM XxyKe Lasioderma serricorne F.,aB 1916 T.
[1. PaHHEp TOKa3aJjl, YTO PEHTTEHOBCKUE JIyYU TIpe-
IOTBPAIIAIOT Pa3BUTHE SMOPUOHOB M MOJIOABIX JIM-
YMHOK TabauHoTo XyKa ([JoyskeHko, 2021).

B 1927 1. C. M1oJuiep COOBII I 0 MyTareHHOM Jieli-
CTBUM PEHTI€HOBCKUX JIyuel Ha HaCEKOMBIX U KPaTKO
M3JI0)KMJI CBOU B3IJISA[, 10 TIOBOY ITPUMEHEeHUSI NOHU-
3upyollel paguanuu 1y 60pb6bl ¢ HUMU. OH O/ -
YEePKHYJ IelCTBYe PEHTTEHOBCKUX JIyUYel Ha CHIDKe-
HUe TLIOJIOBUTOCTHY BUZA, TaXKe €CJIU 00JIy4aTh TOJIbKO
cam10B (JloyrxkeHko, 2021).

B manmbpHeMIeM GbIJIO IPOBEAEHO MHOTO DKCIIe-
PUMEHTOB 10 U3YYEHUI0 BIUIHUSI NOHU3UPYIOMIUX
U3JIYyYEeHUHN Ha HacEKOMbIX. OHAKO TTPAKTUYECKOTO
BBIXO/Ia 3TU PabOThI HE JaBaJIu U3-3a OTCYTCTBUS JI0-
CTAaTOYHO MOUTHBIX UCTOUYHUKOB U3JIyUeHUH.

BypHOe pa3BuTUe SIIePHOM (GUBUKH U DJIEKTPO-
HUKY IT03BOJINJIO BHOBDb 3aHAThCS Pa3pabOTKOM TEMBI
WCTIOIb30BaHUSI NOHUBUPYIOIINX U3JIYUEeHUH B CeJlb-
CKOM XO3SHCTBE.

OB30PHAA NH®OPMAIIA

Ananus gaHHbIX 06 06beMax ¥ HOMEHKJIAType MIPo-
IYKIUU, KOTopas obpamniaeTcss Ha TEPPUTOPUU TO-
CyIapcTB — 4eHOB EBPasuiickoro SKOHOMUYECKOT0
corsa (EASC) u/unu aBaseTcs 00beKTOM SKCIIOpTa/
UMIIOPTA B MEXIYHAPOIHOM TOPTOBJIE U AJI KOTOPOH
He pa3paboTaHbl CTaHAAPTHI TIPUMEHEHUSI NOHU3H-
pPYIOIIEro U3NydYeHus IJs obecrieueHUs ee QUTO-
CAaHUTAPHOM 6€30IIaCHOCTH, ITOKa3aTeJIeld KauecTBa
U TIPOJJIEHUsS CPOKOB XPaHEHUs, BbISBUJ Haubo-
Jiee CTpaTernyeCcKy 3HAUMMble BUJIbI TIPOAYKIIVU.

Haun6ombire 06beMbl IIPOU3BOACTBA 1 000POTa
Ha Tepputopuu P® u EASC BbIABJIEHBI [Jid 3epHA:
nmenuirst (113,255 MiIH TOHH), suMeHs (20,526 MJIH
TOHH) U MyKku (14,3 MJIH TOHH), B KOTOPOI Hanub0JIb-
mui nporeHT (80%) — MIMeHUYHAs U IMIIeHUYHO-
prxaHag (JlaHWIoB U Ap., 2016).

B ombiTax MHCTHTYTa 3epHa (PIBHY «BHUKI3P»)
u PAO «PXK» yCcTaHOBJIEHO, UTO JIJIg 3€pHA ITIIEeHUIIbI
U SUMEHS C MCIIOJb30BaHUEM YeThIpeX 03 TaMMa-
¥ IBYX [103 B3JIEKTPOHHOTO 06IyueHus (B-U3IyueHns)
Ha YeThIpeX BUJAaX HACEKOMBIX-BpeauTenen (KyKu
pucoBOTO moJroHOCUuKa Sitophilus oryzae L., ambap-
HOTO JoJiTOHOCUKA Sitophilus granarius L., 3epHOBOTO

The widespread use of this method is also handi-
capped by its high cost.

