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MOHUTOPUHT

K HaninoHaJIbHOMY JIOKJIQ/IY 0 KaApaHTHUHHOM
(huTOoCAaHUTAPHOM COCTOTHHUY TEPPUTOPUU
Poccuiickoini ®enaepanyu B 2024 1.

JKeroJIHO B COOTBETCTBUY C TPEOOBAHU-
aMmu ctatbu 12 delepalibHOTO 3aKOHA
oT 21.07.2014 N2 206-®3 «O KapaHTU-
He pacTeHU» Ha OCHOBAHUM JaHHBIX
MOHUTOPUHTA KapaHTUHHOTO (QUTO-
CAaHUTAPHOTO COCTOSIHUS TEPPUTOPUU
Poccutickoit denepaiiuu denepanbHas
ciryk6a 1o BeTepruHapHOMY U (huToca-
HUTapHOMY Haj30py (Poccenbx03Ham30p) MOAroTaB-
JIMBAeT 1 ONy6JNKOBbIBaeT HallMOHAIbHBIN JOKJIA],
0 KapaHTUHHOM (PUTOCAHUTAPHOM COCTOSHUU TEp-
putopuu Poccutiickoit ®enepaliuu.

HAIIMOHAJIBHBIN IOKJIAJL
COJEPUT NH®OPMAILINIO:

1) o0 pacmpocTpaHEHUM KapaHTUHHBIX 06'bEKTOB
10 TeppuTopuu Poccuiickoi demepaiinu;

2) 06 yCTaHOBJIEHUY KapaHTUHHBIX (DUTOCAHU-
TapHBIX 30H Ha TeppuTOpUU Poccuiickoit demepanuu
10 KaXkKZOMy BULY KAaPaHTUHHOTO 00bEKTa;

3) 00 ympasgHEeHUUW KapaHTUHHBIX pUTOCAHU-
TapHbBIX 30H Ha TeppuTOpUU Poccuiickoit demepanuu
T10 KaXkKZOMy BULY KAapPaHTUHHOTO 00bEKTa.

KPATKAA NTH®OPMAIINA 11 PA3IEJIbI
HAIIMOHAJIBHOI'O JOKJIAJIA:

BBeaenue

OnucaHa HOpMaTUBHO-TIpaBoBas 6aza K Haru-
OHAJILHOMY JTOKJIaZy O KADAaHTUHHOM (DUTOCAHUTAP-
HOM COCTOSTHUU TeppuTopun Poccuiickoit demepaiinu
B2024T.

[IpuBeneHbI JaHHbBIE 0 GUTOCAHUTAPHOM PUCKE,
CBSI3aHHOM C UMIIOPTUPYeMbIMU B Poccutickyto ®ene-
paluIo TapTUSIMU PAa3JIMYHOM TTOKaPaHTUHHOM ITPO-
IYKITAY ¥ PYYHOU KJIaIbI0 TTACCAKUPOB. B mpoyKImu,
UMITOPTUPOBAHHOY 13 61 CTpaHbl, 6bLIO BHISIBIEHO
59 KapaHTUHHBIX JJis Poccuiickoi demepaluu Bu-
IIOB BpenuTesel, Bo36ynuTesnel 601e3Hel 1 COPHBIX
pactenuii B 12 118 ciyuasx. [TokazaHo, UTo Hanubosee
BBICOKUY (PUTOCAaHUTAPHBIN PUCK CBSA3aH C UMITOPTH-
POBaHUEM CEMSH CEJIbCKOX03SMCTBEHHBIX PACTEHUN
U [I0CaI0OYHOT0 MaTepuala.

Pa3geJ 1. PacripocTpaHeHHe KapaHTUHHBIX

00'beKTOB Ha TeppuTopuu Poccuiickoii

denepauuu B 2024 1.

OnucaHa CTPYKTypa W M3MeHeHUd B ExuHOM
rnepevyHe KapaHTUHHBIX 060beKkTOB EASC. [To cocTos-
Huto Ha 31 gexabps 2024 r. EnuHbIN Iepedyedb EASC

BKJIIOUaeT B cebs 249 KapaHTUHHBIX 00beKTOB. Ha
Tepputopuu Poccutickoit demepaliuu 110 COCTOSHUIO
Ha 31 mexabpsa 2024 r. ycTaHOBJIEHBI KAPAHTUHHbBIE
(puTocaHUTApPHBIE 30HBI 110 60 KAPAaHTUHHBIM 00bEK-
TaM EguHoro nepeunsa EASC — 29 BuaM HaCeKOMBIX,
10 BumaM COpPHBIX pPacTeHUH, 7 BULaM Irpubos, 6 BU-
nam 6axkTepuii u puToILIa3M, 5 Bupycam u 1 BUPOULY,
2 BUJaM HeMaTo.

Pa3zeJ 2. YcTaHOBJIeHYE KapaHTUHHBIX
tuTOoCaHUTAPHBIX 30H HA TEPPUTOPUH
Poccuiickoii ®Pemepanyu B 2024 1.

[IpuBemeHa KpaTKas MHGOPMAIUSA 110 5 HOBBIM
BBISIBJIEHHBIM B 2024 I. Ha TeppUTOpUU Poccuiickou
depepaliuy KAPAHTUHHBIM 00bEKTAM, a TAK)Ke I10 HO-
BBIM YCTAHOBJIEHHBIM KapaHTUHHBIM (DUTOCAHUTAP-
HBIM 30HaM. [ToKa3aHbl U3MEHEHUS B KOJIUYECTBE
¥ CyMMapHOU Tiomagu KapaHTUHHBIX (GUTOCAHU-
TapHbBIX 30H.

[IpencraBieHa nHGOPMAaIUS B TAOJIUYHOM BUJE
00 yCTaHOBJIEHHBIX Ha TeppuTopuu Poccutickoir de-
Iepalyu KapaHTUHHBIX (UTOCAHUTAPHBIX 30HAX
(o coctosiauio Ha 31 mekabps 2024 T.) ¢ yKkazaHUEM
KoJIMUecTBa cyobeKkToB Poccuiickol demepanyu, My-
HUIIWIAJbHBIX PAMOHOB / TOPOJCKUX OKPYTOB U TLJIO-
majie yCTaHOBJIEHHBIX KaDAaHTUHHBIX (DUTOCAHUTAP-
HBIX 30H I10 KaXXJIOMy KapaHTUHHOMY OObEKTY.

Pa3pe 3. Ynnpa3gHeHue KapaHTUHHBIX
t¢uTOCAaHUTAPHBIX 30H HA TEPPUTOPUH
Poccuiickoii demepanyu B 2024 1.

[IpoBeneH aHANW3 JAHHBIX I10 YyIIPa3gHEHHBIM
KapaHTUHHBIM (pUTOCAaHUTAPHBIM 30HAM Ha TEPPUTO-
puu Poccuiickou deepaliny 1o BUAAM KapaHTUHHBIX
BPEIHBIX OPTraHNU3MOB.

[IpencraByieHa uHGOPMaIUs B TAOIUYHOM BUJlE
00 ynpasiHeHHBIX Ha TeppuTtopuu Poccutickoit de-
Iepanuu KapaHTUHHBIX (QUTOCAHUTAPHBIX 30HAX
(o coctosiHuio Ha 31 mekabpst 2024 T.) ¢ yKazaHUEM
KoJinuecTBa cyobekToB Poccutickoli demepannu, my-
HUIIWIAJBHBIX PAXOHOB / TOPOJCKUX OKPYTOB U TIJIO-
majiell yrpasgHeHHbIX KapaHTUHHBIX (PUTOCAaHUTAP-
HBIX 30H I10 KaXX/IOMy KapaHTUHHOMY 00'bEKTY.

3akJjiroueHue

V3noxeHa 0611as olleHKa KapaHTUHHOTO (QUTO-
CAaHMTAPHOTO COCTOSTHUS TEPPUTOPUU Poccuiickoi
demepaniuu 1Mo BULAM KaPaHTUHHBIX BPeHBIX Opra-
HU3MOB U Pa3JIMUHBIX TOAKAaPAHTUHHBIX 00bEKTOB.

dutocaHuTapus. KapaHTuH pacteHui



MOHUTOPUHT

BpIBOJ,

Haub6omnee 3HauuMble (puTOCAHUTAPHBIE YTPO3bI
IIPOJIOBOJIbCTBEHHOM 6€30ITaCHOCTH CTPAHbI U KapaH-
TUHHOMY COCTOSHUWIO TEPPUTOPUU CBI3aHBI C BBO30M
B CTPaHy Pa3IMUHBIX BUJIOB MOAKAPAaHTUHHOU MIPO-
IYKIIUY, 0COGEHHO CEMSH CEJIbCKOX03IUCTBEHHBIX
pacTeHUY M MMOCAIOYHOr0 MaTepuasa. B 2024 r. ipu
BBITIOJITHEHUY KOHTPOJbHBIX (QYHKIIUYN Poccenbxos-
HaZ[30POM B UMIIOPTUPYEMOU ITPOLYKIINY GBIIO BBISB-
JIeHO 59 BU/IOB KapaHTUHHBIX 00beKTOB B 12 118 ciy-
qagx.

Ha tepputopuu Poccuiickoy demepaliuy Mo co-
cTossHUIO Ha 31 mekabpst 2024 T. yCTaHOBJIEHBI KapaH-
TUHHbBIE (PUTOCAHUTAPHBIE 30HBI 110 60 KAPAaHTUHHBIM
00BbEeKTaM, UTo cocTaBasgeT 24,1% oT ob611ero yucia Ka-
PaHTUHHBIX 06beKTOB ExvHOrO niepeuns EASC.

B pesynbTaTe npoBeleHHOro B 2024 I. MOHUTO-
puHra TeppuTopuu Poccuiickoi ®emepalriuy BeIsIBIE-
HBI HOBbIE OUaru ¥ yCTAHOBJIEHBI HOBbIE KADAHTUHHEBIE
(uTocaHuTapHble 30HEI 110 50 BUJaM KapaHTUHHBIX
00BEKTOB.

[To pesynpTaTaM KapaHTUHHOT'O (PUTOCAHUTAPHO-
0 MOHUTOPUHTA, IPOBELEHHOTO B 2024 rofy, Kojiuve-
CTBO KAPAaHTUHHBIX 06BEKTOB, 3aPETUCTPUPOBAHHBIX
Ha TeppuTopum Poccutickoit ®enepaliuu, 10 cCpaBHe-
HUwo ¢ 2023 I. yBeJIUUUJIOCH Ha 4 BUJa — BBISIBJIEHO
5 paHee OTCYTCTBOBABIUIUX B CTPaHe KapaHTUHHBIX
06BEKTOB: KPACHBIH ITaJIbMOBBIN JOJTOHOCUK, SITIOH-
CKasl BOCKOBAs JIOKHOIIUTOBKA, Oypas THUJIb KapTo-
(hens, BUpyC NATHUCTOTO YBALAHUI TOMAaTa U Yepena
IBaXXIbl iepucTtad. B To ke BpeMsa B 2024 1. B CTpaHe
OBLI IMKBUIMPOBAH eIVHCTBEHHbBIN oUar u yrpasaHe-
Ha KapaHTUHHAasg GUTOCAHUTAPHAS 30Ha GaKTePUAJIh-
HOTO yBAJlaHWI BUHOrpaJa.

HawuboJiee pacnpocTpaHeHHBIMY 10 KOJIMUECTBY
U OJI0LWAASIM YCTAaHOBJIEHHBIX KAPDAHTUHHBIX (PUTO-
CAHUTAPHBIX 30H SIBJSAIOTCS KapaHTUHHBIE BUJBI
BpeAuTeiel JIECHBIX U JIECOJIEKOPATUBHBIX KYJIbTYP.
B 2024 r. Poccenbx03HaL30p0OM yCTaHOBJIEHBI 583 HO-
BbI€ KApAaHTUHHBIE PUTOCAHUTAPHBIE 30HbI 110 12 BU-
IlaM BpeIUuTeJel JIECHBIX TIOPOJI, YTO cocTaBasgeT 83%
OT 06IIETO KOJIMUYECTBA HOBBIX KAPAHTUHHBIX (PUTO-
CaHUTAPHBIX 30H, YCTAHOBJIEHHBIX 10 KADAHTUHHBIM
BUJIaM HAaCEKOMBIX.

BTopo# rpynIiodl KapaHTUHHBIX BPEIHBIX 00B-
€KTOB, BBISIBJIEHHBIX Ha Tepputopuu PP, aBiagwTcsa
10 BUI0OB COPHBIX pacTeHM, U3 HUX Hauboyee pac-
IIPOCTPaHeHbI aMOPO3US MTOJBIHHOJMCTHAS, [TOBUJIN-
KU, aMbpo3us TpexpasmesibHasg U TOpYaK IMOJI3Y Ui,

Bcero B 2024 1. ynpa3gHeHo 1058 kapaHTUH-
HBIX (DUTOCAHMTAPHBIX 30H 00WEH TJIOILaLbIo
6545,9 THIC. Ta.

B pesynbTaTe 06HaAPYKEeHUS HOBBIX 04aroB Ka-
PaHTHUHHBIX BPeIHBIX OPraHN3MOB U JUKBUIAIIUY Pa-
Hee BBISIBJIEHHBIX IOMYIAIUH B 2024 T. [0 CDAaBHEHUIO
¢ 2023 1. obuiMe MIoIMaAY KapaHTUHHBIX (DUTOCAHU-
TapHBIX 30H HE U3MEHMJINCH 110 9 OrpaHUYEHHO pac-
MIPOCTPAaHEHHBIM BUIaM, yMEHbIIUIUCH — I10 6 BUZAM,
YBEJUUYUJIUCH — 110 41 BUAY, a TaK)Xe YCTaHOBJIEHBI
KapaHTUHHbIE (PUTOCAHUTAPHBIE 30HBI TI0 5 HOBBIM
BUIAM.

ITo cocTosumio Ha 31 mexkabps 2024 1. 110 cpas-
HeHUIo ¢ 31 mexabpsg 2023 r. o6lee KOJUUYECTBO
KapaHTUHHBIX (DUTOCAHUTAPHBIX 30H, YCTAHOB-
JIEHHBIX Ha Tepputopuu Poccuiickoii demepamnuy,
yBenuuuyioch Ha 3307 equHuUll, a 0611as MaoIangb
KapaHTUHHBIX (QUTOCAHUTAPHBIX 30H YBEJINUNUIACh
Ha 27 664 688,4 ra. Bcero o coctossHuio Ha 31 geka-
6ps 2024 1. Ha TeppuTopuu Poccuiickoit demepanuu
ycTaHoBJIeHO 23 100 KapaHTUHHBIX (DUTOCAHUTAPHBIX
30H B OTHOIIeHUU 60 BUJIOB KAPAHTUHHBIX 00 bEKTOB
Ha obwe romtany 860 985 315,8 ra.

[To pe3ynbTaTaM MOHUTOPUHIOB, IPOBELEHHBIX
Poccesibx03Ha30POM B TeUEHME IIOCIEeLHUX 6 JIeT
(2019-2024), puTocaHUTAPHOE COCTOTHUIE TEPPUTO-
puu Poccuiickoit ®emepaliuy 3aMeTHO YXYIIIAE€TCS —
pacTeT o6I1ee KOJIMYECTBO BhISIBJIEHHBIX B CTPaHe Ka-
PaHTUHHBIX BPEIHBIX OPTaHN3MOB. 3a 3TOT IEPHUO,
YCTaHOBJIEHBI KADAHTUHHbIE (DUTOCAHUTAPHBIE 30HBI
B OTHOIIIEHMY 23 HOBBIX paHee OTCYTCTBOBABIINX Ka-
PaHTUHHBIX O0BEKTOB — IT0 8 BUIaM BpeAuTeNel, 4 BU-
nIaMm 6akTepuii, 4 BUpycam, 2 BujaM rpubos, 2 BUgaM
COPHBIX pacTeHui, 2 BumaM QUTONIa3M 1 1 BUPOULY.
Pe3ysbTaTbl MOHUTOPUHTA, IIPOBELEHHOrO B 2024 T,
TIOoKa3aJiu TaKXKe 3HAUUTEbHOE paclliupeHre apeaioB
KapaHTUHHBIX 00BEKTOB: B 57 cy6beKkTax PoccuiicKoi
denepaliuy BIIepBbIe ObLT BhISIBIIEH 41 KapaHTUHHBINA
BPEIHBIN OpraHu3M U O6bLIX YCTAHOBJIEHBI HOBBIE Ka-
PaHTUHHBbIE GUTOCAHUTAPHBIE 30HHI.

Ob61iee yBenuueHue miomaneit KO3, HecMoTps
Ha KaXXyIIUICS Ha MTePBBIN B3I HETaTUBHBIN 3(-
¢eKT, Ha caMOM JeJie JaeT BO3MOXXHOCTbh YJIyUYIIUTh
B 0003puUMble CPOKU (PUTOCAHUTAPHOE COCTOSIHUE
TEePPUTOPUY CTPAHBI, TaK KaK ITPaBOBOM PEXXUM 3aKO-
HOZATeJNIbHO 003bIBAET COOCTBEHHNKOB 3€MEJIbHBIX
YYaCTKOB ITPOBOAUTH MEPOIIPUATHUS 110 60phbe C Bpe-
JIIOHOCHBIMU 06bEKTaMU B YCTAHOBJIEHHbIE U perya-
MEHTHUPOBAaHHBIE CPOKU.

U 31ech B IePBYI0 OUepenb peub UJET O Peaiu-
3yeMbIX IPOU3BOIUTENSIMU CEJIbCKOX03IUCTBEHHOMN
TPOAYKIINY arPOTEXHUYECKUX, MEXaHUYECKUX, 610-
JIOTUYECKUX, PU3NYECKUX U XUMUUYECKUX MEPOIIPUSI-
TUAX, BELYIIUX B TOM YHUCJE K YIYUIIeHNI0 KyJIbTYPhI
3eMJIe[leNINS B CTPAHE B IIEJIOM.
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MUHHCTEPCTBO CEJIbCKOT0 X03HCcTBA
Poccuiickoii dengepaiiuu

denepasibHas CJy»K0a 110 BeTEPUHAPHOMY
u pUTOCAaHUTAPHOMY HaA30py

HAHI/IOHAJIbeIﬁ JOKJIA/L
0 KapaHTUHHOM (PUTOCAHUTAPHOM COCTOSIHUU
TeppuTopuu Poccuiickoni deaepannuu

B 2024r.

MockBa, 2025 1.

CopepxaHue

BBEJIEHUE 4
PA3JIEJI 1. PACTIPOCTPAHEHUE KAPAHTUHHBIX OBBEKTOB

10 TEPPUTOPUY POCCUMCKON ®EJEPAIIVU B 2024 T. 6
PA3JIEJI 2. YCTAHOBJIEHUE KAPAHTUHHBIX ®UTOCAHUTAPHBIX 30H

HA TEPPUTOPUU POCCUIICKOI ®EJEPAIIIU B 2024 T. 7
PA3JIEJI 3. YIIPASIHEHUE KAPAHTUHHBIX ®UTOCAHUTAPHBIX 30H

HA TEPPUTOPUU POCCUIICKOI ®EJEPAIIIU B 2024 T. 13
3AKJIIOUEHUE 14

BBEJEHUE

aIMOHAaJbHbIN JOKJIAJ O KApaHTUH-
HOM (PUTOCAHUTAPHOM COCTOSTHUU
TeppuTopuu Poccuiickoit dexnepa-
nuu B 2024 1. moarotoBjieH dene-
payibHOU CIy>X60¥ I10 BeTepuHAp-
HOMY U (DU TOCAaHUTAPHOMY HaZI30PY
(mamee — Pocceibx03HaA30p) B COOT-
BETCTBUHU CO cTaThel 12 demepalib-
HOTO 3aKoHa «O KapaHTHHEe pacTeHui» (ganee — Pe-
IepajbHbIM 3aK0H). [JOKJIad COmepKUT NH(pOPMAaIIIIo
0 pacmpocTpaHeHUY KapaHTUHHBIX 06'bEKTOB I10 Tep-
putopuu Poccuiickoit ®enepaliviui, 06 yCTaHOBIEHUU
U ynpasgHeHuu B 2024 I. KapaHTUHHBIX (PUTOCAHU-
TapPHBIX 30H 110 KAXXJIOMYy OTPaHMYEHHO pacIpocTpa-
HEHHOMY KapaHTUHHOMY 00 bEKTY.

B cooTBeTcTBUU cO cTaThell 2 demepaibHOTO
3aKOHA KapaHTHMHHOE (PUTOCAHUTAPHOE COCTOSHUE
TeppuTopuu Poccutickoit demepaiinu — Haauume Uianu
OTCYTCTBME Ha TeppuTopuu Poccuiickoit demepanun

KapaHTUHHBIX 06'bEKTOB, BXOSIINX B ENQUHBIN Tepe-
YeHb KapaHTUHHBIX 06 bEKTOB EBPasuiiCKOTO SKOHO-
MUUYECKOTO COI03a, YTBEPXKAEHHbIN pereHreM CoBeTa
EBpasuiickoii 9KoHOMUYeCKO! kKoMuccuu oT 30 HOS-
6ps1 2016 1. N2 158 «O6 yTBepxAeHUY EQUHOTO riepey-
HS KapaHTUHHBIX 06beKTOB EBPa3smiicKOT0 3KOHOMU-
YeCcKOoro coisa» (mamee — EnuHbIi mepededb EASC).

KapaHTuHHbBIE 06BEKTHI — BpeIHbIE OPraHN3MBbI,
OTCYTCTBYIOIIIVE WJIM OTPAaHUYEHHO PAaCIpOCTPaHeH-
Hble Ha TeppuTopuu Poccuiickoit demeparuu 1 BHe-
ceHnHble B EnuHbIN nepevenb EAIC.

Oxpany Teppurtopuu Poccuiickoit demepanuu
OT IMMPOHUKHOBEHUS 1 PACIIPOCTPAHEHUS KapaHTUH-
HBIX 00BEKTOB obecmeunBaeT Poccenbx03HAL30p,
SIBJIAIONIUICS OUITMATbHON HAIlMOHAJIBHOU OPraHu-
3alMel Mo KapaHTUHY U 3alUTe PACTEHUN CTPAHBI
B COOTBETCTBUU C IIOCTAaHOBJIEHMEM [IpaBUTEIbCTBA
Poccutiickoit demepanuu ot 29 mag 2006 . N2 329
«06 ounranrbHOU HaIMOHAJNbHOM OpraHu3alluu
[0 KapaHTWHY W 3aliuTe pacTeHuil». KpoMme Toro,

dutocaHuTapusi. KapaHTUH pacTeHuii



MOHUTOPUHT

PoccenibX03Ha30P OCYIIECTBISAET (DUTOCAHUTAPHYIO
cepTuUKaIUIo SKCIIOPTUPYEMOI Ha MUPOBOU PHIHOK
IO KAPAHTUHHOU MPOYKITUN.

OCHOBHBIM IIyTEM HelpeJHaMePEeHHON UHTPO-
IyKIWY (MPOHUKHOBEHUS, PACIIPOCTPAHEHUS U aK-
KJIMMaTU3aluY) KaPaHTUHHBIX BPEIHBIX OPraHN3MOB
Ha TeppuTopuio Poccuiickoir ®enepaliuy IBJIsIETCS
UMIIOPT Pa3JUYHbBIX BUOB CEJIbCKOX03IUCTBEHHOMU
IIPOJYKITUH.

HawuboJiee BBICOKMH (PUTOCAHUTAPHBIN PUCK CBSI-
3aH C UMIIOPTHUPOBAHUEM CEMSH CEJIbCKOX035ICTBEH-
HBIX PacTeHMH ¥ I0CaJ0YHOro MaTepuata. B 2024 1.
B pe3yJIbTaTe BBITIOJIHEHNS PoccesibX03Ha[30pOM KOH-
TPOJIbHBIX (HaI30PHBIX) PYHKIIWI IPY BBO3€E B CTPAHY
Pa3JIMYHBIX BUJIOB CEMEHHOTO U II0CAJIOYHOTO MaTe-
puajia BbISIBJIE€HBI BO30YAUTENN KapaHTUHHBIX 3a60-
JleBaHUM — aHTpakHo3a 3eMystHuuku (Colletotrichum
acutatum), Bsg3kou ruuau yepHuku (Diaporthe vac-
cinii), maTHUcTOCTH TUCThEB KyKypy3bl (Cochliobolus
carbonum), homorncuca nozaconaneunuka (Diaporthe
helianthi), mypnypHoro 1epkocropo3sa (Cercospora
kikuchii), a Takxe BUPyC KOPUYHEBOU MOPIIUHU-
crocTtu mIomoB TomaTa (Tomato brown rugose fruit
virus), puToriazma ucromenus rpymu (Candidatus
Phytoplasma pyri), kpacHas momMepaHIleBas IUTOBKA
(Aonidiella aurantii), KopruYHEBO-MPaMOPHBIN KJIOII
(Halyomorpha halys), 3omotucras kaprodenbHas He-
matoga (Globodera rostochiensis), coeBasg HeMaToza
(Heterodera glycines), kKapaHTUHHbBIE BUAbI COPHBIX
pacTeHmMi U pyrve o6beKThI. Bcero B UMIIOpTUpYe-
MBIX TTAPTUSIX CEMEHHOI0 U II0CaJIOYHOI0 MaTepuaja
B 2024 T. BBISIBJIEHO 23 BUAA KAPAaHTUHHBIX 06 BEKTOB
B 69 ciyuagax.

B menax peanmsanuu yactu 5 cratbu 23 dege-
paJibHOTO 3aKOHA U IoJioXKeHUM Tlopsiaka BBeLeHUSS
BPEMEHHBIX OTPAaHWYEHUN Ha BBO3 B PocCUICKYIO
demepaluio MOAKAPAHTUHHON MPOAYKIIUY U (UJIN)
YCTAaHOBJIEHUS LOTIOJHUTEIbHBIX KAPDAHTUHHBIX (QU-
TOCAHUTApPHBIX TPeOOBaHUI K BBO3UMOU B Poccuii-
ckywo denepaluio NOAKAPAaHTUHHOMN MPOAYKIUY,
YTBEPXXIEeHHOTO ITprka3zoM MuHcebxo3a Poccuu oT 2
mapTa 2020 1. N2 99, PoccesibX03Ha[30p P 00HAPY-
J)KEHUU KapaHTUHHBIX 00'b€KTOB B UMIIOPTUPYEMOM
B Poccuiickyio ®enepaliio CEMEHHOM U IOCAL0UHOM
MaTepuajie IPUMEeHSET B KaUeCTBe BpeMeHHOU (huTo-
CAaHWTAPHOU MephI 3aIIPeT Ha BBO3 B CTPaHy JaHHOU
TIOJIKapPaHTUHHOU IIPOAYKIIUY U3 OTIPeieJIeHHBIX MECT
IPOU3BOACTBA psAga cTpaH. Tak, ¢ 16 auBapsg 2024 .
IeliCTBYeT 3aITpeT Ha BBO3 B Poccutickyio ®emepaliniio
CeMSH TacJIeHOBBIX KYJIbTYP U3 OTIPe/leJIEHHOT0 MecTa
oTrpy3ku Kutas B cBSI3U ¢ 06HAPYKEHNEM BUPYCa MO-
3auKU IemnuHo, ¢ 19 aBrycra 2024 r. BBeJieH 3alpeT
Ha BBO3 I10CAJI0YHOTO MaTepuaja Trpylyd U3 UTa-
JIBSTHCKOTO MMMTOMHUKA B CBSI3U ¢ 06HAPY)KEHUEM Ka-
paHTUMHHOrO AJis Poccuiickoi demepaliuy U CTpaH
EBpa3uiickoro 5KOHOMUUECKOT0 COI03a 3a00JIeBaHUS —
(huTommaszMel cTOIeHU rpymn. Becero B 2024 1. BBe-
JleHbl BDEMEHHbIE OTPaHUYEHUS Ha BBO3 Psifia BUOB
CeJIbCKOX035ICTBEHHOU MPOAYKIIUY U3 PA3JINUHBIX
MeCT IIPOM3BOJCTBA 8 CTpaH.

B cBs3U ¢ 06HAPY)XEHUSIMY BO BBO3UMOU ITPO-
IVKIIMYW KapaHTUHHBIX 00BbeKTOB Pocceybx03-
HaJ30pPOM BBeIEeHbl SKCTPEHHBbIe KapaHTWHHBIE

(uTocaHUTapHBIE MEPHI U 3aIIPEIEH BBO3 CEMEHHOTO
U TI0CaI0UHOT0 MaTepuraja 13 40 3apybeskHbIX TUTOM-
HUKOB ¥ MECT IIPOM3BOJICTBA TAKUX CTPaH, Kak dpaH-
nwud, Kanaga, l'epmanud, spaunab, Utanud, Beurpud,
CIIIA, ABctpus, Yexusd, Typuus, dcToHus, Cepbus, Ap-
MeHud, Kazaxcran, Kuprusus u Kurtaii.

BBeJleHHbIe OTPaHUYEHUS JEUCTBYIOT [0 ITPU3HAa-
HUs PoccesibX03HAA30POM ITOAKaPaHTUHHOMU ITPOIYK-
VY U3 YKa3aHHBIX MECT IIPOU3BOJICTBA COOTBETCTBY-
fotel huTocaHUTaPHBIM TpeboBaHUIM EBpasuiickoro
9KOHOMUYECKOT0 CO3a.

Hamnpuwmep, ¢ 18 mag 2019 r. 3anpelieH BBO3
3€ePHOBOM MPOAYKIIMU CO BCeH Teppuropuu Ilaku-
cTaHa, OHAKO ¢ 7 oKTsA6ps 2024 T. pa3pelieHsbl I0-
CTaBKY puca C 28 PUCOMPOU3BOAAIIUX MPEATIPUATUAN
[Takucrana. C 10 anpesia 2024 1. pa3pellieH BBO3 ILJIO-
JIOOBOIHOM MPOYKIIMY HA TEPPUTOPHI0 Poccuiickoii
depmepaluu ¢ paga TEPPUTOPUYA aMUHUCTPATUBHO-
TEePPUTOPUAIBHBIX eIMHUI] Pecry6auky MoJiIoBa.

Bbicokuil (UTOCAaHUTAPHBIN PUCK UHTPOLYKIIUU
KapaHTMHHBIX 00bEKTOB Ha TEPPUTOPUI0 Poccuiickoit
denepaliu CBSI3aH 1 C BBO30M Pa3JIMUHBIX TOBAPHBIX
MapTUH MOAKAPAHTUHHON MPoAyKInU. Tak, B HapTu-
SIX 3€PHOBBIX U 3¢pHOG060BBIX KyJIBTYP 06HAPYKEHbI
10 BUIOB KapaHTUHHBIX 06bEKTOB B 212 ciydasx,
B ITAPTUAX ITPOJOBOJIbCTBEHHOI0 KapTodess — 4 Buzia
KapaHTUHHBIX 00BEKTOB B 61 ciryuae (BO36yauTeNb 6y-
poii rauu Kaptodess (Ralstonia solanacearum)), Bu-
pou/Jl BEPETEHOBUIHOCTY KJIyOHEH KapTodesns (Potato
spindle tuber viroid), 3oyoTucTas kapTodesbHas He-
matoza (Globodera rostochiensis) u kapTodenbHasa
moutb (Phthorimaea operculella).

@UTOCAHUTAPHBIN PUCK MHTPOAYKIIUY KapaH-
TUHHBIX 06beKTOB B Poccutickyio demepalinio CBI3aH
TaKoKe C TTOKAaPaHTUHHOU MPOAYKIUeH, cofleprKalieii-
CsI B pyYHOU KJIa/I¥ ITACCAaXXUPOB U B TIPOJIOBOJILCTBEH-
HBIX 3aracax Ha cyziax. B 2024 1. B 6arake maccaXipos,
npubsiBmuX B Poccutickyio denepanuio u3 8 cTpaH,
PoccenbXx03HaL30pOM BBISIBJIEHO 16 KapaHTHUH-
HBIX 00BEKTOB B 465 ciiydasix o6GHapPyKeHUs, BKIIIO-
Yyas TaKve BUJbI, KaK 3aIlaHbIi 1[BETOYHBIN TPUIIC
(Frankliniella occidentalis), 3epuoBku poza Calloso-
bruchus spp., kapTodenbHas Mok (Phthorimaea oper-
culella), kanudopuuiickas mutoBka (Quadraspidiotus
perniciosus), kpacHas IoMepaHIleBas OUTOBKA
(Aonidiella aurantii), moBuauku (Cuscuta spp.), am-
Oposus moJybiHHOMuCcTHAS (Ambrosia artemisiifolia),
aMb6posusa TpexpasmenbHas (Ambrosia trifida).

Bcero B 2024 1. PoccenbX03HaI30pOM IIPOKOH-
TPoOJIMPOBaHO 60Jiee 11,3 MJIH TOHH U 2,7 MIPJ UITYK
Pa3JIMYHON MMIIOPTUPYEMOU B CTPaHY IOAKapaH-
TUHHON MPOAYyKIUU. [Ipy 3TOM B IOJKAPAHTUHHOMN
MPOAYKIIMY, BBO3MMOW M3 61 CTpPaHbI, BHIIBJIEHO
59 kapaHTUHHBIX IJis Poccuiickoi ®emepaiuy BULOB
BpenuTesel, Bo30yauTesel 60jie3Hel U COPHBIX pac-
TeHui B 12 118 cayuasx.

KapanTtunHas utocaHuTapHas 6€30MacHOCTb,
HampaBJieHHAas Ha 3alllUTYy TEPPUTOPUM PoccuiicKom
depepaliiy OT PUCKOB, CBSI3aHHBIX C TPOHUKHOBEHU-
€M Y pacIIipoCTpaHeHUeM KapaHTUHHBIX BPEJHBIX OP-
TaHU3MOB, SIBJISIETCS Ba)KHENIIEH COCTaBHON YacThI0
TIPOJOBOJILCTBEHHOU 6e3omacHocTu Poccutickoii de-
Iepanuu.
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PA3JIEJI 1. PACIPOCTPAHEHUE
KAPAHTUHHBIX OBBEKTOB

110 TEPPUTOPUU POCCUICKOI
®EJEPAIIU B 2024 T.

C 1 urong 2017 . Ha TEPPUTOPUY T'OCYLAPCTB — Ujie-
HOB EBpa3uiicKoT0 9KOHOMUYECKOTO COI03a JIEUCTBY-
eT Enunbiii mepederb EASC. Equnbiii nepeuenb EASC
chopMUPOBaH U IlepecMaTPUBaeTCsI Ha OCHOBAHUU
pe3yJbTaTOB aHaau3a QUTOCAHUTAPHOTO PUCKA,
B pPaMKaX KOTOPOTO IIPOBOAMTCS HayuyHasd OlleHKa
BEPOSITHOCTH MPOHUKHOBEHUS, aKKJIUMaTU3aIIUU
¥ pacIipoCTpaHeHN’s BPeIHbIX OPraHU3MOB Ha TEPPU-
TOPUU CTPaH, a TAKXKE OLIEHUBAETCI S9KOHOMUYECKOE
BO3/IeliCTBIE Ha ITOpakaeMble KyJbTYPhI U BPET, OKPY-
JKaIoLIey cpee.

B 2024 1. coctaB Epgunoro nepeunsa EA3C
o cpaBHeHUw ¢ 2023 r. He udMeHuucA. [1o cocros-
Huio Ha 31 mexabps 2024 r. Equnbiii nepevyensb EASC
BKJITOUaeT 249 KapaHTUHHBIX 06BEKTOB. B pasmen
I «<KapaHTUHHbIE BpeJlHbIe OPTaHU3MBbI, OTCYTCTBYIO-
e Ha TeppuTopuu EBpasnuiicKoro 5KOHOMUYECKO-
ro corw3sa» EquHoro nepeunsa EA3C Bxogut 192 Buza
BpEeAHBIX OPraHu3MOB, B paszen Il «KapaHTuHHBIE
BpeIHbIe OPraHu3Mbl, OTPAHUYEHHO PacIIpOCTPaHeH-
Hble Ha TePPUTOPUY EBPa3nUCKOT0 S3KOHOMUYECKOT'0
cow3za» — 57.

KapanTuHHbIe 06beKTHI EnquHoro nepeuns EASC
OTHOCSITCS K CIeAYHIIUM TaKCOHOMUYECKUM TPYII-
nam:

— HaceKoMble 1 Kjenu — 141 Bup;

— rpubbl — 37 BUJIOB;

— BUPYCBI U BUPOUIBI — 23 BUJIA;

— pactenusa — 20 BUJOB;

— 6akTepuu U QUTOILIA3MBbI — 16 BU/IOB;

— HeMaToAbl — 12 BUIOB.

ITo cocTostHMIo Ha 31 mekabps 2024 r. Ha Teppu-
Topuu Poccutickoit ®enepaliuy yCTaHOBJIEHbBI KapaH-
THHHBIE (pUTOCAaHUTaPHBIE 30HbI 110 60 KapaHTUHHBIM
obbexTam (24,1% ob61ero yrcyia KapaHTUHHBIX 06beK-
ToB Exunoro nepeuns EASC), U3 HUX:

— 29 BUJI0B HACEKOMBIX;

— 10 BUIOB COPHBIX PACTEHUH;

— 7 BUZIOB rpuboOB;

— 6 BUZIOB GakTepuil 1 QUTOILIA3M;

— 5 BupycosB u 1 BUpouz,;

— 2 BUJa HEMATO.,

VHbopMalysg o HaIuIUY WiIv OTCYTCTBUY KapaH-
THUHHBIX 00BEKTOB Ha TeppuTopuu Poccuiickoi deme-
panuu OCHOBBIBAETCS Ha Pe3yJibTaTaX KapaHTUHHBIX
¢uTOCAaHUTAPHBIX 00CIeIOBaHUN U MOHUTOPUHTA
KapaHTUHHOTO (PUTOCAHUTAPHOTO COCTOSHUA (Haee
COOTBETCTBEHHO — 06GCJIeOBAHYSI, MOHUTOPWHT).

[TopsAinoK opraHuU3aluu MOHUTOPUHTA YTBEP-
JKJIeH TIpUKa3oM MuHcesnbxo3a Poccuu oT 23 sHBap4
2018 1. N2 23 «06 yTBepXKIeHUU TTOPSAKa OpTraHu3a-
MY MOHUTOPUHTA KapPaHTUHHOI'O (PUTOCAHUTAPHOIO
COCTOSTHUSA TeppuTopuu Poccuiickoir demepaiinm»
B COOTBETCTBUU C YacCTho 2 cTaThbu 10 PemepasibHOrO
3aKOHa.

Pe3ynbTaTUBHOCTh MOHUTOPUHTA BO MHOI'OM 3a-
BUCUT OT IPUMEHSIEMBIX METOJOB BBISIBJIEHUS BPE-
HBIX OPTaHU3MOB, II09TOMY PoccebX03Ha30p U Moz -
BeJJOMCTBEHHBIE eMy HayUHbIe OPraHU3aluU YOEIII0T

60JIbIIIOE BHUMAaHME X COBEPIIeHCTBOBaHUI0. Tak,
IJIsT BBISIBJIEHUSI HACEKOMBIX — HanboJjiee MHOTOYNC-
JIEHHOU T'PYIIIbl B HBIX OPraHu3MOB EQUHOTrO 1Ie-
peuns EASC — e)XeroiHO MPOBOSATCS 06CIeI0BaHUS
1 (GepPOMOHHBIY MOHUTOPUHT TepPPUTOpPUU Poccuii-
ckoit demepanuu. JaHHBIM METOJN OCHOBBIBAETCS
Ha IPUMEHEHUU CUHTEeTUYeCcKUX (DepoOMOHOB Hace-
KOMBIX-BpefuTeien.

B Hacrosmiee BpeMsa (GEePOMOHHBIN MOHUTO-
puHT — HauboJiee TOYHBIA CIIOCO6 OOHAPYXKEHUS
U OLIEHKM YHCJIEHHOCTU BPeIUTEeH 10 CPaBHEHUIO
C IPyTMMU U3BECTHBIMU METOaMU, TaK KaK OH JaeT
BO3MOYXHOCTB OII€HUTb MacIHITa0Obl 1 JIOKAJM3AIUI0
04YaroB BpeAuTesel, U3yuuTh UX CE30HHYI0 aKTUB-
HOCTb, OIIPEIEJINTh CPOKY 1 06bEMBI UCTPEOUTEIbHBIX
MEPOIIPUATUH.

B 2024 r. PoccenbXx03HaI30pOM IPOBEIEH MOHUTO-
puHT Tepputopuu Poccutickoy demepalyuy C UCIIOJNb-
3oBaHuEeM 6ojiee 148,4 Thic. D€POMOHHBIX U IIBETHBIX
JIOBYIIIEK B 30HaX (pUTOCAHUTAPHOIO prcKa 1mo 30 ka-
PaHTHMHHBIM 06bEKTaM, KAaK OTPaHUMYEHHO PacIIpocTpa-
HEHHBIM, TaK ¥ OTCYTCTBYIOIIMM Ha TEPPUTOPUY CTPa-
HbI. Cpefy HUX TaKue BUIbI, KaKk aMepuKaHcKas bejas
6abouKa, BOCTOYHAS IIJIOLOXKOPKA, [IePCUKOBas ILJIO-
JIO’KOpKa, A6JI0HHAsA Myxa, KapTodeabHas KOPOBKa,
I0O)KHOAMepUuKaHCKasg ToMaTHasg MOJib, y6oBasg Kpy-
JKEBHUIIA, 3aMIaJHBIN KYKYPY3HBIH )KYK, KAITIPOBBIN XKYK,
YeThIPEXITATHUCTAS 3€PHOBKA U JPYyTHE.

B 2024 r. ttoma iy o6¢iieqoBaHUM C UCIIOIb30Ba-
HueM (ePOMOHHBIX U IBETHBIX JIOBYIIEK I10 CPaBHE-
Huo ¢ 2023 I. yBeNIUYMIUCh Ha 57,5 Thic. ra (B 2024 T.
obciegoBano 12208 150ra, 82023 1.—12 150 700 ra).
3aMeTHO YBEJWYUIUCH 06CIelOBaHHbIE TIJIOLIAN
Ha IToceBax KyKypysbl (Ha 98,7 ThIC. Ta), Ha Iocagkax
kapTodens (Ha 41,4 ThIC. ra), Ha II0CaIKaxX OBOIIHBIX
U TETUIUYHBIX KyJbTYp (Ha 16,8 ThIC. Ta).

Bcero B 2024 1. Ipu UCHOJIb30BaHUU (PEPOMOH-
HBIX U 1IBETHBIX JIOBYIIIEK BBISIBJIEHBI 16 BUJ0OB KapaH-
TUHHBIX 00BEKTOB B 12 319 ciiyyasax o6HapyXeHUs,
4uTo Ha 1275 ciryyaeB 6ouiblre, yeM B 2023 1. B 2024 1.
110 cpaBHeHUIo ¢ 2023 1. HauboJiee CyIeCTBEHHOE yBe-
JINUEHUE CIYYaEeB BBISBJIEHUS OTMEUEHO JIJI KOPUY-
HEeBO-MPaMOPHOTro KJora (B 4,5 pasa), KapToheTbHOM
MoJiu (B 3 pasa), :0KHOaMePHUKaHCKOM TOMAaTHOM MOJIT
(B 2 pasa), BOCTOUHOI IJI0L0XKOPKY (B 1,5 pasa), ame-
pUKaHCKOM 6ejoi 6abouky (Ha 103 cirydast) 1 YePHBIX
XBOWMHBIX ycauel (Ha 434 ciydas).

IIpoBemeHHBIN Poccenbxo3Ham3opoM B 2024 T.
MOHUTOPUHT ITOATBEPANI, UTO TEPPUTOPUSA Poccuii-
ckoit denepaliuu IBJIASETCS 30HOM, CBOOOLHOM OT Ta-
KUX OITACHBIX JIJISI CEJIbCKOTO 1 JIECHOTO X035 CTBA I1a-
TOTeHOB, KaK a31aTCKas XJIOMTKOBas coBKa (Spodoptera
litura), asuaTckas arogHag gposoduaa (Drosophila
suzukii), erurerckas XJIOIIKOBas coBka (Spodoptera
littoralis), 3ammagHbIN KyKYpPY3HbIH XKyK (Diabrotica vir-
gifera virgifera), kanmpoBsrii xxyk (Trogoderma granari-
um), JIeCHOM KoJbuaThIi meyakomnpsa (Malacosoma dis-
stria), TyroBas njuToBKa (Pseudaulacaspis pentagona).

YememHoe IpuMeHeHre (ePOMOHHBIX JIOBYIIEK
Ha TeppuTtopum Poccuiickoii demepaliuy BbI3bIBA-
eT 60oJIbIION MHTEpec y 3apybexXHbIX KoJijier. Tak,
B 2024 1. B Xx0ze peanusanuu JloroBopa o COTpygHUYe-
cTBe ¢ [ocyapCcTBEHHON MHCITEKIIUEN 10 KAPAHTUHY

dutocaHuTapus. KapaHTuH pacteHui



MOHUTOPUHT

U 3alUTE pacTeHul Pecrtybimky A6xasus ITPOBeIeHbI
YCITENTHBIE UCITBITAHUS CUHTETUYECKUX (DEPOMOHOB
asmaTcKou aromHoi mposoduibl (Drosophila suzukii)
U 30JIOTUCTOM ABYXMIATHUCTOU coBku (Chrysodeixis
chalcites). [IpoBemeHbl TaKXXe COBMECTHBIE HCIBITA-
HUSI CUHTETUYECKOTO aTTPaKTaHTa ABIHHOU MyXU
(Myiopardalis pardalina) B Pecny6iuke Kazax-
cTaH, pepoOMOHOB 3amaJHOTO IIBETOUHOI'O TPUIICA
(Frankliniella occidentalis) 11 r0)kHOaMePUKaHCKOH TO-
MaTHOU MoJiu (Tuta absoluta) B Pecriy6snke Boirapus.

B HacTogiiee BpeMs Pocceibx03HaI30P yaess-
eT ocob6oe BHMMaHKE COBEPIIEHCTBOBAHWIO METOLOB
MTPOBeIeHNS MOHUTOPUHTA Ha BhISIBJIEHE KapaHTUH-
HBIX BUJIOB COPHBIX PACTEHUI — BTOPOU T'PYIIIBI Ka-
PAHTUHHBIX 06'bEKTOB I10 KOJIMUYECTBY 00HAPYKEHHBIX
Ha TeppuTopuu Poccuiickoi ®epepariuu (10 s 20 BuU-
IIOB, BKJIIOUEHHBIX B EquHbIl mepeuerb EASC). JlocTo-
BepHasa nHOPMAaIK 10 PACIIPOCTPAHEHNIO COPHBIX
pacTeHu# Ha TeppuTopuu Poccutickoit denepaiuu
nuMeeT ocoboe 3HaUeHUe, TaK KaK CTpaHa SBJISIETCS
OJIHMM M3 MUPOBBIX JIUJIEPOB I10 SKCITOPTY PA3IMIHBIX
BU/IOB 3€pHA.

B 11eJ1siX coBepIIeHCTBOBAHMS ITpoilecca PUTo-
CAaHUTAPHBIX 00CIeIOBAHUN TEPPUTOPUU CTPAHBI
Ha BBISIBJIEHVE COPHBIX PACTEHUU PoccesbX03HaI30D
paspabaTbiBaeT U IIPOBOAUT HCIILITAHUSA CHUCTEMBI
aBTOMAaTUYECKOTO KapaHTUHHOTO (PUTOCAHUTAPHOTO
MOHUTOPUHTA TOJIEH, COCTOAIEH 13 6eCIUIOTHBIX
JleTaTeJIbHBIX aIlllapaToB U IIPOTPAaMMHOI0 obecreue-
HUS C MCIT0JIb30BaHNEM TEXHOJIOTUM KOMIIbIOTEPHOTO
3peHus. baza JaHHBIX MCKYCCTBEHHOT'O0 NHTEJJIEKTA
IAHHOM CHCTEeMBbI COLEPKUT BCe BUAbI KapPaHTUHHBIX
COpHBIX pacTeHuil EnuHoro mepeuns EASC u obecre-
yyBaeT 6bICTPOE U TOUHOE UX paclio3HaBaHre. MoIyiib
obpaboTku MHDOPMALIUY aHATU3UPYET MTOTydeHHbIE
C TIOMOIIIbI0 6ECIIUIOTHBIX JIETATEJIbHBIX allllapaToB
n306pakeHUsI, pacro3HaBas KapaHTUHHBIE BUIBI CO-
PHBIX pacTeHui. Ha kapTe 06cielyeMol TeppUTOpuU
COpPHBbIE PACTEHUS BHIIEJSIIOTCSI MapKepaMy Pa3sHbIX
OTTEHKOB ¥ COOTBETCTBYIOUIUMY HA3BaHUIMHU, a Tak-
’Ke 0TOOpPaKarTCa UX reorpaduueckrie KOOPAMHATEI.

[IpoBeeHHbIE UCIIBITAHNS TOKA3aJIM, UTO IIPU-
MeHeHUe TaHHOU CMCTEMBI TI03BOJISIET 32 OAWH 3aPs/I
aKKyMyJisiTopa 6eclnIOTHOTO JIeTaTeJbHOr0 armnapa-
Ta TIOJIy4YaTh JOCTOBEPHYIO MH(MOPMAIIUIO O 3aCOPEH-
HOCTYU KapaHTUHHBIMU BUJAMU COPHBIX PACTeHUN
noJig miomanbio He MeHee 200 ra. UHguKaTopaMu
(buTocaHMTAPHOTO COCTOSTHUSA 06CIelyeMOl Tep-
PUTOPUY SBIAIOTCS M300paKeHUs JUCTbEB COPHBIX
pacTeHUH, TOJIyYeHHBIX ITPY TTIOMOIIY 6ECITUIIOTHOTO
JIeTaTeJIbHOro anmnapara. TOUHOCTDb JeTeKTUPOBAHUSI
JIUCThEeB 00YUEeHHOU HEWPOHHOU CEThI0 COCTABISIET
He MeHee 85%, UTO IBJISIEeTCS JOCTATOUHBIM JIJIST BbI-
SIBJIEHUS TIPOOJIEMHBIX B KAPAHTUHHOM OTHOIIEHUU
TeppuTopuil. TakuM 06pa3oM, IpUMeHeHe TaHHOTO
MeTOJa II03BOJIUT COKPATUTh BPEMS IIPOBEIEHNS 06-
clleoBaHUY B 2—3 pasa, a Tak)Ke ITOBBICUTD UX 3 hek-
TUBHOCTb X TOUHOCTb.

[To pe3yapTaTaM MOHUTOPUHTA, IPOBEJEHHO-
ro B 2024 I., KOJIMYECTBO KaPAHTUHHBIX 00 BEKTOB,
3apPEeruCcTPUPOBAHHBIX Ha TeppuTopuu Poccuiickou
denmepanuu, 10 cpaBHeHNUIO ¢ 2023 I. yBEJIMUUIIOCh
Ha 4 BUJla — BBIABJIEHBI 5 paHee OTCYTCTBOBABIINX

B CTpaHe KapaHTUHHBIX 06bEeKTOB: KPACHBIY ITaJib-
MoOBbIM gmonronocuk (Rhynchophorus ferrugineus),
SITIOHCKas BOCKOBas JioKHOImuUTOBKa (Ceroplastes
japonicus), 6ypas ruuab kapTodens (Ralstonia so-
lanacearum), BUpPyC MSTHUCTOTO YBIJaHUsS TOMaTa
(Tomato spotted wilt virus) u yepema ABaXk IbITIEPUCTAS
(Bidens bipinnata). B To ke BpeMs B 2024 T. B cTpaHe
JIMKBUIVPOBAH eAUHCTBEHHbBIN OUar v yrpasjgHeHa
KapaHTUHHAas QUTOCAHWUTAPHAS 30HA 110 6aKTepraIb-
HOMY yBsiaHM0 BuHOrpaa (Xylophilus ampelinus).

CnenyeT OTMETUTH, UYTO, HECMOTPS Ha YCUJIUS
HAIIMOHAJIBHOM CIIY)KObI 10 KAPAHTUHY pacTeHui Poc-
cuiickolt demepaliuy 1o MpeoTBPalleHNI0 TTPOHUK-
HOBEHWS B CTPaHY U PaCIIPOCTPaHEHUS KAPaHTUHHBIX
BPEIHBIX OPTaHW3MOB B T€UEHUE TIOCIEeNHUX 6 JIeT
(2019-2024), huToCcaHUTAPHOE COCTOSIHIE TEPPUTO-
pUU CTPaHBI 3aMETHO YXYIIIAeTCsS — pacTeT obiiee
KOJIMYECTBO BBISBJIEHHBIX KAPDAHTUHHBIX BPEIHBIX
OPraHM3MOB U YBEJIMYMUBAETCS X apeal. 3a JaHHbII
nepuoj Ha Tepputopum Poccuiickoit demepaiiuu
YCTAHOBJIEHBI KADAHTUHHbBIE (UTOCAHUTAPHbBIE 30HbI
B OTHOLIEHUU 23 HOBBIX, paHEE OTCYTCTBOBABIIUX
B CTpaHe KapaHTWHHBIX 00BEKTOB — 8 BUIOB BPEU-
Tesel, 4 BULOB 6aKTepuid, 4 BUPYCOB, 2 BUJIOB I'PU-
60B, 2 BUIOB COPHBIX PACTEHUH, 2 BUAOB (hUTOTLIA3M
u 1 Bupouga.

Bricokas ¢duTOoCcaHUTAapHAas yrposa CBsI3aHa
C pacuIMpeHMNeM apeajioB KapaHTUHHBIX BPEeJHBIX
OpPraHMW3MOB Ha TEPPUTOPUMU CTPAHBI, UX TPOHUKHO-
BEHMEM B paHee He3apakeHHbIe PETUOHBL. TaK, TOJIb-
Ko B 2024 1. Ha TeppuTopum Poccutiickoit demepanuu
BBISIBJIEHBI OYary U yCTAHOBJIEHBI 174 HOBBIE KapaH-
TUHHbBIE (UTOCAHUTAPHBIE 30HBI 110 41 KADAHTUHHOMY
00BEKTY B paHee CBOGOIHBIX OT HUX PETUOHAX.

