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MUHUCTEPCTBO CEJIbCKOI'O XO34CTBA

POCCUNCKOU ®EJEPALIUU

SEJEPAJIbHAA CIIYKBA I10 BETEPUHAPHOMY

N ®PUTOCAHUTAPHOMY HA30PY

HAIIVIOHAJIBHBIN JOKJIAJL,
0 KAPAHTUHHOM (DU TOCAHUTAPHOM COCTOSIHUU
TeppuTopuu Poccutickoui ®eaepanuu B 2022 roay

MockBa, 2023 rop,

Copepxanue

BBEJIEHUE 2

PA3JIEJI 1. PACIPOCTPAHEHUE KAPAHTMHHBIX OBbEKTOB

HA TEPPUTOPMM POCCUICKOI ®EJEPAIIMH B 2022 FOY 3

PA3JIEJI 2. YCTAHOBJIEHUE KAPAHTUHHBIX ®ITOCAHUTAPHBIX 30H

HA TEPPUTOPUY POCCUIMCKOI ®EJEPAIIUM B 2022 TOAY 6

PA3JIEJI 3. VIIPA3JJHEHUE KAPAHTUHHBIX ®MMTOCAHUTAPHBIX 30H

HA TEPPUTOPHMM POCCUICKON ®EJEPAIIMHA B 2022 FOAY 12

3AKJIIOUEHUE 12
BBEJEHUE 06beKkTOoB EBpa3uiickoro SKOHOMUYECKOTO COI03a,

HanyoHaJIbHBIN DOKIAM 0 KAPAaHTUHHOM (PUTOCAHU-
TapHOM COCTOSTHUY TeppuTopuu Poccuiickon demepa-
nuu B 2022 rogy noAroToBjeH Poccenbx03Hal30pOM
B COOTBETCTBUHU CO cTaThell 12 demepalibHOIO 3aK0-
Ha «O KapaHTUHE PacTeHW» Ha OCHOBAHUU TaHHBIX
obclieqoBaHUY 1 MOHUTOPUHTA KAPaHTUHHOTO (QUTO-
CAHUTAPHOTO COCTOTHUSA TEPPUTOPUU Poccuiickoi
depnepanuu.

B cooTBeTcTBUU CO cTaThel 2 demepaabHOTO 3a-
KoHa «O KapaHTHHe pacTeHui» (gajgee — demepab-
HBIY 3aK0H 206-®3) KapaHTUHHOE (pUTOCAaHUTAPHOE
cocTossHUe Teppurtopuu Poccuiickoit demepanuu —
HaJIM4Y¥e WX OTCYTCTBUE Ha TePPUTOPUYU POCCUTICKON
denepaliuy KAPAaHTUHHBIX 00HEKTOB.

ITopsSmoK opraHu3aluy MOHUTOPUHIA KapaH-
TUHHOTO (PMTOCAHUTAPHOIO COCTOSIHUS TEPPUTO-
puu Poccutickoit ®enepaliuul yTBEPXKIEeH MIPUKA30M
MuHcenbxo3a Poccuu ot 23 gHBapsa 2018 r. N¢ 23
«06 yTBEPXAEHUY TTOPSIIKA OPraHU3alM MOHUTO-
PpUHTa KapaHTUHHOTO (DUTOCAHUTAPHOT'O COCTOSIHUS
Tepputopuu Poccuiickoit demepalium» B COOTBET-
CTBUU C YacThbio 2 cTaTbu 10 ®emepasbHOro 3aKOHA
206-93.

Jloknaz comepXUT nHGOpPMAaIIUIo 0 PaclpocTpa-
HEeHUY KapaHTUHHBIX 00beKTOB (BPeIHbIX OPraHms-
MOB, OTCYTCTBYIOIIUX UJIM OTPAHUYEHHO Pacmpo-
CTpaHeHHbBIX Ha TeppuTopuu Poccutickoit denepaiinu
¥ BHECEHHBIX B ENWHBIN ITepeyeHb KapaHTUHHBIX

TekcT rmevyaTaeTcqd B OPUTMHAJIBHOM BapuaHTe

yTBEePXAeHHBIN pemeHreM CoBeTa EBpasuiicKo# 9Ko-
HOMMYeCKO! KomMuccuu oT 30 Hos16ps 2016 1. N2 158
«06 yTBepx)IeHUY EAVHOTO MepevHsT KapaHTUHHBIX
00BbeKTOB EBPasuiicKOro 5KOHOMUYECKOTO COI03a»),
006 yCcTaHOBJIEHUY U yIpa3gHeHnH B 2022 rofly KapaH-
TUHHBIX (PUTOCAHUTAPHBIX 30H I10 KAXKIOMY OTPaHU-
YeHHO PacIpoCTPaHeHHOMY Ha TeppuTopuu Poccuii-
ckoit defepaliiy KApaHTUHHOMY OOBEKTY.

B COOTBETCTBUM C IOCTaHOBJIEeHKEM [IpaBUTEIb-
crBa Poccuiickoy ®emepariuu ot 29 mast 2006 1. N2 329
«06 ounmanbHON HAIMOHAJbHOU OpPraHMW3aIluU
110 KapaHTUHY U 3allUTe pacTeHul» opuiinajibHOU
HAIIMOHAJIbHOM OpraHu3alyen 1o KapaHTUHY U 3alIu-
Te pPacTeHUH, OTBETCTBEHHOI 3a BRITIOJIHEHNE 00532 H-
HOCTeH, IpelyCMOTPEHHBIX cTaThel [V MexayHapoi-
HOM KOHBEHIIUY I10 KAPAHTUHY U 3alIUTE PACTEHUH,
TIePeCcMOTPEHHBIN TEKCT KOTOPOU of06peH Ha 29-1
ceccuu Kondepeniuu ITpooBOJIbCTBEHHON U CEJIb-
CKOXO3SIMCTBEHHON opraHmsanuu O6beLuHEeHHBIX
Haruti B Host6pe 1997 1., iBasgeTcs PoccerbX03Ha130p.
PoccebX03Ha30p 06ecrieunBaeT OXpaHy TEPPUTO-
puU CTPaHbI OT IPOHUKHOBEHYS Y PACIIPOCTPAaHEHUS
KapaHTUHHBIX 00 bEKTOB.

Kpome obGecrieueHnus puTocaHuTapHOro 6Ja-
rornoy4yus Tepputopuu Poccuiickoit Pemepanumn,
Poccenbxo3HaL30p SIBJISETCS TaK)Xe OpraHu3aIu-
e}, OTBETCTBEHHOU 3a KauecTBO, 6€30MaCHOCTb
1 GUTOCAHUTAPHYIO CEPTUDUKAIIAIO TTPOJIOBOIBCTBUS

duTocaHuTapus. KapaHTuH pacTeHmii 2
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U IPYTOH SKCIOPTUPYEMOM HA MUPOBOI PBIHOK ITOI-
KapaHTUHHOU IPOLYKIUMN.

Yalne BCero KapaHTUHHbBIE BpeJIHbIe OPTraHmU3-
MbI IPOHUKAIOT Ha TeppuTopuio Poccuiickonr deme-
panuy ¢ UMIIOPTUPYEMbIMU ITAPTUAMU PA3INUHBIX
BUJOB CEJIbCKOXO3IMCTBEHHOU MPOAYKIIUU. Tak,
B 2022 rosy BO BBO3MMBIX B Poccuiickyro demeparinio
MapTUSAX PA3JIMUHON MOJKAPAaHTUHHOMN NPOAYKIIUU
6pLIM 06HAPYXKEHBI: B IIBETOYHBIX KYJIbTYypax — 7 BU-
JIOB KAPaHTUHHBIX 00BEKTOB 13 12 cTpaH; B IT0Camo4-
HOM MaTepuajie — 8 BUJ0B KaPaHTUHHBIX 06bEKTOB
13 5 CTpaH; B IJIOJaX IUTPYCOBBIX KYJIbTYP — 8 BUAOB
KapaHTUHHBIX 00BEKTOB 13 19 cTpaH; B OBOUIHBIX
U 3€JIEHHBIX KyJbTypaxX — 11 BUOB KapaHTUHHBIX
06BbekTOB 13 20 CTpaH; B CEMEHHOM MaTepualjie —
12 BUIOB KapaHTUHHBIX 00BEKTOB 13 13 CTpaH; B ILJIO-
JIOBBIX KyJIbTypax — 18 BH/I0B KADAaHTUHHBIX 0OBEKTOB
u3 31 CTpaHBhI.

Bcero B 2022 rogy PoccesibXx03Ha[30pOM MIPO-
KOHTPOJIMPOBaHO 6oJiee 10,7 MJIH. TOHH 4 2,4 MJIPZ,
IITYK Pa3IMYHOUN OIKAPAaHTUHHON ITpOoAyKIuu. [1pu
3TOM B MapTUSAX MPOAYKIUU, UMIIOPTUPOBAHHBIX
u3 56 CTpaH, BLIABJIEHO 55 BU0B KAPaHTUHHBIX [JI1
Poccutickoit ®emepanuu 06beKTOB B 6202 cirydasx.

BB03 3apa)keHHOM ITOAKAPAHTUHHON ITPOLYKITUU
B Poccuiickyio ®efepalliiio BO3MOXKEH Tak)Ke B PyUHOU
KJIaJT¥ TIACCAXKUPOB U C ITPOJIOBOJIBCTBEHHBIM 3aI1aCOM
cymoB. Tak, B 2022 romy B 6arake macCcaXvpoB 1 IIPOI0-
BOJIBCTBEHHOM 3ariace CyzloB, IpuoObIBIINX B Poccuii-
ckyto deneparnyio u3 10 cTpaH, Poccelbx03HaI30pOM
BBISIBJIEHO 14 KapaHTUHHBIX 06bEKTOB B 524 clIydasx,
BKJIIOUAsl TaKMe BUIbI, KaK 3aMaJHbIN IIBETOUYHBINA
TPUIIC, BOCTOYHAS TJIOZOXKOPKA, 6ypast MOHUJIMO3HAS
THWJIb, 3epHOBKY poma Callosobruchus spp., 3oy0Tu-
cTas KapTodesbHas HEMaTO/a, KapTodeabHas MOJIb,
KaJIu(OPHUMUCKAS IUTOBKA, KOPUIHEBO-MPaMOPHbIA
KJIOIT, aMOP 03U TTOJIBIHHOJIVCTHAS, TIaCJIEH KOJIIOUNH,
TIOBUJINKY, YepeJia BOJIOCUCTAs, CPpelu3eMHOMOPCKas
II0ZoBas Myxa, uepBel] KoMcToka.

VHTpomyKius (TPOHUKHOBEHUE, PACIIPOCTPaHe-
HUEe n aKKJII/IMaTI/ISB.LH/IH) KapaHTWHHBIX BPEOHBIX OP-
raHu3MOB Ha TeppuTopuio Poccuiickoit demepanuu
TIPUBOAUT K 3HAUUTEIbHBIM ITOTEPSIM YPOKasi CEIbCKO-
X0349UCTBEHHBIX KYJIbTYD, O0JBLUINM 3aTpaTaM Ha Me-
porpusTus 1o 60pbbe C HUMU, a TaK)Ke K KOCBEHHbBIM
TIOTEPSIM — CHKEHMI0 KaueCTBa ypoXKast, COKpPAaIeHUI0
BO3MOYKHOCTEH 3KCIIOPTa IPOAYKIIUY U T.[I.

PA3JIEJ 1. PACTIPOCTPAHEHUE
KAPAHTUHHBIX OBBEKTOB

HA TEPPUTOPUH POCCUIICKOM
®EJIEPAIIVU B 2022 TOOY

KapaHTHHHbIe OPraHW3Mbl UMEIOT IIOTEHIIMAJIbHOE
9KOHOMMYECKOe 3HaUeHue [Jisk Tepputopuu Poccuii-
ckou demepanuu WU TOCYLAapCTB — YeHOB EBpa-
3UHCKOT0 9KOHOMMUYECKOro corsa (ganee — EADC),
B KOTOPBIX OHU TIOKA OTCYTCTBYIOT MU IPUCYTCTBYIOT,
HO OTPaHWYEHHO PACIIPOCTPAHEHBI U CIIY)KaT 00beK-
TOM 0UIIUAJIbHOM 60PHOEL.

[lepeyeHb KapaHTUHHBIX 06HEKTOB hopMUpy-
eTCs U TIepecMaTPUBAETCs Ha OCHOBAHUU PEe3Yilb-
TaTOB aHaJaM3a (PUTOCAHUTAPHOTO PUCKA, B paMKax
KOTOPOTO IIPOBOAUTCS HayUYHAas OlleHKa BEPOSITHOCTHU

NPOHUKHOBEHU, AaKKJIMMATU3alUU U PaclpocTpa-
HeHUs BpeqHbIX OPTaHU3MOB Ha TEPPUTOPUU CTPAH,
a TaKXXe OIleHUBAETCS SKOHOMUYECKOE BO3LEUCTBUE
Ha ropa)kaeMble KyJIbTYPbI U BPEJ], OKPYXKaIIel cpe-
ze.

C 1 utong 2017 r. Ha TEPPUTOPUU FOCYLAPCTB —
uneHoB EAJC melicTByeT ENVHBIN epedyeHb KapaH-
TUHHBIX 06beKTOB EBPa3uiicKOro SKOHOMUYECKOTO
COo103a, YTBEPXKIeHHbBIN pemeHneM CoBeTa EBpasuii-
CKOIT SKOHOMMYeCcKoH komuccuu oT 30 Hos16pst 2016 T.
N2 158 «06 yTBepxgeHuu EAMHOTO [TepevyHs KapaH-
TUHHBIX 06beKTOB EBPa3uiiCKOTO 3KOHOMUYECKOTO
coro3a» (manee — Enunbiil nepeuensb EAJC).

ITo cocTosgHutio Ha 31 mekabps 2022 r. EAUHBIN
nepeuenb EASC BKI0O4YaeT B ce0s 248 KapaHTUHHBIX
00BeKTOB. B pasgen [ «<KapaHTUHHBIE BpeIHbIE Opra-
HU3MBbI, OTCYTCTBYIOIIVe Ha TeppuTopuu EBpasuiicko-
ro 9KOHOMMYECKOTo cor3a» Enunoro nepeunsa EASC
BXOOUT 191 BUJ BpelHBIX OPraHuU3MOB, B paszgedt 11
«KapaHTUHHbIE BpeJlHble OPTaHU3Mbl, OTPAaHUYEHHO
pacmpocTpaHeHHble Ha TEPPUTOPUU EBpa3uiickoro
3KOHOMUYECKOI'0 Cor3a» — 57.

ITo cpaBHeHU0 ¢ 2021 rogom EqUHBIY ITepedyeHb
EASC yBesmuwniicg Ha 11 BUZI0B BpEeJHBIX OPraHU3MOB
B pe3yJIbTaTe BHECEHU B pa3zes | ykazaHHOro Iepeu-
Hs 8 BUIOB BpefuTesiel pacTeHul U 3 BUI0B HEMATO/I,

Tpu U3 BOCbMU HOBBIX BUZOB BpeauTeiel (1ua-
6poTrKa KpacuBas, ahpruKaHCcKasg KyKypy3Has COBKa
U 3araJIHbIN KapTo(eabHbIN XKYK-6JI0ITKA) IBJISIOTCS
nonudaraMu, Ba BUA CBI3aHBI C IJIOJOBBIMU KYJlb-
Typamu (3anajHas BUIIHEBAs MyXa U HaTaJbCcKas
TJIOOBAsl MyXa) M JIECHBIMU KyJIbTypamMu (aMepu-
KaHCKMM COCHOBBIN I'paBep W BbleMYaThIll KOpoexn),
U OLVH BUJ, IBJIIETCS CEPbE3HBIM BPELUTENEM IO]I-
COJIHEUHUKA.

Iuabporuka kpacuBas (Diabrotica specio-
sa) — MHOTOSIIHBIA BPeqUTEN b, PACIPOCTPAHEHHBIN
B 60JIbIIMHCTBe cTpaH 0xHON AMepuku. Ero apean
OXBaTbIBAEeT TaKUe CTPaHbl, Kak ApreHTUHA, bonusus,
Bpaswunus, Benecyana, Komymbus, Ilepy, Ypyraau, Jk-
Baiop.

JaHHBIN )XKYK OTHOCUTCS K TUMUYHBIM ITOJIU-
(¢aram, oH TTOBpeXJAeT He MeHee 60 BUJIOB pa3any-
HBIX CeJIbCKOXO035MCTBEHHbBIX PACTEHUM, B TOM UUCIIe
TBIKBY, IbIHIO, apOy3bl, Ka6auyKu, OTyPIIbl, TOMATHI,
Tepel] CTPYYKOBBIH, KAIlyCTy, CajiaT, Paric, JIOIePHY,
60651, rOpOX, I6JI0HI0, BUHOI'DA]], ITO/ICOJTHEUHUK, XPU-
3aHTEMBI, a TaKXXe IUKOpacTyllre pacTeHud. JINunH-
Ku Kyka (Diabrotica speciosa) muTamTCa Ha KOPHIX
3JIaKOBBIX, 0COGEHHO KYKYPYy3bl U IIIeHUIbI, apaxu-
ca, cou u kaprodess. BMecTe ¢ TeM B3pOCJbie 0CO6U
TIOBPEXAI0T JIUCThS, [IBETHI U IIJIOBI CAMBIX Pa3HO-
06pa3HbIX pacTeHUH, INIaBHbIM 06pa30M 13 ceMelcTBa
THIKBEHHBIX. B3pocible 0co6U MPUHOCAT OOJbIINH
Bpe, YeM A PYyTUe BUbI [UAaOPOTUK, PACTIPOCTPAHEH-
HbIX B CeBepHOU AMepuKke. B Epa3uinu oHU CUIIBHO
06befaT pacTeHus apoysa, ThIKBBI ¥ TOMATOB, B Bo-
JINBUU — 06bEIAI0T OBOIIU U IIOBPEX AT 1€ KOPAaTUB-
Hble IIBeThl. KpoMe TOro, muTasich Ha I[BeTKaX, XKyKU
TIPUBOJSAT K CYL[eCTBEHHOMY CHIDKEHUIO ypoXKasd Ky-
Kypy3bl, BUHOTpaja U APyrux KyJabeTyp. Tak, B bpasu-
JINU, Ha ceBepo-3amnae mraTa [TapaHa, B Iepuoy, liBe-
TEeHUS BUHOI'DPaJla Ha OHOM COLIBETHY 06HAPYKUBAJIN

AsrycT Ne 3 (15) 2023 3



MOHUTOPUHI  MONITORING

15 u 6oJiee )XYKOB. B pe3ynbTaTe B BUHOTPaJHUKAX
5TOTO OGIIMPHOTO pervoHa c)OpMUPOBAINCH KUCTHU
BMHOTPaja, comeprkalire OueHb Majo ATOMl U UMEI0-
e HeTOBAPHBIN BUZ,. YCTAHOBJIEHO, UTO XKYKU MO-
TYT YHUUTOXAThb 60Jiee 50% JMCTOBOM IIOBEPXHOCTHU
Ha PaCTEHUSIX COU, BHAYUTEIHHO CHIDKAS €€ yPOXKaii-
HOCTb.

PacrpocTpaHsieTcs )KyK nuabpoTuKa KpacuBas
(Diabrotica speciosa) eCTeCTBEHHBIM ITyTEM, TIepeJe-
Tas Ha 3HAUYUTEJIbHbIE PaccTOsTHUA. KpoMe TOro, B Ipy-
T'ie PETUOHBI 1 KOHTUHEHTHI XKYK B CTaJAUU UMaro Mo-
JKET PacIIPOCTPAHSATHCS C IIOMOIIbI0 TPAHCIIOPTHBIX
cpencTB. IMeHHO Ha BO3AYLUIHOM TPaHCIIOpTe GJim3-
KUU K HEMY KapaHTUHHBIN 1 cTpaH EASC Bum —
3amajHbId KyKypy3HbI# xKyK (Diabrotica virgifera)
TIPEO0JIEN MEXXKOHTUHEHTAJIbHOE ITPOCTPAHCTBO U I10-
saBuJIics B EBpore. 9TOT B, B HOBBIX apeaJjiaxX BIlep-
BbIe 00HAPYKMBAJICS Ha MTOCAAKAX KYKYPy3bl UMEHHO
OKOJIO a3POIIOPTOB, PACIIOJIOKEHHBIX 6,113 Benrpasa,
IMapuxka, JlonmoHa, Beneriuu, AMcTepmama, bprocceind,
bazend.

Kpome Toro, muabporuka Kpacupas (Diabrotica
speciosa) MOXKET ITOMTaCTh Ha HOBYIO TEPPUTOPHIO C 3a-
PaKEeHHBIMU TTAPTUSIMU PABJIUYHBIX KYJIBTYD, & TAKXKE
C XpU3aHTeMaMU U TOPIIEYHBIMY PACTEHUSIMHU, T10CA-
JIIOYHBIM MaTepUajoM, KIyOHIMU PacTEHUY U 3apa-
JKEHHOI ITOYBOM.

BoJsibiio#t huTOCAaHUTAPHBIN PUCK CBA3aH TakK-
Ke ¢ apprKaHCKON KyKypy3HOU coBkol (Spodoptera
exempta) — 6a6oukoii 3 cemericTBa coBok (Noctuidae),
SBJISIONENCS 9KOHOMUYECKM 3HAUYMMBIM BpeuTe-
JeM-mroaudaroM BO MHOTUX cTpaHax Appuku. [laH-
HBbIA BPEIUTENb MIXPOKO PACIIPOCTPAHEH U B a3UaT-
CKUX CTpaHax, 4 B cTpaHax OkeaHuu. ECTb cBeZileHUd
0 BBISIBJIEHUY JAHHOTO BU/ia B psifie mtaToB CIIIA.

AdpukaHCKasg KyKypy3Hasi COBKA OTHOCHUTCS
K poxy Spodoptera, K KOTOPOMY ITPUHAIJIEXAT YeThI-
pe KapaHTUHHBIX AJs Poccutickoit demepaliuy Bua:
asyaTcKas XJOITKoBas coBka (Spodoptera litura), eru-
TIeTCcKas XJIOMKoBas coBka (Spodoptera littoralis), Ky-
Kypy3Has JIMCTBEHHas coBKa (Spodoptera frugiperda)
¥ 10okHast coBKa (Spodoptera eridania). Bce 5Ty Bubl
XapaKTepU3yITCSa NIMPOKUM CIIEKTPOM MOBPEeXIa-
eMbIX pacTeHu. AGpUKaHCKas KyKypy3Has COBKa
He ABJISIeTCS UCKIIIOUEeHUEM.

Kykypy3Has COBKa ITOBpPeXXJaeT MHOTHE BUIbI
CeJIbCKOX035IMCTBEHHBIX KYJIbTYP, HO a)pUKaHCKas
KyKypy3Has coBka (Spodoptera exempta) oco6eHHO
aKTMBHO 3JIaKW U OCOKU. DTOT BU/J, IBJISIE€TCS KPYII-
HBIM BPEIUTEJIEM TaKUX KYJIbTYP, KaK TUMEHbD, KyKY-
py3a, 0BeC, PUC, COPro, CaXapHbIN TPDOCTHUK, PACTEHUS
Ha macTtbuuiax. [Ipu CUJIBHOM TIOBPEXIEHUM pacTe-
HUS BO3MOXKHA ero rubesib. YacTo BCIBIIIKKA Macco-
BOT'0 Pa3sMHOXKEHUS JAaHHOTO BPEIUTEJNS B CTPaHaX
pacnpocTpaHeHs OXBAaTbIBAIOT OTPOMHbBIE TEPPUTO-
pun. IToTepu yporkas TTIOBPEXAAEMBIX KYJIbTYP MOTYT
nocturatb 100%. Hanpumep, B KeHuu peructpu-
poBanuch YOBITKM Ha MOCEBAX KYKypPy3bl B pasMepe
0K0JI0 92%. B 2016 romy B 3aM6um 0T apUKaHCKOMK
KYKYPY3HOU COBKY TTOCTPaajo 124 ThIC. ra KYKypPy3bl.
B IlemokpaTuueckoii Pecrrybmuke KoHro adpukaHcKkas
KyKypy3Hasi COBKa CUYUTAETCS ONHUM U3 OCHOBHBIX
BpeIUTENEeN KammycThl, yiep6 OT Hee MOXET IOCTUTATh

54%. Kpome Toro, appruKaHCKas KyKypy3Hasi COBKa Ha-
HOCHUT Cepbe3HbBIN Bpe[ MacTOuInam, Beiefiast Ha HUX
6OJIBIITYI0 YACTh 3JIAKOB.

K noTeH1IMaibHOMY apeaty ahpuKaHCKOU KyKy-
py3HOU cOBKU Ha TeppuTopuu Poccutickoit denepa-
1um oTHOCATCS CTaBPOIOIbCKUI M KpacHOmapcKui
Kpas, Peciy6nuka JarectaH, Peciy6auka KaaMbIKus,
Pecmry6auka Apnpiresi, Peciy6avuka KpeiM, AcTpaxaH-
ckag u Bosrorpajickast obsacTu.

B 2022 rony B Equnbiii mepeuenb EAIC 6611 BHE-
CeH TpPeTul BUJ BpequTes U3 poja Epitrix — 3amaz-
HBIU KapToQeJbHBIN KyK-6siomKka (Epitrix subcrini-
ta). TOT BUJ, TOBPEXKJA€T MHOT'ME BUIbI TACTIEHOBbIX
KyJbTYP, TaKUX KaK KapTodesab, ToMaT, 6akjgakaH,
6aTaT u zpyrue. B HacTosIee BpeMs BPEIUTENb Pac-
npocTpaHeH B cTpaHax CeBepHOU, [[eHTpaJbHOU
u HOxxHOU AMepuku. BpeqOHOCHOCTD JaHHOTO BUAA
CBSI3aHA C TIOBPEXKIEHUSIMY KOPHEN PACTEeHUI-X0351€B
U KJIyOHEe! IMYMHKaMU )KyKa, a UMaro 3artalHOTo Kap-
TodenbHOTO XXyKa-6omky (Epitrix subcrinita) mpoxo-
ST TOTIOJTHUTEJIbHOE TUTAaHWE Ha Ha/l3eMHOM YacTu
pacTeHuii. MaccoBoe pa3MHOXEHME BPEIUTEIIS IIPU-
BOAUT K 3HAUUTEJIbHOU TIOTEPE YPOrXKas MOBPeXeH-
HOWU KyJIbTYPBI, @ TAKXKE YMEHbIIIAeT KAUeCTBO KITyOHEeH
Kaprodensd. JINUYUHKY XKyKa CIIOCOOHBI ITy60KO BHE-
IPATHCS B MIKOTH KJIYGHSI M BMECTE C ITOBPEXIEHHBI-
MU KJTyGHSIMM T10T1aJIaTh HA HOBBIE TEPPUTOPUHU. MIMa-
T'0 3amagHOr0o KapToesbHOTO XyKa-0JI0IIKY MOTYT
pacrpoCTPaHAThCSI eCTECTBEHHBIM IIyTEM U BMECTE
C HaJI3€MHOI YaCThI0 BETETUPYIOIIETO ITOBPEXIaeMO-
r'0 MU DacTEeHUSI.

C KyIbTypOU IIOACOTHEUHNKA CBSA3aH HOBbIM BU/,
Enuvnoro nepeunsd EASC — moacoJIHEYHUKOBAY ITie-
CTPOKpBLIKA (Strauzia longipennis). 9TOT BpeauTeIb
SABJIgeTCS aD0OPUTeHOM CeBEPOaMEPUKAHCKOTO KOHTU-
HEHTa, OH IUPOKO pacnpocTpaHeH B 30 mratax CIIA
U 10KHBIX nTpoBuHIIMAX Kanazgel. B 2009-2010 ro-
JlaxX TIOCOJTHEUHUKOBas cTebIeBass Myxa o6Hapyxe-
Ha B ['epMaHuUM ¥ cTajia 6BICTPO PACIIPOCTPAHITHCS
110 TEPPUTOPUYU CTPAHBL.

[TomcoTHEUHUKOBAS MMECTPOKPHIIKA (Strauzia
longipennis) BIsgeTCSA BpEAUTEIEM ITOLCOTHEUYHUKA,
TonrMHaMOypa, a Tak)Ke HEKOTOPBIX APYTUX NpecTa-
BUTEJIEN ceMelicTBa aCTPOBBIX, B TOM UHCJe JleKopa-
TUBHBIX pacTeHUN. Ha TTOBpPeXIeHHBIX JIUUYNHKAMU
MyXU PacTEeHUSIX yMeHbIIaeTCsl pa3Mep JUCTLEB, I10-
SIBJISIOTCSI TIOTEMHEHUS BI0JIb OCHOBHOU U APYTUX
JKWJIOK, TI03[THEeEe MPOUCXOAUT yChIXaHUe U Tubesb
pacTtenuii. YacTo HabMIOLAETCI YBIgaHYE TTIOPaXKeH-
HBIX PACTEHU, CBA3aHHOE C BTOPUYHON NH(DeEKIUEH,
nopakeHueM rpubom Verticillium albo-atrum. B T'ep-
MaHUM Ha yYacTKaX C BbICOKOM 3apa’keHHOCTbIO MOJ -
COJTHEUHUKOBOM TECTPOKPBIJIIKON M MPOSIBIEHUEM
BTOPUYHOU MH(PEKIINY B HEKOTOPBIX CIIy4Yasax rubesb
pacTeHU moACOMHeUHKA TTpeBbimana 50%. B CIIIA
u KaHajJile BpeJOHOCHOCTb MYXU OCOOEHHO ITPOSABIISI-
eTcs B 30HE OCHOBHOT'O ITPOM3BOJICTBA CEMSAH KYJIb-
TYPHIL.

AHanu3 PUTOCAHUTAPHOTO pUCKa, MPOBeIeH-
HBIN B OTHOIIEHWY JAHHOTO BPENUTENS IJISI TEPPUTO-
puu Poccuiickoit emepaliyiu, mokasaa BO3MOXHOCTh
aKKJIUMaTU3alUU MyXU Ha BCell TepPUTOPUU BbIpa-
MUBAHUSA TIOACOJTHEUYHNKA B CTpaHe. UHTPOAYKIIMS
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IAHHOTO BPeAUTENIS IIOACOJTHEYHNKA B 30HY €T0 IIPo-
MBINIJIEHHOTO IPOM3BO/IcTBa B Poccuiickoit demepa-
UM MOXKET IPUBECTY K 3HAUNTEIbHOMY D9KOHOMUYE-
CKOMY yIIep0Oy ¥ COIIUAJIbHBIM TTOTEPSIM.

JIlBa HOBBIX BPEAUTEN ST — HAaTAJIbCKAS TLJIOHOBAs
myxa (Ceratitis rosa) u 3amajgHas BUIIHeBas MyXa
(Rhagoletis indifferens) cBst3aHbI € IJIOLOBBIMU KYJIb-
TypaMu.

HaTanbckas rtomoBas myxa (Ceratitis rosa) umeer
CXOJIHYIO 9KOJIOTUYECKYI0 HUAIIY ¥ BBICOKYIO aIarITUB-
HOCTb K Pas3JIMYHBIM KJIUMATUUYECKUM YCJIOBUIM
10 CPaBHEHUIO C IPYTUM KapaHTUHHBIM BUIOM — Cpe-
IV3eMHOMOPCKOM maomoBoi myxoii (Ceratitis capita-
ta). B HacTosIee BpeMs BPeAUTENb BbIsIBIIEH B 18 ad-
PUKAHCKUX CTPaHaX, Ile MOBPEXIAeT CEMEUKOBEIE,
KOCTOYKOBbBIE, TPOIUYECKUE W PA3JIUYHBIE IPYTUe
CEeJIbCKOX03IUCTBEHHBIE KyJIbTYPbl. Cpenu HUX s16J10-
H$, TPYIIA, IEPCUK, BUHOTPAJl, MHXKUD, aliBa, MAHTO,
aBOKAaJI0, pa3INYHbIe IIUTPYCOBEIE, KO(e, TOMAT U Ipy-
rve KyJbTyphl. B clyyae MHTPOAYKIIUY HA TEPPUTO-
puto Poccuiickoit demepanuy HaTalbCcKas ILIOIOBASA
MyXa MOXET CTaTb Y9KOHOMUYECKY 3HAUUMBIM Bpe-
JIUTEJIEM B €T0 MOTEHIIMAJIbHOM apeaje, B KOTOPBIN
BXOJUT 3HAUUTEJbHASd YacTh Pecny6nuku KphiMm,
I0)KHOe TT06epexbe KpacHOmapcKoro Kpasi ¥ BOCTOY-
Hoe rmobepesxbe Pecriybiuky JlarecTaH, peTUOHBI, T7le
B OOJIBINIEH CTEIIEHY PA3BUTO ITIPOMBINIIIEHHOE IIJI0/I0-
BO/JICTBO.

3anajgHag BumHeBasd myxa (Rhagoletis indiffer-
ens) B HacTOsAIlee BPeMS paclpoCcTpaHeHa Ha 3araje
CeBepoaMepUKaHCKOro KOHTMHeHTA B 9 mtatax CIIA
¥ B IpOBUHIIMY BputaHckas Koimym6us KaHaibl, rie
CUMTAETCS CAMBIM CEPbE3HBIM BPeAUTEIEM ILIOJ0B
BUIIHU 1 YePEITHY. JITUNHKYA BPeAUTENS Pa3pyIIaoT
MSIKOTb TIJIO/IOB M BBI3BIBAIOT UX PAaHHEE ONajlaHue.
[Ipu oTcyTcTBUY 06pabOTOK BPEIOHOCHOCTD 3aIla/l-
HOY BUINTHEBOW MYXU MOKET ITPUBECTU MPAKTUUECKU
K ITOJIHOM ITOTepe yporkas. YCTaHOBJIEHO, UTO B 06pas-
1e BUITHY MacCOM OKOJIO 7 KT, OTOOpaHHOM B 30HE
COBpPEMEHHOTO apeaJia BpenuTes B CIIIA, o6HapyXu-
BaJIOCh 70 1 ThIC. TIMYNHOK. OCHOBHBIMU KOPMOBBIMU
PaCTEeHUSAMHU BUIA ABJISIOTCS IOl BUIITHU, Yepelll-
HU, YepeMyX¥ BUPTUHCKOU U IPYTUX pacTeHUH poza
Prunus. PacripocTpaHeHWe MyXY IPOUCXOIUT KaK
€CTECTBEHHBIM ITyTeM, TaK U C 3aPa’KEHHBIMU ITaPTH-
SIMU TLIOJIOB.

C 1eJ1bI0 MUHUMU3AIUYU (PUTOCAHUTAPHOTO PU-
CKa, CBSI3aHHOTO C MHTPOJYKITUEN 3aTIaJHON BUIITHE-
Boti myxu (Rhagoletis indifferens) Ha eBponelickuit
KOHTUHEHT, JaHHbI! BUJ BKJIIOUEH B criricok Al EBpo-
nerckoi u Cpefrn3eMHOMOPCKOY OpraHu3aIlyuy 110 Ka-
PAHTUHY ¥ 3allUTe pacTeHUl (llepeueHb BPEIHBIX
OPTaHU3MOB, PEKOMEH/IOBAHHBIX JIJIsI PETYJIUPOBAHUS
B KauecTBe KapaHTUHHBIX BPEIHbBIX OPraHU3MOB).

Ananus GUTOCAaHUTAPHOTO PUCKA, ITPOBEIEHHbIN
nasg tepputopuu Poccuiickot ®enepaiinu, moxkasad,
YTO KJIMMAT Hallel CTPaHbl OyleT cr1oco6CTBOBATH
aKKJIMMaTW3allY 3aI1aJHON BUIITHEBOM MyXU BO BCEX
30HAaX BbIPAIIVMBAHUS BUIIHY U YEPEITHU, UTO MOXKET
IIPUBECTU K BBICOKOMY 3KOHOMUYECKOMY YIIepoy.

JBa HOBBIX BUa EnuHoro nepeunsa EA3C — ame-
PUKAHCKUM coOCcHOBBIH rpaBep (Pseudips mexicanus)
¥ BeIeMYaThI# Kopoer, (Ips emarginatus) OTHOCSATCS

K BpeAUTeNIM JIECHBIX KyJabTyp. O6a BuIa pacripo-
CTpaHeHHI B 3aIlaJlHOM yacTu cTpaH CeBepHO AMepu-
KU, aMepUKaHCKUH COCHOBBIN I'PaBep PacIIpoOCTpaHeH
oT Kanaznpe!l o 'BaTeMaJibl, BbBIeMYAThIH KOpoen —
oT KaHabl 10 MEKCUKH.

OCHOBHOI Bpe/l, TPUYNHSAEMbBIN JaHHBIMU I1aTO-
reHaMH, 3aKJII0UaeTcs B PU3MOJIOTUUECKOM ocjabie-
HUM ITOPAKEHHBIX IePEBbEB, KOTOPbIE B OOJIBIINHCTBE
ciiyuyaeB morun6armT. KpoMe TOro, 5T BPEIUTENN TIe-
PEHOCAT KOMILJIEKC TTaTOTE€HHBIX TPUO0B, CIIOCOGCTBY-
OUUX JaJIbHENIIEeMY 0CTIa6IeHUI0 TOPaAKEHHBIX JKY-
KaMu JepeBbeB. ECTh CBeIeHUS O TOM, UTO 06a BuA
CIIOCOGHBI ITEPEHOCUTH CITOPBI ITATOTE€HHOT0 JIJIS COC-
HbI rpuba Leptographium terebrantis, BbI3bIBAIOIIETO
SKOHOMUYECKM 3HAUMMOe rprubHOoe 3a60IeBaHMIe COC-
HbI «CUHEBa JIpeBeCUHbI». [[peBecrHa 3aceJeHHbIX
aMepUKaHCKNM COCHOBBIM I'PaBepPOM MJIX BbIEMUYAThIM
KOPOEeIoM JIePEBhEB BCIEACTBYE ITOPAYKEHUSI IPrubamMu
CTAHOBUTCS MIPAKTUUECKU HEITPUTOHOMN IJII TEXHU-
YeCKUX IeJieH.

BbIcOKMY (DUTOCAHUTAPHBIN PUCK B MEXyHa-
POIHOM TOProBJe, CBI3aHHBIN C JAHHBIMU BUIAMU,
npencTaBisgeT Heo6paboTaHHbIM IUJI0OMaTEePHUal, 3a-
TOTOBJIEHHBIY B 30HE PACIIPOCTPAHEHUS STUX JIECHBIX
BpenuTesel, a Tak)ke HU3KOKaueCTBEHHAS JpeBecu-
Ha, YaCcTO UCIIoJib3yeMas AJid U3TOTOBJIEHNUS g peBec-
HBIX YITAKOBOYHBIX ¥ KPETIeXXHBIX MaTepruayioB. Ha
Tepputopuu Poccuiickoit Pemepalium KIiuMaTuue-
CKUe yCJIOBUS, MOAXOAAIINEe N9 aKKIUMaTU3aluu
aMepUKaHCKOT0 COCHOBOTO I'paBepa W BBIEMYATOTO
Kopoejia, CyIIecTBYIOT BO MHOTUX PeruoHax cTpa-
HbI — Ha eBpOoIelcKol YacTu, Ha YpaJie, B 3amagHoi
u Boctounoit Cubupwu, Ha yactu JlaabHero BocToka
(tor Pecrry6iuku Caxa (SIkyTus), XabapoBckuii u [1pu-
MOPCKUU Kpasi, AMypckas ob6aacTb, CaxaauH u Ky-
PUIIbCKHE OCTPOBA).

Bonbmo#l (puTOCAHUTAPHBIN PUCK IOJSI TEP-
putopuu Poccutickoir demepaliuu IpeicTaBIASIOT
BKJIIOUEeHHbIE B EnquHbIN nepeyedb EASC Tpu Gims-
KOPOJCTBEHHBIX BUIA HEMATOJ — aMepuKaHCKas
KMHXaJibHasg HeMaroza (Xiphinema americanum),
KUHXKaJIbHasE HeMaToza 6pukoseHce (Xiphinema bri-
colense) 1 kanupopHUNCKAsT KUHXXAJbHASI HEMATOA
(Xiphinema californicum). CoBpeMeHHbBIH apeas 3TUX
BHUJOB HeMaTo HaxoauTca B Kanage, CIIIA, Mekcuke.
KanugopHuiickas KMHXaJIbHasd HEMATOa BbISBIEHA
Taxke B bpaswuiuu, Yuny, [lepy. Ha Tepputopuu EB-
POITBI 3TY BPEAUTENU OTCYTCTBYIOT.

Bce Tpu Busla HEMATOJ, ABJSIOTCS Tosuparamu,
OHU BPEIAT OUEeHb HINPOKOMY KPYTY TPaBSIHUCTBIX
¥ IPEBECHBIX PACTEHUN-X035€B, B TOM UucCe I6JI0HE,
YepelrHe, IePCUKY, CAUBE, MUH/IAJIO, IIUTPYCOBBIM,
BUHOTPAZy, KM3UJY, eXKeBUKe, MaJInHe, 3eMJITHUKE,
coe, XJIOTIKY, OBCY, COPTo, KYKypy3e, kKapToderto, Taba-
Ky, TOMaTy, pucTalke, rperkoMy Opexy M T.I. JJaHHbIe
BU/IBI TIOPAXKAIOT TakKe Ny0, XBOWHbIE PACTEHMS, UBY,
sICeHb, KJieH. PuToCcaHUTapPHOE 3HAUEHNE dTUX HeMa-
TOJL 06YCJIOBJIEHO X CIIOCOOHOCTBIO CIIY)KUTh Iepe-
HOCUMKaMU KapaHTUHHBIX AJIg TOCYLAPCTB — YJIE€HOB
EA3C ceBepoaMepuKaHCKUX BUPYCOB — yepaBupyca
paUINIuIeBUIHOCTY JUCThEB UEPEIIHY, HeIIOBUPYyCca
KOJIBIIEBOU MATHUCTOCTU TabaKa ¥ HETIOBUPYCA KOJIb-
LIEBOY MITHUCTOCTH TOMATa.
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KapanTuHHbIe 06beKThI EnquHOTro nepeuns EASC
OTHOCSTCS K CJIEIYIOIIVM TAKCOHOMUUECKUM TPyTITIaM:

— HaceKoMble 1 Kjeniu — 140;

— rpubsI — 37;

— BUPYCBI U BUPOULBI — 23;

— pacrtenud — 20;

— GakTepuu u PUTOILIA3MBI — 16;

— HeMaTombl — 12.

Ha tepputopuu Poccuiickoi ®emepaluu o Co-
cTosiHUIO Ha 31 mexabps 2022 T. ycTaHOBJIEHbBI KapaH-
TUHHbIE QUTOCAHUTAPHBIE 30HBI 110 50 KAPpAHTUHHBIM
o6bekTaM (20% 006111ero yrciaa KapaHTUHHBIX 00beK-
ToB Exunoro nmepeuns EASC):

— 26 BUJJaM HaCEKOMBIX;

— 9 BUJIaM COPHBIX PACTEHUH;

— 7 Bumam rpu6os;

— 4 BujaM 6akTepuii u QUTOILIA3M;

— 2 BUJlaM HEMaToJ;

— 2 BUpyCaM.

N3 57 06bekToB EnqunHoro nepeuds EASC, Bxoms-
mux B paszen Il «kKapaHTuHHbIEe BpeLHble OPTaHU3MBI,
OTPaHUUYEHHO PAacHpPOCTPaHEHHbIE HA TEPPUTOPUN
EBpasuiickoro 3KOHOMUYECKOTO COI03a» YKa3aHHOTO
nepeyHs, B Poccutickoit ®emepaiiny pacipocTpaHe-
HBI TOJIbKO 38 Bu0B. [To 19 KapaHTUHHBIM 06'bEKTAM
KapaHTUHHbIe (UTOCAHUTAPHbIE 30HBI HA TEPPUTO-
puu Poccutickoit denepaliuy OTCYTCTBYIOT.

HacekoMble U KJiely — Haubojee MHOTOUUCJIEH-
Has rpyIna BpeJHbIX OpraHu3amMoB EquHoro nepeu-
Ha EASC, k Hell oTHOCUTCA 56% 00111ero KoJinuecTBa
BKJIIOUEHHBIX B HErO BUJOB. [lg IpefoTBpallleHUS
(puTOCAaHUTAPHBIX PUCKOB, CBI3aHHBIX C MHTPO-
IYKIMel KapaHTUHHBIX BPeNUTeJIel, a TakXe UX
CBOEBPEMEHHOTO BBIABJIEeHUI PoccenbXx03Ha[30POM
€)XXeTOLHO TIPOBOAUTCS (DEPOMOHHBI MOHUTOPUHT
TeppuTtopuu Poccutickon demepanuu, KOTOPHIN OC-
HOBAaH Ha IPUMEHEHUN CUHTETUYECKUX (PEePOMOHOB
HaCeKOMbIX-BpeuTesel (6M0oJOTUYECKU aKTUBHBIX
XUMUYECKUX BEIIECTB, BIpabaThIBaeMbIX HACEKO-
MBIMU-BPEAUTENSIMU AJIS Ilepefaur nHGopMaluu
0Cc06sIM CBOETO BU/Jla U BhI3BIBAIIIUX Y BOCIIPUHYIMA-
IOIIMX OPTAHU3MOB cllelupuUIecKre II0BeJleHUeCcKue
uny GU3N0JIOTUYECKUE PEAKIINN).

C 1esibi0 pa3BuTusg GEePOMOHHOI0O MOHUTOPUH-
ra 1o penieHuio Poccenbxo3Haz3opa B sHBape 2009 T.
Ha 6a3e ®T'BY «Bcepoccuiickuii eHTP KapaHTWHA pac-
TeHUM» Co37]aH OTIeJl CUHTEe3a U TpuMeHeHns hepoMo-
HOB, KOTOPBIH SIBJISIETCS TaKXXe KOOPAMHATOPOM PaboT
B chepe CUHTEe3a U MPAKTUUECKOr0 MPpUMeHeHUS (Pe-
POMOHOB B CeJIbCKOM X03s1cTBe Poccutickoit denepa-
nuu. B HacTos1lee BpeMs yKa3aHHBIM OTIEeJIOM CUHTe-
3UPOBaHBI U IPUMEHIITCS Ha IPaKTUKe (PepOMOHBI
6osiee 50 BUIOB KapaHTHUHHBIX ¥ 0CO60 OMACHBIX BU-
JIOB HACEKOMBIX-BPEIUTENIEH, UMEIOIUX BaXKHOE KO-
HOMMYECKOoe 3HaueHue /Jis Poccuiickol ®enepauu
u cTpaH EBpasuiickoro aKOHOMUYeCcKoro cow3sa. Cpenu
20 KapaHTUHHBIX BUJIOB BPENUTENIEN TaKue BUIbI, KaK
aMepuKaHcKas 6eyias 6abouka, BOCTOUHAS TIJI0I0KOP-
Ka, IepcuKoBas IJIOH0XKOPKa, KapToheabHas KOPOBKa,
TOMAaTHAas MOJIb, KOPUYHEBO-MPAMOPHBIH KJIOIT, 3XUHO-
TPUIIC aMePUKAHCKUH, KJIOM Jy60Bas KPy >KeBHUIIA.