Key words. Regulated products, X-rays, stored
product pests, processing efficiency.

INTRODUCTION

he possibility to disinfect various products

and materials using ionizing radiation has

long attracted the attention of scientists.

The first known use of X-rays for insect

control was carried out by A. Morgan and
P.Rannerin 1912 on the tobacco beetle Lasioderma ser-
ricorne F., and in 1916, P. Ranner showed that X-rays
prevent the development of embryos and young lar-
vae of the tobacco beetle (Dolzhenko, 2021).

In 1927, S. Muller reported on the mutagenic ef-
fect of X-rays on insects and briefly outlined his views
on the use of ionizing radiation to control them. He em-
phasized the effect of X-rays on reducing the fertility
of the species, even if only males are irradiated (Dol-
zhenko, 2021).

Subsequently, many experiments were carried
out to study the effect of ionizing radiation on insects.
However, these works did not give a practical way
out due to the lack of sufficiently powerful radiation
sources.

The rapid development of nuclear physics and
electronics made it possible to get back to the deve-
lopment of the topic of the use of ionizing radiation in
agriculture.

OVERVIEW

Analysis of data on the volumes and range of pro-
ducts that are circulated on the territory of the mem-
ber states of the Eurasian Economic Union (EAEU)
and/or are exported/imported in international trade
and for which standards for the use of ionizing radia-
tion have not been developed to ensure its phytosani-
tary safety, quality indicators and extension of shelf
life, identified the most strategically significant types
of products.

The largest volumes of production and turnover in
the territory of the Russian Federation and the EAEU
were revealed for grain: wheat (113.255 million tons),
barley (20.526 million tons) and flour (14.3 million
tons), in which the largest percentage (80%) is wheat
and wheat-rye (Danilov et al., 2016).

In the experiments of the Institute of Grain
(FGBNU “VNIIZR”) and Rusatom Healthcare, it was
found that for wheat and barley grains using four
doses of gamma and two doses of electron irradiation
(B-radiation) on four types of insect pests (Sitophilus
oryzae L., Sitophilus granarius L., Rhyzopertha domi-
nica (F.), Tribolium confusum Duv.), the optimal range
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TOuMJIbINUKA Rhyzopertha dominica (F.), Majioro Myd-
HoTro Xpyuaka Tribolium confusum Duv.) orTUMaJib-
HBIU IMamna3oH 103 obiydenus — ot 150 mo 1000 I'p,
obecrieunBawIUi 3G GeKTUBHOCTD PaguallioOHHON
JIe3MHCEKINY 0e3 HapyILIEeHU IT0Ka3aTejeil KauecTBa
(Baxkmamuoii, 1970; 3akaanHoi, PataHoBa, 1973).
JJIeKTPOHHOE 006JIyUyeHUe, NHaYe Ha3bIBaeMOe
GeTra-uzayueHue (B-usydeHume), — 3TO ITOTOK OeTa-yva-
CTHII, TO €CTh 3JIEKTPOHOB. [aMMa-uanyueHue (y-u3Jy-
YyeHMe) — 9TO IMOTOK raMMa-4acTHl], TO eCTb ()OTOHOB.
OCHOBHOE€ OTJINUME 6eTa-u3JayueHus OT raMMa-u3Jy-
YeHUs — B IIPOHUKAIOIIEl CITOCOGHOCTY YaCTHII.

MpumeuaHue: rpei (rpai) (pycckoe obosHaveHwue: Ip, Mex-
OyHapogHoe: Gy) — eAnHMLA NOrNOLWEeHHOM 4,03bl MIOHU3NPY-
toLLEro n3nyyeHus B MexayHapogHou cucteme egunun, (CU).
MornoweHHas fo3a paBHa OQHOMY rpeto, ecnu B pe3ynbtaTte
MOrNOLWEHNS MOHN3UPYIOLLLETo U3NyYeHWs BELWECTBO NOSyyn-
10 1 gXoynb 3Hepruu B pacyeTte Ha 1 kunorpamm Macchl.