CJIOKUMBIIASICS TEHAEHIIUSA YXYAINIEHUS KapaH-
TUHHOTO (DUTOCAHUTAPHOTO COCTOSTHUS ITPUBOLUT
K CHVDKEHUIO YPOXKAaHOCTY 1 KAUeCTBAa CeJIbCKOX035-
CTBEHHOU MPOAYKIIUY POCCUNCKOTO MPOU3BOJCTBA,
YBEJIMYEHUIO ee ce6eCTONMOCTH, MOXKET HETaTUBHO
OTPas3UThCS Ha 00beMax DKCIIOPTA MIPOLYKIIUU U CO-
CTOSTHUY OKPYIKAIOIIEe! CPeLbl.

PA3JIEJI 2. YCTAHOBJIEHUE
KAPAHTUHHBIX ®UTOCAHUTAPHBIX
30H HA TEPPUTOPUU POCCUHNCKOM
®EJEPAIIVN B 2024 T.

ITo cocTosHUio Ha 31 mekabps 2024 I. Ha TEPPUTOPUU
Poccutickoy ®enepaliu yCTaHOBJIEHBI KapaHTUH-
Hble PUTOCAHUTAPHBIE 30HBI B OTHOIIIEHUM 60 BUI0OB
13 249 BUJ0OB KapaHTHUHHBIX 00bEKTOB, BKIIFOUEHHBIX
B Enunbliii nepevens EASC.

B pesynbTraTte ripoBeseHHOro B 2024 . MOHUTO-
puHra reppuTopuu Poccutickoit demepauu BeISBIIE-
HBI HOBblE OYaru U yCTaHOBJIEHEI 4364 HOBbIE KapaH-
THUHHBbIE (UTOCAHUTAPHBIE 30HBI 00IIEH TJIOIALbIO
34 210,5 TrIC. ra o 50 BuAaM KapaHTUHHBIX 00bEK-
TOB, U3 HUX:

— 25 BUJIOB BpeAuTENIEH;

— 9 BUJIOB COPHBIX PACTEHUIH;

— 4 Buna rpubos;

— 3 Buza 6akTepuii u 2 BUma GUTOMIIA3M;

— 4 Byuza BUPYyCOB U 1 BUpoug;

— 2 BUJa HEMATO,.
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MOHUTOPUHT

Haubosee pacnpocTpaHeHHBIMU 10 KOJTUYECTBY
U TLJIOIIAIY YCTAaHOBJIEHHBIX KapaHTUHHBIX (UTOCA-
HUTapPHBIX 30H SIBJISIOTCS 29 BULOB KapaHTUHHBIX
Bpenutejeii. B 2024 1., KaK U B TIPEIBIAYINUE TOJBI,
HauboJblINe MJIOIMAAN KapaHTUHHBIX (UTOCAHU-
TapPHBIX 30H 3aHUMAIOT BPEUTENU JECHBIX KYJIBTYDP,
U3 KOTOPBIX HauboJiee pacopocTpaHeHbl: OOJbIION
YepHBIN ejioBbIN ycad (Monochamus urussovii),
YepHBIN COCHOBHIN ycau (Monochamus galloprovin-
cialis), MmaJipIit YepHBIN €JI0BBIN ycau (Monochamus
sutor), cubupckui menkonpan (Dendrolimus sibir-
icus), a3MaTCKUU TOABUJ, HEITAPHOTO IMIEJKOMIPsIa
(Lymantria dispar asiatica), uepHbIif Kparm4aThlil ycau
(Monochamus impluviatus), uepHbIN 6apXaTHO-IISAT-
HUCTBIN ycady (Monochamus saltuarius). Hau6osbiee
KOJINYECTBO HOBBIX KaPaHTUHHBIX (PUTOCAHUTAPHBIX
30H YCTAaHOBJIEHO T10 MaJIOMy YepPHOMY eJI0OBOMY yca-
vy (Monochamus sutor) — 185 30H, UepHOMY COCHOBO-
My ycauy (Monochamus galloprovincialis) — 139 30H,
60JIbIIOMY YepHOMY ejioBOMYy ycauy (Monochamus
urussovii) — 129 30H, yccypuiickoMy moaurpady
(Polygraphus proximus) — 73 30HBI.

Bcero B 2024 1. PoccenbX03HaA30pOM yCTaHOB-
JileHbl 583 HOBBbIe KapaHTUHHbBIE (PUTOCAHUTAPHBIE
30HBI 110 12 BUAM BpeauTesel JeCHbIX PacTeHUH,
YTO cOoCTaBJIsIeT 83% 06ILIero KoanuyecTBa HOBBIX Ka-
PAHTUHHBIX (PUTOCAHUTAPHBIX 30H, YCTAHOBJIEHHBIX
110 KapaHTUHHBIM BUJIaM HaCEKOMBIX.

B pesynbTaTe npoBeneHHOTO B 2024 I. MOHU-
TOpuHTra 3aMKCUPOBAHO 3HAUUTEJIBHOE paCIInpe-
HUe apeaJjia iCEHeBOM M3yMpyaHOU 3ygaTku (Agrilus
planipennis). ToT Buj BepBbie BhIsSBIEH B 10 pe-
TMOHAX CTPaHBI, B TOM uucyie B TBEPCKO 06acTu
(1350,4 ThIC. Ta), AnTaiickoM Kpae (1252,5 ThIC. ra),
ActpaxaHckoi obsactu (1239 Twic. ra), [leH3eH-
ckoit obactu (804,6 Thic. ra), CapaTOBCKOM 06J1acTU
(606,9 ThIC. Ta). Ob6IIAs IIOIIALb KAPAHTUHHBIX (UTO-
CaHUMTAPHBIX 30H, YCTAHOBJIEHHBIX 10 9TOMY BpeJUTe-
J10, B 2024 1. yBesqnuuinach Ha 9084,2 ThIC. ra.

PacmupsieTcs Tak)xe apeasl yCCypuCKOro moJju-
rpada (Polygraphus proximus). KoOpMOBBIMY pacTEHU-
SIMY IJIS1 3TOT'0 BPEUTEJIS CITY>KAT PA3JIMUHbIE BUJBI
MIUXT, COCEH, B TOM YMCJIe Kep KOpeUCcKUul, a Takxe
eJb U NUCTBeHHUIlA. JlokaszaHo, uTo B Cubupu 3a-
ceJIeHHble KOPOeZOM IUXTHI TTOTUOAI0T B TEUEeHUE
4-5 jieT ocJie 3acesieHusd. bosbiag yacTh MUXTOBBIX
JiecoB B Poccuiickoit demepaliuy IpouspacTaeT BHe
€CTEeCTBEHHOTO apeaja yCcCypuucKkoro mogurpada.
VIMEHHO B TaKUe Jieca MOXXET PACCENIUThCI JaHHbIU
KapaHTWHHBIN 06bEKT. Bosibllle BCEro MUXThI TTPOM3-
pacraeT B KpacHOSIPCKOM Kpae, I'ie B HaCTOSIIIee Bpe-
M yKe BbISIBJIEHBI OUaru yccypuiickoro noaurpada.
B cBs3u ¢ 06Hapy’)KeHMEeM LaHHOTO BPeUTEJ B IISATU
paHee CBOOGOIHBIX OT HETO pervoHax (CBepAJoBCKas,
YensabuHckas 1 HoBocubupckas 06J1acTu, pecyoin-
xu BamkoprocTaH u BypaTus) B 2024 I. yCTaHOBJIEHbI
14 xapaHTUHHBIX (UTOCAHUTAPHBIX 30H. O61Ias ILJIO-
alb KAPAaHTUHHBIX (DUTOCAHUTAPHBIX 30H, YCTAHOB-
JIEHHBIX I10 JaHHOMY BpenuTelto, B 2024 I. yBeJIn4u-
Jjack Ha 1503 ThIC. ra.

B 2024 1. Ha 3236,3 TBIC. ra yBeJAUYMJIACh 06-
mas IIolaLb KapaHTUHHBIX QUTOCAHUTAPHBIX 30H
110 GOJIBIIIOMY YePHOMY eJIoBOMY ycauy (Monochamus

urussovii), ouaru JaHHOTO BPEIUTEST BIIEPBhIE BhISIB-
JIEHBI B 5 peruoHax CTpaHbl: B JIeHUHTrpaackoii, Ho-
Bocubupckoy, OMcko# u TBepcKoi o6acTsx, Pecrry-
61rKe XaKacys. SHAUUTEIbHO YBEIUUYMIIUCD TIIOIIAI
KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H I10 CUOUPCKOMY
menkonpsany (Dendrolimus sibiricus) (#a 3112,1 Thic.
ra) 1 MaJloMy YepHOMYy ejloBoMy ycauy (Monochamus
sutor) (Ha 2265 ThIC. Ta).

Brepseie B Poccuiickoit demepaliiy Ha TEPPU-
Topuu r. Coun KpacHozmapckoro kpag B 2024 1. ycTa-
HOBJIeHA OJlHA KapaHTUHHAasA (UTOCAHUTapHAas 30Ha
10 HOBOMY BPEJIUTEIF0 — KDACHOMY ITaJIbMOBOMY [JIOJI-
rorocuky (Rhynchophorus ferrugineus).

KpacHsIii maabMoBbIH fosiroHocuk Rhynchopho-
rus ferrugineus — asmaTCcKuil BpeAUTENb, aKTUBHO
pacuiupsIIul B IOCieiHee JecsATUIeTre CBOM ape-
aJi. B HacTos1Iee BpeMs TIOMYISAIUY BPeoUTEIS BbISB-
JIeHBbI BO MHOTUX cTpaHax A3uu, AQpuku, AMepuKH,
EBporbl, a Takxke OkeaHuu. BpeJOHOCHOCTH JOJITr0-
HOCHKa CBSI3aHa C ITOBPeXIeHUeM U rubejibio MHO-
TrUX BUAOB ITAJIbM, BKJII0Uasd (UHUKOBBIE, KOKOCOBBIE
U IeKOPaTVBHbBIE MaJIbMbl. YKa3aHHBIN BpeqUTeb 06-
JIaJlaeT BBICOKOM CITOCOOHOCTBIO K PACIIPOCTPaHEHUI0
U pacIIMPeHUIo apeajia: B3POCJble KYKU CIIOCOOHBI
ITPOJIETATh 10 5 KM B IeHb. JIpyro¥ Iy Th UHTPOLYKITUY
BPEeIUTENS HA HOBbIE TEPPUTOPUY — UMITOPTHPOBaAHIIE
3apa’keHHOr0 IT0CaJJ0YHOTO MaTepuasia IajabM.

B pesymnbTaTe IIpOBEeIEeHHOTO aHajiu3a ¢puroca-
HUTAPHOTO PUCKA YCTAHOBJIEHO, UTO KPACHBIN MaJlb-
MOBBIN HOJTOHOCUK B YCJIOBUSIX CYGTPOIIUYECKOU
30HBI Poccutickol ®emepaliuu crnocobeH MOBPeEX-
IaTh MUPOKUYM aCCOPTUMEHT BUIIOB JeKOPATUBHBIX
nanbM. Hanboabmnui GMOJOTUUYECKUI U DKOJIOTH-
YyecKuu ymepb MoxeT 6bITh HAHECEH ITPU ITPOHUK-
HOBEHUU JOJITOHOCHKA Ha TEPPUTOPUI0 KphIMCKOTO
TIOJIyOCTPOBA.

[Tmomany KapaHTUHHBIX QUTOCAHUTAPHBIX 30H
BpenuTesel JJeCHBIX U JIeCOLEeKOPATUBHBIX KYJIbTYP
B 2024 1. He U3MEHMWJIUCH I10 OLHOMY BULY — BOCTOY-
HOM KalITaHOBOU opexoTBopKe (Dryocosmus kuriphi-
lus). ITo ;ByM BUZaM — a3UaTCKOMY ITOABUIY HEITAPHO-
ro menkomnpsaaa (Lymantria dispar asiatica) u yepHoMy
cocHoBOMY ycauy (Monochamus galloprovincialis) —
OHU YMEHBIUIUJIUCH, 10 BCEM OCTaJIbHBIM BUIaM yBe-
JINYUIIUC.

CylecTBEeHHYI0 (DUTOCAHUTAPHYIO YTPO3Y IJIs
CEeJIbCKOX03SIMCTBEHHBIX, NEeKOPATUBHBIX U JIECHBIX
KYJIBTYD IIPEICTaBJISET OTACHBIM KapaHTUHHBIN Bpe-
nuTeNb-rioaudar — KOPpUIHEBO-MPaMOPHBIN KJIOI
(Halyomorpha halys). Bnepsbie Ha TeppuTopuu Poc-
cuiickoil demepanuu 3TOT BUJ o6Hapyx eH B 2018 T.
YCTaHOBJIEHO, UTO MAaHHBIN BpPeNUTEJb MUTAETCSI
Ha 300 BUJax pacTeHuM, IPeAIounTas IJ0L0BEIE,
STOMHBIE U OBOIHBIE KYJbTYypPbl. KpoMe TOTO, KJIOTI
TTOBPEXXIaeT 3ePHOBBIE 1 3ePHOO0OOBBIE, a TAKXKE Jie-
KOpaTUBHbBIE JpeBecHbIe KyJbTyphl. B 2024 T. 3apuk-
CHPOBAHO 3HAYMTE/IbHOE PacIIpeHne apeaja Kopuy-
HEBO-MPaMOPHOTr0 KJIOIa Ha TePPUTOpUY Poccuiickomn
denmepaliuy — ouaru KJiora BhISIBJIEHBI B 22 palioHax
5 cy6bekToB Poccutickol ®enepaiiuy, paHee cBO60z-
HBIX OT 3TOr0 BpenuTessa. O6Ias mioamsb yCTaHOB-
JIEHHBIX KAPAHTUHHBIX PUTOCAHUTAPHBIX 30H YBEJIN-
ynjgach Ha 4211,3 ThIC. ra.

dutocaHuTapus. KapaHTuH pacteHui
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BTOPO 110 YMCIIEHHOCTH I'PYTIIION KapaHTUHHBIX
06'bEKTOB, BBISIBJIEHHBIX HA TEPPUTOPUN POCCUICKOMI
depmepanuu, IBISIOTCS COPHbIE pacTeHUs. Pacmpo-
CTpaHeHUeE JaHHBIX BUJOB Ha TeppuTopuu Poccuii-
ckoit denepanuy uMeeT ocoboe 3HaUEHUE, YUNUTHI-
Bas, uTo Poccuiickas defepaliusi B HACTOSIIEE BPEMSI
SIBJISIETCS KPYITHENUIIUM MUPOBBIM IIPOU3BOAUTENEM
U BKCIIOPTEPOM 3€PHOBBIX U MACIUYHBIX KYJIbTYP.
CTpaHbI — UMIIOPTEPHI POCCUMCKOT0 3epPHA IPEIbIB-
Js10T hUTOCAaHUTAPHBIE TPEOOBAHMS 10 OTCYTCTBUIO
B YKa3aHHOU MPOAYKIIUY TAaKUX KAPAHTUHHBIX IIJIS
roCylapCTB — WieHOB EBpasuiicKoro SKOHOMUYECKOTO
CO03a BPEHBIX OPTaHU3MOB, KaK aM6P0O3Us IOJIBIHHO-
JIUCTHAs, TOpUaK MOJI3yYuil, BO36YOUTENh UHANNCKON
(KapHAJIbCKOI) TOJIOBHU ITIIEHUITI, KATIPOBBIN XKYK.

ITo cocTosiHuio Ha 31 mekabps 2024 r. Ha TepPU-
Topuu Poccuiickon ®emepaiuy yCTaHOBJIEHBI KapaH-
TUHHBIE PUTOCAHUTAPHBIE 30HbI 110 10 BUZAM COPHBIX
pacTeHu, YTO HA OAWH BUJ GOJIbIIE 10 CPABHEHUIO
c 2023 1. BiepBble B CTpaHe BBIIBJIEH O4ar Yepelbl
IBaXkabirepucToy (Bidens bipinnata) Ha TeppuTo-
puu r. Coun KpacHogapCcKoro Kpas. ITOT BUJ, 3aCOpsieT
BCe IT0JIEBbIE U OBOIIIHbIE KYJIBTYPbI, CaIbl, BUHOTPA-
HUKM, OTOPOJBI. BPeJJOHOCHOCTh Yepebl IBaXKIbI-
TIEPUCTON JJI CEJIbCKOTO X03sgiCcTBa 06yCIOBIEeHA
CHIKEHMEM 06IIero MmaoLopoAus TTOYBBI B MECTax
MacCOBOTO Pa3BUTUS COpHSAKA. OIHO pacTeHue yepe-
IIBI CITOCOOHO chOPMUPOBATH OKOJIO 2,5 ThIC. IJIOIOB.
O6s1a1ad BbICOKOM ceMeHHOU NMTPOJIyKTUBHOCTbIO, COP-
HSIK C KQ)XbIM TOIOM 3aXBaThIBAET BCE HOBbIE TEPPU-
TOpuM, GOPMUPYS CILJIOIIHBIE 3aPOCIIN.

B COOTBETCTBUU C Pe3yJibTaTaMU MOHUTOPUHTA,
IpoBeIeHHOTro B 2024 ., 061Ias IIJIOIMA b KapaHTHH-
HBIX GUTOCAHUTAPHBIX 30H 10 BCEM 3aPETUCTPUPO-
BaHHBIM Ha Teppurtopuu Poccutickoit denepainiuu
KapaHTUHHBIM BUJIaM COPHBIX PACTEHUM, KDOME CHU-
1moca yryiosaToro (Sicyos angulatus), eqUHCTBEHHbII
oyar KOToporo omnpegejeH B 2022 I., yBeJIMUUJIACh.
Ocobyr yrposy IJisi CeJIbCKOT'0 X03SIUCTBa, OKPYXKa-
I0lIel Cpefibl ¥ BKCIIOPTHOTO MTOTEHIIMAaIA TIPe/ICTaB-
JIAI0T PaKThl OGHAPYKEHMS HOBBIX OYaroB COPHBIX
pacTeHu# B 21 peruoHe CTpaHbl, paHee CBOOOIHBIX
OT JAaHHBIX BUJI0B. 3HAUUTEJbHO PaCUIUPUIICT ape-
aJ TakKUX BUJIOB, KaK aMOGpPO3Us MOJBIHHOJIUCTHAS
(Ambrosia artemisiifolia), moBunuku (Cuscuta spp.),
ropuak moJisyuuit (Acroptilon repens) u am6posus
TpexpasmenbHas (Ambrosia trifida). Bcero B 2024 .
Ha TeppuTopuun Poccuiickoyt denepanuu mo KapaH-
TUHHBIM BUZIaM COPHBIX PAaCTEHUH yCTaHOBIEHO 3515
HOBBIX KaPaHTUHHBIX QUTOCAHUTAPHBIX 30H OGIIEHR
mIoniagbio 5832,5 Thic. ra.

C 3epHOBBIMU ¥ 3epHOGOGOBBIMU KYJIbTYypaMU
CBSI3aHbI TAKXKE U APYTUe OrpaHUYEeHHO PacIipocTpa-
HeHHbIe Ha TeppuTopuu Poccuiickon ®emepanuu
BpenHble opraHu3Mbl Enunoro nepeuna EASC: co-
eBas HeMmaToza (Heterodera glycines), Bo36ynuTeb
IIyPIIyPHOTO 1[€PKOCIIOP03a, BBI3BIBAEMOTO I'PUGOM
Cercospora kikuchii, Bo36ynuTesnb MATHUCTOCTH JIV-
cTheB KyKypy3sl rpub Cochliobolus carbonum, a Tak-
JKe BO30yIuTe b 6aKTePUaIbHOTO YBALAHUS (BUJITA)
KyKypysbl (Pantoea stewartii subsp. stewartii).

KapaHTUHHBIE (DUTOCAHUTAPHbIE 30HBI 10 COEBOU
HeMaToJie Ha Tepputopuu Poccuiickoit demepanuu

BITEPBBIE yCTaHOBJIEHBI B 2018 I. B CBSA3U C 06HApPYyXKe-
HYeM MONyJSAIUY JaHHOTO BPeUTEJISI Ha TEPPUTOPUN
OJHOTO MYHUITAIIAJIbHOT'O palioHa. B rmocnenywinue
JIBa roZla HEMAaTO/la BhIIBJIeHA HA TEPPUTOPUU YKe
12 patioHOB B [IByX cy6beKkTax Poccutickoit denepaiiviu.
B 2024 r. HOBBIE OUaru COeBOM HEMATO/bl BbISIBIIEHBI
B 14 patioHax 4YeThIpeX PEeruoHOB CTPAHBI, IIPU STOM
BIIEPBbIe — HA TeppuTopuu EBpelickoli aBTOHOMHOMU
obJstacty 1 B [IpyMopcKOM Kpae. Becero B 2024 T. 110 co-
€BOl HeMaTo/le YCTAaHOBJIEHO 32 HOBbIE KAPAHTUHHBIE
¢uToCcaHVTapPHbIE 30HbBI Ha 0611e rommany 42 002 ra.

duTOoCAaHUTAPHAS YIPO3a B OTHOIIEHUH YPOXKAK-
HOCTU ¥ KadyecTBa 3epHAa COU POCCUMCKOTO ITPOU3-
BOJICTBA CBSI3aHa TaK)Xe C POCTOM YMCJIa BhIIBJIEHUN
HOBBIX 04aroB IPUOHOTO 3a60JIeBaHUS — IIYPIIYPHOTO
nepkocnoposa (Cercospora kikuchii) cou. Bnepsbie
JIBe KapaHTUHHbBIE (QUTOCAHUTAPHbBIE 30HBI 10 TaHHO-
My rpuby ycTaHoByieHbI B 2019 T. MOHUTOPUHT TEPPU-
Topuu Poccutickoit demepaiiny, MpoBeIeHHBIN B I10-
cJieZIyIolyie TO/bl, TI03BOJINJI BRISIBUTh HOBbIE OUaru
3abosieBanus. [IpoBemeHHbIN B 2024 T. MOHUTOPUHT
TI0Ka3aJl 3HAUYUTEJIbHOE pacIIupeHre apeasta mypIyp-
HOTO 1IePKOCIIOp03a COu Ha TeppUTOpuu Poccuiickoin
depepanuu — yCTAHOBJIEHB! 27 HOBBIX KapaHTUH-
HbIX (QUTOCAHUTAPHBIX 30H Ha IIomaau 72 905,3 ra,
B TOM YMcCJie ouaru 3a60jieBaHUs BII€PBbIE BhISIBIEHBI
Ha TeppuTopuu [IpuMopcKkoro kpas. Kpome Toro, OT-
MeUeHO YXYAIIeHre KAPAaHTUHHOI0 (PUTOCAHUTAPHOTO
COCTOSTHUS TIOCEBOB TTOCOJTHEUHYKA, BaXKHEUIIEN 15T
CeJIbCKOro Xo3gicTBa Poccuiickoir demepaliuy Mac-
JIMYHOM KYJNBbTYPbI: yCTAHOBJIEHBI IB€ HOBbIE KapaH-
TUHHbBIE (UTOCAHUTAPHBIE 30HBI TPUOHOT0 3a60J€eBa-
Husa pomoricuca moaconHeunuka (Diaporthe helianthi)
obuiei romaabo 17 712,6 ra.

3HAUNTENbHOE KOJINUECTBO KapaHTUHHBIX 00b-
€KTOB CBSI3aHO C IJIOZOBBIMU U AITOAHBIMU KYJIbTypa-
MU. VI3 3TUX BUIOB Ha TeppuTopum Poccutickoit defe-
paiuu HanboJiee pacpoCTPaHEeHBI:

— aMepuKaHckas 6esag 6a6ouka (Hyphantria cu-
nea) (kapaHTUHHbIE (PUTOCAHUTAPHBIE 30HbBI YCTAHOB-
JieHbI B 112 MyHUIIUTIAJIbHBIX palioHax 19 cy0beKTOB
Poccuiickou demepaiiuy Ha Iomany 644,1 Teic. Ta);

— kanudopHuiickas muroska (Quadraspidiotus
perniciosus) (kapaHTHHHBIEe (pUTOCAHUTAPHBIE
30HBI YCTAHOBJIEHBI B 82 MYHUITUIIAJIbHBIX PallOHAX
13 cybpexToB Poccutickoit demepaliuy Ha TLIOIALN
17,3 ThIC. TQ);

— BocTOuHas maomoxkopka (Grapholita molesta)
(kapaHTUHHBIE QUTOCAHUTAPHbBIE 30HBI YCTAHOBJIEHBI
B 81 MyHUIIUIIAJIbHOM paiioHe 16 cy6bekToB Poccuti-
ckoit demepalivy Ha IIomany 175,6 ThIC. ra);

— 6aKTepuaJbHBIA 0XOT IIJIOJLOBBIX KYJIBTYP
(Erwinia amylovora) (kapaHTHUHHbBIE (PUTOCAaHUTAPHbBIE
30HBI YCTAHOBJEHHBI B 71 MYHUIIUTIAJIbHOM palioHe
19 cy6pexToB Poccutickoit demepaliyuy Ha TLIOIALN
512,4 ThIC. Ta).

HoBble KapaHTUHHbIE (DUTOCAHUTAPHBIE 30HBI
B 2024 1. ycTaHOBJIEHBI B OTHOLIEHUX 11 BU/0B KapaH-
THUHHBIX 00BEKTOB, CBI3aHHbBIX C TIOJIOBBIMU U STOJI-
HBIMU KyJAbTypaMu. Haubosblnee UX KOJIUUECTBO
YCTAHOBJIEHO B OTHONIEHWY BOCTOYHOM ILJIOI0KOPKY
Y MHOTOSITHOT'O BPENUTEISI aMepPUKaHCKOM 6ejoit 6a-
GOYKYM — COOTBETCTBEHHO 22 30HbI 11 18 30H.
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MOHUTOPUHT, TPOBeAeHHBIN B 2024 T., TTOKa3aJl
pocT apeaJjia 6aKTepHUaIbHOTO 0XKOTa IJIOJIOBBIX KYJTb-
TYP — YCTAaHOBJIEHO 7 HOBBIX KapaHTUHHBIX DUTO-
CaHUTAPHBIX 30H Ha 1omwaau 71,1 Teic. ra. BriepBbie
IaHHOe 3a00JieBaHUE BBIBIEHO B HUXKEropoiCcKou
obJracTu.

B 2024 1. B Poccutickoit demepaliuu Ha TEPPUTO-
puu KpacHomapckoro kpas 1 Peciy6iivky KpbIM BbI-
SIBJIEHBI 2 Oouara sirmoHCKOM BOCKOBOM JIOXKHOIIUTOB-
ku (Ceroplastes japonicus). JlaHHBIN KapaHTUHHbIN
00BEKT, KaK M SATIOHCKAs MaJIOYKOBUIHAS IIUTOBKA
(Lopholeucaspis japonica), BXOgUT B pasjies OrpaHu-
YeHHO PacIPOCTPaHEHHbBIX KAPAHTUHHBIX 060 BEKTOB
Enunoro nepeuns EASC.

smoHcKas BOCKOBas JIOXKHOUTMTOBKA ITOBPeXIa-
eT 6oJiee 100 BUIIOB pacTeHUM, OTHOCAIIMXCS K 40 po-
IaMm u 24 ceMeUCTBaM, CPeIU KOTOPHIX MHOT'O JIECHBIX,
JIECOIEKOPATUBHBIX, TNIOZOBBIX, [IUTPYCOBBIX, STOI-
HBIX U AeKOPATUBHBIX KYJbTYP. DTOT BUJ HAHOCUT
IPSIMOI Bpey, TOpaXkaeMbIM KyJbTYpPaM, BbICACHIBAS
KJIETOYHBIN COK U YTHETAsI PACTEHUs, YTO IIPUBOJUT
K TIOKEJITEHWI0 W YBANAHUIO JINCTbEB, CHUKEHUIO
(hoTocuHTE3a, UCKPUBJIEHUIO U YCBIXaHUIO TTOOETOB,
CHIDKEHUIO UX €XKEr0IHOTO ITpupocTa. Hapsay co cHu-
JKEHUEM YPOoXKast STIOHCKAas BOCKOBAS JIOXKHOUIUTOBKA
BBI3BIBAET I'MOEJIb MOJIOABIX ITOPAYKEHHBIX PACTEHUH.
OCHOBHOW ITyTh PACIIPOCTPaHEHWS BPEIUTEIIS — TT0Ca-
JIIOYHBIM MaTepuaJl ITIopakaeMbIX PacTeHUH, BKIOUast
TrOpIIEeYHbIE KYJIbTYPHI.

[IpoBemeHHbIN B OTHOIIEHNUY ATIOHCKOU BOCKO-
BOM JIOXKHOIIMTOBKY aHaJIU3 (UTOCAHUTAPHOTO PU-
CKa ToKasaJi, YTo OT/eJIbHbIe PalioHbl KpacHOmapCcKo-
ro u CTaBpPOIOJIbCKOTO Kpaes, pecrybymk CeBepHOTO
KaBkasa, PocToBCKO# 1 ACTpaxaHCKOM obJiacTel, Imo-
JiyocTpoBa KpbIM, IZie MPou3pacTaloT KOPMOBbIE KYJIb-
TYPhI, UMEIT KJIMMaTUYECKYE YCIOBUS, CDABHUMBbIE
C KJIUMATUYECKUMU YCIIOBUSIMU 30H paclpoCcTpaHe-
HUS BPEIHOTO OPraHu3Ma, YTo CIIOCOOCTBYET ero nH-
TPOLYKIIVY B 3TU PETUOHBI.

BosbIlioe 3HaueHne B 06eCIIeYeHN Y ITPOI0BOJIb-
CTBEHHOM 6e3omacHocTu Poccutickoin demepaiiuu
uMeeT KapTodesb, IBIASIOIIUNACT OOHUM 13 CaMbIX
mopa)kaeMbIX BPEIHBIMM OPTaHU3MaMU CeJIbCKO-
X03AUCTBEHHBIX KyJbTyp. C KapTodeseM CBSI3aHO
42 Buja KapaHTUHHBIX 00bEKTOB EAMHOr0 nepevHs
EASC. 3 HUX 110 coCTOsTHMIO Ha 31 mekabps 2024 r.
Ha TeppuTopuu Poccuiickoit demepanuu KapaHTHUH-
Hble UTOCAHUTAPHBIE 30HBI YCTAHOBJIEHBI 110 6 Ka-
PAHTUHHBIM 00'bEKTaM: 30JIOTUCTOU KapTohelbHON
"ematoze (Globodera rostochiensis), kapTodeabHO
monu (Phthorimaea operculella), paky kapTodens
(Synchytrium endobioticum), kapTogeTbHON KOPOB-
ke (Epilachna vigintioctomaculata), Bupoumy Bepe-
TEHOBUAHOCTHU KIy6Hel kapTodens (Potato spindle
tuber viroid) u 6ypo# ruuau Kaprodens (Ralstonia
solanacearum).

B 2024 1. mo cpaBHeHUm ¢ 2023 I. KOJIMYECTBO
KapaHTUHHBIX 06bEKTOB, CBI3AaHHBIX C KapTodeyeM,
YBEJIMUUJIOCHh HA OAWH BUJ: B ACTpPaxaHCKO! obJyiacTu
BBISIBJIEH OYar U yCTAHOBJIEHA KapaHTUHHAasA GuUTo-
caHUTapHad 30Ha Ha rrouaau 299,41 ra B OTHOIIEHUU
BPEIOHOCHOTO OaKTepruabHOT0 3a60J1eBaHUs — 6ypoi
rHUIU KapTodess. B mpembiayure rofbl eUHUYHBIE

ouaru 6ypoil THUJIM KapTodess BhISBISINCH B PAIe
PervoHoOB CTPaHbl, U TIOCJIeAHNI oUar Ha TEPPUTOPUU
Poccuiickoit ®emepaniuy TUKBUApoBaH B 2019 1. Oc-
HOBHOI ITyTh PAcIpPOCTPaHeHUs JaHHOro 3abojieBa-
HUS Ha GOJIbIIVE PACCTOSTHUS — 3apakeHHbIe KIyOHU
kaprodensa u nousa. ExxerogHo Poccenbxo3Haz3op
BBISIBJISIET OYPYI0 IHUJIb KapTodesss B UMIIOPTUPY-
eMbIX B CTpPaHy NapTUIX AAaHHOU MOJKapaHTUHHOU
nponykuuu. Tak, B 2024 I. 1aToreH BbIABJIEH B 11 M-
[IOPTUPYEMBIX IaPTUAX IIPOJLOBOJIIBCTBEHHOTO KapTO-
(hens uz Azepbarimxana u Kuras.

BaxxHoe 3HaueHue g KapTodess uMeeT pac-
IMpoCTpaHeHUe 30JIOTUCTON KapTodeJbHOU HeMa-
TOJIbI, KAPAHTUHHbBIE PUTOCAHUTAPHBIE 30HBI 110 KO-
TOPO¥ YCTAHOBJIEHBI B 52 cyGbeKTax Poccuiickoh
demepaniuu Ha TEPPUTOPUU 345 MyHUIIUIIATbHBIX
patioHoB Ha o6mieit maomanu 450,3 Teic. ra. HecMo-
Tp4 Ha ycTaHoBJeHUe B 2024 T. 34 HOBBIX KapaHTUH-
HBIX (UTOCAHUTAPHBIX 30H I10 30JIOTUCTOU KapToO-
(henbHOM HEMaTOME Ha TIOMAAY 15,8 ThIC. ra, 00IIas
UX IJIOWALh I10 CpaBHEeHUIo ¢ 2023 I. yMeHbIINIaCh
Ha 59 TbIC. ra.

MOHUTOPUHT TEPPUTOPUU CTPAHBI, IPOBEEH-
HBIM B 2024 1., TOKa3aJ pacuIiupeHue apeajioB JBYX
OTIacHBIX BpenuTesiel kapTodesas — kapTohelbHON
MOJIY U KapTodesibHOU KOpPOoBKU. ITo kKapTodesbHON
MOJIY YCTAHOBJIEHBI J1BE HOBBIE KAPAHTUHHBIE (hUTOCA-
HUTapHBIE 30HbI, 0611Ias IJIOIA/b TAKMX 30H B CTPaHEe
yBesinuusiach Ha 39,4 ThIC. ra. 3HAYUTEJIbHO YBEJIUYU-
Jlach IJIOMIALb KAPAHTUHHBIX PUTOCAHUTAPHBIX 30H
1 110 KapTo(enbHOM KOPOBKE B CBS3U C YCTAHOBJIEHU-
eM JIByX HOBBIX 30H. [Ipu 3TOM BIlepBbie JaHHBIH Bpe-
IWTeNb BBISBJIEH B [IpMOpPCKOM Kpae.

B 2024 r. o6Hapy)XeH ONVH ovar M ornperneieHa
HOBas KapaHTWHHAag pUTOCAHUTAPHAs 30HAa 110 BUPO-
ULy BEPETEHOBUHOCTU KIIyGHEN KapTodes.

[Tnomanb KapaHTUHHBIX PUTOCAHUTAPHBIX 30H
1o paky kaprtodess B 2024 r. yBenuuuiach Ha 55,7 ra
B CBSI31 C KOPPEKTUPOBKOU pazMepoB 6yhepHbIX 30H.
HoBsle ouaru 3a60jieBaHUS HE BbISIBIIEHDL.

duTocaHUTapHAs YTPo3a AJI OBOUIHBIX KYJIbTYP
1 KapTodesg CBI3aHa C BbISIBJIEHNEM Ha TEPPUTOPUN
Poccuiickott ®emepaliuu B 3alIUIEHHOM I'PYHTE BU-
PycoB — Bupyca Mo3auku nenuHo (Pepino mosaic vi-
rus), BUpyca KOPUYHEBOU MOPIIMHUCTOCTY ILJIOJIOB
toMmaTta (Tomato brown rugose fruit virus), Bupyca
MIATHUCTOTO yBsagaums Tomara (Tomato spotted wilt
Virus) u TOCIOBHUPYCa HEKPOTUYECKOU MATHUCTOCTHU
6asb3aMuHa (Impatiens necrotic spot tospovirus).

CnenyeT OTMETUTD, UTO BIIEPBbIe BbISIBJIEHHBIN
B cTpaHe B 2022 I. BUPYC MO3auKM ENTUHO (TIaTOreH,
KOTOPBIY MOXKET IOPaXKaTh U KapTOodesib) 3aperucTpu-
POBaH TOJIBKO B 3alllMIleHHOM TPYHTe, Ha IIocaJikax
kapTodensa He o6HapyxeH. B 2023 T. ycTaHOBJIEHBI
4 HOBBIe KapaHTUHHBIE (DUTOCAHUTAPHBIE 30HBI BU-
pyca Mo3auKu MIelInHO, PACIIOIOXKeHHbIe Ha ITPeJIpu-
ATUSIX T10 IPOU3BOACTBY IPOAYKIINU B 3aIIUIIEHHOM
rpyHTe B cy6bekTax Poccuiickoit demepaliuu, rie
paHee Takue KapaHTUHHbIE (GUTOCAHUTAPHBIE 30HBI
orcyTcTBOBasM (B [TepMckoM kpae, Kamyxckoi u Ka-
JIMHUHTPAACKON 06s1acTax). B 2024 . maHHBIN BUPYC
obHapyXeH y)ke Ha Tepputopuu Pecnyonuku Jlare-
craH, Pecrybsimku MopoBusi, CTaBPOIIOJIbCKOTO Kpast

dutocaHuTapus. KapaHTuH pacteHui
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u Jlunenkoy obsactu. I1o JaHHOMY KapaHTUHHOMY
06'bEKTY BCETO YCTAHOBJIEHO 12 HOBBIX KAPAHTUHHBIX
(huToCcaHUTAPHBIX 30H.

B 2024 1. pacmupuiicga apeajl BUpyca KOpuuHe-
BOM MOPIIMHUCTOCTH TLI0OB ToMaTa (Tomato brown
rugose fruit virus), BriepBble BBISIBJIEHHOTO B Poccuii-
ckoit ®epepanyu B 2023 I. B 0OTHOIIEHNY YKAa3aHHOTO
BUpYyca 06GHapYXEHbBI OUaru u 3auKCcUpoBaHbl 14 HO-
BBIX KADAHTUHHBIX (DUTOCAHUTAPHBIX 30H. BUPYyC BBI-
sIBJIEH B 7 pETMOHAaX CTPaHbl, paHee CBOGOIHBIX OT 3TO-
ro IaToreHa.

BrepBble Ha Teppurtopuu Poccuiickonn deme-
palyy ycTaHOBJeHA KapaHTUHHAaS (GUTOCAaHUTAp-
Has 30HA I10 BUPYCY MSATHUCTOTO YBALAHUS TOMAaTa
B CBSI3U C OGHAPYKEHMEM MaTOreHa Ha MPeATIPUATUN
T10 ITPOM3BO/ICTBY MPOAYKIIUY B 3alUIIEHHOM I'DYH-
Te Ha TeppuTopuu JIeHUHTpaJckol obyacTtu. JlaH-
HBIY BUPYC PAacIpOCTpaHeH Ha BCeX KOHTUHEHTAX
u crocobeH 3apaxaTb 6ojsee 800 BUJOB pacTeHUN
pasMYHBIX O0TaHMUECKUX ceMelcTB. K umciy oc-
HOBHBIX PACTEHUI — X0351€B 3TOT'0 BUPYCa OTHOCSTCS
[IPaKTUYECKHU BCE OBOIIHBIE KYJIbTYPbI, O0JIBIINHCTBO
6060BBIX 1 3epPHOO060BBIX KyJIbTYD, 60siee 100 BHI0OB
IIBETOYHBIX KYJIBTYP, a TAKXKe MOACOJHEUYHUK, KapPTO-
(enb, xTOTTUATHUK, BUHOTPAJ, TabakK.

Bupyc HauboJsiee BpeJOHOCEH JJI1 TOMAarTa, Iiep-
11a, cajlaTa M LeJioro PsAAa IOIYISIPHBIX IIBETOUHBIX

pacTeHmi. Ha MHOTUX BOCIIPUUMUYUBBIX CEJIbCKO-
X03SIUCTBEHHBIX KYJIbTypax BUPYC MITHUCTOTO yBS-
JaHUsg TOMaTa BbI3bIBAET CUJIbHOE YTHETEHUE POCTa
pacTeHU BIJIOTH 0 UX OTMUPAHUS, CYylIeCTBEHHOE
CHU)KEeHUe ypoXkas 1 ero KadyecTBa. [ToTepu ypoxxas
IJI0L0B ToMara MoryT focturarb 100%. YCTaHOBIIEHO,
YTO eXKETro/IHbIE SKOHOMHUYECKUE [TOTEPHU AJISI MUPOBO-
T'0 CeJIbCKOT0 X035IMCTBA OT JaHHOT'0 BUPYCA COCTaBJIS-
0T He MeHee 1 muipf moJsmapos CIHIA.

V3 KapaHTUHHBIX BpeAUTEJEH 3alUIIeHHO-
To TpyHTa Ha Teppurtopuu Poccuiickoit ®enepanuu
B 2024 r. yCTaHOBJIEHBI HOBblE KAPAHTUHHBIE (PUTO-
CaHUTAPHBIE 30HBI 10 3aIaJJHOMY IIBETOUHOMY TPUII-
cy (Frankliniella occidentalis) — 28 30H Ha TJIOILA LM
248,3 ra u 3 30HBI IT0 TabauHOI 6eT0KphLIIKE (Bemisia
tabaci) Ha rtomazau 173,3 ra.

ITo cocTosguui Ha 31 mexabps 2024 r. Ha Tep-
putopuu Poccuiickoilt ®emepanuu yCTAaHOBJIEHO
23 100 xapaHTUHHBIX (PUTOCAHUTAPHBIX 30H B OTHO-
meHun 60 BUIOB KapaHTHUHHBIX 00bEKTOB Ha 06IIeit
mrowaay 860 985 315,8 ra. CiienyeT OTMETUTD, UYTO
41 xapaHTUHHBIN BPeIHbIM OPraHW3M BIIEPBbIe 0O6HA-
pykeH B 57 cybbekTax Poccuiickoii defepaiiuu, paHee
CBOGOIHBIX OT 3TUX BUIOB.

Vuhopmaliusg 06 yCTaHOBJIEHHbBIX KaPAaHTUHHBIX
¢uTOCAHUTAPHBIX 30HAX HA TEPPUTOPUY PoccuiicKoi
denepaliuy IpeacTaBiaeHa B Tabir. 1.

Ta6J1. 1. YcTaHOBJIEHHbIE KApaHTUHHBIE (DUTOCAHUTAPHBbIE 30HbBI

Ha TeppuTopuu Poccuiickoii ®emepanuu
(o cocTossHMIO HA 31 Mexkaopsa 2024 1.)

KosauuecTBO Ilnowaap
KosimuecTBo MYHHUIIUIIAJIBHBIX YCTAHOBJIEHHBIX
Cy6bEKTOB paiioHOB KapaHTUHHBIX

HasBaHue Poccuiickoit ¥ TOPOJACKUX (huTOCAaHUTAPHBIX
KapaHTHUHHOI0 06beKTa depepanuu OKpyroB 30H, Ta

I. HACEKOMBIE
1. AMepukaHckas 6esas 6a6ouka (Hyphantria cunea) 19 112 644 055,878
2. ABI/IaTC.KI/II/'I TO/IBYJL HETIAPHOTO WIEJTKONPAAA 7 69 48 438 545,45
(Lymantria dispar asiatica)
3. BoJIb1LION YepHBIUA eJ'{(.Z)BbII/I ycau 45 501 207 986 741,671
(Monochamus urussovii)
4. BocrouHas miogoxxopka (Grapholita molesta) 16 81 175 615,582
5. BocTouHas KallTaHOBAs OPEXOTBOPKA 1 1 22351,2
(Dryocosmus kuriphilus)
6. 3amagHbIN IIBETOYHBIN TPUIIC
(Frankliniella occidentalis) 35 58 1080,471
7. Kaﬂmbopgnncxas{ UTOBKA 13 82 173421
(Quadraspidiotus perniciosus)
8. Kaprogenbuas mosb (Phthorimaea operculella) 7 35 101 457,738
9. ly6oBas kpyxeBHuiia (Corythucha arcuata) 6 12 106 555,434
10. Kyrom mmatanoBas kpyxeBHuiia (Corythucha ciliata) 4 7 20 743,463
11. KopuuHeBo-MpaMopHbI# kion (Halyomorpha halys) 9 35 4645 566,638
12. KapTodenbHagd KOPOBKa
(Epilachna vigintioctomaculata) 2 1 17469,78
13. KpacHbli aJIbMOBBIH IOJITOHOCUK
(Rhynchophorus ferrugineus) 1 1 12000
14. MaJblil YepHBIH eJ10BBIN ycad (Monochamus sutor) 47 553 172 535196,437
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Ta6.. 1. IIpomoiKkeHE KoanuecTBo ILtomazb
KosimuecTBO MYHHUIUIIAJIbHBIX YCTAaHOBJIEHHBIX
CcyO'bEKTOB paiioHOB KapaHTHUHHBIX
HasBaHue Poccuiickoii U TOPOJICKUX thuToCcaHUTAPHBIX
KapaHTUHHOTO 06bEKTa depepanuu OKpyroB 30H, ra
15. TlepcukoBas maonoxkopka (Carposina sasakii) 3 8 110,51
16. Cubupckuii menkonpsz (Dendrolimus sibiricus) 26 307 130955 215,57
17. COCHOBBIM CEMEHHOM KJIOTI
(Leptoglossus occidentalis) 2 2 5857
18. Tabaunas GeslokpbLIKa (Bemisia tabaci) 3 3 173,6029
19. YUepHbiii 6apxXaTHO-TISITHUCTHIN ycad 3 84 308298015
(Monochamus saltuarius) ’
20. YepHbIii KpamuaTsiii ycau (Monochamus impluviatus) 8 35 48 982 857,04
21. YepHBbll COCHOBBIN ycau 50 571 174 046 280,364
(Monochamus galloprovincialis) ’
22. dunnokcepa (Viteus vitifoliae) 6 23 295 611,75
23. Yeeypuiickui nonurpad (Polygraphus proximus) 14 95 4187 909,04
24, IXUHOTPUIIC aMEPUKAHCKU
(Echinothrips americanus) 1 1 27,40
25. I0’kHO- aMepuKaHcKas ToMaTHas MoJb (Tuta absoluta) 11 21 29 086,513
26. siceHeBas nsympynHas 3iatka (Agrilus planipennis) 20 102 11 836 659,57
27. sinonckui xxyK (Popillia japonica) 1 1 2000
28. SImoHCKas MaJ0YKOBUAHAS I[UTOBKA 9 5 375
(Lopholeucaspis japonica)
29. SIloHCKas BOCKOBAs JIOXKHOIIUTOBKA 9 9 88
(Ceroplastes japonicus)
II. HEMATO/bI
1. 3omoTucTas KapTodeabHas HEMATOLA 59 345 450 312.991
(Globodera rostochiensis) ’
2. CoeBast HemaToa (Heterodera glycines) 4 7 115 996,65
II1. TPUBbI
1. AckoxuTo3 xpusanTteM (Didymella ligulicola) 1 1 0,05
2. Autpakno3s 3emisiHuku (Colletotrichum acutatum) 9 4 205.62
(= C. xanthii) ’
3. Besrag pxxaBumHa xpusaHTeM (Puccinia horiana) 2 3 6,58
4. TlypoiypHbIi 1iepkociopos (Cercospora kikuchii) 2 8 81574,83
5. IISTHUCTOCTD JINCTHEB KYKYPY3bI
(Cochliobolus carbonum) 2 3 1004
6. Pak kapTodeis (Synchytrium endobioticum) 4 10 694,911
7. ®omoricuc nogcosneyHuka (Diaporthe helianthi) 6 64 203 345,69
IV. BAKTEPUU U ®UTOIIJIA3MbI
1. BakTepraIbHbBIHN 0KOT IIJIOJIOBBIX KYJIBTYD 19 71 512370 132
(Erwinia amylovora) !
2. BakTepuajibHOE yBIJaHue (BUJIT) KYKYPY3bl 1 1 438
(Pantoea stewartii subsp. stewartii)
3. Bypas ruuitb kaprodesns (Ralstonia solanacearum) 1 1 299,41
4. BakTepuaibHas MATHUCTOCTDb ThIKBEHHBIX KYJIbTYP 5 5 179.6
(Acidovorax citrulli) ’
5. duToIIa3Ma UCTOLIEHUS IPYIIN 9 6 6247
(Candidatus Phytoplasma pyri)
6. duTorazMa rposudepanuy s6JI0HN 3 6 18 782.755

(Candidatus Phytoplasma mali)

dutocaHuTapusi. KapaHTUH pacTeHuii
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Ta6. 1. [IpoaoskeHnE KonuuecTBo TLiomazan
KosimuecTBO MYHUIIUIIQJIBHBIX YCTAHOBJIEHHBIX
Cy6'bEeKTOB paiioHoB KapaHTUHHBIX
HasBaHue Poccuiickoii ¥ TOPOJICKUX ¢uTOoCaHUTAPHBIX
KapaHTHUHHOT0 06bEeKTa depepanuu OKpyToB 30H, Ta
V. BUPYCBI 1 BUPOU/1bI
1. TloruBupyc mapku (ocmsl) caus (Plum pox potyvirus) 20 45 13 081,693
2. Bupyc KOpU4IHEBOMK MOPUMHUCTOCTH TLI0/I0B TOMATA 9 15 602,63
(Tomato brown rugose fruit virus)
3. Bupyc Mos3auku renunHo (Pepino mosaic virus) 8 12 525,62
4. Bupyc NATHUCTOIO YBALaHUI TOMaTa 1 1 6.5
(Tomato spotted wilt virus) !
5. Bupou, BepeTeHOBUIHOCTH KIyOHel KapTodes
(Potato spindle tuber viroid) 1 1 3539,08
6. TOCTIOBMPYC HEKPOTUYECKOH MATHUCTOCTU 6aTb3aMUHA
. . . 1 1 3,38
(Impatiens necrotic spot tospovirus)
VI. PACTEHUA
1. AM6po3susa MmHorosieTHss (Ambrosia psilostachya) 7 16 11 976,164
2. AMGpo3us mobIHHONMMCTHASA (Ambrosia artemisiifolia) 42 445 13216 903,352
3. AMGpo3us TpexpaszenbHas (Ambrosia trifida) 22 128 2448 280,076
4. Topuak mosi3yuuii (Acroptilon repens) 20 210 2186 756,285
5. [TacieH koiroumii (Solanum rostratum) 5 35 283 631,77
6. [TacieH Tpex1BeTKOBbIM (Solanum triflorum) 5 12 89 739,62
7. oBuuku (Cuscuta spp.) 72 852 5399 287,292
8. Curuoc yraoBaThlii (Sicyos angulatus) 1 1 7,168
9. lleHXpyc LIUMHHOKOJOUKOBEIH (Cenchrus longispinus) 8 15 2 570,64
10. Yepepna aBaxkgbinepucras (Bidens bipinnata) 1 1 179

PA3JIEJI 3. YIIPA3JIHEHUE
KAPAHTUHHBIX ®UTOCAHUTAPHBIX
30H HA TEPPUTOPUU

POCCHUICKOI ®EJEPAIIVU B 2024 T.

B cooTBeTCcTBUU CO cTaThell 19 demepalibHOTO 3aKOHA
peieHure 06 OTMeHe KapaHTUHHOTO (GUTOCAaHUTAP-
HOTO peXXuMa ¥ yrpasgHeHUU KapaHTUHHBIX QUTO-
CAHUTAPHBIX 30H MPUHUMaeTCcsa PoccelbX03Ha/L30-
POM TI0CJIe IMKBULAIIUY TTOTYJISIIUY KapaHTUHHOTO
00BEKTA.

Bopbba ¢ KapaHTUHHBIMU 06bEKTAMU SABJISET-
Csl IJIUTEJIbHBIM U TPYLOEMKUM TporeccoM. OLHUM
13 Ba)KHBIX MHCTPYMEHTOB B 3TOM 60ph0e ABIsETCS
XuMuJecKas 3aluTa pacTeHuil. OgHaKo 6eCKOH-
TPOJIbHOE IIpUMeHeHNe XUMUUYeCKUX IIpernapaToB
BeIeT K HaKOMJIEHNIO BPeIHbIX BEIIECTB B IIOYBE
U TIPOAYKTaX MUTAHUS, UYTO B KOHEYHOM CUETe OT-
pHUIllaTeJbHO OTpa’kaeTcsl Ha 3[0POBbe UesioBeKa.
[TosToMy PocceibX03Ha30p B ITOCJIEIHIE TO/IbI yIe-
JsgeT ocoboe BHUMAaHUE Pa3BUTUIO0 U UCIIOJb30Ba-
HUI0 6UOJIOTUUECKOTO MeTozia 60pbObI C KapaHTUH-
HBIMU BPEIHBIMY OPraHU3MaMU KaK ajJbTePHATUBbI
XUMHUYECKOMY METO/Iy, YTO IT03BOJISIET COXPAHITh
MIPUPOIHBIE 9KOCUCTEMBI U 0becrieurBaTh 6e3omac-
HOCTbh CEJIbCKOXO03SINUCTBEHHON npoayKuu. Ocoboe
3HaUeHVe OGMOJIOTUUYeCKU MeTo ] 60pbObI C KapaH-
TUHHBIMU BUJAMU BpegUTeIel NMeeT B X03IMCTBaX,
OPUEHTVPOBAHHBIX Ha ITPOMU3BOJICTBO OPraHUYECKOM

MIPOAYKITUY, & TAKXKe B 0060 OXpaHSIEMBbIX TIPUPOJ -
HbIX TEPPUTOPUSIX.