E’xeroHo yBeJIUYUBAETCSI KOJIUYECTBO IpUMe-
HsIeMbIX B Poccuu (hepOMOHHBIX JIOBYILIEK U IIJI0ILATb

obcaemoBanuii. Tak, JaHHBIE 06 06beMax MPOBEIEH-
HbIX B 2022 rony 06cief0BaHUM CBUAETEIbCTBYIOT
06 yBeJIM4YeHUH I10 CpaBHeHUIo ¢ 2021 rofoM Iiola-
Jletl KapaHTUHHOTO (DUTOCAHUTAPHOTO 06CIeIOBaAHMS
(epOMOHHBIMU U 1IBETHBIMU JIOBYIIKaMU 60jiee ueM
Ha 55% (11 832 408 ra mo cpaBHeHUIo ¢ 7 621 851 ra
B 2021 roxy). OcobeHHO 3aMeTHOE YBeJIMUeHYe TLI0-
manu (6ojsee ueM B 10 pas) ob6eiiefoBaHU OTMEUEHO
Ha IoceBax KyKypy3bl, a TAK)Ke B TIOCAIKAX OBOUIHBIX
KyJIBTYP U B IIJIOMOBBIX CajlaX M MUTOMHUKaX (6osiee
yeM B 3 pasa). Ha 35% yBenInYuaInch mioiaau obeue-
IIOBaHUU B JIECHBIX YTOJIbSIX U JIECOAEKOPATUBHBIX Ha-
CAKIEHUSIX.

PacteT u 3hpeKkTUBHOCTL (HePOMOHHOTO MOHU-
TopuHra. B 2022 rogy maHHBIN BUJI 06CIeL0BaHUMN
TIO3BOJIUJI BBISIBUTh Ha TEPPUTOPUM CTPaHBI 14 Ka-
PaHTUHHBIX BUJOB Bpenutesieil B 7401 ciydae, 4To
Ha 27% GoJblile 110 cpaBHeHMI0 ¢ 2021 romom. Cpenu
BBISIBJIEHHBIX BUJIOB TaKKe OMAaCHbIe BPeIUTEIU, Kak
aMepukaHckasa 6eyag 6abouka, CUOMPCKUN IIeJIKO-
Opsa, 3alaJHbIi IIBETOYHBIN (KaaTu(MOPHUNCKUIN)
TPUIIC, SXUHOTPUIIC aMEPUKAHCKUM, BOCTOUHAS
U TIEPCUKOBAas IIJIOI0XKOPKU, KaJaudopHUickas mu-
TOBKa, KapTodesibHasI MOJIb, TOMaTHas MOJIb, KOPUY-
HEBO-MPaMOPHBIN KJIOTI.

BTopoii rpymnmoi 1mo KOJNUeCTBY BhIIBIEHHBIX
Ha TeppuTopuu Poccutickoi demepanuy KapaHTUH-
HBIX 00BEKTOB SABJISIOTCS COPHBIe pacTeHus (9 BuU-
1oB 13 20 BUJOB, BKIIUYEHHBIX B ENVHBIN ITepedyeHb
EASC). B 2022 roay BIepBble Ha Tepputopuu Poc-
cutickoit ®enepanuu, B Peciybsivke CeBepHas Oce-
TUS — AJlaHUS, BBISBJIEH OoUar U yCTaHOBJIEHA OfHA
KapaHTUHHAasg (puTOoCaHUTApPHAS 30HA [0 COPHOMY
pacTeHMI0 — CUIIMOCY yriioBaToMy (Sicyos angulatus).

W3 76 BumoB rpuboB, BUPYCOB, baKkTepuii u puTo-
1J1a3M, BXoAamux B Enunbii mepeyerdb EASC, o co-
cTosgHMIo Ha 31 mekabps 2022 r. KapaHTUHHBIE QU-
TOCAHUTapPHbIE 30HBI Ha TEPPUTOPUU Poccuiickoit
dellepaliny yCTaHOBJIEHEI TOJIBKO 10 13 Buzam. Kpome
TOr0, Ha TeppuTopuu Poccutiickoit ®emepaliuy OTCYT-
cTBy1OT 10 113 12 KapaHTWHHbBIX BUJI0B HEMATOJ,, BKJIIO-
YeHHBbIX B EquHbIi mepeuens EASC.

B 2022 ropy nio cpaBHeHU0 ¢ 2021 romom KoJiu-
YeCTBO pacIpocTpaHeHHBIX B Poccutickoit dexnepa-
UM KapaHTUHHBIX BUZOB BPEIHBIX OPraHU3MOB BbI-
pociyio Ha 1 Buf (B 2022 roly BRISIBJIEHBI 3 HOBBIX BUIA
KapaHTUHHBIX OPTAaHU3MOB: 4 ouara BUpyca MO3auku
TENNHO, 2 oUara rpubHOTro 3a60JieBaHYs ITATHUCTOCTY
JINCThEB KYKyPYy3bl U OJJMH OYar COPHOTO PACTEHUS
cuIlroca yriIoBaTOro, ITPU 3TOM ITOJTHOCThIO TUKBUL Y-
POBaHBI OYaTH ABYX KAPAHTUHHBIX BUJIOB — OBOIIHO-
T0 JINCTOBOTO MUHEPA M 6aKTePUAJbHOIO YBIJaHUS
(BmITA) KYKYpY3bhI).

PA3JEJ 2. YCTAHOBJIEHUE
KAPAHTUHHBIX ®UTOCAHUTAPHBIX
30H HA TEPPUTOPUU POCCUMCKOM
®ENEPAIIUU B 2022 TO4Y
Ha tepputopuu Poccutickoii denepaliuul o COCTO-
saHMI0 Ha 31 mexabps 2022 I. ycTaHOBJIEHBI KAPAHTUH-
Hble (pUTOCAHUTAPHBIE 30HBI B OTHOIIeHUM 50 BUJOB
KapaHTUHHBIX 00bEKTOB 13 248 BU0B KAapaHTUHHBIX
00'bEeKTOB, BKJIIOUEHHBIX B EqUHBIN rTepevenb EASC.
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Kak 1 B mpeppiAyliye TOAbl, HauboJIbIIee KOJIN-
YeCTBO BBISIBJIEHHBIX Ha TeppuTOopuu Poccutickoit de-
JIlepalyy KAPaHTUHHBIX BUOB — 26 BUJIOB OTHOCUTCS
K BpeouTeNIIM pacTeHul. [To cpaBHEHUIO ¢ IeKkabpeM
2021 r. X KOJINYECTBO YMEHBIIWJIOCh HA OLVH BUJ,

Hawu6osee pactipoCTpaHEeHHBIMU 10 KOJIUYECTBY
Y IIJI0IAAIM YCTaHOBJIEHHBIX (DUTOCAHUTAPHbBIX 30H
SIBJISIIOTCS 14 BUIOB BPeIUTEJIEN JIECHBIX 1 JIECOJIEKO-
PaTUBHBIX KyJAbTyp. Cpenu LaHHBIX BUJOB Haubosee
pacrpocTpaHeHkI CaeyI0Ie BpeAUTeNy Jieca: 60J1b-
IO YepHBIN eoBbIH ycau (Monochamus urussovi),
YepHBIN COCHOBBIN ycau (Monochamus galloprovincia-
lis), MaJibIil YepHBIN eJIOBbIHM ycau (Monochamus su-
tor), cubupckuii menkonpsn (Dendrolimus sibiricus),
a3MaTCKUU MOABU, HETIAPHOTO mesiKkonpsaaa (Lyman-
tria dispar asiatica), uepHbI# KpamJyaThiil ycad (Mono-
chamus impluviatus), YepHbI#i 6apXaTHO-TIITHUCTBIN
ycau (Monochamus saltuarius).

HavMeHbIlag mJolab KapaHTUHHBIX QUTO-
CaHMUTAPHBIX 30H YCTAaHOBJIEHA IT0 HOBBIM BU/IaM Bpe-
JIUTEeJIel, CBI3aHHBIM C JIECHBIMU KYJIbTyPaMU, TAKUM
KaK COCHOBBIH ceMeHHOM ko1 (Leptoglossus occiden-
talis), xiron mmaTanoBas KpyxeBuutia (Corythucha cili-
ata), kyion my6oBas kpyxepHuiia (Corythucha arcuata),
siceHeBast M3yMpynHas 3aatka (Agrilus planipennis),
BOCTOYHAs KallTaHOBas opexoTBopka (Dryocosmus
kuriphilus).

CocHoBbIl ceMeHHoU kJon (Leptoglossus occi-
dentalis) BmepBbIe BbISIBJIEH Ha TeppuTopuu Poccuii-
ckot ®epmepauuu B 2019 roxy. [JaHHBIN BpeAUTENb
TIOpakaeT IIPEUMYIIECTBEHHO Pa3INYHbIE BUJbI COCEH
¥ HEKOTOPbBIE JPYTUe XBOMHbIE pacTeHUs. VI3BECTHO,
YTO B cTpaHax CeBepHOU AMEPUKU COCHOBBIHM CEMEH-
HOM KJIOIT BPEIUT JIECHOMY XO3SMCTBY, CHI)KAsI BCXO-
JKECTb CEMSIH XBOMHBIX pacTeHu# 10 41%. Kpome Toro,
OH cIToco0eH IepeHocuTh rpub Sphaeropsis sapinea,
BBI3BIBAKOIINY JUTLIIOMO3 COCHBI — HEKPO3 XBOU U KOPBI
1o6eroB, a TakXXe yChixaHUe CeSHIIEB U MOJIOJIbIX Pac-
TeHul. Ha TeppuTOpruy eBPOITeHCKOM 1 a3uaTCKOM va-
crett Poccuiickoit denepaliny ykasaHHbIN KJIOIT CITOCO-
0eH 3aHATh apeaJl 0 CEBEPHOU IPaHUIIbI JIECOCTETHON
30HBI CTPAHBI, & TAK)Ke B TOPHOM JIECHOM Mosice KaBka-
3a.B 2022 rony apeaJi 3TOro BpeguTesd He YBeJIUYUIIC.

HoswiMu ajig Tepputopuu Poccuiickoit ®enepa-
LIUY BPEUTEIISIMY JIECHBIX KYJIBTYDP ABJISIOTCS TAKXe
4 KapaHTUHHBIX 00bEKTA: KJION Ay60oBas KPy>KeBHU-
11a (Corythucha arcuata), KJIOI TJIaTaHOBAs KPYXKEB-
uuna (Corythucha ciliata), yccypuiickuit moaurpad
(Polygraphus proximus), sceHeBass U3yMpy/IHas 3J1aT-
ka (Agrilus planipennis). BriepBble oUaru 3TuX BUAOB
obHapy’KeHBI B pe3yJIbTaTe IPOBeleHHBIX B 2018 romy
Poccenbxo3Han30poM o6ciieoBaHUY 1 MOHUTOPUHTA.

K OCHOBHBIM PacCTEHUSM, [TOBPEXIAEMBIM KJIO-
oM Ay6oBas KPyKeBHUIA, OTHOCSTCS Pa3JIMUHbIE
BUBI my6a (Quercus). JJaHHBIN BU, CIIOCOGEH HE TOJIb-
KO CYIIIeCTBEHHO 0CJIabJISITh TOBPeXJaeMble IePeBbs,
HO U BBI3BIBATh UX TMOEJb. JKOHOMUUYECKUE TIOTEPH,
CBsI3aHHBIE C peaju3aliuell MEpPOIPUITUH 110 MeXa-
HUYECKOM, XUMUYECKON 1 OMOJIOTUYEeCKOH 3aluTe
IyOOBBIX HACAKIEHUN OT BPELUTENIS, a TAKXKeE T10 UX
BOCCTAHOBJIEHUIO, MOTYT U3MEPSITHCS COTHIMU MUJI-
JTUOHOB pybieiil. [To pe3yabTaTaM MOHUTOPHUHTA,
nposeneHHOro B 2022 roay, apeaJ LaHHOTO BULA

HE3HAUUTEJbHO BBIPOC — YCTAHOBJIEHBI 6 HOBBIX Ka-
PAaHTUHHBIX PUTOCAHUTAPHBIX 30H Ha 0011e TIIoIIa-
oy 6oJsiee 181,2 ra.

OCHOBHBIMU PACTEHUSIMU — X035i€BaMU KJIOTMa
TJIaTaHOBAas KPY)KeBHUIIA SBJISIOTCS PAaCTeHUS Poza
[lnaTtaH. BpeguTenb HAHOCUT 3HAYUTEJIbHBIN yIiep6
HacaXJAeHUSIM IJlaTaHa BILJIOTH 0 Tubesu moBpe-
JKIEeHHBIX JepeBbeB. Ha Tepputopuu PoccuiicKoi
denepaly JTaHHBIN KapaHTUHHBIN 00BEKT CIIOCOOEH
3aCeJIUTDb BCe PalOHBI, B KOTOPBIX ITIPOU3PACTAET €To
OCHOBHOE PacTeHMe-X039UH. 3aMeTHBIH yiiepb MoxXeT
MIPOSIBUTHCS B HACAXKIEHUSX IIJIaTaHa B 03€JIEHUTEIb-
HBIX TTOcaKax KpbIMa 1 OTZIeJIbHBIX PETUOHAX 10Ta eB-
pormetickoit uactu Poccuu. B 2022 rogy miomanb Ka-
PAHTUHHBIX (PUTOCAHUTAPHBIX 30H 9TOT0 BPEeoUTEIs
He U3MEeHUIaCh.

KopMOBBIMU PACTEHUSIMU IJisT YCCYPUMCKOTO
nojurpada IBISIOTCI pas3jJnuUHble BUIBI ITUXT, CO-
CeH, B TOM 4ucJje KeJp kopeickuii (Pinus koraiensis),
a Tak)Ke eJIb U JINCTBEHHUIIA. YCTaHOBJIEHO, UTO B CU-
Orpu 3aceIeHHbIE KOPOEIOM IIMXThI ITIOr16aioT B TeUe-
HUe 4-5 JIeT 1ocJe 3acejieHus.

BoJibinast 4acTh IMMMXTOBBIX JIECOB B PoccUiCKOI
demepalluy IPOU3pacTaeT BHE eCTECTBEHHOI0 ape-
aja yccypuiickoro mosurpada. IMeHHO B 3TH Jeca
MOXKET PacCeJUThCs MaHHbIM KapaHTUHHBIN 00BEKT.
BoJibille Bcero muxXThl IIPOU3PACTaioT B KpacHOSIPCKOM
Kpae, rIle B HAcTOsIee BpeMs y)Ke BbISIBJIEHBI 0Uaru
ycecypurickoro noaurpada. B 2022 rogy 1no yccypui-
ckoMy nosiurpady ycTaHoBaeHO 40 HOBBIX KaPaHTUH-
HBIX (DUTOCAHUTAPHBIX 30H 06IIEH TIJIOIIALbI0 OKOJIO
97,17 ThIC. ra.

B pesymnbTaTe MpoBeleHHBIX B 2022 romy obcie-
IOBAaHUYM M MOHUTOPUHTA 110 11 BUIAM BpenuTesei
JIECHBIX KYJIBTYP YCTaHOBJIEHBI 583 HOBbIE KAPAHTUH-
Hble (UTOCAHUTAPHbBIE 30HbI HA OOIIEH IIJIOIAI1 OKO-
J10 22,938 MJIH. ra.

C y4eToM CHATUS KapaHTWHA C PaHEe BbISIBJIEH-
HBIX 0YaroB IT0CJie TIPOBemeHusI Mep 60pbObI U BbI-
SABJIEHWS HOBBIX 04aroB B 2022 rojy 1o CpaBHEHUIO
¢ 2021 rogoMm 1o 2 BUAAM BpeauTeel Jeca IIonamu
KapaHTUHHBIX (UTOCAHUTAPHBIX 30H He N3MEHUINC,
10 6 BUJaM YBEJIMYUJIVCh U 10 6 BUAM YMEHbIIUJIUCE.

C 3epHOBBIMU KyJIbTYPaMU CBsI3aHa BTOPAs 110 KO-
JINYECTBY BBISIBJIEHHBIX Ha TEPPUTOPUU PoccuiicKou
Odemepanyy rpyIina KapaHTUHHBIX BPeJHBIX OpraHu3-
MOB — 9 BU/IOB COPHBIX PACTEHUMN.

B OTHOIIIEHUU COPHBIX PACTEHUH, KaK U APYTUX
BPEIHBIX OPraHU3MOB, ITPU OIleHKe (PUTOCAaHUTAPHOIO
puCKa pacIrpocTpaHeHUsI COPHBIX PACTeHUN clieyeT
YYUTBIBATH, YTO B YCIOBUSAX IJI06AJIBHOTO UBMEHEHUS
KJIMMaTa IMIPOMCXOIUT paclIiupeHue UX apeajos ¢ 06-
el TeHIeHIIVEN TIPOIBIYKEHUS Ha CEBEP U3HaAUATIb-
HO TEILJIONI00UBBIX BULOB. XapaKTEPHBIM IIPUMEPOM
aBJigeTcs HabiomaemMoe B MOCIeqHUE TeCATUIETUSI
pacripocTpaHeHre aMOPO3UHU ITOJBIHHOJIUCTHOM B 60-
Jiee ceBepHbIe MKUPOTHI. CeBepHaa rpaHuIla apeasa
yKa3aHHOT'O COPHSAKA B eBponelicKkol yactu Poccun
npoxonut 1o Kypckoii, BopoHexxckoii u CapaTOBCKOU
o6JtacTsIM. BTOpMYHBIN apeas ero pacipocTpaHeHUs
JIO0 CUX TTOP He cTabunmsmpoBasics. [103TOMY BbI3bI-
BalOT cepbe3HbIe OTTaCEHUS MIEePCIIEKTUBEI paciirupe-
HUS apeajia 9TOTo Buga. CaepxuBaiomuM GakTopoM
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IaJIbHEUIIero pacrpocTpaHeHyss aMOpo31u MOJIbIH-
HOJIMCTHOM Ha ceBep JOJIKHO CTaTh CBOEBPEMEHHOE
¢uTocanmTapHOE 06CIEIOBAHIE TEPPUTOPUI C TIPO-
BeJleHVEM MEePOTIPUATUY I10 JIOKAJIU3aIlluU U JINKBU-
Al OUYaroB COPHSIKA.

B 2022 ropy BIiepBble yCTaHOBJIEHA OLHA KapaH-
TUHHAasA GUTOCAHWTApHAsA 30HA 10 COPHOMY pacTe-
HUIO — CUITMOCY yryioBaToMy (Sicyos angulatus). Ouar
6b11 06HapyXeH Ha TeppuTtopuu Pecnybsuku Ce-
BepHasg Ocetus — Anauusg. CUIIUOC YyTJIOBAThIN — 3TO
OpIcTpOpacTyllasi TpaBIHUCTAd JinaHa ceMelcTBa
TBIKBEHHBIX, KOTOpPasi COCTOUT U3 JKeJIe3UCTO-O0IIy-
IIEeHHOT0 cTebJIsT, KPYITHBIX 0BAJIbHO-CEPAIIEBUIHBIX
JINCTHEB U MHOTOUUCJIEHHBIX IIETUHYICTO OITyIIeHHbBIX
maomoB. CUIIMOC YIII0BAThIM NMPEAIIOUYNUTAET PACTHU
BO BJIQXKHBIX YCJIOBUAX, GOopMUpYys rmoberu mo 15 met-
POB IJIVMHON. VI3BECTHO, UTO HAUOOJIBIIN Bpel, COPHIK
MIPUYMHSET KyJbTYPHBIM PACTEHUSIM Ha MIOJISIX OPO-
meHus (moceBax KyKypPys3bl, COM, COPTO, ThIKBEHHBIX
KynbTyp). COPHSK OTLJIETAET CBOMMMU CTEOJISIMY JPYTHE
pacTeHus, YTO IIPUBOAUT K UX IT0JIETaHMI0, OTCTaBa-
HUIO B PA3BUTUU, HEBO3MOXXHOCTY MTOJIyUeHUS Kade-
CTBEHHOTO YPOXKasi. B eCTeCTBEHHbBIX YCIOBUSIX CUIIU-
OC yTJIOBATBIN MOXKET PACTU BLLOJIb 6ePErOB BOJOEMOB
¥ TIOMMEHHBIX JIYTOB, €T0 ceMeHa JIET'KO ITIePeHOCITCS
C IIePCThI0 )KUBOTHBIX, HA OJIeXk]ie 1 00yBU, Kojiecax
aBTOMAaIIWH. ViMes TBEPAYI0 CEMEHHY 060JI0UKY, Cce-
MeHa MOTYT JIOJITO COXPAHSATHCS B TTIOUBE [0 CO3MAHUS
TIOIXOAAIIVX YCIOBUY AJId TpopacTaHusd. JIpyrum my-
TeM ITPOHUKHOBEHUS CUIIMOCA YTIIOBATOTO HA HOBBIE
TEPPUTOPUH SIBJISIETCS UCTIOJIb30BAHNE €T0 B KAUECTBE
IeKOPaTHUBHOTO pacTeHUs. B cBI31 ¢ 3TUM He06X0-
IVM CTPOruil (PUTOCAHUTAPHBIN KOHTPOJIb 32 BBO30M
OCAaZI0YHOTO MaTepuraja JeKOPaTUBHBIX KYJIbTYP
Ha TeppuTopuio Poccutickoii ®emepariuu.

ITo cocTostHMIo Ha 31 mekabps 2022 r. Ha Teppu-
Topuu Poccutickoit demepaiuy U3 COPHBIX PACTEHUN
HanboJsiee pacipocTpaHeHbl aMOPO31S TOJIBIHHOJICT-
Hag (Ambrosia artemisiifolia), mosunuku (Cuscuta
Spp.), amMmbpoausa TpexpasmenbHasa (Ambrosia trifida)
¥ ropuak mnojsyuuii (Acroptilon repens).

[lo JaHHBIM MOHUTOPUHTA TEPPUTOPUU CTpa-
HbI, B 2022 roay ycTtaHoBJeHO 1438 HOBBIX KapaH-
TUHHBIX (UTOCAHUTAPHBIX 30H Ha 00IIeH Iaouamsu
387,83 ThIC. ra 110 BCeM 9 BUIAM COPHBIX PACTEHUH.
Hawubosbillee KOJMYECTBO HOBBIX 30H YCTAHOBJIEHO
o noBuiaukaMm (571 30Ha), aMOPO3UK MTOJBIHHOJINUCT-
HOU (466 30H) 1 aMOpPO31M TpexXpasaesbHOH (225 30H).

B pesynbTaTe MOHMTOPUHTA, ITPOBEAEHHOTO
B 2022 rofy, He GBIV BBIIBJIE€HBI MHOTHE BXOZSIINE
B Enunbiii nepeyerb EASC KapaHTHUHHbBIE BUIBI, CBS-
3aHHBIE C 3¢ PHOBBIMU 1 3¢ PHOO0GOBBIMY KYJIbTYPaAMU.
JTO MMeeT OUeHb Ba)KHOE 3HaUeHNe, TaK Kak Poccuii-
ckag demepaliys B HACTOSIIEe BpeMs ABJISIETCI OLHUM
U3 OCHOBHBIX MV POBBIX ITPOU3BOIAUTEIIEl U DKCTIOPTE-
POB 3epHa. BMecTe ¢ TeM coxpaHseTcs ¥ UMIIOPT JaH-
HOWU ITPOJYKIIUY U3 OPYTUX CTPaH.

Kpome kxapaHTUHHBIX BUJOB COPHBIX PACTEHUN
C 3epHOBBIMU KYJIbTypaMU CBsI3aHbl U APyrue orpa-
HUYEHHO pacIpoCTpaHeHHbIe Ha Tepputopuu Poc-
cuiickolt ®emepaluy BpeHble OPraHu3Mbl ETMHOTO
nepeuds EA3C — nucToobpasyiolias coeBasi HeMaTo-
na (Heterodera glycines), Bo36yquTesb IIypIIypHOTO

1ePKOCTIIOPO03a, BeI3bIBaeMoro rpubom Cercospora ki-
kuchii, 1 Bo36yauTeNb NATHUCTOCTHU JINCTHEB KYKYPY-
3b1 rpub Cochliobolus carbonum.

BrepBble KapaHTUHHBle (PUTOCAHUTApPHBIE
30HBI TI0 COEBOM HeMaTo/le Ha TeppuTtopuu Poccuti-
ckolt ®epmepanuu yctaHoBgeHb! B 2018 rogy B CBI3U
c o6HaApy)XeHUEM TOMYNAILUN TaHHOTO BPeIUTeNs
Ha TEPPUTOPUU OLHOTO MYHUIIMIIAJbHOTO paiio-
Ha. B mocnepylomue fBa rofia HEMATOLA BHISBIEHA
Ha TEPPUTOPUU yKe 12 palioHOB B JBYX CyObeKTax
Poccuiickoit denmepanuu. B 2022 romy apeas coeBoi
HEeMaToJbl He U3MEHUJICA.

Kpowme Toro, ¢ coeil cBI3aHBI IBE BIIEPBbIE yCTa-
HOBJIEHHbBIe Ha Teppurtopuu Poccutickoit denepa-
nuu B 2019 rony KapaHTUHHBIe (QUTOCAHUTAPHBIE
30HBI I10 TyPITyPHOMY LiepKocroposy. O6ciieoBaHus
U MOHUTOPUHT, IIpoBeJileHHBIe B 2020 rozy, BEIIBUIU
HOBBIE OYaru 3TOTO 3a60JIeBaHUs, 10 KOTOPBIM yCTa-
HOBJIEHO 8 HOBBIX KAPAHTUHHBIX (PUTOCAHUTAPHBIX
30H Ha momaau 5345 ra. B 2022 rony apea LaHHOTO
BUJlA B CTPaHe yBejuuuicd Ha 569 ra B pesysibraTe
BBISIBJIEHNMS HOBBIX OUaroB 3a60JieBaHUS.

B 2022 romy IUKBUIVPOBAH eUHCTBEHHbBIN BbI-
SIBJIEHHBIN Ha Teppuropuu Poccuiickoit demeparnuu
B 2019 romy ouar Bo30yauTesis 6aKTepraibHOTO YBS-
maHus (BUJITA) KyKypPY3bl.

C 3epHOBBIMU KYJIBTyPaMU CBSI3aHO BHISIBIEHUE
B 2022 romy Ha TeppUTOPUU [ICKOBCKO 06J1aCTH ABYX
0YaroB OTCYTCTBOBABIIETO B IOCJEHIE TOAbI IPUOHO-
ro 3a60IeBaHUS — MSATHUCTOCTY JIUCTHEB KYKYDPY3HhI.
3aboJsieBaHUE UMEET CeBepOaMeEPUKAaHCKOe IIPouC-
XOXJIeHUe U B HACTOsIIee BpeMsl MUPOKO Pacipo-
CTpaHeHo B psje cTpad Adppuky, CeBepHOU 1 I0XKHOM
Amepuku, Asuu, EBponbl u Okeanuu. B 6e1BieM CCCP
apean 6ojyie3Hu oxBaThiBaJ CeBepHbIl KaBkas, ['py-
3u10, 3ananHylo YKpauy u Mongasuto. B nocienHue
necsaTuiieTrs 3aboseBaHue BbIIBISIU B CTaBPOIIOJb-
ckoM, KpacHomapckoM u [TpuMopckoM kpasix. OgHako
B IIOCJIEJHUE TOJBI, 10 JAaHHBIM PoccesibXx03Haz30pa,
TIpU NIPOBeJleHUY (PUTOCAHUTAPHBIX 06CIem0BaAHUM
3aboJieBaHVe He PETUCTPUPOBAJIN.

OCHOBHBIM TTOPAYXKAEMbBIM JJAHHBIM 3a00JIEBAHUEM
pacTeHueM SBISETCS KyKypy3a. [laToreH rmopa)aet Bce
HaJl3eMHbIe YaCTHU, B TOM YUCJIe U CAaMU ITIOYaTKY C 3ep-
HOBKaMU. 3apakeHHble 3€PHOBKY TEMHEIOT, CMOPIIH-
BAIOTCH, IOKPBHIBAIOTCS TEMHBIM Ca)KVCTHIM HAJIETOM
U CTQHOBSTCSI HETIPUTOAHBIMU JIJIs1 XpaHeHMs. Bo36y-
IUTEJb IIOPAYKAET TOJIBKO 3yO0BUIHBIE U JIOTIAIOLITAECS
copTa KyKypy3bl, 60J1e3Hb HE OTMeueHa Ha KOMMepye-
CKUX TTPOCTBIX UJIY ABOUHBIX TUOPUIAX KYKYPY3bl.

OCHOBHBIM IIYTEM PACIpPOCTPaHEeHUs BO30yAu-
TeJsd MATHUCTOCTHU JIMCThEB KYKYpPY3bl B CBOGOAHbBIE
oT 60JIe3HU PAliOHBI CUNTAETCS IepeMellleHre 3apa-
JKEHHOTO CEMEHHOT0 MaTepuaja. JJoIoJIHUTETbHBIM
WCTOYHMKOM UH(MEKIIVHU CIYy>KaT ITOPaKeHHbBIE OCTaT-
KU KyKypy3bl 1 ITIOYBA.

Vi3 kKapaHTUHHBIX 06'bEKTOB, CBI3aHHBIX C ILJIO-
JIOBBIMU U SITOJHBIMU KyJIbTYpPaMu, HauboJjiee pacipo-
CTpPaHEeHBbI:

— aMepuKaHCKas 6easg 6abouka (KapaHTUHHbBIE
duTOoCaHUTAPHBIE 30HBI YCTAHOBJIEHBI B 209 MyHUIU-
TaJIbHBIX patioHax 16 cy6bekToB Poccutickolt enmepa-
1y Ha moianu 438,9 Thic. ra);
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— KaJudopHUNCKag MUTOBKA (KapaHTUHHBIE
(uTocaHUTapHbIE 30HBI YCTAHOBJIEHBI B 189 MyHU-
LIUIAJbHBIX palioHax 14 cy6beKToB Poccuiickoi de-
Iepaiuu Ha rionaay 18,4 Teic. ra);

— 6aKTepUaJIbHbIN 0XKOT IIJIOJIOBBIX KYJIbTYP (Ka-
PaHTUHHBIE QUTOCAHUTAPHBIE 30HBI YCTAHOBJIEHBI
B 58 MyHUIIMITAJIBHBIX patioHax 17 cy6bekToB Poccuti-
ckoii demepanyy Ha IUIoMagy 273 ThIC. ra);

— BOCTOYHAs IJIOZOXKOPKA (KapaHTUHHBIE (GUTO-
CaHUTapHbIE 30HBI YCTAHOBJIEHBI B 58 MyHUIIUIIAJb-
HBIX paiioHax 15 cy6bekToB Poccuiickoit ®enepaniuu
Ha omanu 30,8 ThIC. ra).

Cepbe3HyI0 Yrpo3y ISl CaZoBOACTBA U TUTOM-
HUKOBO/JICTBA, a TaK)Xe JIECHOTO X0341CTBa U eKopa-
TUBHOTO Ca/I0BOZCTBA MIPEJICTABISET DaKTEePUATbHBIN
0’KOT TIJIOJIOBBIX KYJIBTYP. ITO KapaHTUHHOE 3aboJie-
BaHUe BIepBble 0QUIIMAJbHO 3aPEruCTPUPOBAHO
Ha Tepputopuu Poccuiickoit denepanyu B 2003 romy
B KanmmuuHrpamcko# obsactu, a ¢ 2007 roma cTajio
BbIABJIATHCA B LleHTpanbHOM, HO)kHOM, CeBepo-Kas-
Ka3CcKoM U IIpuBOJDKCKOM (heflepasibHBIX OKPYTax,
€XXETO/IHO PacIIUpPSIs IO Y 0UaroB.

B 2021 ropmy BBIABJIE€HBI HOBBblE ouaru GakTe-
PUAJIBHOTO 0KOTA TIJIOAOBBIX KYJBTYP U YCTAaHOBJIE-
HBI 13 HOBBIX KaPaHTUHHBIX (UTOCAHUTAPHBIX 30H
Ha IJIOIIAAU OKOJIO 46 ThIC. ra, a B 2022 roxmy ycra-
HOBJIEHA OJIHA HOBAsl KapaHTUHHAsA QUTOCaHUTAPHAS
30HAa Ha IJIOIIaAK OKOJIO 8 ThIC. r'a.

B 2020 rony BIIEpBBIE Ha TEPPUTOPUU CTPAHBL
BBISIBJIEHBI IBA KAPAHTUHHBIX BUa GUTOILIA3M — (hU-
ToryiazMa uctoienus rpyuu (Candidatus Phytoplas-
ma pyri) u uTorazMa rposudepanuu s6souu (Can-
didatus Phytoplasma mali).

O6a Buza ¢uTonigasM OrpaHUYEHHO PacIpo-
CTpaHEeHBI B PgJle aMepPUKaHCKUX, apPUKAHCKUX
¥ a3UaTCKUX CTPaH, HO Yallle BCErO BCTPEYAIOTCS B €B-
poTelicKuX CTpaHax. B HacTosIee BpeMs IaTOTeHbl BbI-
SIBJIEHBI B 27 cTpaHax — ujeHax EBporietickolt u Cpenu-
3€MHOMOPCKO! OPraHU3aI[Uy 10 KAPAaHTUHY U 3aIUTe
pacTeHuH, BKJII0Yas CTPAHbI — SKCIIOPTEPHI IT0CAJ0YHO-
ro maTepuana B Poccuiickyio ®enepariuio: [epMaHuio,
VTanuto, Hupepnauzel, [Tosbury, Cepouto, @paHIUIO.

OCHOBHBIM IIyTEM PacIpPOCTPaHEHUS MTAaTOTEHOB
SABJISIETCS MeXAYHapOoAHas TOPTOBJS 3apaKeHHBIM
II0CaI0OYHBIM MaTEPUAJIOM — IIPUBUTHIMU CAXKEHIAMUY,
TI0ZIBOSIMU 1 UePEHKaMU, B KOTOPBIX BO3OYIUTENIU MO-
TYT B TeueHNe IIPOOJIKUTEIbHOTO IIeproia BpeMeH!
COXPAHSATHCS B JIATEHTHOM COCTOSIHUU.

B 2021 ropy apeaJ jaHHBIX BUJOB HE U3MEHUJI-
cd,a B 2022 rofly OH YBEeJIUYUJICA. YCTAHOBJIEHBI O HA
HOBas KapaHTWHHAaA puTocaHMTapHas 30Ha QuUTO-
IJ1a3Mbl MCTOIIEHNS I'PYIIN U JIBE 30HbI (DUTOTIIIA3 MBI
nponudepaluu a6J0HU.

BaxHOe 3HaueHue AJisg obecredeHUs MPOZO-
BOJIbCTBEHHOM 6€30TTaCHOCTU 1 SKCITOPTHOIO ITOTEH-
1yaja CTPaHbl B OTHOIIEHUN CEMEHHOTO U MPOoJo-
BOJIBCTBEHHOTO KapTo(deJsigs MMeeT pacipocTpaHeHre
Ha ee TepPUTOPUY KaPaHTUHHBIX 00 BEKTOB, CBSI3aHHBIX
¢ IaHHOU KyNbTypoi. Ha 31 gexabps 2022 1. B Poccuti-
ckoit denepaliny yCTaHOBJIEHBI KAPAHTUHHBIE (DUTO-
caHWTapHbIE 30HBI TOJIBKO IT0 YETBIPEM KAaPAHTUHHBIM
BUIaM, CBSI3aHHBIM C KapTodeaeM: KapTodeabHOMI
mosiu (Phthorimaea operculella), xkapTodenbHoO

kopoBke (Epilachna vigintioctomaculata), paky kapTo-
(eng (Synchytrium endobioticum) 1 30J10TUCTOM Kap-
toenbHOl HeMaToze (Globodera rostochiensis).

Hawubousblllee pacripocTpaHeHNe B CTpaHe uMe-
eT 30JI0TuCTas KapTodesibHasI HEMATOa, B OTHOIIIe-
HUM KOTOPOM M0 cOCTOAHUIO Ha 31 mexabps 2022 1.
KapaHTUHHbIe (PUTOCAaHUTAPHBIE 30HBI YCTAHOB-
JeHbl B 48 cybbekTax Poccuiickoit depmepaiiuu,
343 MyHUIIUIIAJIbHBIX palioHaX Ha O6IIel rIouamsu
595,5 TeIc. ra. HecMoTps Ha TO uTO B 2022 rofy I10 faH-
HOMY BUJIy HOBbIe KapaHTUHHbIe (GUTOCAHUTAPHBIE
30HBI YCTAHOBJIEHBI HA IJIOWIAAY 2,6 THIC. T'a, COXPa-
HsIeTCS TEHJEHIINS 110 COKPAllleHUI0 apeajia JaHHO-
ro Bpenutesis KapTodensd. Tak, 3a 2020-2022 roast
oyaru KapTodeabHON HEMATOIBI TOJTHOCTHIO JIMKBU-
nvpoBaHbl B 10 cy6bekTax Poccutiickoit demepaliuu.
Bcero ¢ 2019 roza o6uras IjomaaAb KapaHTUHHBIX
(buToCaHMTAPHBIX 30H 10 YKa3aHHOMY KAPAaHTUHHOMY
00BEKTY YMEHbIIMJIaCh Ha 55%.

B 2022 ronmy yMeHBIIUJICS TaKXXe apeajl KapTo-
(henpHOY MoJIM U BO36YAUTEIS paka KapTodes.

B pesyibTaTe NPOBEJEHHOTO MOHUTOPWHTA
B 2021 roxy BIIepBble HA TEPPUTOPUU CTPAHBI yCTa-
HOBJIEHA OJHA KapaHTUHHAas (GUTOCAHMUTAPHAS 30HA
10 KapTo(eIbHOM KOPOBKE ILJIONA/IbI0 2,3 ra Ha TEPPU-
Topuu AMypckol obsiactu. KaprodenbHas KOpOBKa SIB-
JISieTCS BpeAuTeaeM-T1oanudaroM, moBpeXxAaroIuM 60-
Jiee 30 TUKOPACTYIINX U KYJIbTYPHBIX BUZOB PACTEHUH
u3 13 cemeticTB. Hanbosbnii Bpes HAHOCUT KyJIbTypaM
U3 ceMelCTBa acJIeHOBBIX. B3pociible 0co6M 1 IMUMH-
KU TIOBPEX/IAI0T JIUCThS, CTEOIN U 1IBETKY, BbI3bIBas
rubenb pacTeHuil. [lotepu ypoxas pocturant 30%.

KaprodenbHas KOpOBKa paclpocTpaHeHa
Ha JJanbHeM BocToke Poccutickoit denepariuu, B Ku-
tae (18 mpoBuHLKI), dnonnuu, CeBepHOU U I0XKHOMI
Kopee, BeeTHame, Henasne, Uuguu. B Kurtae saBisgercsa
HauboJjiee 3HAUYUMBIM BpeiuTeIeM KapTodes.

B 2022 romy apeas kapTodesbHON KOPOBKU
Ha TeppuTopuu Poccuiickoi demepanuy He U3Me-
HUJICS.

CrnenyeT OTMETUTD, UTO BIIEPBbie BHISBJIEHHBIN
B cTpaHe B 2022 ropgy maToreH BUPYC MO3aUKU IeNn-
HO, KOTOPBIY MOXKET ITOpaXkaTb U KapTo(desib, 3aperu-
CTPUPOBAH TOJBKO B 3al[UIEHHOM IPYHTe, Ha IOCA/I-
Kax kapTrodess He 06HapyKeH.

3HAUYUTEJbHBIN (pUTOCAHUTAPHBIN PUCK JIJI 3a-
UIUIEHHOr0 TPYHTA CBA3aH C 3alaHBIM IIBETOUHBIM
(xanudopuuiickum) TpurcoM (Frankliniella occiden-
talis). Ha 31 mexabps 2022 T. mJI0agb YCTaHOBJIEH-
HBIX KAPaHTUHHBIX PUTOCAHUTAPHBIX 30H, CBI3aHHBIX
C NaHHBIM BpeAUTeJeM, YBeJIMUNIach 110 CPaBHE-
HUIO C IIPeJbIAYyIIUM I'oLoM U cocTaBiisgeT 587,75 ra
B 45 MyHUIIMITIAJbHbBIX patioHax 32 cyobeKToB Poccuii-
ckoit demepalinn.

B 2021 ropy BBISIBJIEHO 10 OLHOMY OUary HOBBIX
BU/IOB BpeJiuTesell 3aKPhITOr0 TPyHTa — TabauHol be-
JIOKpbLIKY (Bemisia tabaci) 1 sxuHOTpHIICa aMepUKaH-
ckoro (Echinothrips americanus). JJaHHbIEe BUIbI IB-
JITIOTCSI IIUPOKUMU TToJinaramMu, IOBPEeXAAIIUMU
60JIBITIIOE KOJIMYECTBO CEIbCKOX03IMCTBEHHBIX U Jle-
KOPaTWBHBIX PACTEHUH U3 MHOTUX CEMENCTB. Bpemo-
HOCHOCTB TabauHO 6eJIOKPBIJIKY CBSI3aHa TaKXKe C ee
CIIOCOOHOCTBI0 PaCIIPOCTPaHATh 6ostee 100 omacHBIX
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BUPYCOB pacTeHu#. B 2022 romy Mo 3XUHOTPUIICY aMe-
PUKAHCKOMY YCTAHOBJIEHBI 3 HOBble KapaHTUHHBIE
30HBI IIOMAIbI0 9,7 ra, apeas TabauHOM 6eJIOKPBLIKY
He U3MEeHUJICS.

B 2022 rony B MockoBcKo¥, CMosieHCKOM 1 TaMm-
60BCKOIT 06J1acTIX 1 B KpacHOmapCcKOM Kpae Ha YeThl-
pex NpeAnpUATUAX 3alUIEeHHOTO TPYHTA BBIIBJIEH
paHee OTCYTCTBOBaBIINI B CTpaHe BUPYC MO3auUKU
nenuHo (Pepino mosaic virus), BKJII0OUeHHbIN B Exu-
HbIY TTepedyeHb EASC B 2021 ropy. BriepBbie 3TOT BU-
pyc 6bL1 ontcaH B Ilepy, B HacTosI1ee BpeMs OH BhISB-
JIeH Ha ToMaTe B 32 cTpaHax EBporisl, A3uu, AMEPUKU
u Appuku. KpoMe TomMaTa BUPYC MO3aUKU MEMTUHO
criocobeH 3apaaTh 6akaakad u kapTodesb. IToTe-
pU yposkad IJIOL0B TOMAaTa B Pe3ylbTaTe 3apakeHus
yKazaHHBIM BUPYCOM MOTYT NOCTUTATb 15% u 6oJiee.
[TpouCXOOUT Tak)Xe CHUI)KeHUe TOBAPHOT0 KaueCTBa
IJIOJIOB B pe3yJbTaTe YMEHbIIEHUSI UX BEJIUYUHBL,
pa3BUTUI MPAMOPHOCTU U TATHUCTOCTU.

B 2019 rony BIiepBbIE B CTPaHe BHIIBJIEH KapaH-
TUHHBIN BPEAUTENH 3aKPBITOTO I'PYHTA — OBOILHOM
nuctoBoi MuHep (Liriomyza sativae). JlaHHBIN BUT,
criocobeH MOBPeXAaTh MHOTYE BUbI OBOLIHBIX U 3€-
JIEHHBIX KYJbTYD, 0CO6EHHO BPEUT TOMATaM, OTyp-
11aM U paccajie pa3jJuydHbIX BUJOB PacTEeHNUH, 3HAUU-
TeJIbHO CHI)KaeT UX ypoxkaliHocTb. B 2021 rogy, kak

Tao6auna 1

u B 2020 rogy, apeaJ JaHHOTO BpeauTesd He u3Me-
Hujcs, a B 2022 rofy eqUHCTBEHHBIN HAa TEPPUTO-
puu CTpaHbl Ovar JMKBUIVPOBAH.

YBeJmurBaeTCs apeajl KOPpUUYHEBO-MPaMOPHO-
ro kjyomna (Halyomorpha halys), omacHoro st MHO-
TUX CeJIbCKOXO3SMCTBEHHBIX KYJIbTypP: B 2022 TOny
YCTaHOBJIEHO 17 HOBBIX KaPpaHTUHHBIX 30H. BriepBrie
Ha TeppuTtopuu Poccutickoit demepanuu 3TOT BUJ,
BbIgBJIEeH B 2018 rony. B MecTax cBOero mpupogHoro
00UTaHUS B CTPaHAX A3WM YKa3aHHBIN KJIOM ITUTAET-
cs Ha 300 BuIax pacTeHUl, MpeAnounTas IJI0J0BbIE,
SITOJHBIE W OBOIIHBIE KYJIBTYPbI, B OCHOBHOM SIGJIOHIO,
CIUBY, BUIIHIO, YEePEIIHI0, TPYITy, BUHOTPAJ, IIU-
TIOBHUK, 00JIETINXY, TOMAT, OTYPIIbI, Tiepell, 6bakiaxa-
HbI, (hacosrb. KpoMe TOTo, KJIOIT ITIOBPEXKIAET 3€PHOBLIE
¥ 3epHO6060BBIE KYJIbTYPbI (KYKYPYy3y, IIIEHUILY, COIO,
SIUMEHb, TOPOX), & TAKXKE JIeKOPATUBHBIE JIPEBECHBIE
KYJIbTYPBI (MAarHOJIWIO, Tafy6, TIJIaTaH U IPyTrue).

[To mmozcUyeTaM CIENUaNIMCTOB, TOTEHITNATbHBIE
TIOTEepU TIPU paccejieHUU KOPUUHEBO-MPaMOPHOTO
KJIOma TOJIbKO B KpacHomapckoM 1 CTaBPOIIOJIbCKOM
Kpasx, PocToBckoit o6iactu 1 Pecrty6iuke JlarectaH
MOTYT COCTaBUTh OKOJIO 2 MJIPZ,. py6iedt B Tof.

VHopManusg 0 pacIpoCcTpaHEHUN KapaHTUH-
HBIX 00bEKTOB Ha TeppuTopuu Poccutickoit denepa-
1Y IpefcTaByieHa B Tabauiie 1.