B Tabnulle MpuBefeHbl CTEPUIN3YIOIITE 035l
VOHU3UPYIOUIUX U3JIyYeHUH [IJIsT OCHOBHBIX BPeLUTe-
Jiett XxJ1e6HBIX 3aT1acoB. B 3aBUCHMOCTH OT J03bI 06JIy-
YeHUs ToJiHasg rubejib BCeX )KYKOB PUCOBOTO JIOJITO-
HOCHKA HACTYTIaJIa B IPOMEXYTKe OT 17 [10 3 CYyTOK ITpu
BO3JIEICTBUY MOHU3UPYIIOIIETO U3NYUEHUS B J03aX
0T 190 I'p 1o 1000 I'p COOTBETCTBEHHO. 3a HUMU CJle-
IVIOT )KyKY aMB6apHOTO JOJITOHOCHKA CO CDOKAMU I10JI-
HOY rubesiut oT 15 10 6 cyTOK. [T0o MOJTyYeHHBIM JaH-
HBIM, HauboJiee PaA0yCTONYUBBIMU OKA3AJINCH XKYKU
3€PHOBOT0 TOUMJIBIIMKA ¥ MAJIOTO MYYHOTO XPYIIaKa.
BpeMeHHbBIEe paMKM OTMUPAHUSI UMAaro CyluieCTBeHHO
pas3HATCs B 60JIBIIYI0 CTOPOHY OT IOJTOHOCUKOB, HO I0-
BOJIBHO BJIM3KY MEXAIY co60i, cocTaBiisis 30 1 15 cyTok
IJIS 3ePHOBOT'O TOUUJIBILUKA, 26 U 18 CyTOK AJid Ma-
JIOTO MYYHOT'0 XpyIllaKa IIpU TeX e BeJIMUMHax J03
obsyyenmus (MCOM N2 18, 2008).

AHaNn3 5KCIEePUMEHTAJbHBIX JaHHBIX, MTOJY-
YEeHHBIX TIPY U3YYEeHUHU BIUSHUS PA3JIUYHBIX BULOB
U3JIy4YeHUN (raMMa- 1 3JIEKTPOHHOE) Ha XU3HECTIO-
COOHOCTh HACEKOMBIX-BPEAUTEJEHN IeCTU BUIOB
U IBYX CTaAUu¥ Pa3BUTUS, ITO3BOJIUJ OTMETUTh, UTO
HamboJbIag 6roorndyeckas 3(pHEeKTUBHOCTD U3 Ye-
ThIpeX U3YyUYeHHBIX [03 OTMeueHa pu no3e 364 I'p
Ipu raMMa-o06JIyueHu .

Pagno4yBCTBUTENBHOCTD PA3JIUYHBIX (ha3 pas-
BUTUS HACEKOMBIX-BPeIUTEJIeH CyIeCcTBEHHO pas-
JIn4aeTcs U B psAJe ciyuaeB ciaabo 3aBUCUT OT L03bI
obsryueHus. MakCMMaJIbHbIE CDOKY TIOJTHOM Tubenn
TOITyNAIMY HavboJyiee PafOPEe3UCTEHTHRBIX BUIOB
U3y4YeHHBbIX HAaCeKOMBbIX-BpeAuTejiel OCTUraiu
3-33 cyTokK. I[Ipu 3TOM HauMeHee PaLVOPE3UCTEHT-
Hble HaCEeKOMble-BPeAUTENU THUIIA KyKa PUCOBOTO
JIOJITOHOCHKA IEMOHCTPUPOBAJIM PE3KOE CHUKEHUE
BBDKMBAEMOCTH C YBEJIMUEHUEM J03bI OOJIyUeHUS,
KaK Ha raMMa-yCTaHOBKe, TaK U Ha 3JIEKTPOHHOM
yckoputedie. ITosiHast rubesib IOMyAAIUY ITPONCXOIN-
Jia Ha 5-e cyTku 11pu 1000 I'p, a ipu 150 I'p — Ha 16-e
cyTku (MCOM N2 18, 2008).

B pe3ynbTaTe OIleHKM IOKasaTejel Kaude-
cTBa 1 6Ge3omacHOCTU OBGJIyYEeHHOTO 3epHa IIIIe-
HUIIBI ¥ SYMeHS ObLIO MMOKAa3aHO, YTO 3€ePHO IIIe-
HUIBl COOTBETCTBOBAJNIO 2-My kJaccy no ['OCT
9353-2016, a GU3UKO-XUMHUUYECKUE ITOKasaTeau
KadecTBa 1ocje 06paboTKy pasHbIMU J03aMU 00JIy-
YeHUS He U3MEHSJINUCH 10 CPAaBHEHUI0 C KOHTPOJIb-
HBIM BapWaHTOM (o 06y4yeHUs). 3ePHO SUMEHS

of irradiation doses is from 150 to 1000 Gy, which
ensures the effectiveness of irradiation without vio-
lating quality indicators (Zakladnoy, 1970; Zaklad-
noy, Ratanova, 1973).