C 3TO¥ 1IeJbI0 10 pPelleHnio PoccelbX03Ham30-
pa Ha 6a3se demepasibHOTO TOCYLAPCTBEHHOTO 610 -
JKETHOTO yUpexJeHus «Bcepoccuiickuil meHTpP Ka-
pPaHTUHA pacTeHUU» BeleT aKTUBHYIO AeSITeJIbHOCTh
oTmes 6uoMeTo/1a, KOTOPBIN OCYIECTBIISET HAyYHbBIE
WUCCJIEIOBAHUS T10 IOUCKY U IPUMEHEHUI) XUILHBIX
¥ TTapa3sUTUUYEeCKUX HACEKOMBIX B KAUeCTBe areHTOB
6royiorudyeckoi 60pb6el. Tak, B 2024 I. MPOBEAEHBI
YCIIEIIHBIE OITBITHI 10 IPUMEHEHNUIO B KAUECTBE SHTO-
Modara XUIIHOT0 KJIoa MUKpoMepyca IBy3y6uaToro
(Picromerus bidens) mpoTHB KapaHTUHHOTO BpeAuTe-
JIsT aMeprKaHCKol 6esol 6a6ouku (Hyphantria cunea).

B 2024 1. B pe3ysibTaTe IpUMEeHEHUT KapaHTUH-
HBbIX (UTOCAHUTAPHBIX MEP ¥ MEPOIPUITHUH 10 JIO-
KaJausaluy 04aroB W JUKBULAIIUY TIOMYIAIINN Ka-
PaHTUHHBIX 00'bEKTOB yIpa3gHeHbl KapaHTUHHBIE
¢duTOoCaHUTAPHbIE 30HBI 110 27 OTPaHUYEHHO PaCIIpo-
CTpaHeHHBIM BuAaM 13 60 BUJOB, 3aPEeruCTpUPOBaH-
HBIX Ha TeppuTopuu Poccutickoit depepaiiuu mo co-
cTossHMIO Ha 31 mexabps 2024 1.:

— HaceKoMble — 15 BUJIOB;

— pacTeHus — 5 BULIOB;

— BUPYCHI — 3 BUJIA;

— 6akTepuu — 2 BUIA;

— ¢huTomnnazmel — 1 BuUI;

— HeMaTo bl — 1 Bu.
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N3 15 BUZ0B HAaCEKOMBIX, 10 KOTOPBIM B 2024 T.
yIpa3gHeHbl KapaHTUHHbIE (UTOCAHUTAPHbIE 30HBI,
99,7% mutomazel ynpasgHEeHHBbIX 30H 3aHUMAIOT
5 BUJOB BpeoUTeENIeN JIECHBIX KYJbTYpP: a3uaTCKUM
moABU, HemapHoro menakonpsaza (Lymantria dispar
asiatica) (8 30H ob1e# miomanbo 3609,9 Teic. ra),
YepHBIN COCHOBHIN ycau (Monochamus galloprovin-
cialis) (27 30H o6mie#i mmomaabo 1301 Thic. Ta), Ma-
JIBI YePHBIN eJI0BbIl ycad (Monochamus sutor) (8 30H
ob1e# miomanbio 544,8 TeIC. ra), YepPHBIM Kpamya-
ThI# ycau (Monochamus impulviatus) (1 30Ha 1I0IIA-
610 317,1 ThIC. Ta) 1 GOJIBINON YEPHBIN €JIOBBIH ycay
(Monochamus urussovii) (11 304 061Ie# JIOIIALbI0
229,2 ThBIC. Ta).

I[lo 5 BUgaM COpPHBIX pacTeHuiér B 2024 T.
yrnpasgHeHbl 823 KapaHTUHHBIE QUTOCAHUTAPHBIE
30HBI 00mIeH naomangbio 438 965,9 ra, mpu 3TOM
HauboJiee 3HAYUTEJbHBIE TIJIONUAAN YIIPa3[HEH-
HBIX 30H IIPUXOAATCS Ha 3 BUA: TTaCJIeH TPEXIIBET-
KoBBIM (Solanum triflorum) (3 30HBI IJIOLIALbIO
407 677,0 ra), ropuak mos3yuus (Acroptilon re-
pens) (27 30H nuomanbio 18 744,97 ra) u am6po-
3UI0 TpexpasnenbHyl (Ambrosia trifida) (2 30HBI
mjolnanbio 7668,43 ra).

V3 ymciia KapaHTUHHBIX BPEIHBIX OPTaHU3MOB,
CBSI3aHHBIX C KYJIbTYPOU KapTodeis, B 2024 1. yrpasf-
HeHbI 48 30H 1Iomanb 74 804,8 ra 1mo 30J0TUCTON
kapTodenbHoit HeMaToze (Globodera rostochiensis)
u 1 30Ha TIoIMaAbo0 850 ra mo KapTogeabHOM MOJIU
(Phthorimaea operculella).

B 2024 r. ynnpa3gHeHbl 3 KapaHTUHHBIE PUTO-
CaHUTapHbIEe 30HBI 10 6HaKTEPUAIBHOMY 0XOTY TIJIO-
JIIOBBIX KyJIBTYD Ha obuielt ruromanu 9893,1 ra, uyto
SIBJISIETCS BAXXHBIM (haKTOPOM ITPeA0TBPalleHYS JaJlb-
HeHIIero pacrpocTpaHeHus 3ab60geBaHUs Ha TEPPU-
Topuu Poccuiickoil demepauu.

B 2024 r. B cTpaHe JIUKBULUPOBAH €JVUHCTBEH-
HBIM OUar U yrpasgHeHa KapaHTUHHaI pUTOCaHUTaP-
Has 30Ha 110 6aKTePUaJbHOMY YBIJaHUIO BUHOTPAla
(Xylophilus ampelinus).

Bcero B 2024 r. ynpasgHeHo 1058 kapaHTUH-
HBIX (QUTOCAHUTAPHBIX 30H OOIIEN MJIOIIALbI0
6545,9 ThIC. Ta.

B 1ejioM B pe3ysibTaTe 00HAPYXeHUS HOBBIX
0YaroB KapaHTUHHBIX BPEJIHBIX OPraHM3MOB U JIUK-
BUJAIIVMY PaHee BhIIBJIEHHBIX MTOTYAAIIui B 2024 T.
obIIre TIIoMaAM KapaHTUHHBIX (PUTOCAHUTAPHBIX
30H He M3MEHWJIVCE I10 9 OTpaHUYEeHHO paclpocTpa-
HEHHBIM BU/IaM, YMEHbBIIWJINCH I10 6 BUIAM, YBEIUYH-
JICh 110 41 BUJy, yCTAaHOBJIEHBI KapaHTUHHBIE (PUTO-
CaHWTapHbIE 30HbI 110 5 HOBBIM BUAaM (10 CPaBHEHUTO
¢ 31 mexabpsa 2023 1.).

ITo cocTosiHuio Ha 31 mekabps 2024 1. 10 cpas-
HeHM ¢ 31 mexkabpsa 2023 1. o0IIee KOJIUYECTBO Ka-
PAHTUHHBIX (GUTOCAHUTAPHBIX 30H, YCTAHOBJIIEHHBIX
Ha TeppuTtopuu Poccuiickoit denepaliniui, yBeanun-
Jsock Ha 3307 eguHuI, a o6IIas IJIOMALb 30H yBe-
Jguuuiiach Ha 27 664 688,4 ra. KoimuecTBO pacrnpo-
CTPaHEHHBIX Ha TEPPUTOPUY CTPaHbI KAPAHTUHHBIX
06'bEKTOB YBEJIMYMIJIOCH HA 4 BUJIA.

VuadopMmanusg o6 yrnpasgHeHUN KapaHTUHHBIX
¢uTocaHUTAPHBIX 30H HA TeppuTopuu Poccuiickou
O®epepanuy B 2024 I. IpeicTaBiieHa B Ta0JI. 2.

3AKJIIOYEHUME

KapaHTruHHOe (puTOCAaHUTAPHOE COCTOSIHHE TeEP-
putopum Poccuiickoyn ®emepaliuy Ipeaonpemens-
eT obecrieyeHre TIPOJOBOJILCTBEHHOU 6e30macHO-
CTM CTPaHbI U Pa3BUTHE DKCIIOPTHOTO ITOTEHIIXATA.
OHO yCcTaHaBJIMBAETCS B PE3yJbTaTe 006CIeL0BAHUMN
1 MOHUTOPUHTA, IPOBOAMMBIX PoccebX03HaA30pOM
B OTHOIIEHUM KapaHTUHHBIX 00bEKTOB, BXOMSIINX
B Enunblil nepevens EASC.

B 2024 1. PoccesibXx03Ha[30pPOM B UMIIOPTUPYeE-
MOM 13 61 cTpaHbl MUpa NOAKAPAHTUHHON MTPOLYK-
IIUY BBISIBJIEHO 59 BHUIOB KapaHTHHHBIX 00BEKTOB
B12 118 cnyuaax.

B 2024 r. o cpaBHeHuto ¢ 2023 1. cocTtaB Equ-
Horo nepeuHsa EASC He uameHuicd. [1o cOCTOIHUIO
Ha 31 mekabpsg 2024 1. oH BKJIOYaeT 249 KapaHTUH-
HBIX 0OBEKTOB.

ITo cocTostHmio Ha 31 mexabps 2024 r. Ha Teppu-
Topuu Poccuiickol demepauy yCTaHOBJIEHBI KapaH-
THUHHBIE (pUTOCAaHUTAaPHBIE 30HbI 110 60 KapaHTUHHBIM
o6bexTaM (24,1% o611ero ynciaa KapaHTUHHBIX 00bEK-
ToB Enmnoro nepeurs EASC), B ToM uucie 1o 29 Bu-
IaM HaceKoMbIX, 10 BUujaM COPHBIX PacTeHU M, 7 BUIaM
rpuboB, 6 BUAaM 6akTepuil u GUTOMIa3M, 5 BUpycam
u 1 Bupouzy, 2 BugaM HeMaTog,.

B 2024 1. 1o cpaBHeHU ¢ 2023 I. KOJIUYECTBO
KapaHTUHHBIX 00BEKTOB, 3apPeruCcTPUPOBAHHBIX
Ha Tepputopum Poccutickot demepaliuul, yBeJIUUN-
JIoCh Ha 4 BUZA: BBISIBJIEHO 5 paHee OTCYTCTBOBABIINX
KapaHTUHHBIX 00bEeKTOB (KPaCHBIN MaJIbMOBBIN JIOJI-
TOHOCUK, SITTOHCKAas BOCKOBAas JIOXKHOIIUTOBKA, 0y-
pasd rHuJIb KapTodesis, BUPYC IATHUCTOTO YBALAHUS
TOoMaTa, Yepelia ABaKIbIIIePUCTasa), JUKBUINPOBAH
eIVHCTBEHHBIN ovyar M yrnpasgHeHa KapaHTUHHAaI
(utocanuTapHasa 30Ha M0 HaKTepUaIbHOMY yBsla-
HUIO BUHOTpaza.

Poccenbxo3Han3opom B 2024 I. yCTaHOBJIEHBI
583 HOBBIe KapaHTUHHBIE (PUTOCAHUTAPHBIE 30HBI
mo 12 BuaaM BpeguTesel JeCHBIX PACTEHUU, YTO
cocTaBisgeT 83% 06IIero KoJuyecTBa HOBBIX KapaH-
TUHHBIX (QUTOCAHUTAPHBIX 30H, YCTAHOBJIEHHBIX
110 KapaHTUHHBIM BUJaM HaceKOMbIX. [1omany Ka-
PaHTUHHBIX (UTOCAHUTAPHBIX 30H BpeqUTesel jec-
HBIX U JIECOIeKOPATUBHBIX KYJIbTYP He U3MEHUJINCH
10 OJLTHOMY BUZY (BOCTOYHOM KAIITAHOBOM OPEXOT-
BOPKE), YMEHBbIINJINCH 110 ABYM BUAaM (a3UaTCKOMY
TIOJIBU/IY HETIAPHOTO MIEJIKOMIPSla U YUePHOMY COCHO-
BOMY ycauy), I10 BCEM OCTaJIbHbIM BUJaM OHU yBe-
JUYUIUCE. B pe3ysibTaTe MOHUTOPUHTA BBISBJIEHO
3HAUUTEJIbHOE paclivpeHue apeaja ssceHeBOUt u3yM-
PYAHOM 3JIaTKH, yCCYPUMCKOro moaurpada, Kopud-
HEBO-MPaMOPHOTO KJjora (TJIonagy KapaHTUHHBIX
(buToCcaHUTAPHBIX 30H YBEIUUUIUCH COOTBETCTBEH-
HOo Ha 9084,2 TrIic. ra, 1503 Thic. ra 1 4211,3 THIC. Ta).
Broepsrie Ha TeppuTtopuu r. Coun KpacHomapCKoOro
Kpas yCcTaHOBJIeHA OfHA KapaHTUHHasA QUTOCAHU-
TapHad 30HA 110 HOBOMY BpPeAUTENI0 — KPaCHOMY
MaJbMOBOMY JOJITOHOCHUKY.

ITo cocTosiHuio Ha 31 gekabps 2024 r. Ha Teppu-
Topum Poccutickoy ®emeparuy yCTaHOBIEHBI KapaH-
THUHHBIE (PUTOCAHUTAPHbBIE 30HBI 10 10 BUJaM COPHBIX
pacTeHuM, UM Ha OOWH BUJ, 6oJibile, yeM B 2023 T.
BriepBbIe BBISIBJIEH 0Yar Yepenbl ABAKIbIIEPUCTON

dutocaHuTapus. KapaHTuH pacteHui
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Ta6J1. 2. YIpa3gHeHHue KapaHTUHHBIX (DUTOCAaHUTAPHBIX 30H

Ha TeppuTopuu Poccuiickoii ®emepanyu B 2024 1.

KosimuecTBO Iliiowaab
KosimuecTBO MYHUIIUIIQJIBHBIX YIPa3gHEHHBIX
Cy6G'bEKTOB paiioHoB KapaHTHUHHBIX
HasBaHue Poccuiickoit ¥ TOPOACKUX tuTOoCaHUTAPHBIX
KapaHTUHHOI'0 06GbEeKTa depepanuu OKpyToB 30H, Ta
I. HACEKOMBIE
1. AMepukaHckas 6esas 6a6ouka (Hyphantria cunea) 2 8 577,71
2. AanaTc_KHg TO/IBU]L HETIAPHOTO MENKOTPSAA 5 19 3609884
(Lymantria dispar asiatica)
3. BOJIbIIIOY UepHBIH eJIoBBIIi ycay 6 21 229161,34
(Monochamus urussovii)
4. BoctouHas riomoxopka (Grapholita molesta) 1 1 25
5. 3aragHblii IIBETOYHBIN TPUTIC
(Frankliniella occidentalis) 2 2 13,87
6. Kanncbopgnncxaa IUTOBKA 1 8 3254.79
(Quadraspidiotus perniciosus)
7. KaprodenbHas Mmosb (Phthorimaea operculella) 1 1 850
8. Mautbl¥l uepHBIH eJIoBBIH ycau (Monochamus sutor) 6 25 544 758,74
9. [NepcukoBas rogokopka (Carposina sasakii) 1 1 11,5
10. UepHbIlU 6apxaTHq-nﬂTHHCTbm ycau 1 1 1411,69
(Monochamus saltuarius)
11. YepHBIA COCHOBBIN y.cag ' 11 48 1301 008,548
(Monochamus galloprovincialis)
12. YepHbI# Kpamuarteiil ycau (Monochamus impluviatus) 1 1 317 052
13. Yecyputickuii nmonurpad (Polygraphus proximus) 3 6 11 413,5
14. I0)xHOaMepUKaHCKas ToMaTHasa MoJib (Tuta absoluta) 2 2 1562,7
15. SIceneBast uaympynHas 3iatka (Agrilus planipennis) 1 11 0
II. HEMATO/1bI
1. 3osoTuCTas KapTodeabHas HeMaToLa
(Globodera rostochiensis) 13 27 74804,819
III. BAKTEPUU U PUTOIIJIA3MbI
1. Ba.KT.epI/IaJIbeII/I O’KOT TLJIOZIOBBIX KYJIBTYD 3 3 9.893,099
(Erwinia amylovora)
2. BakTepuanbHOe yBalaHUE BUHOIPaZa
. . 1 1 15,5
(Xylophilus ampelinus)
3. duToruiazMma rmposaudepanuu S6J0HU 1 1 942
(Candidatus Phytoplasma mali)
IV. BUPYCBI 1 BUPOU/1bI
1. IMTotuBupyc mapku (ocmbl) caus (Plum pox potyvirus) 3 3 44,86
2. Bupyc Mo3auku renuHo (Pepino mosaic virus) 2 2 112,51
3. Bupyc KOpUYHEBOUM MOPIIMHUCTOCTH IJIOZOB TOMAaTa
. 1 1 143
(Tomato brown rugose fruit virus)
V. PACTEHUA
1. AMGpo3us moibIHHONMMCTHASA (Ambrosia artemisiifolia) 5 35 191,734
2. AM6posus TpexpasgenbHas (Ambrosia trifida) 5 30 7 668,43
3. Topuak mosizyumtii (Acroptilon repens) 5 45 18 744,97
4. TTacyeH TpexX1BeTKOBLIH (Solanum triflorum) 2 2 407 677
5. [MoBunukwm (Cuscuta spp.) 18 123 4 683,719
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MOHUTOPUHT

(ua TeppuTopuu r. Coun KpacHomapckoro Kpas), 3Ha-
YUTEJIbHO PaCcUIMpUIICs apeall aMbpo3Uu MOJIBIHHO-
JINCTHOM, TIOBUJIMKY, TOPYAKA IIOJI3yYero u aMopo3uu
TpexpaszesbHOU. Bcero B 2024 I. Ha TEPPUTOPUU
Poccuiickoit demepaniuu 1o KapaHTUHHBIM BULAM
COPHBIX PACTEHUU YCTAaHOBJIEHO 3515 HOBBIX KapaH-
TUHHBIX (UTOCAHUTAPHBIX 30H 00IIeH IJIOIaIbI0
5832,5 ThIC. r'a. B pe3ysibTaTe MOHUTOPUHTA BbISIBJIEHO
pacmupeHme apeajioB COeBOM HEMATO/IBI U IIYPITYPHO-
T'o IIEPKOCIIOp03a cou. HoBbIe 0Uaru cCoeBoi HEMaTObI
BBISIBJIEHEI B 14 paiioHax yeThipex CyoObeKTOB Poccuti-
ckot denmepanmu (BriepBble — Ha Tepputopuu [1pu-
MOPCKOro Kpas u EBpelickoll aBTOHOMHOM o6JiacTu).
B 2024 r. 110 cOeBOl HEMAaTO/e YCTaHOBIEHO 66 HOBBIX
KapaHTUHHBIX (QUTOCAHUTAPHBIX 30H Ha MJIOIALU
57 775,3 ra, mypIrypHOMY LiePKOCIIOPO3y CoU — 27 HO-
BBIX KAPaHTUHHBIX (PUTOCAHUTAPHBIX 30H Ha ILJIOIIA-
ou 72 905,3 ra.

HoBble kapaHTUHHBIE QUTOCAHUTAPHBIE 30HBI
B 2024 1. yCTaHOBJIEHEI B OTHOIIeHUY 11 BUIOB KapaH-
TUHHBIX 06'bEKTOB, CBI3aHHBIX C IJIOJOBBIMU U ATOJ-
HBIMU KyJbTypaMu. Haubosblliee UX KOJIUUYECTBO
YCTAaHOBJIEHO B OTHOIIEHWY BOCTOUHOM MJIOA0KOPKU
¥ aMepUKaHCKOU 6ejiol 6a60YKy (COOTBETCTBEHHO
22 30HBI 1 18 30H). Pe3y/nbTaThl MOHUTOPUHTA CBUJIE-
TEeJIbCTBYIOT O POCTe apeaJjia 6aKTepruaibHOTO 0XKOTa
MJIOLOBBIX KyJbTYP — YCTAHOBJIEHO 7 HOBBIX KapaH-
TUHHBIX (PUTOCAHUTAPHBIX 30H. BriepBhie JaHHOE 3a-
6oJieBaHUe BBISIBIEHO B H)kKeropoickoii o61acTu.

B 2024 1. mo cpaBHeHUm ¢ 2023 I. KOJIMYECTBO
KapaHTUHHBIX 06BEKTOB, CBI3aHHBIX C KapTodeeM,
YBEJIMUUJIOCHh HA OAWH BUJ: B ACTpPaxaHCKO! obJyiacTu
BBISIBJIEH OYaT U YCTAaHOBJIEHA KapaHTUHHAs (pUTOCA-
HUTapHag 30Ha Ha momasy 299,41 ra B OTHOLIEHUU
b6akTepuasbHOTro 3a60JeBaHUusA — Oypoil THUIU Kap-
Todend. [Ipu 5TOM BBISBIIEHO pacliVpeHNe apeaaoB
JIByX OTIACHBIX BpenuTeei kapTodess — kKapTodeb-
HOM MOJIu U KapTo(eIbHOM KOPOBKU — M yMEeHbIlIeHNEe
(#a 59 ThIC. ra) MIOMAAY KaPAaHTUHHBIX (UTOCAHU-
TapHBIX 30H, YCTAHOBJIEHHBIX I10 30JIOTUCTOU KapTo-
¢enbHOU HEMATO[IE.

Jl7151 OBOWIHBIX KYJIBTYP (DUTOCAHUTAPHAS YTPO-
3a CBJ3aHa C paclUIMpeHUeM apeajia BUpyca Mo3au-
KU TIeTIMHO ¥ BUPYyCca KOPUUYHEBOW MOPUIMHUCTOCTHU
MIJI0J0B TOMaTa (YCTaHOBJIEHO COOTBETCTBEHHO 12
1 14 HOBBIX KAPAHTUHHBIX PUTOCAHUTAPHBIX 30H).
KpomMe Toro, BIlepBhie Ha Tepputopuu Poccuiickoi
denepanuy yCTaHOBJIEHA OLHA KapaHTUHHASA (PUTO-
CaHUTapHAa4g 30Ha [10 BUPYCY NATHUCTOTO YBALAHUS
ToMara.

VI3 KapaHTUHHBIX BPENUTENEN 3alUILEHHOTO
rpyHTa B 2024 I. yCTaHOBJIEHBI HOBbIE KapaHTUHHBIE
(buToCcaHMTApHBIE 30HBI [10 3alIaJTHOMY 1IBETOUHOMY
TpUIICy — 28 30H Ha riowmaau 248,3 ra 1 3 30HbI I10 Ta-
6auyHOM 6eJIOKPBIJIKE Ha IIomanyu 173,3 ra.

B pesynbTaTe IpuMeHeHUSI KADAHTUHHBIX (PUTO-
CaHUTApPHBIX MEP U NPOBEJEHUS MEPONPUATUN
T10 JIOKAQJAU3alluK 0YaroB U JIMKBULAIIVU TTOTYAIIUN
KapaHTUHHBIX 00beKTOB B 2024 I. yIIpasHeHbI KapaH-
TUHHBbIE PUTOCAHUTAPHBIE 30HBI 10 27 OTPAaHUUYEHHO
pacmpocTpaHeHHBIM BuaM 13 60 BUIOB, 3aperucTpu-
POBaHHBIX Ha TeppuTopuun Poccuiickoy ®emepanuu
110 cocTosTHMIO Ha 31 mekabps 2024 ., TUKBUAWPOBAH
eIVUHCTBEHHBIN ouar u yrnpasgHeHa KapaHTUHHAasI
tuTocaHUTapHad 30HA 0 GaKTEPUATbHOMY yBsa-
HUI0 BUHOrpazga. Bcero ynpasgHeno 1058 kapaH-
TUHHBIX (UTOCAHUTAPHBIX 30H OOIIEH IJI0NIaLbi0
6545,9 ThIC. r'a.

B pesynbTaTe 06HapYyXEHMS HOBBIX OUaroB Ka-
PaHTUHHBIX BPeJHBIX OPTraHU3MOB U JIUKBULAILIUU
paHee BBISIBJIEHHBIX TTOTYJIIIIUN B 2024 T. 06111€ T1J10-
many KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H HE U3-
MEHUJINCH 110 9 OrPaHUYEHHO PacIpPOCTPaHEHHBIM
BHUJAM, YMEHBIIUJINUCH 10 6 BUJAM, YBEJIUUUINUCH
1o 41 BUAY, yCTAHOBJIEHBI KAPAHTHMHHbIE (PUTOCAHU-
TapHbIe 30HbI 10 5 HOBBIM BU/IAM.

Bcero mo cocrosuuio Ha 31 mekabpsa 2024 .
Ha TeppuTopuu Poccutickon demepaiuy yCTaHOBIEHO
23 100 xapaHTUHHBIX QUTOCAHUTAPHBIX 30H B OTHO-
meHuy 60 BUIOB KapAaHTUHHBIX 00BEKTOB Ha 06IIei
momany 860 985 315,8 ra. 1o cpaBHeHMIO € 31 geKa-
6pst 2023 T. KOJIMUECTBO YCTAaHOBJIEHHBIX KAPAHTHUH-
HBIX (DPUTOCAaHUTAPHBIX 30H yBeInuuioch Ha 3307 egu-
HUL,, UX IJIOLLaAb BO3pocia Ha 27 664 688,4 ra.

B cooTBeTCTBUU C pe3yJbTaTaMU MPOBEIEHHOTO
Poccenbx03HaI30pOM B TeUeHUE MOCJIELHUX 6 JIeT
(2019-2024) moHuTOPUHTA (PUTOCAHUTAPHOE COCTO-
aHue TeppuTtopuu Poccutickoit ®emepanuu 3aMeT-
HO yXyZLIUIaeTcsd — PACTeT KOJIUYECTBO BBISIBIEHHBIX
B CTpaHe KapaHTWHHBIX BPEJIHBIX OPraHN3MOB. 3a YKa-
3aHHBIN IePUOJ, YCTAHOBJIEHBI KAPAHTUHHbBIE PUTO-
CaHWTapHBbIE 30HBI B OTHOILIEHNHY 23 HOBBIX PaHee OT-
CYTCTBOBABIINX KAPAHTUHHBIX 06'bEKTOB — IT0 8 BUIaM
BpenuTeseli, 4 BumaM 6axktepuii, 4 Bupycam, 2 Bugam
rpuboB, 2 BUIaM COPHBIX PacTeHUH, 2 BujgaM GuTo-
miasMm u 1 supoupny. B 2024 1. apeaJibl KapaHTUHHBIX
00BbEKTOB 3HAUUTEJIBHO PACIIUPUIINChH: B 57 CyOb-
ekTax Poccuiickoit ®eflepaliuy BIIEPBbIE BBISIBIEH
41 KapaHTUHHBIN BpeIHbIN OPraHu3M U YCTaHOBJIE-
HbI 174 HOBbIe KapaHTUHHbIE (QUTOCAHUTAPHBIE 30HbI.

dutocaHuTapus. KapaHTuH pacteHui
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AHHOTALIA
[IpencTaByieHbI UCCIELOBAHUS II0 U3YUEHNIO SATBHO-
cTu pasJyieTa Kopoema-turiorpada Ips typographus L.,
1758 kak BO3MOXXHOTO IIepeHOCUYrKa (PUTOIMATOTEH-
HBIX OpranusMoB (bakTepuu, rpubbl, HEMaTOAbI). Ha-
NpaBJIEeHUS MUTPAllKM KOPOELOB PoAia Ips UMeeT BaXK-
HOe 3HaueHNe AJISI OlleHKU PUCKOB, CBI3aHHBIX C UX
pacrnpocTpaHeHUEM U BIUSIHUEM Ha dKocucTeMy. [[is
MeUeHUsI MMaro Kopoeaa-Tunorpada 6b1I1 UCIT0Nb30-
BaHBI Ba criocob6a — OKpacKa IMopPouIIKoM JIoMuHOGOpa
¥ MapKUPOBKA HACEYKON Ha CKaTe HaIKPbLINH. COop
MMaro B JIECHOM II€HO3€ U TOBTOPHbBIN OTJIOB MEUEHBIX
KOPOEJIOB MPOBOIWIIN C TIPUMeHeHreM (DePOMOHHBIX
JIOBYIIIEK 6apbePHO-BOPOHOYHOI'0 TUIIA, BHYTPU KOTO-
PBIX pazMelaay BULOCIIe(pUIHBIN aTTPAKTAHT JIJIs
IpUMaHUBaHUS KopoeJa-Turnorpada. JKCIepuMeHT
npoBoauiu B Pecrtybsuike Kapeiuu B OTKPBITBIX 610~
1IeHO3aX B MIepUO/J, aKTUBHOTO JIETA HaceKOMbIX. Kak
MeueHHbIe TOPOIIKOM JTIOMUHODOPA, TaK 1 HACEUKOU
“Maro 6bLIY 3apPEruCTPUPOBAHBI B JIOBYIIKAX IIPU T10-
BTOPHOM OTJIOBe. [1py U3yyeHUU JaJIbHOCTY pasjeTa
KOpoeoB (hepOMOHHBIE JIOBYUIKY ObLJIN Pa3MelleHbl
B I0r0-3allaJlHOM HallpaBJIEHUM [0 6 IIT C MHTepPBa-
JIOM 2 KM Ha IpOoTsKkeHuu 12 kM. Beero B pesysbraTe
IBYXJIETHETO DKCIIEPUMEHTA U3 2132 MeUYeHBIX 0CO-
Gelt kopoema-Tumorpada (Haceukoit 1350, HOPOIIKOM
JroMuHOGoOpa 782) MTOBTOPHO OTJIOBJIEHO 137 XKYKOB
(7%). Hambosbliiee KOJIUYECTBO JKYKOB, KAK OKPaIIeH-
HBIX ITOPOIIKOM, TaK ¥ MEUEHHBIX HACEUKOH, OTJIaB-
JIUBAJIOCh HA PACCTOSHUM 1—-2 KM B I0T0-3alajgHOM
HallpaBJIeHUY, a MaKCUMaJibHa4 JaJbHOCTh pasJjeTa
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ABSTRACT
The article presents studies on the dispersal of the eight-
toothed spruce bark beetle Ips typographus L., 1758, as a
possible vector of phytopathogenic organisms (bacteria,
fungi, nematodes). The migration directions of the Ips
genus bark beetles are important for assessing the risks
associated with their spread and impact on the ecosys-
tem. Two methods were used to mark the bark beetle
imagoes: marking with fluorescent powder and mark-
ing with a notch on the elytra slope. Collection of ima-
goes in the forest cenosis and a secondary collection of
the marked bark beetles were carried out using pher-
omone traps of the barrier-funnel type, inside which a
species-specific attractant was placed to attract the bark
beetle. The experiment was performed in the Republic
of Karelia in open biocenoses during the active flight
period. Both fluorescent powder-marked and notched
adults were recorded in traps during the secondary col-
lection. When studying the dispersal of bark beetles,
pheromone traps were placed in the southwest direc-
tion up to 5 pieces at intervals of 2 km over a length of
12 km. In total, as a result of the two-year experiment,
out of 2132 marked individuals of the eight-toothed
spruce bark beetle (notch 1350, fluorescent powder
782), 137 beetles (7%) were recaptured. The greatest
number of beetles, both powder-marked and notched,
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3auKCUPOBaHA B JIOBYIIKE, YCTAHOBJIEHHON B 3TOM
HaITpaBJeHUU Ha 6 KM. XKyKu-KOpOebl B 3HAUUTEIb-
HOU CTeNeHU OPUEHTUPOBAHBI HA Pa3JIeT B IOT0-3a-
aJHOM HaIlpaBJIEHUU, YTO 06YCJIOBJIEeHO ITpeobia-
JlaHWEM PO3bI BETPOB B MECTHOCTH, T'Zl€ TIPOBOAUIIUCH
uccienoBanus. [Topomok JroMuHOGOpa U Haceuka
Ha CKaTe HaJIKPBLIUM )KYKOB SIBJISIOTCS JAOIYCTUMbBIM
Crocob0M MapKUPOBKY KOPOEHOB [IJIsT UX UIEHTU(DU-
Kaluu.

Knrouesvte cnosa. PUTONATOrEH, PacIIpOCTpaHe-
HUe, Kopoex-turnorpad, Ips typographus, pepoMoHHbIE
JIOBYIIIKY, MEUEHUE C TIOBTOPHBIM OTJIOBOM.

BBEJIEHUE

opoenpbl poza Ips De Geer, 1775 aBng-
IOTCSI BAXKHOM T'PYIIIION HACEKOMBIX,
oTHOCAIUXCS K ceMeticTBy Curculi-
onidae u mozcemeiicTBy Scolytinae
JKYKOB-KOPOEIOB. DTU HAaceKOMble
UT'PAIOT KJIIOUEBYIO POJIb B 9KOCHCTE-
Max JIeCOB, KaK B IIOJIOXKUTEJIbHOM,
TaK U B OTPUIlATEJIbHOM CMBbICJIIE.
B ecTeCTBEHHBIX YCIOBUSIX KOPOEI bl MOTYT CII0CO0-
CTBOBATH PA3JIOXKEHUI0 MEPTBOM JPEBECUHBI U II0I-
JIep)KaHUI0 OMOJIOTUYECKOTO pa3Hoobpasus, OHAKO
B YCJIOBUSIX CTPecca, IIPY YXYAIIEHUY CAHUTAPHOTO
COCTOSIHUS Jieca UX IOTMYJSIIUSI MOXKET Pe3K0 yBe-
JINYUTHCS, TIPUBES K 3HAUUTEJbHBIM ITOBPEX/e-
HusaMm gepesbeB (Goodsman et al., 2016). Kopoezsi,
IIPOHUKAs B KOPY U JPEBECUHY, OCJIABJISIOT IePEBBS,
B Pe3yJbTaTe Yero OHU CTAHOBATCS 60Jiee YI3BUMBbI-
MU JIJIs IPYTUX TTaTOTeHOB U Bpenurteiel (JIaMIes,
2023). IToBpexXaeHHbIE LePEBbS CO3MAI0T YCIOBUS
IJIST PAa3BUTUS PA3JIMUYHBIX MUKPOOPTaHU3MOB, Ta-
KUX KakK rpubbl U OaKTepuu, a TakxkKe IJs OPYTUX
BpemuTesel, BKIOYAs KCUIODUIbHBIX HEMATOI.
OcobeHHOe 3HaYeHVEe UMEIT HEMATO/IbI poja Bur-
saphelenchus, K KOTOPbIM OTHOCHUTCS KapaHTHUHHBIN
OpraHu3M — COCHOBas CTBOJIOBast HeMarToma Bursaph-
elenchus xylophilus (Steiner and Buhrer, 1934) Nickle,
1970) BbI3bIBAOIAS TTOJIHYO TUOENb IEPEBHER XBOI-
HBIX ITOpoJ. JJabopaTopHbIe MCCIeL0BAHNS ITIOKA3bI-
BaloOT, UTO HeMaToma B. xylophilus MOXeT JTOKaJIu30-
BaThca B uMaro Ips acuminatus Gyllenhal, 1827 mop,
snuTpamu (Yajakuu u ap., 2024a). BIU3KopoACTBEH-
HBIY K COCHOBOY CTBOJIOBOM HeMaTo/ie Bul, Bursaphel-
enchus mucronatus Mamiya and Enda, 1979 Takxe oT-
MeueH M0, 3JINTPaMU B Kopoeze-tunorpade (HaaKkuH
u np., 2024b).

HeMaTozbl, 0OGHTAOIINE B APEBECUHE, MOTYT SB-
JISITBCSI TPUUMHOM YChIXaHUS I€PEBBEB, B PE3YJIbTATE
Yero JieCHble MaCCHBBI MOT'YT CTaTh MeHee ITPOAYKTUB-
HBIMU U 60Jiee YI3BUMbBIMU K SKOJIOTUYECKUM U3MEHE-
HuaM (Ryss et al., 2018; Kynuaud u gp., 2025).

VizydyeHme MUTPAIIMOHHBIX MapPIIPYTOB KOPOEIOB
poria Ips UMeeT BakKHOe 3HaUYeHUe JIJIsI OIIEHKY PHCKOB,
CBSI3aHHBIX C MX PAcCIIPOCTPaHEHWEM U BIUSIHUEM
Ha DKOCHCTEMY, TTI03BOJISIET BBIABJISATH HauboJiee ya3-
BUMBIE YUACTKU Jieca, KOTOPbIE MOTYT ITO/IBEPTaThCs
3apa’keHHI0 HEMATOLaMU.

were captured at a distance of 1-2 km in the southwest
direction, and the maximum flight range was recorded
in a trap installed in this direction at 6 km. Bark bee-
tles are largely oriented towards flying in the southwest
direction, which is due to the prevailing wind rose in
the area where the studies were conducted. Fluorescent
powder and notches on the the beetles’ elytra slope are
an acceptable method of marking bark beetles for their
identification.

Key words. Phytopathogen, distribution, eight-
toothed spruce bark beetle, Ips typographus, pheromone
traps, mark-recapture.

INTRODUCTION

ark beetles of the genus Ips De Geer, 1775

are an important group of insects belong-

ing to the family Curculionidae and the sub-

family Scolytinae of bark beetles. These in-

sects play a key role in forest ecosystems,
both positively and negatively. In natural conditions,
bark beetles can contribute to the decomposition
of dead wood and the maintenance of biological di-
versity, but under stress, when the health of the for-
est deteriorates, their population can increase sharp-
ly, leading to significant damage to trees (Goodsman
et al., 2016). Bark beetles, penetrating the bark and
wood, weaken trees, as a result of which they become
more vulnerable to other pathogens and pests (Ly-
amtsev, 2023). Damaged trees create conditions for
the development of various microorganisms, such as
fungi and bacteria, as well as for other pests, includ-
ing xylophilic nematodes. Of particular importance
are nematodes of the genus Bursaphelenchus, which
includes the quarantine pest — pine wood nematode
Bursaphelenchus xylophilus (Steiner and Buhrer, 1934)
Nickle, 1970), which causes complete death of conif-
erous trees. Laboratory studies show that the nema-
tode B. xylophilus can be localized in the imago of Ips
acuminatus Gyllenhal, 1827 under elytra (Chalkin et
al., 2024a). A closely related species to the pine wood
nematode, Bursaphelenchus mucronatus Mamiya and
Enda, 1979, was also noted under elytra in the bark
beetle (Chalkin et al., 2024Db).

Wood-dwelling nematodes can cause tree decline,
which can make forests less productive and more vul-
nerable to environmental change (Ryss et al., 2018;
Kulinich et al., 2025).

Studying the migration routes of the Ips genus
bark beetles is important for assessing the risks asso-
ciated with their spread and impact on the ecosystem,
and will help identify the most vulnerable areas of the
forest that may be subject to nematode infestation.

In most cases, insects are marked for research
purposes to determine the direction and distance
of their migration. Most marking methods require

duTtocaHutapus. KapaHTtuH pactenuin 18
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HaceKoMbIX METSAT B GOJBIINHCTBE CIyUaeB JJIs
MNPOBeIeHUs UCCIeIOBaHUN IJisd OIpeaesieHus Ha-
TIpaBJIeHUA U JAJIbHOCTY UX MUTPALIUY. BOJIBIINHCTBO
cr10c060B MeUeHUs TPeOYIOT MOITOTOBKY HACEKOMBIX
B JIaBOPATOPHBIX YCJIOBUSX IIEPE, BBITTYCKOM B €CTE-
CTBEHHYIO CPeZly BBULY HEOOXOIMMOCTHU IIPUMEHEHUS
crnenuaibHOro obopymosanus (Forsse, Solbreck, 2009;
Shegelski, Evenden,2019). HeMHOr1e BapraHThI Map-
KUPOBKY JOCTYIIHBI JIJIST BBITIOJTHEHUS B TIOJIEBBIX YC-
snoBusx (Linton,1987; Zumr, 1992; Franklin, Grégoire
1999). HekoTOpbBIE U3 IOCTYITHBIX ITOJIEBBIX METO/IOB
MapKUPOBKY BKJIIOYAIOT UCITOJIb30BaHYE IIBETHBIX Me-
TOK MJIV HaKJIeeK, KOTOPbIe TIPUKPETLISIIOTCS K HaceKo-
MbIM (Jactel, 1991; Duelli,1997), 4TO II03BOJISIET OTCJIE-
’KMBaTh IIePEMEIEHYS HACEKOMBIX B X €CTECTBEHHOU
cpelnle 06uTaHM, OJJHAKO CO BpeMeHeM MeTKU CTUpa-
I0TCs. B mIocieiHee fecsaTUuleTre ¢ Pa3BUTHEM TeXHO-
JIOTWH JJIs1 MapKUPOBKHY CTaJa IOCTYITHA TeJIeEMETPUS
JIJISI OTCJIEKUBAHUS ITepeMelIeHUs KPYITHbIX 0c0beit
HaCeKOMbIX. JIaTUMKHY A5 JUCTAHIIMOHHOTO OTCIIEKHU-
BaHUS YCTAHABIMBAKOT HA TEJIO HACEKOMBIX, KOTOPBIE
TIPOJIOJIKAIOT CBOOOAHOE IBUYKEHUE, UTO ITO3BOJISIET
OTMETUTD UX CYTOYHYI aKTUBHOCTb, CKOPOCTbh TI€PE-
MellleHusd M MecTo ux jJokanusauuu (Ruzickova, Elek,
2023). PazBuTHE TEXHOJIOTUH TT03BOJIIET IPUMEHUTD
MUHHATIOpHbIE GPS HaTUYMKU, KOTOPbIE MOBBIMIAIT
TOYHOCTbB JaHHBIX 00 ux Mmurpanuu (Ju, Son, 2022).

Ilesip Hamei paGoThI 3aK/II0UYAETCSI B YCTAHOB-
JIEH!U JaJIbHOCTHU II0JIeTa KOPOemoB poma Ips Kak mo-
TEHIIMAJIbHBIX IIEPEHOCUYMKOB ITaTOr€HHbBIX HEMATO,
U TTPOBEJIEHUY CPABHUTENBHOMN OIeHKM Pa3JIMIHBIX
METOJ0B MapKUPOBKHU.

MATEPUAJIbBI U METO/IbI

VccnemoBaHus IpoBoauanuch B Pecriybsnike Kapenuu
(TTpuoHexckuy parioH, moc. llys) B 2022-2023 rrT.
IlJ1st TpOBeNeHUS UCCeIOBaHUY ITOA0MPAJICT OTKPBI-
TBHIX 6MOIIeHO03 IIJIoIaAbio 6oee 100 ra (61.89° c.ui.,
34.21° B.1.). B sKCcIIepyMeHTe MCIIOJNb30Baluch 6a-
PbEPHO-BOPOHOUYHBIE (PePOMOHHBIE JIOBYUIKH C aT-
TpakTaHTOM Ips typograthus (PTBY «BHUVKP», Poc-
cus) KaK JJIs OTJIOBA KOPOEJOB B €eCTECTBEHHOM cpefie
10 MAapKVPOBKY, TaK U MPU ITOBTOPHOM OTJIOBE JIJIS
U3yUYeHUsI MUTPALlUU U YCTAHOBJIEHUS NaJbHOCTU
pasjieTa ©Maro Kopoezga-turorpada.

Hawub6osee 3 HeKTUBHBIMU [JII MAaPKUPOBKU
HaCeKOMBIX SIBJISIOTCS MaTePUasbl, KOTOPbIe MOXXHO
JIETKO HAHOCUTh METOZOM OPOIIEHU JINO0 H00aBIITh
B ripuMaHKy (Schellhorn et al., 2004). HamMu ucmob-
30BaJics MOPOIIOK JioMHHO(OpPa, KOTOPHIY paHee
YCITEIHO TECTUPOBAJIY IJII MEUYEeHUs KOPOena-TUII0-
rpada (HYankuH u gp., 2024c). OKpamiuBaHue ITPOBO-
U JTIIOMUHO(DOPOM CUHETO U 3€JIEHOTO IIBETA, JI0-
6asysag 0,5 r BellecTBa B KOHTelHep 06beMoM 0,4 J1
IJig eqUHOBpeMeHHOro okpamuBanuga 100-150 oco-
Geti. [IpuMeHeH e KHUCTU IJIsT pacIipeieieHus ITOPOIII-
Ka obecreumnsio Tiy60Koe IPOHUKHOBEHUE MEJKUX
TPaHyJ B CKJIAJKY MEX]y CETMEHTaMM TeJia JKYKOB,
TIOJ SJINTPHI U T. A. (CM. puc. 2).

Ilns u3ydeHus NaJIbHOCTU Y HaIlPaBJIEHUS I10-
JieTa MapKUPOBKA UMaro Kopoema-turiorpadga rmpoBo-
Aujiach IByMs criocobaMu — IMOPONIOK JIIoMUHOGOopa
¥ UHIUBUAYAJIbHAS Haceuka (CM. puc. 1).

BTopoii criocob MeueHUsI — HAaCeUKOH — BBITIOJN-
HSJICS CKaJIbIIeJIeM Ha CKaTe HaIKPBIIUN KakJI0ro
J)KyKa. JKCIIePUMEHT ObLI pasfiesieH Ha HEeCKOJIbKO

laboratory preparation of insects before release into
the wild, due to the need for specialized equipment
(Forsse and Solbreck 2009; Shegelski and Evenden
2019). Few marking options are available for field
use (Linton 1987; Zumr 1992; Franklin and Grégoire
1999). Some of the available field marking methods
include the use of colored marks or stickers that are
attached to insects (Jactel 1991; Duelli 1997), which
allows tracking of insect movements in their natural
habitat, but the marks wear off over time. In the last
decade, with the development of marking technolo-
gies, telemetry has become available to track the move-
ments of large insects. Remote tracking sensors are in-
stalled on the body of insects that continue to move
freely, which allows to record their daily activity, speed
of movement, and location (Ruzi¢kova, Elek, 2023). Ad-
vances in technology make it possible to use miniature
GPS sensors that increase the accuracy of their migra-
tion (Ju, Son, 2022).

The aim of our work is to establish the disper-
sal of the Ips genus bark beetles as potential vectors of
pathogenic nematodes, and to conduct a comparative
assessment of various marking methods.

MATERIALS AND METHODS

The research was conducted in the Republic of Karelia
(Prionezhsky District, Shuya village) in 2022-2023. An
open biocenosis with an area of more than 100 hect-
ares (61.89° N, 34.21° E) was selected for the research.
The experiment used barrier-funnel pheromone traps
with the attractant Ips typograthus (FGBU “VNIIKR”,
Russia) both for collecting bark beetles in the natural
environment before marking and during repeated col-
lecting to study migration and establish the flight range
of the bark beetle imago.

The most effective materials for marking insects
are those that can be easily applied by spraying or add-
ed to the bait (Schellhorn et al., 2004). We used fluores-
cent powder that had previously been successfully test-
ed for marking the bark beetle (Chalkin et al., 2024c).
Marking was carried out with a blue and green fluores-
cent, adding 0.5 g of the substance to a 0.4 1 contain-
er for one-time marking of 100-150 individuals. Using
a brush to distribute the powder ensured deep pen-
etration of small granules into the folds between the
segments of the beetles’ bodies, under the elytra, etc.
(Fig. 2).

To study the flight range and direction, marking
of the adult bark beetle was carried out in two ways:
fluorescent powder and individual notches (see Fig. 1).

The second marking method notches was per-
formed with a scalpel on the elytra slope of each beetle.
The experiment was divided into several stages. Initial-
ly, bark beetles were collected from a natural bioceno-
sis using pheromone traps. The second stage consisted
of marking the beetles and their subsequent release to
study the range and dispersal direction. For this pur-
pose, pheromone traps were hung at a distance of 0.2
to 2 km from each other in four directions. Repeated
capture of marked bark beetles was carried out at a dis-
tance of up to 12 km from the place of release (Fig. 3).
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In the 2022 studies, to study
the dispersal direction, traps
were placed in four directions:
northwest, northeast, southwest
and southeast, 6 pieces at inter-
vals of 0.2 km over a distance of
1.2 km from the release site. A
total of 24 traps were installed,
taking into account the wind
rose, where the prevailing wind
is from the southwest (Chalkin
et al., 2024c). In the 2023 stud-
ies, to study the dispersal range,

Puc. 1. BapaHTbl MEYEeHUA XKYKOB

Ips typographus pna skcnepumeHTa: options for the experiment:
a — oKpacka nopolukom niomMuHocpopa, a — fluorescent powder,
b — HaceuKmn Ha HaJKPbUIbSX

b — elytra notch

Puc. 2. Mpouecc okpawmBaHusa umaro  Fig. 2. Marking Ips typographus
imagoes with fluorescent powder
of different colors: a — green; b — blue

Ips typographus nromuHothopom
pasfiMuHbIX LLBETOB: d — 3e/1eHOro,
b — cuHero (thoTo aBTOpPOB) (photos by authors)
9TaroB. M3HavalbHO KOPOEJOB cCOOMpaId U3 ecTe-
CTBEHHOTO GMOIleHO3a C ITOMOINbI (PePOMOHHBIX
JIOByIIeK. BTopoii aTam 3akjioyajcs B MapKUPOBKe
JKYKOB U UX IOCJIEeAYIoNIeM BBINIYCKE AJII U3YyUeHUSI
IaJIbHOCTM U HaIlpaBJIeHUs pasJjieTa. [IJisd 3ToH 1eau
(epoMOHHbBIE JIOBYIIKY BbIBEIIMBAJIY Ha PACCTOSTHUU
or 0,2 1o 2 KM Ipyr OT Apyra B UeThIpeX HallpaBJle-
HUAX. [IOBTOPHBIN OTJIOB MEUEHBIX 0COOEl KOPOeI0B
OCYLIECTBJISJIV Ha PACCTOSHUU 10 12 KM OT MeCTa BbI-
mycka (cM. puc. 3).

[l n3yuyeHUs HaIllpaBJIEHUS pa3JjeTa B MCCeN0-
BaHUAX 2022 T. JIOBYLIKU pa3Mellajii B UeThIpeX Ha-
paBJIeHUSIX: CEBEpPO-3allaJHOM, CEBEPO-BOCTOUHOM,
FOT0-3aIlaIHOM, FOTO-BOCTOYHOM — 10 6 IIIT C UHTEPBA-
JioM 0,2 KM Ha IIPOTSXKEHUU 1,2 KM OT MeCTa BBIIIyCKa.
Bcero 661710 yCTaHOBJIEHO 24 JIOBYIIKY, YYUTHIBAS PO3Y
BETPOB, TJe TPe0bIaIalolM SIBJISIETCS BETEP I0T0-3a-
najHoro HampasjaeHusd (YaJkuH u ap., 2024c). B uc-
ciaenoBaHugax 2023 I. 4Jig U3ydeHUd LAaJbHOCTU pas-
JleTa MHTEPBAJI MEX/TY JIOBYIIEK YBEJIUUWIHU 10 2 KM,
rlie MaKCUMaJibHOE PAaCcCTOSIHUE COCTAaBUJIO 12 KM; OC-
HOBBIBaACH Ha pesynbTaTax 2022 I., 0CTaBUJIU TOJILKO
W3y4dyeHUe pasJieTa B I0T0-3allaJHOM HallpaBJIeHUU
KaK IIPUOPUTETHOM [IJIsI pasjeTa KOPOeIoOB B JaHHOMU
MeCTHOCTH. Bcero B 5TOM HalpaBJIeHUY YCTAaHOBJIEHO
1necTb (QEPOMOHHBIX JIOBYIIIEK.

OTnOBIEHHBIX B (DePOMOHHBIE JIOBYUIKU JKYKOB
Kopoena-Tunorpada mpocMaTpuBaiu moj 6MHOKY-
asapoMm Carl Zeiss Stemi 305 ¢ Yd-ocBeTUTENEM LI
KOPPEKTHOro 06Hapy)XeHUsI Ha TTIOBEPXHOCTY MMaro
CcJelloB KpacsIlero BelllecTBa JiloMUHOGoOpa. YUeT

Fig. 1. Ips typographus marking

the interval between traps was
increased to 2 km, where the
maximum distance was 12 km,
based on the results of 2022,
only the study of dispersal in the
southwest direction was left, as a
priority for the dispersal of bark
beetles in this area. A total of 6
pheromone traps were installed
in this direction.

The bark beetles collect-
ed in pheromone traps were ex-
amined under a Carl Zeiss Stemi
305 binocular with a UV illumi-
nator to correctly detect trac-
es of the fluorescent powder on
the imago surface. The materi-
al from the traps was counted at
intervals of 2—-5 days.

The experiment included
5 releases of marked bark bee-
tle imagoes. A total of 2,057 in-
dividuals were marked over the course of two seasons,
1,275 of which were marked using the notch method
and the rest using fluorescent powder (see Table 1).

During the study, weather conditions were taken
into account — the release was carried out during the
day in warm weather, without precipitation. The lure in
the traps was replaced once every two weeks.

For the experiment, a three-level wooden stand
with vertical and horizontal surfaces measuring
20x20x15 cm was mounted, which ensures the suc-
cessful flight of insects (Fig. 4). Similar devices are
used in other experiments (Meurisse, Pawson, 2017).

RESULTS AND DISCUSSION

A total of 137 bark beetles were recaptured during the
study period, which is 7% of all marked individuals.
According to Meurisse and Pawson (2017) and Hinze
and John (2020), the optimal recapture rate for bee-
tles is 6-15%. Limiting factors for recapture could be
weather conditions, diseases, and predators, which can
lead to a decrease in the number of beetles after their
release.

118 individuals marked with fluorescent powder
were recaptured (Fig. 5)

In recaptured bark beetles, the powder (at least
10%, according to visual assessment) remained on the
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MaTepraJia U3 JOBYLIEK ITIPOMU3BOIMIN C MHTEPBAJIOM
B 2—5 CyTOK.

SKCIIePUMEHT BKJIIOUAJ ITITh BBIIIYCKOB MEYEHBIX
uMaro kopoega-turnorpada. B TeueHune AByx CE30HOB
Bcero 6b1710 moMeueHo 2132 ocobu, u3 Hux 1350 — me-
TOJIOM HacedKu, OCTaJIbHbIE ITOPOIIKOM JIIOMUHOPOPa
(cM. Tabu. 1).

[Ipu npoBefeHUU HCCIeN0BAHUS YUNThIBAINUCD
TIOTOJIHBIE YCIJIOBUS — BBIITYCK IIPOBOAUNY SJHEM B Te-
TLJIYT0 TIOT0Ty, 6e3 0CaIKOB. 3aMeHy aTTpaKTaHTa B JIO-
BYIIKaX IPOBOIMJIN Pa3 B iBe HeJIENU.