YcTaHOBJIEHHbIE KapaHTUHHBIE (DUTOCAHUTAPHbIE 30HbBI
Ha Tepputopuu Poccuiickoii ®eaepanyu (o cocTosHuio Ha 31 mexka6psa 2022 r.)
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KapaHTUHHOTO O0beKTa XA X E N H ¥ o KapaHTUHHOTO O0beKTa XA XM E N B % o
I. Hacexkomsle 8. KaprodenpHasg Moiib 8 34 8314,45
1. AMepuKaHCKas 16 209  438890,68 (Phthorimaea operculella)
Gemas 6abouka 9. lyboBag KpyxxepHu1a 4 9 70 330,527
(Hyphantria cunea) (Corythucha arcuata)
2. A3aTCKUH IOABU, 8 88 50398 224,13 10. Kjtom riaTaHoBas 3 4 10 889,963
HEIIapHOTO IIEeJIKOIIPsIa KpY’>KeBHUIIA
(Lymantria dispar asiatica) (Corythucha ciliata)
3. BosIbII10# YepHbBIN 43 497 212 495 809,34 11.KopuuHeBo- 4 13 251 633,94
€JIOBBI ycau MPaMOPHBI KJIOII
(Monochamus urussovi) (Halyomorpha halys)
4. BocTouHad IIOLOXKOPKa 15 58 30787,11 12. KaprodenpHas 1 1 2,3
(Grapholita molesta) kxopoBka (Epilachna
5. BocTouHag kamraHoBas 1 1 22 351,2 vigintioctomaculata)
OPEXOTBOPKa 13. Masiblit YepHBIN 44 552 170476 735,07
(Dryocosmus kuriphilus) €JIOBBIH ycau
6. 3amma HbIN IIBETOYHBINM 32 45 587,75 (Monochamus sutor)
(xamudopHUNCKUIL) 14. TlepcukoBast 3 9 122,01
tpurc (Frankliniella IJIOZ0’KOPKa
occidentalis) (Carposina sasakii)
7. KanudopHuiickas 14 189 18 392,06 15. Cubupckuii 23 281 130274 781,85
muToBKa (Quadraspidiotus TIEJTKOTIPST,

perniciosus)

(Dendrolimus sibiricus)
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Ta6mauna 1. IlpogoskeHue
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16. CocHOBBI} ceMeHHON 1 1 2440 5. [TaTHUCTOCTb IUCThEB 1 2 665,00
kJyon (Leptoglossus KYKYpPY3bI
occidentalis) (Cochliobolus carbonum)
17. TabauHas GelOKpbLIKa 1 1 0,26 6. Pak xapTodens 4 10 640,17
(Bemisia tabaci) (Synchytrium
18. Uepmbid 6apxatso- 8 85 30798 675,67  cndobioticum)
MATHUCTBIN 7. domoricuc 6 112 84 720
(XBOMHBIN) ycau TIOJICOJIHEYHUKA
(Monochamus saltuarius) (Diaporthe helianthi)
19. YepHblil Kpamyarelii 6 35 48819 672,77 IV. BakTepuu U UTONIa3MbI
yead (Monochamus 1. BakTepuanbHblii oxor 17 58 273 010,29
impluviatus) IIJIO/IOBBIX KYJIBTYD
20. UepHBIH COCHOBBII 46 553 182154 (Erwinia amylovora)
yead (Monochamus 462,36 2. BakTepuanbHOe 1 1 15,5
galloprovincialis) yBAZAHNE BUHOTPAZa
21. dunnoxcepa 6 18 25924,51 (Xylophilus ampelinus)
(Viteus vitifoliae) 3. dUTOIIA3Ma UCTOMEHUS 2 4 5903
22. Yecypuiickuit 8 41 1552337,32  Tpymw (Candidatus
nonurpad Phitoplasma pyri)
(Polygraphus proximus) 4, dutomnaszMa 2 4 18 295,77
23. DXUHOTPUIIC 1 1 24,7 nponudeparuy A610HK
aMepUKAHCKUH (Candidatus Phitoplasma
(Echinothrips americanus) mali)
24. I0xkHO-aMepUKaHCKasgs 8 15 11 707,07 V. BHDYCEI X BHDOHARI
TOMAaTHas MOJIb 1. [ToTuBUpYC LapKU 19 40 11 526,87
(Tuta absoluta) (ocribl) coiuB
25. fcenesas 5 16 199 594,08 (Plum pox potyvirus)
U3yMpyLHad 3j1aTKa 2. Bupyc Mo3auku nenuHo 4 4 10,25
(Agrilus planipennis) (Pepino mosaic virus)
26. SIMOHCKUM KYK 1 1 2000 VI. PacTeHus
(Popillia japonica) 1. AMGpPO31sI MHOTOJIETHSSA 6 12 3792,764
I1. HeMaTozbI (Ambrosia psilostachya)
1. 3omorucras 48 343 595 524,124 2. AMbpo3sus 31 347 7161 009,309
kapTodesbHasd HEMaTOIa TIOJILIHHOJIUCTHAA
(Globodera rostochiensis) (Ambrosia artemisiifolia)
2. CoeBasl IIUCTO- 2 12 78 288,93 3. AM6po3us 17 107 2241 691,234
obpasyromas HeMaTo1a TPEXPa3.§leﬂ§Haﬂ
(Heterodera glycines) (Ambrosia trifida)
II1. Tpu6sI 4.Topy4ak MOI3y4uit 18 202 1248114,778
(Acroptilon repens)
1. AckoxuTo3 XxpusaHreMm 1 1 0,05 —
(Didymella ligulicola) 5. ITacjeH KoJouun 4 29 41 058,36
(Solanum rostratum)
2. AHTPaKHO3 3eMJITHUKU 3 3 66,75 —
(Colletotrichum acutatum) 6. ITacyieH TPex1BETKOBbIN 3 8 431 370,27
(= C. xanthii) (Solanum triflorum)
3. Benast paBumHA 1 5 0,08 7.Tosunuku (Cuscutaspp.) 60 660 2780 595,836
XPU3aHTEM 8. Cuimoc yryioBaThIi 1 1 7,17
(Puccinia horiana) (Sicyos angulatus)
4. [lypuypHBIX 1 4 7769,49 9. Llerxpyc 4 9 589,62
1IEPKOCITOPO3 IJITMHHOKOJIFOUKOBBIHN
(Cercospora kikuchii) (Cenchrus longispinus)

Asryct N2 3 (15) 2023
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PA3JIEJI 3. VIIPA3JIHEHUE
KAPAHTUHHBIX
®UTOCAHUTAPHBIX 30H

HA TEPPUTOPUU POCCUIICKOI1
®EJEPAIIUU B 2022 ro/1y

B cooTBeTCcTBUUY CO cTaThel 19 demepaibHOTO 3aKOHA
206-$3 penreHue 06 oTMeHe KapaHTUHHOTO (QUTO-
CaHMTAPHOTO peXxuMa (ynpasgHeHU KapaHTUHHbBIX
(buToCcaHMTAPHBIX 30H) TPUHUMAaETCs PocceslbX03Ha -
30POM II0CJIe JIUKBUIALIAY OITYIALIUY KAPAHTUHHOI'O
00BEKTA.

B pesynbraTe npuMeHeHNI KADAHTUHHBIX (QUTO-
CAaHUTAPHBIX MEP ¥ MEPOIIPUITUN I10 JTOKAJU3aIUU
0YaroB W JIMKBUAIIUY TTOMYJIAIIUHN KaPDAHTUHHBIX 06B-
eKTOB B 2022 rofy yrnpasHeHbl KapaHTHUHHBbIE (QUTO-
CaHUTapHBIE 30HBI 110 31 OrPaHUYEHHO PacIIpocTpa-
HeHHOMY Buay u3 50 BUJ0B, 3aPeTUCTPUPOBAHHBIX
10 coCcTOSTHUIO Ha 31 mekabps 2022 . Ha TEPPUTOPUU
Poccuiickoit denmepaiiuu.

Bcero B 2022 rony ynpasgHeHsl 14 715 kapaH-
TUHHBIX (PUTOCAHUTAPHBIX 30H 0OINEH IJIOMAIbI0
134,290 MJIH. ra, B TOM YUCIIE:

— 12 980 KapaHTUHHBIX (UTOCAHUTAPHBIX 30H
10 30JIOTUCTOY KapTo(eIbHON HEMATOE;

— 1147 xapaHTUHHBIX QUTOCAHUTAPHBIX 30H
110 7 BUZLAaM COPHBIX PACTEHUH;

- 561 xapaHTUHHag (puTOCaHUTApPHAas 30HA
1o 16 Bumam BpeauTese;

— 10 xapaHTUHHBIX (PUTOCAHUTAPHBIX 30H
110 3 BUaM rpubHbBIX 60JI€3HEN pacTeHU;

— 10 xapaHTHUHHBIX (QUTOCAHUTAPHBIX 30H
o 3 BUAaM GaKTepuii;

— 7 KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H
T10 IOTUBUPYCY MAPKU (OCIIBI) CIIUB.

HauboJsiblliee KOJUYECTBO yNpas3AHEHHBIX
B 2022 roJly KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H, KaK
U B IPeAbIAYIIYe TOAbl, TIPUXOAUTCS Ha 30JI0TUCTYIO
KapTodesbHYI0 HeEMATOLY. 3a ol 0611as IomalLb Ka-
PAHTUHHBIX GUTOCAHUTAPHBIX 30H [10 JAHHOMY BULY
yMeHblInIach Ha 57,7 ThIC. ra, Win Ha 9%, 110 CpaBHe-
HUIO C aHAJOTMYHBIM oKka3aTejaeM 2021 roza.

Ha BTOpOM MecTe IO KOJIUYECTBY yIIpa3gHEH-
HBIX KaPaHTUHHBIX (UTOCAHUTAPHBIX 30H HAXOXIT-
cs 7 BUIOB COPHBIX pacTeHwui. [Ipu 3ToM Ha 4 BUIA:
noBuUIUKY (612 30H), aMOPO3UI0 TTOJBIHHOJIUCTHYIO
(345 30H), ambpo3uio TpexpasmeabHyio (98 30H)
¥ ropyak noJysyuust (77 30H) — nmpuxogurcs 98,7%
yIpa3fHEeHHbIX 30H.

VI3 26 BUZOB BpeauUTeel, paclIPOCTPAaHEHHBIX
Ha TEPPUTOPUU CTPaHEL, B 2022 roly KapaHTUHHBIE
¢uTOoCaHUTAPHbIE 30HBI YIIPA3HEHBI 10 16 BUAAM.
IIpu sToM 57,4% ynpasgHEeHHbIX KaPDaHTUHHBIX 30H
MIPUXOIUTCS Ha 4 BUJIa BPEAUTENEN MI0IOBBIX KYJIb-
TYpP — KaInDOPHUHICKYIO IUTOBKY, aMEPUKAHCKYO Ge-
JIyi0 6a60UKy, (PUILIIOKCEPY U BOCTOUHYIO IJIOZ0XKOPKY.

[To oburedt TUIOMAAY YIIpa3SHEeHHBIX KAPaHTUH-
HBIX (DUTOCAHUTAPHBIX 30H JIUAUDPYIOT 7 BULOB Bpe-
JIUTeJIel JIECHBIX KyJIbTYP, CPDENU HUX MaJblii YePHBIN
eJoBBIN ycau (53,1 MJIH. Ta), YCCYPUUCKUUA MTOJU-
rpa¢ (42,3 MiH. ra), 60JBITON YEPHBIN €JI0BBIN ycau
(20,8 MJiH. Ta), UePHBI COCHOBBIM ycau (8,8 MJIH. Ta).

B 2022 romy B pesyibTaTe 06HAPYXEHUS HO-
BBIX 0YaroB KapaHTUHHBIX BPEJHBIX OPraHW3MOB

U JIMKBUZALUU PaHeEe BBISIBJIEHHBIX THONYJISIUNI
110 cpaBHeHUIO ¢ 31 mekabps 2021 r. o6IIMe TLIOMIALU
KapaHTUHHBIX QUTOCAHUTAPHBIX 30H HE U3BMEHUIIUCH
110 10 orpaHMYEeHHO paclpoCTPaHEHHBIM BUIaM, YBe-
JIMUMJIUCH — 110 16 BUIaM, yMEHBIIUINCH — 10 21 BUIY.
[Tpu 3TOM HOJHOCTBIO yHpa3AHEeHbl KapaHTUHHBIE
¢uToCaHUTApPHBIE 30HEI 110 IBYM BUIAM — OBOLIHOMY
JINCTOBOMY MUHepy U 6aKTepuaJbHOMY YBSALAHUIO
(BUJITY) KYKYPY3BI.

VindopManus 06 yrnpasfHEeHUN KapaHTUHHBIX
¢uTocaHUTAPHBIX 30H Ha TeppuTopuu Poccuiickoit
Qepeparum B 2022 rony mpeicTaBiieHa B Tabiulie 2.

3AKJIIOYEHUME

KapaHTruHHOe (puTOCaHUTAapPHOE COCTOSIHME Tep-
putopuu Poccuiickoit denmepaliuy onpeneasieTcs
Ha OCHOBAHUU JaHHBIX 00CIeIOBaHUN 1 MOHUTOPUH-
ra, IPOBOJVMbIX PoccenbXx03HaI30POM B OTHOIIIEHUU
KapaHTUHHBIX BPEeAHBIX OPTraHMW3MOB, BXOASAIIUX
B Enunbiii nepeuens EASC.

ITo cocTtosHuio Ha 31 mexkabpsa 2022 r. EZUHBIN
nepeuenb EASC BKIIIOUaeT B ce6s1 248 KapaHTUHHBIX
06beKTOB. ITo cpaBHeHUI0 ¢ 2021 TOLOM OH YBEJIUYUII-
cs Ha 11 BUJIOB BpeLHBIX OPraHM3MOB B pe3yJbTaTe
BKJIIOUEHMA B pa3feli [ «KapaHTUHHBIE BpeHbIE Opra-
HU3MBI, OTCYTCTBYIOIIVe Ha TeppuTopuu EBpasuticko-
r0 9KOHOMMYECKOTo cor3a» Engunoro nepeunsa EASC
8 BUIOB BpenuTeiell pacTeHUY 1 3 BUZOB HEMATO/I,.

BxJiioueHUe KapaHTUHHBIX 06beKTOB B EqUHBIN
nepeueHb EASC U UCKJIOUEHUE U3 HETO IIPOBOAUT-
Cs1 Ha OCHOBE PEe3YyJIbTATOB HAYYHOT'0 aHaJin3a QUTO-
CAHUTAPHOI'0 PUCKA, CBI3aHHOTO0 C KAXKIbIM 06bEKTOM.

Ha Tepputopum Poccuiickoit ®emepaliuu mo co-
cTossHUIO Ha 31 mekabps 2022 . ycTaHOBJIEHBI KapaH-
TUHHbIE PUTOCAHUTAPHBIE 30HBI 110 50 KAPaHTUHHBIM
06BbeKTaM, UTO cocTaBisgeT 20% o611ero yunciia KapaH-
TUHHBIX 06beKTOB EnuHOTO mepeuts EASC:

— 26 BUJlaM HaCEKOMBIX;

— 9 BuUJIaM COPHBIX PaCTEHUI;

7 BUZaM rpubos;

— 4 BumgaM 6akTepuil u GUTOILIA3M;

— 2 BUJaM HEMATOJ;

— 2 BUpyCaM.

B pesynbTaTe IIpoBeJleHHBIX 00CIeJ0BaHNY 1 MO-
HUTOpUHra B 2022 rofy Ha TeppuTOopun Poccuiickoi
depepaliuu BbIIBJIEHBI OUarv 4 yCTAHOBJIEHBI Ka-
paHTUHHBbIE GUTOCAHUTAPHbIE 30HbI I10 TPEM HOBBIM
BUJIAM — OLHOMY rpuby (Bo36yqUTENI0 MATHUCTOCTHU
JIUCTBEB KYKYPY3bl), OLHOMY BUpPYCY (BUPYCY MO3au-
KU TIETIMHO) U OJJTHOMY COPHOMY PacCTeHUI0 (CUIIOCY
yriioBaToMy). Ouaru AByX KapaHTUHHBIX BUJ0B: OBOII-
HOTO JIUCTOBOT'O MUHEPA U 6aKTePHUaJIbHOT'O YBIJAHUST
(BmJiTa) KyKypPYy3bI — IMOJIHOCTBIO INKBUAVPOBAHBL.

Hawub6oJiee pacopocTpaHEHHBIMH II0 KOJIUYE-
CTBY M ILJIOLIAASIM YCTAHOBJIEHHBIX (PUTOCAHUTAP-
HBIX 30H ABJIAI0TCS 14 BUIOB BpequTesiel JIECHBIX
U JIECO,EKOPATUBHBIX KyIbTyp. Cpeiu JaHHBIX BUJIOB
HauboJjiee pacIpOCTPaAHEHBI CIIeAYIONINE BPeoUTeIU
Jieca: 60JIbIIION UePHBIY eJI0OBBIY ycay, YepPHBIN COCHO-
BBIU ycad, MaJIbli YePHBIA eJI0BbIY ycay, CUOUPCKUMA
LIEeJKOTIPSM, a3UaTCKUN TTOABUJ HETTAPHOTO IIEJIKO-
npsna, YepHbIM KpamyuaThiil ycad, 4epHbIi 6apXaTHO-
MATHUCTBIN ycad.

®duTtocaHutapusa. KapaHTtuH pactenuin - 12
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Ta6auuna 2

VipasaHeHNe KapaHTUHHBIX (DU TOCAHUTAPHBIX 30H
Ha TeppuTopuu Poccuiickoii ®emepanuu B 2022 rogy
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1. Hacekombie I1. HemaToabl
1. A3uaTcKu# momBU, 4 18 6475170,50 1. 3osotucTas 30 240 60 264,046
HEIapHOTO IMIEeJKOTIPSIa KapTodesbHas HEMATOIA
(Lymantria dispar asiatica) (Globodera rostochiensis)
2. AMepuKaHCKas 7 21 3916,39 III. T'pu6BI
?ﬁﬂaﬁtsa?(?qKa ) 1. AHTpPakHO3 3eMIAHUKN 1 1 24,5
yphantria cunea (Colletotrichum acutatum)
3. BosbI10#i YepHBINR 23 145 20781 043,23 (= C. xanthii)
eJIOBBIH ycad ) 2. Pak kapTodens 1 1 55,6
(Monochamus urussovi) (Synchytrium endobioticum)
4. BocTouyHa4 JIOLOXKOPKa 7 32 7084,3 3. boMormcuc 3 9 7912
(Grapholita molesta) ITOJICONTHEYHIKA
5. 3amagHbId 8 8 41,66 (Diaporthe helianthi)
(KaﬂmbOquHHCKHH) IV. BakTepuu 1 (UTONIa3MbI
IIBETOYHBIN TPUIIC —
(Frankliniella occidentalis) 1. BakTepuaiabHbIM OKOT 3 4 11 646,55
— TJIOZOBBIX KYJIBTY]
6. KanudopHutiickas 7 30 8337,22 (Erwinia amylovora)
muToBKa (Quadraspidiotus
perniciosus) 2. bBaktepuanbHOe 3 4 725,83
yBAaHue BUHOTPaLa
7. KaprodeabHas MOJIb 3 14 1741,82 (Xylophilus ampelinus)
(Phthorimaea operculella) 2 3 1 5343
— . BakTepuajbHOE ,
8. KopgqllieBo-MpﬁM?lpi{bm 1 1 25,71 yBAzaHue (BUIT) KYKypy3bl
kyton (Halyomorpha halys) (Pantoea stewartii)
gj.llc\)/lBagglgczszbm 29 204 53147 194,46 V. BUpyCHI ¥ BUPOUABI
(Monochamus sutor) (1 HOT)HBpr((:PLluapKH 4 6 1196,74
ocribl) cimB (Plum pox
10. OBOLIHOI IMCTOBOM 1 1 17,4 potyvirus) P
muHep (Liriomyza sativae) e
. PacTenus
11. Cubupckuii 9 16 1206 031,96
IeTKOTIPS 1. AM6po3sus 17 70 190 333,57
(Dendrolimus sibiricus) EX)HEHH(,’“HC:H&?I ifoli)
mbrosia artemisiifolia
12. YepHbIii 6apxaTHO- 3 4 565185,32
MATHUCTEIH ycad 2. AMbpo3us 7 24 477 662,72
(Monochamus saltuarius) TpexpasiebHasd
(Ambrosia trifida)
13. lO)xHOaMepuKaHckags 3 4 155,45 =
ToMAaTHAS MOJIb 3. l"opqa}K [10JI3y4uu 6 30 55631,58
(Tuta absoluta) (Acroptilon repens)
14. UepHblit cocHoBbIE 23 136  8826522,66 - |1ACICH TDEXIBETKOBBIN 1 2 2587
ycau (Monochamus (Solanum triflorum)
galloprovincialis) 5. [TacyieH KOJTIOUni 2 3 7500,16
15. dusokcepa 3 8 900,6 (Solanum rostratum)
(Viteus vitifoliae) 6. IToBuuku (Cuscuta spp.) 33 170 141 631,931
16. Yecypuiickui 5 8 42309191,41 7. lenxpyc 2 6 30,36
nosgurpad IIUHHOKOIIOYKOBBIA

(Polygraphus proximus)

(Cenchrus longispinus)

HawmMeHbIasa MmionaZb KapaHTUHHBIX (QUTO-
CaHWUTAPHBIX 30H YCTAaHOBJIEHA TT0 HOBBIM BU/IaM Bpe-
IUTeNeH, CBI3aHHBIM C JIECHBIMU KYJIbTypPaMU, TAKUM
KaK COCHOBBIY CEMEeHHOM KJIOTI, KJIOTI TJIaTaHOBasA KPy-
JKEBHUIIA, KJIOTI y0OBast KPYKEBHUIIA, ICEHEBAsI U3yM-
pyZIHAas 371aTKa, BOCTOUHAS KAITaHOBasA OPEXOTBOPKA.

C 3epHOBBIMU KyJIbTYPaMU CBSI3aHa BTOPAas 110 KO-
JINUECTBY BBISIBJIEHHBIX Ha TeppuUTOpUM Poccutickoit
Qenepaluu Ipymna KapaHTUHHBIX BPEJHBIX Opra-
HU3MOB — 9 BUJIOB COPHBIX pacTeHUH. [10 COCTOSHUIO
Ha 31 mexabpsa 2022 r. Ha TeppuTopuu Poccuiickoi
denepanuu HanboJiee PacIpoOCTPaHEHBI aMOPO3Us
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TIOJIBIHHOJIMCTHAS, MTOBUJIMKY, aMOpP0o3us Tpexpas-
JIeJbHas U ropyak MoJI3ydnuil.

[To maHHBIM MOHUTOPWUHTA TEPPUTOPUM CTpa-
HbI, B 2022 roay ycTtaHoBJeHO 1438 HOBBIX KapaH-
TUHHBIX (UTOCAHUTAPHBIX 30H Ha 00IIel Iouamsu
387,83 ThIC. ra 10 BCeM 9 BUIAM COPHBIX PACTEHUH.
HaunboJsblllee KOJIMYECTBO HOBBIX 30H YCTaHOBJIEHO
o noBuiankaMm (571 30Ha), aMOPO3UK MTOJBIHHOJINUCT-
HO¥U (466 30H) 1 aMOpPO3UM TPexXpasaesbHOH (225 30H).

KpoMe kapaHTWHHBIX BUJ0B COPHBIX PacTEHUN
C 3epHOBBIMU KYJIbTypaMU CBsI3aHbl U APyrue orpa-
HUYEHHO pacIpocTpaHeHHBbIe Ha Tepputopuu Poc-
cuiickolt ®emepaluy BpeHble OPraHu3Mbl ETMHOTO
nepeunsa EA3C — 1mucrtoobpasymoilas coeBasi HeMa-
TOZa, BO3OYIUTENb IIyPIIYyPHOTO II€PKOCIIOPO3a COu
1 BO30yIUTEJb IITHUCTOCTY JINCTHEB KYKYPY3HhI.

B 2022 roay B cTpaHe apeaJjl COeBOM HeMaTO bl
He U3MEeHWICS, apeasl ITypPIIypPHOIo LIEPKOCIIOPo3a yBe-
JUUUIICd Ha 569 ra B pe3yJibTaTe BbISIBJIIEHUSA HOBBIX
ouaroB 3aboJieBaHUS, a Tak)Ke JUKBUIVPOBAH e UH-
CTBEHHBIH BBISIBJIEHHBIN Ha TEPPUTOPUY POCCHUIICKO
®epnepanuy B 2019 rogy ouar Bo3byauTess 6akTepu-
QJIbHOTO YBSIaHUS (BUJITA) KYKYPY3bI.

C 3epHOBBIMU KyJIbTyPaMU CBI3aHO BBISIBJIEHUE
B 2022 roay B [ICKOBCKO# 06J1aCTH JBYX O4aroB OTCYT-
CTBOBABIIIETO B IIOCJIEIHYE OBl HA TEPPUTOPUU CTPa-
HBI TPUGHOTO 3a60I€BaHUS — IISTHUCTOCTY JINCTHEB
KYKyPY3BL.

V3 xapaHTUHHBIX 06bEKTOB, CBI3aHHBIX C TLJIO-
JIOBBIMU U ITOJHBIMU KYJIBTyPaMu, HanboJjiee pacIipo-
CTPaHEeHBbI:

— kanudopHUicKasg NMUTOBKA (KApaHTUHHBIE
uTocaHUTapHBIE 30HBI YCTAHOBJIEHHI B 189 MyHU-
UTIaJIbHBIX paiioHax 14 cyobekToB Poccutickoit de-
Iepainuy Ha miomagy 18,4 Teic. ra);

— 6aKTepuaJIbHbIN 0XKOT TIJIOIOBBIX KYJIbTYD (Ka-
PaHTUHHBIE QUTOCAHUTAPHBIE 30HBI YCTAHOBJIEHBI
B 58 MyHUIIMTTIAJIbHbBIX patioHax 17 cy6beKkToB Poccuii-
ckoit emepaliyy Ha ILUIOMany 273 ThIC. Ta);

— BOCTOYHAs TJI0J0XKOPKa (KapaHTUHHbIE uUTO-
CaHUTapHbIe 30HBI YCTAHOBJIEHBI B 58 MyHUIIUTIATb-
HBIX parioHax 15 cy6bekToB Poccuiickoi denmepanuu
Ha 1omany 30,8 ThIC. ra).

B 2020 rony BIiepBBIE HAa TEPPUTOPUU CTPAHBI
BBISIBJIEHEI []Ba KAPDAHTUHHBIX BUZA (QUTOILIa3M — (pu-
TOIJIa3Ma UCTOILeHUS rpymy U GUTonIasMa IIposm-
depanuu g6ioHu. B 2021 roxy apealt JaHHBIX BUJIOB
He U3MeHWICY, a B 2022 rofy OH yBeJIMUUJICA — yCTa-
HOBJIEHA OflHA HOBAsl KapaHTUHHAS QUTOCAHUTAPHAS
30HAa (PUTOIIIa3MBbl UCTOUEHUS TPYIIY U IBE 30HbI (PU-
TOILIa3Mbl Tposudepanny I6JI0HU.

Ha 31 mexabps 2022 1. B Poccutickoit ®emepanuu
YCTaHOBJIEHBI KApaHTUHHBIE PUTOCAHUTAPHbIE 30HbI
TOJIBKO I10 YeThIpEM KapaHTUHHBIM BujaM EnuHoro
nepeuyHs EA3C, cBsI3aHHBIM C KapTodeyieM: KapTo-
(enbHOU MOU, KapTO(]eEeTbHOM KOPOBKE, paKy KapTo-
(ensg u 3os0THCTOY KAapPTO(EJTbHON HEMATOZE.

Haubosblilee pacnpocTpaHeHre B CTDAHE UMEET
30JI0THCTas KapTodesibHasd HeMaTo/ia. [10 COCTOSHNIO
Ha 31 mekabpsa 2022 r. KapaHTUHHbIE (pUTOCAHUTAP-
Hbl€ 30HbI B OTHOLIEHWY 30JI0TUCTOM KapTOo(heabHOMR
HeMaToJ bl yCTaHOBJIEHH! B 48 cybbekTax Poccuiickoit

Odepepanuu, 343 MYyHULIUOAJNbHBIX paloHax
Ha ob6I1el momanu 595,5 Teic. ra. HecMoTps Ha TO UTO
B 2022 rozy 1o JaHHOMY BUALY HOBble KapaHTUHHBIE
duTocaHUTapHBIE 30HBI YCTAHOBJIEHBI HA IJIOILALN
2,4 TBIC. TQ, COXpPaHIeTCs TeHIeHIIUs 10 COKpalle-
HUIO0 apeajia JaHHOTO Bpeguressa kaprtodensd. Tak,
3a 2020-2022 rompl ouaru kapToeabHOM HeMaTO bl
TIOJIHOCTBIO JIMKBUIMPOBaHBI B 10 cy6bekTax Poccuii-
ckoit ®epeparniuu. Beero ¢ 2019 roga ob61as miaoiaab
KapaHTUHHBIX (QDUTOCAHUTAPHBIX 30H I10 YKa3aHHOMY
KapaHTUHHOMY 00BeKTy YMeHbIIWIach Ha 55%.

B 2022 rony ymMeHbIINJICA TaKXe apeall KapTo-
(esnbHOM MOJIY 1 BO36YAUTEIS paka KapToders, a ape-
ajn kapTodesbHON KOPOBKY Ha TeppUuTopuu Poccuti-
ckoy ®emepanuy He U3MEHUJICS.

B MockoBckoi, CMosieHCcKoM 1 TaMB6oBCKOM 06J1a-
cTsax 1 B KpacHozapckoM Kpae Ha YeThIpeX IpeIpu-
ATUAX 3alIULIEHHOro rpyHTa B 2022 roy BbISBIEH
paHee OTCYTCTBOBABUIUIM B CTPaHE BUPYC MO3auKU
nenuHo (Pepino mosaic virus), BKJIIOUeHHbIN B Efu-
HbIM tepedeHs EASC B 2021 roxy.

B 2019 rony BrepBbie B CTPaHe BBISBJIEH KapaH-
TUHHBIN BPEIUTEJb 3al[UIeHHOT'0 TPYHTa — OBOIIHOM
sucroBoit MuHep (Liriomyza sativae), crtoco6HbI I10-
BPEXJAaTh MHOTHE BUIbI OBOLIHBIX U 3€JIEHHBIX KyJIb-
Typ (0COGEHHO BPEUT TOMAaTaM, OrypIiaM U paccajie
Pa3IMYHBIX BUIOB PACTEHUN) U BHAUUTEIBHO CHIKATD
uxX ypoxxaliHocTb. B 2021 roxy, kak u B 2020 roxy, ape-
aJl JaHHOTO BPeLUTeNd He u3MeHuIICcd, a B 2022 rony
eIVHCTBEHHBIN HA TEPPUTOPUU CTPAHBI OUar OBLI
JIMKBUIVPOBAH.

B pesynbTaTe IpuMeHeHUsI KapAaHTUHHBIX (PUTO-
CAaHUTAPHBIX M€P U MEPONPUITUN 10 JIOKATU3AIIUN
0YaroB U JIMKBUJAIIUY MTOMYJSIIUN KaDaHTUHHBIX 06b-
exToB B 2022 rofy yripa3iHeHbl KapaHTUHHBIE (PUTO-
CaHUTapHbIe 30HbI 10 31 OrpaHMYEHHO pacHpocTpa-
HeHHOMY BUAy u3 50 BUIOB, 3aperuCTPUPOBAHHBIX
110 cocTosHUIO Ha 31 mekabps 2022 T. Ha TEPPUTOPUU
Poccuiickoit ®emepaliuu.

Bcero B 2022 rony ynpasgHeHbl 14 715 kapaH-
TUHHBIX (PUTOCAHUTAPHBIX 30H OOIIEN TJIOLIA]bI0
134,290 MJIH. Ta, B TOM YUCJIE:

— 12 980 KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H
10 30JIOTUCTOM KapTOo(deTbHOM HEMATOJIE;

— 1147 xapaHTUHHBIX QUTOCAHUTAPHBIX 30H
10 7 BUZAM COPHBIX PACTEHUH;

— 561 xapaHTHWHHasg (QUTOCAaHUTApHAs 30HA
o 16 BUmaM BpeguTesel;

— 10 xapaHTUHHBIX (PUTOCAHUTAPHBIX 30H
10 3 BUZaM rpubHbIX 60€3Hel pacTeHUN’;

— 10 xapaHTUHHBIX (UTOCAHUTAPHBIX 30H
1o 3 Bumam GakTepuii;

— 7 KaApaHTUHHBIX (PUTOCAHUTAPHBIX 30H
10 TIOTUBUPYCY MAapKU (OCITBI) CIIUB.

B 2022 roxy B pesynbTaTe 06HAPYKEHUS HOBBIX
0YaroB KapaHTUHHBIX BPeLHBIX OPraHU3MOB U JIUK-
BUJAIIUY PAaHEE BbISBJIEHHBIX ITOMYJISIIUH O6IIME T1JI0-
wany KapaHTUHHBIX (GUTOCAHUTAPHBIX 30H 110 CPaB-
HEHUIO C aHAJIOTUUHBIM TToKa3aTejeM Ha 31 mexabps
2021 1. He ©U3MeHUJUCH 110 10 OrpaHUYEHHO PacCIIpo-
CTPaHEHHBIM BUJAM, YBEJIMUYUINUCH — 110 16 BUgaM,
YMEHBIUTUINCH — I10 21 KapaHTUHHOMY BULY.

dutocaHutapus. KapaHtuH pactenun 14
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AHHOTALIUA
[IpencTaBJeHbl PE3YJbTAThl YETHIPEXTOAUYHOTO
(2019-2022 TT.) MOHUTOPUHTA 3aCOPEHHOCTH 00pas-
1I0B CEMSH palica, BhIPAIeHHOTO B YEThIPEX pacTe-
HUEBOIUECKUX pernoHax Cubupckoro gpemepalbHOTO
okpyra (C®0) — Kemeposckoii, HoBocubupckoit, OM-
CcKolt obyracTax u AlTatickoM kpae. 13 433 rmpoaHaiu-
3MPOBAaHHBIX 00PA3II0B CEMSIH palica BhIJEJIEeHbI Jua-
cropsl (ILJI0bI ¥ cEMeHa) 67 BUIOB COPHBIX PACTEHUH,
OTHOCAIMUXCS K 56 pomam u3 21 cemeticTBa. Hanbob-
UM YMCJIOM BUJIOB B MU3YUYEHHBIX 00pasiiax Mpes-
CTaBJIEHBI COPHbIE PACTeHUS U3 ceMeicTB KarmycTHbIe
(Brassicaceae) u MatinukoBbie (Poaceae). JIJist o6pas-
1I0B parica, IPoOUCXoAamux u3 OMcKo# 06JlacTH, BbI-
SIBJIEHO HanboJIbIlIee BUA0BOE Pa3sHO0Opasue COPHbIX
pactenuyt — 49 BuzmoB. [IJis McciaenoBaHHBIX 06pas-
1IOB CeMSH parica yCTaHOBJEeHa 06Iast YMCIeHHOCTD
IUAaCIIOpP 3aCOPSAIOIINX UX PaCTeHUH. 3aCOPEHHOCTh
MMpOaHaJIM3MPOBAHHBIX CEMSH parica, BhIPaIleHHOr 0
Ha TeppuTopuu 3amnasHor Cubupu, JOCTATOUHO BhI-
coxasi. JIOMUHUPYIONUMY BUIaMU SABIAIOTCS TPYIHO-
OTIEe/IMMble MEJIKOCEMSIHHbBIE COPHAKU: Galium vaillan-
tii, subgen. Galeopsis (incl. G. speciosa, G. bifida), Galeopsis
ladanum, Chenopodium album, Fallopia convolvulus, Per-
sicaria lapathifolia, Panicum miliaceum ssp. ruderale, Se-
taria pumila, Setaria viridis, Echinochloa crus-galli. CeMsH
U ILJIOZIOB KapaHTUHHBIX JJi EBpasuiiCKOro SKOHOMU-
yeckoro coioza (EASC) BUIOB pacTeHUN B U3yUEHHBIX
obpasiax He 06HApPYXXEHO. YCTaHOBJIEHO, YTO 73%
BBIZIEJIEHHBIX 13 00pas31[0B CEMSIH parica BUIOB COp-
HBIX PACTEHUN SIBJISIOTCS PETYIUPYEMBIMU B 33 Ipy-
rux cTpaHax. [ToJy4eHHbIE PE3YJIbTAaThl MOTYT OBITh
KCIIOJb30BAHBI AJII [IPeJBapUTEIbHON OLIEHKU CO-
OTBETCTBUS MAPTHUM CEMSH parica, BbIpaluBaeMoro
B OCHOBHBIX PaCcTeHMEBOSYECKUX PETMOHAX 3amaJHon
Cubupu, GuTOCAHUTAPHBIM TPe6OBAHUAM IIOTEHIIK-
QJIbHBIX CTPaH-UMIIOPTEPOB.

Knrwouesvie cnosa. Brassica napus, copHsaku, Cu-
6upckuit heepasibHbIN OKPYT, 9KCIIOPT MPOAYKIIUH.
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ABSTRACT
The results of a four-year (2019-2022) monitoring of
weed contamination of rapeseed seed samples grown
in four crop-growing regions of the Siberian Federal
District (SFD) — Kemerovo Oblast, Novosibirsk Oblast,
Omsk Oblast and Altai Krai are presented. Diaspores
(fruits and seeds) of 67 weed species belonging to
56 genera from 21 families were isolated from 433 ana-
lyzed samples of rapeseed seeds. The largest number of
species in the studied samples are weeds from the Bras-
sicaceae and Poaceae families. For samples of rapeseed
originating from Omsk Oblast, the largest weed species
diversity of 49 species was reported. For the studied
samples of rapeseed seeds, the total number of dias-
pores of plants contaminating them was established.
The contamination of the analyzed seeds of rapeseed
grown in Western Siberia is quite high. The dominant
species are hard-separable small-seeded weeds: Gali-
um vaillantii, subgen. Galeopsis (incl. G. speciosa, G. bifida),
Galeopsis ladanum, Chenopodium album, Fallopia convolvu-
lus, Persicaria lapathifolia, Panicum miliaceum ssp. rude-
rale, Setaria pumila, Setaria viridis, Echinochloa crus-galli.
Seeds and fruits of plant species that are of quarantine
status for the Eurasian Economic Union (EAEU) were
not detected in the studied samples. It has been estab-
lished that 73% of weed species isolated from rape-
seed seed samples are regulated in 33 other countries.
The results obtained can be used for a preliminary
assessment of the compliance of rapeseed seed lots
grown in the main crop growing regions of Western Si-
beria with the phytosanitary requirements of potential
importing countries.

Key words. Brassica napus, weeds, Siberian Federal
District, product export.
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BBEJEHUE

aric (Brassica napus L.) — pacTeHue u3
cemerictBa KamycTtHble (Brassicaceae),
SIBJISIETCSI BaKHEWIEeH TeXHWUYEeCKOM
KyJIbTypOW, BBIpallBaeMOM B OCHOB-
HOM C LIeJIbI0 TIOJIyUYeHMs Macja U Kop-
MOB [IJIST CEJIbCKOXO3SIMCTBEHHBIX JKU-
BOTHBIX. KpoMe TOTO, paIiC SIBJISIETCS
OTJINYHBIM MEIOHOCOM U CHIepasib-
HBIM pacTeHrueM. COBpeMeHHbIe COpPTa parica OTJInva-
FOTCSI BBICOKOM ITPOYKTUBHOCTBIO, a B 1[€JIOM 5Ta KYJIb-
Typa XOPOIIIO ITPUCTIOCOBIeHa K YMEPEHHOMY KJIUMATY.
VIHHOBAIIMOHHbIE TEXHOJOTUY BO3IEJbIBAHUS U BO3-
pacraroiasi MOTPeOHOCTb B PACTUTENbHBIX Macjiax
¥ BBICOKOOEJIKOBBIX KOPMaX 00eCIIeUYnBaIOT IIOBLIIIEH-
HBIN MHTEPEC K Paricy CpeAy CeIbX03ITPON3BOIUTENIEH.

CymecTByeT 2 (DOPMBI KyJIbTUBUPYEMOTO parica —
03mMas U ipoBast. OCHOBHBIMU IPOU3BOIUTEIAMU SPO-
BOTO parica IBJSIOTCSA cTpaHbl CeBepHOUW AMepPUKU:
B OIHOY TOIbKO KaHaze cocpenoToueHo 9,49 MJIH ra 1o-
ceBOB. O3UMBIH parIC MIMPOKO KyJIbTUBUPYETCS B CTPa-
Hax EBpocor03a: Mo aKTyaJIbHbIM JJAHHBIM, 3[IECh 3TOMU
KYJIbTYPOM 3aHATO 6,22 MJIH r'a 3eMeJlb. B TeueHue 110-
CJIeIHUX TISITH JIET CYIeCTBEHHO YBEJIMYUIIOCH IIPO-
M3BOJICTBO parica B uauu (9,3 MJH ra) u Kutaiickoi
Hapopuoii Pecrybuiuke (3,69 mute ra) (https://momne.pd/
journal/publication/1731).

Poccus 110 TI0mMIaAaM U BaJoBbIM cbopaM parica
ycrymnaeT Kanagzie, EBpocorody, Uaguu u KuTtar 1 KOH-
KypupyeT ¢ ABcTtpanuei, YkpanHou u CIIA. [To mpo-
rHO3aM 3KCIIepPTOB, mouaau parnca B PO k 2024 r.
IOCTUTHYT 1,9-2,5 MJTH Ta, a BaJIOBbIe C60PBI CEMSH —
3,0-4,1 muu T (Fouvyapos, Kapmnaues, 2020).

TToceBHas ruIonIaAb parca B 2022 1. B Poccutiickoi
depepaiiuy, coriacuo nHpopmauuu Poccrarta, cocTa-
Buita 2,3 miH ra (+39,2% k 2021 r.); BaJIOBOI cH6op —
4,563 MaH T (+63,2%), 13 KOTOPBIX 1,6 MJIH T TIPUXO-
IUTCS Ha 03WMBIHM paric. [0 MHEHUI0 PYKOBOJCTBA
poccuiickoi Accolaliuy IPOU3BOAUTEIIEl 1 ITepepa-
6oTumkoB parica «PACPATIC», BocTpe60BaHHOCTD parica
[LJI51 TPOM3BOZCTBA MacJia ¥ KOPMOB JIJI5I CeJTbCKOXO035T1i -
CTBEHHBIX )KMBOTHBIX CIIOCOGCTBYET I BYX-TPEXKPAT-
HOMY YBEJIMUEHUIO ITPOU3BOJICTBA DTON MACIUYHOU
KynbTYpbl B Poccuu. Y POCCUECKOTO >KMBOTHOBOZCTBA
CYLIECTBYET KOJIOCCATbHAS TOTPEGHOCTD B parice — 3Ta
KyJIbTypa MCIOJIb3yeTCs IJIsT TPOU3BOICTBA KOPMOB
(KMBIXa ¥ MIPOTa). TaK, TOJIBKO MOJIOYHOMY CEKTOPY
’KMBOTHOBOJZICTBA TPeOyeTcs MOPSAIKa 4 MJIH T MacJio-
CEeMSH B T'OJI, UTO CO3JaeT O0JIbIIION 3a4eI IJIA 3aMelle-
HUS UMIIOPTHOTO KOPMOBOIO 0eJjiKa 0TeYeCTBEHHBIM
(https://mone.pd/journal/publication/1731).

B HacToOsIIEE BPEMS B YCIOBUSX CYIIIECTBEHHOI'O
pocTa MPOM3BOJICTBA POCCUMCKOT0 parica OCHOBHBIE
PETHOHBI €r0 BO3MEJNIbIBAHUSA CMECTUINCh U3 LleH-
TpasbHOU Poccuu B 3anamuyi Cubups 1 [10BOJIKbE.
ITo maHHBIM ACCOIIMAIIMY IIPOM3BOAUTEINIEH U IIepe-
paboTYMKOB parica, pacTeHUEeBOJYEeCKHEe PETHUOHBI
Cubupckoro ¢enepaibHOTO OKpyra — KpacHOAPCKU
u AnTtaiickuit kpas, KemepoBckaa u HoBocubupckas
06J1acTy — BXOAAT B TOI-10 POCCUUCKUX IIPOU3BOIY-
Tenel cemsaH parca (https://rosraps.ru/2023/03/13/
rapeseed_production_russia_2022).

B mesnoMm B 3amagnHoi Cubupu 3a ITOCIemHUE
TOZbI TTOCEBHBIE TIONIAIY IO/, IPOBBIM PAricOM yBe-
anuuiauck B 11,7 paza. HapamuBaHue IIPOMU3BOLCTBA
CeMSTH TaHHOM KYJIbTYPbI CBI3aHO 3[IECh C BBEIEHUEM

INTRODUCTION

apeseed (Brassica napus L.), a plant of the

family Brassicaceae, is an important tech-

nical culture grown mainly to extract oil

and feed for farm animals. Besides, rape-

seed is an excellent honey plant and green
manure plant. Modern rapeseed varieties are high-
ly productive, and in general this crop is well adapted
to a temperate climate. Innovative cultivation techno-
logies and the growing demand for vegetable oils and
high-protein feeds provide increased interest in rape-
seed among agricultural producers.

There are 2 forms of cultivated rapeseed — win-
ter and spring. The main producers of spring rape-
seed are the countries of North America: 9.49 million
hectares of crops are concentrated in Canada alone.
Winter rapeseed is widely cultivated in the EU coun-
tries: according to current data, 6.22 million hectares
of land are occupied by this crop. Over the past five
years, rapeseed production has increased significant-
ly in India (9.3 million ha) and the People’s Republic of
China (3.69 million ha) (https://mone.pd/journal/pub-
lication/1731).

In terms of area and gross yield of rapeseed, Rus-
sia is inferior to Canada, the European Union, India
and China and competes with Australia, Ukraine and
the USA. According to experts, the area of rapeseed
in the Russian Federation will reach 1.9-2.5 million
hectares by 2024, and the gross seed yield will reach
3.0—4.1 million tons (Goncharov, Karpachev, 2020).

According to Rosstat, the sown area of rapeseed in
2022 in the Russian Federation amounted to 2.3 mil-
lion hectares (+39.2% by 2021); gross harvest — 4.563
million tons (+63.2%), of which 1.6 million tons are
winter rapeseed. According to the leadership of the
Russian Association of Producers and Processors of
Rapeseed “RASRAPS”, the demand for rapeseed for the
production of oil and feed for farm animals contributes
to a two-threefold increase in the production of this
oilseed in Russia. The Russian livestock industry has a
huge need for rapeseed — this crop is used for the pro-
duction of feed (oilseed cake and meal). Thus, only the
dairy sector of animal production requires about 4 mil-
lion tons of oilseeds per year, which creates a large re-
serve for replacing imported feed protein with domes-
tic one (https://mone.pd/journal/publication/1731).

Currently, in the context of a significant increase
in the production of Russian rapeseed, the main re-
gions of its cultivation have shifted from Central Rus-
sia to Western Siberia and the Volga region. According
to the Association of Rapeseed Producers and Proces-
sors, the crop-growing regions of the Siberian Fede-
ral District — Krasnoyarsk Krai and Altai Krai, Keme-
rovo Oblast and Novosibirsk Oblast — are among the
top 10 Russian rapeseed producers (https://rosraps.
ru/2023/03/13/rapeseed_production_russia_2022).

In general, in Western Siberia, in recent years, the
sown area under spring rapeseed has grown by 11.7
times. The increase in the production of seeds of this
crop is associated with the commissioning of medi-
um-sized seed processing plants in Altai Krai, Omsk
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B BKCITyaTaluio B Aitalickom kpae, OMckoi u ToM-
CKOI 06JIacTSIX CpedHEeMOIHbIX 3aBOOB I10 IIepepa-
60TKe CeMSH U PEKOHCTPYKIIVEH JeUCTBYIOIMNX KPYTI-
HBIX MACJIO3KCTPAKIIMOHHBIX 3aBOL0B. CPO uMeeT
JIOCTaTOYHO GOJIbINIYE Pe3EPBHI IJIs HapallliBaHMs I10-
CEeBOB IPOBOTO palica Ha ceMeHa. [1o pacueTram cremu-
QJIMCTOB, TIOCEBHI SIPOBOT0 Parica MOTYT IOCTUYb 3/IECh
1 myH ra. BelpalieHHbIN B 3anafgHol Cubupu ypoxan
CeMsH SIPOBOTO Parica peajusyeTcs, KpOMe BHYTPEH-
HUX ITOTPEO6HOCTEN, B OCHOBHOM B €BPOITEHCKYIO YaCTh
Poccuu u cTpanbl A3naTCKO-TUXOOKEaHCKOTO PETUO-
Ha (HypasiragsHoB, @uaumMoHoB, 2018). B 2022 r. CPO
3aHSJ BTOPOE MECTO Cpequ MaKpPOPeruoHoB Poccuu
(mocyie CeBepo-3amnamHoro GefepajlbHOr0 OKPyTa)
10 3KCIIOPTY CEMAH parica: oYty 163 ThIC. T CEMAH
STOM KYJIbTYPhI GBLIO0 BRIBE3EHO 32 PYOEX (TpenmMyIie-
ctBeHHO B Kuraii, Besmapych u Kazaxcran). [To cpas-
HeHnio ¢ 2021 1. 06bEMBI DKCIIOPTA CEMSIH parica
u3 Cubupu yBenuuuianch B 4,7 pasa (https://rosagroe-
ko.ru/2023/02/10/exportOof-rape-seeds).