Electron irradiation, otherwise called beta radi-
ation (B radiation), is a stream of beta particles, i. e.,
electrons. Gamma radiation (y radiation) is a stream
of gamma particles, i. e., photons. The main difference
between beta radiation and gamma radiation is the
penetrating ability of particles.

Note: gray (international designation: Gy) is a unit of absorbed
dose of ionizing radiation in the International System of
Units (SI). The absorbed dose is equal to one gray if, as a result
of the absorption of ionizing radiation, the substance received
1 joule of energy per 1 kilogram of mass.

The table shows the sterilizing doses of ioniz-
ing radiation for the main pests of grain storages. De-
pending on the dose of radiation, the complete death
of all Sitophilus oryzae occurred in the interval from 17
to 3 days when exposed to ionizing radiation in doses
from 190 Gy to 1000 Gy, respectively. They are followed
by Sitophilus granarius with terms of complete death
from 15 to 6 days. According to the data obtained,
Rhyzopertha dominica and Tribolium confusum turned
out to be the most radio-resistant. The time frames for
the death of adults differ significantly upwards from
weevils, but are quite close to each other, amounting
to 30 and 15 days for the grain grinder, 26 and 18 days
for the small flour beetle at the same values of ionizing
radiation doses (ISPM No. 18, 2008).

Analysis of the experimental data obtained during
the study of the effect of various types of radiation
(gamma and electronic) on the viability of insect pests
of six species and two stages of development, made it
possible to note that the highest biological effective-
ness of the four studied doses was noted at a dose of
364 Gy during gamma irradiation.

The radiosensitivity of different phases of the de-
velopment of insect pests differs significantly and, in
some cases, weakly depends on the radiation dose. The
maximum terms for the complete death of the popula-
tion of the most radioresistant species of the studied
insect pests reached 3—-33 days. At the same time, the
least radioresistant insect pests, such as the rice weevil
beetle, showed a sharp decrease in survival rate with
an increase in the radiation dose, both at the gamma
installation and at the electron accelerator. The com-
plete death of the population occurred on the 5" day at
1000 Gy, and at 150 Gy — on the 16™ day (ISPM No. 18,
2008).

As a result of assessing the quality and safety in-
dicators of irradiated wheat and barley grain, it was
shown that the wheat grain corresponded to the 2™
class according to GOST 9353-2016, and the physico-
chemical quality indicators after treatment with dif-
ferent doses of irradiation did not change compared
to the control variant (before irradiation). Barley grain
in terms of physical and chemical quality indicators
corresponded to grain for barley supplied for food
purposes in accordance with GOST 28672-90. After
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Ta6smua. CTepuIn3yoiye 03bI HOHU3UPYOLUNX U3JIyYeHUi
JLJIS1 OCHOBHBIX BpeauTeJieii XJIeGHbIX 3amacoB (3akjaagHoii, PaTanosa, 1973)

Table. Sterilizing doses of ionizing radiation for the main pests of grain storages

(Zakladnoy, Ratanova, 1973)

Jo3bl, Kpaj,
Bup, Bpegures Pest species Doses, krad
KarpoBblii xKyK (caMKu) Trogoderma granarium (females) 6
KopoTkoychIit MyKoe[, Laemophloeus ferrugineus 6
BosbIol My4YHOH XpyIIak Tenebrio molitor 8
PHCOBBIN JOJTOHOCUK Sitophilus oryzae 10
AMbGapHBIN JOJTOHOCUK Sitophilus granarius 11
MaJsbIfi My4YHOH XpyIiak Tribolium confusum 11
3epHOBOU TOUMIBITAK Rhyzopertha dominica 14
KarpoBblii xKyK (caMIibl) Trogoderma granarium (males) 16
MenbHUYHAS OTHEBKA Ephestia kuehniella 16
CyprHaMCKUH MyKoes, Oryzaephilus surinamensis 18
dacoyieBas 3epHOBKaA Acanthoscelides obtectus 20