Il sKCIIeprMeHnTa 6blIa CMOHTUPOBaHA TPEX-
YPOBHEBAs JePEBIHHAS MOACTaBKa C BEPTUKAJbHbI-
MU U TOPU3OHTAJbHBIMU ITOBEPXHOCTSIMU Pa3MePOM
20 x 20 x 15 cM, KoTOopas o6ecrieunBaeT yCIEIIHbIN
B3JIET HaCEKOMBIX (CM. puc. 4). B Ipyrux sKCIepu-
MeHTaX MPUMEHSIOT aHaJIOTUUYHbIE TPUCITOCOBJIEHUST
(Meurisse, Pawson, 2017).

PE3VJIBTATBI U OBCYKJIEHHNE

Bcero 3a rmepuoj, ucciiefOBaHUM TOBTOPHO OBLIO OT-
JIOBJIEHO 137 XKyKOB Kopoega-Tumnorpada, 4To co-
cTaBJisieT 7% OT BCeX MeueHbIX ocobeil. [To MHEHUIO
H. Mepucc u C. IToycona (Meurisse, Pawson, 2017),
a taxske Ik, Xuniie u P. Ixona (Hinze, John, 2020), om-
THMMAaJIbHBIM TTOKa3aTeJeM OBTOPHOIO OTJIOBA XKYKOB
aBasercd 6—15%. OrpaHuYuBawIIIMU (HakTopaMu
TIOBTOPHOT'0 OTJIOBA MOTJIX OBITh ITOTO/IHbIE YCJIOBUS,
00JIe3HY U XUITHUKU, UYTO MOXKET ITPUBOAUTH K CHIUKE-
HUIO UMCJIIEHHOCTY JKYKOB II0CJIe UX BBIMTyCKa.
MeueHHBIX JIOMUHO(POPOM IIOBTOPHO OTJIOB-
JieHo 118 ocobeii (cM. puc.5). Y IIOBTOPHO OTJIOBJIEH-
HBIX KOPOENIOB TMOPOIIOK (110 BU3yaJIbHOU OIleHKe
He MeHee 10%) ocTaBaJjics Ha Tejle, KOHIIEHTPUPYSICh
TIPeuMyleCTBEHHO B CKJIaZKaX Teprura 6pouIHoro
OTIleJIa, a TaK)XKe Ha MepeJHEeCINHKe U HaJJKPBLIbIX
(cM. puc. 6, b). HTeHCUBHOCTh OKPAaCKHU 3aBUCEJa
OT MPOJOJKUTENBHOCTU MEePUOLa OTJIOBA, OLHAKO
KpacsaIui MUTMEHT OTUYETIMBO BBISBJISAJICS Ha BCEX
TIOBTOPHO OTJIOBJIEHHBIX XXyKax. Ocobu, ToiiMaHHbIEe
B HauaJjie SKCIIepUMEeHTa, UMeJIY XOPOIII0 OKpaIleHHYI0
TIOPOIIKOM ITOBEPXHOCTD TEJa, TOTAA KaK y ITOMMaH-
HBIX Yepes /IBe HeJlesIU KpacAIIuii TUTMEeHT IIpocMa-
TPUBAJICS TOJBKO Iof, anuTpamMu. KpoMe Toro, Ha Ha-
JIV4re IOPOIIKa Ha TeJie )KyKa MOTYT BIUATh LOXKIU
WY AJIUTEJbHBIE TT0JIeThl HACEKOMOTI0, B Pe3yJIbTaTe

Ta6.1. 1. KosinuecTBO MapKHPOBaHHBIX
umaro Ips typographus B nepuop,
HccJIeJOBaHUSA

Table 1. Number of marked Ips typographus
imagoes during the studies

Kou1-Bo BbIny-

I[EHHBIX ’KyKOB
Number of Cmoco6
Toxg Jara Release released MapKHUPOBKU
Year BbImycka date beetles Marking
. 15 uwHa 15 June 387 TTOpOMmOoK
25 mioHst 25 June 395 Powder
28 utoHsa 28 June 478
Haceuka
2023 lwutona 01 July 563 Notch

13 utonmg 13 July 309
Bcero Total 2132

Puc. 3. Cxema pasmeweHna

Fig. 3. Trap placement
nosylwek B nepuop nposepeHns  during the study

nccnefoBaHus: a — cxema
pasMeLLeHus NoByLLEK
Ha kapTe (Kpyr — MecTo (circle - release location
Bbinycka Ips typographus, of Ips typographus,

pom6 — pasmeleHme 6apbepHo- diamond — placement
BOPOHOYHbIX JIOBYLLEK: of barrier-funnel traps:
6enbin poM6 — 2022, white diamond - 2022,
KpacHbIN — 2023) («AHAaeKc red — 2023) (Yandex Maps
kapTbi» https://yandex.ru/maps) https://yandex.ru/maps)

period: a — trap
placement on the map

body, concentrating mainly in the folds of the abdom-
inal tergite, as well as the pronotum and elytra (Fig. 6,
b). The coloration intensity depended on the capture
period duration, but the coloring pigment was clear-
ly visible on all recaptured beetles. Individuals caught
at the beginning of the experiment had a body surface
well colored with powder, while in those caught two
weeks later, the coloring pigment was visible only un-
der the elytra. In addition, the presence of powder on
the beetle’s body can be affected by rain or long flights
of the insect, as a result of which they can lose a sig-
nificant part or even all of the powder. Thus, the re-
sults of the 2022 experiment indicate that the fluores-
cent powder marking method is effective for marking
the Ips typographus, although its contrast may decrease
over time. This highlights the importance of consid-
ering factors affecting marking retention when plan-
ning further research and monitoring of bark beetle
populations.

Mai Ne 2 (23) 2025 21



MOHUTOPUHI  MONITORING

Puc. 4. TpexypoBHeBas

kopoenos (hoto aBTOPOB) (photo by the authors)
KOTOPBIX OHU MOTYT IOTEPSATh 3HAUUTEIbHYI YaCTh
WJIM Iake BECh TTOPOIIOK. TakuM 06pa3oM, Pe3ysIbTaThl
sKcriepuMeHnTa 2022 I. CBULETEJIbCTBYIOT O TOM, UTO
MEeTO/;, OKpacKy JIoMUHOMOpoM gBiigeTcs 3PeKTUB-
HBIM JIJIT MaPKUPOBKY Kopoea-Turnorpada, XoTs ero
KOHTPACTHOCTb MOKET CHUYKAThCS CO BDEMEHEM. JTO
MMOAYEPKUBAET BAXKHOCTD yueTa (paKTOpOB, BAUSIIOIIAX
Ha COXPAaHHOCTb MapKUPOBKY, TIPU IJIAHUPOBAHUN
JaJIbHEUII VX MCCIeNOBAHUY ¥ MOHUTOPUHTA ITOITY-
JIATIIUY KOPOeoB.

YcTaHOBJIEHO, YTO MaKCUMaJbHOE KOJIUYECTBO
JKYKOB — 88 ocobetr (74% OT Bcex ITOBTOPHO ITOMMaH-
HBIX B 2022 T.) — 66110 3a()MKCUPOBAHO B IOTO-3a-
MaJlHOM HampaBJieHuu (CM. puc. 7, a). ITO CBUIE-
TEJIbCTBYET O TOM, UYTO KOPOEAbl UMEIOT TEHIEHI]UI0
MUTPUPOBATh B ONpPENeJIEHHOM HaIlpaBJIeHUM, YTO
MOXET OBITH CBSI3aHO C TTIOMCKOM TTOAXOAANINX PACTE-
HUM-X035€B U YCIOBUM IJIST PA3MHOKEHUS.

BTopo# MeToJ MapKMPOBKY — HACEUKa Ha HaJl-
KPBLIbSIX BCer 1a 6bLjIa 3aMeTHA ITPY [TIOBTOPHOM OTJIOBE
MeUeHBIX KYKOB. OJJHAKO JJis TIOBBIIIEHNS HAIEXKHO-
CTU PEKOMEHYETCS UCIT0JIb30BATh JIYITY C YBEJIUUEe-
HueM He MeHee 10 pas, UTo MO3BOJIET 60JIE€ TOUHO
UIeHTUPUIIMPOBATh MAPKUPOBAHHBIX 0cobeli. MeTo[,
HACeUKU SBJISIETCS HAJEKHBIM U 3 (PEKTUBHBIM JIJIsT
MapKUPOBKYU HACEKOMBIX, TIO3BOJISIS HE TOJbKO OT-
CJIeXXVBATh UX MepeMelleHus, HO U OLIEeHMBAaTh YUC-
JIEHHOCTB TIOMyJIIIuii B aKocucTeMme (Hagler, Jackson
2001). B 2023 1. 661710 TIOBTOPHO OTJIOBJIEHO 19 MapKu-
POBaHHBIX KOPOEIOB, UTO COCTABJIAET 1,4% OT 06111ero
4ucyia MapKUPOBaHHBIX 0c06eil (cM. puc. 5).

[Tpy U3y4eHU Y JaJIbHOCTY PasjieTa MapKUPOBaH-
HbIEe KOPOe bl 661711 3a()MKCUPOBAHBI B TPEX U3 IIECTU
BBICTABJIEHHBIX JIOBYIIKAX, PACIIOJIOXKEHHBIX B OT0-
3arraJHOM HalrpasjieHuu (CM. puc. 7, b). HauboJsbInee
Kosu4yecTBO ocobett (11 )kyKoB) 6bLJIO TOMAHO B JIO-
BYIIIKE, yCTAHOBJIEHHOM HA PACCTOSTHUM 2 KM. ITO CBSI-
3aHO ¢ 6eCpensaTCTBEHHbIM IIepeMEIeHUEM JKYKOB

Fig. 4. Three-level wooden stand
nepeBsiHHas nopcTtaBka ans B3neta  for bark beetles flight

It was found that the maximum num-
ber of beetles, 88 individuals (74% of all re-
captured in 2022), was recorded in the south-
west direction (Fig. 7a). This indicates that
bark beetles tend to migrate in a certain direc-
tion, which may be associated with the search
for suitable host plants and conditions for re-
production.

The second marking method with notch-
es on the elytra were always noticeable when
recapturing the marked beetles. However,
to increase reliability, it is recommended to
use a magnifying glass with a magnification
of at least 10 times, which allows for more
accurate identification of the marked ima-
goes. The notch method is reliable and effec-
tive for marking insects, allowing not only to
track their movements, but also to estimate
the population size in the ecosystem (Hagler,
Jackson 2001). In 2023, 19 marked bark bee-
tles were recaptured, which is 1.4% of the to-
tal number of marked individuals (Fig. 5).

When studying the dispersal, marked
bark beetles were recorded in three of the
six traps set up in the south-west direction
(Fig. 7, b). The largest number of individuals
(11 beetles) was caught in a trap set at a dis-
tance of 2 km. This is due to the unimped-
ed movement of beetles across open spaces such as
meadows, agrocenoses, forest belts, where the traps
were placed.

The greatest distance at which the beetles were
noted was 6 km (Fig. 7, b). Three individuals were

B MeueHbIX

[l NOBTOPHO OT/IOBNEHHbIX

[ OTNOBMEHHbIX 683 MapKUPOBKHU
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KONIM4YeCTBO nMaro Kopoe,ua-Tmnorpacba, wT
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Puc. 5. KonuuectBo MeueHblx  Fig. 5. Number of marked
(nopolwkom nromMuHochopa (with fluorescent powder
2022 r., Haceukor 2023 T.) 2022, with a notch 2023)
1 MOBTOPHO OT/IOBJIEHHbIX and recaptured

umaro Ips typographus Ips typographus imagoes
B MNepuopg, uccriefoBaHus during the study period
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TI0 OTKPBITOMY ITPOCTPAHCTRY,
TaKUM Kak Jiyra, arpolleHO3bI,
JIECOTIOJIOCHI, TZie OBLIN ycTa-
HOBJIEHBI JIOBYIIIKH.

HamGoJiblllee paccTOsSTHUE,
Ha KOTOPOM GBIJIM OTMEUYEHBI
JKYKU, — 6 KM (cM. puc. 7, b). B yo-
BYIIIKY, yCTAaHOBJIEHHYIO HA 5TOM
paccTosTHUU, OBIJIO OTJIOBJIIEHO
B TEUEHUE IByX MecsIleB 3 0Co-
6u. IIUTENbHBIN IePUO, OTJIO-
Ba, BEPOSATHO, MPEAIIoJaraer,
YTO YaCTh KOPOEJOB OCTaHAaB-
JINBAETCS Ha MOTEHIMAJbHBIX
IepeBbAX-X0359€BaxX, a 3aTeM
POMIOJIKAeT paccejeHue. Mc-
cinepoBatenu E. dopce u C. Co-
Oepr B CBOUX 3KCIIepUMEeHTax
YCTAaHOBWJIY, YTO KOPOE-TUIIO-
rpad MOXeT JieTaTh HaJ, [10JI0-
oM Jieca ¥ IIepeMelaThCs Ha 3HAYUTEIbHbIE PACCTO-
STHUS, TIPEBBIMIAIOIIYE AeCATKY KuioMeTpoB (Forsse,
Solbreck, 2009).

B JIOBYIITKY aTTPaKTAHT ITPUBJIEKAJ KaK MEYEHBIX,
TaK M HeMeueHbIX 0cobelt kopoema-Turorpada. B Teue-
HUeE IBYX JIET OTJIOBJIEHO 392 ocobu (cM. puc. 5). Bo Bpe-
M TTOBTOPHOT'O OTJIOBA KYKOB HEJIb3sI UICKJIF0UATh BEPO-
SITHOCTB TOTO, UYTO KPYIIMHKY MOPOIIKA JIIoMUHOGOpa
MOTYT IEPEHECTUCH Ha TeJI0 HeEMEUEeHbIX 0c06el TIpu
COBMECTHOM JJIUTEJIbHOM HAXOXKJAEHUY B JIOBUEM CTa-
KaHe JIOBYIIKU. [T03TOMY Ba)XHO YUUTBIBATh BO3MOXK-
HOCTb IIEPEKPEeCTHOTO 3arpsA3HEeHUI U IIPUMEHITh

nroMuHodopa Ha Tene kopoega-Tunorpaca
Ips typographus nopolkom nroMuHoopa
(nop, YO-u3snyueHvneM): a — nepeq, BbiMyCcKoOM,
b — nocne otnosa ((hoTo aBTOPOB)

Puc. 6. UHTeHcuBHOCTb pacnpepeneHus nopowka Fig. 6. Intensity of fluorescent

powder distribution on the body of
Ips typographus (under UV radiation):
a — before release, b — after capture
(photo by the authors)

caught in a trap set at this distance over the course of
two months. The long period of catching probably sug-
gests that some of the bark beetles stop on potential
host trees and then continue to disperse. Research-
ers E. Forsse and S. Solberg established in their exper-
iments that the bark beetle can fly above the forest can-
opy and move significant distances, exceeding tens of
kilometers (Forsse, Solbreck, 2009).

The lure attracted both marked and unmarked
bark beetle specimens to the traps. Over the course of
two years, 392 specimens were caught (Fig. 5). During
repeated beetle catching, it is possible that fluorescent
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Puc. 7. KonuyecTBo NOBTOPHO OTNOBAEHHbIX

Fig. 7. Number of Ips typographus imagoes recaptured

B (hepOMOHHbIe NoByLKY umaro Ips typographus
Ha pasfIMYHOM PacCTOSIHAM OT MecTa BblnycKa:
a — u3y4yeHue HanpasnieHus pasneta (2022 r.),
b — usyueHue panbHoctu pasneta (2023 r.)
(poMb6 - hepoMoHHas noByLIKa,

KpYr — MecTo BbifycKa umaro,

NYHKTUPHAasA JIMHUS — po3a BeTpa,

(..) — oTnoBneHo umaro, WT;

1..12,0.2..1.2 — paccTosHMe OT MecTa Bbifycka
uMmaro, kM; [..] - noeTopsiemMocTb

HanpasneHun seTpa %)

in pheromone traps at different distances from the release site:

a - dispersal direction study (2022);

b — dispersal distance study (2023)

(diamond - pheromone trap; circle — imagoes release place;
dotted line — wind rose; (..) — adults captured, pcs;

1..12, 0.2..1.2 - distance from the place of imagoes release, km;

[..] - wind directions frequency %)
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IOIIOJIHUTEJIbHBIE METOIBI NJIT MUHUMU3AIWU I10-
TPEIIHOCTEN IIPY UCIIOIb30BaHUY STOTO METO/IA.

HecMOTpS Ha TO YTO MapKHPOBKA C IIOMOIIBIO
Hacedek SIBJISIeTCS HaZeX)KHBIM METO0M, 3TOT ITPOIeCC
JIOCTaTOYHO TPYAOeMKUii. KpoMe TOTo, TPy U3yUYeHU U
9KOJIOTUYECKHUX XapaKTEePUCTUK HEBO3MOXKHO ITIOMe-
TUTH HACEUKON MEJIKMX KYKOB, TAKUX KaK COCHOBBIN
Kopoex-kpoiuka (Crypturgus hispidulus C.G. Thomson,
1870), rpaBep 06bIKHOBEHHBIN (Pityogenes chalcogra-
phus Linnaeus, 1761), pasaMepbl KOTOPBIX He ITPEBbI-
mwaT 1,5 MM. B Takux ciyvyadax IIpueMJieMbIM Bapu-
aHTOM OCTaeTCs TOJIbKO OKpacKa ITOPOIIKOM. OTOT
MeTog, 103BoigeT 3PHEKTUBHO MAaPKUPOBATh MEJIKME
BU/ZIbI B GOJIBIIOM KOJIMUYECTBE, MUHUMUIUPYS IPU
9TOM PHUCK ITOBPEXIEHUS HACEKOMBIX ¥ 00ecIeurnBas
WX COXPAHHOCTbE.

Kopoezbl MOTYT TIEPEHOCUTDH Pa3jIMUHbIE TTa-
TOTeHHbBIE OPTAaHU3MBI, ITPEICTABJISI0IIE CO00H ce-
PBE3HYI0 YTPO3Y IJg PacTeHUsI-X03guHa. Hammpumep,
B IIpeBecrHe COCHBI OOBIKHOBEHHOM OBINY 3aperu-
CTPUPOBAHBI Pa3jMYHble BUILI HeMaTOn — Bursaph-
elenchus paraburgeri, B. doui, a Taxxe Teratorhabditis
synpapillata v Micoletzkya synpapillata, KOTOpbIe Tiepe-
HOCSITCS BEPIIMHHBIM KopoenoM Ips acuminatus (YaJji-
KUH ¥ Ap., 2024a). 3T HeMAaTObl ObIIN OTMEUYEeHbI
B GOJIBIIIOM KOJIMYECTBE IO/, SJIUTPAMU XKYKOB. [Tpo-
HUKas B APEeBECUHY, KOPOEbl CO3MAI0T YCIOBUS AJIST
paccejieHMs 3TUX ITATOT€HOB, HAHOCAIIVX BPE, IIPO-
BOIAIIEl crcTeMe epeBbeB. [IaToreHHble HeMAaTO bl
MOTYT BBI3BIBATh KaK yChIXaHWE HEOOJbIINX yUaCT-
KOB IpeBECUHBI, TAK U TUOEJIb BCETO JIepeBa.

3AKJIIIOYEHUE

VizydyeHUe NaJbHOCTY U HATIPABJIEHUS PA3JIeTa KOPo-
€JIOB SIBJISIETCS Ba)XHBIM MHCTPYMEHTOM JJIsl 3alU-
ThI JIECHBIX HKOCUCTEM U TIPEAOTBPAIleHUs TOTEPD
JIeCHOT0 KoMILIeKca. [loHuMaHVe HAMPaBIeHUSI UX
pasjieTa MOXET IIOMOYb B TPOTHO3UPOBAHUY HOBBIX
MEeCT JIOKaJU3alluy BPEeJUTEs, UTO IO3BOJUT MIPU-
HSITb CBOEBPEMEHHbBIE MePbI [JIS UX TPEeIOTBPAIIeHN T,
TEM CaMbIM YMEHbIIAs PUCK BCIIBIIIKY YNCIEHHOCTH
KOpOeJa, ¥ CHU3UTh BEPOSTHOCTD MIPSIMOTO U COMYT-
CTBYIOIIETO yIepba.

VccrenoBaHue II0KA3aJio BO3MOXXHOCTb IIPU-
MeHeHUs MapKUPOBKU Kopoeja-Tumnorpada aByMa
crioco6aMy — MOPOIIKOM JIIOMUHOGOPA U HACEUKOU
Ha CKaTe HAJKPBLIUN — IJIS U3YUYEHUST MUTPAIUUA
JKYKOB. [IpuMeHeHue JIoMUHODOPa MO3BOJILET Olle-
HUTb HaIlpaBJieHUe pasJjieTa Kopoema. Takoi cmocob
MapKUPOBKU IMTO3BOJISIET OBICTPO OKPACUTH OOJIBIIOE
YKCJI0 0co6Geit KOPOe0B pa3INUHOro pasMepa. K ero
HEeZOCTAaTKaM MOXKHO OTHECTH CITOCOBGHOCTD K Tepe-
Jlade KPYIIUIL TTIOPOIIKa Ha HEMapPKUPOBAHHBIX JKYKOB,
a Tak)Ke BEePOSTHOCTH ITOTEPU ITOPOIITKA HACEKOMBIMU
C TeUeHeM BPEMEHN.

Haceuka sBJisieTcst 60Jiee HaJeXKHBIM MapKEPOM,
COXPaHSIOIUMCS B TeUeHNe BCel )KU3HU HaCeKOMOTO,
OJTHAKO TIOIXOIUT JIJIsI HAHECEHUS TOJIbKO Ha KPYITHbIX
0c006s1X. ITOT METO, IIPHEMJIEM JIJIS IIPOLOJIKUTENIHHO-
T'O TIEPUO/ia UCCIEIOBAHUT.

[Topourok TroMrHOMOPa 1 HaceUKa Ha CKaTe HaJl-
KPBLIUH )KYKOB SIBJISIOTCS JTOITYCTUMbBIMU CITOCO6aMU
MapKUPOBKY KOPOEJIOB U MTO3BOJIAIOT PEIIUTD BOIIPOC
OTCJIEKUBAHUSI MUTPAIIMOHHON aKTUBHOCTU KOpOe-
JIOB, a TAaK)X€ PacCIPOCTPAaHEHUS aCCOIIMUPOBAHHBIX
C HUMU OTTaCHBIX HEMATOIHBIX ¥ TPUOHBIX TTATOTEHOB.

powder grains may be transferred to the body of un-
marked specimens during their long-term presence
in the trap’s catching cup. Therefore, it is important to
consider the possibility of cross-contamination and to
use additional methods to minimize errors when us-
ing this method.

Although notch marking is a reliable method, it
is quite a labor-intensive process. In addition, when
studying ecological characteristics, it is impossible to
mark small beetles with notches, such as Crypturgus
hispidulus C.G. Thomson, 1870, Pityogenes chalcographus
Linnaeus, 1761, whose sizes do not exceed 1.5 mm. In
such cases, only powder marking remains an accept-
able option. This method allows for the effective mark-
ing of small species in large quantities, while minimiz-
ing the risk of damage to insects and ensuring their
safety.

Bark beetles can transmit various pathogens
that pose a serious threat to the host plant. For ex-
ample, various nematode species— Bursaphelenchus
paraburgeri, B. doui, as well as Teratorhabditis synpapil-
lata and Micoletzkya synpapillata have been recorded in
Scots pine wood, which are transmitted by Ips acumina-
tus (Chalkin et al., 2024a). These nematodes were not-
ed in large numbers under the beetle elytra. By pene-
trating the wood, bark beetles create conditions for the
dispersal of these pathogens, which damage the vascu-
lar system of trees. Pathogenic nematodes can cause
drying of both small areas of wood and the death of
the entire tree.

CONCLUSION

Studying the range and direction of bark beetle flight
is an important tool for protecting forest ecosystems
and preventing losses of the forest complex. Under-
standing the direction of their flight can help in pre-
dicting new locations of pest localization, which will
allow timely measures to be taken to prevent them,
thereby reducing the risk of bark beetle outbreaks
and reducing the likelihood of direct and collateral
damage.

The study showed the possibility of using two
marking methods of the bark beetle (fluorescent pow-
der and notches on the elytra slope) to study the bee-
tle migration. The use of fluorescent powder allows to
estimate the direction of the bark beetle’s flight. This
marking method allows to quickly color a large number
of bark beetles of various sizes. Its disadvantages in-
clude the ability to transfer powder grains to unmarked
beetles, as well as the likelihood of the insects losing
powder over time.

The notch is a more reliable marker, which re-
mains throughout the insect’s life, but is only suitable
for application to large specimens. This method is suit-
able for long-term studies.

Fluorescent powder and notches on the bee-
tles’ elytra slope are acceptable methods of marking
bark beetles and make it possible to resolve the issue
of tracking the migratory activity of bark beetles, as
well as the spread of dangerous nematode and fungal
pathogens associated with them.
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AHHOTALIUA
Convolvulus arvensis L. (BbIOHOK II0JIEBOII) — MHOTO-
JIETHUM KOPHEOTIIPHICKOBBIN COPHSAK, BKIIFOUEHHBIN
B uTocaHUTapHble TPe6GOBAHUSI U KapaHTUHHbBIE
mepeyvHu psaga cTpal bimxHero BocTtoka u CeBepHOU
Amepuku. B Poccyy BbIOHOK IT0JIEBO ABJISIETCS ITPaK-
TUYECKU KOCMOIIOJIUTOM, 3aHUMAas OOV PHBIE TEPPU-
TOPUU OT FOXKHBIX CTETIEH 0 yMEPEHHBIX IMUPOT. 30HA
€Tro0 pacIpPOCTPaHEHUS COBMIAIAET C KIIIOUEBBIMU Pac-
TEeHUEeBOJIUECKUMU PETMOHAMHU, BKJIOUasi [T0BOJIKbE,
CeBepHbIlt KaBkas u LlenTpanbHoe UepHO3eMbe, Tle
OH KOHKYPUPYET C 3¢ PHOBBIMU U TEXHUYECKUMU KYJTb-
Typamu. ['my6oKas KopHeBas crucTteMa (1o 2—3 METPOB)
obecrieunBaeT COPHSIKY UCKIIOUUTENbHY0 YCTONYM -
BOCTH K MeXaHUYeCKOHM 06paboTke U GOJIBIINHCTBY
repbUIIMIOB, @ BBICOKAS CEMEHHAS IPOAYKTUBHOCTD
(mo 500 ceMsH Ha pacTeHMe) ¥ UX JOJTOBEYHOCTD (Co-
XPaHSIIT BCXOXeCTh 1o 50 jeT) hopMuUpyoT o6uup-
HBIY TOYBEHHBIY 6AHK JUACIIOP. ITO IPUBOIUT K MHO-
TOJIETHUM SKOHOMUYECKUM TIOTEPSIM M3-3a CHUKEHUST
ypoxaitHocTu Ha 20-30% 1 pocTa 3aTpaTr Ha MEPOIIPU-
aTus 110 60pw6e ¢ C. arvensis. Oas 3 HeKTUBHOTO KOH-
TPOJIst TPeBYI0TCS MHOTOJIETHYE NHTETPUPOBAHHbBIE
MepBI: coueTaHue cCeBO060pOTa C KyJIbTypaMU-KOH-
KypeHTaMu (HapuMep, JIOIEPHOM), IPpUMEeHEeHNE
repOuLUA0B MIPOJOHTUPOBAHHOTO AeticTBUsd. Ocoboe
3HaYeHNe UMeeT KOHTPOJIb AUACIIOP BbIOHKA B IO -
KapaHTUHHOMN MPOLYKIIMY, BKIOUAIIUN CTPOTUN
aHaJau3 mapTuu, opopMiaeHne pUTOCAHUTAPHBIX
cepTudUKaTOB ¥ 06pabOTKY IPy30B, YTOOBI ITPEJOT-
BPAaTUTh HENpeLHAaMEePEeHHYI WHTPOAYKIINI0 BUA
B HE3apa’kKeHHbIE PETUOHBI, TIe OH MOXKET HAPYUIUTh
JIOKAJIbHbIE €CTECTBEHHBIE SKOCUCTEMBI U arpOLeHO-
3bl. B paboTe paccMOTpeHb! (DUTOCAHUTAPHbBIE acIleK-
ThI SKCIIOPTA 3€PHOBOM MPOAYKIIUU C BO3MOXKHBIM
PUCKOM 3aCOPEHUS BbIOHKOM IT0JIEBBIM. JIJIsT BOCBMU
TOCY[IapCTB BbIOHOK I10JIEBOU SIBJISIETCS KADAHTUHHBIM
WJIY PETyJIMPYyeMbIM BPeIHbIM OpranuamMoM. CocTas-
JIeHa OPUTWHAJbHASA KapTOCXeMa PAacIpOCTPaHEeHUS
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ABSTRACT
Convolvulus arvensis L. (field bindweed) — a perenni-
al root-suckering weed included in the phytosani-
tary requirements and quarantine lists of some coun-
tries in the Middle East and North America. In Russia,
field bindweed is practically cosmopolitan, occupying
vast territories from the southern steppes to temper-
ate latitudes. Its distribution area coincides with key
crop-growing regions, including the Volga region, the
North Caucasus and the Central Black Earth Region,
where it competes with grain and industrial crops. The
deep root system (up to 2—3 meters) provides the weed
with exceptional resistance to mechanical processing
and most herbicides, and high seed productivity (up to
500 seeds per plant) and their durability (retain germi-
nation for up to 50 years) form an extensive soil bank of
diaspores. This leads to long-term economic losses due
to a decrease in yield by 20-30% and an increase in the
cost of control measures for C. arvensis. Effective con-
trol requires multi-year integrated measures: a com-
bination of crop rotation with competing crops (e.g.,
alfalfa), and targeted application of slow-release herbi-
cides. Of particular importance is the control of bind-
weed diaspores in regulated articles, including strict
analysis of batches, registration of phytosanitary cer-
tificates and handling of cargo in order to prevent the
unintentional introduction of the species into the weed
free regions, where it can disrupt local natural ecosys-
tems and agrocenoses. The paper considers phyto-
sanitary aspects of grain exports with a possible risk
of contamination with bindweed. For eight countries,
bindweed is a quarantine or regulated pest. An original
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C. arvensis Ha TeppuTopuu Poccutickoit demepamnuu.
BBISIBJIEH KPYT OCHOBHBIX BUJIOB ITPOYKITUY, 3aCOPSI-
emoii cemenamu C. arvensis L., 1 COCTaBJIEH ITIepedeHb
HauMeHOBaHUY BUJOB MOJKAPAHTUHHOM ITPOIYKIINY,
oJiexkalneli JabopaTopHOM SKCIIEPTU3E IJIsI BhISIBJIE-
HUS SUACIIOP 9TOTO COPHOI'O PACTEeHMSI.

Knrouesvte cnosa. CopHble pacTeHUd, KapaHTUH
pacTeHUH, SKCIIOPT 3epHa.

BBEJIEHUE

bIOHOK moJieBo¥t (Convolvulus arven-
sis L.) aBageTcsa ogHUM U3 HauboJiee
YCTOUUYMBBIX U TPYAHOUCKOPEHU-
MBIX COPHSIKOB B MUPOBOM CEJIbCKOM
xo3aiicTBe (cM. puc. 1) (HukuTtus,
1983, Zimdahl, 1995). Buz BKIUYeH
B pocculickuii OTpacyieBoli Kjaaccu-
(bukaTOp COPHBIX pacTeHU, KaK ABY-
JIOJIbHBIY MHOTOJIETHU Y KOPHEOTIIPBICKOBBIN COPHSIK,
kop 5420 (OtpacyieBoii... 2018), a TaKKe B MeX/IyHa-
poxuyio basy maHHbIX EBpormetickoit u Cpegus3eMHO-
MOPCKOM opraHusanuy 1o 3amuTe pactenui (EPPO
Global Database), kog CONAR (EPPO Global Database).
BBIOHOK MOJIEBOY CITOCOGEH CHUKATh YPOXKANUHOCTH
CeJIbCKOX03IMCTBEHHBIX KyIbTyp Ha 20—-30% (Weaver
at al., 1982), a Takke 06j1a/JaeT BBICOKOW KOHKYPEHTO-
CTIOCOGHOCTDIO 38 CUET YHUKAJIbHBIX GUOJOTUUECKUX
0COOEHHOCTEN ero KOPHEBOM CUCTEMBI, KOTOpas obe-
CIIEeYMBAET BbIKMBAEMOCTbD Jla’Ke B HEOJIATOMIPUATHBIX
ycioBusx (Sosnoskie at al., 2020).

KopueBas cucteMa C. arvensis 3ajieraeT TJIyooKo,
TJIaBHBIA KOPEHB JOCTUTAET 3—6 M, a 6OKOBbIE KOPHU
PACIIpPOCTPAHSAIOTCS FOPU30HTANbHO Ha 2—4 M. Pa3BeT-
BJIEHHAsI KOpHEeBas cucTeMa (QOPMUPYET MHOXKECTBO
BTOPUYHBIX KOPHEH U TIOYEK, CITOCOGHBIX K CAMOCTOSI -
TeJIbHOMY pocTy (Sosnoskie at al., 2020). [Jaske KOpHe-
Bble (DparMeHTsI JJIMHOU 2—5 CM MOTYT JaTh HOBbIE
noberu, 4To obecrieunBaeT MOIHOE BEreTaTUBHOE
pasMHOXeHMe BbloHKa (Sosnoskie at al., 2020). Convol-
vulus arvensis pasMHOKaeTCs He TOJIbKO BEreTaTUBHO,
HO U ceMeHaMU, KOTOPbIE CITOCOGHBI COXPAHSTh JKU3-
HECIIOCOOHOCTD B IT0UBe 10 50 JIeT, YTO 3HAYUTEJIbHO
YCIIOXKHSET 60pb0OY C 3TUM COPHAKOM. OIHO B3POCII0e
pacTeHVe BbIOHKA MOXKeT IPou3BoLuTh 0T 50 ;o 500
cemsaH (Weaver at al., 1982). B 61aTOIPUSTHBIX YCJIO-
BUSX CEMeHHas MMPOAYKTUBHOCTb MOXET JOCTUTATh
o 1000 cemsH Ha pacteHue (Weaver at al., 1982).
Tak:ke MHOI'MI€ COPHBIE PACTEHMS, B TOM YMCJIE U BbIO-
HOK TIOJIEBOM, CJIY)KaT pe3epBaTOpaMu BpeauTesei
u 6osiesHeli (Cortat, 2022). ITOT MUPOKUM KOMILIEKC
61OJIOTUYECKUX 0COGEHHOCTEN MTO3BOJISIIOT BHIOHKY
II0JIEBOMY 6BITH BO MHOTMX CTPaHaX arpecCUBHBIM
CereTaJlbHbIM COPHSIKOM, CITOCOOHBIM OTPaHUYNBATH
SKCIIOPTHBIN MOTEHIMAaJl CEeJIbCKOX03IMCTBEHHON
npoxnykiuu (Cyxosios3oBa u znp., 2023). BmecTe ¢ TeM
B TIocJieHUE oAbl B Poccuu HaboaeTcs yCTOWU -
Bas TEHIEHIUA K POCTY 06BbeMa HKCIOPTa 3€PHOBBIX
KYJIBTYP POCCUMCKOTO MTPOUCXOXKAEHUSI. ITO Tpe-
OyeT ycuyieHUsT QUTOCAHUTAPHOTO KOHTPOJS DKC-
TIOPTHBIX MTaPTUM U YCTAaHOBJIEHUS UX COOTBETCTBUS

map of C. arvensis distribution in the Russian Federa-
tion has been compiled. A range of the main types of
products contaminated with C. arvensis L. seeds has
been identified and a list of regulated articles subject
to laboratory examination to identify diaspores of this
weed has been compiled.

Key words. Weeds, plant quarantine, grain export.

INTRODUCTION

ield bindweed (Convolvulus arvensis L.) is one

of the most persistent and difficult to eradi-

cate weeds in global agriculture (Fig. 1) (Ni-

kitin, 1983, Zimdahl, 1995). The species is

included in the Russian Weed Classifier as
a dicotyledonous perennial root-suckering weed, code
5420 (Russian... 2018), as well as in the internation-
al Database of the European and Mediterranean Plant
Protection Organization (EPPO Global Database), code
CONAR (EPPO Global Database). Field bindweed is ca-
pable of reducing crop yields by 20-30% (Weaver at
al., 1982), and is also highly competitive due to the
unique biological characters of its root system, which
ensures survival even in unfavorable conditions (Sos-
noskie at al., 2020).

The root system of C. arvensis is deep, the main
root reaches 3—6 m, and lateral roots spread horizon-
tally for 2—-4 m. The branched root system forms many
secondary roots and buds capable of independent
growth (Sosnoskie at al., 2020). Even root fragments
2-5 cm long can produce new shoots, which ensures
powerful vegetative reproduction (Sosnoskie at al.,
2020). Convolvulus arvensis reproduces not only vegeta-
tively, but also by seeds, which can remain viable in the
soil for up to 50 years, which significantly complicates
the control of this weed. One adult bindweed plant can
produce from 50 to 500 seeds (Weaver at al., 1982). Un-
der favorable conditions, seed productivity can reach
up to 1000 seeds per plant (Weaver et al., 1982). Also,
many weeds, including field bindweed, serve as res-
ervoirs of pests and diseases (Cortat, 2022). This wide
range of biological characters allows field bindweed to
be an aggressive segetal weed in many countries, capa-
ble of limiting the export potential of agricultural prod-
ucts (Sukholozova et al., 2023). At the same time, in
recent years, Russia has seen a steady upwards trend
in the exports of grain crops of Russian origin. This re-
quires strengthening phytosanitary control of export
batches and establishing their compliance with inter-
national phytosanitary standards. The laboratory-con-
firmed absence of quarantine weed diaspores in grain
when issuing a phytosanitary certificate is a prerequi-
site for export. The authorized national organization
for quarantine and plant protection in the Russian Fed-
eration is Rosselkhoznadzor. During the herbological
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Puc. 1. BbloHOK noneeow

MeXAYHAPOIHBIM (GUTOCAaHUTAPHBIM CTaHgapTaM. OT-
CYTCTBUE IVACIIOP KAPAHTUHHbBIX COPHIKOB B 3€PHE,
IO TBEPXKIEHHOE JTabOPaTOPHBIMU UCCJIEJOBAaHUSIMU
npu opopmiieHUN GUTOCAHUTAPHOTO cepTuduKara,
SABJIsIeTCS 06513aTEJIbHBIM YCJIOBUEM JJIsl SKCIIOPTA.
YIoJHOMOUYEHHOU HallMOHAJbHOU opraHusanueil
110 KapaHTWHY ¥ 3aluTe PacTeHUU B Poccuiickoi
denepanuu gsiasgercd Poccenbxo3Hansop. B xozxe
repboJIOTMYECKOUN HKCIIEPTU3BI, KOTOPYIO TTPOBOASAT
UCITBITATEJIbHBIE JabopaTopuu PoccebX03Ha130pa,
aKKpeIVTOBaHHBIE B chepe KapaHTUHA PACTEHUH,
yCTaHaBJIMBAETCSI COOTBETCTBUE 06Pa3I[0B WX ITPO6
SKCITIOPTHBIX 3€PHOBBIX MaPTUH (UTOCAHUTAPHBIM
Tpe6OBaHUAM rocyjapcTBa-noyyuyarensd. Llejabio
Hamey paboThl cTajlo n3yueHre GUTOCAaHUTAPHBIX
aCIIEeKTOB DKCIIOPTA 3€PHOBOY MPOAYKIIUU C BO3MOXK-
HBIM PUCKOM 3aCOPEHUS BbIOHKOM IT0JIEBBIM.

MATEPUAJIBI 1 METO/1bI
C 11eJ1bI0 YCTAHOBJIEHUS pacipocTpanenus Convolvu-
lus arvensis L. Ha TeppuTOopuy P® GbLIN UCITOTb30BaHbI
MHOTOYMCJIEHHbIE (DIIOpUCTUYECKE CBOIKM: «COPHBIE
pacTtenus CCCP: pyKOBOACTBO K OIIpeleJIEHUI0 COPHBIX
pacrtenuiit CCCP» (1934), «®mopa CCCP» (1953), «®iio-
pa eBpormeiickoit yactu CCCP» T. 5 (1981), «CopHbIe

Fig. 1. Field bindweed (Convolvulus
(Convolvulus arvensis L.) B nocese arvensis L.) in barley sowing,
aumeHsi, Pecnybnuka UHrywetus, Republic of Ingushetia, June 2024
ntoHb 2024 1. (choTo 0. B. Opnoeoii) (photo by Yulia V. Orlova)

examination, which is carried out by
the Rosselkhoznadzor testing labora-
tories accredited in the field of plant
quarantine, the compliance of sam-
ples or export grain lot samples with
the phytosanitary requirements of the
recipient state is established. The pur-
pose of our work was to study the phy-
tosanitary aspects of the grain prod-
ucts export with a possible risk of
bindweed contamination.

MATERIALS AND METHODS

In order to establish the distribution
of Convolvulus arvensis L. in the territo-
ry of the Russian Federation, numer-
ous floristic summaries were used:
Weeds of the USSR: a guide to the
identification of weeds of the USSR
(1934), Flora of the USSR (1953), Flo-
ra of the European part of the USSR
Vol. 5 (1981); Weeds of the flora of the
USSR (1983), Vascular plants of the
Soviet Far East (1989), Flora of Sibe-
ria (1994), Vascular plants of Russia
and adjacent states (within the former
USSR) (1995), Flora of Siberia. Vol. 11
(1997), Flora of the middle zone of the
European part of Russia (2014), Nat-
ural flora of the Crimean Peninsula
(2012), Flora of the Northwest Cau-
casus (2006), etc., as well as articles
on the finds of new adventitious spe-
cies in various regions of the Russian
Federation (Ulyanova, 1978; Lune-
va, 2008; Kozhevnikov, 2011); Aisto-
va, 2015; Aistova, 2015; Chkhobadze
et al., 2015; Muldashev et al., 2017;
Chernyagina et al., 2018; Pis’'marki-
na et al., 2019; Rubtsova et al., 2020;
Kozhin et al., 2020; GBIF). Informa-
tion from the following databases was used: EPPO
Global Database, GBIF: Global Biodiversity Information
Facility, CABI: Invasive Species Compendium, National
Depository Bank of Living Systems, Agroecological At-
las of Russia and Adjacent States: Agricultural Plants,
Their Pests, Diseases and Weeds.

The C. arvensis distribution map was constructed
using the open geoinformation system QGIS 3.10.10.

When compiling the list of C. arvensis contaminated
crops, the Reports of the FGBU “VNIIKR” testing labo-
ratories for the period 2020-2022 were used, as well as
the guidelines: Weeds of the USSR: a guide to identifying
weeds of the USSR, v. 2 (1934), Economic thresholds for
the harmfulness of pests, diseases and weeds in agri-
cultural crops (2016); Weed seeds (Dobrokhotov, 1961).

RESULTS AND DISCUSSION

Among importing countries, eight countries have re-
strictions on the presence of bindweed in products
(Table 1).
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Ta6J1. 1. PuTocaHuTapPHBINA cTaTyc Convolvulus arvensis L. B cTpaHax — UMIIOPTepPax

poccuiickoi mpoayKIiuu (1o cocTOTHUI0 Ha 2023 T1.),
mo JaHHbIM Poccesibxo3Ha30pa

Table 1. Phytosanitary status of Convolvulus arvensis L. in countries importing

Yka3aHo noj,

. . Ha3BaHUEM
Russian products (as of 2023) according to Rosselkhoznadzor B cTpane-
CoBpeMeHHOe umMIopTepe
Ha3BaHUeE Cop- Listed under
HOT0 pacTeHUus Regulating the name in
Modern Perynupyromasa importing ®PUTOCAHUTAPHBIH Phytosanitary the importing
weed name  cTpaHa-uUMIIOpTep country cTaTryc status country

ApaBckas Arab Perynupyembii ) ) Regulatgd non-
. HeKapaHTUHHBIN BPEIHBIN quarantine pest Convolvulus
Pecrniy6siuka Republic . .
Erpmer S OpraHu3M (JOTyCTUMOE (admitted number of arvensis
YHMCJIO CeMSIH < 13 IIT/Kr) seeds < 13 pcs/kg)
PerynupyeMbIit Regulated non-
JlmBaHCKas Lebanese HEKapaHTUHHBIN OPTaHU3M quarantine organism Convolvulus
Pecmy6siuka Republic (IOTIyCTMMOE YHCIIO CEMSH (admitted number of arvensis
< 20 mIT/KT) seeds < 20 pcs/kg)
PerynupyeMblit Regulated non-
He KapaHTUHHBIN BPeIHbIN quarantine pest
CoenuHEHHbBIE United States opraHusm Admitted number Convolvulus
[ITaThl AMEpUKU of America JomycTuMoe cofiepKaHue of seeds < 2 seeds / arvensis
<2cemsH/2,5-500T 2.5-500 ¢
Convolvulus (B 3aBUCHUMOCTH OT KyAbTypbl) (depending on crop)
arvensis L. - -
KuTatickas Republic .
. KapaHTUHHBIN . Convolvulus
Pecny6sinka of China N — Quarantine pest arvensis
(TaliBaHb) (Taiwan) e P
IleMokpaTuueckad Democratic
Coumanuctuueckas Socialist KapaHTUHHBII . Convolvulus
. . Quarantine pest .
Pecmy6auka Republic BPEAHBIN OPraHU3M arvensis
MIpu-Jlanka of Sri Lanka
Pecmrybiuka Republic KapaHTUHHBIN . Convolvulus
. . Quarantine pest .
Hukaparya of Nicaragua BpemHBIV OPraHU3M arvensis
WoprmaHckoe Hgshemue KapaHTVMHHBINU BPEJHBIN Quarantine pest Convolvulus
XalnrMuUuTCcKoe Kingdom opraHusM (A2, oTpaHUYEHHO .. .
(A2, limitedly present) arvensis
KoposeBcTBO of Jordan pacIpocTpaHeH)

pactrenus diops CCCP» (1983), «CocymucThie pac-
TeHUs coBeTcKoro JanbHero BocToka» (1989), «dio-
pa Cubupu» (1994), «Cocynuctsie pacteHus: Poccun
U COTIPEENIbHBIX TOCYNAPCTB (B MpejiesiaX ObIBIIEro
CCCP)» (1995), «®nopa Cubupu» T. 11 (1997), «dio-
pa cpemHel IT0JOChl €BPOMNeHcKol yacTu Poccum»
(2014), «ITpupoaHas dopa KpbIMCKOT0 ITOJIyOCTPOBa»
(2012), «dnopa CeBepo-3amagHoro Kaskaza» (2006)
U Op., @ TAKXKe CTaThX O HaXOAKaX HOBBIX aJlBEHTUB-
HBIX BUJIOB B PasJUYHbIX peruoHax P® (YiabsgHOBA,
1978; JlyHeBa, 2008; KoxeBHukos, 2011; AucToBa,
2015; Auctora, 2015; UYxo6anse u np., 2015; Mynga-
mweB U gp. 2017; YepuaruHa u gp. 2018; [IlucemapkuHa
u ip., 2019; Py6uoBa u ap., 2020; Koxxun u 1p., 2020;
GBIF). Vcriosib3oBasach nHQOPMALUsS CIELYIOIIUX
6as ganubix: EPPO Global Database, GBIF: Global Bio-
diversity Information Facility, CABI: Invasive Species
Compendium, «HaluoHaJIbHbIN 6aHK-IEII03UTapUn
JKMBBIX CUCTEM», «ATPO3KOJIOTUYECKUH aTiac Poccuu
U COTIPEleIbHBIX TOCYNAPCTB: CeJIbCKOX03IICTBEHHbIE
pacTeHus, UX BpeuTesu, 60JIe3HU U COPHIKU».

KapTocxeMa pacnpocTpaHeHus C. arvensis mo-
CTpPOEHA C TIOMOIIbI0 OTKPBITON TeorOpMaIuoOHHON
cuctembl QGIS 3.10.10.

[Tpu cocTaBJIeHUY IEPEUHS 3acopsieMoii C. arvensis
KyJBTYP MPOLYKIINY UCII0JIb30BaHbI OTUETHI UCIIbITA-
TeJbHbIX JabopaTopuii ®PTBY «BHUWKP» 3a mepuof,

In the countries of the Middle East (Egypt, Leba-
non, Syria, Jordan), bindweed is limitedly present, al-
though it is within its natural range (Fig. 2). This species
has high ecological plasticity and is adapted to various
climatic conditions. With a deep root system, bindweed
easily survives in dry and hot climates, as well as on sa-
line soils. (Luneva, 2008). Therefore, the restrictions on
the number of bindweed seeds in grain products im-
posed by these countries are entirely justified.

Despite the proximity of its natural range, field
bindweed has not yet been introduced into some Asian
countries (Taiwan and Sri Lanka) and is a quarantine
pest for them. Presumably, the unintentional introduc-
tion of C. arvensis beyond its natural range was associ-
ated with seed material of both agricultural and horti-
cultural crops that were contaminated with bindweed
(Cortat, 2022). In North and South America, C. arven-
sis was introduced and adapted over fairly large areas
(Fig. 2). However, some countries avoided its intro-
duction, so field bindweed has the status of a quaran-
tine pest absent from the territory of these states, for
example, in Nicaragua.
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2020-2022 rr., a TakXe pyKkoBoacTBa «CoOpHBIE pacTe-
Hua CCCP: pyKOBOZCTBO K OIIPeIeJIeHUI0 COPHBIX pacTe-
Huit CCCP» T. 2 (1934), «OKOHOMUYECKIEe IIOPOT'Y BPEIO-
HOCHOCTY BpenuTesie, 60jie3Hel ¥ COPHBIX PACTEHUM
B IIOCEBAX CEJIbCKOXO3IUCTBEHHBIX KyAbTyp» (2016);
«CeMeHa COpHBIX pacTeHui» (Io6poxoToB, 1961).

PE3VJIBTATBI U OBCYXKIEHHNE

Cpenu CTpaH-UMIIOPTEPOB BOCEMb T'OCYAAPCTB OTrpa-
HUYMBAIOT MPUCYTCTBUE BbIOHKA TT0JIEBOTO B MPOYK-
nuu (cM. Taba. 1).

B cTpanax BamxHero Boctoka (Erumer, JIuBaH,
Cupus, MopaH1s) BbIOHOK II0JI€BOM OrpaHUUYEHHO
pacrpocTpaHeH, XOTS ¥ HaXOAUTCS B ITPeiesiaXx CBOEr0
€CTeCTBEHHOr0 apeaJia (CM. puc. 2). 9TOT BUJ, 061a1aeT
BBICOKOH 9KOJIOTMYECKOH IJIACTUYUHO-
CThI0 ¥ aJlalITUPOBAH K Pa3IMUHbIM
KJIMMaTUYeCKUM ycaoBusiM. O6ia-
Ias TIyboKoW KOPHEBOW CHUCTEMOM,
BBIOHOK JIETKO BbDKVBAET B YCJIOBUSIX
CyXOT'0 U >KapKoro KJjmMara, a Tak-
’Ke Ha 3aCOJIeHHBIX TTouBax (JIyHeBa,
2008). [ToaTOMy OrpaHUYEHHUS I10 KO-
JINYECTBY CEMSTH BbIOHKA B 3¢ DHOBOM
OPOAYKI MU, BBICTABJSEMbBIE 3TU-
MU CTpaHaMMU, BIIOJIHE OITPaBIaHbl.

HecMoTps Ha 6JM30CThH ecTe-
CTBEHHOT0 apeaJia, B HEKOTOPhBIE a3u-
arckue crpanbl (TatiBanb u [lpu-JlaH-
Ka) BbIOHOK IT0JIEBOM ellle He ITPOHUK
U 9BJISIETCS IJIS 3THUX TOCYLApPCTB
KapaHTUHHBIM BPEeJHBIM OPraHu3-
MoM. [TpeAIooXUTeNbHO, HETIPe -
HaMepeHHas UHTPoAyKiud C. arvensis
3a IIpeIesibl CBOEr0 eCTeCTBEHHOTO

apeajia 6blLjIa CBSI3aHA C CEMEHHBIM  pyc. 2. MepBnuHbIi (3eneHblit LBeT)
MaTeépHraJoM KaK CEIbCKOXO03dM- un BTOPUYHBIV apeasbl (CMpeHeBbll LBET)

In the territory of the Russian Federation, this
species grows from the western borders to Transbai-
kalia and Primorye (Agroecological Atlas... Nadtochiy,
2005). When compiling an updated C. arvensis L. distri-
bution map in Russia and determining the areas free
from field bindweed, the available information on the
species locations was specified and clarified taking
into account the latest literary data (see Materials and
Methods). Data on the C. arvensis L. distribution in Rus-
sia are shown in Fig. 3.

Thus, C. arvensis L. is a species of natural flora,
which is ubiquitous, widespread or sporadic in Russia.
The regions of the Far Eastern Federal District are free
from field bindweed: Chukotka Autonomous Okrug
and Kamchatka Krai (Table 2). It should be noted that

Fig. 2. Primary (green) and secondary
ranges (lilac) of Convolvulus

CTBEHHBIX, TaK U CaZOBbIX KYyIbTYyp, Convolvulus arvensis L. no paHHbiM POWO KEW  arvensis L. according to POWO KEW

Puc. 3. PacnpocTtpaHeHue Convolvulus arvensis L.
Ha TeppuTopumn Poccumn

KpacHble TOYKU — OTAEeJIbHble MeCTOHaXoxXXaeHusa,
3eJlieHadq 3a/iuBKa — 30Ha paCTeHVIeBO,D.CTBa)

Fig. 3. Convolvulus arvensis L.
on the territory of Russia
(po3oBas 3aiMBKa — 30Ha CMJIOWHOMO pacnpocTpaHeHus, (pink —zone of continuous distribution,

red dots — individual locations,
green — plant growing areas)
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TaobJ1. 2. Feorpacduueckoe pacpocTpaHeHUe
Convolvulus arvensis L. io peruosam Poccuu

Table 2. Geographic distribution
of Convolvulus arvensis L. by regions of Russia

CBOGOIHBIE Region of Free areas on

Peruon P® 30HbBI the Russian the territory

(pemepanp- XapakTep Ha TEPPUTO- Federation Distribution  of the Russian
Bupg HBII OKPYT)  pacmpocTpaHeHus puuP® Species (federal district) type Federation

LleHTpaIbHBIN L9 Central el el

U ITIOBCEMECTHO everywhere

CeBepo- ) [Tupoxo Northwestern Wldely.and

3amnagHblil U CIIOpainyecku sporadically

FO)KHBIT TToBCEMECTHO Southern Everywhere

- UyKOTCKUM Chukotka

[TpuBomxcku IToBceMecTHO aBTOHOMHBIIL Volga Everywhere Autonomous
BbOHOK .
momepoii CeBepo- OKDYT, C. arvensis North Okrug,

e EeET IToBceMecTHO KaMuaTckuii e Everywhere Kamchatka

Kpan Krai
VYpanbckuit Criopaguiecku Ural Sporadically
Cubupckuii Unpoxo Siberian ey .and
U CIIOpainvuecKu sporadically
Aanpue- . CriopagudecKu Far Eastern Sporadically
BOCTOYHBIN

Ta6J1. 3. BUABI IPOAYKIUU C pUCKOM 3acopeHus Convolvulus arvensis L.