B cBsI3M C TeM, UTO paric SIBJISETCSI MEJIKOCEMSIH-
HOI KyJIbTYpPOU, €ro ceMeHa YacTO O6BIBAIOT CUJIBHO
3acopeHbl U TPebyIOT crieluaibHOM ounCcTKU. TexHOo-
JIOTHS TOCJIeyOOPOUYHOM MoAPaboTKU ceMsH parca
MHOTOCTyIIeHYaTas ¥ BKJIIOYAET B cebs TpU IT0CIesio-
BaTeJIbHbIe OUUCTKU: NIPEIBAPUTEIbHYI0, OCHOBHYIO
¥ OKOHYATEJIbHYH. [Tocjie OCHOBHOM OUMCTKYU B cEMe-
Hax parica IpUCyTCTBYIOT TOJIbKO TPYAHOOTIENVIMbIE
TIPUMECH, B TOM UYUCJIe CEMEHA COPHSIKOB CO CXOXKVMU
¢ paricoM (pu3MKo-MeXaHMYEeCKUMHU XapaKTeprUCTHUKA-
mu: Brassica campestris L., B. juncea (L.) Czern., Raphanus
raphanistrum L., Sinapis alba L., Barbarea vulgaris R. Br.,
Galium aparine L., Panicum miliaceum ssp. ruderale (Kitag.)
Tzvelev, a Taxske Setaria viridis (L.) P. Beauv. u S. pumila
(Poir.) Roem. & Schult. (Py6er u gp., 2014; I'ynumosa,
2019). Heo6X0guMOCTh OUKUCTKY CEMSH parica 0T Cop-
HBIX IpUMecel 0UeBUIHA — 60JIbIIOE KOJTUYECTBO I1a-
CIIOP COPHSIKOB MOXKET 3HAUNTEbHO CHIXKATh KAUECTBO
TIOJIyYaeMOoU U3 parica mpoayKuuu. JIokazaHo, 4To Ipu
nepepaboTKe CEMSH parica, 3arps3HeHHbIX ceMeHaMuU
COPHBIX pacTeHuli cemeiicTBa KamycTHbie (Brassicace-
ae), MOXKeT 3HAYUTEIBbHO YXYAIIAThCS KAYeCTBO ITOJIY-
YyaeMbIX Macyia 1 Myku (Davis et al., 1999).

3acopeHHOCTU ceMSH parica Heob6XoouMo yae-
JISITh 0c060€ BHUMAaHMe IIPU OCYIIECTBIEHNUY SKCITOP-
Ta 9TOU KYJNbTYPHI, T. K. MHOTHE CTPAaHbl — UMITIOPTEPHI
poccuiickol MpPOAYyKIIUKU PacTeHUEBOACTBA BHIIBU-
raloT KapaHTHHHbIE (hpuTOCaHUTapPHbIE TPEOOBAHMUS,
B TOM YWCJIe ¥ B OTHOIIEHUY CeMSIH COPHAKOB. Heco-
OJIofeHYe TaHHBIX TPeOOBAHUY MOXET TIOBJIEUD pPe-
MIyTallMOHHbIE PUCKU [Jis PO 1 BO3MOXKHBIYA 3amIpeT
9KCITOPTa POCCUHCKOr0 parica B P, CTPaH.

Lleabio HAaCTOSIEHN PAOOThHI IBUJIOCH BhISIBJIEHIE
MOTEHIINAJBHOTO (PUTOCAHUTAPHOTO PUCKA IIPU DKC-
mopTe ceMsaH parica us Cubupckoro ¢genepasbHOTO
OKpyTa B CTPaHbI-UMIIOPTEPHI.

MATEPUAJIbBI 1 METO/IbI

Il ycTaHOBJIEHUS BULOBOT'O COCTaBa COPHIKOB, 3a-
COPAIOIIMX CeEMEeHa parica, apropamMu B 2019-2022 rr.
OBLIM TIPOBEJIeHBI TeP6OJIOTUYECKE UCCIeI0BAHUS
nocTynuBumux B ToMmckuil punuan @Iy «BHUUKP»
B paMKax (elepalbHOro IPOeKTa «IKCIIOPT IMIPOLYK-
uu ATTK» 433 06pas1ioB CEMSH parica, BbIpalleHHOro
B UeThIpeX permoHax 3amnagHoi Cubupu: KeMepos-
ckoi (243 ob6pasiia), HoBocubupckoi (74 obpasiia),

Oblast and Tomsk Oblast and the reconstruction of ex-
isting large oil extraction plants. The Siberian Fede-
ral District has sufficiently large reserves to increase
the sowing of spring rapeseed for seeds. According to
specialists’ calculations, spring rapeseed crops can
reach 1 million hectares here. The harvest of spring
rape seeds grown in Western Siberia is sold, in addi-
tion to domestic needs, mainly to the European part
of Russia and the countries of the Asia-Pacific region
(Nurlygayanov, Filimonov, 2018). In 2022, the Sibe-
rian Federal District was in the second place among
the macroregions of Russia (after the North-Western
Federal District) in the export of rapeseed: almost
163 thousand tons of seeds of this crop were export-
ed abroad (mainly to China, Belarus and Kazakhstan).
Compared to 2021, the volume of exports of rapeseed
seeds from Siberia increased by 4.7 times (https://ros-
agroeko.ru/2023/02/10/exportOof-rape-seeds).

Due to the fact that rapeseed is a small-seeded
crop, its seeds are often heavily contaminated and re-
quire special cleaning. The technology of post-harvest
processing of rapeseed seeds is multi-stage and in-
cludes three successive cleanings: preliminary, main
and final. After the main cleaning, only hard-to-sepa-
rate impurities are present in rapeseed seeds, includ-
ing weed seeds with physical and mechanical charac-
teristics similar to rapeseed: Brassica campestris L.,
B. juncea (L.) Czern., Raphanus raphanistrum L., Sinapis
alba L., Barbarea vulgaris R. Br., Galium aparine L., Pani-
cum miliaceum ssp. ruderale (Kitag.) Tzvelev, Setaria vi-
ridis (L.) P. Beauv. and S. pumila (Poir.) Roem. & Schult.
(Rubets et al., 2014; Gulidova, 2019). The need to clean
rapeseed seeds from weeds is obvious — a large num-
ber of weed diaspores can significantly reduce the
quality of products obtained from rapeseed. It has been
proven that during the processing of rapeseed seeds
contaminated with Brassicaceae weed seeds, the qua-
lity of the resulting oil and flour can significantly dete-
riorate (Davis et al., 1999).

The contamination of rapeseed seeds should be
given special attention when exporting this crop, since
many countries importing Russian crop products put
forward quarantine phytosanitary requirements, in-
cluding for weed seeds. Failure to comply with these
requirements may entail reputational risks for the
Russian Federation and a possible ban on the export
of Russian rapeseed to a number of countries.

The purpose of this work was to identify a poten-
tial phytosanitary risk when exporting rapeseed from
the Siberian Federal District to importing countries.

MATERIALS AND METHODS

To establish the species composition of weeds contam-
inating rapeseed seeds, the authors conducted herbo-
logical studies of the 433 rapeseed seed samples grown
in four regions of Western Siberia: Kemerovo Oblast
(243 samples), Novosibirsk Oblast (74 samples), Omsk
Oblast (65 samples) and Altai Krai (51 samples) in
2019-2022.

In all the studied samples, the prevailing weed
species were established and the number of weed
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OmMcko¥ (65 06pasiioB) 06aacTIX U AJITACKOM Kpae
(51 o6paszer).

Bo Bcex ucciienyeMbix 06pasiiax yCTaHOBJIEHbI
peobaLaolye COpPHbIe BUIBI U TTOACUYUTAHO YHUCIIO
nuacrop (ILUIOJOB U CeMSH) COPHBIX pacTeHuu. s
9TOTO U3 KaXKJI0ro obpasiia maccoit 0,5—1 KI BbIZEJIs-
JIVCh IVACIIOPBI BCEX COPHBIX BUIOB, 3aTEM C ITIOMO-
b0 OMHOKYISIPHOTO MUKpPOcKotmia Stemi 305 (ZEISS)
IIPOBOJAMUIACH UX UAEHTUDUKAIIUS C YUETOM OCHOB-
HBIX MOP(OJIOTUYECKUX TTPU3HAKOB TIJIOJOB, IIEJIBIX
CeMsIH U YaCTUYHO O6pYIIEeHHBIX CeEMSAH. JIJis ompe-
IeJIeHUd IJI0J0B U CEMSH MCIIOJIb30BaIICh KJIACCHU-
yeckure pykoBojcTBa ([lo6poxoTos, 1961; MalicypsH,
ArtabekoBa, 1978; MockaneHnko, I0guun, 1999), a Takxe
KapIoJioruyecKas KoJIeKius ToMcKoro ¢unalia
OTBY «BHUVIKP». [IJis1 TOTO 4YTO6BI YyCTAHOBUTD YKCJIO
(KOJIMYEeCTBO) ILJIOOB 1 CEMSIH COPHBIX BUIOB, U3 KaXK-
IIoTo o6pasila ceMdH parica B COOTBETCTBUU C MO U-
pupoBaHHON aBTOPAMU OOIIENPUHATON METOLN-
ko1 (TOCT 12037-81) oT6upasiock mo 10 mpobd Maccoii
10 r ¥ IpOBOIMIICS IIOZICUET BCEX NUACIIOP COPHSIKOB,
a 3aTeM JlejaJics repepacyeT Ha 1 Kr ceMsH.

PE3VYJIBTATBI U OBCYKJEHUE

B ceMeHax MpoOOBOJIbCTBEHHOTrO parica, BrIpalleH-
HOTO B yeThipex peruoHax COO, obHapPyKeHBI Aua-
CIIOPBI 67 BUIOB COPHSAKOB, OTHOCAIIIUXCSI K 56 pojam
u3 21 cemericTBa. BUIoBOI cOCTaB BhIIBJIEHHBIX JUa-
CITOP COPHBIX PacTEHUM ITpeicTaBieH B Tabj. 1. Ha-
3BaHUs PACTEHUY NPUBOAATCSI B COOTBETCTBUU C In-
ternational Plant Names Index (https:/www.ipni.org).

Haun6oablinM TaKCOHOMUYECKHUM Pa3sHooOpasu-
eM IIpelicTaBJieHbl ceMelicTBa Brassicaceae (7 pomos,
8 BumoB), Poaceae (6 pomos, 7 Bum0OB), Asteraceae,
Chenopodiaceae u Polygonaceae (110 5 pozmoB 1 6 BH-
noB), Fabaceae (4 poma, 5 BumoB), Lamiaceae (3 poza,
5 BumoB), Boraginaceae u Caryophyllaceae (1o 4 poma
u 4 Bupa), a Takke Amaranthaceae (1 pox, 3 Buza).
Ipyrue ceMelcTBa IpeICTaBIeHbl 1-2 BULAMU.

O611ee YMCI0 BUIOB COPHBIX pacTeHUl, o6Ha-
PYKEHHBIX B CEMeHax parica, HEMHOTO BapbupyeT
B 3aBMCHMOCTY OT PErrMOHa €ro BhIpaluBaHUA (CM.
Taby. 1). HauGosbIllee BUIOBOE pasHooOpasue cop-
HSIKOB 00HAapYy’KEHO B 00pasiiax parca, MoCTYIUBIINX
n3 OMckoi obsiactu (49 BUIOB).

B o6pasiiax 13 Bcex YeThIpeX PEruoHOB 00HAaPy-
JKeHBI IUAcIiOpbl 24 COPHBIX BULOB: Amaranthus retro-
flexus, Avena fatua, Buglossoides arvensis, Cannabis sativa,
Chenopodium album, Convolvulus arvensis, Echinochloa
crus-galli, Erodium cicutarium, Euphorbia virgata, Fagopy-
rum tataricum, Fallopia convolvulus, subgen. Galeopsis®,
Galium vaillantii, Lappula squarrosa, Melilotus officinalis,
Neslia paniculata, Panicum miliaceum ssp. ruderale, Persi-
caria lapathifolia, Raphanus raphanistrum, Setaria pumila,
S. viridis, Stachys palustris, Thlaspi arvense, Tripleurosper-
mum inodorum. [TpaKTU4YeCKY BCe 9TU BUIbI (MCKII0Yas
sk Buglossoides arvensis, Euphorbia virgata v Melilotus
officinalis), To HaMIMM HAGJIIOAEHUSAM, IPOBELEHHBIM
B 2018-2020 rr. (96esb u Ap., 2019, 2020, 2021), 11u-
POKO IIpeICcTaBIEHbI B Pa3JIMUHBIX arporeHosax CPO,
B TOM YMCJIe U B [IOCEBAX parica.

* 3pecb 1 fanee no TEKCTY Nof Ha3BaHWeM «subgen. Gale-
opsis» nogpasymesatoTcs 2 Buaa — Galeopsis speciosa Mill.
1 G. bifida Boenn., apeMmbl (mMacnopbl) KOTOPbIX HE UMELOT
LOCTOBepHbIx oTnnyumii (Cyxonososa u ap., 2022).

diaspores (fruits and seeds) was counted. To do this,
diaspores of all weed species were isolated from each
sample weighing 0.5-1 kg, then using a binocular mi-
croscope Stemi 305 (ZEISS) they were identified tak-
ing into account the main morphological characters
of fruits, whole seeds and partially collapsed seeds. To
determine the fruits and seeds, classical manuals were
used (Dobrokhotov, 1961; Maisuryan, Atabekova, 1978;
Moskalenko, Yudin, 1999), as well as the carpological
collection of the Tomsk branch of VNIIKR. In order to
establish the number of fruits and seeds of weed spe-
cies, 10 samples weighing 10 g were taken from each
sample of rapeseed seeds in accordance with the gene-
rally accepted method modified by the authors (GOST
12037-81), and all weed diaspores were counted, and
then a recalculation was made per 1 kg of seeds.

RESULTS AND DISCUSSION

In the seeds of food rapeseed grown in four regions of
the Siberian Federal District, diaspores of 67 weed spe-
cies belonging to 56 genera from 21 families were de-
tected. The species composition of the identified weed
diasporesis presented in Table 1. Plant names are giv-
en in accordance with the International Plant Names
Index (https://www.ipni.org).

The most taxonomically represented families are
Brassicaceae (7 genera, 8 species), Poaceae (6 genera,
7 species), Asteraceae, Chenopodiaceae and Polygona-
ceae (5 genera and 6 species each), Fabaceae (4 genera,
5 species), Lamiaceae (3 genera, 5 species), Boragina-
ceae and Caryophyllaceae (4 genera and 4 species
each), and Amaranthaceae (1 genus, 3 species). Other
families are represented by 1-2 species.

The total number of weed species detected in
rapeseed seeds varies slightly depending on the re-
gion of its cultivation (see Table 1). The maximum
weed species diversity was detected in rapeseed sam-
ples received from Omsk Oblast (49 species).

Diaspores of 24 weed species were detected in
samples from all four regions: Amaranthus retroflexus,
Avena fatua, Buglossoides arvensis, Cannabis sativa, Cheno-
podium album, Convolvulus arvensis, Echinochloa crus-gal-
li, Erodium cicutarium, Euphorbia virgata, Fagopyrum ta-
taricum, Fallopia convolvulus, subgen. Galeopsis*, Galium
vaillantii, Lappula squarrosa, Melilotus officinalis, Neslia
paniculata, Panicum miliaceum ssp. ruderale, Persica-
ria lapathifolia, Raphanus raphanistrum, Setaria pumila,
S. viridis, Stachys palustris, Thlaspi arvense, Tripleurosper-
mum inodorum. According to our observations conduct-
edin 2018-2020 (Ebel et al., 2019, 2020, 2021), almost
all of these species (with the exception of Buglossoides
arvensis, Euphorbia virgata and Melilotus officinalis) are
widely represented in various agrocenoses of the Si-
berian Federal District, including rapeseed crops.

Table 2 provides the results of counting the num-
ber of diasporic weed species in the most contaminated

* Hereinafter, the name “subgen. Galeopsis” means 2
species — Galeopsis speciosa Mill. and G. bifida Boenn.,
eremes (diaspores) of which do not have significant
differences (Sukholozova et al., 2022).
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Ta6J1. 1. BUZI0BOIi cCOCTaB COPHBIX PAaCTEHUIi, 3acOPAIIINX ceMeHa pamnca B CPO0 (2019-2022 rr.)
Table 1. Species composition of weeds contaminating rapeseed seeds

in the Siberian Federal District (2019-2022)

PeruoHsbl Bo3/€eJ1ibI-

PeruoHsl Bo3/€eJ1bI-

BaHMS parnca BaHMA parnca
Rapeseed cultivation Rapeseed cultivation
regions regions

Ne - Ne _

n/u  Bupj copHOro pacTeHus AK KO HCO 00 n/um  Bupj cOpHOro pacTeHus AK KO HCO 00

N2  Weed species AK KO NSO 00 N2 Weed species AK KO NSO 00

1  Amaranthus albus L. + 34 Galeopsis ladanum L. + + o+

2 Amaranthus blitoides S. Watson + + 35 Galium vaillantii DC. + o+ o+

3 Amaranthus retroflexus L. + o+ + o+ 36 Knautia arvensis (L.) Coult. + +

4 Arctium tomentosum Mill. + 37 Kochia scoparia (L.) Schrad. +

5  Atriplex patula L. + 38 Lactuca sp. +

6  Atriplex tatarica L. + 39 Lappula squarrosa (Retz.) Dumort. + o+ o+ o+

7  Avenafatua L. + o+ o+ o+ 40 Lathyrus tuberosus L. + +

8  Axyris amaranthoides L. + 41  Lycopsis arvensis L. + +

9  Berteroa incana (L.) DC. + + o+ 42 Malva pusilla Sm. + o+ +

10 Brassica campestris L. + o+ 4+ 43 Medicago sp. +

11 Buglossoides arvensis (L.) .M. Johnst. + o+ o+ o+ 44 Melandrium album (Mill.) Garcke + o+ +

12 Bunias orientalis L. + 45  Melilotus officinalis (L.) Lam. + o+ o+ 4

13 Camelina microcarpa Andrz. ex DC. + 46 Neslia paniculata (L.) Desv. + o+ o+ o+

14 Camelina sativa (L.) Crantz + 47 Nonea rossica Steven + o+ o+

15 Cannabis sativa L. + o+ o+ o+ 48 Panicum miliaceum ssp. ruderale + o+ o+ o+

16 Centaurea cyanus L. + + + (Kltég') Tzve?ev

- 49  Pastinaca sativa L. +

17 Centaurea scabiosa L. + + — -

- 50 Persicaria lapathifolia (L.) Delarbres.1. + + + +

18 Chenopodium album L. + o+ + o+ -

— - 51 Plantago media L. +

19 Cirsium arvense (L.) Scop. s. L. (incl. + o+ o+ -

Cirsium incanum (S.G. Gmel.) Fisch. 52 Polygonum aviculare L. +
ex M. Bieb., Cirsium setosum (Willd.) 53 Raphanus raphanistrum L. o+ o+ o+
Bcsstn) 54 Rumexs &

20 Conium maculatum L. + + p-

; R L .
21 Convolvulus arvensis L. + o+ o+ o+ 55 Rumesx stenophyllus Ledeb i
" ] ila (Poir.) R . hult.
22 Corispermum declinatum Stephan ex Iljin + + e demmppiy P e dehle - -
- 57 Setaria viridis (L.) P. B . S. Str.
23 Dracocephalum thymiflorum L. + otaria viridis (L.) eauv. . st oot "
; ; 58 Sil ti e

24 Echinochloa crus-galli (L.) P. Beauv. + o+ o+ o+ ilene noctifiora i

— : 59 § l is L.
25 Elytrigia repens (L.) Nevski + o+ PErguUla arvensis tT

- ; 60 Stachys annua (L.) L. +

26 Eriochloa villosa (Thunb.) Kunth + ik @)

- ; ; , 1 is L.

27 Erodium cicutarium (L.) LHér. + o+ o+ o+ 61 Stachys palustris oot "

; ; 5 62 Stellari dia (L.) Vill. +

28 Euphorbia helioscopia L. + e O

- : 63 Thlaspi L.
29 Euphorbia virgata Waldst. & Kit. + o+ o+ o+ G5ps arvense oot "
- 64 Tripl inod I,

30 Fagopyrum tataricum (L.) Gaertn. + o+ o+ o+ SZE %L;LOSP ermum inodorum (L.) T

31 Fallopia convolvulus (L.) A. Love + o+ o+ o+ 65 Vicia cracca L. + o+ o+

32 Fumaria officinalis L. + 66 Vicia hirsuta (L.) Gray + o+ o+

33 Galeopsis (subgen. Galeopsis + o+ o+ o+ 67  Viola arvensis Murray + 4

C.C. Towns., incl. G. speciosa Mill., D a1 42 37 49

G. bifida Boenn.)

AK — AnTarickuin kpait; KO — KemepoBckasi obnactb; HCO — HoBocubupckas o6nactb; 00 — OMckas obnacTb.
AK — Altai Krai; KO — Kemerovo Oblast; NSO — Novosibirsk Oblast; 0O — Omsk Oblast.

B Ta6u1. 2 mpuBeeHbI Pe3yJIbTaThI ITOACYETa YKC-
JIEHHOCTHY JAUACIIOP COPHBIX BUJIOB B HanboJjee 3aco-
PEHHBIX IAPTUIX CeMAH parca. K BugaM-IoMuHaHTaM,
yalie BCero 3acCOopAIUM ceMeHa LaHHOU KYJIbTYPhI
B CDO, 0OTHOCATCA TPYLHOOTAEJIUMBIE MEJIKOCEMSH-
Hble copHaku: Galium vaillantii, subgen. Galeopsis, Gale-
opsis ladanum, Chenopodium album, Fallopia convolvulus,

batches of rapeseed seeds. The dominant species
that most often contaminate the seeds of this crop
in the Siberian Federal District are hard-separable
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Tab.J1. 2. 3aCOPEHHOCTh HEKOTOPHIX MaPTHii cCEMAH parica, BhIpaleHHoro B Ch0
Table 2. Contamination of some batches of rapeseed cultivated in the Siberian Federal District

YucJio COPHBIX BUJI0B

0611ee KOJIMYeCTBO JUACIIOP

MecTo B o0pa3ue COPHBIX BU/IOB, IIT/KI
BBIPALIBAaHUA Number of weed species JloMuHUpYyOIIYE BUAbI-3aCOPUTEIHU Total number of weed species
Place of cultivation in the sample Dominant weed species diaspores, pcs/kg
AnTaickui Kpan 23 subgen. Galeopsis, Galeopsis ladanum, 6060
Altai Krai Setaria pumila, S. viridis, Chenopodium album
17 Echinochloa crus-galli, Chenopodium album, 1876
Panicum miliaceum ssp. ruderale
22 Setaria pumila, subgen. Galeopsis, 2728
Persicaria lapathifolia, Echinochloa crus-galli
KemepoBckas obyactb 36 subgen. Galeopsis, Galium vaillantii, 2720
Kemerovo Oblast Neslia paniculata
OmMckas 06J1acThb 30 Galium vaillantii, Fallopia convolvulus, 2850
Omsk Oblast Panicum miliaceum ssp. ruderale, Vicia hirsuta
26 Galium vaillantii, Lappula squarrosa, 4710

Chenopodium album, Convolvulus arvensis

Persicaria lapathifolia, Panicum miliaceum ssp. ruderale,
Setaria pumila, S. viridis, Echinochloa crus-galli.

Takue copHbIe BUIbI, Kak Chenopodium album, Ga-
leopsis bifida, Persicaria lapathifolia, Setaria pumila, S. vi-
ridis u Echinochloa crus-galli, IBISI0TCS OITAaCHBIMY COP-
HSKaMM, KOTOPbIE IIPX MacCOBOM PACIPOCTPaHEHUU
MOTYT IPUYMHUTH SKOHOMUYECKUH yIepo, 3aMeTHO
CHIM)Kas KaueCTBO W IOTPEOUTENbCKYI0 IIeHHOCTh
MIPOAYKIIMY PAaCTUTEJIbHOTO ITpoucxoxaenus ([lepe-
4eHb..., 2010).

B 1I€JI0M MOXKHO CJIeJlaTh BbIBOJ, O JOCTATOYHO
CUJIBHOM 3aCOPEHHOCTH CEMSH IIPOLOBOJIbCTBEHHOIO
parca, BerpamuBaeMoro B CPO Ha sKcmopT (CM. pu-
CYHOK).

Buabl COPHBIX pacTeHU, BXOAguue B EQUHbBIN
nepevyeHb KapaHTUHHBIX 06bekTOB EASC (https://
vniikr.ru/dokumenty/epko-eaes), B ©3y4eHHBIX 06pas-
1Iax CeMsIH palica BhIABJIeHbI He 0bLIM. OLHaKO aBTOPbI
COWIN Ba)XKHBIM BBISICHUTD, 3aCOPEeHMEe JUacIopaMu
KaKUX BUJOB PACTEHUM MOXKET IPEICTABIISATh PUCK LIS
HKCIIOPTA 3TOU KYJIbTYPhI B Ipyrue cTpanbl. CorJac-
HO nHGOPMALIVHY, TIOJIYYEeHHOHN U3 OTKPBITBIX UCTOY-
"HukoB (https://fsvps.gov.ru/ru/fsvps/importexport;
https://www.ippc.int/en/countries/all/list-countries;
https://gd.eppo.int), 49 Bum0B (73%) COPHIKOB, 3aCO-
PAOIIMX CeMeHa parica B M3y4eHHbBIX PervoHax, BXO-
ST B CIIUCKY PETYJIUPYEMbIX BPEHBIX OPTaHU3MOB
33 cTpau (cM. Tab. 3).

PucyHok. Mpumep cunbHO

Fig. An example of a heavily
3acopeHHoro obpasua cemaH contaminated rapeseed seed

panca (choTo T.B. 36enb) sample (photo by T.V. Ebel)

small-seeded weeds: Galium vaillantii, subgen. Galeop-
sis, Galeopsis ladanum, Chenopodium album, Fallopia con-
volvulus, Persicaria lapathifolia, Panicum miliaceum ssp.
ruderale, Setaria pumila, S. viridis, Echinochloa crus-galli.

Such weed species as Chenopodium album, Galeop-
sis bifida, Persicaria lapathifolia, Setaria pumila, S. viridis
and Echinochloa crus-galli, are dangerous weeds that, in
case of mass distribution, can cause economic damage,
significantly reducing the quality and consumer value
of plant products (List..., 2010).

In general, it can be concluded that there is a fairly
strong contamination of food rapeseed seeds cultivat-
ed in the Siberian Federal District for export (see Fig.).

Weed species included in the Common List of
Quarantine Objects of the EAEU (https://vniikr.ru/do-
kumenty/epko-eaes) were not identified in the studied
samples of rapeseed seeds. However, the authors con-
sidered it important to find out which species of plants
that were contaminated by diaspores could pose a risk
to the export of this crop to other countries. Accord-
ing to information obtained from open sources (https://
fsvps.gov.ru/ru/fsvps/importexport; https:/www.ippc.
int/en/countries/all/list-countries; https://gd. eppo.int),
49 species (73%) of weeds contaminating rapeseed in
the studied regions are listed as regulated pests in
33 countries (see Table 3).

In the vast majority of the countries listed in
Table 3, weed species of the quarantine pest status, com-
pletely prohibited for import in any crop production. At
the same time, 20 species (Amaranthus retroflexus, Ave-
na fatua, Cannabis sativa, Chenopodium album, Cirsium ar-
vense s. 1., Convolvulus arvensis, Echinochloa crus-galli, Ely-
trigia repens, Erodium cicutarium, Fagopyrum tataricum,
Fallopia convolvulus, Fumaria officinalis, Galeopsis bifida,
Neslia paniculata, Persicaria lapathifolia, Setaria pumila,
S. viridis, Spergula arvensis, Thlaspi arvense, Tripleurosper-
mum inodorum) are common weeds of rapeseed cultu-
vated in the Siberian Federal District, and are regular-
ly detected during phytosanitary examinations of seed
samples of this crop. This means that agricultural en-
terprises of the Siberian Federal District that cultivate
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Ta6.1. 3. 06HapyKEeHHbIe B 06pa3iiax ceMsIH parnca BUJbl COPHIKOB, BXOAAIIe
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Table 3. Weed species detected in samples of rapeseed seeds included in the phytosanitary
requirements of various countries

Ne CTpaHbl, peryjipymoie Countries regulating this species

n/u Bup maHHbIi Bug (* — KBO; (* — quarantine pest;

N2 Species *% — peryaupyemblii He KBO) ** — regulated non-quarantine pest)
1 Amaranthus albus L. Bpasunus®, BeHecyana®, Taumanzg®, dkBagop® Brazil®, Venezuela®, Thailand* Ecuador*®
2 Amaranthus blitoides S. Watson Bpasunus®, Benecyaisa®, Komymbus*, [Tepy*, Brazil*, Venezuela*, Colombia*, Peru?,

Taunaupg®, SKBagop”

Thailand*, Ecuador®

Amaranthus retroflexus L.

Benecyana*, Ky6a*, [Tepy*, TaliBaHb*

Venezuela*, Cuba*, Peru*, Taiwan*®

4 Avenafatua L. ABcTpanusa®*, Alpkup** (B ceMeHax Australia*®*, Algeria** (in fodder
KOPMOBBIX KYJIbTYP), BeHecyana*, Eruner**, seeds), Venezuela*, Egypt**, Jordan®,
Voppanusa*, Morronus*, Meguma®, Taunaug* Mongolia*, Myanmar*, Thailand*
5  Axyris amaranthoides L. Vpan* Iran*
6  Buglossoides arvensis (L.) .M. Johnst. TatiBaub* Taiwan®
7  Bunias orientalis L. Woppanus*, [lIBerimapust™* Jordan*, Switzerland**
8  Camelina sativa (L.) Crantz TaliBaHbB* Taiwan*
9  Cannabis sativa L. BorcBana®, Erunet*, Cepbus®, TaiiBaHb* Botswana*, Egypt*, Serbia*, Taiwan*
10 Centaurea cyanus L. HIpu-Jlanka* Sri Lanka*
11 Centaurea scabiosa L. Ipu-JlaHka* Sri Lanka*
12 Chenopodium album L. BeHnecyana*, Mopganusg®, TaumgaHm®, Venezuela*, Jordan*, Thailand*,
TatiBaup®, [llpu-Jlagka® Taiwan?*, Sri Lanka*
13 Cirsium arvense (L.) Scop. s. L. (incl. AprentuHa*, Bpasunus*, BeHecyasa*, Argentina®, Brazil*, Venezuela®,
Cirsium incanum (S.G. Gmel.) Fisch. BpeTHam* I'BaTemaia®, ispauib®, Vietnam?*, Guatemala*, Israel*,
ex M. Bieb., Cirsium setosum (Willd.) Mumonesus*, Nopmanus®, Kam6omxa®, Indonesia*, Jordan*, Cambodia*,
Besser) Konmym6us*, Mekcuka*, [TaparBai®, Colombia*, Mexico*, Paraguay®,
Pecmy6suka Kopes*, CIIIA*, Taunauzg*, Republic of Korea*, USA* Thailand*,
TatiBaup®, [lIpu-Jlanka*, SkBagop* Taiwan*, Sri -Lanka*, Ecuador®
14 Conium maculatum L. Pecniybnuka Kopes*, TaiiBaub®, lllpu-Jlanka® Republic of Korea*, Taiwan®, Sri Lanka*®
15 Convolvulus arvensis L. ABcTpanusa® (TaThl 3. ABCTpaus, Australia* (states of W. Australia,
10. ABcTpanus, Bukropus), BeHecyaa¥, S. Australia, Victoria), Venezuela®,
Eruner**, Mopmanus®, Ky6a*, CIIA%, Egypt** Jordan*, Cuba*, USA*, Taiwan®,
TaviBaub®, [lIpu-JlaHKa*, S9KBagop* Sri Lanka* Ecuador*
16 Echinochloa crus-galli (L.) P. Beauv. Voppanug*, TatiBaHb* Jordan*, Taiwan*
17 Elytrigia repens (L.) Nevski AKup** (B ceMeHaX KOPMOBBIX KYJIbTYD), Algeria** (in fodder seeds), Brazil*,
Bpasunusa*, BeHecyasna®, i3pauib®, Venezuela®, Israel®, Indonesia*, Jordan?
VHuponesus®, Mopmanusa®, [epy*, CIIA%, Peru*, USA* Taiwan*, Ecuador*
TaviBaHb*, IKBaZIOP*
18 Eriochloa villosa (Thunb.) Kunth Kanaza*® Canada*
19 Erodium cicutarium (L.) L'Hér. Woppanus®, TaliBaHb* Jordan*, Taiwan*
20 Euphorbia helioscopia L. Bpasunug*, BeHecyana*, Mekcuka®, Brazil*, Venezuela*, Mexico*, Israel*,
Vspaunp*, TariBanbp®, lllpu-Jlanka®, dxBagop* Taiwan®, Sri Lanka*, Ecuador™®
21 Euphorbia virgata Waldst. & Kit. W3panip® Israel*
22 Fagopyrum tataricum (L.) Gaertn. Voppanus™*, MOHronusa™® Jordan**, Mongolia*
23 Fallopia convolvulus (L.) A. Love Benecyana®, I'BaTemana®, Eruner**, Venezuela*, Guatemala*, Egypt**,
Wzpaunw®, MoppaHusg®, Mekcuka®, Israel*, Jordan* Mexico* Mongolia*,
Monronus*, Tanmaung* Thailand*
24 Fumaria officinalis L. ITaparBait®, [Tepy* Paraguay*, Peru*
25 Galeopsis bifida Boenn. ABcTpanus® Australia®
26 Galeopsis ladanum L. Vpaa* Iran*
27 Kochia scoparia (L.) Schrad. Hosas Kanemonus®, dkBamop* New Caledonia*, Ecuador*
28 Lactuca sp. ABcrpanus**, TaitBaHb* (Kax L. serriola) Australia**, Taiwan* (as L. serriola)
29 Melandrium album (Mill.) Garcke Bpasunusa*, Komym6us*, [Tepy* Brazil*, Colombia*, Peru*
30 Melilotus officinalis (L.) Lam. AKup** (B ceMeHaX KOPMOBBIX KYJIBTYD), Algeria** (in fodder seeds),
Hosas Kanmemonus™ New Caledonia*
31 Neslia paniculata (L.) Desv. Mekcuka®, TaliBaHb* Mexico*, Taiwan*®
32 Nonea rossica Steven Monronusg* Mongolia*
33 Panicum miliaceum ssp. ruderale ABcTpanusg** Australia*®*

(Kitag.) Tzvelev
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Table 3. Continuation

Ne CTpaHBbI, peryjiupymouue Countries regulating this species

n/u Bupg JauHbii Bug (* — KBO; (* — quarantine pest;

N2 Species *¥% — peryaupyemblii He KBO) ** — regulated non-quarantine pest)

34 Persicaria lapathifolia (L.)/ Bpasunusa*, ['BaTemaia®, Komym6us®, Brazil*, Guatemala®, Colombia*,

Delarbre s. 1. (incl. Persicaria Mekcuka®, [TaparBai®, [lepy*, [llpu-Jlanka**, Mexico*, Paraguay?* Peru*, Sri Lanka**,
scabra (Moench) Moldenke) SKBamOp* Ecuador*

35 Polygonum aviculare L. Benecyana®, Taunaug®, Hlpu-Jlanka** Venezuela*, Thailand*, Sri Lanka**

36 Raphanus raphanistrum L. Benecyana*, Uugus®, [Tanama*, Tanmasmg®, Venezuela*, India*, Panama®* Thailand*,
TaitBaub®, [lIpu-Jlanka* Taiwan?*, Sri Lanka*

37 Rumex sp. AJKup** (B ceMeHaX KOPMOBBIX KYJIbTYP) Algeria** (in fodder seeds)

38 Rumex stenophyllus Ledeb. AKup** (B ceMeHaX KOPMOBBIX KYJIbTYP) Algeria** (in fodder seeds)

39 Setaria pumila (Poir.) AcTpanusa**, Benecyana*, I'BaTeMmasna¥, Australia*®*, Venezuela*, Guatemala®,

Roem. & Schult. Bpasunus®, Mekcuka* Brazil*, Mexico*

40 Setaria viridis (L.) P. Beauv. ABcTpanusa**, Bpasunusa®, Benecyana®, Australia**, Brazil*, Venezuela®,
I'BaTeMana®, MopmaHus®, Mekcuka®, Guatemala*, Jordan*, Mexico*, Ecuador®
dKBazmop*

41 Silene noctiflora L. Mexkcuka® Mexico*

42 Spergula arvensis L. Benecyana*, Mopganus®, Taunaug*, Tau- Venezuela*, Jordan* Thailand?*,

BaHb", JKBaZoOp* Taiwan®*, Ecuador®

43 Stachys palustris L. Komymb6us®*, [Tepy* Colombia*, Peru*

44  Stellaria media (L.) Vill. Benecyana®, Mopganus®, Taunaug® Venezuela*, Jordan*, Thailand*

45 Thilaspi arvense L. Bpasunuga*, Benecyana®, Eruner®, Mekcuka*, Brazil*, Venezuela®, Egypt*, Mexico*,
[NaparBait®, Tamwnaug®, TariBaub*, JkBagop*  Paraguay®, Thailand*, Taiwan*,

Ecuador®
46 Tripleurospermum inodorum (L.) Bpasunus®, Ungus*, pau*, Mekcuka®, Brazil*, India*, Iran* Mexico*,
Sch. Bip. MbsiHMa* Myanmar*
47 Vicia cracca L. ABcTpanusg** Australia**
48 Vicia hirsuta (L.) Gray ABcTpanusa** Australia **

49 Viola arvensis Murray

bpasunua®, Ungug*, MbgsaMa™

Brazil*, India*, Myanmar*

KBO — KapaHTWHHbIN BPEAHbI OPraHn3M.

B nopaBsisironieM 60JIBIIMHCTBE CTPAH ITEPeYnC-
JIeHHBIE B TabJ1. 3 BU/IbI COPHBIX PACTEHUI UMEIOT CTa-
TyC KapPaHTUHHBIX BPEeIHBIX OPTaHU3MOB, IIOJTHOCTHIO
3aTIpelneHHbIX K BBO3Y B 1000 ITPOAYKIIUY PacTeHYe-
BozcTBa. [Ipu saToM 20 BumoB (Amaranthus retroflexus,
Avena fatua, Cannabis sativa, Chenopodium album, Cirsium
arvense s. 1., Convolvulus arvensis, Echinochloa crus-galli,
Elytrigia repens, Erodium cicutarium, Fagopyrum tatari-
cum, Fallopia convolvulus, Fumaria officinalis, Galeopsis
bifida, Neslia paniculata, Persicaria lapathifolia, Seta-
ria pumila, S. viridis, Spergula arvensis, Thlaspi arvense,
Tripleurospermum inodorum,) sIBISIOTCS OOBIYHBIMI COP-
HIKaMU parica, BeipaiuBaeMoro B COO, u peryjisipHo
06HaPYKMBAIOTCS IIPY TPOBEAEHUY (DUTOCAHUTAPHBIX
9KCIIepTU3 06pasIoB CEMSIH JAaHHOU KYJIbTYPbhI. ITO
0O3HauaeT, 4yTo ceabxosnpennpudatuaMm COO, Beipa-
IIUBAIOIMM PATIC B SKCIIOPTHBIX IIEJIIX, HE0OXOUMO
yIensaTh 0co6oe BHMMaHUE 3aCOPEHHOCTH TI0CEBOB,
a TaK’Ke IIPOBOJIUTD TIIATENbHBIN KOHTPOJIb U OUUCTKY
CEMSTH 3TOU KYJIbTYPbhl OT COPHOUM MPUMECH.

3AKJ/IIOYEHUE

AHanu3 pe3yabTaTOB rep6OJIOTUUECKUX UCCIeN0Ba-
HUY IapTUH CEMSH parica, BhIPAIleHHOTO B peTMOHaX
3anazguol Cubupu B 2019-2022 I'T., ITO3BOJIUI PELTUTD
psz 3amad:

— BBIIBUTH BUJI0OBOI COCTAaB COPHBIX PACTEHUH,
3aCOPSIOIIMX CeMeHa parica;

— OIIEHUTH CTETIEHD 3ACOPEHHOCTU CEMSH B 3aBU-
CUMOCTHU OT PErrMoHa BeIPAIIUBAHUS;

rapeseed for export purposes need to pay special atten-
tion to the contamination of crops, as well as carefully
monitor and clean the seeds of this crop from weeds.

CONCLUSION

Analysis of the results of herbological studies of rape-
seed seeds batches cultivated in the regions of Western
Siberia in 2019-2022 made it possible to solve some
problems:

— to identify the species composition of weeds
contaminating rapeseed seeds;

—to assess the degree of seeds contamination de-
pending on the cultivation region;

—to identify the most widespread weed species in
the studied rapeseed seeds;

— evaluate possible risks for export potential.

In total, 67 weed species were detected in the
studied rapeseed samples cultivated in four crop re-
gions of the Siberian Federal District. The contami-
nation of rapeseed seed lots sent for export from the
Siberian Federal District is generally quite high — the
number of diaspores of weed species in a sample can
reach over 6000 pcs/kg. The most common weeds in
rapeseed seeds are represented by 10 taxa: Galium
vaillantii, subgen. Galeopsis (incl. G. speciosa, G. bifida),

dutocaHuTapusa. KapaHTuH pacteHuin 22
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— BBIZIEJIUTDH HauboJiee MaCcCOBBIE B MCCJIEIOBAH-
HBIX ceMeHax palica COpHbIe BUIbI;

— OILIEHUTD BO3MOXKHbBIE PUCKU [IJIST SKCIIOPTHOTO
ToTeHIIama.

Bcero B n3ydeHHBIX 06pasiiax parca, BeIpalleH-
HOTO B YeThIPeX PacTeHMEBOAUYECKUX peruoHax CdO,
OBLIIO BBISIBIIEHO 67 BUIOB COPHBIX PACTEHMIN. 3aCOpeH-
HOCTB TTaPTUH CEMSIH PATICa, OTIIPABJISIEMbIX HA SKCIIOPT
n3 CHO, B 11eJI0M JOCTATOYHO OOJIbIIAsS — KOJIMYECTBO
JIVacIiop COPHBIX BUJIOB B 06pasiie MOXET JOCTUTATh
cBoitre 6000 mT/kr. Haubosee yacTo BCTpevaroliecs
COPHSIKY B CEMEHaX parica mpeacTasiieHbl 10 TaKCOHAMMU:
Galium vaillantii, subgen. Galeopsis (incl. G. speciosa, G. bifi-
da), Galeopsis ladanum, Chenopodium album, Fallopia convol-
vulus, Persicaria lapathifolia, Panicum miliaceum ssp. rude-
rale, Setaria pumila, Setaria viridis, Echinochloa crus-galli. V13
BCEro KOJIMUeCTBa TAaKCOHOB COPHBIX PacTeHU, 06Hapy-
’KeHHBIX B 06pasiiax cubupckoro parica, 49 Bumos (73%)
BXOJISIT B CITMCKY PETYJINPYEMbIX BPEIHbBIX OPTaHN3MOB
33 cTpaH. [Ipu aTom 20 BUAOB COPHIKOB SIBJISIOTCS
OOBIYHBIMM COPHBIMU PACTEHUSIMU PAIIca, BhIpallBa-
eMoro B 3amazHoi Cubupu, peryiaspHo 06HapyKuBa-
FOTCSI TIPY SKCIIEPTH3axX 06PasIloB ero CEMSH, a 3HAYUT,
B CJTy4ae 3aCOPEHMS MU SKCIIOPTHOM ITPOAYKIIUN MOTYT
CYIIIECTBEHHO YBEJIMYUBATh ee (QpUTOCAHUTAPHBIN PUCK.

[Toy4yeHHbBIE NaHHbIE PEKOMEHYETCS MPUHU-
MaTh BO BHUMAaHUeE TIPU YCTAHOBJIEHUU (DUTOCAHU-
TAapPHOTO COCTOSHUS CEMSH parica, IIoCTaBJIsIeMOT0
u3 3anagHou Cubupy Ha HKCIIOPT, C yUeTOM TpeboBa-
HU¥ CTPaH-UMIIOPTEPOB.
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Galeopsis ladanum, Chenopodium album, Fallopia convolvu-
lus, Persicaria lapathifolia, Panicum miliaceum ssp. rude-
rale, Setaria pumila, Setaria viridis, Echinochloa crus-galli.
Of the total number of weed taxa detected in samples
of Siberian rapeseed, 49 species (73%) are included in
the lists of regulated pests in 33 countries. At the same
time, 20 weed species, common weeds of rapeseed
cultivated in Western Siberia, are regularly detected
during the seed sample examination, which means
contaminating export products, they can significantly
increase its phytosanitary risk.

The data obtained are recommended to be con-
sidered when establishing the phytosanitary condition
of rapeseed seeds supplied from Western Siberia for
export, taking into account the requirements of im-
porting countries.
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AHHOTALIUA
KapTtodens (Solanum tuberosum) sSBAsSIeTCS BakHe-
el ceJbCKOX035AMCTBEHHOUN KyJbTypPOl. B HacTosA-
mee BpeMs B MUPe KapTodesb BeIPALIUBAIOT HA TEP-
putopuu 6ojiee 18 MytH ra. O6'bEKTOM MCCIIEIOBAHUS
TIpeACcTaBJIeHHON CTAaThbU SIBJISIETCS BUPYC MeTeJibua-
ToCTU Bepxylek kaprodens (Potato mop-top virus),
OITaCHBIV MAaTOTEH, TPUUYUHAIOIMUY yIinep6 kapTode-
JIEBOJICTBY BO BceM Mupe. JJaHHBIN BpeAHBIN opra-
HU3M CHMKAET YPOXKaNUHOCTb KapTO(heJs, BEI3bIBAET
XapaKTepHbIe ITOBPEXIEHUS MAKOTHY U IOBEPXHOCTU
KJIy6Hel, UTO CKa3blBaeTCs HA TOBAPHOM KaueCTBe
¥ BOBMOXHOCTH KCITOJIb30BaHUS UX JIJISI IepepaboT-
ku. KiiuMaTryeckye ycaoBUs B CTPaHaxX pacipocTpa-
HEeHUS BUPyca CX0XKY C KIUMaTUUEeCKUMU YCIOBUSIMU
BRIpaIMBaHusa kKapTodess Ha TeppuTopuun Poccuii-
ckoit demepanuu. KpoMe TOro, ero nmepeHoOCUHUK,
rpub Spongospora subterranea f. sp. subterranea, BbI3bl-
BAIOIIMU MTOPOUIUCTYIO Tapury KapTodesis, MUuPOKO
pacmpocTpaHeH B Poccun. Hazie)XHbIe METOIBI 60Pb-
OBbI C BUPYCOM MeTeJIbUYaTOCTU Bepxyllek KapTode-
JIS OTCYTCTBYIOT, TIO3TOMY CYIIECTBYET BEPOSITHOCTD
TOT0, YTO BUPYC TAK)Ke MOXKET aKKJIUMaTU3UPOBAThCS
U PACIIPOCTPAHUTHLCS HA TEPPUTOPUU Halllell CTPaHbI.
B CBsI3U C 9TUM Ba)XHO UMETH JAEUCTBEHHBIE METO/IBI
BBISIBJIEHUS U UJIeHTU(DUKAIUY JAHHOTO OpraHu3Ma.