MpuMeuaHue: eauHULIEN M3MePEHUS MOMOLLEHHOM [03bl ABNAeTCa pad. Paj onpeaenserca Kak [03a nornoLweHns
Nto60ro MOHN3MPYIOLLLErO U3MTyUYeHNWs, KOTopas ConpoBoXaaeTca BbiaeneHmem 100 spr sHeprum B 1 r NorioLwaroLero
matepuana (1 pag = 100 apr/r). MponsBogHas equHMLLA NOMNOWEHHON [03bl — kunopag (kpag) = 103 pag.

Note: The unit of absorbed dose is the rad. Rad is defined as the dose of absorption of any ionizing radiation
that is accompanied by the release of 100 erg of energy in 1 g of absorbing material (1 rad = 100 erg/g).

The derived unit of absorbed dose is kilorad (krad) = 10° rad.

no QU3UKO-XMMUYECKMM IMOKa3aTeJadIM KauyecTBa
COOTBETCTBOBAJIO 3EPHY [IJI [IOCTABJIIEMOr0 SUMe-
HS Ha IPOJOBOJILCTBEHHBIE 1I€JIM B COOTBETCTBUU
¢ TOCT 28672-90. Ilocye 06IyueHUs 3epHO TUMEHS
CHMKAJIO CIIOCOOHOCTD K IIPOPacTaHUIo.

TakuM ob6pasoM, pamgualnuOHHAd Me3UHCEK-
U TapaHTUPYeT CTEPUIU3AIUI0 BPeUTENeH, a TIpU
BBICOKUX Ho3ax paguanuu (1000 I'p) — ux oTMUpaHue
B TeueHUe OT 3 10 30 CYTOK Y PasHbIX BULOB BpeLUTe-
Jieli 3aI1acoB.

3AKJ/IIOYEHUME

[Tocne cTepuinusanuu KapaHTUHHBIE BPeJHBIE
OpPraHW3Mbl OCTAIOTCS XU3HECHOCOOGHBIMU U MO-
TyT HAHEeCTHU yinepb MomKapaHTUHHOU MPOLYKIIUU
U IO KapPAaHTUHHBIM 00bEKTAM, TaK KaK IIPOJOJIKAOT
TIUTAThCS €10 U 3aCOPSTh ee OTXOaMU CBOel KU3He-
IeaTeJIbHOCTU.

Pemenvem CoBeTra EBpasuiicKoil sKOHOMUYE-
ckot komuccuu ot 30 HOos16Ps1 2016 . N2 157 yTBepoKIe-
HbI EnvHbBIe KapaHTUHHBIE (hUTOCAaHUTAPHBIE TPEOOBA-
HUS, IPebABIISEMbIE K I0JIKAPAHTUHHOM NMPOAYKIINU
U TOJIKAaPAaHTUHHBIM 06beKTaM Ha TaMOXXeHHOU rpa-
HUIEe ¥ Ha TAMOXXE€HHOU TeppuTopuu EBpasuiickoro
SKOHOMUYECKOTO COH03a, IYHKTOM 4 KOTOPBIX yCTa-
HOBJIEHO, YTO BBO3 Ha TAMOXXEHHYI0 TEPPUTOPUIO CO-
[03a U MepeMelleHNe 10 TAMOXXEeHHON TePPUTOPUU
coi03a MOAKAPAHTUHHON MPOAYKIIUY, 3apaKeHHOU
KapaHTUHHBIMU 00beKTaMU, BKJIIOUEHHBIMU B Equ-
HBI ITepeYeHb KapaHTUHHBIX 06beKTOB EADC, 3ampe-
LAITCI. DTO O3HAYAET, UTO CTePUIIN3alIus KapaHTUH-
HBIX BPEJIHBIX OPTraHU3MOB He SBJISETCS JOCTaTOUHOUN
¢puTOCAHUTAPHOU MEPO, TaK Kak He obecrieuynBaeT
COOTBETCTBUE IMOJIKADAHTUHHOMN IPOLYKITUY U TTO/IKA-
PAaHTUHHBIX 06BbEKTOB KapaHTUHHBIM (QUTOCAHUTAP-
HBIM TPeO6OBAHUSIM.

irradiation, barley grain reduced the ability to germi-
nate.