(10 jauHBIM PI'UC «Apryc-®uTto») 3a 2020-2022 IT.

Table 3. Product types with the risk of contamination by Convolvulus arvensis L.
(according to the FGIS “Argus-Fito”) for 2020-2022

KostnuecTBo ciiyuaeB
0GHapPy>KEeHUH B roj,

HauMeHoOBaHMe NIPOAYKIIUY
Product

Number of detections
Bun per year
Species 2020 2021 2022
BbrOHOK 772 3232 1268
TI0JIEBOM
(Convolvulus
arvensis L.)
Field bindweed
(Convolvulus

arvensis L.)

[TmreHuIla IPOLOBOJILCTBEHHAS, TUMEHD HpO,Z[OBOJ'IbCTBeHHbIﬁ, OBEC IIPOAOBOJIbCTBEH-

HBI, POXKb ITPOJIOBOJIbCTBEHHAS, CEMeHA MOJICOTHEYHMKA IIPOJOBOJIbCTBEHHBIE, Ue-
YeBUIlA IIPOJOBOJILCTBEHHAS, COSI IPOZOBOJIbCTBEHHAS, TOPOX MIPOJOBOJIbCTBEHHBIH,
TIPOCO IIPOJIOBOJILCTBEHHOE, COPTO, IIIeHUITA QypaXKHasi, SUMeHb QypaXKHbIN, KyKypy3a
dyparkHas, oBec QypakHbIM, TOPOX KOPMOBOH, ITOICOJTHEUHUK TOBAPHBIH, JIEH TOBap-
HBIH, HYT TOBapHBIH, TOPUMIIa TOBapHas, AUMEHb [INBOBAPEHHBII, COeBbIe 600bI, ceMe-
Ha [TIIeHUIIbl, CeMeHa TIMeHs, CeMeHa TOPYUIIbl, CeMeHa KOCTPela, CeMeHa KOHOILIY,
ceMeHa PbDKUKA, CEMEHa JIbHA, CeMeHa CYILaHCKOM TPaBhl, CeMeHa BUKHU, CEeMeHA PeJlb-
KU, CeMeHa CoU, ceMeHa ropoxa, CeMeHa caxapHOM CBEKJIbl, CEMEHa OBOIIHbIX KYJIbTY],
ceMeHa TOPYUIIBI IPOJIOBOJILCTBEHHBIE, CEMEHA HYTa, CeMeHa KO3JIATHUKA, CEMeHa
KJIeBEpa, CeMeHa OBCSHUIIBI, CEMeHA JII0IIePHBI CEMeHa CyZaHCKOH TPaBbl, CeMeHa JIbHA
ILJIs1 TepepaboTKy, ceMeHa KOpUaHApa I TEXHUYeCcKuX 1efiel, ceMeHa cadiiopa s
TEXHUYECKUX LIeJIel, ceMeHa Parica, JIEKapCTBEHHOE ChIPhE, )KMbIX COEBBIH, XKMBIX IO
COJIHEUHBIH, IIPOT PATICOBBIN, MIPOT MO COMHEUHBIN, KOMOMKODM, KPyIa IpeyHeBasi,
KpyTia OBCSIHAs, KpyIa IIIIeHUYHAas, KPyIa IepjioBas, KpyIia U3 TBEPAOH MIIeHUIIHI,
110J16a, XJIOTIbs 4-3€PHOBBIE, XJIOMIhsS OBCSIHBIE, KPYIIa MIIIeHO U JP.

Food wheat, food barley, food oats, food rye, food sunflower seeds, food lentils, food
soybeans, food peas, food millet; sorghum; feed wheat, feed barley, feed corn, feed
oats, feed peas, commercial sunflower, commercial flax, commercial chickpeas, com-
mercial mustard, brewing barley; soybeans; wheat seeds, barley seeds, mustard seeds,
brome seeds, hemp seeds, camelina seeds, flax seeds, sudan grass seeds, vetch seeds,
radish seeds, soybeans, pea seeds, sugar beet seeds, vegetable seeds, food mustard
seeds, chickpea seeds, goat’s rue seeds, clover seeds, oat seeds, alfalfa seeds, sudan
grass seeds, flax seeds for processing, coriander seeds for technical purposes, safflower
seeds for technical purposes, rapeseed; medicinal raw materials; soybean cake; sun-
flower cake, rapeseed meal, sunflower meal; compound feed; buckwheat groats, oat
groats, wheat groats, pearl barley groats, durum wheat groats, spelt, four-grain flakes,
oat flakes, millet groats, etc.
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Ta6J1. 4. [IepeueHb HAMEHOBAHMI1 BU/IOB IOKaPAHTHHHO IIPOAYKI[UH, II0AJIeKaIei
J1aGopaToOPHOI SIKCIIePTHU3e JIJI BhIABJIEHUA ceMsaH Convolvulus arvensis L.

Table 4. Quarantine products subject to laboratory testing

to identify Convolvulus arvensis L. seeds

Koa TH B3/,

HS code HauMeHOBaHMS BUIOB IOJKaPAaHTUHHOM MIPOAYKIIUN Regulated articles

0713 OBo1ry 6060BBIE CYIIEHDIE, IYII€HbIE, OUMIIIEHHbIE OT ceMeHHO# Dried leguminous vegetables, peeled,
KOKYPBI NI HEOUMIIIeHHbIE, KOJIOThIE MJIN HEKOJIOThIE whether or not peeled, split

0904-0910 Kopuangp Coriander

1001 TTimeHnIIa X1 MECIINH Wheat and meslin

1002 Poxb Rye

1003 SuMeHb Barley

1004 OBec Oats

1005 Kykypysa Maize

1007 Copro 3epHOBO€E Grain sorghum

Buckwheat, millet and canary seed;
1008 I'peumxa, IPOCO ¥ ceEMeHa KaHApPeeYHMKa, [IPOYNe 3JIaKu
other cereals

1103 Kpyma, Myka rpy6oro rmomoJia ¥ TpaHyJIbl U3 3epHa 3JIaKOB Groats, meal and pellets of cereal grains

1107 CoJion, IoJ)KapeHHBIN WU HETIO)KaPEeHHBIN Malt, whether or not roasted

1201 CoeBble 600651, IpobJIeHbIe WIN HeLPOOIeHbIe Soya beans, whether or not broken

1204 00 CeMeHa JIbHA, AP06JIeHbIe IV HeLPO6IeHbIE Flaxseed, whether or not broken

1205 CeMeHa parica, Uiy KOJib3bl, IPO6JIeHbIe TN HeAPOOIeHbIe Rape or colza seed, whether or not broken

1206 00 CeMeHa MOMICOJTHEYHUKA, APOBJIeHbIe NIV HEIPOOIEHbIE Sunflower seeds, whether or not broken

1207 CeMeHa U IJIOMIbI IPOUUX MACIUYHbBIX KYJIBTY]P, Seeds and fruits of other oil crops,
npobJieHble WM HeIPOOIEHbIE whether or not broken

1209 CeMeHa, IJIOLbI ¥ CIIOPHI AJIS IToceBa Seeds, fruits and spores for sowing
PacTeHus u ux 4yacTu (BKJIHOYasg ceMeHa U IIJIOIbI), Plants and parts of plants (including seeds and
WCITOJIb3yeMbIE TJIAaBHBIM 00pa3oM B mapdomepun, papmanmu  fruits), of a kind used primarily in perfumery,

1211 WY WHCEKTULUAHBIX, QYHTULIMIHBIX WJIM aHAJIOTUYHBIX LIessax, pharmacy or for insecticidal, fungicidal
CBeXUe, OXJIXKJeHHbIE, MOPOXKEHBIE WU CYIIEHbIE, or similar purposes, fresh, chilled, frozen or
1eJible WJIY M3MeJIbUeHHbIe, IPOOIeHbIE UJTU MOJIOThIE dried, whole or powdered, crushed or ground

2304 00 000 JKMBIXY U IpyTrYe TBEPIbIE OTXObI, [I0JIyYaeMble Oil cakes and other solid residues from
TIPY U3BJIEUEHUM COEBOT'O Macja the extraction of soya bean oil
JKMBIXU U IpyTrUe TBePIble OTXObI, [TI0JIyUyaeMble Oil cakes and other solid residues from

2306 TIpY U3BJIEUEeHUU PACTUTEIbHbBIX )KUPOB UJIU Macell, the extraction of vegetable fats or oils,

KpOMe OTXO/I0B ToBapHOU mo3uniuu 2304 unu 2305

other than those of heading 2304 or 2305

2308 009000 KomMGHKOpM

Compound feed

KOTOpbIe 6bLIM 3acopeHbl BhioHKOM (Cortat, 2022).
B CeBepHyw u H0xHYy0 AMepuky C. arvensis IpOHUK
U HATypaJu30BaJicd Ha JJOCTATOUHO GOJILIIUX Tep-
purtopusax (cMm. puc. 2). OfHAKO B psifie CTPaH 3TOTO
MIPOHUKHOBEHUS yAaJ0Ch M36€XKaTh, I03TOMY BbIO-
HOK TI0JIeBOI MMeeT CTaTyC KapaHTUHHOTO 00beKTa,
OTCYTCTBYIOILETO Ha TEPPUTOPUU 3TUX FOCYLAPCTB,
HanpuMep B Hukaparya.

Ha tepputopuu PP sToT BUj npouspacraeT
OT 3amaJHbIX TPaHUI 10 3abalikanbsg U [IpUMOpPbS
(ArposkoJioruueckuii atiac... Hagrouwnit, 2005). [Tpu
COCTaBJIEHUU aKTyaJU3UPOBAHHON KapPTOCXeMBI pac-
npoctpaHeHus C. arvensis L. Ha Tepputopuu Poccuu
U OTpefiesIeHn U CBOGOLHBIX OT BbIOHKA T10JIEBOTO 30H
uMerouasgcd nHopMalugd 0 MecTaxXx HaX0XAeHUSs
BuJIa GblIa KOHKPETU3MPOBAHA W YTOUHEHA C YUETOM
HOBEWIIUX JUTEPATYPHBIX JaHHBIX (CM. MaTePUAJIbI
¥ MeTojibl). JIaHHBIE 0 pacipocTpanenuu C. arvensis L.
B Poccuu nipuBeneHsl Ha puc. 3.

field bindweed was introduced into the Far East rela-
tively recently; within its primary range, this species
was absent in this territory. C. arvensis was first detect-
ed in Primorye in the summer of 1911 on the slopes of
a railway embankment. In the region, field bindweed
plants occur mainly in ruderal communities (railway
embankments, wastelands, garbage sites, fields and
vegetable gardens). Gradually, C. arvensis has been
introduced into natural, semi-natural communities
and agrocenoses. It is detected in soybean, corn and
grain crops (Ulyanova, 1978). According to the inva-
sive characteristics’ expression degree, this species in
the Far Eastern region is assigned status 3 (alien spe-
cies that are currently being introduced and adapted)
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Takum obpasoM, C. arvensis L. IBJISIETCS BUIOM
TIPUPOLHON (hIOPBI, KOTOPHIN ITIOBCEMECTHO, IMPOKO
WY CIIOPagUYeCcKy PaciipoCTPaHeH Ha TePPUTOPUU
Poccuu. CBOGOIHBIMM 30HAMU OT BbIOHKA I10JIEBOTO
SIBJISIFOTCSI PeTHOHBI JalbHEBOCTOUYHOTrO (eflepab-
HOTO0 OKpyTa: YyKOTCKUII aBTOHOMHBIN OKPYT 1 Kam-
yaTcKui Kpai (cM. Tabia. 2). CienyeT OTMETUTh, UYTO
Ha JlanbHUY BOCTOK BbIOHOK II0JIEBOM ITPOHUK CPaB-
HUTEJIbHO HEIaBHO — B IIpPeiejiaX CBOEro IIEPBUYHOIO
apeaJia 3TOT BUJ, OTCYTCTBOBAJI Ha JITaHHOW TEPPUTO-
puu. Briepssle C. arvensis 0bL1 HalifieH B [IpuMophbe Jie-
TOM 1911 I Ha CKJIOHaX HACBIMY KeJIe3HOLOPOKHOT O
oJioTHA. Ha TeppuUTOpPUM PeruoHa pacTeHMs BbIOHKA
TI0JIEBOTO BCTPEUAIOTCS IPEUMYIIeCTBEHHO B pyhe-
PaNbHBIX cO06IIeCTBaX (KEJIE3HOIOPOXKHBIE HACHIIIH,
MIyCThIPY, MyCOPHBIE MECTA, TIOJIST ¥ OrOpo/k). [TocTe-
neHHo C. arvensis BHeIPSIeTCS B eCTeCTBEHHBIE, TI0JTY-
eCTeCTBEeHHbIe COO0IeCTBa 1 arpolleHO3bl, BCTpeyda-
eTCs B TI0CEBAaX COMU, KyKyPYy3bl ¥ 3€PHOBBIX (YIbTHOBA,
1978). CortacHO CTEIleHH BbIPa’KEeHHOCTU NHBA3UB-
HBIX XapaKTEPUCTUK 3TOMY BUJLY B aJIbHEBOCTOUHOM
peruoHe MpUCBOEH cTaTyc 3 (UyKEePOJHbIE BUIBI, KO-
TOPbIE PacCeIsIIOTCS Y HATyPaiu3yI0TCS B HACTOsIIee
BpeMsI) 1 cTaTyc 4 (MOTeHIINAaJIbHO MHBA3UBHbBIE BUIHI,
CII0COOHBIE K BO30GHOBJIEHUIO B MeCTaX IEPBUYHOMN
uHTpomykiuu) (UepHas kuura... 2021). [ToCKOJIbKY
BBIOHOK II0JIEBOY 06J1aaeT IMNPOKOUN SKOJIOTUYECKOM
aMIIUTYOoMN, aKTOP JOCTATOUHOMN U TaXKe U36bITOU-
HOI BJIar006ecIIeueHHOCTH, He BIIMSET OTPUIATEIbHO
Ha ero pacnpocTtpaHeHue (Jlynera, 2008). [ToaToMmy,
BEPOATHO, Ha JlajibHeM BOCTOKe 3TOT BUJ, IIPOLOJIKUAT
pacipeHre CBOEr0 BTOPUUHOTO apeajia, BHEIPSSCh
B HOBBIE COODIIECTBA, B TOM YMCJIEe 1 arPOLIEHO3bI.

CnenyeT OTMETUTB, UTO apea C. arvensis COBIa-
JIaeT C OCHOBHBIMU PACTEHUEBOJUYECKMMU 30HAMU
Poccuu. PacTeHus BbIOHKA IIOJIEBOTO IIJIOJOHOCSAT
B Iepuo, yOOPKY 03UMBIX U IPOBBIX KYJIbTYP, B CBA3U
C 4eM BePOSITHOCTH 3acopeHUsi 6a30BOM MPOAYKIIUU
oIpefiesieHa HaMU KaK BBICOKAs, a CBSI3b BMJIA C IIPO-
IyKIluel, 0CO60eHHO 3ePHOBBIMHY, KaK CUJIbHAA. ITO
TIOATBEPXKIAET IIPOBEIEHHBIN aHaJIM3 OTUYETOB HCIIhI-
TaTeJbHbIX JabopaTopuit PI'BY «BHUUKP» 3a nepu-
ox 2020-2022 rr. B Tabu. 3 mpejicTaBiieHbl OCHOBHBIE
BUZBI IPOAYKIIUU, 3acopsieMoil ceMeHamu C. arven-
sis L., 1 0BIIee YMCII0 eXKEeroJHbIX 0OHAPYKEHU .

Ha ocHOBaHUU aHaM3a BCTPEUYAEMOCTU BbIOH-
Ka II0JIEBOTO B PA3JIMUHBIX BUJIAX MPOAYKIIUU OTIpe-
IleJIeHbl OCHOBHBIE TTO3UIUY ITOAKAPAaHTUHHOM IIPO-
IYKIIUY, 06pasiibl KOTOPOI IOJIeXAT UCCIeI0BAHUIO
B JIJabOpaTOPUU C 11eJIbI0 BhISIBJIEHUS CEMSIH BbIOHKA
moJieBoro (cM. TabJ. 4).

3AKJ/IIOYEHUE

[lupokoe pacmpocTpaHeHUWe BBIOHKA I10JIEBOTO
Ha TeppuTopuu Poccuu cosnaeT cepbesHble puToca-
HUTapHBIE PUCKHU, CBI3aHHbIE C IOTIalaHUEM ET0 Ce-
MSTH B CeJIbCKOXO03SMCTBEHHYI0 IPOAYKIINI0, 0COGEH-
HO B CEMEHHOU M SKCITOPTHBIN 3ePHOBOM MaTepuaJl.
Convolvulus arvensis L. — cereTaJIbHBIN U PyJepPaJbHbIN
COPHSIK, TIPAKTUYECKU KOCMOIIOJNUT Ha TEPPUTOPUM
P®. BbIOHOK TT0JIEBOY BCTPEUAETCS BO BCEX KITFOUEBBIX
arpapHbIX perrnoHax Poccuu. Ero rIofgoHOIIIEHHE TTPO-
UCXOIUT B IepMoJ, c6opa ypoxKasi 03UMBbIX U SPOBBIX
KYJIBTYP, UTO, COTJIaCHO HAIIUM OIleHKaM, CO3/IaeT 3Ha-
YUTEJIbHBIM PUCK 3aCOPEHUS OCHOBHOM CEJIbCKOX03STH -
CTBEHHOU MPOAYKIIUY CEMEHAaMU JJaHHOTO COPHSKA.

and status 4 (potentially invasive species capable of re-
generation in places of primary introduction) (Black
Book..., 2021). Field bindweed has a wide ecological
amplitude and the factor of sufficient and even exces-
sive moisture supply does not negatively affect its dis-
tribution (Luneva, 2008). Therefore, it is likely that in
the Far East this species will continue to expand its
secondary range, being introcued into new communi-
ties, including agrocenoses.

It should be noted that the range of C. arvensis co-
incides with the main crop-growing areas of Russia.
Field bindweed plants bear fruit during the harvesting
of winter and spring crops, and therefore we have de-
termined the basic products contamination probabili-
ty as high, and the relationship of the species with pro-
ducts, especially grain, as strong. This is confirmed by
the analysis of the reports of the FGBU “VNIIKR” test-
ing laboratories for the period of 2020-2022. Table 3
presents the main types of products contaminated
with C. arvensis L. seeds and the total number of annu-
al detections.

Based on the analysis of the field bindweed occur-
rence in various product types, the main quarantine
products have been determined, samples of which are
subject to laboratory testing in order to identify field
bindweed seeds (Table 4).

CONCLUSION

The widespread distribution of field bindweed in Rus-
sia poses serious phytosanitary risks associated with
the its seeds introduction into agricultural products,
especially into seed and export grain material. Convol-
vulus arvensis L. is a segetal and ruderal weed, practi-
cally cosmopolitan in the territory of the Russian Fed-
eration. Field bindweed occurs in all key agricultural
regions of Russia. Its fruiting is during the harvest of
winter and spring crops, which, according to our esti-
mates, creates a significant contamination risk of the
main agricultural products with seeds of this weed.
Our assessment of product contamination according
to data from testing laboratories showed that diaspores
of this species are very often (about 1800 detections on
average per year) detected in regulated articles. Thus,
a significant correlation has been shown between the
spread of the weed and crop contamination, especial-
ly in the grain production sector. To reduce the risk of
products contamination with field bindweed seeds, it is
necessary to follow a comprehensive approach, includ-
ing: 1) strengthening phytosanitary monitoring: reg-
ular inspections of crops, analysis of grain and seed
lots for contamination; 2) application of modern clean-
ing and sorting methods: use of modern specialized
equipment for effective separation of weed seeds from
cultivated plants; 3) development of a regulatory phy-
tosanitary framework: reduction of permissible lev-
els of weed seeds in products and certification of seed
material; 4) agrotechnical and chemical control mea-
sures: crop rotation, treatment with slow-release her-
bicides and biological methods of weed suppression.
For example, inclusion of perennial legumes, such as
alfalfa (Medicago sativa), in crop rotation is an effective
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[TpoBeJleHHBIN HaMU aHaJIM3 3aCOPEHUS NIPOAYKIINH,
10 JaHHBIM UCITBITATEbHBIX JIJABOPAaTOPUH, TTOKa3aJI,
YTO NUACIIOPHI JAHHOTO BUJIa OUEeHb YacTo (IopsaKa
1800 obHapyxeHUU B cCpelHEM B I'0fl) BCTPEYarT-
cs B IOIKAPAHTUHHOM NpoAyKiuu. TakuM o6pasom,
TMoKa3aHa CyIleCTBEHHAs B3aMMOCBSI3b MEXIY pac-
IPOCTPaHEHVEM COPHOTO PACTEHUS U 3aTPSI3HEHUEM
ypoxasi, 0COGEHHO B CEKTOpPe 3€PHOBOTO IIPOU3BOJ-
cTBa. [IJIsT CHUIKEHUS PUCKA 3aCOPEHUS MTPOAYKIIUYI
ceMeHaMU BbIOHKA TI0JIEBOTO TPebyeTcs coboleHe
KOMILJIEKCHOTO TIOJIX0/Ia, BKJIIYAOIIETO0: 1) ycuiieHre
(uTOoCAaHMTAPHOTO MOHUTOPUHTA: PETYISIPHbIE 00-
cJieloBaHMS [I0CEBOB, aHAJIN3 TTapPTUL 3epHA U CEMSIH
Ha 3aCOPEHHOCTD; 2) TPUMEHEeHNE COBPEMEHHBIX Me-
TO/IOB OYKCTKY ¥ COPTUPOBKU: UCITOJIb30BaHKE COBPE-
MEHHOTO CIIeLMaIn3UPOBAHHOTO 060PYAOBaHUS IJIS
3G (GEKTUBHOTO OTJIEJIEHUS CEMSH COPHSIKOB OT KYJIb-
TYPHBIX pacTeHUM; 3) pa3BUTHEe HOPMATUBHOUN (hu-
TOCAHUTAPHOU 6a3bl: CHUIKEHNE JIOMYCTUMBIX HOPM
COZEP’KAHUS COPHBIX CEMSH B ITPOAYKIIUU U CEPTH-
(ukanysg ceMeHHOTO MaTepuasa; 4) arpoTeXHUYeCKue
U XUMUYecKre Mepbl 60pbObI: CEBOOGOPOTHI, 06pa-
60TKa TepbuIuIaMu TTPOJIOHTUPOBAHHOTO JIEUCTBUS
u 6UOJIOTUYECKE METOBI TIONABJIEHUS COPHSIKOB.
Hampumep, BKJIOUEHNUE B CEBOOGOPOT MHOTOJIETHUX
6060BbBIX TPaB, TAKUX Kak JiollepHa (Medicago sativa),
sBisieTcs 3(pHEKTUBHBIM arpOTEXHUUECKUM ITPUEMOM
JLJIs1 TIOJlaBJIeHUSI POCTa BbIOHKA IoJieBoro. KopHeBas
cHucTeMa BbIOHKA YYBCTBUTEJbHA K repOUIIAIaM TIPO-
JIOHTMPOBAHHOTO JIeHcTBUS (MUKJIopaM, hIryMHUOKca-
3WH, TUEHKap6a30H-MeTUJI, TOITPaMe30H), KOTOpPhIe
MpenHa3HaYeHbI AJI JJUTEJTbHOTO MTOJaBJIeHUs PO-
CTa COPHSIKOB U COXPAHSIOT aKTUBHOCTD B ITOYBE WJIN
Ha 06paboTaHHBIX PACTEHUSIX B TeUEHUE HEJeNb, Me-
caileB uinu gaxke jgeT (Pexkomengaruu... 2022). Takum
o06paszoM, 3(heKTUBHBIN KOHTPOJIb 32 (QUTOCAHUTAP-
HBIM COCTOSTHUEM SKCITOPTHOM 3€ PHOBOU MTPOAYKIINY
BO3MOXXEH TOJIBKO ITPY B3aUMOJENCTBUY TIPOU3BOLY-
TeJiel, KOHTPOJIUPYIOIINX OPTaHOB U HAYYHBIX YUPEXK-
JIeHUH, YTO IT03BOJIUT MUHUMU3UPOBATh 9KOHOMUYE-
CKME UM DKOJIOTUYeCcKUe moTepu. dUToCaHUTaAPHbBIN
KOHTPOJB Convolvulus arvensis L. BoJI>KeH ObITh CUCTEM-
HBIM U MHOTOYDOBHEBBIM, YUUTHIBAIOIIUM KaK TEKY-
1ee COCTOSTHYE 3aCOPEHHOCTY TOCEBOB U TIPOAYKIIUH,
TaK W MMOTEeHI[MaJbHbIE PUCKU [IJIST CEJIbCKOXO03SH-
CTBEHHBIX arpoIleH030B U €CTECTBEHHBIX SKOCUCTEM.
Ba)kHO OTMETHUTb, UTO OTCYTCTBUE KOMILJIEKCHOTO IO -
xo0J1a B 60pbbe C BbIOHKOM TI0JIEBBIM ITPUBOAUT K €TO
OBICTPOMY BOCCTAHOBJIEHUIO M COXPAaHEHUIO CII0CO6-
HOCTY TMOJIaBJISITh PA3BUTHE CETbCKOX03AMCTBEHHBIX
KYJIBTYP B arpoiieHo3ax.

dunancuposanue. PaboTa BBHIMTOJIHEHA B paM-
Kax rocynapcrBeHHOro 3aganusa N2 ETVICY HUOKTP
123022100111-2.

Bnazodaprocms. ABTOPBI BRIPAXKAKOT TIIYOOKYIO
6J1aroJJapHOCTD PEIleH3EeHTaM U PeIKOJIIETUY )KYPHA -
Jia «durocaHuTapusd. KapaHTuH pacTeHU» 3a BHUMA-
TeJIbHOE OTHOILIEHUE K CTaThe U IleHHble 3aMeYaHus,
KOTOPBIE TTO3BOJIMJIM 3HAYUTEIbHO YIYUIIUTh Kaue-
CTBO HAyYHOU CTAThU.
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agrotechnical technique for suppressing the growth
of field bindweed. The bindweed root system is sensi-
tive to long-acting herbicides (picloram, flumioxazine,
thiencarbazone-methyl, topramezone), which are de-
signed to suppress weed growth for a long time and re-
main active in the soil or on treated plants for weeks,
months or even years (Recommendations... 2022).
Thus, effective control over the phytosanitary condi-
tion of export grain products is possible only through
the interaction of producers, regulatory authorities
and scientific institutions, which will minimize eco-
nomic and environmental losses. Phytosanitary con-
trol of Convolvulus arvensis L. should be systemic and
multi-level, taking into account both the current state
of weed contamination of crops and products, and po-
tential risks to agricultural agrocenoses and natural
ecosystems. It is important to understand that field
bindweed will quickly recover and continue to sup-
press cultivated plants without a systematic approach.
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rocamaenuenre [ PEPOMOHHDIE
BCEPOCCUIMCKMIA LEHTP |1 1

A aTey e JIOBYLLIKM
drey «-BHUNKP» qv

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.

l 4

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
B pa6oTe IIpoBefieH aHAINU3 JMHAMUKY ITPOU3BOACTBA
cou B Poccuu, 06beMOB 3KCTIOPTa U (PUTOCAHUTAPHBIX
TPe6OBAHMY OCHOBHBIX CTPAH — UMITOPTEPOB POCCULI-
CKOM cou. B TPOIiKy CTpaH, UMIIOPTUPYIOLIUX POCCUI-
CKyt0 coto, BxoauT KuTaiickasg HapomHas Pecry6iimka,
Pecny6niuka Benapych u Pecriybsinka Kaszaxcras. [To
pesysbTaTaM 06CieIoBaHUS ITOCEBOB JJAHHOU KYJIbTY-
PbI Ha TEPPUTOPUY AJITaliCKOTO Kpasi v [IpUMMOPCKOTO
Kpas MpeJCcTaBJIeHbl 9KCIIEPUMMEHTAIbHBIE TAHHBIE
0 BBISIBJIEHMY MUKOOMOTHI, aCCOIIMMPOBAHHOM C pac-
TEHUSIMU COU. ITH JaHHbIE JOTIOJTHEHbBI 0606IEeHHbI-
MU JIUTEPATYPHBIMU CBEIEHUSIMU O (PUTOTIATOTEHAX,
MTOJIYYMBIIUX IIUPOKOE PACIIPOCTPAHEHME HA TEPPU-
TOPUU CTPAHBI, B YaCTHOCTHU Ha JlasbHeM BocToke —
OCHOBHOM CO€CeI0IIeM pernoHe Poccuu.

B xozle GUTOCAHUTAPHOIO MOHUTOPUHTIA 6bLIO
oToOpaHo 82 o6paslia pacTeHuU COU, BbiIeJeHo 239
U30JISTOB KyJIBTUBUPYEMBIX MUKPOMUIIETOB, OTIPEZE-
JIEH BUJIOBOM COCTaB C ITIOMOIIbI0 MOP(HOJIOTUUECKUX
(Makpo- ¥ MUKPOIIPU3HAKN) U F'eHeTUUeCcKuX (oTpeie-
JIeHVe HYKJIEOTUIHBIX ITOCIIEN0BATEbHOCTEN yUacTKa
ITS1-5,8S-ITS2) MmeTomoB. OnucaHa BUI0BAasI CTPYK-
Typa MaTOreHHOr'0 MUKOIIeH03a BETEeTUPYIOIINX pac-
TEeHU coM, KOTOpas MpeJcTaBjieHa rpubaMy pPomoB
Fusarium (43%,), Alternaria (23%), Diaporthe (6,5%),
Colletotrichum (6,5%), Sclerotinia (4%) u np. BrepBbie
HAa PACTEHUSIX COU HA TEPPUTOPUY CTPAHBI OTMEYEHBI
Takme BUbI, Kak Colletotrichum lineola n Colletotrichum
incanum. Elle ogHON HaXOLKOH, BbIABIEHHON B XOIe
obciemoBaHUs AITaliCKOTO Kpasi, IBJIETCS BO30ymu-
Tenb hoMoricrca cou — Diaporthe cf. cucurbitae. B ctaTbe
IPUBEIEHbBI UJLTIOCTPAIIUY CUMIITOMOB G0JIe3HEH, Ma-
KPO- ¥ MUKPOCKOTINYECKHE XaPAKTEPUCTUKY OCHOB-
HBIX (puTOnaToreHos. ITokasaHo, UTo rpubHBIE ITATO-
TeHbI COU, PETYJIIMPyeMble CTPAaHAMU-UMIIOPTEPAMY,
ITUPOKO PACITPOCTPAHEHBI B ITOCEBAaX COU POCCUTICKOM
demepalny, YTO MOXKET OTPHULIATEIbHO CKa3bIBATHCS
Ha BO3MOYKHOCTSIX 9KCIIOPTA.

Knruesvte cnosa. Mukosbl cou, (UTOIIATOTEH-
Hble rpubsl, Fusarium, Diaporthe, Colletotrichum, duTto-
caHUTapU.

ANALYTICS

DOI 10.69536/FKR.2025.87.92.003
UDC 632.4.01/.08

Soybean mycobiota

as a limiting factor

in the export potential

of the Russian Federation

YULIA V. TSVETKOVA

All-Russian Plant Quarantine Center (FGBU “VNIIKR”),
Bykovo, Ramenskoye, Moscow Oblast, Russia,

140150 Lomonosov Moscow State University (MSU),
Moscow, Russia, 119991

ORCID ID: 0000-0002-4334-9224, e-mail: yutska@mail.ru

ABSTRACT
The paper analyzes the dynamics of soybean produc-
tion in Russia, export volumes and phytosanitary re-
quirements of the main countries importing Russian
soybeans. The top three countries importing Russian
soybeans include the People’s Republic of China, the
Republic of Belarus and the Republic of Kazakhstan.
Based on the results of a survey of this crop in Altai
Krai and Primorsky Krai, experimental data on the de-
tection of mycobiota associated with soybean plants
are presented. These data are supplemented by gen-
eralized literary information on phytopathogens that
have become widespread in the country, in particular
in the Far East — the main soybean-growing region of
Russia.

During the phytosanitary monitoring, 82 samples
of soybean plants were selected, 239 isolates of cul-
tivated micromycetes were isolated, and the species
composition was determined using morphological
(macro- and microcharacters) and genetic (determina-
tion of nucleotide sequences of the ITS1-5.8S-ITS2 re-
gion) methods. The species structure of the pathogen-
ic mycocenosis of vegetative soybean plants, which is
represented by fungi of the genera Fusarium (43%,), Al-
ternaria (23%), Diaporthe (6,5%), Colletotrichum (6,5%),
Sclerotinia (4%) etc., is described. Such species as Col-
letotrichum lineola as Colletotrichum incanum have been
reported for the first time on soybean plant in Russia.
Another detection made during the survey of the Al-
tai Krai is Diaporthe cf. cucurbitae. The article provides
illustrations of the disease symptoms, macro- and mi-
croscopic characters of the main phytopathogens. It is
shown that fungal pathogens of soybeans, regulated by
importing countries, are widespread in soybean crops
in the Russian Federation, which may negatively affect
export opportunities.

Key words. Soybean mycoses, phytopathogenic
fungi, Fusarium, Diaporthe, Colletotrichum, phyto-
sanitary.
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BBEJEHUE

HacTodlllee BpeMs COsd 3aHUMaeT
5-e MeCTO 10 IOV BO3/IEJIbIBAHUS
B JIOJIE TIOCEBHBIX IIJIONIA/IEN CTPAHBI,
yCcTymnasg JUIb MIIeHulle, SUMeHIO,
KOPMOBBIM KYJIbTyPaM ¥ IMOJCOJTHEY-
HUKY. 3a 14 JieT JoJid COU B I10CeBax
yBenuuujachk B 3,57 pasza, o06orHas
KYKypy3y, KapTtodedb U Ipyrue

KyJbTYPBI, B TOM 4KCJe 3epHO6060BbIE (CM. Ta6. 1;

cM. puc. 1).

YBenndeHUe NOJU COU B CTPYKTYPE ITOCEBHBIX
TIoMIaielt CBA3aHO C PsALOM (DaKTOPOB:

1. Beicokasi peHTabeIbHOCTb.

2. BbICOKas MJIaCTUYHOCTh. Apeas cOu LINPOK,
KyJIbTYpPY BO3eJibIBalOT B 70 cTpaHax MyUpa Ha I9TU
KOHTVMHEHTAaX B YyMEPEHHOM, CyOTPOIIMYECKOM U TPO-
nuvyeckoM mosicax (ITerubekas, 2012). B T'ocymap-
CTBEHHOM pPEeCTpe COPTOB 1 TMOPUIOB CEJIbCKOX035 -
CTBEHHBIX PACTEHNH, IOMYIIEHHBIX K NCITOIb30BAHUIO,
3aperucTprupoBaHo 374 copTa COM Pa3jIMUHBIX SKO-
TUIIOB, PEKOMEHIOBAaHHBIX K BO3/I€JIBIBAHUIO BO BCEX
perunonax, kpome Cesepuoro (cM. Tabi. 3) (loccopt-
peectp, 2025).

3. Xopomui#l mpenirecTBeHHUK. COI0 MOXHO
BO3BpalllaTh Ha II0Jie COyCcTd 2—3 T0Ja, OHA ABJISAET-
Cs1 XOPOIIMM MPeIIeCTBEHHUKOM JIJIst 60JIBIIMHCTBA
KyJIbTyp (KpoMe 6000BBIX, C KO-
TOPBIMU UMeEeTCS MHOTO 001X
3a60JIeBaHUN U BpeauTeeln).

4. Cnoco6HOCTh K a30T-
¢uxkcanyu. Cost OTHOCUTCS K 60-
6GOBBIM KYJIBTYPaM, IJIst KOTOPBIX
XapakTepHO HaJu4une cuM6uo-

N2 Bo3aeabiBaemMas
/I KyJIBTypa

INTRODUCTION

urrently, soybeans occupy 5th place in

terms of cultivation area in the share of Rus-

sian sown areas, second only to wheat, bar-

ley, forage crops and sunflower. Over 14

years, the share of soybeans in crops has in-
creased by 3.57 times, overtaking corn, potatoes and
other crops, including legumes (Table 1, Fig. 1).

The increase in the share of soybeans in the struc-
ture of sown areas is associated with some factors:

1. High profitability.

2. High plasticity. The range of soybeans is wide,
the crop is cultivated in 70 countries of the world, on
five continents in the temperate, subtropical and trop-
ical zones (Petibskaya, 2012). In the State Register of
Varieties and Hybrids of Agricultural Plants Approved
for Use, 374 soybean varieties of various ecotypes are
registered, recommended for cultivation in all regions
except the Northern (Table 3) (State Register, 2025).

3. Good predecessor. Soybeans can be returned
to the field after 2-3 years, it is a good predecessor for
most crops (except legumes, which have many com-
mon diseases and pests).

4. Nitrogen fixation ability. Soybeans are legumes
characterized by the presence of symbiotic bacteria in
their root system that provide nitrogen assimilation,
which contributes to the nutrition of soybeans and the

Ta61. 1. IlIomazy Bo3e IbIBAHUSA CEJIbCKOX03ICTBEHHBIX
KyabsTyp (PoccTtat, 2024)

Table 1. Cultivation areas of agricultural crops (Rosstat, 2024)

2010r, 2024 r.,
Cultivated TBIC. Ta TBIC. Ta
crop thousand ha thousand ha

TUYECKUX GaKTepUil B UX KOP-

HEeBOU cucTeMe, obeclieynBa- 1  IIIeHUIIa o3uMad U sspoBasg  winter and spring wheat 26 623 28523
MUX aCCUMMUIIALNIO a30Ta, 9T0 9 gopMOoBBIe KYIBTYPLI forage crops 18 046 12 474
criocobCTByeT NUTAHUK COU -
3  TOJCOJHEYHUK Ha 3epHO sunflower for grain 7159 9794
U HAKOILJIEHVIO a30Ta B IIOYBe,
YTO B UTOTE MOYKET CHUBUTH 4 SUMEHb O03UMBIN U ApoBoM  winter and spring barley 7214 6942
VCIIOJIb30BaHVE a30THBIX YAO- 5  cog soybeans 1209 4327
Opernui, 6  3epHO060GOBBIE KYJIBTYPhI rain legumes 1305 3888
5. BuoxuMuueckui coc- p YIBTYD g g

taB. Cog oTjiAuaeTcsd BbICO- 7  Parc (03UMbIY U IPOBOK) rape (winter and spring) 857 2740
KM COL€epXaHUEM BUTaMM- 8  kyKkypysa Ha 3epHO corn for grain 1410 2696
HOB rpynnsl B, 6eska u mMacja 9  opec oats 2900 1683
(ITomoposa, 2023). BeakoBas
(bpaknus BKIIOUYAET HezaMe- 10 caxapHa#g cBeKJa sugar beet 1159 1169
HUMbIE aMUHOKUCIIOTHI (JIU3UH, 11 rpednxa buckwheat 1080 1104
TpeOHfIH’ BaHHUH’ METHOHMH, 12 xaprodenb potatoes 1948 1021
U30JIeUIIVH, JIeUluH, heHuIa-
naHWH, TpUnTodaH), a Macio 13 poxb o3uMas u IpoBasd winter and spring rye 1762 631
COIEPXXUT ONTUMAJIbHOE CO- 14 oBoOmM vegetables 603 473
OTHOINEHWNE XUPHBIX KUCIOT MJIOJOBO-SITOLHbIE fruit and berry
¥ COZLEPKUT BBICOKYI0 JOMI0 15 pocaynonyg plantings 486 435
[OJIMHEHACHIIIEHHbIX He3a- -
MEHUMBIX KUDHBIX Kucjor 10 TIPOCO millet 521 284,4
(1uHOJIeHOBasg ¥ JUHOJeBasg) 17 puc rice 203 208,9
(IMeru6exas, 2012). O6paboTka 18 TPUTUKAJIE O3UMas winter and spring 1 96.4
ceMsH OMOJIOTMUYECKUMU TIpe- ¥ IpoBast triticale 65 6,
rapaTraMu, CoAep KalluMu Bbl-

P Aepal 19 JeH-mONTYHeI] fiber flax 51 39,8

coK03(p(PeKTUBHBIE MITaMMbI
a30TOUKCUPYIOIIUX OaKTEPUH,

TTO3BOJISIET YBEIUYUTh MPOAYKTUBHOCTD U YIYUIIUTD
6roxuMuYecKre IIOKa3aTeu COCTaBa CeMSH, YBeJN-
yuBasi BBIXOZ, 6eJIKa.
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6. IIupoKoOe UCII0JIb30BaHUE C MaJIbIM KOJIUUYe-
CTBOM OTX0ZI0B. COs IBJIIETCS KaK BhICOKOGEIIKOBOMA,
TaK ¥ BBICOKOMACJIMYHOU KyJbTypoil. CoepkaHue
feJIKka M Macja B ceMeHax MOXeT JocTuratb ~50
1 ~27% COOTBETCTBEHHO. [IPOAYKTHI IEPEPABOTKY COU
(OKMBIX, IIPOT) UAYT HA KOPMOBEIE I1€JIU B )KUBOTHO-
BozicTBe. COI0 TaK)Ke MCITOJIb3YIOT JJIs KOCMETOJIOT -
YyecKUX 1 (papMaKoJIOTUUEeCKUX 1ejel (JINTBUHEHKO,
2023; JlaBpeHTbEBA, 2024).

Poccutickas ®emepalius IBIIETCSI KPYIIHEH-
UM IPOU3BOILUTENIEM COU W BXOLUT B NECATKY JIU-
JIePOB I10 BO3ZEJIbIBAHUIO JAaHHOH KyJIbTYpbl. HecMo-
TPS Ha BBICOKYIO MOTEHIIMAJIbHYI0 IPOIYKTUBHOCTb,
B CPeIHEM YPOXAaWHOCTh COU cocTaBJyisieT 1,9 T/ra,
B TO BpeM4 kak B Typuuu, Utanuu, bpasunuu, CIIA
IaHHBIN ITOKasaTeJb gocturaer 4,2; 3,5; 3,4; 3,3 T/ra
cooTBeTcTBeHHO (DAO, 2023, 2024). [To mJaHHBIM
Ha 2023 ., BaJIOBbIK cH6op cou B Poccum mOCTUT
6,6 MJIH TOHH (cM. TabJI. 2).

JlugepaMu TI0O TIPOMBBOJCTBY COU SIBJIS-
wTca lleHTpanbHBIN (enepalbHBIN OKPYr -
3574,3 ThiC. TOHH, JIaIbHEBOCTOUHBIN (heepasibHbIN
OKpyT — 1916,5 ThIC. TOHH (CM. TabJI. 3).

Ba)xHO¥ 0CO6EHHOCTBIO POCCUHCKOM COM SABJIS-
eTCsI OTCYTCTBUE FeHHbIX MOOUMUKAIIWH, UTO elaeT
ee HauboJiee BOCTpe6OBAaHHON HAa MUPOBOM PBHIHKE
(N° 454-®3, 2021; N° 358-®3, 2016).

CoecesgHUue gBJSETCS IMEPCIIEeKTUBHBIM Ha-
IpaBJieHueM, KOTOpPOe II03BOJIIeT HapauluBaTh
SKCIOPTHBINA MMoTeHIInaJ Poccuiickoit demepalinu.
B rocienHre HECKOIBKO JIET POCCUTCKAS COST DKCITOP-
Tupyercs B 60jee ueM 20 cTpaH, 06beMbI SKCIIOPTA
3a 2022-2023 IT. cocTaBuau 2547 MJIH TOHH. B Ta6.I.
4 mpeicTaBIEHbI OCHOBHBIE CTPAHbI — UMIIOPTEPHI COU
(6e3 yueTa IpOLyKTOB IEPEPABOTKY — )KMBIXa, IIIPOTA).

OCHOBHBIMU MMITOPTEPAMU POCCUMCKOM COU SIB-
nawTcsa KHP, Benapycs u KasaxcTaH.

BMecTe ¢ TeM KaXkJas CTpaHa IIPeIbsIBIseT PAL,
¢uTocaHMTaAPHBIX TPebOBaHM, 6€3 UCIIOJTHEHUS KO-
TOPBIX HEBO3MOJKEH SKCITOPT MPOAYKIIUU. Huxe mmpu-
BeJleHbl KapaHTUHHBIE IIePEeYHN BUL0B CTPaH-UMIIOP-
TEPOB, aCCOLIMMPOBAHHLIX C PaCTEHUAMYU cou. CTpaHbl
EC u EASC (KasaxcTaH, Bejlapych 1 Ip.) UMEIOT CXOXKUE

Ta6. 2. Ipou3BOACTBO COU
B mupe (PAO, 2023)

Table 2. Soybean production
in the world (FAO, 2023)

Ilnomaznb, BaJsoBblii cGOp,
ThIC. Fa THIC. TOHH

Ne Area, Gross harvest,

n/n CrpaHa Country thousand ha thousand tons

1 Bpasunus Brazil 44 447,6 152 144,2

2 CIIA USA 33348,6 1133434

3  AprentuHa Argentina 14 356,9 250449

4  VHpug India 13084,1 14 984,9

5 Kuraii China 9984,6 19496,3

6 IlaparBayi Paraguay 3608,0 10197,0

7  Poccusa Russia 3500,0 6600,0

8 Kanagza Canada 2261200 6980,5

9 Vkpamna Ukraine 1834000 4742,6

10 BoauBug  Bolivia 1824029 3670,5

accumulation of nitrogen in the soil, which can ulti-
mately reduce the use of nitrogen fertilizers.

5. Biochemical composition. Soybeans have a
high content of B vitamins, protein and oil (Pomorova,
2023). The protein fraction includes essential amino
acids (lysine, threonine, valine, methionine, isoleucine,
leucine, phenylalanine, tryptophan), and the oil con-
tains an optimal ratio of fatty acids and contains a high
proportion of polyunsaturated essential fatty acids
(linolenic and linoleic) (Petibskaya, 2012). Seed treat-
ment with biological preparations containing highly ef-
fective strains of nitrogen-fixing bacteria can increase
productivity and improve the biochemical parameters
of seed composition, increasing protein yield.

6. Wide use with low waste. Soybean is both
a high-protein and high-oil crop. The protein and oil
content in seeds can reach ~50 and ~27%, respec-
tively. Soybean processing products (cake, meal)
are used for feed purposes in animal husbandry.
Soybeans are also used for cosmetic and pharma-

cological purposes (Litvinenko, 2023;

Lavrentyeva, 2024).

Mnowiaab Bo3aensiBaHUA Coun, ThiC. ra The Russian Federation is the larg-
5000 est soybean producer and is among the
4500 top ten leaders in the cultivation of this
4000 crop. Despite the high potential produc-
3500 tivity, the average soybean yield is 1.9 t/
3000 ha, while in Turkey, Italy, Brazil, the USA
2500 this figure reaches 4.2; 3.5; 3.4; 3.3 t/ha,
2000 respectively (FAO, 2023, 2024). Accord-
1500 ing to 2023 data, the gross soybean har-
1000 vest in Russia reached 6.6 million tons

500 (Table 2).
0 The leaders in soybean production
\gqq’ '\q,cﬁb‘ ’\QQQ) '\cbq"‘b (‘900 qs)oq' {}S)Qb' ‘]S)Qb &Q‘b {1‘6\0 {19,\‘]; {Lg'\b' '}d\% q/d\(b q{d’& ‘,19{]:" '19(‘?‘ are the Central Federal District — 3574.3
thousand tons and the Far Eastern Fed-
—8—DAO —8—POCCTAT eral District — 1916.5 thousand tons

(Table 3).

Puc. 1. AuHamuka ponu noceBHbix  Fig. 1. Dynamics of the share of
niaowagen, saHMMaeMbix coen
Ha Tepputopumn PO

sowing areas occupied by soybeans
in the territory of the Russian Federation
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Ta6J1. 3. PerroHbI Bo3/eJibiBaHusa cou B Poccuu (PoccTar, 2024)
Table 3. Soybean cultivation regions in Russia (Rosstat, 2024)

KoJsinuecTBO COPTOB,
BaJioBblii c60p, BasioBbIii C60pP, PEKOMEHAYEMBIX
TBIC. TOHH, ThIC. TOHH, ToccopTpeecTpom
2023 T. 2024 . Number of varieties

depepaIbHbII Gross harvest, Gross harvest, recommended
Ne OKpyT thousand tons, thousand tons, by the State Register
n/n Peruon Region Federal District 2023 2024 of Varieties
1 AMypckas 06sacTb Amur Oblast 1428,7 1398,6 135
. . ) JanbHe-
o  EBpenckas Jewish Autono- o 169,5 156,9 135
aBTOHOMHAas o6yiacTh  mous Region
Far Eastern
3 [TpUMOPCKUM Kpait Primorsky Krai 369,3 211,5 135
4 Benropopckas obacte Belgorod Oblast 731,3 520,3 156
5 BpsiHCKas 06J1acTh Bryansk Oblast 65,5 100,6 36
6 Boponexckas obiacts Voronezh Oblast 440,1 452,1 156
7 Kypckas obyacTb Kursk Oblast 872,7 793,1 156
8  Jlumenkas obyacTb Lipetsk Oblast g:fég?ﬂb}mm 344,6 354,5 156
9 OpJioBckas 06J1acTb Oryol Oblast 332,6 413,6 36
10 PgsaHckas 06J1acThb Ryazan Oblast 2085 251,9 36
11 Tamb6oBckag obsacts Tambov Oblast 439 513,9 156
12 Tynbckas obyacTb Tula Oblast 114 148,8 36
. . . HOxHBIN
13 KpacHopmapckuii kpait Krasnodar Krai Southern 3272,9 222,4 109
14  Ajraiickuii kpait Altai Krai Cubupcrnit 2711 4491 24
Siberian
15 CapartoBckas obsactb Saratov Oblast [TPUBOJKCKU T 92,7 125,8 58
Volga Federal
16 TlenseHckas obimacTb Penza Oblast District 141,5 181,9 58

CIIMCKY, ¥ CPENY KaPAaHTUHHBIX BUIOB, TaPasUTUPYIO-
HIMUX Ha COe, OTMEeYEH eqUHCTBEHHbIN BUJL, — Cercospora
kikuchii (Matsumoto & Tomoyasu) Gardner.

Typuusi: Phialophora gregata (Allington et Cham-
berlain) W.Gams.

Kutaii: Diaporthe phaseolorum (Cooke et Ell.)
Sacc., Macrophomina phaseolina (Tassi) Goid, Fusari-
um oxysporum (B ToM uumciie fusarium oxysporum f. sp.
pisi (Linford) Snyder & Hansen), Colletotrichum coc-
codes (Wallr.) S. Hughes, Diaporthe longicolla (Hobbs)
J.M. Santos, Vrandecic & A.J.L. Phillips, Phoma exigua
Desm., Verticillium albo-atrum Reinke & Berthold, Ver-
ticillium dahlia Kleb., Phytophthora sojae Kaufmann et
Gerdemann, Cylindrocladium parasiticum Crous, Wing-
field et Alfenas, Didymella pinodella (L.K. Jones), Fusari-
umvirguliforme O’ Donnell et T.Aoki, Phialophora gregata
(Allington et Chamberlain) W.Gam.

HecMOTps Ha TO UTO B KApaHTUHHOM mepeuHe EC
oTcyTcTBYIOT Bunbl D. longicolla u D. phaseolorum, oHU
BHECEHBI B IepeUeHb HEKAPAHTUHHBIX PETYIUPYEMBIX
BuoB (PernamenTt Komuccuu (EC) 2019/2072, 2019).

dnonus: F. oxysporum f. sp. pisi, Phytophthora
phaseoli Thaxt.

Yunu: Colletotrichum truncatum (Schwein.) An-
drus & W.D. Moore.

Erumnert: Colletotrichum dematium (Pers.) Grove,
C. truncatum, D. phaseolorum, Sclerotinia sclerotorum
(S. sclerotiorum (Lib.) de Bary) V. dahlia, C. parasiticum
(«duTocaHUTApPHBIE TPEOOBAHUS CTPaH-UMIIOPTE-
poB», caliT Poccenbxo3Han3opa, IndexFungorum,
2025).

An important feature of Russian soybeans is the
absence of genetic modifications, which makes them
the most in demand on the world market (No. 454-FZ,
2021; No. 358-FZ, 2016).

Soybean cultivation is a promising area that al-
lows increasing the export potential of the Russian
Federation. In the last few years, Russian soybeans
have been exported to more than 20 countries, the ex-
port volumes for 2022-2023 amounted to 2,547 mil-
lion tons. Table 4 presents the main soybean importing
countries (excluding processed products: cake, meal).

The main importers of Russian soybeans are Chi-
na, Belarus and Kazakhstan.

At the same time, each country imposes some
phytosanitary requirements, without the fulfillment
of which it is impossible to export products. Below are
the quarantine lists of species of importing countries
associated with soybean plants. The EU and EAEU
countries (Kazakhstan, Belarus, etc.) have similar lists
and among the quarantine species parasitizing on soy-
beans, only one species is noted — Cercospora kikuchii
(Matsumoto & Tomoyasu) Gardner.