B riccnenoBaHuy 6bLI TPOBEeH CPABHUTEIbHBIN
aHaJIM3 KOMMePUYeCcKoro Habopa AJs oJIuMepasHoi
LIEeNHOU peaK U B PEXUMEe PeajlbHOTO BPeMEeHU
(TILIP-PB) u BuAocneuUIHBIX IIPAMEPOB IJII UIeH-
TUDUKALMY BUPYCa METEJIBUYATOCTU BEPXYIIEK KAPTO-
(ens. Takxe 6bl1a TPOBEJIeHA OLIEHKA TIPUMEHUMOCTH
KOMMepUecKrX HabOpOB PeaKTUBOB [IJIsI TOCTAaHOBKU
obpaTHOU TpaHcKpumiuu. Haubosee ymauyHbie KOM-
OVHAIIMM PeaKTUBOB IJsg cuHTe3a k/JHK, mpaiiMmepos
¥ PEXUMOB aMIIn(UKAIUY AJI BhIIBJIeHUs Potato
mop-top virus 6bLIM anmpoOUpPOBaHbl Ha obpasmax
KapTodens, oTobpaHHbIX B VIpKyTCKO#, Boirorpa-
CKOM u PocToBCKOU 06JiacTsaX, a Takxe [IpumMop-
CKOM Kpae.
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ABSTRACT
Potato (Solanum tuberosum) is the most important agri-
cultural crop. Currently, potatoes are cultivated on
more than 18 million hectares in the world. The ob-
ject of study of the presented article is Potato mop-top
virus (PMTV), a serious pathogen causing damage to
potato all over the world. This pest reduces the yield,
causes characteristic damage to the pulp and tuber
surface, which affects the commercial quality and the
possibility of using them for processing. Climatic con-
ditions in the countries where the virus is spreading
are similar to those for potato cultivation in the Rus-
sian Federation. Besides, its vector, fungus Spongospora
subterranea f. sp. subterranea, causing powdery scab of
potato, is widespread in Russia. There are no reliable
methods to control PMTYV, so the virus can also adapt
and spread throughout Russia. In this regard, it is im-
portant to have effective methods for detecting and
identifying this organism.

The study compared a commercial real-time poly-
merase chain reaction (real-time PCR) kit with spe-
cies-specific primers for the identification of PMTV.
The applicability of commercial reverse transcription
kits was also evaluated. The most successful combi-
nations of reagents for cDNA synthesis, primers, and
amplification modes for the detection of PMTV were
tested on potato samples taken in the Irkutsk Oblast,
Volgograd Oblast and Rostov Oblast, as well as Pri-
morsky Krai.
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Knrwuesote cnosea. PMTV, putonaToreHbl KapTo-
(heng, MonekynsipHad [UarHoCcTHKa, obpaTHas TpaHC-
kpunuus, purocaHuTapHas 6e30MacHOCTh, SPongos-
pora subterranea.

BBEJIEHUE

aprodens (Solanum tuberosum) sB-
JISIeTCA [EHHOM KYJIbTypPOH, KOTO-
PyI0 IIXPOKO BO3JEJNBIBAIOT Ha Tep-
putopuu Poccuiickoii demepaliun.
ITo pmaHHBIM [IPOAOBOJIBCTBEHHOMN
U CeJIbCKOX0351ICTBEHHOM OpraHm3a-
nuu O6benmHeHHbIX Haruit (DAO),
KapTodesb BXoAUT B 10 caMbIX ITPO-
U3BOAUMBIX KynbTyp Mupa (FAOSTAT, 2023). [Tpous-
BOJICTBO CEMEHHOT0 KapTodesis PEerylIupyeTcs Mex-
IYHAPONHBIMU U HAIMOHAJbHBIMM CTAHJAPTaMU.
Kpome aToro, kapTodenb HoJikeH ObITh CBOOOZEH OT
KapaHTWHHBIX BPEHBIX OPTaHM3MOB. Bupychl u 6ax-
Tepuu KapTodesis BbI3bIBAIOT OLHU M3 CAMBIX 9KOHO-
MUUYECKM 3HAYUMBbIX 3a60jieBaHUN BTON KYyJIbTYPHI,
rmopakast Kak CEMEHHOU, TaK U IIPOJJOBOJIbCTBEHHBIHN
MaTepuall. YacTo BpeAHble OPraHW3Mbl COXPAHSIIOT-
¢4 B KJIIyOHSIX B JIaTeHTHOU (pOpMe, a IpU UBMeHEHNUU
YCJIOBUU BBIPALIUBAHUS CTAHOBSATCS MIPUYUHON DKO-
HOMMUYECKOTO yIiep6a AJis TPOU3BOAUTENIEN JaHHON
KyJIbTYPBl. B CBSI3U C 3TUM HeOOXOAMMO pa3pabaThbi-
BaTh U MCIIOJIb30BATh B JIA60PATOPHON ITPAaKTUKE HAW-
60Jiee YyBCTBUTEbHbBIE U CIIELUMDUYHBIE IUAaTHOCTU-
xyMmbl (IHelmep u ap., 2017; TuxoMuposa, lIHetinep,
2018; Shneyder et al., 2023).

OnuH M3 BUPYCOB, YaCTO Mepealouuics B Jia-
TEHTHOM COCTOSSHUU W HPOSABJSIONMA CUMITTOMBI
B KOHIIE BETETAIIUM, — BUPYC METEJIbYaTOCTU BEPXY-
mek Kaprodensa (Potato mop-top virus, PMTV; pog
Pomovirus). OH peryiupyeTcs cTpaHaMu A3UaTCKO-
THUX0OKEaHCKOW KOMUCCUHY 110 KAPAHTUHY U 3alu-
Te pacTeHu#, KoMuTeTa 1Mo 370POBbI0 PACTEHUU
I0xHOTO KOHYyca, CeBepoaMepUKaHCKOU OpraHu-
3allUM 110 KAPAHTUHY U 3allUTe PACTEHUH, a TaKXKe
CraugmapTtom 4/28 (1) EBpomnetickoit u Cpegusem-
HOMOPCKOU OpraHu3aluu M0 KapaHTUHY U 3allu-
Te pactenuir (EOK3P) mnis ceMeHHOTO KapTodens
(EPPO, 1999).

PMTYV BbI3bIBaeT HEKPOTUUYECKUE LYY U KOJIbIA
Ha MSIKOTY U TIOBEPXHOCTH KIyGHEN KapTodess, YTo
TIOPTUT €I'0 TOBAPHOE KAaUeCTBO, 4 CUMIITOMaTUYECKUE
KJIyOHU CTAHOBUTCS HEBO3MOXXHO UCIIOJIb30BaTh JJIs
nepepaborku (Santala et al., 2010). Kpome Toro, cHU-
JKaeTes ypoxxaiHOCTb. HecMOTpS Ha TO, UTO ceJleKIUs
COPTOB, KOMILJIeKC (hpuToCaHUTAPHBIX Mep U 60pbba
¢ BekTopoM PMTV, Bo36yauTe €M TTIOPOIIMCTON TTap-
mu (rpubom Spongospora subterranea f. sp. subterranea),
JIaloT OIIpeZleIEHHYO 3alUTY, [I0Ka He CYIeCTBYeT Ha-
JIeXXHBIX METOJIOB 60PHOBI C 3TUM BUpPycoM (Sandgren
et al., 2002).

Bupyc MeTesbuaTOCTU BepxylleK KapTodesis
He IepeJiaeTcsl eCTECTBEHHBIM ITyTEM TJSIMU WJIU IPY-
TUMU IIePEHOCYNKAMU, HO C TI0JIS Ha T0JIe PacIpo-
CTpaHsSIeTCs B MHPUIIMPOBAHHBIX CEMEHHBIX KIYOHSX,

Key words. PMTV, potato phytopathogens, mole-
cular diagnostics, reverse transcription, phytosani-
tary safety, Spongospora subterranea.

INTRODUCTION

otato (Solanum tuberosum) is a valuable crop

widely cultivated on the territory of the Rus-

sian Federation. According to the Food and

Agriculture Organization of the United Na-

tions (FAO), potatoes are among the 10 most
produced crops in the world (FAOSTAT, 2023). Seed
potato production is regulated by international and
national standards. In addition, potatoes must be free
from quarantine pests. Potato viruses and bacteria
cause some of the most economically significant di-
seases of this crop, affecting both seed and food ma-
terial. Often, pests remain in tubers in a latent form,
and when growing conditions change, they cause
economic damage to producers of this crop. In this re-
gard, it is necessary to develop and use in laborato-
ry practice the most sensitive and specific diagnos-
tics (Schneyder et al., 2017; Tikhomirova, Schneyder,
2018; Shneyder et al., 2023).

One of the viruses, often transmitted in a latent
state and showing symptoms at the end of the grow-
ing season is Potato mop-top virus (PMTV; genus Po-
movirus). It is regulated by the countries of the Asia
and Pacific Plant Protection Commission, the Comite
de Sanidad Vegetal del Cono Sur, the North American
Plant Protection Organization, and the European and
Mediterranean Plant Protection Organization (EPPO)
Standard 4/28 (1) for seed potatoes (EPPO, 1999).

PMTYV causes necrotic arcs and rings on the pulp
and surface of potato tubers, which reduces its com-
mercial quality, and symptomatic tubers cannot be
used for processing (Santala et al., 2010). In addition,
the yield decreases. Despite the fact that the selection
of varieties, a set of phytosanitary measures and con-
trolling the PMTV vector, the causative agent of pow-
dery scab (fungus Spongospora subterranea f. sp. subterra-
nea), provide some protection, there are still no reliable
methods to control this virus (Sandgren et al., 2002).

PMTYV is not naturally transmitted by aphids or
other vectors, but spreads from field to field in infected
seed tubers, as well as in soil contaminated with dor-
mant spores of the vector fungus (Calvert and Harri-
son, 1966), which is distributed in almost all parts of
the world (CABI, 2023). It is believed that in the absence
of the vector fungus, plants can self-curing from PMTV
after several reproductions, since the virus is unevenly
distributed throughout the plant and in a plant grown
from an infected tuber, not all stems and daughter tu-
bers will be infected (Kirk, 2008). However, in dormant
spores of the fungus S. subterranea in the soil, PMTV
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a Tak)Ke C TTIOYBOM, 3apaKeHHOU IMTOKOSIIUMUCS CIT0-
pamu rpuba-sexropa (Calvert, Harrison, 1966), koTo-
PBII pacIpocTpaHeH MPaKTUYEeCKU BO BCEX YACTAX
cBerta (CABI, 2023). CunuTaeTcs, 4TO B OTCYTCTBUE
rpuba-BeKToOpa pacTeHUsS MOTYT CaMOU3JIEUUThCS
oT PMTV uepe3 HECKOJIBKO PENPOAYKIINM, TTOCKOJIBKY
BUPYC HEPABHOMEPHO PaCIIPeesIIeTcs 0 PACTEHUTO
Uy pacTeHus, BIPallleHHOT0 13 3apPaKeHHOT0 KIIyOHS,
He Bce cTebsin U JjouepHue KIyOHY OyayT MHDUILUPO-
BausI (Kirk, 2008). OiHaKO B TOKOSIIIIUXCS CIIOPax rpu-
6a S. subterranea B iouBe PMTV BbI)XKHBAET B TeUeHUE
MHorux jiet (Jones, Harrison, 1972). Kak Tosibko PMTV
aIamnTUPyeTCs Ha I10Jie, BhIpAaIUBaHNE UYBCTBUTENb-
HBIX COPTOB CTAHOBUTCS HEBO3MOXXHBIM, TTIOCKOJIBKY
TIOKOSIINECS CIIOPbI BEKTOPA JOJITO COXPaHSIIOTCS
¥ YCTOMYMBHI K 3acyXe U arpoxuMukaTtam (Sandgren
etal., 2002).

[Tockonbky PMTYV, Kak u ero nepeHoCYuK, pac-
MPOCTPAHEH B CTPaHaX C KJIMMATOM, CXOXXUM C KJIH-
MaTOM B peTrroHax BhIpalluBaHUusg KapTodensa B Poc-
curickou denepannu, CyIecTByeT BEPOSITHOCTD TOTO,
yT0o PMTV Takoke MOXKeT 3[1eChb aKKJIUMaTU3NPOBATbCI
U pacIpocTpaHuTbCcs. CBOEBPEMEHHOE BhISIBJIEHNE —
OZHA M3 OCHOBHBIX Mep, HEOOXOMMBIX JJIS MIPELy-
npexIeHud pacupocrpanenud PMTV Ha Tepputopuu
Poccuiickoii ®emepauuu (lHekmep u mp., 2017;
[THetimep u Ap., 2021; Shneyder et al., 2021).

MATEPUWAJIBI U METO/IbI

B paMKax OlLleHKY ITPUMEHUMOCTH MOJIEKYIISIPHO-TeHe-
TUYECKVX METO/IOB INarHOCTUKY BUPYCa METEIbYaTO-
CTU BepXylllek KapTodesis 6bLIN MCTI0Ib30BaHbI 06pa3-
IIbI ITOJIOXKUTEJIbHBIX KOHTPoIer PMTV nmpousBoacTBa
Bioreba (PMTV 113053), Adgen (PMTV 1040-11),
000 «Arpo/luarHocTuka», a TakXe 3apaeHHBIX
KJIyoHe# u3 Koyuteknuu OTBY «BHUUKP». Kpome
TOTO, IJi OIleHKU CITeIU(PUIHOCTHU ObLIU IpUMe-
HeHbI 6JIM3KOPOICTBEHHbBIE BUPYCHI pojia Pomovirus:
Beet soil-borne virus (BSBV 1214-11 (Adgen, Beiuko-
oputanus), BSBV PV-0576 (DSMZ, l'epmanus)), Beet
virus Q (BVQ PV-0961 (DSMZ, l'epMaHus)), a TaKxKe
BeTreTaTUBHBIE YacTU KapTodess copTa 'ana, He 3a-
paxenHoro PMTV. Bo Bcex aHajiM3ax UCII0Jb30BaJICI
OTPUIIATEIbHBIN KOHTPOJIb CO CTEPUIBHOMN INCTUIIN-
POBaHHOY BOLOM.

Boimenenre PHK 13 06pa3iioB GbIJIO BEITIOJTHEHO
HabopoMm «IIpoba-HK» («Arpo/lmarHocTuka», Poccus)
COTJIACHO UHCTPYKIIUY IIPOU3BOJIUTEIS.

Ins cuuTesa k/IHK ucmonb3oBaiy HAbGOP s
obpaTtHoi TpaHckpumiuy (OT) mpon3BoACTBa GPUPMbI
«Arpo/luaranoctuka» (Poccus) u Habop «MMLV RT Kit»
(3A0 «EBporen», Poccust), 06paTHY0 TPaHCKPUITITAIO
TIPOBOAUIU COTJIACHO MHCTPYKIIMSAM IIPOU3BOLU-
TeJel.

ITpu moctanoBke OT HabopoMm «MMLV RT Kit»
(«<EBpOreH») UCIOJb30BaJIM CMECH, COCTOSLIYIO
u3 npaiimepos oligo (dT)15 u dN20 random, 1o 1 MKJ
Ha peaknuio. CpaBHUBaJMW 2 BapuaHTa obbeMa
PHK-MaTpuibl — 3 MKJI U 5 MKIJL.

[T1IP B pexxriMe peaJbHOT'O BPEMEHU ITPOBOIWIIN
KOMMepuecKkuM HabopoM pupmMbl «ATpo/luarHoCTu-
Ka» COTJIaCHO MHCTPYKIIUU TPOU3BOAUTENS, a TaK-
ske HabopoM muis [TLP «qPCR mix-HS» («<EBporeu»),
c npatimepamMmu PMTV-1948F, PMTV-2017R u 30H-
nom 1970P (Mumford et al., 2000). ITLIP mpoBOgUIK
Ha ammndukraTope Real-time CFX96 Touch (Bio-Rad,

remains viable for many years (Jones and Harrison,
1972). Once PMTV adapts to the field, growing suscep-
tible varieties becomes impossible as the vector’s dor-
mant spores remain viable for a long time and resist
the drought and agrochemicals (Sandgren et al., 2002).

Since PMTYV, like its vector, is common in coun-
tries with climates similar to those in the potato-grow-
ing regions of the Russian Federation, there is a pos-
sibility that PMTV may also adapt and spread there.
Timely detection is one of the main measures neces-
sary to prevent the spread of PMTV in the territory of
the Russian Federation (Shneyder et al., 2017; Shney-
der et al., 2021; Shneyder et al., 2021).

MATERIALS AND METHODS

As part of the assessment of the applicability of mo-
lecular genetic methods for diagnosing PMTV, sam-
ples of PMTV positive controls produced by Bioreba
(PMTV 113053), Adgen (PMTV 1040-11), AgroDiagnos-
tica, as well as infected tubers from the FGBU “VNIIKR”
collection were used. In addition, closely related virus-
es of Pomovirus genus were used to assess the speci-
ficity: Beet soil-borne virus (BSBV 1214-11 (Adgen,
UK), BSBV PV-0576 (DSMZ, Germany)), Beet virus Q
(BVQ PV-0961 (DSMZ, Germany)), as well as vegetative
parts of potatoes of the Gala variety, not infected with
PMTV. All tests used a negative control with sterile dis-
tilled water.

RNA isolation from the samples was performed
using the Proba-NK kit (AgroDiagnostica, Russia) ac-
cording to the manufacturer’s instructions.

For cDNA synthesis, a reverse transcription kit
manufactured by AgroDiagnostica (Russia) and a
MMLV RT Kit (Evrogen, Russia) were used; reverse
transcription was performed according to the manu-
facturer’s instructions.

When setting up reverse transcription with the
MMLV RT Kit (Evrogen), a mixture consisting of prim-
ers oligo (dT)15 and dN20 random was used, 1 ul per
reaction. We compared 2 variants of the volume of the
RNA template — 3 ul and 5 ul.

Real-time PCR was performed using a commercial
AgroDiagnostica kit according to the manufacturer’s in-
structions, as well as a PCR kit gPCR mix-HS (Evrogen),
with primers PMTV-1948F, PMTV-2017R and probe
1970P (Mumford et al., 2000). PCR was carried out on
a Real-time CFX96 Touch amplifier (Bio-Rad, USA) ac-
cording to the modes indicated in the publication of
Bastidas et al., 2013, with an increase in the denatura-
tion time: 95 °C — 5 min, then 40 cycles (95 °C — 25 sec
and 60 °C — 1 min) (Bastidas et al., 2013).

RESULTS AND DISCUSSION

Table shows the values of the threshold cycles (Cq Va-
lue) of the fluorescence curve of the studied samples.
During the tests, it was shown that the AgroDiag-
nostica Kkit, as well as the reaction mixture with prim-
ers and a probe from Mumford et al., 2000, make it
possible to detect the genetic material of all analyzed
PMTYV isolates. No non-specific reactions with non-
target closely related species were noted. However,
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CIIIA) o pexxuMaM, yKasaHHbIM B ITyOJUKalmy Basti-
das et al., 2013, c yBesinueHUEM BPeMeHU JleHaTypa-
nun: 95 °C — 5 muH, 3ateM 40 11ukioB (95 °C — 25 cek
un 60 °C — 1 muH) (Bastidas et al., 2013).

PE3VYJIBTATBI 1 OBCYKJEHUE
B Tabsuile MpUBEIEHbI 3HAUEHUS TTOPOTOBBIX ITUKJIOB
(Cq Value) kpuBO# (hIyopecLeHITUY UCCIENYEMBIX 06-
PasIoB.

Ta6smua. [loporoBbie LUKJIbI KPpUBOii dryopecueHuu npu OT-TIILP-P

the best result can be achieved when carrying out the
reaction with the primers described by Mumford et al.,
2000, both when synthesizing cDNA with the MMLV RT
Kit (Evrogen) with 5 pl of the RNA template, and with
the AgroDiagnostica kit for reverse transcription.
Subsequently, potato samples from Irkutsk Oblast,
Volgograd Oblast and Rostov Oblast were analyzed us-
ing the selected method with primers and a probe de-
scribed in Mumford et al., as well as Primorsky Krai. All

ate
w

Ha BbIABJIeHHEe PMTYV B M0JI0KUTEJIbHBIX KOHTPOJIAX U 06pa3iiax kapTodessa

Table. Threshold cycles of the real time RT-PCR fluorescence curve
for the detection of PMTYV in positive controls and potato samples

IIIIP-PB, «Arpo/luarHocTUKa»
Real time PCR, AgroDiagnostica

ML P-PB, «qPCR mix-HS»,
npaiimepsl Mumford et al., 2000
Real time PCR, qPCR mix-HS,
primers Mumford et al., 2000

OT?Y, «<EBporen», OT, «<EBporen», OT, «Arpo- OT, «<EBporen», OT, «<EBporeH», OT, «Arpo-
3 MKJ 5 MKJ JAuarHoctTuka» 3 MKJ 5 MKJ JAUuarHocTuka»
Reverse Reverse Reverse Reverse Reverse Reverse
OGpaszer transcription!, transcription, transcription, transcription, transcription, transcription,
Sample Evrogen 3 ul Evrogen, 5 ul AgroDiagnostica Evrogen, 3 ul Evrogen,5ul  AgroDiagnostica
Kiry6enb kapTodens 35,08 35,17 34,84 32,63 33,25 B2NIN2
PMTV+3
Potato tuber PMTV+3
PMTV (positive control, 28,04 27,14 28,07 26,61 25,33 25,83
Bioreba 113053)
PMTV (positive control, 38,70 37,36 36,36 22,58 22,32 24,55
Adgen 1040-11)
PMTV (positive control, 31,83 31,83 30,81 31,07 31,14 28,46
«Arpo/luarHoCTUKa»)
PMTV (positive control,
AgroDiagnostica)
BSBV (positive control, 0,00 0,00 0,00 0,00 0,00 0,00
Adgen 1214-11)
BVQ (DSMZ PV-0961) 0,00 0,00 0,00 0,00 0,00 0,00
BSBV (DSMZ PV-0576) 0,00 0,00 0,00 0,00 0,00 0,00
OTpuUIlaTeIbHBIN 0,00 0,00 0,00 0,00 0,00 0,00
KOHTPOJIb
(xapTodens c. I'aja)
Negative control
(potato v. Gala)
OTpuIlaTeIbHbIN 0,00 0,00 0,00 0,00 0,00 0,00
KOHTPOJIb BBIJIEJIEHUS
Negative isolation
control
OTpunaTeabHbIN 0,00 0,00 0,00 0,00 0,00 0,00
KOHTPOJIb
aMIInUKaIum
Negative amplification
control

1 OT - peakuusa obpaTHOM TPaHCKPUMLUK.

2 3eneHbIM B Tabnmue yKasaHbl SUENKM C HaMeHbLW MM 3HaveHeM noporoeoro uvkna (Cq Value).
3 KpacHbIM WpUdToM 0603HaUEHbI MONOXMTENbHbIE 06PasLbl 1 KOHTPOSM LieNIeBoro BMpyca.

1 Reverse transcription — reverse transcription reaction.

2 Green in the table indicates the cells with the lowest value of the threshold cycle (Cq Value).
% Red indicates positive samples and controls of the target virus.

*TLLP c 06paTHOM TpaHCKPUMLMEN B pexxnume peanbHOro
BPEMEHM.
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B xozie ucIbITaHUM OBLIIO I10-
KaszaHo, YTO Habop IMPOM3BOJICTBA
000 «Arpo/lmarHocTtuka», Kak
¥ peakIoHHas CMech C mpaiime-
pamu 1 30HA0M aBTOpoB Mumford
et al., 2000, I103BOJIAIOT BBIABIATH
TeHeTUUYEeCKUU MaTepuaj BCexX
NpoaHaJN3WPOBAHHBIX M30JIs-
ToB PMTV. Hecnenuduueckux
peaxIiiuii ¢ HelleJIeBbIMU OJIU3KO-
POZICTBEHHBIMH BUJAMU HE OTMe-
yeHOo. OgHAKO HAWUJIy4IlIero pe-
3yJibTaTa yLaeTcs AOCTUYDb MPU
MNPOBEIEHNY PeaKIIUU C IpaMe-
pamu, onucanHbeiMu Mumford et
al., 2000, kak rpu cuHTe3e KIHK
HabopoMm «MMLV RT Kit» («<EBpo-
res») ¢ 5 MKJI PHK-MaTpuIlbl, Tak
1 HabopoM [ij1g 06paTHOM TpaHCc-
KPUIIIUU ITPOU3BOACTBA KOMIIa-
HUU «Arpo/luarHoCTuKa».

B manpHelinieM BbIGPaHHBIM PucyHok. Kaptotenb c cumntomamn  Fig. Potato with PMTV symptoms (photo

METOZOM C MpaliMepaMu U 30H- PMTV (poTo H.A. XopuHoii)

JIOM, OTIMCAHHBIMU B ITyOJIUKAIINN

Mumford et al., 2000, mpu cunTe3ze kJHK Habopom
«MMLV RT Kit» («kEBporeH») ¢ 6 Mg PHK-maTpu-
16l OBLIV TIPOAHAJNIM3UPOBAHBI 06pA3IIbI KAapTOhess
u3 VIpKyTCcKOM, Bosrorpackoir 1 POCTOBCKO#M 06J1a-
cTelt, a Taioke [TpuMopcKoro kpas. Bce 06pasiibl 1o pe-
3yJbTAaTaM AAHHOTO UCCJIeLOBAHUS ObLIN CBOOOHBI
OT BUPYCA METEJNIbYATOCTU BEPXYIIEK KapTodes, of-
HaKO HE0OXO0IUMO ITPOIOJIKUTD ITPOBEPKY MaTepUaa,
4TO6BI yOeIUThCS B OTCYTCTBUM PMTV B Ipyrux peru-
oHax Poccuu.

CTOUT 3aMETUTh, UTO Ha TeppuTopuu Poccuiui-
ckoit ®eflepaliuy BUPYC METEJIbYATOCTU BEPXYIIEK
KapTodess BeIABISLICS TOJAbKo B 2019 1. (Malko et al.,
2019), Ipu 3TOM aBTOPHI ITyGIMKAIIUY MCITOIb30BaJIU
ILJIS TECTUPOBAHUSA 06Pas3I[0B BKCIIEPUMEHTAJbHYIO
cucTeMy Ha ocHoBe [11IP B Mukpouumnax. B xoze uc-
clenoBaHus ObLJIO ITPOTeCTUPOBaHO 60jiee 1700 06-
pas1oB KapTodess U TOJBKO B 6 06pasiiax BUPYC GbLIT
BBISIBJIEH. [ToATBEPXKIEHUE JPYTUMY METOAAMU UJIN
CeKBEHUPOBAHMUEM HE TIPOBOAUIIOCH, B CBSI3U C YEM
pPe3yabTaThl MOTYT OBITh COMHUTEJIBHBIMHY, TaK KaK
HU JI0, HU TI0CJIE UCCIeN0BaHus B 06pasiiax kapTode-
Jist, OTOGPAHHBIX B PA3JIMYHBIX PErMOHAaX POCCUIICKON
depnepanuu, BUPyC He GbLI BBIABIEH. Heob6xommumo
TaK)Xe OTMEeTUTh, 4yTO B 2020 I. B UMIIOPTHOM MarTe-
puase u3 ErumnTa 6511 BbISIBJIEH 00pasel] kKapTodes,
3apakeHHbI PMTV (IIHetimep u np., 2020; Shneyder
et al., 2023) (CM. pUCYHOK).

3AKJIIOYEHUE

Pe3ynbTaThl MPUBEJEHHBIX B CTATbe UCCIENOBAHUYN
10 U3YYEHUI0 BUPYCA METENbUATOCTH BEPXYIIEK Kap-
To(ess ¢ UCMONb30BaHWEM METOJA TTOJUMEPA3HOM
eTTHOY peakIuu ¢ 06paTHON TPaHCKPUTIIUEH B pe-
JKMMe PeaJlbHOTO BPEMEHU MTOCIYKUJIM OCHOBOI [IJIST
COCTaBJIEHUS METOAUYECKUX PEKOMEHIAIIN 110 BbI-
SIBJICHUIO TAHHOTO MTaTOTeHA U eT0 UIeHTU(DUKATINH.

Bbaaeodaprnocmsb. ABTOPBHI BBIPAXXaloT CBOIO
ONPU3HATENBHOCTh COTPYAHUKAM HAYyYHO-METO-
IUYeCcKOT0 OTZAejla BUPYCOJOTUU U GAKTEpPUOJIO-
ruu ®I'BY «BHUUKP» 3a mmomolb B IIPOBEAEHUU

by N.A. Khorina)

samples from this study were free from PMTV, how-
ever, further testing of the material is necessary to en-
sure the absence of PMTV in other regions of Russia.
It should be noted that in the territory of the Rus-
sian Federation, PMTV was detected only in 2019
(Malko et al., 2019), while the authors of the publication
used an experimental system based on PCR in micro-
tests to test samples. More than 1,700 potato samples
were tested during the study, and the virus was detect-
ed in only 6 samples. Confirmation by other methods or
sequencing was not carried out, and therefore the re-
sults may be doubtful, since neither before nor after the
study in potato samples taken in various regions of the
Russian Federation, the virus was detected. It should
also be noted that in 2020, a PMTV-infected potato
sample was detected in imported material from Egypt
(Shneyder et al., 2020; Shneyder et al., 2023) (see Fig.).

CONCLUSION

The results of the studies presented in the article on
the study of PMTYV using the real-time reverse tran-
scription polymerase chain reaction method served
as the basis for the preparation of guidelines for the
detection of this pathogen and its identification.
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rocamaenuenre [ PEPOMOHHDIE
BCEPOCCUMCKMIA LEHTP ||

A aTey e JIOBYLLIKM
drey «-BHUNKP» Qw

depOMOHHbDbIE JIOBYLLUKU MO3BONSAIOT B KOPOTKME CPOKM U Ha
6onbLnx TepputTopmax 3pPeKTMBHO U onepaTUBHO BbIABMATb
oyaru 3apa>eHusi HAaCeKOMbIMU-BpeaAUTeNaIMU, NpeaoTBpaLLaTb
MX pacripocTpaHeHue N ycrnewHo 60poTbCsH C HUMMN.
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ACCOPTUMEHT ®EPOMOHHDbIX JTOBYLWIEK

BPEOUTEJIN OBOLWHbIX KYJ1IbTYP BPEOWUTENU NNOOOBbIX KYJIbTYP
A3maTtckag x/I0MNKoBas CoOBKa A3paTtckada arooHas gposodunia
BocknuvuaTenbHas coBka BocTo4yHasa nnogoxkopka

[OblHHaa Myxa [po3meBas NMMCTOBEPTKA

3anagHbli KYKYPY3H bl XKYK [dpeBecHuLa BbeaMBas

3anagHbiv LBETOYHbIN (KAaNMPOPHUNCKUI) TPUMIC  KanndopHMIMCKasa LLMTOBKA

3enieHad cagoBas COBKa KopnYHEeBO-MpaMOpPHbIM KoM
KanycTHas coBKa HoBo3enaHacKasa nuctoBepTka
KapTtodenbHada Monb [TepcrkoBada niogoXkopka

Manada HazeMHas CoBKa MNoMepaHLLeBas LWMTOBKA

O31Masa coBKa CnvBoBaga NMa1ogoXKopkKa
CoBKa-UMCUIOH CMOpOOMHOBagA CTEKNAHHMLLA
XNonMKoBasi COBKa CpefnmseMHOMOpPCKada MN1ogoBag Myxa
YepeeL, KoMcTOKa TyTOoBag LWMTOBKA

LLlenkyH NonocaTbl MOCEBHOM dpyKTOBas NoaocaTas Moslb
FOyKHOaMepUKaHCKaa ToMaTHasa Mosb A6M10HHAA NIOAOKOPKA

A6noHHaa Myxa

BPEOUTEJIN 3BANACOB BPEOUTEJIN NNECA

AMOGapPHbIN OONTOHOCKK A3MaTCKUIM ycad

Bonbluon My4YHOM XpyLLakK AMepurkaHckaa 6enas 6abouka
3epHoBag OrHeBKa AMEPUKAHCKMIN KOKOHOMPAL,
3epHoBada Mosb MpaBep 0ObIKHOBEHHbIM
KanpoBbl »yK 3oM10TnCTag ABYXMNATHUCTaa COBKa
KyKypy3Hbl1 LOMFOHOCUK KawTaHoBag MUHMpPYtOLLAsa MOsb
MenbHMYHaa orHeBKa Kopoen-tunorpad

MnaTtaHas Mosb JlecHOWM KoMbYaTbIN LLUENKOMPAL,
PucoBbIN 0OATOHOCUK HenapHbin wenkonpan
Tporogepma M3MeH4Bad CaMLlmnToBasa orHeBKa
TporogepmMa yepHas CNBUPCKUM LLIENKOMPSAL,
XNe6HbIV TOUMNNbLLMK CocHoBag CoBKa

XronkoBas MoJslb COCHOBbIN LLenKonpsaa,

XpyLuaku poga Tribolium Ycauun poga Monochamus
YeTblpexnaTHMUCTasa 3epHOBKa LLlenkonpsan-MoHalleHka

tOykHas ambapHasa orHeBKa LLlecTn3y6bin Kopoen
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AHHOTALIMA
CTaThbs OMUCHIBAET UCTOPHUIO PACIIPOCTPAHEHUS Uy-
’KEPOIHBIX BUOB KOXKEEZ0B, KOTOPbIE BKJITIOYAIOT Bpe-
IVTeJiel 3epHa U ITPOJIYKTOB €T0 IepepaboTKy U Bpe-
IuTeJiell 300JI0TUUYeCKUX KOJIJIEKIINH, 3a TTocIefHe
150 j1eT Ha peruOHaJIbHOM YPOBHE B IIpeJieiaX TeEPPU-
TOPUM COBpeMeHHOoU Poccuiickoit emepanuu. [1po-
BeJleHO OIMcaHVe UCTOPUY (POPMUPOBAHYS apeajoB
13 BuIOB KOXKeeZOB: Anthrenus picturatus Solsky, Atta-
genus gobicola Frivaldszky, Attagenus simulans Solsky,
Attagenus smirnovi Zhantiev, Attagenus unicolor (Brahm),
Megatoma tianschanica Sokolov, Eurhopalus vespulae (Mil-
liron), Thylodrias contractus Motschulsky, Trogoderma
glabrum (Herbst), Trogoderma inclusum LeConte, Trogo-
derma teukton Beal, Trogoderma variabile Ballion, Trogo-
derma versicolor (Creutzer).

[TpoBeneHbl KaPTUPOBAHUE apeajoB Mepevnc-
JeHHBIX BugoB B 1870, 1915, 1980, 2000 u 2020 rr.
C MICTIOJIb30BAHMEM ITPOrpaMMbI Russia_locator_name
¥ aHaJu3 TUHAMUKU HaChINeHUS reorpaguyecKux
peruoHoB. Pa6oTa BHITTOJIHEHA HA OCHOBAHUY aHAIN3a
JINTEPATYPHBIX UCTOUYHMKOB.

Ha ocHoBaHuM aHa/in3a apeajioB 13 3aBe3eHHBIX
BUJIOB IPUBENEHO ONMMCAHVE KaPTUHBI HACBIIEHUS
peruoHoB Poccuy 4y»KepoagHbBIMY BULAMU KOKEENIOB.

[ToxazaHo cMellleHYe CeBEPHBIX TPAaHUI] apeasioB
nns Trogoderma teukton u Trogoderma variabile Ha rpa-
Hulle ¢ KazaxcTaHoM.

ONuChIBAOTCS OCHOBHBIE 3TAIThl (P OPMUPOBAHUS
apeaJia, BKJIIOUAOIIYE TIOTIaIaHYEe B MEXIyHAPOJHbIE
JIOTUCTUYECKNE CETHU, 3aB03, GOPMUPOBAHUE JIOKATIb-
HBIX 04aroB, GOpMUPOBaHNeE CIJIOIIHOT0 apeaJa.

[Toka3aHo, YTO PETVMOHBI CO CPDEAHUM YPOBHEM Ha-
CBHILIEHYS Yy)KEPOJHBIMU BULAMU BpeIUTEel 3epHa
¥ TIPOZLYKTOB €r0 IepepaboTKU MOSBUJIKCE B €BPOIIEH -
ckoit yactu Poccum u I0xHoi Cubupu k 2000 ., a pe-
TYMOHBI C BBICOKUM YPOBHEM HachilleHUud — K 2020 T.
TOJIbKO B €BpOTIelickol yacTu. g BpeguTeael My-
3e€B KapTUHA HACHIIEHUS Yy)XePOJHbBIMU BUIAMU
OblJIa UHOM. PETMOHBI CO CPENHUM U BBICOKMM yPOB-
HeM HachbIleHUsa cPOPMUPOBATIUCEH B €eBPOTIeNCKOU
yactu yke K 1970 r., k 2000 I. peruoHbl C BEICOKUM
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ABSTRACT
The article describes the history of the distribution
of alien Dermestidae species, which include pests of
grain crops and its derivate products, and pests of zoo-
logical collections, over the past 150 years at the re-
gional level within the territory of the modern Russian
Federation. The area formation description history for
13 Dermestidae species was described: Anthrenus pic-
turatus Solsky, Attagenus gobicola Frivaldszky, Attagenus
simulans Solsky, Attagenus smirnovi Zhantiev, Attagenus
unicolor (Brahm), Megatoma tianschanica Sokolov, Eu-
rhopalus vespulae (Milliron), Thylodrias contractus Mot-
schulsky, Trogoderma glabrum (Herbst), Trogoderma in-
clusum LeConte, Trogoderma teukton Beal, Trogoderma
variabile Ballion, Trogoderma versicolor (Creutzer).

The areas of the listed species were mapped in
1870, 1915, 1980, 2000 and 2020 using the software
Russia_locator_name and the saturation dynamics
analysis of the geographic regions. The work is based
on the analysis of literary sources.

Based on the area analysis of the 13 invasive spe-
cies, the saturation pattern of Russian regions with
alien Dermestidae species described.

The shift of the northern boundaries of the areas
for Trogoderma teukton and Trogoderma variabile on the
border with Kazakhstan is shown.

The main stages of the area formation are de-
scribed, including entering international logistics net-
works, importation, local outbreak formation, the for-
mation of a continuous area.

It is shown that regions with an average satura-
tion level with alien species of pests of grain crops and
its derivate products appeared in the European part
of Russia and Southern Siberia by 2000, and regions
with a high level of saturation — by 2020 only in the
European part. For museum pests, the saturation with
alien species was different. Regions with medium and
high saturation levels were formed in the European

duTocaHuTapus. KapaHtuH pactennii - 34
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HachleHWEM YyKEPOJHBIMU BUJaMu 00pa3oBajnuch
Takke Ha ore Cubupu u k 2020 1. — B BocTouno#t Cu-
6upu. O6CyXIAI0TCSI BO3MOXKHbBIE TIPUYMHbBI PA3ININHI
B KapTUHE HACBIIIEHUS JJId IBYX I'PYIII BpeUuTeel.

Knrwuesvie cnoea. Bpenutenu 3epHa U MPOAYK-
TOB €ero NepepaboTKy, BpeUTENN My3eMHbBIX KOJIJIEK-
Wi, apea, BceJleHUE, paclpocTpaHeHe, HaChIIe-
HYeE Yy)KEPOIHBIMU BUJAMMU.

BBEJIEHUE

VHAHTPOITHbIE BUBI )KYKOB-KOXKEEIOB
MTPENICTABJISIOTCS XOPOUIUM 06'bEKTOM
ILJIs WCCJiefoBaHUs IIPOIeCCOB MHBA-
31U YyXKE3€MHBIX BUIOB U (hOPMUPO-
BaHUS apeasioB 6aromaps peryaspHo-
My MOHUTOPUHTY BUJIOB — BpefuTeiei
3alacoB M IIOCTOSHHOMY WHTepPecy
CTIEIUAJIMCTOB-9HTOMOJIOTOB K II0SIB-

JIEHVI0 HOBBIX BpeAuTeel My3eHbIX KOJIJIEKITUN.

MupoBas JIOTUCTUYECKAs CUCTEMA CTajla CIeIu-
(ugeckoyt cpenov 06UTAHUSI OPTaHU3MOB, U3 KOTOPOU
OHU TIOTIaIal0T B HOBBIE PETUOHBI. BMecTe ¢ ApyrumMu
BPEIUTEJIIMU 3aI1aCOB KOXKeeJlbl 06pasyT «OGU0TH-
YeCKU TOXKIb», TO €CTh COBOKYITHOCTh OPTaHU3MOB,
BBO3KMMBIX C TOBaPHBIMU ITOTOKaMu (Maciskos, 2000).
[Tocye BceseHUs A1 KOXKEeI0B, 10 IPUYNHE 00N
MUIIEBBIX PECYPCOB, CO3/IaI0TCS 6JIarompUsTHBIE yC-
JIOBUS IJiS1 CO3[TaHUS YCTOMUMBOUM MONYNAINU: OHU
JIETKO TIePEeXoAsT 13 MOMEeIeHN Ha IIpujerallrue
TEeXHOTeHHbIe TEPPUTOPUM U Jajiee B eCTeCTBEHHbIE
MecToobuTaHud. [1pu mepeMelleHUN MPOLYKIIUY,
B 3aBHCHMOCTH OT €€ IpegHa3HaueHNs, TPUMEHSOT-
Cs1 pa3IUYHble KOMILJIEKChI (PUTOCAHUTAPHBIX Mep, Ha-
TIpaBJIeHHBIX Ha IPeOTBPallleHNe PacIipoCTpaHeHUs
PeTyIupyeMbIX BUJIOB. Bo3zelicTBre (GUTOCAHUTAPHBIX
Mep CKa3bIBAeTCsS ¥ Ha HeIlleJIeBbIX BUIAX, KOTOPhIE
PacIpOCTPaHSAIOTCS C JaHHOU MIPOIYKITUEN.

Llesbi0 MccaemoBaHUSA ObLI aHAJIN3 U ONKUCAHUEe
ucrtopuu GopMUPOBAHUS apealioB 13 alBEHTUBHBIX
BUJIOB JKYKOB-KOXXeeZ OB B epuof ¢ 1870 o 2020 .
Ha TepPpPUTOPUU coOBpeMeHHOoU Poccuiickoit demepa-
UM C TIOCJIEAYIOIM aHaJIM30M HaChIIEeHNS reorpa-
(uUeCcKUX PETMOHOB aJBEHTUBHBIMU BUJAMU KOXKe-
€Jl0B — BpeIUTEeJIel 3a11acOB M BPeIUTEIEN My3€eB.

MATEPUWAJIBI U METO/IbI

[TpoBezmeH aHanu3 GayHUCTUIECKOU U IPUKJIALHOU
JIUTEPATYPHI IO PACIIPOCTPAHEHUIO UYXKEPOIHBIX
0y Poccum BUIOB KOXKeenoB 3a nmocaenHue 150 JeT.
OCHOBHBIMY HCTOYHHMKAMU ObLIN MOHOTpaduuecKkue
uspganug (Jluugemas, 1871; dxkob6coH, 1913; XaHTuU-
eB, 1976; Mopakosu4, Coxojios, 1999; Jladep, 1992),
a Taxxe (hayHUCTUYECKUE CTAThU, BEIOMCTBEHHbBIE
U3aHUs, Pa3jJuyHble COOPHUKY Y MaTePUaJIbl KOH-
depenuit, Heony6JMKOBaHHbBIE MaTepualibl jabo-
paTopuy SHTOMOJIOTUY VICIIBITATEIbHOTO JJabopaTop-
Horo 1eHTpa ®I'bY «BHUMKP» 1 KpayzCcopCUHIOBbIE
naHHble (HabaogeHus c miatdopmsl iNaturalist.org
U TOMY TTIOOGHBIX).

part already by 1970; by 2000, regions with high satu-
ration with alien species also formed in southern Sibe-
ria, and by 2020, in Eastern Siberia. Possible reasons
for the differences in the saturation pattern for the two
groups of pests are discussed.

Key words. Pests of grain crops and its derivate
products, pests of museum collections, area,
introduction, distribution, alien species saturation.

INTRODUCION

ynanthropic Dermestidae species are a good
object for studying the processes of alien
species invasion and habitat formation due
to regular monitoring of storage pest species
and the constant interest of entomologists in
the emergence of new pests of museum collections.

The global logistics system has become a spe-
cific pest habitat from which they enter new regions.
Together with other storage pests, Dermestidae form
a “biotic rain”, i. e., a set of pests imported with com-
modity flows (Maslyakov, 2000). After the introduction,
due to the abundance of food resources, favorable con-
ditions are created for Dermestidae to create a stable
population: they easily move from indoors to adjacent
man-made territories and further to natural habitats.
When moving products, depending on their purpose,
various sets of phytosanitary measures are applied to
prevent the spread of regulated species. The impact of
phytosanitary measures also affects non-target species
that are spread with these products.

The aim of the study was to analyze and describe
the area formation history for 13 adventitious Dermes-
tidae species in the period from 1870 to 2020 on the
territory of the modern Russian Federation, followed
by an analysis of geographical regions saturation with
adventitious Dermestidae species — storage and mu-
seum pests.

MATERIALS AND METHODS

An analysis of faunistic and applied literature on Der-
mestidae species distribution alien to Russia over
the past 150 years has been carried out. The main
sources were monographic publications (Lindeman,
1871; Yakobson, 1913; Zhantiev, 1976; Mordkovich,
Sokolov, 1999; Lafer, 1992), as well as faunistic arti-
cles, departmental publications, various collections
and conference materials, unpublished materials of
the Entomology Laboratory of the Testing Laboratory
Center FGBU “VNIIKR” and crowdsourcing data (ob-
servations from the iNaturalist.org platform and si-
milar ones).

The Russia_locator_name software was used to
visualize the areas. The division into geographical
regions is based on the administrative geographical
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Il BU3yanu3aluy apeajioB UCI0JIb30BaHA TIPO-
rpamMMma Russia_locator_name. B oCHOBY HAeleHUs
Ha reorpaduyecKre perruoHbl MOJI0KEeH aIMUHNICTPa-
TUBHO-TeorpadryuecKuii MpUHIINII, KOTOPBIN Hanbojee
COOTBETCTBYET 3a/laue UHBeHTapu3auuu ¢gayHsl. Tep-
puTopud pasgeneHa Ha 40 pernoHOB. MeXperuoHalib-
Hble TPAHUIILI TPOBEEHBI 110 IPAHUIIAM CYyOBEKTOB
Poccutickoit demepanuu, 06 beIMHEHHBIX TaK, UTOOBI
o611as TeppUTOPUS ObLIa CPABHUMA C IPYTUMU PETHO-
HaMMU I10 TUIOMIAY ¥ OTHOCUJIACh K BJIM3KUM ITPUPOI-
HBIM 30HaM. TaKOM IPHUHIIUII CYUTAETCS OIITUMAJIbHBIM
IJIS CO3IaHUs KaTaJIoroB HacekoMbIX (CuHEB, 2019).