Thus, irradiation guarantees the sterilization of
insect pests, and at high doses of radiation (1000 Gy) —
their death within 3 to 30 days in different types of
stored product pests.

CONCLUSION

After sterilization, quarantine pests remain viable and
can cause damage to regulated products and regulated
objects, as they continue to feed on and contaminate
them with their waste products.

Decision of the Council of the Eurasian Econom-
ic Commission dated November 30, 2016 No. 157 ap-
proved the Common Quarantine Phytosanitary Re-
quirements for Quarantine Products and Quarantine
Objects at the Customs Border and on the Customs
Territory of the Eurasian Economic Union, para-
graph 4 of which establishes that the import into the
customs territory of the Union and movement in the
customs territory of the Union, regulated products
contaminated with quarantine pests included in the
Common List of Quarantine Pests of the EAEU are
prohibited. This means that sterilization of quaran-
tine pests is not a sufficient phytosanitary measure,
since it does not ensure compliance of regulated
products and regulated objects with quarantine phy-
tosanitary requirements.

In addition, irradiation requires significant finan-
cial costs to ensure processing technology and safety
precautions.

AsrycT Ne 3 (15) 2023 63



OBE33APAXXUBAHWE DISINFESTATION

Kpowme TorO, paguanoHHaa Je3uHCEeKI U Tpe-
OyeT 3HAUUTEJIbHBIX (PUHAHCOBBIX 3aTPaT Ha obecrie-
YyeHUe TeXHOJOoruy 06paboTKy U TeXHUKU Ge3oIrac-
HOCTHU.

Tak, raMMa-yCTaHOBKA, mocTpoeHHas B CIIIA, ¢u-
HaHCHpoBajiach Komuccued mo atToMHom sHepruu CIIA
u CrnenuanbHbIM GoumoM OOH (3akmamuoit, 1970).
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Thus, a gamma-ray facility built in the USA was fi-
nanced by the US Atomic Energy Commission and the
UN Special Fund (Zakladnoy, 1970).

REFERENCES

1. Danilov PV., Zhiganov K.V., Pronin A.V. The use
of ionizing radiation in industry, medicine and oth-
er areas [Ispol’zovaniye ioniziruyushchikh izlucheniy
v promyshlennosti, meditsine i drugikh oblastyakh] //
Young scientist. 2016. No. 23 (127). P. 40—44. (In Russ.)

2. Dolzhenko V.I. To increase the phytosanitary
safety of the Russian Federation [Povysit fitosani-
tarnuyu bezopasnost Rossiyskoy Federatsii] / Plant
Health and Quarantine. 2021. No. 2. P. 4-7. (In Russ.)

3. Zakladnoy G.A. Measures to combat pests of
grain and products of its processing abroad [Mery bor-
by s vreditelyami zerna i produktov yego pererabotki
za rubezhom]. M.: TsNIITEI Mingaz USSR, 1970, 48 p.
(In Russ.)

4. Zakladnoy G.A., Ratanova V.F. Pests of grain
storages and measures to control them [Vrediteli
khlebnykh zapasov i mery bor’by s nimi]. Moscow: Ko-
los, 1973, 277 p. (In Russ.)

5. International Standard for Phytosanitary Mea-
sures ISPM No. 18 “Guidelines for the use of irradiation
as a phytosanitary measure”, 2008, 25 p.

6. Decision of the Council of the Eurasian Eco-
nomic Commission dated November 30,2016 No. 157
“On approval of the Common quarantine phytosani-
tary requirements for regulated products and regu-
lated objects at the customs border and on the cus-
toms territory of the Eurasian Economic Union”,
paragraph 4.

INFORMATION ABOUT THE AUTHORS

Yakov Mordkovich, Leading Researcher, Treat-
ment Department, FGBU “VNIIKR”, Bykovo, Urban dis-
trict Ramensky, Moscow Oblast, Russia.

Lubov Baranova, Specialist, Education and
Methodology Department, FGBU “VNIIKR”, Bykovo, Ur-
ban district Ramensky, Moscow Oblast, Russia;
e-mail: baranova_lubov@vniikr.ru.

duTtocaHuTapus. KapaHTuH pacteHuin 64