Turkey: Phialophora gregata (Allington et Cham-
berlain) W.Gams

China: Diaporthe phaseolorum (Cooke et EllL.)
Sacc., Macrophomina phaseolina (Tassi) Goid, Fusarium
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Ta6J. 4. 9kcnopT cou u3 Poccun
Table 4. Soybean export from Russia

N2

n/n CTpaHbI-UMIIOPTEPHI

Importing countries

NmnopT, ThIC. T
Import,
thousand tons

Kutatickas HapomHas

oxysporum (incl. fusarium oxysporum
f. sp. pisi (Linford) Snyder & Han-
sen), Colletotrichum coccodes (Wallr.) S.
Hughes, Diaporthe longicolla (Hobbs)
J.M. Santos, Vrandecic & A.J.L. Phil-
lips, Phoma exigua Desm., Verticillium
albo-atrum Reinke & Berthold, Verti-

1 P 5 People’s Republic of China ~ 1325,04 e : ;
ST cillium dahlia Kleb., Phytophthora sojae
2 Pecny6nuka Benapych Republic of Belarus 151,8 Kaufmann et Gerdemann, Cylindro-
3 Pecmybnuka Kazaxcran Republic of Kazakhstan 87,8 cladium p amszflcum Crogs, Wingfield
- et Alfenas, Didymella pinodella (L.K.
4 Typenkad Pecnybiuka Republic of Turkey 21,35 Jones), Fusarium virguliforme O’ Don-
5  JlaTBuiickas Pecrybiuka Republic of Latvia 8,27 nell et T.Aoki, Phialophora gregata (Al-
. lington et Chamberlain) W.Gam.
6 P 6 Ki R blic of K 4,13 . .
ecnybimia Aoped epubic of Rorea Although the EU quarantine list
7 KoponesctBo Humepnaugmor Kingdom of the Netherlands 3,54 does not include the species D. longi-
g  PeaeparnsHaz Federal Republic 353 colla and D. phaseolorum, they are in-
Pecriy6nvka I'epMaHus of Germany ’ cluded in the list of non-quarantine
e m— regulated species (Commission Regu-
United Kingdom of Great lation (EU) 2019/2072, 2019).
9  BenukoOpuTaHUU Britai d Northern Ireland 2,81 .
v CeBepHOi VIpIaniny 'SR CHo¥el INKOI Ok I 1D DY Japan: F. oxysporum f. sp. pisi, Phy-
0 K . Kined £ Swed 531 tophthora phaseoli Thaxt.
OPOJIEBCTBO 1 BELLMA tngcom ot sweden ’ Chile: Colletotrichum truncatum
11 Kwuprusckas Pecry6inka Kyrgyz Republic 1,74 (Schwein.) Andrus & W.D. Moore
12 Snonus Japan 1,09 Egypt: Colletotrichum dematium
- (Pers.) Grove, C. truncatum, D. phaseo-
13 Momnronusd Mongolia 0,473 lorum, Sclerotinia sclerotorum (S. sclero-
14 Pecny6ivka ApMeHUs Republic of Armenia 0,26 tiorum (Lib.) de Bary) V. dahlia, C. para-
iticum (Phytosanitary requirements
Apa6ckas Pecriy6imka . st . - -
15 prumer Arab Republic of Egypt 0,012 of importing countries, Rosselkhoz-
- - nadzor website, IndexFungorum,
16 Pecmybauka Yunu Republic of Chile 0,000084

Ba)XHO OTMETUTH CYILIECTBYIOUINE PA3JIUUYN
B HAIJMOHAJIbHBIX TPeOOBAHUSAX K CEMEHHOMY Ma-
Tepuajly U MPOJOBOJbCTBEHHOUN MpoayKiuu. Tak,
BU/IbI, [IEpEUNCIIEHHbIE BbIlle OTMEeUYEeHBI B «KaTajiore
KapaHTUHHBIX BPEJHBIX OPraHU3MOB JJIsI PACTEHUH,
ummnoptupyemMbix B KHP» (KapaHTuHHbIE TPDE6OBAHUS
K UMITOPTY PacTeHUM WJIN PACTUTEIbHOU MTPONYKITUU
B Kuraiickyto Pecry6nuky, 2024). [lyist cou, IpegHa-
3HAUYEHHOU JJis TTepepaboTKyU U He TpeJHa3HaAvYeH-
HOWY JIJIsT KyJIbTUBAIIWHY, IEUCTBYET APYTOM PETIaMeHT,
00603HaYEHHBIA B «PUTOCAHUTAPHBIX TPEOOBAHUSAX
K COe, KyKypy3e, 3aJINBHOMY PUCY U PaIiCy, BBO3UMBIM
u3 Poccutiickoit demepanuu», Kyna Bxonat D. phaseo-
lorum var. caulivora, P, longicolla, Ph. sojae, V. albo-atrum,
V. dahliae. TIpy 5TOM TePPUTOPUS IIPOU3BOICTBA COU,
a Tak’Ke KYKypy3bl 1 3aJIMBHOTO PUICa OTPaHUYMBAETCS
XabapoBckuM, [TpuMopckuM 1 3abaiikaJabCKUM Kpa-
MU, AMypCKO¥ 06/1acThio M EBpeiicKOil aBTOHOMHOM
obustactrio («duTOCAHUTAPHBIE TPE6OBAHUS K CO€E, KY-
Kypy3e, 3aJIUBHOMY PHCY M paricy, BBO3UMbIM u3 Poc-
cuiickon demeparuu», 2016). B ¢BA3Y C 9TUM OIleHKa
U IPOTHO3UPOBaHME JUHAMUKU PACIIPOCTPAHEHUS
TIaTOTeHHBIX BUJIOB Tako)Ke MPeCTaBJseT co60l 3Ha-
YMMYI0 HAyYHO-TIPAKTUYECKYIO 3a/1a9y.

Llesibi0 LaHHOTO UCCJENOBAHUS SIBJISAIOCH U3Y-
YyeHUe BUAOBOTO Pa3Ho0Opas3us (prUTOaToreHoB COu,
uMewInux GUTOCAaHUTAPHOE 3HAUEeHNE, HA TEPPUTO-
PUM OTIEeJIbHBIX PETUOHOB Poccum.

Hurke 6ymyT pacCMOTPEHbBI OCHOBHbIE BO3OYAM-
Tenu 3a60J€BaHUU COU, KOTOPbIE€ GbLIN BBISBJIEHBI
Ha TeppuTopuu Poccuiickoit demepaliuu B pesysibTa-
T€ TI0JIEBBIX MCCJIeIOBAHUI U aHAJIM3a INTEPATYPHBIX
IaHHBIX.

2025).

It is important to note the ex-
isting differences in national requirements for seed
material and food products. Thus, the species listed
above are noted in the “Catalogue of quarantine pests
for plants imported into the PRC” (Quarantine require-
ments for the import of plants or plant products into
the Republic of China, 2024). For soybeans intended
for processing and not intended for cultivation, an-
other regulation applies, indicated in the “Phytosan-
itary requirements for soybeans, corn, flooded rice
and rapeseed imported from the Russian Federation”,
which includes D. phaseolorum var. caulivora, P. longicol-
la, Ph. sojae, V. albo-atrum, V. dahliae. At the same time,
the territory of soybean production, as well as corn and
flooded rice, is limited to Khabarovsk Krai, Primorsky
Krai, Zabaikalsky Krai, Amur Oblast and the Jewish
Autonomous Oblast (Phytosanitary requirements for
soybeans, corn, flooded rice and rapeseed imported
from the Russian Federation, 2016). In this regard, as-
sessing and forecasting the dynamics of the spread of
pathogenic species is also a significant scientific and
practical task.

The aim of this study was to investigate the spe-
cies diversity of soybean phytopathogens of phytosan-
itary importance in certain regions of Russia.

Below will be considered the main pathogens of
soybean diseases that were identified in the territory
of the Russian Federation as a result of field research
and analysis of literary data.
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MATEPUAJIbBI U METO/IbI

JlaGopaTopHbIE MCCIEALOBAaHUS TIPOBOJUIUCH
B ®I'BY «BHUUKP», B 1a60paTopuy MUKOJOTUU.
B mepuon utoHb — aBrycT 2021 r. 6bLIN MPOBETE-
HBbI 06GciieoBaHUS moJjielr [IpUMOPCKOTO Kpasi Co-
BMECTHO C COTPYOHUKaMu [IpuMopckoro duiuana
®T'BY «BHUUKP» (XoposbcKuii, YepHUTOBCKUH, YC-
cypuiickuii patioHbl, ADTEMOBCKUI TOPOJCKON OKPYT)
u Anrtaiickoro kpas ([TlepBoMaiickuii, AnTaickuii, [le-
TPOTIaBJIOBCKUM, Yaphiickuii, COJTIOHENIeHCKUH pati-
OHBI) COBMECTHO C COTPYAHUKAMU AJITACKOTO QM-
aja IIOK3, B x0/le KOTOPBIX ObLIM COOpaHbl 06pa3Ilbl
pacTteHui cou (CM. puc. 2).

BoileieHre TPUOOB W3 PACTUTENbHOTO Ma-
Teprajia IPOBOAUJIU 10 CTAHAAPTHOU METOJNUKE
C UCII0JIb30BaHMEM KJIACCUUYECKUX OGUOJIOTUUECKUX
METO/JIOB — BJIAKHOUW KaMepPhl U MUTATEJIbHOU Cpe-
Ibl (KapTo(eabHO-TII0KO3HBIN arap 2%) (Biarose-
neHckad, 2017; «MeToguvyeckre peKOMeHJalUuu...»,
2022). OmnpeneneHre TpubOB MPOBOAUIIN II0 KYJIb-
TYypPajabHO-MOP(OJOTUYECKUM XapPaKTEPUCTUKAM,
BUJ0BYI0 NIPUHALJIEXHOCTD IOATBEPXKIAIU OIIpe-
IeJleHueM HYKJIEOTUIHBIX IMMOCJEeN0BaTEeIbHOCTEN
Y4YaCTKOB BHYTPEHHUX TPAHCKPUOUPYEMBIX cIieiice-
poB ITS1-5,8S-ITS2 ¢ yHuBepcaJbHBIMU IIpalimMepa-
mu ITS5/ITS4. [Iyist BO3GymuTeiell aHTpaKHO3a 6bLIN
JIOTIOJTHUTEJIbHO OTIPe/ieJIeHbI TI0CTIEeI0BAaTEIbHOCTH
y4acTKOB reHa 6eta-tyoynuHa (B-tub), XUTUH cUHTa-
3b1 1 (CHS1), aktuna (ACT), ructona (HIS3) u riuiie-
panbmerun-3-docdar-geruaporueassl (GAPDH). THK
BBIZIEJISIIN U3 OTOOPAHHOTO MUIIENIUS YMCTBIX KYJIb-
Typ HabopoM «duTtocopb» mpoussozpcTa OO0 «HITD
Cunron» (Poccus), aMmandUKaIluo TPOBOIUIN
¢ TeMIiepaTypo# orxkura 52 °C (mys ITS) Ha TepMoO-
nukiepe T100 Touch Thermal Cycler (Bio-Rad, CIIIA),

Puc. 2. MecTta ot60pa 06pasuos B MpumMopckom (a)
n AnTarickoM (b) kpasx. 1, 2 — XoponbCKuii painoH,
3 — YepHUroBckuii paiioH, 4 — YCCypuUIUCKUI paioH,
5 — ApTEMOBCKMUIA rOPOLCKON OKPYT,

6 — MepBOMaNcKuit panioH, 7 — ANTancKuit panoH,
8 — MNeTponaBNoOBCKUIA paiioH, 9 — Yapbiwckuii paiioH, 10 - Soloneshensky District
10 — CosloHeLIeHCKUI parioH

MATERIALS AND METHODS

Laboratory studies were carried out in the mycology lab-
oratory at FGBU “VNIIKR”. In the period June — August
2021, surveys of the fields of Primorsky Krai were car-
ried out jointly with employees of the Primorsky branch
of FGBU “VNIIKR” (Khorolsky, Chernigovsky, Ussuriys-
ky districts, Artemovsky urban district) and Altai Krai
(Pervomaysky, Altaisky, Petropavlovsky, Charyshsky,
Soloneshensky districts) together with employees of the
Altai branch of the Central Health Center, during which
samples of soybean plants were collected (Fig. 2).
Fungi were isolated from plant material using
a standard technique by classical biological methods —
a moist chamber and a nutrient medium (potato dex-
trose agar 2%) (Blagoveshchenskaya, 2017; Methodical
recommendations 2022). Fungi were identified based
on their cultural and morphological characters; spe-
cies identity was confirmed by determining the nu-
cleotide sequences of the internal transcribed spacers
ITS1-5.8S-ITS2 with universal primers ITS5/ITS4. For
anthracnose pathogens, sequences of the beta-tubulin
(B-tub), chitin synthase 1 (CHS1), actin (ACT), histone
(HIS3), and glyceraldehyde-3-phosphate dehydroge-
nase (GAPDH) gene regions were additionally deter-
mined. DNA was isolated from the selected mycelium
of pure cultures using the PhytoSorb kit manufactured
by NPF Synthol (Russia), amplification was carried out
with an annealing temperature of 52 °C (for ITS) on
aT100 Touch Thermal Cycler (Bio-Rad, USA), visualiza-
tion of the products was carried out by electrophoresis
in 1% agarose gel using the ChemiDoc XRS+ gel-docu-
menting system (BioRad, USA). Then, the samples were
purified from the reaction mixture and sequencing
was performed according to Sanger on a 3500 Applied
Biosystems genetic analyzer. After determination, the

1, 2 — Khorolsky District, 3 — Chernigov District,

4 — Ussuriysky District, 5 — Artemovsky Urban District;
6 — Pervomaysky District, 7 — Altaisky District,

8 — Petropavlovsky District, 9 — Charyshsky District,
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BU3YaJIU3AINI0 TPOAYKTOB OCYIIECTBIISIIM METOILOM
aekTpodopesa B 1%-M arapo3HOM TeJie C UCII0Ib30-
BaHMEM T'eJib-IOKyMeHTUPYoIel cucteMbl ChemiDoc
XRS+ (BioRad, CIIIA). Jlayiee 06pasIibl OUUIIAJIY OT Pe-
aKIIMOHHOM CMeCH M NPOBOIMJIN CEKBEHMPOBaHUE
1o CaHrepy Ha reHeTrdeckoM aHasmsatope 3500 Ap-
plied Biosystems. [TocJie ornpeesieHrs ToJTydeHHbIe
rocJieloBaTeibHOCTH 06pabaTriBayiv B BioEdit, cpaB-
HUBaJU ¢ 6a30i maHHBIX B GenBank NCBI, aHanmus ocy-
1ecTBJIANU B iporpamme MEGA 10.

PE3VJIBTATBI U OBCYXKJIEHUNE

B ITpuMopckoM Kpae 66110 0To6paHo 34 o6pasiia cou
B BUJle BETETUPYIOIINX PACTEHN Ha cTaguu 06paso-
BaHUg 6060B C CUMIITOMaMU ITOpakeHus, B AJTa-
CKOM Kpae — 48 o6pa3s11oB. [Tocyie aHamn3a o6pasIoB
OBILJI0 BBIZIEJIEHO 239 U30JISITOB MULIETUAJIbHBIX KYJIb-
TUBUPYEMBIX I'PUGOB: 136 M30JIITOB U3 AJITAWCKOTO
Kpas, 103 — u3 [IpyuMOpCKOro Kpad.

Yccypuiickuii u UepHUTOBCKUM paiioHbl [Ipu-
MOPCKOT0 Kpas, coryacHo Kenneny (Képpen—Geiger
Climate Classification, 2025), OTHOCSTCSI K TEPPUTO-
PUSM C TETUJIBIM BJIQKHBIM KOHTMHEHTAJIbHBIM KJIU-
MaTOM C BhIPQ)KEHHBIM MYCCOHHBIM BiusHueM (Dwb),
XOpOJIbCKUH palioH UMeeT KOHTUHEHTAIbHBIN KIUMaT
C TEeILIBIM BJIQXKHBIM JieToM (Dwc). Miob 2021 I. xapak-
TEPU30BAaJICSI AaHOMAJbHO XapKUMU TeMIIePATypPaMuU.
B cpeguem 1o JPO aHOManugd TemiepaTrypbl cocTa-
Buia +1,99 °C (Meseniiena, 2022; Gismeteo, 2021).
Temneparyps! gocturanu 35-40 °C, 4TO coueTasioch
C OTCYTCTBUEM OCAJKOB Ha IPOTSHKEHUU TOJIyTOpA
Mecs1eB (cM. Tabi. 5).

obtained sequences were processed in BioEdit, com-
pared with the database in GenBank NCBI, the analysis
was carried out in the MEGA 10 program.

RESULTS AND DISCUSSION

In Primorsky Krai, 34 soybean samples were collect-
ed in the form of vegetative plants at the stage of bean
formation with symptoms of damage, in Altai Krai — 48
samples. After analyzing the samples, 239 isolates of
mycelial cultivated fungi were isolated: 136 isolates
from Altai Krai, 103 from Primorsky Krai.

According to Koppen (Képpen—Geiger Climate
Classification, 2025), the Ussuri and Chernigov dis-
tricts of Primorsky Krai belong to areas with a warm,
humid continental climate with a pronounced mon-
soon influence (Dwb), the Khorol district has a con-
tinental climate with a warm, humid summer (Dwc).
July 2021 was characterized by abnormally hot tem-
peratures. On average, the temperature anomaly in
the Far Eastern Federal District was +1.99 °C (Mezent-
seva, 2022; Gismeteo, 2021). Temperatures reached
35-40 °C, which was combined with the absence of
precipitation for one and a half months (Table 5).

The steppe region of Altai Krai (Petropavlovsky)
is classified as dry, steppe, cold (BSk); the plain and
forest-steppe regions (Pervomaysky, partially Altaisky)
are continental, without a dry season with warm sum-
mers (Dfb); the foothill and mountain regions (Chary-
shsky, Soloneshensky) are continental with warm or
cold summers (Dfb/Dfc) (Table 5).

The largest share of the total number of isolates
of the pathocomplex of micromycetes is occupied by

TaobJ1. 5. OCHOBHBIE KJIHMAaTHUYEeCKHeE IOKa3aTeJu

M3y4yaeMbIX paiioHOB
Table 5. Main climatic CpenHas CpenHsas CpenHee CpenHee
. . TeMIeparypa TeMIeparypa KOJIUUeCTBO KOJINYeCTBO
indicators of
. HUIOHDb — aBryCT HIOHDb — aBryCT OCaJKOB 0CaJKOB UIOHDb —
the studled areas 2003-2023rr.,, 2021r., MIOHb — aBI'yCT aBrycr 2021r.,
°C °C 2003-2023 rT.,, MM MM
Average Average Average Average
temperature temperature  precipitation precipitation
Ne June-August  June-August  June-August June-August HNcTOYHUK
n/n Paiion District 2003-2023,°C 2021,°C 2003-2023, mm 2021, mm Source
MMPUMOPCKU KPAN PRIMORSKY KRAI
1 XopoJsbcKui Khorolsky +18,5 +19,1 450 420
[IpuMrugpomMeT
2 YepHUTOBCKUH Chernigovsky +19,0 +19,5 500 460 Primhydromet,
Nasa Power
3 Yccypuiickuit Ussuriysky +19,2 +19,8 520 480 climate data,
Artemovsk gismeteo, Weather
4  ApPTEMOBCKUMT. 0. YSKY +18,0 +18,6 550 500 Spark
urban district
AJITAVICKUA KPAM ALTAI KRAI
5 [IlepBomatickmii  Pervomaysky +19,5 +20,3 250 210 AnTagickumii ITMC
6  Anraiickuil Altaisky +18,0 +18,7 350 320 Altai Central
Hydrometeorological
7  TlerpomaByoBcKkuib Petropavlovsky +20,0 +21,0 200 180 Center,
- climate data,
8  Yapsluickui Charyshsky +16,5 +17,2 400 370 gismeteo, RP5
9  CosoHemeHckuit Soloneshensky +15,0 +15,8 450 420 Weather Spark
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Ta6.J1. 6. [loyis BO36yauTeJIek 3a60JIeBaHU

B IIaTOKOMILJIEKCE arpoieHO030B COu AJTalickoro

u [IpuMopcKoro kpaes

Table 6. The share of pathogens in the pathocomplex
of soybean agrocenoses in Altai Krai and Primorsky Krai

N2 Bo36yauTeJib

n/n Pathogen Primorsky Krai, %

IIpuMopCKUii Kpaii, % AJiTaiickuii kpaii, %
Altai Krai, %

fungi of the genus Fusarium — 43%, followed
by — Alternaria- 23%, Diaporthe — 6,5%, Col-
letotrichum — 6,5%, Sclerotinia — 4%. The re-
maining 17% are represented by species
belonging to Septoria spp., Aspergillum spp.,
Penicillium spp., Epicoccum spp. (including .
nigrum), Myrothecium sp., Botrytis sp. (includ-
ing B. cinerea), Cladosporium spp., Cercospora

sp., Trichoderma spp. and the species Clonos-
tachys rosea, Nigrospora oryzae Biscogniauxia

mediterranea, Sarocladium strictum. (Table 6,

Fig. 9-10).

1 Fusarium spp. 45,63 39,76
2 Alternaria spp. 15,5 30,82
3 Diaporthe spp. 11,65 1,47

4 Colletotrichum spp. 1,96 11,14

The causative agents of fusarium wilt
identified during the surveys and causing

Ta6J1. 7. BcTpeuaeMoCTh Pa3jIMUHBIX BUI0B POia
Fusarium npu o6cjieJoBaHNM II0CEBOB COU JBYX

peruoHos Poccuu

Table 7. Occurrence of different species of the genus
Fusarium during the survey of soybean crops in two

regions of Russia

Bup, Bo36yauTess

Pathogen species Altai Krai, %

soybean lesions are dominant in both re-
gions (Table 6, Fig. 3). The species composi-
tion of fusarium pathogens in Primorsky Krai
is represented by: E avenaceum (Fr.) Sacc, F.
sporotrichioides Sherb., F, oxysporum Schlecht.,
F. equiseti (Corda) Sacc., F. acumintum Ellis &
Everh., F tricinctum (Corda) Sacc., F. gramin-
earum Schwabe. In the samples of Altai Krai,

AJtaiickuii kpaii, % IlpuMopckmii Kpaii, %  the species composition is similar with the
Primorsky Krai, %

exception of F graminearum (Table 7). The

predominant species in both regions is F.
acuminatum, for Altai Krai, F sporotrichioides

is also often detected. Isolates were obtained

from the above-ground parts of soybean
plants.

In different years (Gorobey, 2011; Dud-

chenko, 2023; Zaostrovnykh, 2018; Orina,

2019, Saenko, 2022) in the Far East were
noted F. oxysporum, F. semitectum Berk. et

Fusarium avenaceum 11,43 20
Fusarium sporotrichioides 31,43 13,33
Fusarium oxysporum 5,71 6,67
Fusarium equiseti 20 13,33
Fusarium acuminatum 29,41 30
Fusarium graminearum - 16,67
Fusarium tricinctum 2,94 =

Rav., . solani (Mart.) App. et Wr., E. avenaceum,
F gibbosum App. et emend. Bilai, £ moniliforme

Ctennol paiion Anraiickoro kpas ([TeTpomas-
JIOBCKHIT) KJIacCU(PUIIUPYETCS KaK CYyXOH, CTETTHOH,
xoJiogHbIN (BSK); paBHMHHBIE 1 JIECOCTEIIHBIE PAlOHBI
(TlepBOMAaMCKMA, YaCTUYHO AJITAWCKUIT) — KOHTUHEH-
TaJIbHBIH, 6€3 cyXoro ce30Ha ¢ TeIibiM jieToM (Dfb);
npearopHbie ¥ ropubie (Yapsimckuii, ColoOHeIIeH-
CKUM) — KOHTUHEHTAJNbHbIN C TEILJIBIM MJIU XOJIOJHBIM
setom (Dfb/Dfc) (cMm. Tabur. 5.).

Haunb0oJbIIyo LOJIE0 OT OGIIEro Yncia BblIesieH-
HBIX U30JIITOB MaTOKOMILJIEKCAa MUKPOMMUIIETOB 3a-
HUMAaIoT rpubsl poxpa Fusarium — 43%, fnajiee CIey0T
Alternaria — 23%, Diaporthe — 6,5%, Colletotrichum —
6,5%, Sclerotinia — 4%. OcTtanbHble 17% IpencTasiie-
HBI BUJJaMU, OTHOCSIIUMUCS K P. Septoria spp., Aspergil-
lum spp., Penicillium spp., Epicoccum spp. (B TOM 4ucje
E. nigrum), Myrothecium sp., Botrytis sp. (B TOM 4ucJje
B. cinerea), Cladosporium spp., Cercospora sp., Tricho-
derma spp. u Bunsl Clonostachys rosea, Nigrospora ory-
zae Biscogniauxia mediterranea, Sarocladium strictum.
(cM. Tabu. 6; cM. puc. 9-10).

Bosbynutenu ¢y3apuosa, BeISIBJIEHHBIE B XOZe
o6cyemoBaHU ¥ BBI3BIBAKOINME MMOPaXeHUsS COU,
SIBJISIOTCS JOMUHUPYIOIIUMU B 000UX pPETrMoOHAaX
(cM. Tabu. 6; cM. puc. 3). BumoBol cocTaB Bo30yauTe-
Jen ¢gysapuosa B [IpUMOPCKOM Kpae Ipe/ICTaBJIeH:
F. avenaceum (Fr.) Sacc, F. sporotrichioides Sherb., F. oxy-
sporum Schlecht., F. equiseti (Corda) Sacc., F. acumintum
Ellis & Everh.,, F. tricinctum (Corda) Sacc., F. graminearum
Schwabe. B o6pa3siiax AnTalickoro Kpast BUJI0BOM cO-
CTaB aHAJIOTUYHBIN, 38 UCKJIIOUeHUEM F. graminearum

Sheldon, E. sambucinum, Fuckel. E. poae (Peck)
Wollenw, F. acuminatum, F. equiseti., F. graminearum,
F proliferatum (Matsush.).

The number of detections of fungi of the genus
Alternaria differs by region by 2 times, the species com-
position is represented by species: A. alternata, A. te-
nuissima (Fig. 9, 10).

The infestation of soybean plants with anthrac-
nose in Primorsky Krai was ~2%, in Altai Krai - 9.56%.
(Fig. 4.) Fungi isolated from samples in Altai Krai be-
long to the species C. incanum H.C. Yang, Haudensh. &
G.L. Hartm. u C. lineola Corda. Only isolates of C. line-
ola were isolated from samples from Primorsky Krai.
C. incanum was detected in soybean crops in Russia
for the first time (Tsvetkova, 2022). Currently, the
species has a limited distribution in the world; a few
detections of C. incanum are known in the USA, Cana-
da, and Japan (Yang, 2014). This species was detected
relatively recently, in 2014. It was first isolated from
Japanese daikon (Raphanus sativus) and was initially
identified as C. dematium due to morphological simi-
larities. Sequence analysis of CHS, ACT, ITS, and TUB
gene regions showed that this species belongs to the
C. spaethianum species complex. The species affects
soybeans, tomatoes, beans, garden radishes, and thale
cress (Jayawardena, 2016, Yang, 2014).
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Puc. 3. a — cumnTOMBbI (Py3apMO3HOro BbICbIXaHUS;

b — BbINnagbl pacTeHuii, 06pa3oBaHHHbIE BCIEACTBUE NMOPAXKEHUS
(hysaprosom (3gech 1 ganee — POTO aBTOPA, EC/IN HE YKa3aHo MHOE)

(cm. Taba. 7). [IpeobiamaioiuM BUIOM B 060UX pe-
ruoHax gaBigetca F. acuminatum, OJig AITalCKOTO
Kpas TaK)ke 4acTo OTMeueH F, sporotrichioides. Vi30-
JISITBI OBLJIM BbIZIEJIEHBI U3 HAJ[3€MHbBIX YacTell pacre-
HUHI COMU.

B pasubie roga (Fopobeii, 2011; Jlynuenko, 2023;
3aocTpoBHBIX, 2018; Opuna, 2019, Caenko, 2022)
Ha JlanbHeM BocToke oTMeueHHI F. oxysporum, F. semi-
tectum Berk. et Rav., F. solani (Mart.) App. et Wr., F. aven-
aceum, F. gibbosum App. et emend. Bilai, F. moniliforme
Sheldon, E sambucinum, Fuckel. E poae (Peck) Wollenw,
FE acuminatum, F. equiseti., F. graminearum, F. proliferatum
(Matsush.).

KonnuecTBO BhIABIEHUN rpuboB p. Alterna-
ria OTIYaeTCs 10 peruoHam B 2 pasa, BUZOBOU Co-
CTaB IpeJcTaBlieH Buzamu A. alternata, A. tenuissima
(cm. puc. 9, 10).

3apaXxeHHOCTh pPacTeHWM COM AaHTPAKHO30M
B [IpuMOpCKOM Kpae cocTaBuia ~2%, B AJITaliCKOM —
9,56% (cM. puc. 4). I'pubbl, BIIeJIeHHbIE U3 00Pa3I1I0B
AnTaickoro kpas, oTHOcATCS K Bumam C. incanum
H.C. Yang, Haudensh. & G.L. Hartm. u C. lineola Cor-
da. 3 06pasioB [IprMOPCKOTO Kpas ObLIN BhIIEIE-
HBI TOJBbKO U30J4ThI C. lineola. Ha TeppuTopuu Poc-
cuu B roceBax cou C. incanum o6Hapy’KeH BIIEPBbIe
(IBeTkoBa, 2022). B HacTosIlnee BpeMs BUJ UMEET
OrpaHMYEeHHOE PACIPOCTPaHEHNE B MUPE: U3BECTHHI
HEMHOTOYMCJIeHHbIe 06Hapy)eHus C. incanum B CIIIA,
Kanage u dnonuu (Yang, 2014). JaHHBIN BUA, OTKPBIT
OTHOCHUTEJIbHO HelaBHO, B 2014 T., BliepBbie 6BLI BbI-
JleJIEH U3 ATIOHCKOTO JatikoHa (Raphanus sativus) v ns-
HavaJIbHO oIpezesieH Kak C. dematium u3-3a MOpgoJI0-
TMYECKOT'0 CXO/ICTBA. AHAJIM3 II0CTIeN0BaTEIbHOCTEN
yuacTkoB reHoB CHS, ACT, ITS u TUB nokasaJjiu, 4To
IAHHBIN BUJ, OTHOCUTCS K KOMILJIEeKCY BUmoB C. spa-
ethianum. Bu mopa)kaeT coio, ToMaT, (hacojib, PeAbKy
IIoCeBHYM0, pe3yxoBuaKy Tans (Jayawardena, 2016,
Yang, 2014).

[Tosmuee, B 2022 1. (Jymuenko, 2023), TaHHBIN
BU/J ObLI OOHAPYXXEH U B AMYPCKOU 06J1acTu TIpU 00-
cJIeJOBaHUY II0OCEBOB COM.

Fig. 3. Symptoms of Fusarium wilt (a). Fig. 3b shows
plant wilts caused by Fusarium wilt (Photos by the author
here and below, unless otherwise stated)

Later, in 2022 (Dudchenko, 2023), this species
was also detected in the Amur region during a survey
of soybean crops.

C. lineola is a widespread pathogen, but has not
been previously recorded on soybean plants (Fig. 9,
10). This phenomenon may be due to the fact that the
species C. dematium and C. lineola have similar morpho-
logical and genetic characters, and often isolates ini-
tially identified as C. dematium are C. lineola. The most
suitable regions for differentiating these two species
are the actin, histone, and glyceraldehyde-3-phosphate
dehydrogenase gene regions (Tsvetkova 2022), (Fig. 5).

The main causative agent of soybean anthracnose
in the world and in the territory of the Russian Feder-
ation is considered to be C. truncatum (Boufleur 2021;
Tsvetkova, Saenko, 2022). During this survey, this spe-
cies was not detected, but we isolated it from soybean
samples in 2019, there are also repeated references to
its widespread distribution in the literature in Kem-
erovo Oblast (Zaostrovskikh, 2018; Tsvetkova, 2022),
in Krasnodar Krai (Saenko 2019), in the Far East (Amur
Oblast, Primorsky Krai) (Saenko, 2021, 2022). Isolates
of C. destructivum were isolated from soybean samples
of the Far East in 2020, and in 2021, C. sojae Damm &
Alizadeh was detected in crops of Amur Oblast (Dud-
chenko, 2023).

Another important group are fungi of the genus
Diaporthe — pathogens of soybean phomopsis. For Pri-
morsky Krai, the species D. longicolla and D. caulivora
are typical (Kuzmin, 2023, Zaostrovnykh, 2018, Ruc-
hkov, 2021, Saenko, 2022, Toropova, 2024) (current
name Diaporthe phaseolorum (Cooke & Ellis) Sacc.), re-
cently detections have been recorded annually (Fig. 6).
In 2019, both pathogens were isolated from soybean
samples of Primorsky Krai during routine laboratory
diagnostics.
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C. lineola — MPOKO PaCIIPOCTPaHEHHbIH ITATOTEH,
HO Ha PaCTEHUSX COX PaHHEe TaKXXe He ObLIT 3a(hUKCU-
poBaH (cM. puc. 9, 10). JaHHBIN (heHOMEH MOXKET ObITh
cBsI3aH ¢ TeM, uTo Bupbl C. dematium u C. lineola »MeOT
cxoxre MOP(OJIOTUYECKUE U TeHETUUECKYE TTPU3HA-
KU ¥ 3a4aCTyI0 U3O0JSTHI, IEPBUYHO UIEHTUDUIU-
poBauHbIe Kak C. dematium, ssnstoTcs C. lineola. Hau-
6ojyee momgxomAmuMu i guddepeHIuauy 3TUX
IBYX BUJIOB SIBJISIFOTCS YYaCTKM reHa aKTUHA, TUCTOHA
¥ reHa TInnepanbaeru-3-dochar-geruaporeHassbl
(LiBeTkoBa, 2022) (cM. puc. 5).

OCHOBHBIM BO30yAUTENEeM aHTPaKHO3a COU
B MUpe U Ha Teppurtopuu P® cuutaerca C. truncatum
(Boufleur 2021; LiBeTkoBa, Caenko, 2022). B xome
IaHHOTO 00CcaeLoBaHUs 9TOT BUJ, BbIABJIEH He ObLI,
OIHAKO OBLI BhIJIEJIeH HaMU U3 06pas31oB cou 2019 T,
TaK)Xe UMEITCSI HEOLHOKPATHbIE YITOMUHAHUS O €T0
IIMPOKOM PACIpPOCTPAHEHUM B JUTEPATYPHBIX TaH-
HbIX B KeMepoBcKoii o6iactu (3aocTpoBHBIX, 2018;
LiBeTkoBa, 2022), B KpacHogmapckoM kpae (CaeHKO
2019), va lanpHeM BocToke (AMypckas o6J., [Tpu-
Mopckui kpaii) (Caenko, 2021, 2022). 3 o6pasiioB
cou JanbHero BocToka 2020 I. 6bLIX BbIZEJIEHbBI N30~
qatel C. destructivum, a B 2021 T. B moceBax AMypCKOH
obsactu 6511 o6HapyxeH C. sojae Damm & Alizadeh
(Oymuenko, 2023).

Ipyro¥l Ba>KHOU TPYIIION SBJIAITCA TPUOBI
pona Diaporthe — Bo36ynuTenu omoricuca cou. JJis
[IpUMOPCKOTO Kpasi XapaKTEPHBIMU SIBJITIOTCS BUbI
D. longicolla n D. caulivora (Ky3spmuH, 2023, 3a0CTpPOB-
HbIX, 2018, Pyukos, 2021, Caenko, 2022, ToporioBa,
2024) (axkTyanbHOe HaszBaHue Diaporthe phaseolorum
(Cooke & Ellis) Sacc.), B mocjiemHee BpeMsI BhISIBJIE-
HUST QUKCUPYIOT eXeromHo (cMm. puc. 6). B 2019 r.
o6a maToreHa ObLIM BBIAEJIEHBI U3 06Pa3IloB COU
[IpUMOPCKOTro Kpas Ipu PYyTUHHOM JabopaTopHOM
IHMarHOCTHUKE.

B 2020 1. D. longicolla 6b1y1 BBIIBJIEH TIPU (UTO-
CaHMTapHOM 06CieoBaHUY PaliOHOB I[IPHMOPCKOr0
Kpas 1 AMypCKO# 06JI1acTH, IOJIsT BBISIBJIEHUH B IIep-
BOM pErumoHe BbIIIE, UeM BO BTOPOM, Ha 10% (Pyd4KoB,
2021). ITpu o6cnemoBanmy 2021 T. 5TOT BUJ, ObLI BBIAE-
JieH 13 06pas1oB cou [IpuMopcKoro kpas (cM. puc. 10),

In 2020, D. longicolla was detected during a phy-
tosanitary survey of the Primorsky Krai and Amur
Oblast, with the proportion of detections in the first
region being 10% higher than in the second (Ruchkov,
2021). During the 2021 survey, this species was isolat-
ed from soybean samples in Primorsky Krai (Fig. 10),
and in 2022-2023, in soybean crops in Amur Oblast
(Dudchenko, 2023; Kuzmin, 2023).

D. longicolla has a wide range and was reported in
Krasnodar Krai in 2016 (Smolyanaya, 2017).

Previously, D. caulivora was reported only in Pri-
morsky Krai, and it should be noted that its frequen-
cy of occurrence (in 2019 and 2021) is 10 times lower
than that of D. longicolla. In 2023, the species was also
noted in Amur Oblast (Kuzmin, 2023).

In the crops of Altai Krai, only 2 isolates of fun-
gi of the genus Diaporthe were isolated, the pathogens
belong to the species D. eres Nitschke and, presumably,
D. cucurbitae (McKeen) Udayanga & Castl. The species
D. cucurbitae and D. novem are difficult to differentiate
by the region of the internal transcribed spacer; when
constructing a dendrogram, the studied isolate (Y46)
falls into the D. cucurbitae clade (Fig. 7). At the same
time, this group also has high intraspecific differences,
and the type strain DAOM 42078 differs significantly
from the studied one (PI=91). Both species are capable
of parasitizing soybean plants (Slovareva, 2022; Shu-
milova, 2024).

During the surveys, white mould - S. sclerotiorum —
was also detected. Infected plants quickly dry out, turn
brown and thus are clearly visible in the crop (Fig. 8).
S. sclerotiorum is detected mainly in Altai Krai, in Pri-
morye —isolated singly. In addition to the Far East, this
pathogen is widespread throughout Russia, including
the forest-steppes of Western Siberia, the Kemerovo
Oblast and Krasnodar Krai (Smolyanaya, 2017; Saenko,
2019, 2021, Zaostrovnykh 2017).

The quarantine lists of many countries, includ-
ing the EAEU, contain the fungus C. kikuchii. The
pathogen was not detected during this survey, but
was repeatedly recorded in similar studies. In Amur
Oblast, C. kikuchii is one of the dominant species in
soybean crops (Zaostrovskikh, 2018; Kuzmin 2023).

Puc. 4. CuMnTOMBI MOpaxkeHus ctebenen cou
Bo36yaouTenammu aHTpakHosa p. Colletotrichum (b — yBen. x32) pathogens of the genus Colletotrichum (b-magn. x32)

Fig. 4. Symptoms of soybean stem damage by anthracnose
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GU228019.1 Colletotrichum dematium culture-collection CBS:123729
JX669439.1 Colletotrichum dematium strain CDM43
MT497003.1 Colletotrichum dematium isolate IPP1902
GU228021.1 Colletotrichum dematium culture-collection IMI:350847
GU228020.1 Colletotrichum dematium culture-collection CBS:125346
84 | GU228022.1 Colletotrichum dematium culture-collection CBS:115524
— GU228016.1 Colletotrichumn dematium culture-collection CBS:125340
GU228018.1 Colletotrichum dematium culture-collection CBS:123728
GU228017.1 Colletotrichum dematium culture-collection CBS:125341
GU228015.1 Colletotrichum dematium culture-collection CBS:125.25 *
120 CYLH

JX669437.1 Colletotrichum dematium strain CDM41
4 JX669440.1 Colletotrichum dematium strain CDM44

JX669438. 1 Colletotrichum dematium strain CDM42

etotrichum lineola culture-collection

GU228028.1 Colletotrlchum linecla culture-collection CBS 125333
GU228029.1 Colletotrichum linecla culture-collection CBS:125329
GU228030.1 Calletotrichum linecla culture-collection CBS: 125344
GU228031.1 Colletotrichum lineola culture-collection CBS:109228
85 | GU228032.1 Colletotrichum lineola culture-collection CBS:124.25
GU228034.1 Colletotrichum linecla culture-collection CBS:147.34
GU228035.1 Calletotrichum linecla culture-collection CBS: 125345
GU228036.1 Colletotrichum linecla culture-collection CBS:125348
GU228037.1 Colletotrichum lineola culture-collection CBS:125351
GU228038.1 Colletotrichum linecla culture-collection CBS:124959
%U228039.1 Colletotrichum linecla culture-collection CBS:282.85

GU228027.1 Colletotrichum lineola culture-collection CBS:125332 !

GU228025.1 Colletotrichum lineola culture-collection CBS: 125337

MW 162399.1 Colletotrichum linecla

HQ239360.1 Colletotrichum lineola strain RHS87492

MZ078906.1 Colletotrichum linecla strain P520

MZ078905.1 Colletotrichum linecla strain P512

MZ078902.1 Colletotrichum linecla strain 415E

MZ078903.1 Colletotrichum linecla strain 496E

KHUUJJm TCo chum incanum strain CBS 130834
003352.1 Colletotrichum incanum strain CBS 130835

KC110?98 1 Colletotrichum incanum strain ATCC 64682

| KC110797.1 Collatotrichum incanum strain IL9A

100

K.C110796.1 Colletotrichum incanum strain IL6A
JQ949207.1 Colletotrichum nymphaeae culture-collection CBS:129926
JQ949208.1 Colletotrichum nymphaeae
JQ949200.1 Colletotrichum nymphaeae culture-collection CBS:113003
JQ949197.1 Colletotrichum nymphaeae culture-collection IMI:360386
JQ949196.1 Colletotrichum nymphaeae culture-collection CBS:119294
JQ949192.1 Colletotrichum nymphaeae culture-collection CBS: 129945
JO949193.1 Colletotrichum nymphaeae culture-collection CBS:231.49
%33&3,1 Colletotrichum nymphaeae strain CPO 27.833

72

— — KT696318.1 Colletotrichum sojae strain LFNO009
56 MGE00904.1 Colletotrichum scjae strain CBS 18281
MW053383.1 Colletotrichum sojae isolate XTJ2
78 | MGB00903.1 Colletotrichum sojae strain CBS 18181
MGE00902.1 Colletotrichum sojae strain CBS 13487
70 | | KC110803.1 Colletotrichum sojae strain ATCC 62257
98 MGE00900.1 Colletotrichum sojae strain ATCC 11871
MG600901.1 Colletotrichum sojae strain CBS 128510
KC110801.1 Colletotrichum truncatum strain IL18A
MT800863.1 Colletotrichurn plurivorum isolate Coll67
MGB00886.1 Colletotrichum plurivorum strain CBS 125473
MGB00887.1 Colletotrichum plurivorum strain CBS 125474
99 MKB62187.1 Colletotrichum plurivorum strain LFN0034
MGBE00888.1 Colletotrichum plurivorum strain CBS 132443
95 [| MK139923.1 Colletotrichum plurivorum strain LENO045
65 | MK139925.1 Colletotrichum plurivorum strain LFNOO53
MT800862.1 Colletotrichum plurivorum isolate Coll31
MW478576.1 Colletotrichum plurivorum strain LFNO058
KT696322.1 Colletotrichum truncatumn strain LFNOOOS
KJ614255.1 Colletotrichum truncatum isolate CMES 1038
KJB14257.1 Colletotrichum truncatum isolate CMES 1040
KJ614247.1 Colletotrichum truncatum isolate CMES 1032
83 598%56396_1 Colletotrichum truncatum strain CBS 134232

66
91| | 102

68
35F693376,1 Colletotrichum truncatum isolate ACT12

119
MFB627941.1 Colletotrichum truncatum strain C13
KJ614244.1 Colletotrichum truncatum isolate CMES
JX546781.1 Colletotrichum coccodes culture-collection CBS:528.77
65 | JX546785.1 Colletotrichum coccodes culture-collection CBS:125342
JX546774.1 Colletotrichum coccodes culture-collection CBS:122.25
48 85 || JX546772.1 Colletotrichum coccodes culture-collection CBS:103.16
99 JX546773.1 Colletotrichum coccodes culture-collection CBS:121.24
JX546776.1 Colletotrichum coccodes culture-collection CBS:126.57
| KU821202.1 Colletotrichum coccodes isolate VIC1F
JQ005817.1 Colletotrichum coccodes culture-collection CBS:164.49
|>KM1 05348.1 Colletotrichum destructivum strain CBS 136852

JQO005806.1 Colletotrichum destructivum culture-collection CBS:149.34
KM105347.1 Colletotrichum destructivum strain CBS 136228
KM105349.1 Colletotrichum destructivum strain CBS 136853
MNB48384.1 Colletotrichum nymphaeae strain CPO 27.843
KM105353.1 Colletotrichum destructivum strain CBS 167.58
KM105356.1 Colletotrichum destructivum strain CBS 511.97
KM105361.1 Colletotrichum destructivum strain IMI 387103

43

99

0.150 0.100 0.050 0.000

Puc. 5. leHpporpamma, noctpoeHHas  Fig. 5. Dendrogram constructed based on the

Ha OCHOBE HYKJ1Ie0TUAHbIX nucleotide sequences of the HIS 3 region,
nocnepoBatenbHocTel yyactka HIS 3, Y% sequences of type strains are marked
3¢ 0TMeueHbl MoCNef0BaTeNIbHOCTH (Maximum Likelihood method, model TN93+G)

TMNOBbIX WTaMMOB (MeTof Maximum
Likelihood, mogenb TN93+G) dutocaHutapus. KapaHTuH pacteHuin
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Puc. 6. CumnToMmbl nopaxkeHusi con  Fig. 6. Symptoms of soybean damage caused

B036yauTensamu chpomMorncuca cou

2022-2023 rr. — B IIoceBax cou AMYPCKOU o6acTu
(Oymuenko, 2023; KysbMuH, 2023).

D. longicolla nMeeT MUPOKUYN apeas U 6bLI OT-
MeueH B KpacHozmapckoM Kpae B 2016 1. (CMosistHad,
2017).

PanHee D. caulivora 6611 0OTMeUeH TOJIbKO B [1pu-
MOPCKOM Kpae, IIPU 3TOM HEOOXOJUMMO OTMETUTD,
YTO YacTOTa ero BctpeuaemocTu (B 2019 u B 2021 rT.)
B 10 pa3 Hwxe, ueM D. longicolla. B 2023 T. BUJL OTMeUeH
u B AMypckoi oosactu (Kyssmus, 2023).

B moceBax AnTalicKoro Kpas GbIJIO BBIZEJIEHO
BCero /Ba u3ojsgTa rpubos p. Diaporthe, Bo3bynuTe-
Ju mpuHaIexatT K sugam D. eres Nitschke u, mpe-
moJoXUTENbHO, D. cucurbitae (McKeen) Udayanga &
Castl. Bunet D. cucurbitae v D. novem 3aTPyLHUTEIb-
HO nuddepeHIMPOBaTh 10 YYAaCTKy BHYTPEHHETO
TPaHCKPUOUPYyeMOro creiicepa, NPy IMOCTPOEHUU

by Phomopsis soybean pathogens

In Primorsky Krai, this species is also regularly de-
tected on plants during the growing season and on
soybean seeds (website of FGBU “VNIIKR”, 2024). In
addition to the Far East, the pathogen has been re-
corded in crops of Krasnodar Krai (Smolyanaya 2017
Saenko 2019).

Along with the causative agent of purple seed
stain of soybean, Cercospora sojina Hara is also wide-
spread in the Far East and other regions of the country.

Below is a list of micromycetes that are wide-
spread (Toropova, 2024; Zaostrovnykh, 2017; Saenko
2008, 2022, IndexFungorum, 2025) in the Far East and
mentioned in the literature:

« Peronospora manshurica Sydow;

- Septoria glycines T.Hemmi;

 Ascochyta phaseolorum Sacc. Synonym — Pho-
ma exigua Desm., Annls Sci. Nat, many lists indicate

KJ210023.1 Diaporthe novem isolate 4-KF

65 | MZ066808.1 Diaporthe novem isolate AS5

MH864504.1 Diaporthe novem culture CBS:127271 strain CBS 127271
%8 MHO020797.1 Diaporthe novem strain BRIP64057
HM347709.1 Diaporthe novem isolate 4-27/3-1
] MH864503.1 Diaporthe novem culture CBS: 127270 strain CBS 127270

| MW447054.1 Diaporthe cucurbitae strain FeC62
98— Mw447053.1 Diaporthe cucurbitae strain FeC61
NR 147563.1 Diaporthe cucurbitae DAOM 42078
KM453210.1 Diaporthe cucurbitae isolate DAOM 42078
0L843922.1 Diaporthe cucurbitae isolate Dcu Dak1
91 KT362898.1 Diaporthe cucurbitae strain HKNU140804

47 _|7 KC343031.1 Diaporthe cucurbitae strain CBS 136.25
571Y46

70

0.0020

Puc. 7. OeHnpporpamma, noctpoeHHas Ha ocHoBe  Fig. 7. Dendrogram constructed based on the
HYKNeOoTUAHbIX NocnefoBaTesibHocTel yyactka  nhucleotide sequences of the ITS1-5.85-1TS2
ITS1-5,8S-ITS2 (MeTon Maximum Likelihood, region (Maximum Likelihood method, K-2 model)
mMogpenb K-2)
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IeHAPOrpaMMbl ccienyeMbiit u3oaat (Y46) morama-
eT B knany D. cucurbitae (cM. puc. 7). BMecTe ¢ TeM 3Ta
TPYIIIia UMeeT U BbICOKVE BHYTPUBUIOBBIE PA3JINYNS,
¥ TUoBOY mTaMM DAOM 42078 3HaUMMO OTJINYAETCSI
ot uccyeayemoro (MIT = 91). O6a Buza CIIOCOOHBI ITa-
pasuTHpoBaTh Ha pacTtenuax cou (CioBapena, 2022;
[lIymunosa, 2024).

B xome obciiemoBaHMil Takke Oblja BbISIBJIEHA
OeJtasg THUJIb cou — S. sclerotiorum. 3apa)keHHbIE pac-
TeHUs OBICTPO YCBIXAIOT, OYPEIT U TaKuM 06pa3oM
OTYETJMBO BBIZEJIAIOTCS B HoceBe (CM. puc. 8). Brisas-
JIEHVEe CKJIEPOTUHUY IPUXOLUTCSI B OCHOBHOM Ha AJI-
Talickuil kpai, B [IpuMopbe BblAeIeHa eAUHUYHO.
I[Tomumo anbHero BocToka, 3TOT HaTOTreH MIKXPOKO
pacmIpocTpaHeH I10 Bcelt Poccuu, BKIIIOUas JIECOCTEIN
3amagHoi Cubupu, KeMepoBckyto o6aacTb 1 KpacHo-
mapckuii kpaii (CmonsgHast, 2017; Caenko, 2019, 2021;
3a0CTpOBHBIX, 2017).

B xapaHTWHHbIE IEPEYHU MHOTHUX CTPaH, BKJIIO-
yast EASC, Bxogut rpub C. kikuchii. B xome m1aHHOTO
obcliemoBaHMs ITATOreH BhISIBJIEH He ObLI, HO HEOJHO-
KpaTHO 6bIT 3aUKCUPOBAH MPU aHAJOTUYHBIX HC-
ciienoBaHugax. B AMypckoii obnactu C. kikuchii BXOLUT
B YMCJIO JOMUHUPYOUIUX BUJOB B IIOCeBax cou (3ao0-
CTPOBHBIX, 2018; Ky3bMuHu 2023). B [TpuMOpPCKOM Kpae
TaK)Ke ITPOUCXOIAT PETYIISIPHbIE BhIIBIEHUS TaHHOTO
BUJla Ha PACTEHUIX B IIEPUOJ, BEreTalluy 1 Ha CEMeHax
cou (caiit ®I'BY «BHUUKP», 2024). [ToMmuMo JJaJIbHEr0
BocToka, maToreH 3auKCUpOBaH B roceBax KpacHo-
nmapckoro kpas (CmonsHas 2017; Caerko 2019).

exactly this name. Current name: Boeremia exigua
(Desm.) Aveskamp, Gruyter & Verkley;

« Some sources indicate the species Ascochyta so-
Jjaecola Abramoff. (also sojicola) (Kbvics, 1999). Current
name: Didymella pinodella (L.K. Jones) Qian Chen & L. Cai;

« Rhizoctonia solani Kuehn;

- Thielaviopsis basicola (Berk.et Br.) Ferr., Current
name: Berkeleyomyces basicola (Berk. & Broome) W.J.
Nel, Z.W. de Beer, T.A. Duong & M.J. Wingf., Synonyms:
Chalara elegans Nag Raj & W.B. Kendpr., Trichocladium ba-
sicola (Berk. & Broome) J.W. Carmich., Torula basicola
Berk. & Broome, Ann. Mag. nat. Hist., Ser.;

- Corynespora cassiicola (Berk. et Curt.) Wei.;

« Cylindrocarpon destructans (Zins.) Scholten., Cur-
rent name: Ilyonectria destructans (Zinssm.) Rossman, L.
Lombard & Crous;

 Pythium ultimum Trow Current name: Globispo-
rangium ultimum (Trow) Uzuhashi, Tojo & Kakish.;

« Stilbum bulbicola (Henn.) Sacc. & D. Sacc., Cur-
rent name: Stilbella bulbicola Henn.;

- Gliocladium roseum (Lk.) Thom., Current name:
Clonostachys rosea (Link) Schroers, Samuels, Seifert &
W. Gams;

« Phyllosticta sojaecola Mass Current name: Pleos-
phaerulina sojicola Miura, Bull. S. Manchur;

« Cladosporium herbarum (Pers.) Link.;

 Phakopsora pachyrhizi Syd. & P. Syd.;

« Macrophomina phaseolina (Tassi) Goid.