HawuboJsiee 3HaUuMMble BUIBI BpeauTeel 3ara-
COB 3epHa U BpeauTesell 300JI0TUYEeCKUX KOJJIEKITUM
OBLIY OITPEIEIIeHbI 10 IIOCIEIHUM MOHOIPahMIEeCKUM
U3IAaHUIM T10 BpeAuTesiaM 3amacoB (Mopakosuy, Co-
KoJIOB, 1999) u BpepuTensam myseeB (TockuHa, [Tpo-
BOpoOBa, 2007).

K rpyririe BumoB, TPOGUUECKU CBI3aHHBIX TIpe-
UMYIIeCTBEHHO C 3epHOM Ha CKJaJlaX, OTHOCITCS:
Attagenus simulans Solsky, 1876, Megatoma tianschanica
Sokolov, 1972, Trogoderma glabrum (Herbst, 1783), Tro-
goderma teukton Beal, 1956, Trogoderma variabile Bal-
lion, 1878, Trogoderma versicolor (Creutzer, 1799).

I'pyrira BuoB, TpoUyecKy CBI3aHHas IIPEuMy-
1eCTBEHHO C My3eMHBIMU 300JI0TUUECKUMU KOJIJIEK-
LIUSIMU, BKJIIOUaeT: Anthrenus picturatus Solsky, 1876,
Attagenus gobicola Frivaldszky, 1892, Attagenus unicolor
(Brahm, 1790), Attagenus smirnovi Zhantiev, 1973, Eu-
rhopalus vespulae (Milliron, 1939), Thylodrias contractus
Motschulsky, 1839.

PE3VYJIBTATBI 1 OBCYKJEHUE

N3yueHue GOpMUPOBAHKUS apeajioB BUIOB HA 3HAUU-
TeJbHBIX BDEMEHHBIX NHTePBajlaX TpebyeT MHOTOJIET-
HUX BbIOOPOK JTAHHBIX, IO3BOJIAIONIUX IIPOCIEIUTD
ucropuio GopMupoBaHusa apeaioB. ComocTaBJieHUE
IUHAMUKYA (QOPMUPOBAHMS apeajoB HECKOJIbKUX BU-
IIOB II03BOJISIET UCCJIeL0BATh IIPOIlecC GMOTUYECKOTO
(B TOM umMCJIe aHTPOIIOTEHHOr0) HackIeHus (Macs-
KOB, 2000) pervoHOB UyXEPOJHbIMY BUZAMU KOXKE-
enoB. [[pOHMKHOBEHNE NHBANIePOB B IpUJIerallne
PETUOHBI TPOUCXOAUT TAKIKE U3-3a PaCIIUPEHM I'pa-
HUI] UCXOHBIX apeaJioB, HAIIpUMeP B pe3yJibTaTe K-
MaTUYEeCKUX U3MEeHEeHUH.

HcTopusd (hopMuUpPOBaHUA apeajioB

OTJeJIbHBIX BUZOB

Trogoderma glabrum (Herbst, 1783) (Tporojepma
yepHasd) (puc. 1a)

B 1871 r. Trogoderma glabrum 6b11 06HAPYXKEH
B MockBe, CankT-IleTepbypre u CapernTe (JInHAEMaH,
1871). B 1913 1. T. glabrum uavigex B Kapenuu, BoJor-
Ie, Bopouerxe, Camape, AcTrpaxanu, Ha KaBkase (dko6-
coH, 1913), B TaTapckoit Pecrry6iuke (Jlebemes, 1925).
K 1976 1. apean T. glabrum pacuiupujcsa U BKJIOYaJ
eBpOIIelicKy0 yacTb Poccuu, CeBepHbIN KaBkas u or
Cubupu (OKautues, 1976), a Takxke ¢ 1972 T. cleayio-
Ive pernoHbl: KaMyaTky (9K3eMILIsip cobpad B 1972 T.)
(TaBa, Jlerayos, 2010), ror Yccypuickoro 1 XabapoBCKO-
ro kpaes, [Ipumopbe (JTadep, 1992), ¢ MOCTOSHHBIM 3a-
BO30M B ipyrue paionsr PO OKanTtues, 1976). K2000T.
apean He usMeHwiIcsa (MopakoBud, COKoJioB, 1999).

Crabuiusanmsa apeajia MOATBEPXKAAETCs 00Ha-
pyxenusmu B Kanmbikuu, HuxxkHeM IToBosmkbe (Ka-
JIokHag u Ap., 2000), YomypTtuu (Jemtoxus, 2012),

principle, which is most consistent with the task of
inventorying the fauna. The territory is divided into
40 regions. Interregional borders are drawn along the
borders of the constituent entities of the Russian Fe-
deration, united so that the total territory is compara-
ble with other regions in terms of area and belongs to
close natural zones. This principle is considered opti-
mal for creating catalogs of insects (Sinev, 2019).

The most significant species of grain storage pests
and zoological collections pests were identified accord-
ing to the latest monographic publications on storage
pests (Mordkovich, Sokolov, 1999) and museum pests
(Toskina, Provorova, 2007).

The group of species trophically associated main-
ly with grain in warehouses includes: Attagenus simu-
lans Solsky, 1876, Megatoma tianschanica Sokolov, 1972,
Trogoderma glabrum (Herbst, 1783), Trogoderma teukton
Beal, 1956, Trogoderma variabile Ballion, 1878, Trogo-
derma versicolor (Creutzer, 1799).

The group of species trophically associated
mainly with museum zoological collections includes:
Anthrenus picturatus Solsky, 1876, Attagenus gobicola
Frivaldszky, 1892, Attagenus unicolor (Brahm, 1790),
Attagenus smirnovi Zhantiev, 1973, Eurhopalus vespu-
lae (Milliron, 1939), Thylodrias contractus Motschulsky,
1839.

RESULTS AND DISCUSSION

The study of the species area formation over signifi-
cant time intervals requires long-term data sampling,
which makes it possible to trace the area formation
history. Comparison of the areas formation dynam-
ics of several species makes it possible to study the
process of biotic (including anthropogenic) saturation
(Maslyakov, 2000) of regions with alien Dermestidae
species. The introduction of invaders into adjacent re-
gions is also due to the expansion of the boundaries
of the original areas, for example, as a result of cli-
mate change.

Individual species area formation history

Trogoderma glabrum (Herbst, 1783) (Fig. 1a)

In 1871, T. glabrum was detected in Moscow,
St. Petersburg and Sarepta (Lindeman, 1871).In 1913,
this species was recorded in Karelia, Vologda, Voro-
nezh, Samara, Astrakhan, in the Caucasus (Yakobson,
1913), in the Tatar Republic (Lebedev, 1925). By 1976,
the area of T. glabrum expanded to include the Europe-
an part of Russia, the North Caucasus, and the south
of Siberia (Zhantiev, 1976), as well as the following re-
gions since 1972: Kamchatka (the specimen was col-
lected in 1972) (Gava and Legalov, 2010), the south
of the Ussuri Krai and Khabarovsk Krai, Primorye
(Lafer, 1992), with constant introduction into other
regions of the Russian Federation (Zhantiev, 1976).
By 2000, the area had not changed (Mordkovich,
Sokolov, 1999).

The area stabilization is confirmed by detections
in Kalmykia, the Lower Volga region (Kalyuzhnaya
et al., 2000), Udmurtia (Dedyukhin, 2012), Bash-
kiria (Khabibullin, 2016), Adygea (Zamotailov and
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Nikitsky, 2010), Rostov Oblast

2020 (Pushkin, 2016) and Yaroslavl
Oblast (Vlasov, 2008), Crimea (Gava

“’:;‘/J C% etal., 2011), Mordovia (Ruchin et al.,
Z 2009), Voronezh Oblast (Negrobo-

va, Negrobov, 2002), Tatarstan (Ku-
L%o'\ tushev, Sazhnev, 2022), Chuvashia,

.-

f U’ Ulyanovsk Oblast ( Labinov, Egorov,

.l‘k, .? b 2009), Lipetsk Oblast (Mazurov,
» 2017), Karelia (Humala, Polevoy,
g T o 2023).

Trogoderma variabile Ballion,
1878 (Fig. 1b)

It was first detected in St. Pe-
tersburg in 1896 (Kovalenko, 2019),
at the beginning of the 20™ centu-
ry in the Tatar Republic (Lebedev,
1925), in 1970, in Moscow (Deg-
tyareva, Sudeikina, 1971). Accord-
ing to R.D. Zhantiev, stable T. vari-
abile populations in Russia by the
1980s were not formed, however
T. variabile was constantly imported

BPEOUWUTENIN MY3EEB MUSEUM PESTS
I 1870 _ 1915 [N 1980 NN 2000

v
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to many Russian regions from Cen-
tral Asia (Zhantiev, 1976).

After 1980, T. variabile popu-
lations were detected in the south
of the European part of the Rus-
sian Federation in the Lower Volga
region (Kalyuzhnaya et al., 2000),
in Adygea (Zamotailov and Ni-
kitsky, 2010), Rostov Oblast, Stav-
ropol Krai and Krasnodar Krai (Pi-
menov, 2005), and also in Primorye
(Lafer, 1992). After 2000, the area
expanded: the species was record-
ed in Central Russia in the Kursk
Oblast, Voronezh Oblast (Negrobo-
va, Negrobov, 2002), Yaroslavl
- Oblast (Vlasov, 2008), in Tatarstan
“ (Kutushev, Sazhnev, 2022), Chu-
vashia and Ulyanovsk Oblast (Labi-
nov, Egorov, 2009), Lipetsk Oblast
« { (Mazurov, 2017), in the Southern
"% Urals found in Bashkiria (Khabibul-

! lin, 2016) and Orenburg (according

2020

Puc. 1. AnHamuka apeanoB HekoTopbix Fig. 1. Area dynamics of some alien
synanthropic Dermestidae species
in the Russian Federation

YYXKEepPOAHbIX BUAOB CUHAHTPOMHbIX
KoxxeepnoB B PO

Bamkupuu (Xabubymnius, 2016), Agpiree (3amMmoTai-
JioB, Hukutckuii, 2010), PocToBckoit (ITymkuH, 2016)
u sSIpociaBckou o6acTsx (Biaacos, 2008), Kppimy (FaBa
u 1p., 2011), Mopgosuu (Pyuus u gp., 2009), Bopo-
HeXXcKo obymactu (Herpo6osa, Herpo6os, 2002), Ta-
tapcrane (Kytymres, CaxkHes, 2022), YyBamuu, Yibs-
HOBCKO¥ obJtactu (JJabuHOB, Eropos, 2009), JINITEIIKOH
obnactu (Masypos, 2017), Kapenuu (Xymaua, [Toje-
BOH, 2023).

Trogoderma variabile Ballion, 1878 (Tporogepma
usMeHunBas) (puc. 1b)

[TepBoe o6HapyxeHure 66110 B CaHKT-ITeTepbyp-
re B 1896 r. (KoBasnenko, 2019), B Hauayie XX Beka —
B Tatapckoit Pecniybiuke (JlIebemes, 1925), B 1970 T.
Haxomuau B Mockse ([ertsipeBa, Cymetikuna, 1971).
ITo mueHUO P.JI. )KaHTMERBA, YCTONYUBbIE MTOMYIAUN

to our data, in the Southern Urals —
both in natural and synanthropic
habitats).

After 2000, T. variabile was
reported in Kurgan Oblast and Chelyabinsk Oblast
(Sapozhnikova, 2013), in the south of Siberia in Ke-
merovo Oblast (Polevod, 2016), in Altai (https:/www.
barnaul-altai.ru/news/citynews/?id=59200). These
regions are adjacent to the border with Kazakhstan
(Fig. 1b). It can be assumed that due to climatic chang-
es, the shift of the northern border of T. variabile area
coincides with the distribution along trade routes.
The joint effect is more pronounced in regions with
high urbanization, where there are habitats favorable
for the introduction of the synanthropic species.
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T. variabile B Poccuu K 1980-M I'T. He chOPMUPOBAJIUCD,
Ho u3 CpenHett Asuu T. variabile TOCTOSTHHO 3aBO3UIU
BO MHOrue paiousl Poccuu (OKaurtues, 1976).

ITocsie 1980 r. montynsauuu T. variabile 66111 06-
Hapy’KeHbI Ha [0Te eBporeiickoil yactu PO B HuwkHeM
IToBosxbe (Kammookuasa u mp., 2000), B Aneiree (3a-
MoTainos, Hukurckuii, 2010), PocToBCcKOI 06JacTy,
CraBporosibckoM 1 KpacHomapckoM kpasax (ITuMeHOB,
2005), a Takxxe B [IpuMmopbe (JIadep, 1992). [Tocie
2000 1. apeaJs pacmupuicd: BuJL orMevancd B LleH-
TpanbHOU Poccuu B Kypckoii, BopoHexckoit (Herpo-
6oBa, Herpo6os, 2002), dpociaBckoii (Biaacos, 2008)
obsacTsax, B Tatapcrane (Kytymes, CaxHes, 2022),
YyBamuu 1 YIbsIHOBCKOM o6acTu (JlabuHOB, ETOpOB,
2009), Jluneriko# obsactu (Masypos, 2017), Ha 0x-
HOM Ypaje o6HapyxeH B Bamkupuu (XabubymiiuH,
2016) u Openbypre (110 HAIIUM JaHHbIM, Ha FOKHOM
VYpaJjie — KaK B eCTECTBEHHBIX, TaK ¥ B CHHAHTPOITHBIX
MECTOOOUTAHUIX).

[Tocne 2000 1. T variabile orMeueH B KypraHckoi
n YengbuHckon obisactax (CamoxxkHukosa, 2013),
Ha tore Cubupu B KemepoBckoii obsactu ([ToseBog,
2016), na Anrae (https:/www.barnaul-altai.ru/news/
citynews/?id=59200). 3Tu pervoHbl IMPUMBIKAIT
K rpanulie ¢ Kazaxcranom (puc. 1b). MoxHO mpep-
MOJIOXKUTD, UTO K PACIPOCTPAHEHUIO 110 TOPTOBBIM
IIyTSM TIPUCOEAUHSIETCS COBUT CEBEPHOU I'PAHUIIBI
apeana T. variabile B CBI3U C KIUMATUIECKUMU W3-
MeHeHUsSIMU. COBMeCTHBIN 3 eKT 60jiee BhIpaKeH
B PervoHax C BHICOKOU ypbaHmM3aIue, rae uMerTcs
6JIaTOITPUATHBIE [IJIST BCEJIEHUS CUHAHTPOITHOTO BUIA
MEeCTOOOUTaHUS.

Trogoderma teukton Beal, 1956 (Tporozepma Te-
ykToHa) (puc. 1f)

B 1999 1. T. teukton ykasaH Kak BUJ, He BCTpeya-
romwuiica B PO (MopakoBud, Cokojios, 1999). B 2021 1.
T. teukton y>xe yKasaH B KaueCTBe OITACHOTO BpeIu-
TeJisl 3amacoB 3epHa B Pecnybauke ThiBa, HalifieH
B [larectane, Kanmbikuu, YeueHCcKkol Pecrybivke
(Hava et al., 2014), B8 HoBocubupcke ('aBa, JleraJos,
2010); 110 HaIIUM JaHHBIM, B 2015 I. )K1BbIe JIUUYNH-
Ky 6bLIM 06HApPYyXeHBbI MpU 06CIeJOBAaHUM CKJIaza
B Openbypre. COTpyAHUKY JIabOPaTOPUX SHTOMOJIO-
ruu ®TBY «BHUMKP» HeoIHOKPATHO (PUKCUPOBAIU
3aB03 T. teukton 3 pecrybauk CpegHelt A3uu, HO IpU
ob6ciiefoBaHUAX B MOCKBEe 1 MOCKOBCKO 00JIACTU STOT
BU/J He o6HapyskuBaJjicsa. CTpeMUTesibHOE paciipocTpa-
Heuue T. teukton, IPenIIONOXUTEIbHO, MOXET ObIThH
006yCJIOBJIEHO CIBUTOM CEBEPHOU I'PAHUIIBI UCXOJLHOTO
apeajia Ha rpaHuiie ¢ KazaxcTaHOM B CBSI3HU C IIOTEILIe-
HUEeM KJIuMaTa.

Trogoderma versicolor (Creutzer, 1799) (Tporo-
IepMa ImecTpoliBeTHast) (puc. 1d)

B xoHIe XIX — Hauase XX Beka T. versicolor oTMe-
yeH B CaHKT-IleTepbypre u I0xHo# Cubupu (JIuHIe-
MaH, 1871; dxo6coH, 1913), CapaTose (JIeGenes, 1925).
Corsmacuo P.JI. XXauTtueBy (1976), Ha TePPUTOPUU
CCCP nomntynsamuu T. versicolor B TPUPOIHBIX YCIOBUIX
He oTMevayuch. lo 1999 r. Bug, cunTaicsa OTCyTCTBO-
BaBmuM B P® (MopakoBud, CokojioB, 1999). ITocie
2000 r. obHapyxeH B dpociaasie (Biacos, 2008), Ca-
paToBe (Caxxues, 2019), Axnbiree (3aMoTaiiyios, HUKUT-
ckuit, 2010), Jlunenke (Masypos, 2017), Kpacuogap-
ckoM kpae ([TymkwuH, 2016), Bamkupuu (BasHOB 1 Ap.,
2015), HmxueMm IToBoskbe (KammosxkHasg u gp., 2000),
CaukT-TleTepbypre, MOCKOBCKOIT 06JIaCTH.

Trogoderma teukton Beal, 1956 (Fig. 1f)

In 1999, T. teukton was listed as a species absent
in the Russian Federation (Mordkovich and Sokolov,
1999). In 2021, T. teukton was already listed as a dan-
gerous grain storage pest in the Tyva Republic, de-
tected in Dagestan, Kalmykia, the Chechen Republic
(Hava et al., 2014), and Novosibirsk (Gava and Lega-
lov, 2010); according to our data, in 2015, live larvae
were detected during an inspection of a warehouse in
Orenburg. Specialists of the Entomology Laboratory
of FGBU “VNIIKR” repeatedly recorded the introduc-
tion of T. teukton from the republics of Central Asia,
but during surveys in Moscow and Moscow Oblast, this
species was not reported. The rapid spread of T. teuk-
ton, presumably, may be due to a shift in the northern
border of the original area on the border with Kazakh-
stan due to climate warming.

Trogoderma versicolor (Creutzer, 1799) (Fig. 1d)

In late 19™ — early 20™ century, T. versicolor was de-
tected in St. Petersburg and Southern Siberia (Linde-
man, 1871; Yakobson, 1913), Saratov (Lebedev, 1925).
According to R.D. Zhantiev (1976), no T. versicolor popu-
lations were reported in the USSR under natural con-
ditions. Until 1999, the species was considered absent
in the Russian Federation (Mordkovich and Sokolov,
1999). After 2000, it was detected in Yaroslavl (Vlasov,
2008), Saratov (Sazhnev, 2019), Adygeya (Zamotailov
and Nikitsky, 2010), Lipetsk (Mazurov, 2017), Kras-
nodar Krai (Pushkin, 2016), Bashkiria (Bayanov et al.,
2015), Lower Volga region (Kalyuzhnaya et al., 2000),
St. Petersburg, Moscow Oblast.

Attagenus simulans Solsky, 1876 (Fig. 1c)

It was first reported for Russia from Irkutsk (Hey-
den, 1896). Later detected in Moscow (Degtyareva and
Sudeikina, 1971), Buryatia (Pleshanova, 2006), report-
ed for Altai and the Caucasus (Mordkovich and Sokolov,
1999), Novosibirsk (Gava and Legalov, 2010). After
2000, detected in Dagestan (Pushkin et. al., 2016),
Stavropol Krai (Hava and Herrmann, 2014; Pimenov,
2005), Saratov, Kemerovo (Gava and Legalov, 2010;
Polevod, 2016), Moscow Oblast (Kovalenko, 2019).

Megatoma tianschanica Sokolov, 1972 (Fig. 1e)

M. tianschanica was detected in the Chernozem re-
gion in the mid-1970s (Kovalenko, 2019), but the dis-
tribution began much earlier, before the species de-
scription. Detected in Astrakhan in 1997 (Pushkin,
2016). By 2000, it was reported in the Volga region, Al-
tai, and Transbaikalia (Mordkovich and Sokolov, 1999).
By 2020, identified in Tula, Moscow Oblast (Kovalen-
ko, 2019), Kursk, Perm, Mordovia (Ruchin et al., 2009),
Yekaterinburg, Adygea (Zamotailov and Nikitsky,
2010), Chechnya (Pushkin et. al., 2016), Chuvashia
(Labinov, Egorov, 2009), Bashkiria (Khabibullin 2016),
Tatarstan (Kutushev, Sazhnev, 2022), Saratov and Al-
tai (Gava, Legalov, 2010), in Chelyabinsk (Sapozhniko-
va, 2013).

Attagenus gobicola Frivaldszky, 1892 (Fig. 1j)

Specified by R.D. Zhantiev (1976) as common for
Transbaikalia, in the rank of subspecies A. augustatus
Ballion. In 1999, it was detected in Altai (Mordkovich
and Sokolov, 1999); in Buryatia, in Irkutsk Oblast, it is
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Attagenus simulans Solsky, 1876 (xoxeeq 6ypbIit
CKJIaJICKOM) (puc. 1c)

Bniepsrle s Poccum ykaszaH us Vipkyrcka (Hey-
den, 1896). ITo3gHee HalimeH B MockBe ([lerTsapeBa,
Cyneiikuna, 1971), Bypsatuu (IlnemanoBa, 2006),
npuBeneH ajs Antasg u KaBkaza (MopgkoBuu, COKo-
JI0B, 1999), HoBocu6upcka (l'aBa, Jleramos, 2010). ITo-
cyie 2000 1. o6HApyxeH B Jlarectane (Pushkin et. al.,
2016), CraBpormonbckoM kpae (Hava, Herrmann, 2014;
[MumenoB, 2005), Capatose, Kemeposo (T'aBa, Jlerajos,
2010; ITonesBox, 2016), MockoBckoii obmactu (KoBa-
JeHKo, 2019).

Megatoma tianschanica Sokolov, 1972 (Mmeratoma
ckJtazcKas) (puc. le)

M. tianschanica o6Hapy»XeH B UepHO3eMbe B cepe-
nuHe 1970-x rr. (KoBanmenko, 2019), Ho pacmpocTpa-
HeHMre HayajJoch MHOTrO paHee, IO OIMCAHUI BHUIA.
B 1997 r. Halimen B Actpaxauu (ITymkusx, 2016).
K 2000 r. o6Hapy-xeH B [ToBOJIXKbe, HA AjTae, B 3abaii-
kanbe (MopakoBud, Cokojios, 1999). K 2020 I. BbISB-
JieH B Tyne, MockoBcKoi#i obsactu (KoBaneHnko, 2019),
Kypcke, ITepmu, Mopaosuu (Pyuus u np., 2009), Exa-
TepuHOypre, Anbiree (3amoraiios, Hukurtckuii, 2010),
Yeune (Pushkin et. al., 2016), YyBamuu (JTabuHoB, ETo-
PoB, 2009), Bamkupuu (Xadbubymius 2016), TaTapcTaHe
(KyTymies, CaxxHes, 2022), CapaToBe u Ha Antae (l'aBa,
Jleranos, 2010), B YesnabuHucke (Camnoxxuukosa, 2013).

Attagenus gobicola Frivaldszky, 1892 (koxee[ T0O-
ouiickuii) (puc. 1j)

Vkazau P.JI. )KauTtueBsIM (1976) Kak 0OBIYHBIH
nasg 3abaiikayibs, B paHre moaBuna A. augustatus Bal-
lion. B 1999 r. ormeueH Ha Antae (MopakoBuu, Co-
KoJIOB, 1999); B BypsaTuu, B UDKYTCKOM 06J1acTH yKa-
3pIBaeTCa Kak 3aBeseHHbIN Bup (Tlnemanosa, 2006).
[Tocyie 2000 r. HaigeH B Kanmbikuu ([TymrkuH, 2016),
Bopouerxckoit (Herpo6osa, Herpo6os, 2002) u Benro-
poxckoii o6iactsax (KopayeHko, 2019).

Anthrenus picturatus Solsky, 1876 (koxeep 1e-
cTphIN) (puc. 1g)

B Poccuwm mepBOHaualbHO GBI O6HApPYKeH
Ha KaBkase, 3aTeM B MockBe, PocToBe, KpacHoza-
pe (OKautues, 1976). B kouile 80-x — Havayie 90-X IT.
XX Beka BBISIBJIEH B CpelHE 1Tojioce Poccuu 1 FOXKHBIX
paiioHax eBporelickol yactu P® (HoBouepKaccke,
PocTtoBe-Ha-Jlony, YnbaHoBCcKe, HuxxHeM HoBropoze,
Ve, CapaTose, Jlarectane, CeBepHoit OceTuu (TocKu-
Ha, [IpoBoposa, 2007)).

[Tocye 2000 r. A. picturatus 6b11 06HApPYXKEH
B dIpocnagsie (Biacos, 2008), Tomcke, Kemeposo ([Tose-
BOZ, 2016), AcTpaxaHckou obsractu 1 Kaimbrkuy ([Tyti-
KuH, 2016), Bamkupum (XabubynnuH, 2016), YaMyp-
tuu (JemnroxuH, 2012), HoBocubupcke (l'aBa, Jlerayios,
2010), Bopouesxxckoii odsnactu (Herpo6osa, HerpoGos,
2002), HmxueM [ToBosnkbe (KamroxxHas u gp., 2000),
Appiree (3amoranaos, Hukurckuii, 2010), PocToB-
ckoit obsractu (ITymkuH, 2010), CaukT-IleTepbypre,
CraBporoyibcKkoM kpae (Koxxeen mecTpbiyi (Anthrenus
picturatus), iNaturalist), Bearopoge (Kopanenko, 2019),
Yypamuu, Kypcke, Jiunenkoit obaactu (Masypos,
2017), Tromenu, KpacHosipcke, CBepAJI0BCKOM 061aCTH
(Koxxeeq mecTpblii (Anthrenus picturatus), iNaturalist).

Attagenus unicolor unicolor (Brahm, 1790) (koxe-
eJl YepHBIN KOBPOBBIN) U Attagenus unicolor japonicus
Reitter, 1877 (koxxeen YepHBIN armoHcKul) (purc. 1h)

B 1871 1. Attagenus unicolor 66171 HalizileH B MOCKBE,
HwxueM HoBropoge, Ekatepun6bypre, Opiie, EnaTbme,

indicated as an introduced species (Pleshanova, 2006).
After 2000, detected in Kalmykia (Pushkin, 2016), Vo-
ronezh Oblast (Negrobova, Negrobov, 2002) and Bel-
gorod Oblast (Kovalenko, 2019).

Anthrenus picturatus Solsky, 1876 (Fig. 1g)

In Russia, it was originally detected in the Cau-
casus, then in Moscow, Rostov, Krasnodar (Zhantiev,
1976). In the late 80s — early 90s of the twentieth cen-
tury was found in central Russia and the southern re-
gions of the European part of the Russian Federation
(Novocherkassk, Rostov-on-Don, Ulyanovsk, Nizhny
Novgorod, Ufa, Saratov, Dagestan, North Ossetia (Tos-
kina, Provorova, 2007)).

After 2000, A. picturatus was detected in Yaroslavl
(Vlasov, 2008), Tomsk, Kemerovo (Polevod, 2016), As-
trakhan Oblast and Kalmykia (Pushkin, 2016), Bash-
kiria (Khabibullin, 2016), Udmurtia (Dedyukhin,
2012), Novosibirsk (Gava, Legalov, 2010), Voronezh
Oblast (Negrobova, Negrobov, 2002), Lower Volga re-
gion (Kalyuzhnaya et al., 2000), Adygea (Zamotailov,
Nikitsky, 2010), Rostov Oblast (Pushkin, 2010), St. Pe-
tersburg, Stavropol Krai (Anthrenus picturatus), iNatu-
ralist), Belgorod (Kovalenko, 2019), Chuvashia, Kursk,
Lipetsk Oblast (Mazurov, 2017), Tyumen, Krasnoyarsk,
Sverdlovsk Oblast (Anthrenus picturatus), iNaturalist).

Attagenus unicolor unicolor (Brahm, 1790) and
Attagenus unicolor japonicus Reitter, 1877 (Fig. 1h)

In 1871, Attagenus unicolor was detected in Mos-
cow, Nizhny Novgorod, Yekaterinburg, Orel, Elatma,
Kazan, Sarepta (Lindeman, 1871). In 1913, it was de-
tected in St. Petersburg, Novgorod, Yaroslavl, Kazan,
Vyatka, in the territory from Perm to Sarepta and Oren-
burg, in Tobolsk (Yakobson, 1913).

By 1976, A. u. unicolor spread everywhere, ex-
cept for the northern USSR regions (Zhantiev, 1976).
As of 2000, the known area boundaries did not change
(Mordkovich and Sokolov, 1999). After 2000, A. unico-
lor was detected in Magadan (Chereshnev, 2005). The
distribution of this beetle is reflected in more detail in
the following faunistic works: Adygea (Zamotailov, Ni-
kitsky, 2010), Lower Volga region (Kalyuzhnaya et al.,
2000), Udmurtia (Dedyukhin, 2012), Yaroslavl (Vlasov,
2008), Saratovskaya Oblast (Sazhnev, 2019 ), Voronezh
Oblast (Negrobova, Negrobov, 2002), Lipetsk Oblast
(Mazurov, 2017), Karelia (Humala, Polevoy, 2023), Mor-
dovia, Kursk, Bashkiria (Khabibullin, 2016), Novosi-
birsk, Altai (Gava, Legalov, 2010), Kalmykia (Pushkin,
2016), Chechnya (Hava et. al., 2014). In the south of Si-
beria and in Transbaikalia, Primorye and Khabarovsk
Krai, another synanthropic subspecies is distributed -
Attagenus u. japonicus (Zhantiev, 1976).

Attagenus smirnovi Zhantiev, 1973 (Fig. 1i)

First detected in Moscow in 1961, later reported
in St. Petersburg, Sverdlovsk, Sochi (Zhantiev, 1976),
in 1995 in the following regions: Volgograd (Pushkin,
2016), Arkhangelsk, Naryan-Mar, Yakutsk, Irkutsk
(Toskina and Provorova, 2007), Udmurtia (Dedyukhin,
2012), Ussuri Oblast, Adygea (Zamotailov and Nikitsky,
2010), North Ossetia (Hava et. al., 2014), Kamchat-
ka (Sazhnev, 2015), Lipetsk Oblast (Mazurov, 2017),
Nizhny Novgorod Oblast, Kalmykia (Pushkin, 2016),
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Kasauwu, CapenTte (Jlunmeman, 1871). B 1913 1. oH 06-
HapyxeH B CaHkT-IleTepbypre, HoBropoze, dpocias-
Je, Kazanu, BaTke, Ha TeppuTtopuu ot [lepmu o Ca-
pernTel 1 Openbypra, B To6oabcke (Iko6coH, 1913).

K 1976 . A. u. unicolor pacripocTpaHUJICS Be3e,
KpoMe ceBepHBIX pationoB CCCP (OKauTues, 1976). Ha
2000 r. u3BeCTHbBIE I'PAaHUILBI apealia He U3MEHUJIVCh
(MopzaxoBud, CokosioB, 1999). ITocie 2000 1. A. unico-
lor o6HapyxeH B Maranmane (Yepemnes, 2005). Boyee
oApPO6GHO pacrpocTpaHeHe 3TOT0 KoXKeela OTpaXxe-
HO B cJieiyouX (hayHUCTUYECKUX paboTax: AfbIres
(3amoTainos, Hukurckuii, 2010), HrkHee [ToBOJDKbE
(KasroxxHas u gp., 2000), Yamyptus (Temroxus, 2012),
Sdpocnasiab (Biaacos, 2008), CapaToBckas (CakHeB,
2019), Bopouexckas (Herpo6osa, Herpo6os, 2002),
Junienikas obyactu (Masypos, 2017), Kapenus (Xy-
maJa, [ToseBoi, 2023), MopmoBus, Kypck, Bamkupus
(Xabubymnnuu, 2016), HoBocubupck, Anraii (l'aBa,
Jlerayos, 2010), Kanmbikus (ITymkus, 2016), Yeuns
(Héava et. al., 2014). Ha 1ore Cubupu u B 3abaiikaJbe,
[Tpumopwe 1 XabapoBCKOM Kpae paciIpoCTpPaHeH Apy-
TO¥ CUHAHTPOITHBIN MTOABUJ, — Attagenus u. japonicus
(OKauTues, 1976).

Attagenus smirnovi Zhantiev, 1973 (kxoxeef
CmupHoBa) (puc. 1i)

B MockBe o6HapyxeH BepBbie B 1961 T., BIIO-
ciencTBuu HalineH B CaHKT-IleTepbypre, CBEpP/IJIOB-
cke, Coum (OKautues, 1976), B 1995 I. B clIenyI0Mux
peruonax: Bosrorpage (ITymrkus, 2016), ApXaHresib-
cke, HappsaH-Mape, SdkyTcke, MpkyTcke (TockuHa,
IIpoBopoBa, 2007), Yamyptuu (emnoxuH, 2012), Yccy-
puiickoii obmacTtu, Axpiree (3aMoTanIoB, HUKUTCKUM,
2010), CeBepnoit Ocetum (Hava et. al., 2014), na Kam-
vaTtke (CaxxHes, 2015), B JIumelkoii o6iaactu (Masy-
poB, 2017), Huxkeropoackoi obyactu, KaaMbIKUU
(TTyurkwH, 2016), ITepmu (Top6yHOB, OsbiiBaHT, 2008),
dpocnaie (Bmacos, 2008), HoBocubupcke (TaBa, Jle-
raJyio, 2010), CapartoBe (KyTymuies, CaxxHes, 2022), Ka-
pennu (Xymadna, IToneBoit, 2023), XaHTbI-MaHCUHACKOM
aBTOHOMHOM OKpyre, CaMape, Bamkupuu.

Eurhopalus vespulae (Milliron, 1939) (xoxeef
ocuHbIl) (puc. 1k)

BriepBrie 661 06Hapy’keH B MockBe B 1959 1., 3a-
TeM B CaHkT-IleTepOypre (Kaurtues, 1976), B UpKyT-
ckoi obstactu B 1990 r. (Ilnemanosa, 2006), B 1995 1.
B CJIeIyIOIIMX pernoHax: KpacHomapckoM kpae (1o Ha-
LIIXM JaHHBIM), Bojorogckoi obmacty, KpacHOSpCKOM
Kpae, dxkyTtuu, Camapckoy, Tam60BckoU, Benropoz-
CKoOM1 obJiacTsax, AnTalickoM 1 CTaBpPOIIOJIbCKOM Kpa-
ax, larecrane ([Ipyrosa, Kanyctkus, 2010), SIipocyas-
Je (Biacos, 2008), Kanununrpaze (Alekseev, 2002),
Appiree (3amoTtanaoB, Hukutckui, 2010), YeuHe
(Hava et. al., 2014), Kemeposo (ITosesox, 2016), KaJji-
mbikuu (ITymkuH, 2016), Kapenuu (Xymaia, [TosieBoH,
2023), Jluterikoii obsiact (Masypos, 2017), BopoHexe
(HerpoGoBa, Herpo6os, 2002), CBepIJI0BCKOI 06IaCTH
(Top6yHOB, OnbuiBaHr, 2008), YomypTuu ([JemoxXuH,
2012), ITpumopke, Tatapcrane (Kytyiies, CaxkHEB,
2022), BaulKupum.

Thylodrias contractus Motschulsky, 1839 (koxxe-
eIl HemlapHbIi) (puc. 11)

B paGote I.T. dxo6cona (1913) T. contractus GbLI
ykazaH nysa CaHkt-IleTep6ypra, MockBbl, KaBkasa
u ActpaxaHu. Ha 2000 r. pacuiupeHus apeaja He OT-
MeueHOo (MopakoBud, CokojioB, 1999). ITocyie 2000 T.
HaugeHn B CtaBpomosibckoM kpae (IlymkuH, 2016),

Perm (Gorbunov, Olshvang, 2008), Yaroslavl (Vlasov,
2008), Novosibirsk (Gava, Legalov, 2010), Saratov (Ku-
tushev, Sazhnev, 2022), Karelia (Khumala, Polevoy,
2023), Khanty-Mansi Autonomous Okrug, Samara,
Bashkiria.

Eurhopalus vespulae (Milliron, 1939) (Fig. 1k)

It was first detected in Moscow in 1959, then in
1990 in St. Petersburg (Zhantiev, 1976), in Irkutsk
Oblast (Pleshanova, 2006), in 1995 in the following re-
gions: Krasnodar Krai (according to our data), Volog-
da Oblast, Krasnoyarsk Oblast, Yakutia, Samara Oblast,
Tambov Oblast, Belgorod Oblast, Altai Krai and Stav-
ropol Krai, Dagestan (Drugova, Kapustkin, 2010), Yaro-
slavl (Vlasov, 2008), Kaliningrad (Alekseev, 2002), Ady-
gea (Zamotailov, Nikitsky, 2010), Chechnya (Hava et.
al., 2014), Kemerovo (Polevod, 2016), Kalmykia (Push-
kin, 2016), Karelia (Humala, Polevoy, 2023), Lipetsk
Oblast (Mazurov, 2017), Voronezh (Negrobova, Ne-
grobov, 2002), Sverdlovsk Oblast (Gorbunov, Olsh-
vang, 2008), Udmurtia (Dedyukhin, 2012), Primorye,
Tatarstan (Kutushev, Sazhnev, 2022), Bashkiria.

Thylodrias contractus Motschulsky, 1839 (Fig. 11)

In the work of G.G. Yakobson (1913), T. contractus
was listed for St. Petersburg, Moscow, the Caucasus
and Astrakhan. In 2000, no area spreading was not-
ed (Mordkovich, Sokolov, 1999). After 2000, detected
in Stavropol Krai (Pushkin, 2016), Volgograd (Kalyuzh-
naya et al., 2000), Adygea (Zamotailov, Nikitsky, 2010),
Voronezh Oblast (Negrobova, Negrobov, 2002), Novosi-
birsk (Gava, Legalov, 2010), Kemerovo (Polevod, 2016),
Astrakhan Oblast (Pushkin, 2010), Saratov Oblast
(Sazhnev, Rodnev, 2016), in the Middle Urals (Gorbun-
ov, Olshvang, 2008).

The obtained data on the species distribution
were mapped and presented in Fig. 1.

The global channels of plant and animal origin
products transportation and marketing have become
a habitat from which new species enter synanthropic
habitats in all regions where contaminated products
enter.

After the introduction of Dermestidae, warehous-
es are saturated with aggregation pheromones, which
increases the habitat attractiveness and the population
viability. The number of insects in the habitat increas-
es due to the reproduction and influx of insects with
new batches of infected products. Under favorable eco-
climatic conditions, a local population formation be-
gins with the spread of insects to adjacent territories.

The first local populations arose in the central re-
gions of the European part of Russia with a high popu-
lation density or in the southern regions with a high
population density and favorable eco-climatic con-
ditions in natural habitats. Further Dermestidae dis-
tribution leads to merging of local outbreaks and the
formation of a continuous area. The continuous area
formation duration was different depending on the
species, ranging from 50 years for Attagenus smirnovi
and over 100 years for Thylodrias contractus. The synan-
thropic species abundance level in the habitat is deter-
mined by a combination of factors and reasons, one of
the most important being human activity, leading to
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Bousirorpage (KamrooxHas u 1p., 2000), Axbiree (3amo-
tainoB, Hukurckuii, 2010), BopoHeXCcKoi o6aacTu
(Herpo6osa, Herpo6os, 2002), HoBocubupcke (l'aBa,
Jlerasos, 2010), Kemeposo ([Tosnesos, 2016), AcTpa-
xaHckou ([TymkwuH, 2010), CapaToOBCKOU 06J1acTIX
(Caxues, Pogues, 2016), Ha CpenHeM Ypadie (Topby-
HOB, OabiBaHr, 2008).

[TosrydyeHHbBIE JaHHbBIE O PACITPOCTPAHEHUY BUIOB
OBLIY HaHEeCeHbI Ha KapTy U IIPeICTaBJIeHbl Ha puc. 1.

MupoBbie KaHaJIbl TPAHCIIOPTUPOBKU U COBITA
MIPOMYKITUY PACTUTENBHOTO 1 YKUBOTHOTO TTPOKCXOXK-
IEeHUs CTaJu CPemoi o6uTaHUs, U3 KOTOPO HOBbIE
BU/IBI TIOCTYIIAOT B CUHAHTPOIIHBIE MECTOOOUTAHUS
BO BCeX PervoHax, Kyjia MOCTYITaeT 3apakeHHast Ipo-
IYKITUS.

[Tocjie BCceIeHUS KOXKeeLOB CKIaNCKUe IIoMelle-
HUS HACHIIIAITCS arperaljMoOHHbIMU (PepoMOHaMHU,
YTO IIOBBIIIAET IIPUBIEKATEIbHOCTD MECTOOOUTAHUMI
U JKM3HECITIOCOOHOCTh MOy, YNCIeHHOCTDb Ha-
CEeKOMBIX B MECTOOOUTAHUY YBEJIMUNBAETCS 3a CUET
Pa3sMHOXEHHS U IPUTOKA HACEKOMBIX C HOBBIMU I1ap-
TUSAMHU 3aPAKEHHOU MPOAYKITUY. [Tpu 6J1aromprUsSTHBIX
SKOKJIMMATUYECKUX YCIOBUSIX HAUMHAEeTCsI 06pa3oBa-
HYE MECTHOU MOIyJSI[UY C pacceieHreM HaCeKOMBbIX
Ha IpuJieralinyie TEPPUTOPUHN.

[TepBble JIOKAJbHBIE TMOMYISIUU BO3HUKAIU
B IIEHTPAJIbHbBIX PETMOHAX eBPOIIeCKOM yacTu Poccun
C BBICOKOU TJIOTHOCTBI0 HACEJIEHWST VI FOXKHBIX PETHO-
HaX C BBICOKO IIJIOTHOCThIO HACeJeHUS 1 6IaroIPUsIT-
HBIMU 9KOKJIMMAaTUUYECKUMU YCIOBUIMY B €CTECTBEH-
HBIX MecTOoOOUTaHUX. [lajbHelilIee pacripocTpaHeHe
KO’KeeI0B IIPUBOIUT K CMbIKAHMIO JJOKAJbHBIX 0UaroB
1 00pa30BaHUIO0 CILIOIIHOIO apeaa. JIJIuTeIbHOCTh
(hopMUpOBaHUS CILIOIIHOTO apeaia 3aMeTHO OTJINYa-
Jlach y pPa3HbIX BUJOB, COCTaBJsis oT 50 Jiet nJs Attage-
nus smirnovi u 6osee 100 sieT nys Thylodrias contractus.
YpPOBEHb YHCIEHHOCTY CHUHAHTPOITHBIX BU/IOB B MECTO-
0O6UTaHUYU OMPENENSETCS COBOKYITHOCThI0 (haKTOPOB
¥ IPUYKH, Cpely KOTOPhIX Haubojiee 3aMeTHOe Me-
CTO 3aHMMAET JIeITEJIbHOCTD YeJIOBeKa, TPUBOIAIIAS
K TEXHOTEHHOMY M3MEHEHUI0 CPebl OOUTAaHUS U 3HA-
YUTEJIbHBIM KJINMaTUYECKUM U3MEHEHUIM.

HccienoBaHye JUHAMUKYA GOTUUECKOTO
HachilleHUda Tepputopuu PP
CHHaHTPOIHBIMY BUJIaMU KOKee10B

Il aHaiv3a IUHAMUKY HACBIIIEHUS POCCUI-
CKUX PErmOHOB YY>KEPOJHBIMU BUIAMU KOXEEOB
Mbl YCTAHOBUJU 3 YPOBHS HACBIIMIEHUS: HUBKUU
(1-2 uyxepoAHbIX BUJA); CPENHUM (2—4 BUA); BBICO-
kuii (5 BumoB u 6ojiee). Ha puc. 2 mokasaHa JuHAMUKa
OG1OJIOTMYECKOTO HACHIIIEHYS POCCUNCKUX PETUOHOB
c1870 1m0 2020 T.

B XIX — HauaJie XX BeKa ITPOUCXOIUJIO [IOCTEIEeH-
HOe pacIipeHNe apeasoB BpeJUTENe 3aI1acoB U Bpe-
IuTeJiell My3eeB IIPU cJIaboM HaChIIEHUY PEruOHOB
Yy)KepPOIHBIMU BULAMU. B 3TOT mepuoj, apeajl HOBBIX
BU/JIOB KOXKEEIOB — BpeUTENEe 3a11acOB COOTBETCTBO-
BaJ cymMmMapHoMmy apeany T. glabrum B eBpoTielicKon
vyactu PO u T. versicolor Ha 1ore Cubupu. ApeaJt Bpe-
IVTeJiell My3eeB COOTBETCTBOBAJ apeasty A. u. unicolor
u A. u. japonicus.

K 1970 1. rpaHuIia apeaja BpeguTesieil My3eeB
u3-3a BceneHus A. smirnovi, E. vespulae IpoBUHYJIaCh
Ha ceBep U IIOMAAb apeaja MpeBbICUIA TaKOBYIO
ILJIST BpeuTeiell 3amacoB. KoJnuecTBO UyKepOoagHBIX

technogenic changes in the habitat and significant cli-
matic changes.

Study of the biotic saturation dynamics

of the territory of the Russian Federation

with synanthropic Dermestidae species

To analyze the Russian regions saturation dy-
namics with alien Dermestidae species, we established
3 levels of saturation: low (1-2 alien species); medi-
um (2-4 species); high (5+ species). Fig. 2 shows the
dynamics of biological saturation of Russian regions
from 1870 to 2020.

In the 19" and early 20™ centuries, the areas of
storage and museum pests gradually expanded, with
a weak saturation of the regions with alien species.
During this period, the area of new Dermestidae spe-
cies — storage pests corresponded to the total area of
T. glabrum in the European part of the Russian Fede-
ration and T. versicolor in southern Siberia. The area of
museum pests corresponded to that of A. u. unicolor and
A. u. japonicus.

By 1970, due to the introduction of A. smirnovi and
E. vespulae, the area boundary of museum pests moved
to the north, and the area exceeded that of storage
pests. The number of alien species of museum pests
in several regions of the European part of Russia has
reached an average and high level of saturation.

It was not until 2000, that with a gradual area
spreading and an increase in the number of import-
ed species, regions with an average saturation of stor-
age pests were identified. Regions with an average sa-
turation of museum pests were formed in the Southern
Urals and southern Siberia. The further spread of pests
of museums in the south of Siberia led to the forma-
tion of vast regions with medium saturation. By 2020,
regions with high saturation of stocks with pests were
identified in the west and south of the European part
of Russia.

The saturation of regions with alien pest species
in the 19" and early 20™ centuries was equally low. Un-
til the early 20 century, there were no conditions for
the introduction of subtropical synanthropic species
in the territory of Russia, and only boreal species ca-
pable of living in conditions of stove heating or without
it could be introduced: Trogoderma glabrum and Atta-
genus unicolor, several more species in some specific
limited habitats. There was an expansion of areas, but
the number of species remained small. Since the se-
cond half of the 20™ century, there appeared conditions
in Russia for the introduction of subtropical and some
tropical species due to the widespread distribution of
centralized heating. However, at the same time, the ex-
pansion of the areas of storage pest species and their
increase in the number in the regions occurred under
a clear stress effect, which did not extend to museum
pests. The reason for this effect is not yet obvious and
requires further research. We, in turn, can make some
assumptions on this subject that need further verifi-
cation.