Purple seed stain of soybean and soybean stem
cancer have been known in Russia for over 40 years:

Puc. 8. CuMnTOMBI MopaxkeHusi cou natoreHoM S. sclerotium  Fig. 8. Soybean damage symptoms by S. sclerotium
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Hapsany c Bo36ymuTeseM IypIyp-
HOTO IIepPKOCIIOP03a, TakXKe LIUPOKOe
pacmpocTpaHeHue Ha JlambHeM BocToke
Y IPYTUX PETMOHAX CTPAHbI uMeeT Cerco-

spora sojina Hara.

HuXe mpuBelieH CONCOK MUKPO- s
MULETOB, MKUPOKO PACIIPOCTPAHEHHBIX . 7
(Topomosa, 2024; 3aocTpoBHbIX, 2017; ;. ;
Caenko 2008, 2022; IndexFungorum,

IaHHBIX:

« Peronospora manshurica Sydow;

- Septoria glycines T.Hemmi;

- Ascochyta phaseolorum Sacc. Cu-
HOMHUM: Phoma exigua Desm., Annls Sci.
Nat, BO MHOTHX ITEPEYHSIX YKa3aHO UMEH-
HO TaKoe Ha3BaHUe. AKTyalbHOE Ha3Ba-
Hue: Boeremia exigua (Desm.) Aveskamp,
Gruyter & Verkley;

* B HEKOTOPBIX UCTOUHUKAX YKa3aH
BuUg Ascochyta sojaecola Abramoff. (Takxe
sojicola) (Kovics, 1999). AKTyaJibHOE Ha-

Qian Chen & L. Cai;

« Rhizoctonia solani Kuehn;

« Thielaviopsis basicola (Berk.et Br.)
Ferr., akTyanbHOe HasBaHue: Berkeleyo-
myces basicola (Berk. & Broome) W.J. Nel,
Z.W. de Beer, T.A. Duong & M.J. Wingf.,,
IOpyrue HazBauus: Chalara elegans Nag
Raj & W.B. Kendr., Trichocladium basicola
(Berk. & Broome) J.W. Carmich., Torula
basicola Berk. & Broome, Ann. Mag. nat.
Hist., Ser.;

« Corynespora cassiicola (Berk. et
Curt.) Wei.;

. Cylindrocarpon destructans (Zins.)
Scholten., AkTyasbHOe HazBaHue: [ly-
onectria destructans (Zinssm.) Rossman,
L. Lombard & Crous;

 Pythium ultimum Trow AKTyaJib-
Hoe HaszBaHwue: Globisporangium ultimum
(Trow) Uzuhashi, Tojo & Kakish.;

« Stilbum bulbicola (Henn.) Sacc. &

D. Sacc., AKTyanbHOe HazBaHue: Stilbella g — kounaun Myrothecium sp. Y19
g — Myrothecium sp. Y19 conidia

bulbicola Henn.;

2025) Ha TeppuTopuu JaibHero Boc- a — koHuguu C. kikuchii
TOKA Y YIIOMUHAEMBIX B JUTEPATYPHBIX a — C. kikuchii conidia

C — MaKpoO- U MUKPOKOHNOUU
F. sporotrichioides Y11

; ) ¢ — F. sporotrichioides Y11 macro-
3BaHue: Didymella pinodella (L.K. Jones)  and microconidia

e — koHuauu N. oryzae Y47
e — N. oryzae Y47 conidia

b — koHvnpun Alternaria sp. Y42
b — Alternaria sp. Y42 conidia

e

d — KOHUZWY U auepBySIbl C WEeTUHKaAMM
C. lineola Y32

d - C. lineola Y32 Conidia and acervuli
with setae

f — koHupun F. equiseti Y78
f = F. equiseti Y78 conidia

s

S

h — koHuawun C. truncatum 66
h = C. truncatum 66 conidia

* Gliocladium roseum (Lk.) Thom., pyc. 9. Mukpockonuueckme npusHakm  Fig. 9. Microscopic characters of fungi
AxTyanbHoe HasBaHue: Clonostachys ro-  rpu6os Bos3Gyautenei 6onesHei con. causing soybean diseases.

sea (Link) Schroers, Samuels, Seifert & W.  Puc. 9a — hoto A. B. KamueHkoBa

Gams;

« Phyllosticta sojaecola Mass AKTyaJibHOe Ha3Ba-
Hue: Pleosphaerulina sojicola Miura, Bull. S. Manchur;

« Cladosporium herbarum (Pers.) Link.;

« Phakopsora pachyrhizi Syd. & P. Syd.;

« Macrophomina phaseolina (Tassi) Goid.

[TypmypHBIN 1IEPKOCIIOPO3 COU U pakK cTebiei
Ccou M3BECTHHI Ha TeppuTopuu Poccuu 6oyee 40 eT:
BO36ynuTEN M BXOAMJIU B III CIMCOK «9KOHOMUYECKH
OITaCHbIe OPraHU3MbI», COTJIAaCHO CoryIallleHUI0 MeX-
ny IlpaButenbcTBOM Coro3a CoBeTcKux CoLuaancTu-
yeckux Pecrybsivk v [TpaBUTENbCTBOM DPaHILy3CKOM
Pecmy6IMKY 0 COTPYAHUYECTBE B 061aCTH KApAaHTUHA
¥ 3anUThI pacTenuii oT 11.03.1987 («CoriamieHue... »,
1987). Cornacuo KouBeHIuu Mexnay [IpaBuUTeNb-
cTBOoM Poccutickou demepaiiuu u [IpaBUTEIbLCTBOM

Fig. 9a — author A. V. Kamchenkov

the pathogens were included in List IIT “Economically
dangerous organisms” according to the Agreement be-
tween the Government of the Union of Soviet Socialist
Republics and the Government of the French Republic
on cooperation in the field of quarantine and plant pro-
tection dated 11.03.1987 (Agreement, 1987). Accord-
ing to the Convention between the Government of the
Russian Federation and the Government of the Peo-
ple’s Republic of China on quarantine and plant protec-
tion dated 26.06.1995, List II. “Quarantine organisms
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¢ —D. cucurbiatae Y46 d-D. eres Y68

f—D. phaseolorum y113 g — D. phaseolorum h = D. longicolla

i — F. graminearum Y101 j = F. oxysporum Y110 k — F. avenaceum Y81

m - F. acumintum y49 n - Fequiseti Y24 o - F. avenaceum Y9

q — F. sporotrichioides Y11 r — Alternaria sp.Y70 s —C. sojina t = S. sclerotium
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u-N. oryzae Y47

S

y —C. lineola Y28 z-C. incanum Y55

ah — Alternaria sp Y72

ag — Alternaria sp. Y66

aa - C. incanum Y25

ae — F. tricinctum Y63

ai — Fequiseti Y74

af — Alternaria sp. Y15

aj — B. mediterranea Y105

Puc. 10. MakpocKkonuueckue npusHaku Fig. 10. Macroscopic characters of fungi

rpubos Bo36ynuTeneit 6onesHew cou.

causing soybean diseases. Fig. 10g, 10h —

Puc. 10g, 10h - choTo A. B. KamueHkoBa  photos by A. V. Kamchenkov

Kuratickoit HaponHoli PecniybyinKy II0 KapaHTUHY
¥ 3alUTe pacTeHuit ot 26.06.1995 B nepeune «II. Ka-
PaHTUHHbBIE OPTAaHU3MBbI, OTPAHWUYEHHO PacIpocTpa-
HeHHbIe Ha TeppuTopuu Poccutickoi defepaniiu» yka-
3aH Diaporthe phaseolorum var. caulivora (Athow et Cald.),
a B repeuHe «lII. [ToTeHI[MaJIbLHO OIIaCHbIE OPTraHU3MBbI
nist Poccutickoit denmepanun» 3Hauutca C. kikuchii
(«KouBeHI1IU4...», 1995). Hapsamy ¢ 3TuM TpeboBaHUSs
KuTaga Kk mocraBke NpoaykKnuu us PO yBeJnuuinch
6osee ueMm B 10 pa3. B 1995 r. BeCb KapaHTUHHBIN
mepeveHb BKJOYaJI 42 Buga, B TOM yucie 10 rnpepn-
cTaBuUTejel rpuboB U rpubOII0J00HBIX OPTAHU3MOB.
HpiHelHue TpeboBaHusa comepskat 435 (439) mosu-
nuit, 124 U3 KOTOPBIX — MUKOJIOTUUYECKHE OO BEKTHI.

with limited distribution in the territory of the Russian
Federation” includes Diaporthe phaseolorum var. cauliv-
ora (Athow et Cald.), and List III. “Potentially danger-
ous organisms for the Russian Federation” includes
C. kikuchii (Convention, 1995). Along with this, China’s
requirements for the supply of products from the Rus-
sian Federation have increased more than 10 times. In
1995, the entire quarantine list included 42 species,
including 10 representatives of fungi and fungus-like
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JTU IaHHbIE, BEPOSITHEE BCETO, CBSI3aHbI, C OHOU CTO-
POHBI, ¢ 06beMaMU 3KCIIOPTa TPOAYKIIUU: 10 1998 T.
IIOCTAaBOK COU B JIPYyTY€e CTPAHbl HE OCYIIECTBIISIIOCH
(e 3auKCUpPOBaAHO), OOIIUKI 06HEM DKCIIOPTA COU
u3 Poccuu coctaBuil ~65 Thic. ToHH (KHP, KH/P, ®u-
JIMMIIMHLI 1 Y36eKucTaH), o6beM skeropTta B KHP co-
ctaBui 60 Toic. TOHH (PAO). BMecTe ¢ TeM ¢ 1990 I.
10 HACTOsIIee BpeMs CUJIbHO Pa3BIJINCh METO/IbI BbI-
SABJIEHUS UAeHTU(MUKAIIUY ITaTOTEHOB, KOJNYECTBO
CIIEeIIaJICTOB, BO3MOXXHOCTHU, KOTOPbIE TO3BOJIUIU
6oJiee IeTaJabHO pa3dbupaThes B IIpobiaeMax puroca-
HUTapUU.

Ha teppuTtopuu Poccuiickoi demepaliuu BCTpe-
YaroTCs U IPYTYe BUbI, BKIOUEHHbIE B KADAHTUHHBIE
TIepeYHY CTPAH-UMIIOPTEPOB, 3aYaCTYH0 OHU He acco-
IIUMPOBAHBI C pacTeHUAMU cou. Tax, C. coccodes muUpo-
KO IIpefcTaBJieH Ha KapTodee B TOM uucie u B [1pu-
MopckoM kpae (Yarmeeva, 2023). Phoma exigua Desm.
TaK)Xe BBISIBJIEH Ha KIYOHAX KapTodens B CeBepo-
3amagHoM, [leHTpasbHOM, [TprBOIKCKOM, CUOMPCKOM,
JasbHEBOCTOYHOM U Ipyrux okpyrax (Gannibal, 2024).

3AKJ/IIOYEHUE

CocTaB (puTOIIaTOr€HOB COM Ha TEPPUTOPUU Poccuii-
ckoit demepaliuy HACUUTHIBAET He MeHee 35 BUIOBBIX
TaKCOHOB, IIPEUMYIIECTBEHHO OTHOCSIIUXCS K OT/Ie-
ay Ascomycota, mopsagkam Hypocreales, Pleospora-
les, Glomerellales, Diaporthales, Mycosphaerellales,
a TakKe IpeJicTaBUTeNU oTHesa Oomycota, MopsiIKOB
Peronosporales u Pythiales. I'pu6s1 u rpubomnogo6HbIe
OpraHu3Mbl aKTUBHO 3aPa’kaloT BCe YACTY PACTEHUI:
JINCThsI, BBI3bIBAS pas3jndHble IISTHUCTOCTH (Septoria,
Cercospora, Fusarium, Perenospora, Phakopsora, Ascochy-
ta); crebmnu (Colletotrichum, Diaporthe, Fusarium, Sclero-
tinia), rme 06pas3yrTCsT HEKPO3bI, I3BbI, PA3BUBAETCS
BTOpUYHAas MHMEKIKS, 60JIe3Hb, PACIIPOCTPAHIACH,
TIPUBOJIUT K YChIXaHUIO; TPUKOPHEBBIE YACTH CTEOJISA
U HeIlocpencTBeHHOo KopHu (Fusarium, Rhizoctonia,
Pythiym, Corynespora, Cylindrocarpon); HepenKo Bo30y-
IuTenu 60Jie3HEN MOPaXkaloT BCXObI M BHI3BIBAIOT UX
rubesb. HecMoTps Ha 3acyuinubble yeaoBug 2021 T,
00JIe3HM, BhI3bIBaeMble rpubaMu, aKTUBHO pa3BUBa-
JIVCh BO BpeMs BETETAaI[MOHHOI'O CE30Ha.

MHorue rpubbl MOTYT ITEPEHOCUTBHCS C CEMEH-
HBIM MaTepuaJioM: Fusarium, Diaporthe, Colletotrichum,
Cercospora, Ascochyta Aspergillum., Penicillium, Alternaria,
Cladosporium, Epicoccum, Myrothecium, Nigrospora, Saro-
cladium, Botrytis, Sclerotinia.

HecMoTps Ha yBeJlnueHUe 06bEMOB ITPOU3BO/I-
CTBa COM U Hapal[uBaHMe SKCIIOPTHOI0 IOTEHIIAaa,
HaJIn4yre B TTOAKAPAHTUHHON MPOAYKINY KapaHTUH-
HBIX 06BEKTOB MOXKET CTAaTh OrPaHUYNBAIOIIUM (haK-
TOPOM B TOPTOBBIX B3aUMOZIEHCTBUSIX CTPAH.

duToCaHUTAPHBIE MOHUTOPUHTY U 06CJIeIoBa-
HUS TT0JIeH, BKITI0UaloIye NAeHTU(UKAIINIO He TOJIbKO
CUMIITOMOB, HO U KYJIbTYPaJIbHO-MOP(OJIOTUIECKYIO
U T€HETUYECKYI0 OLIeHKY (KaK MUHUMYM C KCIIOJIb-
30BaHUEM TEPBUYHOTO GapKOAMHTA MO YYaCTKY
ITS1-5,8S5-ITS2) aBagioTca 6ojiee HaMLEeXHBIM UH-
CTPYMEHTOM pPaboThl GUTOCAHUTAPHON CIIyXKObI. Ta-
KO¥ TIO/IXOJ TIO3BOJISIET OTIPENIEIUTh BULOBOM COCTAB
c 60JbIIelN JOCTOBEPHOCTHIO, B PE3YJAbTaTe CHUXE-
HUS YacCTOTHI JIOKHOIIOJOXUTEJbHBIX U JOXHOOT-
pULIATENbHBIX PE3YJbTAaTOB IIPY BHISIBIEHUU IPr6GOB
aTOKOMILIEeKCa COM, UTO B JaJibHEHIIeM II0JIOXKU-
TEJIbHO CKa)KeTCs Ha DKCIIOPTHOM IIOTeHIuaige Pd.

organisms. Current requirements contain 435 (439)
positions, 124 of which are mycological objects. These
data are most likely related, on the one hand, to the
volumes of product exports: until 1998, soybeans were
not supplied to other countries (not recorded), the to-
tal volume of soybean exports from Russia amounted
to ~65 thousand tons (China, North Korea, the Philip-
pines and Uzbekistan), the volume of exports to China
amounted to 60 thousand tons (FAO). At the same time,
from the 1990s to the present, methods for identifying
pathogens, the number of specialists, and opportuni-
ties have greatly developed, which made it possible to
understand phytosanitary problems in more detail.
There are also other species on the territory of the
Russian Federation that are included in the quarantine
lists of importing countries; they are often not asso-
ciated with soybean plants. Thus, C. coccodes is widely
represented on potatoes, including in Primorsky Krai
(Yarmeeva, 202.3). Phoma exigua Desm. was also detected
on potato tubers in the Northwestern, Central, Volga, Si-
berian, Far Eastern and other districts (Gannibal, 2024).

CONCLUSION

The composition of soybean phytopathogens in the
Russian Federation includes at least 35 species taxa,
mainly belonging to the Ascomycota phylum, the
orders Hypocreales, Pleosporales, Glomerellales,
Diaporthales, Mycosphaerellales, as well as repre-
sentatives of the Oomycota phylum, the order Perono-
sporales and Pythiales. Fungi and fungus-like organ-
isms actively infect all parts of plants: leaves, causing
various spots (Septoria, Cercospora, Fusarium, Pereno-
spora, Phakopsora, Ascochyta), stems (Colletotrichum, Di-
aporthe, Fusarium, Sclerotinia), where necrosis and can-
kers form, secondary infection develops, the disease
spreads and leads to drying out; the basal parts of the
stem and the roots themselves (Fusarium, Rhizoctonia,
Pythiym, Corynespora, Cylindrocarpon), Often pathogens
damage seedlings and cause their death. Despite the
dry conditions of 2021, diseases caused by fungi ac-
tively developed during the growing season.

Many fungi can be transmitted by seed: Fusarium,
Diaporthe, Colletotrichum, Cercospora, Ascochyta Aspergil-
lum., Penicillium, Alternaria, Cladosporium, Epicoccum, My-
rothecium, Nigrospora, Sarocladium, Botrytis, Sclerotinia.

Despite the increase in soybean production vol-
umes and the growth of export potential, the presence
of quarantine objects in quarantine products may be-
come a limiting factor in trade interactions between
countries.

Phytosanitary monitoring and field surveys, in-
cluding identification of not only symptoms, but also
cultural morphological and genetic assessment, at least
using primary barcoding for the ITS1-5.8S-ITS2 region,
are a more reliable tool for the phytosanitary service.
This approach allows us to determine the species com-
position with greater reliability, as a result of reducing
the frequency of false positive and false negative results
in identifying fungal pathocomplex of soybean, which
will further have a positive impact on the export po-
tential of the Russian Federation. Data confirmed by

duTtocaHuTapusa. KapaHTuH pacteHuin 56



AHANIMTUKA  ANALYTICS

[TonTBEpKAEHHbIE MOJIEKYISIPHBIMU METOLAMU JlaH-
Hble TO3BOJISIIOT CBOEBPEMEHHO BBISIBJISITH HOBBIE
¥ WHBA3WBHbBIE BUJIBI, & TAK)KE IIPOBOAUTH CUCTEMA-
TU3aLMI0 HAaKOMIJIEHHOTO MaTepualia, KOTOPbI MOXET
HYXXZATbCS B pekjaccuuKamuy BBUAY HEBEPHOM
TEePBUYHON UIeHTU(UKAIINY, 0COOEHHO GJIM3KOPO/I-
CTBEHHBIX BUJOB. Tak, B XxoZe o0cyiefOBaHNUN ObLIO
nokasaHo pacrpoctpaHenue C. incanum u C. lineola,
KOTOPBIE SBUJIUCH €IUHCTBEHHBIMY BUIAMU BO30Y-
JIUTENSIMU aHTPaKHO3a, BBISIBJIEHHBIMU IIPY aHaJIU3e
cocTaBa MUKPOMMIIETOB COEBBIX IToJieli B 2021 I. Takke
BIIEPBBIE HA TEPPUTOPUU CTPAHbI ObLIT 00HAPYKEH BU]I,
IpenBapuUTeIbHO OTIpeeNieHHbIN Kak D. cf: cucurbitae.

dopMupoBaHUEe PeruoHAJNbHBIX epeuHel hu-
TOITATOT'€HOB U COMYTCTBYOIEN MUKOMIIOPHI, BBISB-
JIEHHBIX B pe3yJibTaTe 06CIeIoBaHUM, TPEeNCTaBIIET
coboil BaXxkHyI0 3aflauy. Takoll mepeueHb SIBJISIETCS
MIEPBUYHBIM JOKYMEHTOM, HA OCHOBAaHUU KOTOPOTO
MOTYT GbITh IPOBEeHbI 60JIee TOUHBIE OIleHKa U aHa-
J13 GUTOCAHUTAPHOTO PUCKA. TaKOU MTOIX0] T03BOJIS-
€T He TOJIBKO OIIeHMBATh JUHAMUKY PACIIPOCTPAHEHUS
MUKOOMOTHI, HO ¥ CBOEBPEMEHHO pa3pabaTreIBaTh 3¢-
(beKTUBHBIE MEPBI KOHTPOJIS.

KapaHTWHHO-3HAYMUMble MTAaTOTeHbBI, BKIIUYEH-
HbIE B PerjJaMeHTUpPYIoIle epeuyHr CTPaH-UMIIOP-
TEPOB, O6BIIM HEOJHOKPATHO BBHISIBJIEHBI B IIOCEBAX
cou Ha TeppuTopuu PP B TeueHUeE TIOCIEIHUX TISTU
JieT. HeKoTOopble U3 HUX UMEeJIU CTaTyC OrPpaHUYeHHO
pacrpocTpaHeHHbIX ¥ BCTPEYAIUCH B OT/IEIbHBIX Pe-
TMOHAaX, HO MOJIYUYMJIN MIUPOKOE PACIIPOCTPAaHEHHUE.
OTnenbHBbIE BULBI IBJISIOTCS OCHOBHBIMU KOMIIOHEH-
TaM¥ IaTOT€HHOI'0 KOMILJIEKCa COU, X apeaJsl HaTlps-
MYI0 CBSI3aH C paclIMpeHueM IJIONaAei BO3LeIbIBa-
HUS 3TOU KYJIbTYPHL.

TakuM 06pa3oM, CyIeCTBYET MOTEHIINATbHBIN
PUCK, CBSI3aHHBIA C pacIIMpPeHUEM IKCIIOPTA, 0CO-
6eHHO 110 HalpaBJIEHUI0 CEMEHOBOJCTBA, BBULY
IMXPOKOTO PacIpoOCTPaHEHUs MTAaTOTEHOB COU, KO-
TOpPBIE€ MOTYT OBITH BBISIBJIEHBI B ITOJKAaPAHTUHHOMN
MIPOAYKIIUU, — U 3TO, KaK CJIeICTBUE, MOXKET IIPUBE-
CTY K OTPAaHUYUTEIBHBIM MePaM CO CTOPOHBI CTPaH-
UMIIOPTEPOB.

Bnaeodapnocmes. ABTOD BbIpaXkaeT 6jaromap-
HOCTb 3aB. Jab. mukojoruu NJL ¢T'BY «BHUNKP»
A. B. KaMUYeHKOBY 3a MOMOIIb B 0TO0PE 06pasIioB,
a Tak)Ke 3a IpenocTaBieHne hoTorpadruy KOHUIUN
C. kikuchii v xynbTyp D. phaseolorum wi D. longicolla. AB-
TOp 6JIarOIapUT PELIEH3EHTOB U PELAaKTOPOB 3a KPO-
TOTJVBBIA TPYZ, ¥ pabOTY 10 YIIyUIIIeHUIO CTaThU.

HayuyHoe rccieoBaHMeE BBINTOJHEHO B paMKax
rocyLapCTBeHHOro 3afanud, per. Ne ETYICY HUOKTP
223011600042-7.
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molecular methods allow for the timely identification of
new and invasive species, as well as the systematization
of accumulated material that may need to be reclassi-
fied due to incorrect primary identification, especially
closely related species. Thus, during the surveys, the
spread of C. incanum and C. lineola was shown, which
were the only species of anthracnose pathogens identi-
fied during the analysis of the composition of micromy-
cetes in soybean fields in 2021. Also, for the first time
in the country, a species was discovered, preliminarily
identified as D. ¢f. cucurbitae.

Formation of regional lists of phytopathogens and
associated mycoflora identified as a result of surveys is
an important task. Such a list is a primary document
on the basis of which a more accurate assessment and
analysis of phytosanitary risk can be carried out. This
approach allows not only to assess the dynamics of the
spread of mycobiota, but also to develop effective con-
trol measures in a timely manner.

Quarantine-significant pathogens included
in the regulatory lists of importing countries have
been repeatedly identified in soybean crops in the
Russian Federation over the past five years. Some of
them had the status of limited distribution and were
found in certain regions, but have become wide-
spread. Certain species are the main components of
the soybean pathogenic complex, their range is di-
rectly related to the expansion of the cultivation area
of this crop.

Thus, there is a potential risk associated with the
expansion of exports, especially in the seed sector, due
to the widespread distribution of soybean pathogens
that may be detected in quarantine products and, as a
result, may lead to restrictive measures on the part of
importing countries.
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AHHOTALINA
Bupyc nmosocaToit Mmo3auku mmeHuIbl (Wheat streak
mosaic virus, unu Tritimovirus tritici; akpOHUM —
WSMV) aBisgeTcsa BPeIOHOCHBIM IaTOTE€HOM MIIEeHU-
IbI, KYKyPy3Bbl, 0BCa, IIPOCa, PXKU, COPro, TPUTUKAJIE,
STUMEHS ¥ MHOTOUVCJIEHHBIX BUJOB MHOTOJIETHUX 3J1a-
KOBBIX TpaB. [ToTepu ypoxkas MIIEHUIIEl B pe3yabTaTe
3apakeHusd 3TUM BUPYCcOM MOryT gocturatb 100%.
WSMV pacnpocTpaHseTcsd KOHTaKTHBIM CII0CO60M,
C ceMeHaMU U NUIeHWYHBIM 3aBUTYUIHBIM KJIEIIOM
Aceria tosichella Keifer. TToo)xeHre 06 OTCYTCTBUY 3TO-
T0 BUpyCa COEPXKUTCS B GUTOCAHUTAPHBIX TPpeboBa-
HUAX 16 CTpaH — UMIIOPTEPOB POCCUIHICKOM 3€PHOBOM
POAYKIN.

Inst pa3zpaboTKku MeTOAMYECKUX peKoMeHa-
LU 110 BBIIBJIEHUIO ¥ ugeHTuuKanuu WSMV 65110
IIPOBELIEHO UCIIBITaHME TPeX TecT-cuctem ajiaga UPA
Beymux (pupM-IIpou3BoAUTENIeH, YUeThIPEX TECT-CU-
cteM giig [P B «peanbHoM BpeMeHu» (OT-ITLIP-PB)
¥ BOCBMU ITap IIpaiMepoB MJis Kiraccudyeckoi OT-TILIP.
YcTaHOBJIEH NOCTAaTOYHO BBICOKWYM YPOBEHDb CIIEIU-
(buuyHOCTH K 1I€JIEBOMY O6BEKTY Y TECT-CUCTEM IS
N®A xk WSMV ¢dupm Agdia, DSMZ u Loewe. CoBmafe-
HUS pe3yJIbTaTOB CEPOJIOTUUECKUX TECTOB C TECT-CHU-
cremolt pupmer Agdia 1 pesysbTaTOB MOJIEKYISIPHBIX
TecToB cocTaBujio 90,5-100%, 4TO MO3BOJISIET PEKO-
MeHJIOBaTh JAHHYI TeCT-CUCTEMY [Jisl IPOBEJleHUS
CKPUHUHTOBBIX TeCTOB Ha Hajmuuue WSMV. YcTaHOB-
JIEHO, YTO HabGophl peareHToB AJs I1I[P-PB k WSMV
OTeUYeCTBEHHBIX PUPM-TIPOU3BOAUTEJIEN MOTYT OBITh
PEKOMEeHJ0BaHbI AJ IPOBEAEeHNSI CKPUHUHTOBBIX
TecTOB Ha Hanuuue WSMV npu npoBefeHUU Ppurto-
CAaHWUTApPHOTO MOHUTOPWHTA IIOCEBOB U AJIg aHaIu3a
CeMsH 3ePHOBBIX KYyJbTYD, IpeJHA3HAUYEHHBIX [JIs
UCIIOJIb30BaHUS BHYTpU Poccuiickoit demepanum. [[yis
aHaJIM3a 3ePHOBOY MPOAYKIIUYU, TpefHa3HAUeHHOU
ILJIS BKCTIOPTA, aJibTepHATUBOYN MeTony DA MoXeT
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ABSTRACT
Wheat streak mosaic virus, or Tritimovirus tritici; ac-
ronym — WSMYV, is a harmful pest of wheat, corn, oats,
millet, rye, sorghum, triticale, barley and numerous
species of perennial cereal grasses. It can lead to wheat
yield losses of up to 100%. WSMV is spread by con-
tact, seed and the wheat curl mite Aceria tosichella Keif-
er. 16 countries importing Russian grain products in-
clude the absence of this virus as a prerequisite in the
phytosanitary requirements.

To develop methodological guidelines for the de-
tection and identification of WSMV, three ELISA test
systems from leading manufacturers, four RT-PCR
test systems in “real time” (real-time RT-PCR) and
8 pairs of primers for classical RT-PCR were test-
ed. A sufficiently high level of specificity to the tar-
get object was established for the ELISA test systems
for WSMV from Agdia, DSMZ and Loewe. The coinci-
dence of the results of serological tests with the test
system of Agdia and the results of molecular tests was
90.5-100%, which allows us to recommend this test
system for screening tests for the presence of WSMV. It
was established that reagent kits for RT-PCR to WSMV
from Russian manufacturers can be recommended
for screening tests for the presence of WSMV during
phytosanitary monitoring of crops and for the analy-
sis of grain seeds intended for use within the Russian
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ABJIATBCSA TeCT B popmaTe omHosTarnmHOi OT-TIL[P-
PB c npatiMmepamMmu u 30oHg0M WSMV F1/WSMV R1/
WSMV P. Ing npoBefeHUS ITOATBEPKIAIOIINX TECTOB
Ha Hajguume WSMV oTpaboTaH ITPOTOKOJ OHOITATI-
HOU kJyaccuueckot OT-TILIP ¢ mpatimepamu PMB-70/
PMB-71, He yCTyTIAIOIINH 10 YYBCTBUTEJIbHOCTH Te-
ctaM MeTozoM [ILIP B «peajibHOM BpeMeHU». YCTa-
HOBJIEHA BO3MOXHOCTD MCIIOJIb30BaHUS IIPaiMepPoB
WSMV-F/WSMV-R u WSMVL2/WSMVR2 B KauecTBe
NOATBEPKIAOIIVX TECTOB. i U3yUeHUS reHEThYEe-
CKUX 0COOEHHOCTEU y BBISIBJISIEMbIX U30JISITOB B Ka-
YyeCTBe [IOIOJHUTEJbHBIX TECTOB IeJeco00pasHo
WCTI0JIb30BaTh NpatiMepbl WSMV-CP-AM-F2/WSMV-
CP-AM-R u WSMV-CP-Czech-F/WSMV-CP-Czech-R,
KOTOpPbIe aMILTU(UIUPYIOT IIOJIHbIE TI0CJIeL0BaTeNb-
HOCTU HYKJIEOTHU/IOB T'eHOB 6eJIKa 060JI0UKY M30JISITOB
mraMMoB WSMV-D 1 WSMV-B coOTBETCTBEHHO.

Knrouesvte cnosa. Wheat streak mosaic virus, MDA,
TP, npatimepst, CEKEEHUPOBAHUE.

BBEJJEHUE

IIEHUIIA SBJISIETCS BeAyIeil 3epHO-
BOU KyJIbTypO# Poccutickoit depe-
pamuu. C60pbl yporxkasd MIIEeHUIbI
B Hamel ctpane B 2024 r., 10 Ipei-
BapUTEJIbHBIM JaHHBIM PoccTara,
coctaBuyiu 82 419,3 ThIC. TOHH, YTO
Ha 11,2% Menbre (Ha 10 431,8 Thic.
TOHH), ueM B 2023 I. CHIKeHue c60-
POB MPOM3OILIO KaK 3a CUET COKpAIeHus IIJIonaeit
(Ha 4,1% — go 28 523,1 TbIC. ra), TaK U 3a CUET CHU-
JKeHUs ypokatiHocTu (Ha 7,9% — mo 29,3 11/ra). OmHoi
U3 IPUYUH CHIDKEHUS YPOXKalHOCTU MOTJIY CTaTh BU-
pycHBbIe 60Jie3HU. B HacTosIIlee BpeMs Ha IMIIeHUIe
n3BeCcTHO 6oJiee 50 BU0B (hUTOITATOT€HHBIX BUPYCOB,
OTHOCAIIUXCA K 23 pogaM 12 TaKCOHOMUYECKUX Ce-
mericTB (CABI, 2025).

OmHuM 13 HauboJiee BPELOHOCHBIX ITATOTEHOB
TIIIeHUIIBI IBJISETCS BUPYC IIOJI0CATON MO3auKY IIiie-
auibl (Wheat streak mosaic virus, unu Tritimovirus
tritici; akpoHuM — WSMV). WSMV cuuTaeTcss BTOPBIM
10 3HAQUYUMOCTY BUPYCOM IIIIEHUIIbI ITOCJTE BUPY-
ca KeJITOM KapJAuKoBoCTY TuMeHs (BYDV) v BbI3bIBAET
He TOJIbKO CIIOpaJiuyecKue, HO U KaTaCTpopUuUIeCcKue
SMU(UTOTUY Ha IIIIEHUIle B PA3JUUYHBIX PETUOHAX
mupa (Jones, 2021). Ha YkpavHe [1oTepu yporkas TIie-
HUIIBI B pe3ysbTaTe 3apaxeHusa WSMV olLleHMBaJIUCh
B 20-63% ([leMbsSIHEHKO 1 Ip., 1998), a B ABCTpaJINL —
10 83% (Coutts et al. 2008; Lanoiselet et al. 2008). Iy
ycnoBuit Benukux paBHUH CIIIA KOHCTaTMPOBAHO, YTO
TIOTePU YPOoskasi BOCTIPUUMUYMBLIX COPTOB ITIIEHUIIbI
moryT mocturatb 100% (Coutts et al., 2014).

PacteHusamu — xozsgseBaMu WSMV gBIIHOTCSA
TaKXXe KyKypy3a, OBec, IIPOCOo, POXb, COPTO, TPUTHUKA-
Jie, SUMEHb U He MeHee 28 BUJ0B KyJIbTUBUPYEMBIX
U OUKOPACTYIIMX 3JIaKOBBIX TpaB. Bupyc pacmpo-
CTpaHeH Ha BceX KOHTHHEeHTaX (KpoMe AHTapPKTUIbI),
BrJitouas 14 ctpau EBpomnbl 1 9 crpan Asuu (CABI,
2025). B CCCP 6o0Jie3Hb I10JI0OCATOM MO3aUKU IINIEe-
HUIBI ObLIa BIIEPBbIE UIEHTUPUIIMPOBaHA B 1963 T.
B KpacHomapckoM kpae (PaBa3kuHa W Ap., 1963),

Federation. For the analysis of grain products intend-
ed for export, an alternative to the ELISA method may
be a test in the format of a 1-stage real-time RT-PCR
with primers and probe WSMV F1/WSMV R1/WSMV P.
For conducting confirmatory tests for the presence
of WSMYV, a protocol of 1-stage classical RT-PCR with
primers PMB-70/PMB-71 has been developed, which is
not inferior in sensitivity to tests using the PCR meth-
od in “real time”. The possibility of using primers
WSMV-F/WSMV-R and WSMVL2/WSMVR2 as confir-
matory tests has been established. To study the genet-
ic characteristics of the detected isolates, it is advisable
to use the primers WSMV-CP-AM-F2/WSMV-CP-AM-R
and WSMV-CP-Czech-F/WSMV-CP-Czech-R as addi-
tional tests, which amplify the complete nucleotide se-
quences of the coat protein genes of the isolates of the
WSMV-D and WSMV-B strains, respectively.

Key words. Wheat streak mosaic virus, ELISA, PCR,
primers, sequencing.

INTRODUCTION

heatis the leading grain crop of the Rus-

sian Federation. According to prelimi-

nary data from Rosstat, wheat harvests

in our country amounted to 82,419.3

thousand tons in 2024, which is 11.2%
(10,431.8 thousand tons) less than in 2023. The de-
crease in harvests occurred both due to a reduction
in area (by 4.1% to 28,523.1 thousand hectares) and
due to a decrease in yield (by 7.9% to 29.3 c/ha). One of
the reasons for the decrease in yield could be viral dis-
eases. Currently, more than 50 phytopathogenic virus
species belonging to 23 genera of 12 taxonomic fami-
lies are known on wheat (CABI, 2025).

One of the most harmful wheat pests is the Wheat
streak mosaic virus (Tritimovirus tritici; acronym —
WSMV). WSMYV is considered to be the second most
important wheat virus after the barley yellow dwarf
virus (BYDV) and causes sporadic but catastrophic ep-
iphytotics on wheat in various world regions (Jones,
2021). In Ukraine, wheat yield losses due to WSMV
infection were estimated at 20-63% (Demyanenko
etal., 1998), and in Australia — up to 83% (Coutts et al.
2008; Lanoiselet et al. 2008). For the conditions of the
Great Plains of the USA, it was stated that yield los-
ses of susceptible wheat varieties can reach 100%
(Coutts et al., 2014).

WSMV host plants also include corn, oats, mil-
let, rye, sorghum, triticale, barley and at least 28 spe-
cies of cultivated and wild cereal grasses. The virus
is distributed on all continents except Antarctica, in-
cluding 14 European countries and 9 Asian countries
(CABI, 2025). In the USSR, wheat stripe mosaic disease
was first detected in 1963 in Krasnodar Krai (Raviz-
kina et al., 1963), and was later noted in the North
Caucasus, Ukraine, Moldova and Central Asia (Vlasov,
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a 3aTeM ObLIa oTMeuyeHa Ha CeBepHOM KaBkase, Ykpa-
uHe, B MosnmaBuu u CpegHen Asuu (Biacos, JlapuHa,
1982). B coBpeMeHHBIN nepuom B Poccuiickoit de-
nepauyu WSMV peructpupoBaiam Ha IOxHOM YpaJie
(CnuaymkuH, 2013), B CpegteM [ToBosrkbe (BoroyTau-
HOB U 1p., 2017), KpacHogapckoM Kpae (A6yioBa u 1p.,
2012), Pecrty6nuke KpbiM, Pecniy6iuke BypsaTus, AJi-
TatickoM, KpacHomapckoM u CTaBPOIIOJIbCKOM Kpasx,
Boarorpamckoii, BopoHexcKkoil u PocToBCKOM 06Jia-
crax OKuBaeBa u mp., 2024; [IpuxoabKo u Ap., 2024).

Pacnipoctpanenre WSMV BO3MOYXHO TPeM$ CIIO-
cobamMu: MeXaHUYECKUM ITyTeM KOHTAKTa MeX/Y pac-
TEHUSIMU, CEMEHAMU U MTOCPEACTBOM MMEPEHOCUYMKA —
MIIeHWYHBIM 3aBUTYIIHBIM KJjelioM Aceria tosichella
Keifer. [Tepemaua WSMV ¢ ceMeHaMU ITIIEHUIIbI BAPbU-
pyet ot 0,5 1o 2%, a mepefava c ceMeHaMU KyKypy3bl
06b1uHO He nipeBbimaeT 0,1% (Jones, 2021). [ToJoxe-
HUYe 06 OTCYTCTBUU 3TOTO BUPYCA COTEPKUTCS B hu-
TOCAHUTAPHBIX TPEOOBAaHUAX 16 CTPaH — UMIIOPTEPOB
poccuiickoli 3epHOBOM TPOAYKITUN.

WSMV gBisgeTcss TUIIOBBIM BUIOM pojia Tritimovi-
rus cemetictBa Potyviridae. Bupmuonst WSMV TipezicTaB-
JISIOT cO00M THOKMe HUTEBUIHBIE YaCTUILBI CO CITU-
paNbHOM CUMMeTpuel IJIuHou 750 HM U IuaMeTpoM
15 uM, He uMetomye 06010uKy. KaXkplii BUPUOH CO-
CTOUT 13 MoJiekyJibl PHK u mpuMepHO 2 ThIC. KOTUHU
6esika o6osiouky, okpyxawiux PHK. Terom WSMV
COCTOUT U3 eqUHCTBEHHOUN MOJIEKYJIbI OJIHOIIETIOUEeY-
HOI JUHENHOMU Ioc-cMbicyioBod PHK, cocTogmien
u3 9339-9384 mykueotupos. PHK Tpancaupyerca
c obpasoBaHUEM ITOJUMIPOTENHA C MOJIEKYIIPHOU
maccoi 350 k/la, cocrosiero u3 3035 aMUHOKUCJIOT.
STOT MOJIMIPOTENH IIPOLIECCUPYETCI TPEMS KOLUPY-
eMbIMU BUpycoM Tpoteazamu (P1, HC-Pro u Nla-Pro)
Ha 10 QyHKIIMOHAJIbHO aKTUBHBIX 6ejikoB: P1, HC-Pro,
P3, 6K1, CI, 6K2, VPg, Nla-Pro, NIb u 6eyiok 0605104-
ku (CP). IMeeTcsT Tak)ke JNOIOJHUTENbHAS OTKPBI-
Tag pamka cuuTbiBaHusa (ORF) P3N-PIPO, koTopas
SKCIIPECCUPYETCH KaK CIUTHIN 6eJI0K ¢ N-KOHIIEBOTO
yuacTka resa P3 (Tatineni, Hein, 2020).

[To pa3auyusIM B IIOCJIEI0BATEJIbHOCTU HYKJIEO-
TUIOB Ha reHOMHOU PHK MupoBas nonynsamnus WSMV
noApasgesseTcd Ha 4YeThipe (QPUIOTEHETUUYECKUE
rpymmnsl, wiy mramma (A, B, C u D) (Redila et al., 2021;
Jones et al., 2022). [lltamMm WSMV-A BKJIIOYaeT U30JI5-
ThI, pacIipocTpaHeHHble B Mekcuke. [lltTamm WSMV-B
o6benuHseT n30aThl WSMV 113 pa3IuyHbIX CTPaH EB-
porel, Mpana u Typuuu. lllTamm WSMV-C orpanuuu-
BaeTCcs HeCKoJIbKuMU n3ongramu WSMV us Upana, Ko-
TOpbIe ObLIY BbISIBJIEHBI B OHOM HEOOJIBIIIOM PErvoHe
9Tou cTpansl. llITaMMm WSMV-D 06beIMHSAET U30JISIThI
Toro Bupyca us CIIA u KaHaZibl, HEKOTOPbIE U3 KOTO-
PBIX PacIpoCTpPaHUIUCh 3aTeM B HKHYI0 AMEDPUKY,
AscTpanuio, Espomny, pan u Typuuio.

[Tomumo WSMV, B pop Tritimovirus BXOOAT CJie-
IYIOIe BUPYChI: MO3aUKM IIIeHUIbI KIug (Wheat
Eqlid mosaic virus, WEgMV), mojocaToii Mo3auKu
kocTpa (Brome streak mosaic virus, BrSMV), Hekpo-
THYecKol KpamuaTocTu oBca (Oat necrotic mottle
virus, ONMV), M0O3anK¥ TPUILETHHHNKA JKEeJITOBATO-
ro (Yellow oat-grass mosaic virus, YOgMV) u Mmozau-
Ku pairpaca Bbicokoro (Tall oatgrass mosaic virus,
TOgMV) (Inoue-Nagata et al, 2022).

Ha reHeTHYEeCKOM U CEPOJIOTUYECKOM YPOBHIX
WSMV naubosee 6au3ok k ONMV, KOTOpHBI Ipeu-
MyIIeCTBEHHO pacIpocTpaHeH Ha oBce B KaHage

Larina, 1982). Currently, WSMV has been registered in
the Russian Federation in the Southern Urals (Glinush-
kin, 2013), the Middle Volga region (Bogoutdinov et al.,
2017), Krasnodar Krai (Ablova et al., 2012), the Repub-
lic of Crimea, the Republic of Buryatia, Altai Krai, Kras-
nodar Krai and Stavropol Krai, Volgograd Oblast, Vo-
ronezh Oblast and Rostov Oblast (Zhivaeva et al., 2024;
Prikhodko et al., 2024).

WSMV has three pathways: mechanically through
contact between plants, seeds, and via the vector, the
wheat curl mite Aceria tosichella Keifer. Transmission of
WSMV with wheat seeds varies from 0.5 to 2%, while
transmission with corn seeds usually does not exceed
0.1% (Jones, 2021). 16 countries importing Russian
grain products include the absence of this virus as a
prerequisite in the phytosanitary requirements.

WSMV is the type species of the genus Tritimovirus
of the family Potyviridae. WSMV virions are flexible, fil-
amentous, helically symmetrical particles 750 nm long
and 15 nm in diameter that do not have an envelope.
Each virion consists of an RNA molecule and approxi-
mately 2,000 copies of the envelope protein surround-
ing the RNA. The WSMV genome consists of a single
molecule of single-stranded linear plus-sense RNA
consisting of 9339-9384 nucleotides. The RNA is trans-
lated to form a polyprotein with a molecular weight of
350 kDa, consisting of 3035 amino acids. This polypro-
tein is processed by three virus-encoded proteases (P1,
HC-Pro, and Nla-Pro) into 10 functionally active pro-
teins: P1, HC-Pro, P3, 6K1, CI, 6K2, VPg, NIa-Pro, NIb,
and envelope protein (CP). There is also an addition-
al open reading frame (ORF) P3N-PIPO, which is ex-
pressed as a fusion protein from the N-terminal region
of the P3 gene (Tatineni, Hein, 2020).

Based on differences in the nucleotide sequence
of the genomic RNA, the global WSMV population is di-
vided into four phylogenetic groups, or strains (A, B, C,
and D) (Redila et al., 2021; Jones et al., 2022). Strain
WSMV-A includes isolates distributed in Mexico. Strain
WSMV-B includes WSMV isolates from various Europe-
an countries, Iran, and Turkey. Strain WSMV-C is lim-
ited to a few WSMV isolates from Iran that were de-
tected in a small region of this country. Strain WSMV-D
includes isolates of this virus from the United States
and Canada, some of which have then spread to South
America, Australia, Europe, Iran, and Turkey.

Apart from WSMYV, the genus Tritimovirus in-
cludes the following viruses: Wheat Eqlid mosaic vi-
rus, WEgMYV, Brome streak mosaic virus, BrSMV, Oat
necrotic mottle virus, ONMV, Yellow oat-grass mosaic
virus, YOgMV and Tall oatgrass mosaic virus, TOgMV
(Inoue-Nagata et al, 2022).

On the genetic and serological levels, WSMV is
most closely related to ONMV, which is predominant-
ly distributed on oats in Canada (Navia et al., 2013).
There is only one report of this virus in Europe: in Ger-
many on meadow grass (Rabenstein et al., 2002). In
terms of the complex of biological and genetic proper-
ties, WSMV is also similar to WEgMYV, which is distrib-
uted in the north of Fars Province in Iran, and WEqMV,
which is often found in mixed infection with WSMV
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(Navia et al., 2013). IMeeTcs eqUHCTBEHHOE COOOIIE-
HUe O BBIABJIEHUU 3TOTr'0 BUpyca Ha Tepputopuu EB-
porbel: B l[epMaHuy Ha MATIMKe JyroBoM (Rabenstein
et al., 2002). TTo KOMILJIEKCY OGMOJIOTUYECKUX U TeHe-
TUYEeCKUX cBoMcTB WSMV cxomeH Takxke ¢ WEQMYV,
KOTOPBIM paclpocTpaHeH Ha CeBepe MPOBUHIIUU
®apc B VMpaHe 1 4acTO BCTPeUYaeTCs B CMEeIIaHHOMU
uHbpekuy ¢ WSMV (Masumi et al., 2005). Coob1ieHns
o BoigBiIeHNY WEQMV B KaKuX-1160 MHBIX 3€PHOBO/I-
YEeCKMUX PervoHax Mupa OTCYTCTBYIOT. Ha pacTeHuax
TIIeHUIbI, STUMEHS U HEKOTOPBIX BUAX 3JIaKOBBIX
TpaB WSMV MOXeT BCTpPeUaTbCs B CMENIaHHON WH-
(eKIum ¢ TPUTUMOBHPYCOM BrSMV, KOTOPBI# pacIipo-
CTpPaHEH B HECKOJIBKUX eBpOIlelicKkuX cTpaHax (Navia
etal., 2013). Beicoka BEpPOSITHOCTD ITPUCYTCTBUS STOTO
BuUpyca u B Poccuiickoii ®enepariunu. Ha pacTeHUIX
OBCa XU HEKOTOPBIX BUAAX 3J1aKOBbIX TpaB WSMV 110-
TEHIIMAJIBHO MOXKET BCTPEUATHCS TAKXKE B CMEIIaHHOMN
uHpekmu ¢ TpuTuMoBUpycamMmu YOgMV u TOgMV.

[ToMUMO TPUTUMOBUPYCOB, PACTEHUS 3€PHOBBIX
KYJIBTYP 3apa’kaeT TaK)Ke LEeJIbIN Psifl IPYTUX BUPYCOB
ceMmeticTBa Potyviridae, OTHOCSIIIUXCS K pogaM Bymovi-
rus, Poacevirus, Potyvirus u Rymovirus. B Poccutickoii de-
Jepalny CylleCTBYeT BbICOKASI BEPOSITHOCTb HAJIMUNSI
kovHpeKruyr WSMV ¢ MOTUBUPYCOM MO3anUYHOM Kap-
JINKOBOCTH KyKypy3bl (MDMV) Ha KyKypy3e, 6UMOBU-
PyCOM BEpPETEHOBUTHOM ITOJIOCATON MO3aWKU TIIIEHY -
el (WSSMV) Ha MIIeHUIle 1 OMMOBHUPYCAMU JKEJITOHN
Mo3auKy suMeHs (BaYMV) u cj1aboii MO3auKU TUYMEHS
(BaMMV) Ha guMeHe.

PaspabaTbiBaeMble METObI JUATHOCTUKHU JIOJIK-
Hbl 06ecreyuBaTh HaJleXXKHYI0 AudGepeHIInaIunio
WSMV oT 6Ju3KOPOACTBEHHBIX TPUTUMOBUPYCOB
U IPYTUX BUPYCOB ceMeiicTBa Potyviridae, 3apaato-
WX 3ePHOBBIE KYIbTYPHI, a Takke 3 GHEeKTUBHO 1a-
THOCTUPOBATh U30J4ThI ITaMMOB WSMV-B 1 WSMV-D,
JIOMUHUPYIOIINE B MUPOBOU MOMYJSAIIUY BUPYyCa IT0JI0-
caTol MO3aVKU MIIEHUITBI.

MATEPUAJIbBI U METO/IbI

Ob6BbeKTaMU HCCIeNOBAaHUM SIBJISIIINCD:

— pedepenTtHbie n30aThl WSMV PV-0356 (DSMZ,
T'epmanus) u 07048 PC (Loewe, TepMaHus);

—u3oJisaTel WSMV, BeIsIiBJIeHHBIE B 2024 T. B IToce-
Bax IMIIIeHUIIbI Ha TeppuTopruy KpacHomapckoro Kpas;

— pedepeHTHBIE U30JATH GUMOBUpPYca caaboit
Mo3auku suMeHs (BaMMV), 6uMoBupyca XXeJITou
Mo3auku suMeHs (BaYMV), 6GuMoBUpyca BEPETEHO-
BUJHOU IToJiocaTod Mo3auky nmeHuIn bl (WSSMV),
6poMoBUpyca Mo3anuKu KocTpa (BMV), BBICOKOPaBHUH-
HOTO eMapaBupyca Mo3auku nieHuisl (HPWMoV),
JIIOTEOBUPYCA XKEeJITOM KapJauKoBoCTU TuMeHs (BYDV),
MacTpeBUPyCca KapJIUKOBOCTHU mimeHuIibl (WDV),
MaxJIOMOBUPYCA XJIOPOTUYECKON KPATyaTOCTU KYKY-
py3sr (MCMV), TT0JIEPOBUPYCA JKEJITON KapJAUKOBOCTH
3y1akoB (CYDV), TOTUBUPYyCa MO3aUYHOM KapJIUKOBO-
cTy KyKypy3sl (MDMV), moTUBUPYyCa MO3auKHU caxap-
HOTO TpocTHUKa (SCMV), TOTUBUpPYCa MO3auKU COP-
ro (SrMV), moTuBUpyca cOpro ajerrckoro (JGMV),
mouyBooGuTawIero GypoBupyca Mo3auKu 3JIaKOB
(SBCMV), mouBoobuTawmero ¢GypoBupyca MO3auKu
mmeHuIbl (SBWMV), TPUTUMOBUPYCA TTOJI0CATON MO-
3auku KocTpa (BStMV), xopJiemBupyca MTPUX0BaTON
Mozauku suMeHs (BSMV), KoTopble MCITOJIb30BaIU
B DKCIIEPUMEHTAaX 10 OlleHKe CIelu(PUIHOCTHY UCIIhI-
TYEMBIX TECT-CUCTEM.

(Masumi et al., 2005). There are no reports of WEqMV
in any other grain-growing regions of the world. On
wheat, barley and some cereal grasses, WSMV can be
detected in mixed infection with trithymovirus BrSMV,
which is distributed in several European countries
(Navia et al., 2013). There is a high presence probabil-
ity of this virus in the Russian Federation. On oat plants
and some cereal grasses, WSMV can also potentially
occur in mixed infection with tritymoviruses YOgMV
and TOgMV.

In addition to tritymoviruses, cereal crops are
also infected by other viruses of the family Potyviridae,
belonging to the genera Bymovirus, Poacevirus, Potyvi-
rus and Rymovirus. In the Russian Federation, there is
a high probability of co-infection of WSMV with maize
mosaic dwarf potyvirus (MDMV) on maize, wheat spin-
dle streak mosaic virus (WSSMV) on wheat, and barley
yellow mosaic virus (BaYMV) and barley weak mosaic
virus (BaMMV) on barley.

The diagnostic methods being developed should
ensure reliable differentiation of WSMV from closely
related tritymoviruses and other viruses of the Potyvir-
idae family that infect grain crops, as well as effectively
diagnose isolates of WSMV-B and WSMV-D strains that
dominate the world population of wheat streak mosa-
icvirus.