The synanthropic species areas formation can be
influenced by such factors as the thermal requirements
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ANWHAMUKA HACBILWLEHNA PETMOHOB YYXXEPOAHbIMU BUOAMU
DYNAMICS OF REGIONS SATURATION WITH ALIEN SPECIES

of the species, the urban popula-
tion density, interspecific compe-
tition, the volume and intensity of
products transportation in interna-
tional and regional trade. For most

BPEOUTENN 3ANACOB
STORAGE PESTS

BPEOWUTENU MY3EEB
MUSEUM PESTS

HU3KWIA, CpefHuiA,  BbICOKWIA, HUBKWA, CPemHWUii,  BbICOKWIA, of the species that are the subject of
1-2 Bupa 2-4 Bnpa 5 BupoB v 6onee 1-2 Bupa 2-4 Bnga 5Bupos nbonee  our study, data on thermal require-
low, medium, ~high, low, medium,  high, ments are available. Both groups

1-2 species 2-4 species 5+ species

1-2 species 2-4 species 5+ species

contain both eurybiontic and ther-
mophilic species (Wilches et. al.,
2016).

Interspecific competition be-
tween alien species takes place (Pi-
menov, 2005), though this pheno-
menon is extremely poorly studied.
It is known that in the southern re-
gions, M. tianschanica and A. simu-
lans occur mainly in natural habitats
(Zamotailov et al., 2010), as well as
T. glabrum in southern Siberia (Ple-
shanova, 2006). In the northern part
of their areas, T. variabile and T. versi-
color are described mainly as muse-
um pests (https://www.activestudy.
info/vrediteli-iz-sem-deltmesti-
dae-kozheedy/). The transition of
storage pests to other habitats may
be associated with a high level of
competition among storage pests.
S.V. Pimenov (2005) describes the
displacement of T. glabrum by T. vari-
abile in the granaries of Stavropol
Krai. Even if the above indicates the
presence of significant competition,
it does not lead to the displacement
of the species from the region, but
only causes its substantiation in
other habitats and does not affect
the level of saturation with alien
species.

The physical volumes of the
grain market exceed the volumes
of the raw leather and fur market
by more than 10 times. Storage

Puc. 2. KapTa HacbiweHus
reorpacguuecknx permnoHos PO
uykepogHbiMU Bupamu koxkeenos  Dermestidae species

BUJIOB BpeIUTENIEN My3eeB B HECKOJIbKUX PerroHaxX
eBpoIIeiickoii yacTu Poccru JOCTUTIIO CPeSHETO U BbI-
COKOTO YPOBHS HACBIIIEHUS.

Tosibko k 2000 . IIpU OCTEIIEHHOM pacliupe-
HUM apealioB U yBeJINYeHUY KOJINYeCTBA 3aBe3eHHBIX
BUJOB BBISIBUJIMCh PETHOHBI CO CPEIHUM HaChIIeHU-
€M BpeLUTeNIMU 3aI1acoB. PETMOHBI CO CPEHUM Ha-
CBIIIEHUEM BPeNUTEIIMU My3eeB c)OPMUPOBATIUCH
Ha I0)xHOM Ypasie u Ha ore Cubupu. JaabHelIee
pacmpocTpaHeHUe BpequTeieil My3eeB Ha ore Cubu-
pu IpuUBeJIo K POPMUPOBAHUIO OOIIUPHBIX PETUOHOB
co cpenHuM HachbieHrueM. K 2020 I. per1uoHBI C BbICO-
KUM HaChIeHNEM BPEIUTEIISIMU 3aI1aCOB BBISIBUJIUCH
Ha 3amajie u 1oTe eBpoIielickoil yactu Poccun.

HachlmeHre pervoHOB UyKepPOLHBIMU BULAMU
BpenuTesel B XIX u Hauasse XX BeKa GbLJIO O[HAKOBO
HU3KuUM. Jlo Hauasia XX Beka Ha Teppuropuu Poccuu
He OBbLJIO YCJIOBUY JJisI BCEJIEHUS CYOTPOIIMYECKUX

Fig. 2. Russian Federation geographic
regions saturation map with alien

pest areas are regularly monitored
through warehouse surveys, includ-
ing those with pheromone traps.

It can be assumed that a new
factor that has appeared since the 1930s was the use
of phytosanitary measures to inspection of trans-
ported products. Grain and its derivates are products
with a high phytosanitary risk, while raw hides and
furs, with which museum pests are distributed, are
products of low phytosanitary risk. For products with
a high phytosanitary risk, a set of phytosanitary mea-
sures is applied: inspection, sampling of products
with subsequent laboratory testing and disinfection
when live pests are detected are mandatory. Products
with a low phytosanitary risk are subject only to a vi-
sual inspection with the sampling of insects that are
visually similar to quarantine species. Surveys and
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CUHAHTPOIHBIX BUJOB Y MOTJIY BCEISATHCS TOJIBKO 60-
peayibHbIE BU/IBI, CITOCOOHBIE )KUTH B YCJIOBUSX IT€Y-
HOT'0 OTOILIEHUS Mx 6e3 Hero: TporojepMa dyepHas
U KOXKeeJl KOBPOBBIN, B KaKUX-TO CIelUu(PUIeCKUX
OrpaHMYEeHHbIX MECTOOOUTAHUAX BCEJIMINCE ellle He-
CKOJIbKO BUAOB. [IpOMCXOIMUIIO pacInpeHe apeaios,
HO KOJIMYECTBO BUIOB OCTaBaJIOCh HeboabImuM. Co
BTOPOM IOJIOBUHBI XX Beka B CTPaHe BO3HUKJIU yCJIO-
BUS [IJIS1 BCEJIEHUS CYOTPOITMYECKUX M HEKOTOPBIX TPO-
MTUYECKUX BUIOB I10 TPUYKHE IMUPOKOT0 PacIipocTpa-
HeHUs LHeHTPaJru30BaHHOT0 OTOILIEHUI. Ho B TO e
BpeMs paclivpeHre apeaioB BULOB BpeauTeel 3a-
TIaCOB ¥ yBeJIMUeHEe KOJIMUECTBa BUIOB BpeouTeei
3aIlacoB B PErrMOHAaX MPOUCXOLUIN 10 SBHBIM CTPeC-
COBBIM BO3/IEHICTBMEM, KOTOPOE He PACIPOCTPAHIIOCH
Ha BpeauTesiel My3eeB. [IpyunHa JaHHOTO BO3IEl-
CTBUS [TOKA HE OUeBUAHA U TPeByeT AOMOTHUTEIbHBIX
HccJieqoBaHU. MBI, B CBOIO 0Uepelb, MOXKEM BBICKA-
3aTh HA OTOT CUET HEKOTOPHIE ITPE/ITIOTI0KEHYSI, KOTO-
pble HY)K/IAI0TCS B TaJIbHENTIIEH TPOBEPKE.
Ha ¢opMupoBaHme apeajioB CHHAHTPOIIHBIX BU-
JIOB MOTYT BJIMSTh Takue (haKTOPhI, KAK TEPMUYECKUE
TpeboBaHMs BU/IA, IIJIOTHOCTh TOPOACKOI0 HaCeJIeH s,
MeXBUAOBasi KOHKYPEHIIs, 06'beM U UHTEHCUBHOCTD
TIEPEBO30K MPOAYKIINY ITPYU MEXAYHAPOLHOU 1 PETHO-
HaJIbHOU TOPTOBJIE. JJis GOJbIINHCTBA BUIOB, KOTO-
pble ABJISIOTCS IPEeIMeTOM Halllero MCCIeNOBAHMUS,
UMeIOTCS JaHHbIe 10 TEPMUYECKUM TPebGOBaAHUIM.
B o6eux rpyrmax IpUCyTCTBYIOT KaK SBPUOMOHTHBIE,
Tak u Teroobusble Bunbl (Wilches et. al., 2016).
MexBUA0BasA KOHKYPEHIIUS MEXY Uy’KePOIHbI-
MU Bugamu umeet Mmecto ([Tumenos, 2005), HO sBJe-
HUe 3TO KpaiiHe cjiabo ncciieqoBaHo. MI3BEeCTHO, UTO
B IOKHBIX pervoHax M. tianschanica u A. simulans BcTpe-
YalTCS IIPEUMYIIECTBEHHO B ECTECTBEHHBIX MECTO-
obuTaHUgX (3aMOTalIoB U Ap., 2010), kak u T. glabrum
Ha 1ore Cubupu (TTnemanosa, 2006). B ceBepHOT ya-
ctu apeanoB T. variabile n T. versicolor OTICBhIBAIOTCS
IPenMyIIecTBeHHO Kak My3eliHble Bpenutenu (https://
www.activestudy.info/vrediteli-iz-sem-deltmesti-
dae-kozheedy/). Tlepexopn CKIaICKUX BPeAUTENEH
B MHbIE MECTOOOUTAHUSA MOXKET ObITh CBSI3aH C BBICO-
KUM YPOBHEM KOHKYPEHIIUY Cpeou BpeouTesel 3a-
nacos. C.B. ITumenos (2005) onMchbIBAeT BbITECHEHNE
koxeena T. glabrum >xykom T. variabile B 3epHOXPaHU-
auigax CTaBpOIIOJbCKOTO Kpad. JJaXke ecyiv BbILIEU3-
JIOXKEHHOE CBUJIETENIBCTBYET O HAJIMUUU 3HAUUTEI b-
HOM KOHKYDPEHIIUY, OHA He TIPUBOLUT K BBITECHEHUIO
BUJIA U3 PETUOHA, a TOJIbKO BbI3BIBAET €r0 000CHOBA-
HUYeE B IPYTUX MECTOOOUTAHUSX U HE BIUSET HA YPO-
BEHb HACHIEHNS Yy>KEePOJHBIMU BUJAMU.
dusnyeckre 060beMbI PHIHKA 3€PHA TIPEBBIIIAIT
00bEMBI PhIHKA KOJKEBEHHOTO ChIPbS 1 MeXa Ha Iops-
oK, 60os1ee ueM B 10 pas. ApeaJibl BpeIUTEJIEeH 3aI1acoB
PEryIsIpHO OTCIeXUBaIOTCs 6aromaps obciieoBaHy-
SIM CKJIaZIOB, B TOM YHCJie C (DEPOMOHHBIMU JIOBYIIKAMU.
MOXXHO ITPEAIIONIOXKUTD, YTO HOBBIM (DAaKTOPOM,
KOTOPBIY TmosgBuMIICcA ¢ 30-X I'T. XX Beka, cTaJio IIpruMe-
HeHMre (PUTOCAHUTAPHBIX Mep IJIsI KOHTPOJSI TPaHC-
MOPTUPYEMOU MPOAYKIIMU. 3€PHO U MPOAYKTHI €T0
nepepaboTKY OTHOCSTCS K MPOAYKIIUU C BBICOKUM
duTOCAHUTAPHBIM PUCKOM, a KOXKEBEHHOE ChIphe
¥ MeXa, C KOTOPbIMY PAaCIpPOCTPAHSIIOTCS BPeoUTeIn
MY3€e€eB, — MPOAYKIIUS HU3KOTO QUTOCAHUTAPHOTO PU-
cKa. [l IpOAYKIIUY C BBICOKUM (DUTOCAHUTAPHBIM
PHCKOM IIPUMEHSIETCS KOMILJIEeKC (DMTOCAHUTAPHBIX

control of already introduced species are carried out
at enterprises and warehouses by specialists of en-
terprises.

The species that were the subject of our study are
not of quarantine status, but they are also subject to
a set of phytosanitary measures intended for trans-
ported products, which leads to a decrease in the level
of contamination of products and prevents the spread
of species.

CONCLUSION

The study of the history of the areas formation and the
regions saturation with new Dermestidae species with
different trophic preferences suggests that, along with
such classical factors as the eco-climatic requirements
of species, the density of the urban population, the in-
tensity of regional trade in contaminated products, the
phytosanitary state of the global logistics system and
regional products trade can be very important.

In the future, using modern methods of mathe-
matical data processing, it is supposed to evaluate
the significance of individual factors and the possible
synergistic effect of the anthropogenic and climatic
components in the formation of Dermestidae species
areas and other storage pests, for which similar trophic
groups can be distinguished.
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Mep: o6sg3aTesieH JOCMOTP, 0T60p 06Ppa3IioB MPOAYK-
LIV C TIOCJIEAYIONIM JIaGOPaTOPHbBIM MCCIENOBAHUEM
u o6e33apa)kBaHue IPYU BbIIBIECHUN KUBBIX BPEIU-
Tesiel. [IPOAYKIMS ¢ HU3KUM HDUTOCAHUTAPHBIM PU-
CKOM TOJIJIEXKUT JIMIIh BHEITHEMY OCMOTPY C 0T60POM
06pasIloB HACEKOMBIX, BU3YaJIbHO CXOXKUX C KapaH-
TUHHBIMY Bumamu. O6ciienoBanms U 60pbba C yxxe 3a-
BE3€HHBIMU BUIAMU ITPOBOASATCS Ha MTPENTIPUIATUIX
U CKJIaJIaX CUJIAMHU CITeI[UaTUCTOB MPEeAIPUITUH.

Buibl, KOTOPBIE GLIIY MTPEJMETOM HAIIEro uc-
cJIeIOBaHUS, HE OTHOCSTCS K KapDaHTUHHBIM, HO OHU
TaK)Xe TI0JIBEPTal0TCs BO3IENCTBUIO KOMILIeKca (PUTo-
CaHUTAPHBIX MeD, MPeIHA3HAUYEHHbIX JJI TPAHCIIOP-
TUPYEMOM MPOAYKIIUHU, YTO MPUBOLUT K CHUIKEHUIO
YPOBHS 3apa’KeHHOCTH MPOAYKIIUY U MTPEMSITCTBYET
pacmpoCcTpaHEeHMIO BUIOB.

3AKJIIIOYEHUE

ViccnenoBaHue ucTopuu QOpMUPOBaHUS apeajioB
¥ HACBIIIEHUST PETMOHOB HOBBIMU BULAMU KOXKEEI0B
C PA3IMYHBIMYU TPOPUUECKUMU TTPEIIOUTEHUSIMU T10-
3BOJISET MIPEJIION0KUTD, YTO HAPSIZy C TAKMMU KJlac-
cuYeckuMM (haKTOpaMu, KaK SKOKJIMMAaTUUYECKUE TPe-
60BaHUS BUJOB, IIJIOTHOCTH TOPOJCKOTO HACeJIeHNs,
WHTEHCUBHOCTD PETMOHAIbHOM TOPTOBJIY 3aPaXKeHHON
IponyKIlvell, 60JbllIoe 3HAUEHWE [JIS PacUIupeHus
apeaJioB YY>KePOIHbBIX BUIOB KOXKEEJIOB MOKET UMETH
(puToCaHUTAPHOE COCTOSIHYE JIOTUCTUYECKON CUCTEMBI
MUPOBOU U PETUOHAIIBHOU TOPTOBJIY ITPOAYKIIVEH.

B manpHelIIeM MPeAIIoaaraeTcs Mpy MOMOIILU
COBPEMEHHBIX METOZOB MaTeMAaTUUYECKON 06paboTKU
IIAaHHBIX OIIEHUTh 3HAYMMOCTbh OTJEJIbHBIX (DAaKTOPOB
¥ BO3MOXKHBIN cCUHEpPTrudYecKui 3pheKT aHTPOIoreH-
HOY ¥ KIUMAaTUYeCKOU COCTaBJIAI0IIEl B GOpMUPOBa-
HUM apeajioB BUJOB KOXKEEJ0B U JPYTUX BPeqUTeIel
3aI11acos, AJis KOTOPBIX MOXXHO BBIZEJNUTH aHAJIOTUY-
Hble TPOo(HUeCKe I'PYIIIIHL.

Bnaezodapnocms. ABTOPBI Garomapsar
N.K. IllaxpamanoBa (®PI'BY «BHVIVIKP») 3a IIpefocTaB-
JIeHue ImporpaMMbl Russia_locator_name.
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AHHOTALIMA
B nocnenHue HeCcKoJIbKO JeT B Poccutickoit ®enepa-
MY HaBJII0IaeTCsa aKTUBHOE PA3BUTHE IIPEIITPUITAN
3alUIIEHHOr0 IPYHTA, CIIEIUATN3UPYIOIIXCS HA BbI-
palBaHUM OBOLIHBIX KYJIBTYD, [JIaBHBIM 06pa3oM TO-
MaTOoB. Ha ycrielmHoe Tpon3BO/ICTBO TOMATOB BIUSET
Pl KIMMaTUYECKUX U 6mosoruyeckux (haKTOpPOB.
PacTeHus TomaTa nopaxatT 6osee 200 paz3IuUHbIX
BpenuTesieil u Bo3bynuTeser 6osie3Hel. BupycHbie
00JIe3HY PACTEHUN SIBJISIOTCS BAXXKHBIM OTPaHUYYBA-
oM GaKTOPOM JJid MHOTUX OTpacjell pacTeHue-
BOJICTBA, B TOM YKCJIE€ OBOIEBOACTBA. Pa3BuTume Mo-
JIEKYISAPHO-TEHETUUECKUX METOMNOB AUATHOCTUKU
IIO3BOJIMJIO BBISIBUTD U OIIMCATh HEM3BECTHBIE 0O HE-
JlaBHETO BPEMEHU HOBBIE BUPYCHBIE (DUTOIMATOTEHBI,
HampuMep IpeAcTaBuTeNe poma Tobamovirus — BUPYC
KOpH‘—IHGBOﬁ MOPHIMHWCTOCTH ITJIOLOB TOMAaTa 1 BUPYC
KparyaTol MO3auKM ToMaTa. B cTaThe MpeicTaBIeH
0630p HayYHOM MHDOPMAIUY O BUPyCe KPAITIaTOL MO-
s3auku ToMaTta (Tomato mottle mosaic virus, TOMMYV),
MeTOZax ero JUAarHOCTUKY, a TaK)XXe OIleHKa IIpuMe-
HUMOCTY TECT-CUCTEMBI JIJISI TPOBENEHUS UMMYHO-
(hepmenTHOrO ananmsa (MPA). [laHHbIM (DUTOTIATOTEH
SIBJIIETCSI HOBBIM, MaJIOM3y4YE€HHBIM, HO OYEHb OITac-
HBIM, BBI3BIBAIOIUM 3HAYUTENbHBIE IIOTEPU YPOXKAS
OBOIIIHBIX KYJIbTYP B CTPaHaX CBOEr0 PaclpoCTpaHe-
HUs. Bopbba ¢ BUPYCHBIMU GOJIE3HAMU TOCTATOYHO
TPYZAHA, T03TOMY KaK MOXXHO 60Jiee paHHEE BhISIBJIE-
HUYe 1 JIUKBUAAIVAd NCTOYHNKOB BUPYCOB ABJIAKTCA
OYEeHb BaXKHOU TTPEITIOCHIIKOM IJISI TIPEIOTBPAIeHUS
UX PACIIPOCTPAaHEHUS HAa HOBBIX TEPPUTOPUSIX. TouHAS
uneHTU(GUKaIysI BUPYCOB 10 YPOBHS BUJla UMEET pe-
Iauiee 3HaUeHUE JIJIs TIPeOTBPalleHUS MHTPOIYK-
LIUU ¥ CHYDKEHWS BPEJIOHOCHOCTY BUPYCHBIX 3a6oJie-
BaHWUI. B HacTOsIIee BpeMs UMEETCS PSIL, CII0XKHOCTEHN
B nuddepeHIInanuy BUPycoB poxa Tobamovirus mpu
IPOBENEHNY AUAaTHOCTUKY, CBI3aHHBIX CO CXOXKECTHIO
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ABSTRACT
In the past few years, the Russian Federation has seen
an active development of protected ground enterpris-
es specializing in the cultivation of vegetable crops,
mainly tomatoes. Successful tomato production is in-
fluenced by a number of climatic and biological fac-
tors. Tomato plants are infected by more than 200 dif-
ferent pests and pathogens. Plant viral diseases are an
important limiting factor for many branches of crop
production, including vegetable growing. The devel-
opment of molecular genetic diagnosis methods has
made it possible to identify and describe new viral phy-
topathogens unknown until recently, for example, rep-
resentatives of the genus Tobamovirus — Tomato brown
rugose fruit virus, ToBRFV, and Tomato mottle mosa-
ic virus, TOMMV. The article presents an overview of
scientific information about ToMMV, methods of its
diagnostics, as well as an assessment of the applica-
bility of the kit for enzyme-linked immunosorbent
assay (ELISA). This phytopathogen is new, little stud-
ied, though very dangerous, causing significant losses
in vegetable crops in the countries of its distribution.
Controlling viral diseases is quite difficult, therefore,
the earliest possible identification and elimination of
virus sources is a very important prerequisite for pre-
venting their spread to new territories. Accurate iden-
tification of viruses down to the species level is criti-
cal to prevent the introduction and reduce the severity
of viral diseases. Currently, there are some difficulties
in the differentiation of the genus Tobamovirus viruses
during diagnosis, associated with the similarity of the
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Mopd0JI0TUY BUPYCHBIX YACTUI] U TPOSIBJIEHUEM I1e-
PEeKpPeCcTHOU peakIuy aHTUTE.

Knroueswvte cnosa. Tomato mottle mosaic virus,
ToMMV, KapaHTUH PacTeHUU, 3alUIEHHBINA TPYHT,
BPEeIHBIN OpraHu3M, UMMyHODepMeHTHBIN aHaIu3.

BBEJEHUE

a3BUTHE OBOIIEBOACTBA B Poccuiickoi
denepalluyl — OOWH U3 IIPUOPUTETOB
TOCY[IaPCTBEHHON TOJUTUKU B CEJIb-
CKOM X034/ CTBe, 0CO6EHHO B YCIIOBUAX
CTPEMUTENLHOTO IIPOIlecca UMIIOPTO-
s3amemenus (KapumoBa, I[lIHelmep,
2020). TIpou3BOACTBO TOMATOB $B-
JITeTCS BAXKHEWINEW TMOAO0TPaCIbIo
B Poccuu, njig pasBUTHUS KOTOPOU IIpaBUTEIBCTBOM
Poccutickoit ®enepaliuy OCyIeCTBISIETCS KOMILIEKC
Mep: HPOrpaMMbl JIbTOTHOIO KPEIWTOBAHUS IIPe[-
IPUATAYN arpoOIPOMBINIIIEHHOTO KOMIIJIEKCA, a TaKXKe
KOMITEHCAIUsI TIOHECEHHBIX MHBECTUIIMOHHBIX 3a-
TPaT Ha CTPOUTENBCTBO HOBBIX TEILINYHBIX KOMILIEK-
COB C COBPEMEHHBIMU TEXHOJIOTUSIMU OBOIIEBOJCTBA.
Biiaromapsi 3TUM MepaM, arPOIIPOMBIIIIEHHBIM IIPE/I-
MIPUSTUSAM YAAJIOCh HAPACTUTh IIPOM3BOJICTBO TOMA-
TOB ¥ IOOUTHCS UX YACTUUHOI'0 UMIIOPTO3aMeNeHUS.
TaxkuM 06pas3oM, BaJIOBOM c60p ToMaTOB (06IIMI 06b-
€M TOMAaTOB, BhIPAIEHHBIX 3a 'OJl, B OTKPBITOM U 3a-
IUIIEHHOM TpyHTe) B 2022 1. B PO yBenuuuics u [o-
ctur 3,15 MJIH TOHH (II0 JaHHBIM businesstat.ru).

Ha npousBOACTBO TOMATOB BJIUSET P 6MOJIO-
TUYEeCKUX M KIUMATUUYECKUX YCIOBUM. PacTeHus TO-
MaTa ropakaioT 6ojiee 200 BpenuTesieii u 60jie3HeN.
B HacTos1ee BpeMs BO36YAUTEIN BUPYCHBIX 3aboJie-
BaHUU — 3TO BAXKHBIN OTPaHUYUBAOIIUY (haKTOp I
MHOTHUX OTpacjiell pacTeHHEBOJICTBA, B TOM UUCJIE
OBOIIEBOJCTBA, BbI3bIBAIOIIMH 3HAUNTEIbHbIE DKOHO-
muueckue notepu (IlIHeimep u ap., 2021). PasBuTtne
MOJIEKYJIIPHO-TEHETUUECKUX METO0B IMarHOCTUKU
TI03BOJISIET BBISIBJIATH HOBbIE, paHee He ONMCAaHHbIe
B HAYYHOU JINTEPaType BUPYCHI, TOPakaIoIe TOMAT.
Tak, HanipuMep, B 2014 1. Ha 1ore V3paunis 6bla oTMe-
YeHa BCITBIIIKA HOBOTO BUPYCHOT0 (hUTOTIATOTeHa, KO-
TOPBIN BIIOCJIEICTBUY TTOJYUMJI Ha3BaHWe BUpyca KO-
PUYHEBOM MOPIIUHUCTOCTH ILJIOHOB ToMaTa (TOBRFV)
(Luria etal., 2017).

B 2013 r. B MekcuKe Ha o6pasiiax pacTeHUH To-
Mara, cobpaHHbix B 2009 T., 6bLJI OTIMCAH APYTOU BU-
pycC, TakKe oTHOcamuics K pony Tobamovirus (Li et al.,
2013). BocieACTBUM 3TOT (PUTOIMATOTEH ITOJTYYUIT
HasBaHMWe BUpyca KpanmyaToi Mo3auku Tomara (To-
mato mottle mosaic virus, TOMMV). Ha TeppuTopuu
EBponbl TOMMV 6bls1 BriepBbie BhISBJIeH B 2015 T.
B Mcnauuu (Ambros et al., 2017). B HacTogm N MO-
MEHT BUPYC Kpar4aTol MO3auKu ToMaTa 0GHaPYXeH
C TTOMOIIbI0 MOJIEKYJISIPHBIX METOMOB NUATHOCTUKU
B cTpaHax A3uu, EBpornbl, CeBepHOU u H0HOU AMe-
puku. Sui et al. (2017) u Li et al. (2020) oTMeuaioT, 4To
ToMMYV, BepOSTHO, paclipocTpaHeH 6ojiee MIUPOKO,
yeM M3BECTHO B HaCTOsIee BpeMs. Heb3s UCKII0-
YyaTh BO3MOYXHOCTbh, UTO BCE IIO3JHUE COOOIIEeHUSI

morphology of viral particles and the manifestation of
a cross-reaction of antibodies.

Key words. Tomato mottle mosaic virus, ToMMYV,
plant quarantine, protected ground, pest, ELISA.

INTRODUCTION

he development of vegetable growing in the

Russian Federation is one of the priorities

of the state policy in agriculture, especially

in the context of the rapid import substitu-

tion process (Karimova, Schneyider, 2020).
Tomato production is the most important sub-sec-
tor in Russia, for the development of which the Go-
vernment of the Russian Federation is implementing
a set of measures: preferential lending programs for
agro-industrial enterprises, as well as compensation
for investment costs incurred for the construction of
new greenhouse complexes with modern vegetable
growing technologies. Thanks to these measures,
agro-industrial enterprises managed to increase the
production of tomatoes and achieve their partial im-
port substitution. Thus, the gross harvest of tomatoes
(the total volume of tomatoes grown per year in open
and protected ground) in Russia increased in 2022
and reached 3.15 million tons (according to busi-
nesstat.ru).

Tomato production is influenced by biological
and climatic conditions. Tomato plants are affected by
more than 200 pests and diseases. Currently, patho-
gens of viral diseases are an important limiting fac-
tor for many branches of crop production, including
vegetable growing, causing significant economic los-
ses (Shneyder et al., 2021). The development of mole-
cular genetic diagnosis methods makes it possible to
identify new, previously not described in the scientific
literature, viruses infecting tomato. For example, in
2014, an outbreak of a new viral phytopathogen was
reported in southern Israel, which was later named
Tomato brown rugose fruit virus (ToBRFV) (Luria et
al., 2017).

In 2013, another virus, also belonging to the ge-
nus Tobamovirus, was described in Mexico on samples
of tomato plants collected in 2009 (Li et al., 2013).
Subsequently, this phytopathogen was named Tomato
mottle mosaic virus (ToMMV). In Europe, TOMMV was
first detected in 2015 in Spain (Ambros et al., 2017).
At present, TOMMYV has been detected using mole-
cular diagnosis methods in the countries of Asia, Eu-
rope, North and South America. Sui et al. (2017) and Li
et al. (2020) note that TOMMV is probably more wide-
spread than currently known. It cannot be ruled out
that all recent reports of the closely related Tomato Mo-
saic Virus (ToMV) are in fact related to TOMMV. In par-
ticular, several isolates from Brazil, China, and Iran,
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0 BBISIBJIEHUU OJIM3KOPOJICTBEHHOTO To6aMOBUPYyca
Mosauku Tomara (ToMV) Ha caMOM Jiejie CBSI3aHbBI
¢ ToMMV. B yacTHOCTH, HECKOJIBKO M30JIITOB 13 bpa-
sunuu, Kutasg u VipaHa, paHee UeHTUPUIIMPOBaHHbIE
kak ToMV, 3aTeM 6b11M OTHeceHbI K TOMMV (Moreira et
al., 2003; Webster et al., 2014; Liet al., 2017). JaHHBII
GaxT moaTBEPKIAET TUIIOTE3Y O 3HAUUTENIBHO 60Jiee
IIUPOKOY pacIpoCTPaHEeHHOCTU BUPYyca KparmdyaTon
mo3sauku tomara (CABI, 2023).

K 0CHOBHBIM pacTeHudam — xo3geBaM ToMMV oTt-
HocsaTcsa ToMmat (Solanum lycopersicum), eper; CTpyd-
KOBbIH (Capsicum annuum) U Tiepel] KaleHCKUH, WIn
KycTapHUKOBBIH (Capsicum frutescens) (Li et al., 2013;
2017). Ha aTuX KyJbTypax BUPYC KpamyaToil MO3auKu
TOMAaTa BCTPevYaeTcs KaK B OTKPBLITOM, TaK U B 3alllu-
IEHHOM I'PYHTE. B OTKPBITOM I'PYHTE BUPYC TAKXKe OBLI
obHapyxeH Ha Tabake (Nicotiana tabacum) u dacoau
06bIKHOBEHHOU (Phaseolus vulgaris). B Kutae ToMMV
BBIIBMJIM Ha GakyaxkaHe (Solanum melongena) (Chai et
al., 2018; Liu et al., 2019), ropoxe (Pisum sativum) (Zhang
etal., 2022), haconu o6bikHoBeHHOM (Li et al., 2020).

B 1a6opaTOpHBIX YCIOBUIX B X0OJI€ DKCIIEPUMEH-
TOB Me€XaHWYECKUM IIyTeM BUPYCOM KpardaToi Mo-
3aMKM TOMAaTa yAaJIOCh 3aPa3UTh HEKOTOPbIE BUbI
pacTteHuil ceMelicTB Amaranthaceae, Asteraceae,
Brassicaceae, Cruciferae, Cucurbitaceae, Legumino-
sae, Solanaceae u Verbenaceae (EPPO, 2022).

Kak u gy gpyrux T06aMOBUPYCOB, CUMITTOMBI,
BBI3bIBa€MbIe BUPYCOM KpardaTol MO3auKu TOMaTa,
MOTYT BapbMPOBATh B 3aBUCUMOCTHU OT TaKUX (HaKTO-
POB, KakK BUJI, 3apakKaeMoT0 PacTeHUs, ero copTt, ¢aza
pocTa, yCJI0BUS OKPY’Ka0IIel Cpeibl, a TaKXe HaJu-
Yye COBMECTHOTO 3aparkKeHUA.

B nuTepaTypHBIX NCTOUYHUKAX UCCJIEN0BATENIU
ONUCHIBAIOT CJIeAyIolre CUMIITOMBI TOMMV:

— 3apa)keHHbIe BUPYCOM paCTEHUS TOMaTa
(Solanum lycopersicum) CTaHOBSITCS HU3KOPOCJbI-
MU, Ha JUCTbhAX HabJIofaeTcss MO3anKa CO CBETJIO-
U TEeMHO-3eJIEHbBIM PUCYHKOM, XJIOPO3 W HEKPO3HI,
KparyaTocTb, MOPUIMHUCTOCTb, CKpyUHUBaHUe, fedop-
Manuda (puc. 1, 2), Ha HUKHEeH IOBEPXHOCTHU JIMCTOBBIX
TUIACTMHOK MOTYT pa3BuBarhcs sHaruu (Tu et al., 2021,
Ambrés et al., 2017, Sui et al., 2018, Maudarbaccus et
al., 2021). ITpu 3apakeHU MOJIOAIX PACTEHUI MOXKHO
HaGJIFOATh MTOJIHYIO ITOTEPIO I[BETKOB U, CJIEIOBATEb-
HO, OTCYTCTBUE II0J0HOIEeH s (Sui et al., 2017);

— Ha IJIoJlaX TOMAaTa B pe3yJibTaTe 3apa’keHus
ToMMYV pa3BUBaIOTCS XJIOPOTUYECKUE ITATHA X HEKPO-
3Bl PA3JINYHON MHTEHCUBHOCTU: 6YpPOBATO-3€eJIeHbIe
TISTHA, Ty3bIpUYaThie 1 HEKPOTUYECKYE KOJIbIla Ha CO-
3PEBIINX IJIOLAX; JKEJIThIE IIOJIOCHI, OTIOSChIBAIOIIIE
CIIeJIbIE TIJIO/IBI; )KeJITOBATO-3eJIeHble TISITHA Ha co3pe-
BaMOIIUX IJIoAax. [110/1bl MOTYT HEPAaBHOMEPHO CO3pe-
BaTh, KDOME TOT'O, MOJIOJIbIE TLIOZABI MOTYT ITOJTHOCTHIO
HEKPOTU3UPOBATHCSA. B HEKOTOPBIX CIIyyasax HAOJII0-
JIajcs Tak)Xe HeKpOo3 IJIOMLOBBIX BETOUEK U Yallleuek
mitonos (Suietal.,, 2017; Zhan et al., 2018; Maudarbac-
cus etal., 2021).

CrnenyeT OTMETUTH, UTO ONMCAHHBIE BbINIE CUM-
TITOMBI He IBJISIIOTCS Clieliu(uUHbIMU 411 TOMMYV, Tak
KaK OUYeHb CXOJHbIE CUMIITOMBI Ha JIUCThIX U ILJI0JaX
ToMaTa BbI3bIBaeT Takke TOBRFV (Kapumosa, IllHeli-
nep, 2020; [lueimep u ap., 2021). TOMMV mpeomoiien
YCTOMYMBOCTD U 3apa’kaeT HEKOTOPbIE COPTA TOMATAa,
yCcTOMUMBBIE K BUPYCY Mo3auku TomaTa (ToMV) (Sui et
al., 2017).

previously identified as ToMV, were then assigned to
ToMMV (Moreira et al., 2003; Webster et al., 2014; Liet
al., 2017). This fact confirms the hypothesis of a much
wider prevalence of TOMMV (CABI, 2023).

The main TOMMV host plants include Solanum ly-
copersicum, Capsicum annuum and Capsicum frutescens (Li
etal., 2013;2017). On these crops, TOMMV occurs both
in open and protected ground. In open ground, the vi-
rus has also been detected on Nicotiana tabacum and
Phaseolus vulgaris. In China, TOMMV was detected on So-
lanum melongena (Chai et al., 2018; Liu et al., 2019), Pi-
sum sativum (Zhang et al., 2022), Phaseolus vulgaris (Li
et al., 2020).

Under laboratory conditions, in the course of ex-
periments, it was possible to mechanically inoculate
some plant species of the families Amaranthaceae, As-
teraceae, Brassicaceae, Cruciferae, Cucurbitaceae, Le-
guminosae, Solanaceae and Verbenaceae with TOMMV
(EPPO, 2022).

As with other tobamoviruses, symptoms caused
by ToMMV may vary depending on factors such as the
plant species being infected, its cultivar, growth phase,
environmental conditions, and the presence of co-in-
fection.

In the literature, researchers describe the follow-
ing TOMMV symptoms:

—virus-infected tomato plants (Solanum lycopersi-
cum) become stunted, a mosaic with a light and dark
green pattern is observed on the leaves, chlorosis and
necrosis, mottling, wrinkling, twisting, deformation
(Fig. 1, 2), on the lower surface of the leaf blades may
develop enations (Tu et al., 2021, Ambros et al., 2017,
Sui et al., 2018, Maudarbaccus et al., 2021). When
young plants are infected, a complete loss of flowers
and, consequently, the absence of fruiting can be ob-
served (Sui et al., 2017);

— chlorotic spots and necrosis of varying intensi-
ty develop on tomato fruits as a result of infection with
ToMMV: brownish-green spots, blistering and necrot-
ic rings on ripe fruits; yellow stripes encircling ripe
fruits; yellowish-green spots on ripening fruits. Fruits
may ripen unevenly, in addition, young fruits may be-
come completely necrotic. In some cases, necrosis
of fruit twigs and fruit calyx has also been observed
(Sui et al., 2017; Zhan et al., 2018; Maudarbaccus et
al., 2021).

It should be noted that the symptoms described
above are not specific for TOMMYV, since ToBRFV also
causes very similar symptoms on tomato leaves and
fruits (Karimova and Shneyder, 2020; Shneyder et al.,
2021). ToMMV has overcome resistance and infects
some varieties resistant to ToMV (Sui et al., 2017).

When infected with TOMMYV, Capsicum annuum and
Capsicum frutescens have shoot top yellowing and necro-
sis, mosaic, chlorosis and wrinkling, mottling, drying
out develop on the leaves (Ambroés et al., 2017; Zhan et
al., 2018; Lietal., 2017, 2020; Tu et al., 2021).

Infected Solanum melongena observed a mosa-
ic of leaves, dark purple spots on the flowers. These
symptoms developed in plants with mixed infection of
ToMMV and TMGMYV (Chai et al., 2018).
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Puc. 1. Jechopmaumusa NUCTbEB pacTeHUi
ToMara, BbizBaHHass TOMMV (choTo aBTOPOB)

Y pacrenuit ctpyuykoBoro (Capsicum annuum)
u KaiieHckoro (Capsicum frutescens) TieplieB MIPU 3apa-
JKEHUY BUPYCOM KpamyaToi MO3aWKKU TOMAaTa MOXXHO
HabJII01aTh IOXKEJITeHYE BEPXYIIEeK MO6EroB U HEKPO3,

Ha JIUCThIX Pa3BUBAIOTCSI MO3auvkKa,
XJIOPO3bI ¥ MOPIIVHUCTOCTD, Kparrda-
TOCTb, ychixaHue (Ambros et al., 2017;
Zhanetal.,2018; Lietal., 2017, 2020;
Tuetal.,, 2021).

Ha 3apa’keHHBIX pacTeHusx 6a-
kynaxkaHa (Solanum melongena) Hab6-
JIIOZAIX MO3auKy JUCTbEB, TEMHO-
¢uosieTOBbIE IATHA Ha IIBETKAX. ITU
CUMIITOMBI Pa3BUBAJINCh Y PACTEHUH
co cMelaHHOU uHpeknueir ToMMV
u TMGMV (Bupyc cnaboii 3e1eHOM
Mosauky tabaka) (Chai et al., 2018).

¥ sapaxxeHHbIX TOMMYV pacre-
Hu# acosu 06bIKHOBEeHHOU (Phaseo-
lus vulgaris) Ha TUCTbSIX Pa3BUBAJIUCH
XJIOPO3 U Iy3bIPYaTOCTh, & IIPU KUC-
KYCCTBEHHOM 3apaXK€eHUU — HEKPO3bI
u kpamyarocTs (Li et al., 2020).

3apakeHue BUPYCOM KparyaTon
MO3auKy ToMaTa pacTeHui ropoxa (Pi-
Sum sativum) IPOSIBJISLIIOCH Ha JIUCThSAX
B BUJIe XJIOPO3a, MO3aukKu, gedopma-
uuu ¥ Hekpo3oB (Zhang et al., 2022).

CorylacHO JIUTEPATYPHBIM JaH-
HbBIM, pacrnpocTrpaHeHHoCcTb TOMMV
Ha CeJIbCKOXO39MCTBEHHBIX KYJIbTY-
pax m B mpenesiaX CTPaH ABJISETCS
JIOCTaTOYHO OTPaHUYEHHOU. MOXHO
HPenNoJ0XKUTh, UYTO HEOOIbIIOE KO-
JindyecTBO nHGpopManuu 06 yuepbe,
BbhI3BaHHOM TOMMYV, MOXeT OBITH
CBSI3aHO C OTCYTCTBMEM Ha HACTOS-

Fig. 1. Leaf deformation of tomato plants
caused by TOMMV (photo by the authors)

Puc. 2. PacTteHne ToMarTa,
MHOKynuposaHHoe TOMMV

(Sophie Perrot — GEVES)
(https://gd.eppo.int/taxon/TOMMVO/photos)

MU MOMEHT JIOCTOBEPHBIX METOMOB NUAaTHOCTUKU
¥ OTHECEHUEM ITOCJIeTHUX BBISBIEHUH K GJIM3KOPOJ -

CTBEHHOMY Bupycy ToMV.

Infected with ToMMYV,
Phaseolus vulgaris developed
chlorosis and blistering on the
leaves, and with artificial infec-
tion — necrosis and mottling (Li
et al., 2020).

When infected with ToOMMYV,
Pisum sativum had chlorosis, mo-
saic, deformation and necrosis
of leaves (Zhang et al., 2022).

According to the litera-
ture, the prevalence of TOMMV
in crops and within countries
is rather limited. It can be as-
sumed that a small amount of
information about the damage
caused by ToMMV may be due
to the lack of reliable diagnosis
methods at the moment and the
assignment of the latest detec-
tions to the closely related ToMV.

An outbreak in China in
2016 in protected and open
field tomatoes caused a severe
reduction in fruit production,
with symptoms developing very

rapidly (Zhan et al., 2018). No details explaining and
evaluating these losses are given in the literary sour-
ces. Li et al. (2020) assume that due to the fact that
there are many pathways, the virus can remain viable

Fig. 2. Tomato plant inoculated

with TOMMV (Sophie Perrot — GEVES)
(https://gd.eppo.int/taxon/ TOMMVO/
photos)
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Bcempimka 3a6oneBanusa B Kutae B 2016 . Ha To-
MaTax B YCJIOBUSX 3aIIULIEHHOTO U OTKPBITOTO IPyH-
Ta BbI3BaJia CEpbe3HOE COKpallleHre IIPOM3BO/ICTBA
TIJIOZIOB, C OYeHb OBICTPHIM PA3BUTHUEM CUMIITOMOB
(Zhan et al., 2018). Hukakux mogpo0HOCTEH, pasb-
SCHSIOIIUX U OIIeHWBAIOIIUX 3T IIOTEPHU, B IUTEPa-
TYPHBIX UCTOYHMKAX He mpuBoguTcs. Li et al. (2020)
T10JIaraloT: B CBSI3Y C TEM, UTO MMeeTCs O0JIbIIoe UKcC-
JIO TIyTe¥ PacIpOCTPaHEHUS, YTO BUPYC MOXKET JIJIU-
TEJIbHO COXPaHATD KM3HECITOCOOHOCTD B JJATEHTHOM
COCTOSITHUM U UTO CYIIeCTBYeT CIIOCOOHOCTD 3apakaTh
pacTeHrs KOHTAKTHO-MeXaHUYEeCKUM IIyTeM, B Oymy-
meM ToMMYV, BEpOSITHO, CTAaHET OLHUM U3 HauboJyiee
BPEIOHOCHBIX BUPYCOB [IJIsI TIPOM3BOACTBA OBOIIHBIX
KyJbTYp ceMelicTBa Solanaceae.

dBnsgsach IpeacTaBuTENeM pomaa Tobamovirus, BU-
pyc KpamyaTol MOo3auKU ToMaTa PaclIpoCTPaHsIeTCs
OT pacTeHUs K PacTeHUIO IPU KOHTAKTe, a TakXXe Me-
XaHUYECKUM IIyTEM Uepes 3apakeHHbIE PYKU, OLEXKAY
U MHCTPYMEHTHI COTPYLHUKOB arpomnpennpusiTus
(B TOM YmCIIe HOXY, IIITaJIepHbIe BEPEBKU, CEJIbCKO-
XO3SIMCTBEHHAS TEXHUKA), JIMCTOTPBIBYITUMU HACEKO-
MBIMHU, C 3aTPSI3HEHHON OPOCUTEIbHOM BOJION U C 3a-
PaXeHHOU ITOYBOM. YCTaHOBIEHO, YTO TOMMV MoxeT
OBICTPO PACIIPOCTPAHITHLCS MEX/LY PACTEHUSIMU B pe-
3yJIbTaTe MIPOBEeHNS PA3JINYHBIX arPOTEXHUUECKUX
Mmeponpuaruii (Chen et al., 2018; Zhan et al. 2018; Li
et al., 2020).

VicTouHukaMu UHQPEKIIUU ITOTO BUPyca MOTYT
SIBJIITbCS 3apa)keHHble PACTEHUS U UX YaCTU, PACTU-
TeJIbHBbIE OCTATKU U CEMEHA. 3[J0POBBIE CESTHI[BI MOTYT
3apakaThCs IPU BbICaJIKe B 3apaKeHHYIO0 IOUBY Uepes
opaHeHUs, BbI3BAHHBIE €CTECTBEHHBIM ITIOBPEX/e-
HUEeM KopHel, 6e3 yuacTus ITePeHOCUYNKOB.

Kax 1 BUpyc KOpUUHEBOU MOPITUHUCTOCTH ILJIO-
noB ToMaTa, TOMMV Tak)Xe MOXKET PacIIpPOCTPAHSAThCS
mmensamu (Karimova et al., 2022; lIHetiaep u op., 2021).

Bupyc kpamuaToii Mo3auKy ToMaTa, Kak 1 JpyTue
TO6AaMOBUPYCHI, 3arPA3HIET 000JIOUKY CEMSH pacTe-
HUM-X035€B U CIIOCOOEH PacIPOCTPAHAThCS C CEMe-
HaMU.

TakuM 06pa3oM, UICTOYHUKAMU PacIpoCcTpaHe-
Hugd TOMMV MOXXHO Ha3BaTh CIeLYIOLIUE:

1. TTocaJloUHBIN U CEMEHHOM MaTepuaJ — pacca-
1a 1 ceMeHa.

2. HacekoMble-TIepeHOCUMKY — IIMEeJIU U JIUCTO-
TPBI3yIIVie HAaCeKOMBIE.,

3. 3apakeHHbIe I1JIObI.

4. MexaHn4yecKad Iepezjayda yepes3 3apakeHHY0
BOZY, UHCTPYMEHTHI, KOHTeNHephl, 060pyL0oBaHNE,
TPAHCIIOPTHBIE CPENCTBA, CBI3aHHBIE C IIETIOUYKOMN
TIPOM3BOJICTBA PACTEHUN-X035I€EB.

5. Jluiia, paboTrailire B MecTax MPOr3BOACTBa
pPacTeHU-X03s5I€EB.

6. TTouBa, MUTATEJbHbIE CPEbI, CYOCTPATHI.

7. TIpLIblla PACTEHU-X035I€B.

8. TlepepabGoTaHHBIE U BHICYIIEHHbIE IOl Pac-
TEeHUU-X035€B.

PacmpocTpaHeHre MeXaHUUECKUM IIyTeM, IMe-
JIIMY Y JIPYTYMU HaCEKOMBIMH, ITBLIBIION, BEPOSITHO,
UMeeT 3HAUYEeHMeE IJI PacIIPOCTPaHEHUSI BUpPyca BHY-
TPU MECT ITPOMU3BOJICTBA, TOTIa KaK MH(MUIIMPOBaHHbIE
paccaza, ceMeHa U IJI0J[bl MOTYT IPUBECTU K IUPOKO-
My pacrnpocrpanenuio ToMMV (EPPO, 2023).

Bupuronsl TOMMV nMerT BUJ, )KECTKUX [1aJI0YeK
nauHou 300-310 uM u guamMeTrpoM 18 HM (Turina et

for a long time in a latent state and can infect plants
by contact-mechanical means, in the future TOMMV is
likely to become one of the most harmful viruses for
the production of Solanaceae family vegetable crops.

Being a genus Tobamovirus representative, TOMMV
spreads from plant to plant through contact, as well
as mechanically through infected hands, clothes and
tools of agricultural employees (including knives, trel-
lis ropes, agricultural machinery), leaf-feeding insects,
with contaminated irrigation water and contaminated
soil. It has been established that TOMMV can quickly
spread between plants as a result of various agrotech-
nical measures (Chen et al., 2018; Zhan et al. 2018; Li
et al., 2020).

Pathways of this virus can be infected plants and
their parts, plant debris and seeds. Healthy seedlings
can become infected when planted in contaminated
soil through wounds caused by natural root damage,
without the participation of vectors.

Like ToBRFV, TOMMV can also be propagated by
bumblebees (Karimova et al., 2022; Shneyder et al.,
2021).

ToMMYV, like other tobamoviruses, contaminates
seed coats of host plants and can spread with seeds.

Thus, the pathways of TOMMYV can be the following:

1. Planting and seed material — seedlings and
seeds.

2. Insect vectors — bumblebees and leaf-feeding
insects.

3. Infected fruits.

4. Mechanical transmission through contaminat-
ed water, tools, containers, equipment, vehicles associ-
ated with the host plant production chain.

5. Persons working at sites where host plants are
produced.

6. Soil, nutrient media, substrates.

7. Pollen of host plants.

8. Processed and dried fruits of host plants.

Spread by mechanical means, bumblebees and
other insects, as well as pollen is likely to be import-
ant for the spread of the virus within production sites,
while infected seedlings, seeds and fruits can lead to
ToMMV widespread (EPPO, 2023).

ToMMYV virions have the form of rigid rods
300-310 nm long and 18 nm in diameter (Turina et al.,
2016; Lietal.,2017; Lietal., 2021) and contain a single
genomic RNA molecule consisting of 6398-6399 nu-
cleotides (Liet al., 2021). ToMMYV isolates identified on
various host plants in various geographically remote
regions of the world are characterized by relatively low
genetic variability (Li et al., 2017).

Genetically, TOMMYV is most closely related to
ToMV. Serological cross-reactions have been observed
between ToMMV and ToMV (Li et al., 2013). Neverthe-
less, TOMMV and ToMV are valid species, since their
genome-wide identity does not exceed 90% (Adams et
al., 2012).

The genetic identity of TOMMV with ToBRFV, TMV,
ReMYV, and BelPMV is ~81%, ~79%, ~78%, and ~76%,
respectively, and for other tobamoviruses does not ex-
ceed 69%.
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al., 2016; Li et al., 2017; Li et al., 2021) u comep>kaT
eIVHCTBEHHYI0 MOJieKyJly reHoMHOU PHK, cocTos1nyto
u3 6398-6399 nykseorunmos (Li et al., 2021). M3oms-
Tbl TOMMYV, BbIgBJIEHHBIE HA PA3JINUHBIX PACTEHUIX-
X03s1eBaxX B Pa3JINUHBIX TeorpauuecKy OTIaJIeHHBIX
pervoHax Mupa, XxapakTepUu3ylTcs OTHOCUTEIbHO
HEeBBICOKOU reHeTHMYeckol BapuabenabHocThiO (Li et
al., 2017).

leneTuuecku ToMMV Hambosee 6JM30K K TO-
6aMoBupycy Mo3auku TomaTa (ToMV). Mexay ToMMV
1 ToMV HabJiroaoTcs ITepeKpPecTHbIE CEPOJIOTHYE-
ckme peaknuu (Li et al., 2013). Tem He MeHee TOMMV
u ToMV g9BASI0TCS BaJUAHBIMU BHUOAMU, TaK KaK UX
TIOJIHOT€HOMHAas UAeHTUYHOCTh He rpeBbimaeT 90%
(Adams et al., 2012).

TeHeTHMUecKasd UIEeHTUYHOCTb TOMMYV ¢ To6amMo-
BUPYyCaMU KOPUYHEBOW MOPIIUHUCTOCTHU ILJIOZOB TO-
mara (ToBRFV), Tabaunoii moszauku (TMV), Mo3auku
pemanuu (ReMV) ¥ Kpam4aTOCTH CJIAJKOTO IMepia
(BelPMV) cocraBisieT ~81%, ~79%, ~78% u ~76%
COOTBETCTBEHHO, a IJII OCTAJIbHBIX TO6aMOBUPYCOB
He TIpeBbIlaeT 69%.

Ha pbIHKe KOMMEPUECKNX TECT-CUCTEM [IJis
UMMYHO(EPMEeHTHOr0 aHaIu3a ToJabKo pupma DSMZ
(Tepmanus) mpenjiaraeT aHTUTENA AJs JTUaTHOCTUKY
ToMMYV, ripuyeM ¢ 60JIBITUMY OT'OBOPKAMU TI0 CITEITU-
pruyHOCTY U3-3a pA1a JIOXKHOCTIEITU(DUUECKUX PE3YIIb-
TATOB C U30JATAMU OJIU3KOPOACTBEHHBIX TOGAMOBU-
pycoB. Taxxe ny6JNKOBAJIINChH JaHHbIE O TOJIYyYeHUU
KUTAUCKMMU YUYEHBIMU BBICOKOCTIEIM(UYHBIX aH-
tuten (Li et al., 2021), ogHaKO Ha MOMEHT IIOATOTOB-
KM CTaThX OHU He OBLIU IIPECTaBIeHbl Ha PhIHKE
TECT-CUCTEM.

YCcTaHOBJIEHO, YTO TeCT-CHUCTeMbl OJgga MDA
u uMMyHOXpomaTrorpacduu k TMV dupmbl Agdia (CIITA)
pearupyiT kKak ¢ TMV, Tak u ¢ TOMMV. AxTuTesna
K ToMV Taxxe NpOSBILI0T [IEPEKPECTHYIO PEAKIIUI0
K ToOMMV (Sui et al., 2017). B cBsI31 C 9TUM, HAaIIpUMeED,
B IMAarHOCTUYECKOM TIPOTOKOJIE MeX/IyHAPOLHOM ce-
MeHoBomueckol demepanuu (International Seed Fe-
deration) mJis BbISBJIEHUSI OCHOBHBIX TOGAMOBUPYCOB
B ceMeHax epua Metoz MDA peKoOMeHyeTC A UCIIOJb-
30BaTh TOJIBKO B KQUECTBE MPEABAaPUTENIBHOTO CKPU-
HUHTOBOTO TECTA C IOCEAYIOIINM ITOATBEPXKAeHUEM
MOJIEKYIIPHBIMU METOLAMU LUATHOCTUKMN.

Bopbba ¢ BUPYCHBIMU 60JIE3HAMU IOCTATOUHO
TPYZLHA, a B cilyuae 3MUUTOTHUN TPeOyITCs YHUUTO-
JKeHre MHPUIIMPOBAHHBIX pacTeHnH, 60pbba C BO3-
MOXXHBIMU TTIEPEHOCUMKAMU, IPENOTBPAIllEHUE Mexa-
HUYECKO Iepelaul, MCII0JIb30BaHNE PACTUTEIbHOTO
MaTepurasa, CBo60ZHOT0 OT BUPYCOB. Kak MOXXHO 60-
Jiee paHHee BBIIBJIEHUE U JIUKBUJALUS UCTOYHUKOB
BUPYCOB, UCTI0JIb30BaHUE 6€3BUPYCHOTO CEMEHHOTO
¥ II0CAJOYHOTO MaTeprajia IBJISI0TCSI OUEeHDb BaXKHOM
TIPETIOCHIIKOM I JIs YCTIENTHOM 60pbObI ¢ TOGAMOBHPY-
camu (Kapumosa u gp., 2020).

TouHag uZeHTUPUKALIUS BUPYCOB [0 YPOBHSI
BUJla UMEET pelllalliee 3HaUeHUe [JId IpefoTBpa-
LeHUs paclpoCTpaHeHUsT BUPYCHBIX 3ab60eBaHUM
¥ CHI)KEHUS X BPEIOHOCHOCTU. B HacTosIIee BpeMs
UMeeTCs P, CI0KHOCTEH IJIsT OCYIIeCTBIeHU Aud-
(epeHIIMAIIY HEKOTOPBIX BUPYCOB — MPEACTaBUTE-
Jeit poga Tobamovirus, Takux kak TMV, ToMV, TOBRFV
1 ToOMMV. CTOUT 3aMeTUTh, UTO B 1IeJaoM TMV, ToMV,
ToBRFV u TOMMV uUMeT OLUHAKOBBIN KPYT 3KOHO-
MUYECKM 3HAUYMMBbIX PACTEHUI-X035€B U BbI3BIBAIOT

On the market of commercial kits for ELISA,
only DSMZ (Germany) offers antibodies for diagnos-
ing ToMMYV, and with great reservations in specifici-
ty due to a number of false-specific results with iso-
lates of closely related tobamoviruses. Also, data were
published on the production of highly specific anti-
bodies by Chinese scientists (Li et al., 2021), but at the
time of writing, they were not available on the ELISA
kit market.

It was found that ELISA kit and Lateral Flow (Im-
munoStrip) test for TMV (Agdia, USA) react with both
TMV and ToMMV. Anti-ToMV antibodies also cross-re-
act with TOMMV (Sui et al., 2017). In this regard, for ex-
ample, in the diagnostic protocol of International Seed
Federation for the detection of the main tobamoviruses
in pepper seeds, the ELISA method is recommended to
be used only as a preliminary screening test with sub-
sequent confirmation by molecular diagnosis methods.

Controlling viral diseases is quite difficult, and
in the case of epiphytoties, the destruction of infected
plants, the control of possible vectors, the prevention
of mechanical transmission, the use of plant material
free of viruses are required. The earliest possible iden-
tification and elimination of virus sources, the use of
virus-free seed and planting material are a very im-
portant prerequisite for the successful control of to-
bamoviruses (Karimova et al., 2020).

Accurate identification of viruses down to the spe-
cies level is critical to prevent the spread of viral dis-
eases and reduce their severity. Currently, there are
some difficulties in differentiating Tobamovirus genus
viruses, such as TMV, ToMV, ToBRFV, and TOMMUV. It is
worth noting that, in general, TMV, ToMV, ToBRFV and
ToMMV have the same range of economically import-
ant hosts and cause the same symptoms. The virus par-
ticles of these viruses have a very similar morphology,
in addition, the antibodies of these four viruses show a
certain cross-reaction, which causes some difficulties
in diagnosis. It should be noted that accurate differ-
entiation of these viruses is necessary due to the fact
that TMV, ToMV are not quarantine organisms, and, ac-
cordingly, quarantine phytosanitary measures cannot
be applied to them, unlike ToBRFV, which is includ-
ed in the Common List of Quarantine Pests of the Eur-
asian Economic Union. Should the pest risk analysis of
ToMMV show that this pest can enter the Russian Fe-
deration and spread on its territory causing great dam-
age to vegetable production, and the potential damage
indicator exceeds the conditional threshold, the virus
may be recommended for inclusion in the list, since it
meets the criteria of a quarantine pest for the Russian
Federation. In this regard, the development and im-
provement of methods for detecting and identifying To-
bamovirus genus viruses is an urgent task.

The most effective technique for the specific dif-
ferentiation of tobamoviruses is the use of molecular
genetic diagnosis methods. However, in the diagnostic
protocol of International Seed Federation for the detec-
tion of TMV, ToMV, ToBRFV, ToMMYV in seeds, it is re-
commended to use the ELISA method as a preliminary
screening test (ISHI-Veg, 2019). In this regard, the task
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OZMHAKOBBIE CUMIITOMBI. BUPYCHBIE YACTULLBI YKA3aH-
HBIX BUJIOB BUPYCOB UMEIOT OUeHb CXOLHYI0 MOpdo-
JIOTUIO0, KPOMeE TOT'0, aHTUTEJIA ITUX YeThIPeX BUPYCOB
MPOSBIISIOT ONPeAENeHHYI0 IEPEKPECTHYIO PEAKIIUIO,
YTO BBI3bIBA€T HEKOTOPbBIE TPYLHOCTU IIPU NIPOBee-
HUY IVMarHoCTUKY. Heo6X0mMO OTMETUTD, YTO TOY-
Hag nuddepeHIInaua JaHHBIX BUPYCOB HE0OX0auMa
BBULY TOr0, uTO TMV, TOMV He 9BJIAIOTCA KapaHTUH-
HBIMM OpPTraHM3MaMU, U, COOTBETCTBEHHO, K HUM
He MOTYT OBITh IMMPUMEHEeHbl KapaHTUHHbIE (QUTO-
caHUTapHBIE MePhI, B oTyinuue oT TOBRFV, KoTophIii
BKJIIOUEH B EQMHBIN MepeuyeHb KapaHTUHHBIX 00b-
eKTOB EBpasuiicKoro 5KOHOMHUeCKoTro cotosa (ETTKO
EASC). Eciiu B pesyJsibTaTe aHaIn3a PUTOCAHUTAPHOTO
puCKa BUpyca KpamvaTol MO3aWKu ToMmaTa OyzneT
TIOKAa3aHo, YTO JAHHBINA BPeIHbIN OPraHu3M MOXKET
IPOHUKHYTH B Poccuiickyio demepalinio U pacripo-
CTPAHUTHCA HA €€ TePPUTOPUU, IPUHOCS GOJIBIION
y1i1ep6 OBOIIEBO/ICTBY, @ TOKA3aTeJIb IOTEHIINAIbHOTO
yiiep6a IPeBbICUT YCJIOBHBIY ITOPOTOBBIN, BUPYC MO-
JKeT ObITh PEKOMEHIOBAH /JIJIsI BKJIIOUEHMS B IEPEYEHb,
MOCKOJIbKY OTBEUYAET KPUTEPUSAM KAaPAHTUHHOTO JJI
P® opranusmMa. B ¢BSI3U C BbIIIeCKa3aHHBIM paspa-
0OTKa 1 COBEPIIEHCTBOBAHME METOIOB BbISIBJIEHUS
U uneHTU(GUKAINY BUPYCOB poaa Tobamovirus sSBJisi-
I0TCS aKTyaJIbHOU 3aauel.

Hawn6osee a(h(heKTUBHBIM IIPHEMOM IJIS CIIeII-
puueckoit nuddepeHTUaAIIY TOGAMOBUPYCOB ABJIS-
€TCsI MCII0JIb30BaHVe MOJIEKYISIPHO-TeHETUUECKUX
MEeTOJIOB JuarHOCTUKU. OJJHAKO clelyeT HAllOMHUTb,
YTO B JUATHOCTUYECKOM IIPOTOKOJE MexIyHapo/l-
HOU ceMeHOBOYEeCKON pemepaluul I BbISIBIEHUS
To6aMoBupycoB TMV, ToMV, ToBRFV, TOMMV B ce-
MeHax PeKOMEeHYyeTCsd UCII0JIb30BaTh MeTo ] MDA
B KQueCTBe IPeIBAPUTEIBHOIO CKDUHUHTOBOTO TECTA
(ISHI-Veg, 2019). B cBsi3u C 3TUM B 3aZja4y JaHHOTO
WCCIeOBaHUS BXOAMJA OlleHKa CIelu(PUIHOCTU
U YYBCTBUTEJBHOCTHU TeCT-cUcTeMbl UDA B 1esIsIX
YCTAHOBJIEHUS BO3MOXXHOCTHU €€ UCII0JIb30BAHUS 115
CKPUHMHTA 06pa3IloB Ha BUPYC KpParyaTol MO3aukKu
TOoMarTa.

MATEPUAJIbBI U METO/IbI

B paboTe TecTupoBasi HA60P peareHTOB JIJIsI UMMYHO-
¢epmenTHoro anaiauza ToMMV RT-1267 (DSMZ, T'ep-
MaHU); IJIs OLleHKY IPUMEHUMOCTY HUCII0JIb30BaIn
clenymollye U30JAThl U ITOJ0XUTEJIbHbBIE KOHTPOJIU
BUPYCOB, ITOPXKAIIIMX TOMAT:

1. Bupyc KpamyaToil Mo3auku Tomata ToMMV
PV-1267 (DSMZ, l'epMaHus).

2. Bupyc TabauHo#t mozamku TMV PV-0107
(DSMZ, TepmaHus).

3. Bupyc mo3auku Tomata ToMV PV-0141 (DSMZ,
T'epMaHUs).

4. Bupyc KOPUYHEBOW MOPIIUHUCTOCTHU ILJIOJIOB
toMmaTa TOBRFV PV-1244 (DSMZ, l'epMaHUs).

5. Bupyc mo3auku nenuHo PepMV PV-1022
(DSMZ, TepmaHus).

6. Bupyc naTHuUcTOro ypaganug romata TSWV
PV-0393 (DSMZ, l'epMaHUus).

7. Bupyc KyCTUCTOM KapJIMKOBOCTH ToMaTa TBSV
PV-0268 (DSMZ, l'epMaHus).

8. Bupyc uH(peKINOHHOro0 Xj10po3a Tomara TICV
PV-1108 (DSMZ, T'epmaHusI).

9. Bupyc xJyiopo3a Tomata ToCV PV-1023 (DSMZ,
T'epMaHUs).

of this study was to evaluate the specificity and sensi-
tivity of the ELISA kit in order to establish the possibil-
ity of its use for screening samples for TOMMV.

MATERIALS AND METHODS

We tested a set of reagents for ELISA to TOMMV RT-
1267 (DSMZ, Germany); the following isolates and pos-
itive controls of tomato viruses were used to assess ap-
plicability:

1. ToMMV PV-1267 (DSMZ, Germany).

. TMV PV-0107 (DSMZ, Germany).

. ToMV PV-0141 (DSMZ, Germany).

. ToBRFV PV-1244 (DSMZ, Germany).
. PepMV PV-1022 (DSMZ, Germany).
. TSWV PV-0393 (DSMZ, Germany).

. TBSV PV-0268 (DSMZ, Germany).

. TICV PV-1108 (DSMZ, Germany).

. ToCV PV-1023 (DSMZ, Germany).

10. TYLCV PV-0844 (DSMZ, Germany).

11. CMV PV-0929 (DSMZ, Germany).

12. TBRV PV-1070 (DSMZ, Germany).

The preparation of virus isolate extracts was car-
ried out in 1.5 ml Eppendorf tubes.

To assess the sensitivity of the ELISA kit, we se-
rially diluted a concentrated TOMMYV isolate TOMMV
PV-1267 (DSMZ, Germany) to a concentration 1075

Analysis was carried out in the DAS-ELISA format
according to the traditional scheme for ELISA in accor-
dance with the protocol of the European and Mediter-
ranean Plant Protection Organization (EPPO) (Cambra,
Shneyder, 2015) and according to the attached instruc-
tions from the manufacturer of the kit.

O 0O ITON01 kWK

RESULTS OF THE RESEARCH

Viruses spread by host plant seeds are the main threat
to discrete introduction into new areas and damage to
crops. The risk arising from the uncontrolled import
or movement of seed material cannot be underesti-
mated. The high pest risk from Tobamovirus genus vi-
ruses is associated with a wide range of host plants,
the possibility of propagation by seeds, efficient
transmission between plants by contact-mechanical
means, as well as the genetic variability of tobamo-
viruses that occurs under the influence of various fac-
tors. All of the above often becomes the reason for the
impossibility of a timely response to emerging threats
from viruses. At the time of outbreaks in one of the re-
gions of the world, it often turns out that the pathogen
has already spread to large areas and to many coun-
tries, and methods for diagnosing it have not been de-
veloped.

Diagnosing ToMMV based on the symptoms ana-
lysis cannot be used either for research purposes, let
alone for laboratory practice, due to similar symptoms
in tobamoviruses among themselves, as well as under
the influence of abiotic factors.

During the analysis of the ELISA kit, the results
presented in the table were obtained.

It was found that the sensitivity of the ana-
lyzed ELISA kit to ToMMV is 1074 when diluting
the TOMMV PV-1267 isolate to a concentration of 1075,
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10. Bupyc XeJNTo! KypuaBOCTH JINCThEB TOMATa
TYLCV PV-0844 (DSMZ, 'epMaHus).

11. Bupyc orypeuHoii mo3auku CMV PV-0929
(DSMZ, TepmaHus).

12. Bupyc uepHOU KoJjibuaToCcTu ToMaTa TBRV
PV-1070 (DSMZ, T'epMaHUs).

[ToArOTOBKY 9KCTPAKTOB U30JIITOB BUPYCOB OCY-
LIECTBISAIU B IIpobupkax Tuna Eppendorf o6bemMoM
1,5 M.

[l OIleHKM 4yBCTBUTEJIBbHOCTU TECT-CUCTEMBI
V®A nipoBOAUIY CEpUNHOE pa3BefleHre KOHIIEHTPU-
POBAHHOTO U30JISITA BUPYCA KPaIrryaToON MO3auKHU TO-
maTta TOMMV PV-1267 (DSMZ, l'epMaHus) 10 KOHIIEH-
Tpanuu 107>

[TpoBoguau aHaaus B (opmare DAS-ELISA
110 TPAJUIIMOHHON cXeMe JIJIsi UMMYHO(QEePMEeHTHOTO
aHaJu3a B COOTBETCTBUY C IIPOTOKOJIOM EBpoTielickoi
u Cpelm3eMHOMOPCKOM OpraHm3aluy Mo KapaHTHU-
Hy u 3amuTe pactenuii (EOK3P) (Cambra, Shneyder,
2015) u corylacHO MpUJaraeMoi WHCTPYKIIUU Hup-
MBI — IIPOU3BOUTENS TECT-CUCTEMBI.

PE3YJIBTATBI UCCJEIOBAHUM

Bupycsl, pacupocTpaHAIeCsS CEMeHaMU pPacTe-
HUMN-X035€B, SIBJISIOTCS IJIABHOW YIPO30H MJIs CKPBI-
TOW MHTPOAYKIMY HA HOBBIE TEPPUTOPUM U TIPUYUM-
HEHUS BPeJa CeJIbCKOXO3UCTBEHHBIM KYJIbTypPaM.
PuCK, BO3HUKAIOUIUY B pe3ybTaTe 6€CKOHTPOJIbHOIO
UMIIOPTa WU IlepeMelleHrsI CEMEeHHOr0 MaTepua-
JIa, CJIOXKHO HeJ0OIIeHUTh. BHICOKMU (hUTOCAHUTAP-
HBIY PUCK OT BUPYCOB poma Tobamovirus CBsI3aH C 1IU-
POKUM KPYTOM pPacTeHUN-X035g€eB, BO3MOXXHOCThIO
pacmpocTpaHeHusa ceMeHaMu, 3G GEeKTUBHOMN epe-
Javyeld MeXIy pacTeHUSIMM KOHTAaKTHO-MexaHude-
CKIM CITI0CO60M, a TaK)Ke reHeTUUEeCKON M3MeHUYUBO-
CcThI0 TO6aMOBUPYCOB, BO3HUKAIOIIEH I10]] BIUSHUEM
pasnauuHbIX (AKTOPOB. Bce BhIMIeCKa3aHHOE YacTO
CTaHOBUTCS MPUUYNHON HEBO3MOXXHOCTHU CBOEBpE-
MEHHOT'0 OTBETA HAa BO3HUKAIOIIKE OT BUPYCOB YI'PO-
3bl. Ha MOMEHT MPOSBJIE€HUS BCITBIIIEK 3a60JIeBaHUS
B OHOM K3 PETMOHOB MUpPa YaCTO OKa3bIBAETCS, UTO
TIaTOTEH Y)Ke PACIIPOCTPAHMIICS Ha OOJIbIITE TEPPUTO-
puY ¥ BO MHOTYE CTPAHbBI,  METObI €T0 NIUAaTHOCTUKYU
He pa3paboTaHBbl.

[IpoBelleHVEe MUATHOCTUKY BUPYyCa KparrdaToun
MO3auKV TOMAaTa Ha OCHOBAHWY aHAJIM3a CUMIITOMOB
He MOXXeT ObITh MCIIOJb30BAHO HU JJS MCCJIe0Ba-
TEJIbCKUX IIeJiel, Hu TeM 6oJiee nJs gabopaTopHOM
MPaKTUKY, B CBI3U CO CXOAHBIMY CUMITTOMaMU y To6a-
MOBUPYCOB MeX Iy cob0ii, a Tak)ke IIPY BO3AEUCTBUU
abuoTnyeckux (pakToOpPOB.

B xoze aHanmsa TecT-cucteMbl IOA GbLIN ITOJTY-
UeHbl Pe3yIbTaThl, IPe/iCTaBieHHbIe B TAOJIUIIE.

BBIJIO yCTAaHOBJIEHO, YTO YYBCTBUTEJNBHOCTD
aHaJM3UPYyEeMOU TECT-CHUCTEMBI K BUPYCY Kparya-
TOM MO3aMKHU ToMaTa cocTaBiyisgeT 1074, mpu pasBe-
neHuu nzosdara ToMMV PV-1267 o KOHIIeHTpauu
107° TecT-cucteMa cpaboTaja OTpUIATeIbHO. TaKUM
o6pasoM, BUPYC MOXeT OBbITh He BBISIBJIEH B cyuae
HU3KOH KOHIIEHTpPAaIlMK B 00paslie MM B HAYaJIbHOMH
cTaguu 3apa’keHus, B TOM YuCJie B ceMeHaxX pacTe-
HUU-X035€EB.

B xome mcciemoBaHusa CIeIU(PUIHOCTH TECT-
CUCTeMbl HaGJIIAJOCh ITOBBIMIEHNE 3HAUYEHUS
SKCTUHKIIMY B JIYHKaX C BUPYCOM KpamyaTOd MO-
3aMK{ TOMaTa, a TakXXe GJIM3KOPOACTBEHHBLIMU

Ta6suia
VicnbpiTaHye UyBCTBUTEJIBHOCTHU M CIELM(PUYHOCTHU
TecT-cuctembl UPA gaa ToMMV

Table

Testing the sensitivity and specificity
of the ELISA kit for TOMMV

ToMMV (DSMZ)
N2 o6pa3ua OGpa3sery

Sample No. Sample

X Ao Ao/Ak **

OreHka crieruuuHOCTH Specificity assessment

1 TMV PV-0107 0,631 7,70 +
2 ToMV PV-0141 1,117 13,62 +
3 ToBRFV PV-1244 0,390 4,76 +
4 ToMMV PV-1267 2,167 26,43 +
5 TYLCV PV-0844 0,057 1,00 -
6 PepMV PV-1022 0,157 1,91 -
7 TSWV PV-0393 0,425 5,18 +
8 TBRV PV-1070 0,219 2,67 +—
9 TBSV PC-0268 0,075 1,00 -
10 ToCV PV-1023 0,403 4,91 +
11 TICV PV-1108 0,104 1,27 -
12 CMV PV-0929 0,087 1,06 -
OlleHKa YyBCTBUTEJIbHOCTHU Sensitivity assessment
13 ToMMV PV-1267 (KOHII.) 2,246 27,39 +
(concentrated )
14 ToMMV PV-1267 (101) 1,859 22,67 +
15 ToMMV PV-1267 (10-%) 1,619 19,74 +
16 ToMMYV PV-1267 (10-%) 0,973 11,87 +
17 ToMMYV PV-1267 (107%) 0,262 3,20 +
18 ToMMYV PV-1267 (107°) 0,119 145 -
19 OTpULATENbHBINA KOHTPOIb 0,082
Negative control
20 IT0JI0KUTEIbHBIN KOHTPOJIb 2,401

Positive control

** 3akoueHre 0 HanMunm Bupyca:

«—» — BUpyc oTcyTcTBYeT (A0/AK < 2,0),

«+=», CUHWI LIBET TEKCTA — HELOCTOBEPHOE Hannyue Bupyca
(Ao/Ak = 2,0-3,0),

«+», KPACHbII LIBET TEKCTA — LOCTOBEPHOE Hannume Bupyca
(Ao/Ak > 3,0), roe

Ao — cpefiHee 3HaueHMe aKCTUHKLMM obpasua,

AK — CpefiHee 3HauYeHMe SKCTUHKLMN OTPULLATESTBHOTO KOHTPOSIS.
3eneHble aueriku — LeneBon 06bekT.

** Conclusion about the presence of the virus:

“~” —novirus (Ao/Ak < 2,0),

“+-", blue text — unreliable presence of a virus (Ao/Ak = 2,0-3,0),
“+”, red text — reliable presence of a virus (Ao/Ak > 3,0), where

Ao — average sample extinction,

Ak — average extinctions of the negative control.

Green cells — target object.
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To6aMoBUpycaMu: TabauyHON MO3anKU, MO3aUKM TO-
MaTa, KOPUYHEBOU MOPIIMHUCTOCTH ILJIOZOB TOMATA.
CTOUT OTMETHUTbD, UTO IIPOU3BOJUTENb TECT-CUCTEMBI
3asgBJISIET HAJUYKE BO3MOKHOM JIOXKHOITOJIOKUTEb-
HOU peakiuu c Bupycamu poga Tobamovirus. OgHaKo,
KpOMe 3TOTO0, ObLIO YCTAaHOBJIEHO, YTO aHTUTENA, UC-
TIOJIb3yEMbIE B TaHHOM TECT-CHUCTEME, Jal0T JIOXKHO-
crenin(UUECKYI0 PeaKIUio C BUPyCaMU U3 IPYTUX
POZIOB — BUPYCOM MSATHUCTOTO YBALAHUSA TOMAaTa
(pom Orthotospovirus) 1 BUPyCcOM XJI0po3a ToMaTa (pop,
Crinivirus), Tak)xe HabJII0aJI0Ch TIOBBINIEHNE YPOBHS
SKCTUHKIIUY B JIYHKaX C BUPYCOM YEPHOI KOJIbYATO-
ctu Tomarta (pox Nepovirus). JaHHBIN (aKT TOBOPUT
0 HEBO3MOJKHOCTY HCITOJIb30BAHUS aHAIU3UPYyEMOU
TECT-CUCTEMbI IJIs IPeSBapUTENIbHOT0 CKPUHUH-
TOBOTO HCCJIENOBAHUS NIPU AUATHOCTHUKE ToGaMo-
BUPYCOB.

BbIBO/IbI

Bupyc kpamnuaToil Mo3auKy ToMaTa, HOBBIM ITpeJiCcTa-
BUTENDb poma Tobamovirus, SBJAsSeTCS ONaCHBIM ITaTO-
TeHOM, KOTOPBIY IIPU COOTBETCTBYIOUIMX BBIBOZAX
aHaJIM3a PUTOCAHUTAPHOT'O PUCKa MOXET ObITh PEKO-
MEH0BaH K BKJIIOUEHUIO B ENVHBIN ITepedeHb KapaH-
TUHHBIX 00beKTOB EAJC.

PacmnipoctpaneHue ToOMMV 110 KOHTUHEHTAaM,
CXOMHAS C BUPYCOM KOPUYHEBOU MOPUIMHUCTOCTHA
MJIOZOB TOMAaTa CMMIITOMATHKa U BPEAOHOCHOCTD,
a Tak)XKe reHeTUYeCKOe CXOLCTBO C BUPYCOM MO3au-
ku TomaTa (ToMV) TpebyT cCBOEBPEMEHHOM OLIEHKU
UMEIIIUXCS TECT-CUCTEM, a TaK)Ke pa3paboTKu HO-
BBIX JOCTOBEPHBIX METO/IOB BBISIBJIEHUS U UNIEHTU-
duramuu.

[Tocyie OIlEHKU pPe3yabTaTOB CIEUPUUHOCTU
U YyBCTBUTEJbHOCTU TECT-CUCTEMBI JJI9 UMMYHO-
¢pepmenTHoro a"Hanusa ToMMV RT-1267 (DSMZ,
T'epMaHus) MOXKHO CHIeJIaTh BBIBOJ, O €€ HU3KOI cIie-
nudUIHOCTU, HO TIPU 3TOM [IOCTATOUHOMN UYBCTBU-
TEJIbHOCTHU, TaK KaK BUPYC OBLI BBISBJIEH IIPU Pas-
BeJleHUU sKcTpakTa u3ongara ToMMV B 10 000 pas.
UyBCTBUTEJIBHOCTD TECT-CUCTEMBI LOJKHA [TI03BOJIUTH
BBISIBJISITH BUPYC B TOM YKCJIE€ B ceMeHaX PaCTeHUH-
X0351€B, TIOCKOJIBKY CEMEHA CJIYXKAT OCHOBHBIM ITyTEM
IPOHVWKHOBEHUS Y PACIIPOCTPAaHEHUS BUPyca KparJa-
TOM MO3aMKY TOMaTa Ha HOBbIE TEPPUTOPUU.

B cBsg3u ¢ HU3KOU crienuduuHOCTbI0 DA BO3-
HUKaeT HeoO6X0AMMOCTh Pa3paboTKU MOJEKYISTIPHBIX
METOJ0B IMAarHOCTUKY BUPYyCa KPAarr4aToil MO3anukKu
TOoMaTa — Kak JJid CKpUHUHra 06pasioB, TaK U AJisd
JaJbHeNIIero moATBePXKAeHUI pPe3yabTaToB 0T6O-
pouHoro TecTta. TecTupoBaHUe 06PaA3I[0B MOJIEKY-
JISPHBIMU METOJAMU TTO3BOJUT MIPOBOJUTH BHISIB-
JieHUe U UAeHTU(DUKAIUI0 BUPyca IIPYU COBMECTHOM
WCIIOJIb30BAHUY C CEPOJIOTMYECKUMY METOLaMU JIN60
OTHEeJIbHO OT HUX.

Bnazodaprocms. ABTOPBI BhIpakarT Gyaromap-
HOCTb pyKoBoicTBY EOK3P 3a o6e3H0e paspelieHue
UCII0JIb30BaTh (poTOMaTepurabl caiita gd.eppo.int.
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the ELISA kit did not detect the presence of the virus.
Thus, the virus may not be detected in case of low con-
centration in the sample or in the initial stage of infec-
tion, including in the seeds of host plants.

During the study of the specificity of the ELISA
kit, an increase in the extinction value was observed
in wells with TOMMYV, as well as closely related tobamo-
viruses: TMV, ToMV, ToBRFV. It is worth noting that the
manufacturer of the kit claims the presence of a pos-
sible false positive reaction with Tobamovirus genus vi-
ruses. However, in addition, it was found that the an-
tibodies used in this ELISA kit give a false-specific
reaction with viruses from other genera — TSWV (genus
Orthotospovirus) and ToCV (genus Crinivirus), there was
also an increase in the level of extinction in the wells
with TBRV (genus Nepovirus). This fact indicates the im-
possibility of using the analyzed kit for a preliminary
screening study in the diagnosis of tobamoviruses.

CONCLUSIONS

ToMMYV, a new representative of the genus Tobamovirus,
is a dangerous pathogen that, subject to the appropri-
ate conclusions of the pest risk analysis, can be recom-
mended for inclusion in the Common List of Quaran-
tine Pests of the EAEU.

The spread of TOMMYV across continents, symp-
toms and harmfulness similar to TOBRFV, as well as ge-
netic similarity with ToMV require timely assessment
of available kits, as well as the development of new re-
liable methods for detection and identification.

After evaluating the results of the specificity and
sensitivity of the ELISA kit to TOMMV RT-1267 (DSMZ,
Germany), we can conclude that it has low specifici-
ty, but sufficient sensitivity, since the virus was detect-
ed when the TOMMYV isolate extract was diluted 10,000
times. The sensitivity of the kit should make it possible
to detect the virus, including in the host plant seeds,
since they serve as the main pathway of TOMMYV to new
territories.

Due to the low specificity of ELISA, there is a
need to develop molecular methods for diagnosing
ToMMYV, both for screening samples and for further
confirmation of the results of a screening test. Test-
ing of samples by molecular methods will allow for the
detection and identification of the virus when used in
conjunction with serological methods or separately
from them.
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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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OBE33APAXXUBAHWE DISINFESTATION

[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.
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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).
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Pepakuunsa xypHana «PutocaHu-
Tapusi. KapaHTuH pacTteHuin» paga
npeanoXunTb BaM BO3MOXHOCTb
nybnunkaLmm Balimx cTaTein Ha cTpa-
HUUAX XypHana. Hawa uenb — npu-
B/leYeHne BHMUMaHusa K Hanbonee
aKTyanbHbIM NpobsemMam KapaHTu-
Ha pacTeHUI CneunannucToB Cefb-
CKOr0 X035ICTBA M BCEX 3aUHTepe-
COBaHHbIX B 3TOM JIOAEN.

B »kypHane paccmaTtpuBaroTcs
OCHOBHbI€ HanpaBfeHUs PasBUTUS
HayKu 1 NepenoBoro onbiTa B 0bna-
CTU KapaHTMHA 1 3aLLUTbl PaCTEHWN,
nybnvkyeTcs BaxkHas MH(hopMaLLms
0 HOBbIX MeTodax U CpeacTBax,
npuMmeHsaeMmbIx Kak B Poccum, Tak
1 3a pybexom, a Takxe o hutoca-
HUTAPHOM COCTOSIHUW TEPPUTOPUM
Poccuiickon depepauun.

Mbl LOHOCUM [0 LMPOKOro
Kpyra untateneh 06bEeKTUBHYHO
Hay4YHO-MPOCBETUTENbCKYH U aHa-
JINTUYECKYHO MH(OPMAaLNIO: MHEHUS
BeAyLLMX CreunanmcToB no Hanbo-
Jlee NpUHUMNManbHbIM BOMpocam
KapaHTMHa pacTeHWl, OaHHble
0 3HAYMMbIX HOBENLLINX 3apybex-
HbIX M OTeYeCTBEHHbIX UCC/lef0Ba-
HUAX, MaTepuanbl TeMaTUYeCKNX
KOHthepeHL M.

Pepakuuns xxypHana «®duto-
caHuTapusa. KapaHTuH pacTeHumn»
npurnawaeTr K COTPYLHWUYECTBY
KaK BblOAKOLLMXCS OedaTenen HayKu,
TaK U MONOAbIX YYeHbIX, cneLna-
JINCTOB-MPAaKTUKOB, paboTaroLimx
B obnactu utocaHuTapuu, ons
obmeHa onbiToM, obecneveHus
yCTONYMBOro (hUTOCAHUTAPHOrO
6narononyyunst U Ans HOBbIX Hayu-
HbIX AMCKYCCUN.

3A0A4YU XXYPHAJA

* /I3yyeHne OCHOBHbIX TEHAEHLMI PAa3BUTUA HAYKM B 0611aCTU KapaHTUHA PacTEHNI

« AHanM3 LWMPOKOro Kpyra nepenoBbiX TEXHONOrMI B 061aCTU MOHUTOPMHIa
1 N1abopaTopHbIX UCCER0BAHNUI MO KAPAHTUHY PaCcTeHUI

« O6CyxKaeHWe akTyasbHbIX BOMPOCOB KapaHTMHA PpacTeHMi

OBUWLME TPEBOBAHUA K NPEOOCTABJIAEMbIM CTATbAM

K nybnvkauuy npMHUMatoTCs CTaTbU Ha ABYX S3blKax: PYCCKOM M aHIIMNCKOM, CO-
Lepaline pesynbraTbl COBCTBEHHbIX HayYHbIX MccnenoBaHuin, obbemMom o 15 ctpa-
HWLL, HO He MeHee 3 (Mpu ogUHApPHOM MHTEpBase 1 pasMepe WpudTa 12). ONTUManbHbIN
06bem ctatbm — o1 1500 cnos. Ctatbm 6onbLiero o6bema MoryT H6bITb MPUHATLI MO corna-
COBaHUIO C pefaKLmen xypHana.

CTPYKTYPA NPEOOCTABJISEMOM CTATbU*

1. VIK, Ha3BaHue cTaTbu.

2. MHnumanel, hamunvsg aBTopa.

3. MecTo paboTbl aBTOpa, ropoa, ctpaHa, ORCID ID, agpec 3f1eKTPOHHOM NoYThbl.

4. AHHOTauuMa (KpaTKoe TOUHOE U3MOXKEeHMe CoaepKaHMsa CTaTbu, BKtOUatoLLee
thakTmMueckme cBeneHnsa U BbIBOAbI OnuncbiBaemMon paboTsl): 200—250 cnoB., Ho He 6onee
2000 3HakoB c npobenamu.

5. Kntouesble crosa (5—10 cnoB, cioBocoYeTaHuin), Hanbonee ToOUHO oTobpaxkato-
Lwne cneundurKky crtatbu.

6. BBegeHue.

7. Matepuasibl U METOAbI.

8. PesynbTathl U 06CyKOeHNS.

9. BbiBOAbI/3aKNtOYEHME.,

10. Cnucok nutepaTypbl (T. . CMUCOK BCEWN MCMONb30BAHHOW NUTEPATYPbI, CCbIIKM
Ha KOTOPYIO AATCS B CAaMOM TEKCTe CTaTbM): MpaBuia COCTaBEHMS HANpPaBAsSoTCS aB-
TOPY MO 3anpocy.

11. MHdopmaums 06 aBTopax: NPUBOANUTCS NOMHAS MHOPMAaLLMS O KaXXgoM U3 aB-
TopoB (MecTo paboThbl, ropof, cTpaHa, ORCID ID, agpec aNeKTPOHHOW NMoYThl).

12. inntocTpaTrBHble MaTepuanbl (hoTorpadumm, pUCyHKM) LOMYCKAKTCSH XOPOLLEN
KOHTPACTHOCTK, C paspeLlieHneM He Hke 300 Touek Ha awonm (300 dpi), opurnHabl
NPVKNaAblBalOTCA K CTaTbe OTAeNbHbIMU hainamu B hopmare .tiff unu .jpeg (unntoctpa-
LMK, He cooTBeTCTBYHOWME TpeboBaHNSAM, ByayT NCKIOUYEHbI U3 CTaTel, MOCKOJIbKY A0-
CTOMHOE UX BoCcnpou3BeeHue Tunorpadckm cnocobom HeBo3MOXHO0). Heobxoonumo
yKasaTb aBTOPCTBO Kaxaou thotorpacmm (®. U. O. hoTorpada mnm ccoiky).

13. B pepakumto HeobxoaMMo NpefocTaBUTb ABE PEeLEH3UN Ha cTaTblo («BHELL-
HIOH0» U «BHYTPEHHIOD»).

* B TakoM e nopsioke U CTPYKType npedoCcTas/sieTcsl AHr/1053bi4HbIli hepeBod CTaTbU.

PaboTa pnonxHa 6biTb NnpepgocTaBneHa B pegaktope WORD, dopmat DOC, wpudt
Times New Roman, pasmep wpudra — 12, MEXCTPOUHbIN MHTEpPBaN — OAMHAPHbIN, Pa3-
Mep rnoseln — no 2 cM, OTCTyn B Havase ab3aua — 1 cM, hopMaTUpoBaHME Mo LNPUHE.
PucyHku, Tabnuubl, cxembl, rpadivik U Np. LOKHbI 6bITb 0683aTENBHO NPOHYMEPOBaHbI,
MMEeTb UCTOYHUKM 1 MOMELLATbCA Ha MeYaTHOM Mnose CTpaHuubl. HasBaHve Tabnuubl —
Hapn Tabnvuen; HasBaHWe pUCyHKa/rpacmKka — NoL pUCyHKOM/rpadinKoM.

BOJIEE NOAPOEHbIE YCJIOBUA NYBNNKALUU CTATEW Bbl MOXKETE
Y3HATb B HALWWEW PEOAKLUUN:

Appec: 140150, Poccusi, MockoBckasa 06nacThb, . 0. PameHckui,

p. n. BoikoBo, yn. [orpaHnyHas, g. 32

KoHTakTHOE nuuo: 3nHoBbeBa CBeTnaHa leoprnesHa

TenedoH: 8 (499) 707-22-27, e-mail: zinoveva-s@mail.ru



denepajibHOE roCyIapCTBEHHOE
OIOI’KETHOE yUpe:KIeHue
«BcepoccUMCKUH IIEHTP KapaHTHHA
pactenuii» (PIrbBY « BHUUKP»)

- HayuyHoe un meToguyeckoe obecneyeHne - YcTaHoBNeHue KapaHTUHHOTO

pesTenbHocTu PoccenbxosHapsopa,
ero TeppMTopUanbHbIX yNpaBieHUn
1 NOABEAOMCTBEHHbIX EMY
yupexaeHui B chepe KapaHTUHA

M 3aLWUTbl PacTEHUN

thuTocaHUTapHOro COCTOAHUSA
NnoAKapPaHTUHHbIX MaTepunanoB

u TeppuTopun Poccuinckon Gepepavum
nyTem npoBefeHuUs nabopaTopHbIx
3KCNepTn3 " MOHNTOPUHIOB

- HayuHoe coTpyaHU4YecTBO
€ HaUMOHaNbHbIMU
N MeXXOyHapoOHbIMM
opraHusauusiMu B 06n1acTtu
KapaHTUHA pacTeHui

Bepnylee yupexpaeHue B Poccuitickon depepaum No CUHTE3Y U NPUMEHEHUIO

q)epOMOHOB ANa BblABI€HUA KapPaHTUHHbIX N HEKaPaHTUHHbIX Bpep,MTeneﬁ

1 60pbbbl C HUMMK

OreyY «<BHUMKP» — napTHep MexayHapogHoM NporpaMMbl N0 KOOpAUHaLUU

Hay4HbIX UccnepoBaHuin B obnactn kapaHTMHa pacteHuin EUPHRESCO 11
(EUropean PHytosanitary RESearch COordination)

B ®rbY «BHUUKP» co3paH u nenctsyet TeEXHUUECKUIN KOMUTET

no ctaHgapTusaumm TK 42 «KapaHTWH U 3aWuMTa pacTeHnn»

Bepyuiee HayuHO-MeTogM4YeCcKoe yupexgeHne B coctaBe KoopanHauMoHHOro

CoBeTa No KapaHTUHY PacTeHUI rocyaapcTe — y4acTHUKOB CHI

» 17 chunnanos Ha Tepputopun Poccunckon Mepepauym

lfonoBHOe Hay4yHO-MeTogu4vecKoe yupexxgeHue no peannsauymum MnaHa

nepBoo4yepenHbIX MepOI'IpVIHTMl‘;I, HanpaBJZiIeHHbIX HAa rapMOHU3aLU0
KapaHTUHHbIX (PUTOCAHUTAPHbIX MEP rOCyAapcTB — YieHoB TaMOXXEHHOro coto3a

140150, Poccus,

MockoBcKkag 00JIaCTh,
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yi. [TorpanuuHagd, g. 32

Te./daxc:
8 (499) 707-22-27

e-mail: office@vniikr.ru
http://www.vniikr.ru