MATERIALS AND METHODS

The objects of the study were:

— reference isolates WSMV PV-0356 (DSMZ, Ger-
many) and 07048 PC (Loewe, Germany);

—WSMV isolates identified in 2024 in wheat crops
in Krasnodar Krai;

— reference isolates of barley weak mosaic by-
movirus (BaMMYV), barley yellow mosaic bymovirus
(BaYMV), wheat spindle streak mosaic bymovirus
(WSSMV), brome mosaic virus (BMV), high plains wheat
mosaic emaravirus), barley yellow dwarf virus (BYDV),
wheat dwarf virus (WDV), maize chlorotic mottle virus
(MCMV), cereal yellow dwarf virus (CYDV), maize dwarf
mosaic virus (MDMV), sugarcane mosaic virus (SCMV),
sorghum mosaic virus (SrMV), Johnsongrass mosaic
virus (JGMV), Soil-Borne Cereal Mosaic Virus (SBCMV),
Soil-borne wheat mosaic virus (SBWMV), Brome Streak
Mosaic Tritimovirus (BStMV), barley streak mosa-
ic virus (BSMV), which were used in experiments
to assess the specificity of the tested test systems.

Surveys of wheat crops in Krasnodar Krai were
conducted jointly with employees of the Federal State
Budgetary Scientific Institution “Lukyanenko Nation-
al Grain Center”.

For serological tests, test systems for ELISA for
WSMV from Agdia (USA), DSMZ and Loewe (both Ger-
many) were tested. These test systems were used ac-
cording to the instructions supplied with the kits by
the manufacturers.

RNA extraction for the polymerase chain reac-
tion with reverse transcription (RT-PCR) was carried
out using commercial reagent kits “Proba-NK” (Agro-
Diagnostica, Russia) and “FitoSorb” (Synthol, Russia)
according to the instructions of the manufacturers.
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O6cnenoBaHUs IOCEBOB MIIEHUIIBI B KpacHo-
IapCcKOM Kpae MPOBOAUIU COBMECTHO C COTPYIHU-
kamu ®T'BHY «HallmoHaJabHbBIN IIEHTP 3€pHa UMEHU
IT. 1. JIlykbTHEHKO».

JI71sI TIPOBEEHYS CEPOJIOTUYECKUX TECTOB UCIIbI-
TBIBAJIX TeCT-CUCTEMBI 111 UPA k WSMV dhupm Agdia
(ClIIA), DSMZ u Loewe (06e — 'epMaHus). ITU TECT-
CHUCTEMBI HCIIOJIb30BAaJM COTJIACHO MPUJIaraeMbIM
K HabopaM MHCTPYKUIUAM (GUPM-TIPOU3BOAUTENEN.

IkcTpakuuio PHK niig npoBegeHus rmoaumepas-
HOU 1IeNTHOM peakiiuy ¢ o6paTHOM TpaHCKPUIIIuen
(OT-TILIP) mpoBOLUIM KOMMEpPYECKUMHU HabopaMu
peareHTOoB «[Tpo6a-HK» (<KArpomuaraocTuka», Poccust)
u «®utoCop6» («CHUHTOJI», POCCHS) COTIIACHO MHCTPYK-
ouaM GUPM-TIPOU3BOIUTETIEH.

Cunrtes k/IHK ocyliecTBIg4/IU OTeYeCTBEHHBIMU
HabopaMu peareHTOB /Jig 06PaTHOMN TPAHCKPUIIIIUU:
Easy RT («JuanaTt»), MMLV RT kit (<kEBporen»), OT-1
(«CuHTOJ») U «KOMITJIEKT PEareHTOB IPOBEIEHUS IS
00paTHOM TPAHCKPUIIINN» («ArPOLUAaTHOCTHKA») CO-
TJIAaCHO MHCTPYKUUIM (QUPM-ITPOU3BOLUTETEH.

Jna BeigBienusd WSMV metogoMm TP B «pe-
anbHOM BpeMeHu» (OT-IILIP-PB) uCIBITHIBAIU
Habopbl peareHTOB «BUPyC IMMOJOCATON MO3aUKU
nmenunbl (Wheat streak mosaic virus, WSMV)»

Synthesis of cDNA was carried out using Russian re-
agent Kits for reverse transcription “Easy RT” (Dialat),
“MMLV RT kit” (Evrogen), “OT-1" (Synthol) and “Kit of
reagents for conducting reverse transcription” (Agro-
Diagnostica) according to the instructions of the man-
ufacturers.

To detect WSMV using the real-time PCR (re-
al-time RT-PCR) method, the reagent kits “Wheat
streak mosaic virus (WSMV)” (AgroDiagnostica) and
“Wheat streak mosaic virus-Real-Time” (Synthol) were
tested, which were used according to the instructions
of the manufacturers.

The WSMV diagnosis was also done using the
primers and probes presented in Table 1.

The obtained amplicons were sequenced using a
modified Sanger method on an AB-3500 genetic an-
alyzer (Applied Biosystems, USA). The BioEdit 7.0.5.3
software (Hall, 1999) and the BLASTN and Needle-
man-Wunsch Global Align Nucleotide Sequences
(blast.ncbi.nlm.nih.gov) alignment algorithms were
used to analyze the obtained nucleotide sequenc-
es. Phylogenetic analysis was performed using the
MEGA11 program. (Tamura et al., 2021).

Thefollowing reagentkitswere used to perform PCR:

— 5x MasP’Mix-2025 (Dialat, Russia);

Ta6. 1. [IpaiiMepsl ¥ 30HABI, UCII0JIb3yEMbIE JIJIT OTPAGOTKU AUAarHOCTUKU WSMV
Table 1. Primers and probes used for WSMV diagnostic testing

IIpopykT

Has3BaHue IleneBoii Genome (m.o.)
npaiiMepa IlociegoBaTebHOCTD 5°>3’ ydactok target Product ABTOp
Primer name Sequence 5’3’ reHoMa region (bp) Author
PMB-70 AAGGGAAGCGAGAGGAAGC

e CEnes 748 Jones, 2008
PMB-71 CGTTGTGCTCTTAAGCCAGTTG 6K1-CT  6KI1-CI
WSMV-CP1-Czech-F CGAACTGATCTGGGAGAGGAA

TenCP  GeneCP 1147  bennypaul
WSMV-CP2-Czech-R CGCTCAAACCCTGGTACT etal., 2019
WSMV-CP-AM-F2  CTGGGACCCGAACGGATTTAG

TeuCP  GeneCP 1117 Benlnypam
WSMV-CP-AM-R GCTCACGCAAGAGCGTTTAC etal, 2019
WSMV-F TGGCGATGAAGATGTCAG TeHsL Genes Lee et al

834 "

WSMV-R CCATTTCTGTGAAGGCTTT CI/Nla CI/Nla 2013
WSMV-F1 AAGTGCAGAACAGCGTTG
WSMV-R1 AAACTGTGCGTGTTCTCC TenCP  GeneCP 139 zf:lne;(fl 0
WSMV- Probe FAM-ACTGAGTGCGGGTACTAAT GAGGAC-BHQ1
WsmF-7288 CAAAGCTGTGGTTGATGAGTTCA
WsmR-7343 TTGATTCCGACAGTCCATGGT TeaNIb  GeneNIb 75 gg‘lcg etal,
WsmP-7312 FAM-CAAATTCTTCTACACAAAGCA TTTGCGCG-BHQ1
WSMV L2 CGACAATCAGCAAGAGACCA Deb and

T'en Nla Gene NIa 193 Anderson,
WSMV R2 TGAGGATCGCTGTGTTTCAG 2008
WSMV-C1 TACTTGACTGGGACCCGAA N Cal

TenCP  GeneCP 1255 zgfz’rs etal,
WSMV-XC1 AACCCACACATAGCTACCAAG
WS8166F GAGAGCAATACTGCGTGTACG

TeuCP  GeneCP 740 Izmdela sitall,
WS8909R GCATAATGGCTCGAAGTGATG 008
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Puc. 1. PacTeHune 03MMOM MNiLeHULbl

C CUMNTOMaMM 3apakeHnsi BUPYCoM
noslocaToi Mo3anKu MiLeHuLbl
(WSMV) (choTo U. B. Abnosoi,
rnevaraeTcs C paspelleHus aBTopa)

Fig. 1. Winter wheat plant showing
infection symptoms of wheat
streak mosaic virus (WSMV)
(photo by I.B. Ablova, published
with permission of the author)

(«Arpomuarunoctuka») u Wheat streak mosaic virus-PB
(«CuHTOJ»), KOTOPBIE KCIIOJb30BAJIY COTJIACHO MH-
CTPYKIUAM (GUPM-TIPOU3BOAUTETIEH.

OTtpaboTky fuarHocTuku WSMV NpoBOAWIIY TaK-
JKe ¢ ImpaliMepaMy W 30HIaMU, IPEeACTaBIEHHBIMU
B Tab. 1.

[MTonyuyeHHbIe aMIJIUKOHBI CEeKBEHUPOBAJIU
o MmopuduImpoBaHHOMY MeTony CeHrepa Ha reHe-
THU4eckoM aHayimsaTope AB-3500 (Applied Biosyste-
ms, CIITA). [IJist aHaIM3a MOJyYeHHBIX HYKJIEOTUIHBIX
TIOCJIeIOBAaTEIbHOCTEH HCIT0Nb30BaJIX IIPOTPAMMHOE
obecneuenue BioEdit 7.0.5.3 (Hall, 1999) u anropuTMbl
BeipaBHUBaHUsI BLASTN u Needleman-Wunsch Global
Align Nucleotide Sequences (blast.ncbi.nlm.nih.gov).
OUIIOreHeTUYEeCKU N aHaJIM3 MPOBOIMIIY C ITOMOIIbIO
nporpamMmMel MEGA11 (Tamura et al., 2021).

Jig npoBepenud [P ncmonb3oBanu Clenyo-
e Habophl peareHTOoB:

— 5x MasPPMix-2025 («[Iuanat», Poccust);

— 5x Mas‘féMIX-2025 («JuamaT», Poccus);

—OneTube RT-PCR TagMan («<EBporen», Poccus);

— One Tube RT-PCR mix («kEBporen», Poccus);

- 5x Genta Single-tube RT-PCR master mix («['eH-
Teppa», Poccus);

—«2,5X peakiimoHHas cMech AJis [TLP-PB» («Cun-
TOJI», Poccus).

PE3VJIBTATBI U OBCYXKIEHHNE

B xoge ripoBemeHus o6caemoBaHuil B KpacHomapcKoM
Kpae HabJII0IaICh MHOTOUUCIEHHbIE PACTEHUS 03U-
MOU IIIIEHUIIbI C CUMIITOMaMu 3apakeHus WSMYV,
BYDV u xommiekca WSMV+ BYDV (cm. puc. 1-3). 06-
pasiibl TAKUX PACTEHUN OTOMPAJIY 115 TTOCIELYIOIIETO
TIPOBENIEHNS CEPOJIOTUUECKUX TECTOB. [IpeBapuTEb-
HO ObLJIa IPOBeAeHa OLeHKa CIIelu()UIHOCTY TECT-
cucteM ajisa UPA k WSMV dupm Agdia, DSMZ u Loewe
B OTHOIIIEHUY KOMIIJIEKCA BUPYCOB, 3apaXkaloIiux pac-
TEHUS 3ePHOBBIX KyJIbTYD (CM. Ta6II. 2).

Puc. 2. PacTeHne 03MMOI4 NWeHnLbl

C CUMNTOMaMM 3apaXKeHnsi BUPycoM
JKENTOl Kap/IMKOBOCTU suMeHs (BYDV)
(choTo U. B. Abnosoii, neuataetcs

C paspelleHns aBTopa)

Fig. 2. Winter wheat plant
showing infection symptoms of
barley yellow dwarf virus (BYDV)
(photo by I.B. Ablova, published
with permission of the author)

Puc. 3. PacTeHune 03uMoli NweHnLbl

C CUMNTOMaMM KOMIJIEKCHOTO 3apakeHus
WSMV+BYDV (choTto U. . A6nosoi,
neyaraercs C paspeLlleHuns aBTopa)

Fig. 3. Winter wheat plant with
symptoms of complex infection
with WSMV+BYDV (photo by
I.B. Ablova, published with
permission of the author)

— 5x Mas‘f¢MIX -2025 (Dialat, Russia);

— OneTube RT-PCR TagMan (Evrogen, Russia);

— One Tube RT-PCR mix (Evrogen, Russia);

— 5x Genta Single-tube RT-PCR master mix (Gen-
Terra, Russia);

— 2.5x Reaction mixture for real-time-PCR (Syn-
thol, Russia).

RESULTS AND DISCUSSION

During the surveys in Krasnodar Krai, numerous win-
ter wheat plants with infection symptoms of WSMYV,
BYDV, and the WSMV+ BYDV complex were observed
(Fig. 1-3). Samples of such plants were collected for
subsequent serological tests. A preliminary assess-
ment was made of the specificity of the WSMV ELISA
test systems from Agdia, DSMZ, and Loewe with re-
spect to the complex of viruses infecting grain crops
(Table 2).

According to the results of the experiments, it was
found that the DSMZ WSMYV test system has the high-
est specificity. However, when using this test system,
it should be taken into account that a positive signal
with extinction values of 100-150 optical units (o.u.)
may indicate a non-specific reaction with non-target
objects —BaMMV and MDMV. The Agdia WSMYV test sys-
tem is characterized by a cross-reaction with isolates of
wheat dwarf virus (WDV) observed at very high extinc-
tion values (1220-1486 o.u.). Therefore, the use of this
test system will not allow differentiating WSMV and
WDV in case of their joint infection. The Loewe WSMV
test system reacted only with one isolate of the target
object out of three tested with low extinction values,
the DSMZ test system reacted with two isolates, and
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[To pesysbTaTaM NPOBENEHHBIX SKCIIEPUMEHTOB
KOHCTaTHPOBAaHO, UYTO HauboJiee BHICOKOU CIIEIN-
(pUYHOCTBI0 XapaKTepu3yeTcs TecT-cucrema k WSMV
¢upmer DSMZ. OnHAKO TIPU UCIIOJb30BAaHUU BTOU
TECT-CUCTEMBI Ha/I0 YUUTBIBATh, UTO ITOJIOKUTETbHBIN
CUTHAJI CO 3HAaYEeHUSIMU sKCTUHKIMU 100-150 onTu-
YeCKUX eIuHUI (0.6.) MOKET 03HAUYATh HeCcTerupud-
HYI0 peakIinio C HelleJeBbIMU 00bekTaMu — BaMMV
u MDMV. [lsis TecT-cucteMbl K WSMV dbupmbr Agdia
XapaKTepHO Haluuyue IepPeKPecTHOU peakIuu
C U30J9TaMU MacTpeBUPyca KapJUKOBOCTU IIIle-
Huiel (WDV), HaGaromatoleecs IIpyu 04eHb BBICOKUX

only the Agdia test system reacted with all three iso-
lates (Table 2). In preliminary experiments, we found
that the WSMV isolates PV-0356 DSMZ and 07048 PC
Loewe belong to the WSMV-B strain, while the Agdia
isolate belongs to the WSMV-D strain. Consequently,
the Agdia and DSMZ ELISA test systems allow us to di-
agnose isolates of the WSMV-B and WSMV-D strains,
while the Loewe test system only diagnoses isolates of
the WSMV-B strain.

To test the WSMV diagnosis using the real-time
PCR method (real-time RT-PCR), the reagent kits
“Wheat streak mosaic virus (WSMV)” (AgroDiagnostica,

Ta6.1. 2. OnipeesieHre CIeu(pUUHOCTH TPEX TECT-CUCTEM A1 UDA

K BHPYyCY II0JIOCATOH MO3auKu nueHnubl (WSMV)

Table 2. Determination of the specificity of three ELISA test systems

for wheat streak mosaic virus (WSMYV)

N O6pasern WSMV (DSMZ) WSMV (Loewe) WSMV (Agdia)

o6p. Sample X Ao Ao/Ak X Ao Ao/Ak  ** X Ao Ao/Ak ¥
1  WSMV PV-0356 DSMZ 0,455 10,34 + 0,173 4,02 + 3,086 36,3 +
2 WSMV +K, Agdia 0,819 18,61 + 0,057 1,33 - 0,575 6,76 +
3 WSMV +K, Loewe 07048PC 0,083 1,89 - 0,061 1,42 - 2,249 26,5 +
4 CYDV +K, Agdia C2307 0,059 1,34 - 0,057 1,33 - 0,099 1,16 -
5 WDV PC-0840 DSMZ 0,045 1,02 - 0,049 1,14 - 1,220 14,4 +
6 WDV +K, Loewe 07082PC 0,043 1,00 - 0,045 1,05 - 1,486 17,5 +
7  WSSMV PC-0541 DSMZ 0,098 2,23 - 0,078 1,81 - 0,109 1,28 -
8 WSSMV +K, Agdia 0,070 1,59 - 0,051 1,19 - 0,091 1,07 -
9  WSSMV +K, Loewe 0,054 1,23 - 0,053 1,23 - 0,081 1,00 -
10 SBWMV PC-0748 DSMZ 0,073 1,66 - 0,089 2,07 - 0,127 1,49 -
11 SBWMV +K, Agdia C2697 0,071 1,61 - 0,054 1,26 - 0,087 1,02 -
12 SBCMV PC-0552 DSMZ 0,045 1,02 - 0,056 1,30 - 0,087 1,02 -
13 BYDV +K, Loewe 07005PC 0,048 1,09 - 0,056 1,30 - 0,093 1,09 -
14 BYDV-MAV +K, Agdia 0,054 1,23 - 0,043 1,00 - 0,097 1,14 -
15 BYDV-PAV +K, Agdia 0,065 1,48 - 0,062 1,44 - 0,112 1,32 -
16 BSMV PC-0330 DSMZ 0,044 1,00 - 0,047 1,09 - 0,087 1,02 -
17 BMV PV-0178 DSMZ 0,036 1,00 - 0,060 1,40 - 0,070 1,00 -
18 BaMMV +K, Loewe 07006PC 0,046 1,05 - 0,044 1,02 - 0,085 1,00 -
19 BaMMV PC-0329 DSMZ 0,150 3,41 +- 0,081 1,88 - 0,143 1,68 -
20 BrSMV +K, Loewe 07123PC 0,053 1,20 - 0,053 1,23 - 0,096 1,13 -
21 MCMV PC-1087 DSMZ 0,047 1,07 - 0,056 1,30 - 0,111 1,31 -
22 MDMYV PC-0802 DSMZ 0,100 2,27 +- 0,043 1,00 - 0,096 1,13 -
23 PMTV +K, Adgen 0,040 1,00 - 0,039 1,00 - 0,084 1,00 -
24 TMV (MT'Y) 0,043 1,00 - 0,048 1,12 - 0,095 1,12 -

OTpULATEJbHbIH KOHTPOJIb 0,044 0,043 0,085

Negative control

** 3aKJII0UeHre 0 HAJIMUYMM BUpYyca:

- BUpyc oTcyTcTByeT (Ao/AK<2,0);

+- HeIOCTOBepHOe Hajuume Bupyca (Ao/Ak=2,0-3,0);
+ JIoCcTOBepHOe Hanuuue Bupyca (Ao/Ak>3,0),

rie Ao — cpeliHee 3HaUeHUe SKCTUHKIINY 06pasiia,
AK — cpenHee 3HaAUEHME SKCTUHKITUY
OTPUILIATEJIbHOT'O KOHTPOJIS

** Conclusion on the virus presence:

- the virus is absent (Ao/Ak<2,0);

+- unreliable virus presence (Ao/Ak=2,0-3,0)

+ reliable virus presence (Ao/Ak>3,0),

rme Ao — average extinction value of the sample,
Ak — average extinction value of negative control.
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3HAUeHUAX SKCTUHKIINY (1220-1486 o.e.). CiiemoBa-
TeJIbHO, MCII0JIb30BaHUE TaHHOM TECT-CUCTEMBI HE I10-
3BonutT guddepennupoatb WSMV u WDV B ciyuae
WX COBMeCTHOM mHpeKnuu. TecT-cuctema K WSMV
¢upMbl Loewe pearuposBaljia JUIIb C OTHUM KU30JIsI-
TOM I1€JIEBOTO OGbEKTA M3 TPEX UCIIBITYEMBIX C He-
BBICOKMMU 3HAUYEHUSIMU SKCTUHKIINHU, TECT-CUCTEMA
¢upmMbl DSMZ — ¢ IByMs U30JITaMU, U JINIIb TECT-CU-
crema dupmbl Agdia — co BceMu TpeMs U30JIATaMUu
(cM. Tabi. 2). B mpenBapUTENbHBIX SKCIIEPUMEHTAX
HaMu 6bLJIO YCTaHOBJIEHO, UYTO U30J11Thl WSMV PV-0356
DSMZ u 07048 PC Loewe oTHOCATCA K miTammy WS-
MV-B, Torma kak usonat Agdia — k mrammy WSMV-D,
cJienoBaTeNIbHO, TeCT-cucTeMbl 1Jig DA ¢upm Agdia
v DSMZ 1103BOJISIOT AUAarHOCTUPOBATh U30JIAThI IIITaAM-
MoB WSMV-B u WSMV-D, Torga Kak TecT-cucteMa pup-
MbI Loewe — JIuIb n30JiThI mTaMMma WSMV-B.

Ilns oTpaboTku muarHocTuku WSMV meTomom
[1LIP B «peanbHOM BpeMeHu» (OT-TILIP-PB) 661510 IpO-
BeJIeHO HCIIbITaHre HabopOB peareHTOB «BUPYC M0JI0-
caroll Mosauku mneHnIbl (Wheat streak mosaic virus,
WSMV)» («KArpomuarHocTuka», Poccust) u Wheat streak
mosaic virus-PB («CunT0JI», Poccus), a TakxKe IIpaii-
MepoB ¥ 30HA0B WSMV-F1/WSMV-R1/WSMV-Probe
(Tatinene et al., 2010) 1 WsmF-7288/WsmR-7343/
WsmP-7312 (Price et al., 2010).

Brl0 yCTaHOBJIEHO, UYTO BCE 3TU TECT-CUCTEMBI
xapakrepusyoTcsa 100%-1 cnellu(pUIHOCTHIO K Iie-
JieBoMy 06beKTy. He HabJt01aoch epekpecTHOU pe-
AKIIUU 3TUX TECT-CUCTEM C U30JIITaMU UHBIX BUPYCOB,
3apakawluxX 3epPHOBBIE KyJbTypbl, — BaMMV, BMV,
BSMV, BStMV, BYDV-MAYV, BYDV-PAV, CYDV, HPWMoV,
MCMV, MDMV, SBCMV, SBWMYV, SCMV, WDV u WSSMV.
OIHAKO MPU 3TOM ObLIIO KOHCTAaTUPOBAHO, UTO Mpati-
Mepbl ¥ 30HA WsmF-7288/WsmR-7343/WsmP-7312
T03BOJISIOT NMAarHOCTUPOBATh JIUIIb M30JSIThI IITaM-
ma WSMV-D, Torzga Kak Tpu LpPyrue TeCT-CUCTEMBI
TI03BOJISIOT BBISIBJISATh M30J4ThI mTaMMOB WSMV-B
1 WSMV-D (pe3yibTaThl He ITOKa3aHbI).

B nocienymomux SKCIIepUMEHTaXx M0 OIleHKEe aHa-
JIUTUYECKOU UYBCTBUTEJIbHOCTHU ObLJIO YCTAHOBJIEHO,
4To BbIgBJIeHUe n3oasara WSMV PC-0356 B TecTax
c Habopom pearenToB Wheat streak mosaic virus-PB
(«CunHTON») U C IIpaiiMepaMu U 30HZOM WSMV-F1/
WSMV-R1/WSMV-Probe (Tatinene et al., 2010) Bo3-
MOXXHO TIPU pPa3BeIeHUsIX COOTBETCTBeHHO B 103
u 10° co 100%-1 MOBTOPSIEMOCTHIO Pe3yabTaTOB. I1pu
9TOM B TecTax C mmpariMepaMu u 30HI0M WSMV-F1/
WSMV-R1/WSMV-Probe rcrmonb3oBaHue Habopa pea-
reuToB One Tube RT-PCR Tag Man («<EBpOTeH») IMeJIO
HEKOTOPOe IPEeNMYIIEeCTBO 10 CPABHEHUIO C MCIIOJb-
30BaHUeM Habopa peareHToB 5x Genta Single-tube
RT-PCR master mix («I'eaTeppa») B maaHe 6oJee
HU3KUX 3HAYEHUHN IOPOrOBBIX IIUKJIOB AJIST BBICOKUX
pasBelleHUI.

UyBCTBUTEJLHOCTb TECTOB C HA6OPOM peareH-
TOB «Bupyc mojocaToir Mo3auku mieHuIsr (WSMV)»
(«ArpoiarHOCTHKa») CYIeCTBEHHO 3aBHcesa OT Ba-
puanTa cuHTe3a KIHK. [Ipu ncrob30BaHUY AJISI CUH-
Tesa k/IHK nHabopa pearenToB OT-1 («<CUHTOJI») BbISIB-
Jienue nsonsgra WSMV HabJi01aj0Cch TP Pa3BeleHUN
B 10° u HecTabuJIbHO — ITPU pas3BegeHun B 104, Torma
Kak IIPY MCIIOJIb30BaHUY Hab0OPOB peareHToB IJIs 06-
paTHOU TpaHCKPpUNIUU GUPM «ATPOAMATHOCTUKA»
U «EBpOreH» — JINIIb JJIST NCXOAHbBIX Hepa30aBIeHHBIX
06pa3s11oB (cM. TabJr. 3).

Russia) and “Wheat streak mosaic virus-Real-Time”
(Synthol, Russia), as well as primers and probes WS-
MV-F1/WSMV-R1/WSMV-Probe (Tatinene et al., 2010)
and WsmF-7288/WsmR-7343/WsmP-7312 were tested
(Price et al., 2010).

It was found that all these test systems are char-
acterized by 100% specificity to the target object. No
cross-reaction of these test systems with isolates of
other viruses infecting grain crops was observed —
BaMMV, BMV, BSMV, BStMV, BYDV-MAV, BYDV-PAY,
CYDV, HPWMoV, MCMV, MDMV, SBCMV, SBWMYV,
SCMV, WDV and WSSMV. However, it was also found
that the WsmF-7288/WsmR-7343/WsmP-7312 prim-
ers and probe allow diagnosing only isolates of the WS-
MV-D strain, while the other three test systems allow
detecting isolates of the WSMV-B and WSMV-D strains
(results not shown).

In subsequent experiments to assess the ana-
lytical sensitivity, it was found that the detection of
the WSMV PC-0356 isolate in tests with the Wheat
streak mosaic virus-Real-Time reagent kit (Synthol)
and with primers and probe WSMV-F1/WSMV-R1/
WSMV-Probe (Tatinene et al., 2010) is possible at di-
lutions of 103 and 106, respectively, with 100% re-
peatability of the results. At the same time, in tests
with primers and probe WSMV-F1/WSMV-R1/WS-
MV-Probe, the use of the One Tube RT-PCR Taq Man
reagent kit (Evrogen) had some advantage over the
use of the 5x Genta Single-tube RT-PCR master mix
reagent kit (GenTerra) in terms of lower threshold cy-
cle values for high dilutions.

The sensitivity of tests with the reagent kit “Wheat
stripe mosaic virus (WSMV)” (AgroDiagnostica) sig-
nificantly depended on the variant of cDNA synthesis.
When using the reagent kit “OT-1" (Synthol) for cDNA
synthesis, the detection of the WSMV isolate was ob-
served at a dilution of 10% and unstable —at a dilution of
104 while when using the reagent kits for reverse tran-
scription from AgroDiagnostica and Evrogen - only for
the original undiluted samples (Table 3).

Confirmatory tests for the presence of WSMV
using classical RT-PCR were performed with prim-
ers PMB-70/PMB-71 (Jones et al., 2018), WSMV-CP-
AM-F2/WSMV-CP-AM-R (Bennypaul et al., 2019), WS-
MV-CP-Czech-F/WSMV-CP-Czech-R (Bennypaul et al.,
2019), WSMV-F/WSMV-R (Lee et al., 2013), WSMVL2/
WSMVR2 (Deb and Anderson, 2008), WSMV-C1/WS-
MV-XC1 (Rogers et al., 2012) and WS8166F/WS8909R
(Kudela et al., 2008). Preliminary testing of these prim-
ers was carried out in a 1-step RT-PCR format with
the One Tube RT-PCR TagMan reagent kit (Evrogen,
Russia).

It was found that the primers WSMV-CP-AM-F2/
WSMV-CP-AM-R (Bennypaul et al., 2019) and WS-
MV-C1/WSMV-XC1 (Rogers et al., 2012) are specific to
the WSMV-D strain, the primers WSMV-CP-Czech-F/
WSMV-CP-Czech-R (Bennypaul et al., 2019) detect
only isolates of the WSMV-B strain, and the primers
PMB-70/PMB-71 (Jones et al., 2018), WSMV-F/WS-
MV-R (Lee et al., 2013), WSMVL2/WSMVR2 (Deb, An-
derson, 2008) and WS8166F/WS8909R (Kudela et al.,
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OTpaboTKy MOATBEPXXIAIONINX TECTOB Ha Ha-
anuyre WSMV MeTonmoM kjaccuueckou OT-IILIP
MNPOBOIMIIY C IIpaiMepamMu PMB-70/PMB-71 (Jones
et al., 2018), WSMV-CP-AM-F2/WSMV-CP-AM-R
(Bennypaul et al., 2019), WSMV-CP-Czech-F/WSMV-
CP-Czech-R (Bennypaul et al., 2019), WSMV-F/
WSMV-R (Lee et al., 2013), WSMVL2/WSMVR2 (Deb
and Anderson, 2008), WSMV-C1/WSMV-XC1 (Rogers
et al., 2012) u WS8166F/WS8909R (Kudela et al.,
2008). ITpemBapUTENbHOE UCIIBITAHNE 3TUX ITPAM-
MEePOB MPOBOAMIU B OgHOSTarTHOM hopmaTe OT-TILIP
c HabopoMm pearerTtoB One Tube RT-PCR TagMan
(«EBporeH», Poccus).

BBlJI0 yCTaHOBJIEHO, UTO MpaiMepsl WSMV-CP-
AM-F2/WSMV-CP-AM-R (Bennypaul et al., 2019)
u WSMV-C1/WSMV-XC1 (Rogers et al., 2012) xapaxk-
TepU3yoTCca crienquduuHoCThI0 K mrTaMMmy WSMV-D,
npaimepbl WSMV-CP-Czech-F/WSMV-CP-Czech-R
(Bennypaul et al., 2019) BBIABASIIOT JUIIb U30JIAThI
mramma WSMV-B, a npatimepst PMB-70/PMB-71
(Jones et al., 2018), WSMV-F/WSMV-R (Lee et al.,
2013), WSMVL2/WSMVR2 (Deb, Anderson, 2008)
1 WS8166F/WS8909R (Kudela et al., 2008) mmo3Bo-
JITIOT IUarHOCTUPOBATh 06a 3TUX mTaMMa. [ Bcex
W3y4yaeMbIX IIpalMepoB He HabGJI0Iajoch Iepe-
KPecTHOU peakIiluu C HelleJIeBEIMU BUPycaMu 3ep-
HOBBIX KYJIBTYD, OTHOCSIIUXCS K CEMEUCTBY Potyvir-
idae: TpuTUMOBUPYCY BrSMV, 6uMoBupycamMm BaMMYV,
BaYMV, WSSMV, notuBupycam MDMV, JGMV, SCMV
u SrMV. [IpuHaJIeXHOCTh BCeX II0JIyUYEeHHBIX IIPO-
IYKTOB aMIIU(DUKAIIUY K I[eJIeBOMY 00beKTY ObIIa
oA TBEPXeHa UX CeKBeHUpPOBaHMEM. Pe3ynbTaThl
WCIIBITAHUSA HEKOTOPBIX IIPaliMepPOB MIPeICTaBIeHbI
Ha puc. 4.

Il TIocyieAyIoMuX UCTIBITAHUMN, BBUAY TIOJTHOTO
OTCYTCTBUS HeCIEU(MUYHBIX TPOLYKTOB aMIIIU(bU-
Kanuu, 6611 BIOpPaHbI ITpatiMmepsl PMB-70/PMB-71
(Jones et al., 2018), koMILJIeMeHTapHbIE TTOIPAHUYHO-
My yuacTky resoB 6K1 u Cl reroma WSMV. YcTaHOB-
JIeHa BO3MOXXHOCTbh UCITOJIb30BAHUS STUX ITPAliMEPOB
Kak B omHosTanHoM GopmaTe OT-TILIP (cM. Taba. 3),
Tak u B AByx3TanHoM ¢opmare OT-TILP ¢ Habopom
peareHToB 5X MasPPMix-2025 («/luajaTt», Poccus),
HO IPEeVMYIIeCTBO UMeeT UCII0Ib30BaHKe OJTHO3TATl-
Horo (hopmaTa. YCTaHOBJIEHO, YTO YyBCTBUTEIBHOCTD
TecTa B ¢popMaTe omHoaTarHou OT-TIIP ¢ mpaiime-
pamu PMB-70/PMB-71 u HabopoM peareHToB One
Tube RT-PCR TaqMan («EBporeu», Poccus) BiIsieTCs
OuYeHb BBICOKOM. BrisiByeHue nsojasara WSMV PV-0356
IOCTUTAJIOCh BILJIOTH 10 pasBemeHus 10° co 100%-it
TIOBTOPSIEMOCTBHIO PEe3YJIbTAaTOB (CM. puc. 5). UyBCTBU-
TEJIbHOCTDb TECTa C 3TUMMU IIpaliMepaMu U HabopoM
pearenToB 5x Genta Single-tube RT-PCR master mix
(«TeuTeppa», Poccust) okasaoch 3HAUUTEILHO MeHee
BBICOKOM: cTabuiibHOE BhIIBIeHUE n30asaTa WSMV
PV-0356 Habamomanioch JUIb O pa3Begerus 102,
a nJig pa3BesieHus 10 66110 HeCTaOUITBHBIM (PE3YIIb-
TaThl He IOKa3aHBbl).

C nenbio anpobamnuu paspaboTaHHON MeTOI-
K 95 06pasIiioB 3epPHOBBIX KYJIbTYP, OTOOPAHHBIX
B 2024 1. Ha Tepputopuu KpacHomapCcKoro kpag,
OBIJIM TIPOTECTUPOBAHBI MeTogoM MDA c TecT-
cuctemou dupmbr Agdia, merogom OT-TILIP-PB
c mpatimepaMu u 30HZOM WSMV-F1/WSMV-R1/
WSMV-Probe (Tatineni et al., 2010) 1 MeTOLOM KJiac-
cuueckoit OT-ITILIP c mpatiMmepamu PMB-70/PMB-71

2008) allow diagnosing both of these strains. For all
the primers studied, no cross-reaction was observed
with non-target cereal viruses belonging to the Potyvi-
ridae family: tritymovirus BrSMV, bimoviruses BaMMV,

8 M 9 10 11 12 13 14 15 16

a) Mparimepbl WS8166F/WS8909R (Kudela et al., 2008), 740 n.o.
a) Primers WS8166F/WS8909R (Kudela et al., 2008), 740 bp.

10 11 12 13 14 15 16

b) Mpamepbl WSMV-F/WSMV-R (Lee et al., 2013), 834 n.o.
b) Primers WSMV-F/WSMV-R (Lee et al., 2013), 834 bp.

8 M 9 1011 12 13 14 15 16

c) Nparimepbl PMB-70/PMB-71 (Jones et al., 2018), 748 n.o.
c) Primers PMB-70/PMB-71 (Jones et al., 2018), 748 bp.

Puc. 4. Pe3ynbTaTtbl UCMbITaHWU NpaiMepoB
WS8166F/WS8909R (Kudela et al., 2008), WSMV-F/WSMV-R
(Lee et al., 2013) u PMB-70/PMB-71 (Jones et al., 2018).
0O6pasupl: 1 — WSMV PV-0356 DSMZ (wutamm WSMV-B),

2 - WSMV +K, Agdia C3101 (wtamm WSMV-D),

3 -WSMV +K, Loewe 07048PC (wwtamm WSMV-B),

4 - WSMV -K, N/D SP1521, 5 - BrSMV, +K Loewe 07123PC,
6 — WSSMV PC-0541, 7 - WSSMV +K, Agdia C2682,

8 —WSSMV +K, Loewe 07171PC, 9 - BaMMV PC-0329,
BaYMV +K, Loewe 07006PC, 11 - MDMV PC-0802,

12 - SCMV PC- 0731, 13 - SrMV PC-0801, 14 - JIGMV +K,
Agdia, 15 - -K (Boga), 16 — +K (cmecb nsonsitos WSMV)

Fig. 4. Results of testing primers WS8166F/WS8909R
(Kudela et al., 2008), WSMV-F/WSMV-R (Lee et al., 2013)
and PMB-70/PMB-71 (Jones et al., 2018).

Samples: 1 - WSMV PV-0356 DSMZ (strain WSMV-B),

2 - WSMV +K, Agdia C3101 (strain WSMV-D),

3 - WSMV +K, Loewe 07048PC (strain WSMV-B),

4 - WSMV -K, N/D SP1521, 5 - BrSMV, +K Loewe 07123PC,
6 — WSSMV PC-0541, 7 - WSSMV +K, Agdia C2682,

8 — WSSMV +K, Loewe 07171PC, 9 - BaMMV PC-0329,
BaYMV +K, Loewe 07006PC, 11 - MDMV PC-0802,

12 - SCMV PC- 0731, 13 - SrMV PC-0801, 14 — JGMV +K, Agdia,
15 - -K (water), 16 — +K (WSMYV isolate mixture).
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Ta6.1. 4. CpaBHeHUe pe3yiabTaToB UPDA, OT-IIIIP-PB u knaccuueckoii OT-IILIP B BbIIBJIEHUU
WSMV B o6pa3iiax 3epHOBBIX KyJabTyp KpacHogapckoro kpas

Table 4. Comparison of the results of ELISA, real-time RT-PCR and classical RT-PCR
in the detection of WSMV in samples of grain crops of Krasnodar Krai

U®PA (0.e.)* WSMV F1/WSMV PMB70/PMB-71

OGpas3ser, Sample ELISA (0.u.)* R1/WSMV P**  1-step***
IMuenwuna, c. Anekcenu Wheat, Alekseich 0,715 20,842 +3
[Mmenuna c. Anexcend, mojie N2 2122 Wheat, Alekseich, field No. 2122 0,214 24,55 +
IMmenuna c. Anekcend, mojie N2 0205  Wheat, Alekseich, field No. 0205 0,633 23,56 +
IMmenuia c. Anexcend, moje N2 0205 Wheat, Alekseich, field No. 0205 0,893 18,51 +
[Mmenua c. Ajexkcend Wheat, Alekseich 0,298 22,13 +
TTmenwuiia c. Bbi3oB Wheat, Vyzov 0,057 32,45 -r
IMmenwunna c. Xut Wheat, Hit 0,412 20,90 +
[Tmenuna c. Tausg Wheat, Tanya 0,320 17,40 +
TMmenuIa c. SMMa Wheat, Emma 0,557 19,50 +
[Mmenwua c. TaBpuzga Wheat, Tavrida 0,446 17,62 +
[Mumenuna c. F'Hom Wheat, Dwarf 0,061 H/0° -
IMmuenuna c. EnaHuymk Wheat, Elanchik 0,481 18,77 +
[Nmenunna c. Bersos Wheat, Call 0,459 21,23 +
[Mmenuna c. TumupszeBka-150 Wheat, Timiryazevka 150 0,306 23,29 +
IMmenwura c. Kompuyra Wheat, Kolchuga 0,719 17,78 +
IMmenuna c. Ctuiab-18 Wheat, Stil 18 0,350 30,43 +
[Mmenwuna c. barpart, mosie N2 16 Wheat, Bagrat, field No. 16 0,333 17,96 +
[Nmennna c. barpart, nosie N2 16 Wheat, Bagrat, field No. 16 0,065 H/O -
[Tmenuna c. Taud, moje N2 35 Wheat, Tanya, field No. 35 0,304 17,82 +
IMmenwuna c. Taud, mojue N2 35 Wheat, Tanya, field #35 0,524 18,53 +
[Mmenuia c. Enanuuk, mmoye N2 5K82 Wheat, Elanchik, field #5K82 0,362 18,25 +
IMuenuna c. [Tobema-75, mojie N2 5K82  Wheat, Pobeda 75, field #5K82 0,071 H/O -
IMmenwuna c. Ctuib-18, mose N2 5K82  Wheat, Stil 18, field #5K82 0,378 18,13 +
ITmenwuna c. Ctuib-18, obpaserr 3/6 Wheat, Stil 18, sample 3/6 0,241 23,58 +
[Tmenua c. 9MMa, obpasers 4/10 Wheat, Emma, sample 4/10 0,748 23,79 +
[Mmenwuria c. Bek, o6pasers 3/11 Wheat, Vek, sample 3/11 2,542 19,19 +
[Mmenuta c. Enanuuk, obpasers 3/11 Wheat, Elanchik, sample 3/11 1,988 19,92 +
[Mmenwuta c. CTuib, o6paser 3/17 Wheat, Stil, sample 3/17 0,496 21,61 +
IMmenwuna c. [lobega-75, obpaser; 3/11  Wheat, Pobeda 75, sample 3/11 2,734 20,35 +
OTpHUIaTEIbHBIN KOHTPOJIb Negative control 0,063 H/0 -
IM0J10°KUTEJIbHBIN KOHTPOJIb Positive control 2,753 19,48 +

* Peaynbtatbl MDA (B ONTUUECKUX €AMHULAX)

c TecT-cuctemon k WSMV cdunpmbl Agdia;

** MNP B «peanbHOM BpeMeHu» C npaiMmepamu 1 30H40M

* Results of ELISA (in optical units)

with the test system for WSMV from Agdia

** Real-time PCR with primers and probe WSMV F1/WSMV R1/

WSMV F1/WSMV R1/WSMV P (Tatinene et al., 2010) n Habopom
peareHToB One Tube RT-PCR TagMan («EBporeH», Poccus);

*** Knaccuueckas MNLUP ¢ npaimepamu PMB70/PMB-71

(Jones, 2008) 1 Habopom peareHToB One Tube RT-PCR mix
(«EBporeH», Poccua);

a — MOPOroBbIi LMK, MPU KOTOPOM MPOM30LLIO BbiSBNEHWE
Lenesoro obbekTa;

6 — ueneBol 06bEKT He BbISB/EH;

B — HaJIMume crneundmyecKor Nonochl NaaHNpPyeMoi BENUUYNHbI
B resie, 03Havatollee BbigB/eHMe LeneBoro obbeKkTa;

I — OTCYTCTBUE Cneuuntyeckor nosoch B rese, 03Havatoliee
oTCyTCTBME LienieBoro obbekTa

WSMV P (Tatinene et al., 2010) and One Tube RT-PCR TaqMan

reagent kit (Evrogen, Russia)

*%% Classical PCR with primers PMB70/PMB-71 (Jones, 2008)
and the reagent kit “One Tube RT-PCR mix” (Evrogen, Russia)

a —threshold cycle at which the target object was detected

b — target object was not detected

¢ — presence of a specific band of the planned value

in the gel, indicating detection of the target object

d - absence of a specific band in the gel,

indicating the absence of the target object

dutocaHuTapus. KapaHTuH pactenuin =~ 72
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(Jones et al., 2008). HekoTopble MapTUu 00pasIioB
OBIJIV IPOTECTUPOBAHBI Takxe Habopamu njs OT-
[TLP-PB x WSMV ¢upm «ArpoguarHoctTuka» u «CuH-
TOJI» ¥ MeTO/IOM KJjtaccuueckout OT-TILIP c mpatimepa-
My WSMV-F/WSMV-R (Lee et al., 2013). Pe3ynbTaThl
TECTUPOBAHUS OJHON M3 IMapPTUH 00pa3loB IIpe-
CTaBJIEHBI B Ta0JI. 4.

[TosiHOE coBIIaleHME Pe3yabTaTOB BO BCEX TPEX
TecTax HabJIOIaIoCch IJig 28 06pasiioB u3 29 mpoTe-
CTUPOBAHHBIX, WU B 96,6% cirydaes. JIuiib B 06pas-
11e IIIeHUIbI ¢. BbI30B BhisiBIIeHEe WSMV MeToAOM
OT-IILIP-PB He 6bLIO ITOATBEPXKIEHO TECTAMU METO-
noM V®A u metomoM Kiaccuueckoir OT-TTLP. Tem ca-
MBIM COBIIafleHUe pe3ynbTaToB VDA 1 kjaccuuecKon
OT-IILIP cocraBuno 100%, coBriazeHue pe3yjabTaToB
DA u OT-TILP-PB - 96,5%, coBriazieHue pe3yiabTa-
ToB OT-IILIP-PB u xnaccuyeckou OT-TILIP — 96,5%
(cM. Tabu. 4).

10 11 12 13

- - S e ) e A A e

14 15 16 17 18 19 20 M -

Puc. 5. OnpegeneHve aHaIMTUYECKOM YYBCTBUTENIbHOCTHU
TecTa c npariMmepamu PMB-70/PMB-71 (Jones et al., 2018)
1 HabopomM peareHToB One Tube RT-PCR TagMan
(«EBporeH», Poccus)

Fig. 5. Determination of analytical sensitivity of the test
with primers PMB-70/PMB-71 (Jones et al., 2018)

and the One Tube RT-PCR TagMan reagent kit

(Evrogen, Russia)

no dilution — 6e3 paseBegeHus
dilution — pasBepeHune

Cxema onbiTa
Experiment scheme:

WSMV PV-0356, no dilution 14 WSMV PV-0356, dilution 10

WSMV PV-0356, no dilution 15 WSMV PV-0356, dilution 10

WSMV PV-0356, no dilution 16 WSMV PV-0356, dilution 10°

WSMV PV-0356, dilution 10* 17 WSMV PV-0356, dilution 10

WSMV PV-0356, dilution 10* 18 WSMV PV-0356, dilution 10-°

WSMV PV-0356, dilution 10 19 WSMV PV-0356, dilution 10

WSMV PV-0356, dilution 102 20 WSMV PV-0356, dilution 10

WSMV PV-0356, dilution 102 21 WSMV PV-0356, dilution 10

V|| N|oc|la| br|lw|DN]| P

WSMV PV-0356, dilution 102 22 WSMV PV-0356, dilution 107

10 WSMV PV-0356, dilution 10 23 WSMV PV-0356, dilution 10”7

11 WSMV PV-0356, dilution 10° 24 WSMV PV-0356, dilution 10”7

12 WSMV PV-0356, dilution 10 25 -K (water)

13 WSMV PV-0356, dilution 10

BaYMV, WSSMV, potyviruses MDMV, JGMV, SCMV and
SrMV. The belonging of all the obtained amplification
products to the target object was confirmed by their
sequencing. The results of testing some primers are
presented in Figure 4.

For subsequent testing, due to the complete ab-
sence of non-specific amplification products, prim-
ers PMB-70/PMB-71 (Jones et al., 2018) complemen-
tary to the border region of the 6K1 and CI genes of the
WSMYV genome were selected. It was established that
these primers can be used both in the 1-step RT-PCR
format (Table 3) and in the 2-step RT-PCR format with
the 5x MasPPMix-2025 reagent kit (Dialat, Russia), but
the 1-step format has an advantage. It was found that
the sensitivity of the test in the 1-step RT-PCR format
with primers PMB-70/PMB-71 and the One Tube RT-
PCR TagMan reagent kit (Evrogen, Russia) is very high.
Detection of the WSMV PV-0356 isolate was achieved
up to a dilution of 10° with 100% repeatability of the re-
sults (Fig. 5). The sensitivity of the test with these prim-
ers and the reagent kit “5x Genta Single-tube RT-PCR
master mix” (GenTerra, Russia) was significantly low-
er: stable detection of the WSMV PV-0356 isolate was
observed only for a dilution of 102, and for a dilution of
1073 it was unstable (results not shown).

In order to test the developed methodology, 95
samples of grain crops collected in 2024 in Krasnodar
Krai were tested using the ELISA method with the Ag-
dia test system, real-time RT-PCR method with primers
and probe WSMV-F1/WSMV-R1/WSMV-Probe (Tatine-
ni et al., 2010) and the classical RT-PCR method with
primers PMB-70/PMB-71 (Jones et al., 2008). Some
batches of samples were also tested with real-time
RT-PCR Kkits for WSMV by AgroDiagnostica and Synthol
and the classical RT-PCR method with primers WS-
MV-F/WSMV-R (Lee et al., 2013). The testing results of
one of the sample batches of are presented in Table 4.

Complete match of the results in all three tests
was observed for 28 samples out of 29 tested, or in
96.6% of cases. Only in the wheat sample from Vyzov
village, the detection of WSMV by the real-time RT-
PCR method was not confirmed by the tests by the
ELISA method and the classical RT-PCR method. Thus,
the agreement of the ELISA and classical RT-PCR re-
sults was 100%, the agreement of the ELISA and re-
al-time RT-PCR results was 96.5%, the agreement of
the real-time RT-PCR and classical RT-PCR results was
96.5% (Table 4).

Similar results were obtained when testing oth-
er sample batches. In addition, it was found that the
ELISA method and the classical RT-PCR method, as a
rule, do not confirm the presence of the target object in
samples in which WSMV was detected by the real-time
RT-PCR method at high threshold cycles (Cq > 35).

In this series of experiments, the possibility of ef-
fective use of primers and probe WSMV F1/WSMV R1/
WSMV P with the reagent kit “2.5x Reaction mixture for
RT-PCR” (Synthol, Russia) was also established. A high
level of coincidence of test results by the classical
RT-PCR method with primers PMB-70/PMB-71 (Jones
et al., 2008) and WSMV-F/WSMV-R (Lee et al., 2013).
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CxonmHbIe Pe3yJbTaThl ObIIU MTOJYYEHBl U IPU
TEeCTUPOBAHUU APYyrux napTtuit o6pasmnos. Hapany
¢ 9TUM 6bLJIO KOHCTATHUPOBAHO, YTO MeTon MDA u mMe-
TOZ, Kjaaccudyeckoi OT-TILIP, kak IIpaBuIO, HE TIOI-
TBEPXXIAIOT HAJIMUMeE 11eJIeBOT0 06beKTa B 00pasIiax,
B KoTOpBIX WSMYV 6bL1 BeIsIBIIEH MeTomoM OT-TILIP-PB
Ha BBICOKUX MTOPOTOBBIX ITMKJax (Cq > 35).

B IaHHOU cepuu 3KCIIEPUMEHTOB YCTaHOBJIEHA
TaK)Xe BO3MOXHOCTh 3()(PeKTUBHOTO MCII0JIb30Ba-
HUS npariMepoB u 30Hma WSMV F1/WSMV R1/WSMV
P ¢ HabopoM peareHToB 2,5X peakIMOHHAs CMeChb
naa ILP-PB («CuaToN», Poccus). KoHcTaTupoBaH
TaK)Xe BBICOKUU YPOBEHBb COBIIAJIEHUS PE3YIbTAaTOB
TECTOB METOZIOM Kjlaccuueckoi OT-TILIP c mpatime-
pamu PMB-70/PMB-71 (Jones et al., 2008) u WSMV-F/
WSMV-R (Lee et al., 2013).

3AKJIIIOYEHUE

[IpoBeneHHbIE UCCIeOBAHUS IT03BOJIMIN pas3pabo-
TaTh METOAMYECKME PEKOMEHIAIUU T10 BhISIBJIEHUIO
U ugeHTUGUKAIUU BUPyca IOJOCATON MO3aUKU
nmeHunisl (WSMV), B KOTOPBIX IJIs TIPOBEINEHUS OT-
GOPOYHBIX (CKPUHUHTOBBIX) TECTOB PEKOMEH/IYETCS
HCIIOJIb30BAaTh OLUH U3 CIELYIOUUX TECTOB: METOJIOM
V@A c TecT-cuctemoit K WSMV ¢pupmbr Agdia (CIIIA),
MeTtomom IILIP B «peaJibHOM BpeMeHU» C HAOGOpPOM
pearenToB gJist OT-TILIP-PB k WSMV ¢upm «Arpoau-
ar”HocTuka» u «CuHTOJI», uiu MmetonoM [P B «peaib-
HOM BpeMeHU» C IipatiMepamMu u 30HL0M WSMV-F1/
WSMV-R1/WSMV-probe (Tatinene et al., 2010). Ha6o-
prI peareHToB AJis [TLP-PB k WSMV ¢upm «Arpogua-
THOCTHKAa» U «CHUHTOJI» 11eJ1eCO00Pa3HO UCIT0JIb30BaTh
nJg BoeigBieHus WSMV 1mpu npoBeieHUU (PUTOCAHU-
TapHOrO0 MOHUTOPUHTA ITOCEBOB U JJid aHaJIKM3a ce-
M4H 3€PHOBBIX KYJIbTYP, IPeLHAa3HAUYEHHbIX IJIS UC-
MoJIb30BaHUS BHYTpU Poccutickont ®enepamnuu. s
aHaJIM3a 3ePHOBOY MPOAYKIIUY, TpefHa3HAUeHHON
JIJIST DKCIIOPTA, B KaUueCcTBe CKPUHUHIOBOTO TecTa 60-
Jiee 1ejiecoo6pasHo MCIIOJIb30BaTh MeTon MDA unu
omnoaTtanuyn OT-TILP-PB c mpaliMepaMu U 30HI0M
WSMV F1/WSMV R1/WSMV P (Tatinene et al., 2010).
[ToATBEPXKOAIOIIUYM TECT PEKOMEHYETCS TPOBOAUTH
¢ mpaiimepamu PMB-70/PMB-71 (Jones, 2008) B ¢op-
MaTe OJHO3TAITHOM Kiaaccuueckoi OT-TILIP.
ViccnemoBaHuS BBHIIOJIHEHBI B paMKaxX rocygap-
cTBeHHOTO0 3amanus (per. N HMOKTP 123022100120-4).
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CONCLUSION

The conducted studies allowed to develop methodolog-
ical guidelines for the detection and identification of
wheat streak mosaic virus (WSMV), in which for con-
ducting selection (screening) tests it is recommended
to use one of the following tests: ELISA method with
the test system for WSMV from Agdia (USA), PCR meth-
od in “real time” with a set of reagents for real-time
RT-PCR for WSMV by AgroDiagnostica and Synthol,
or real-time PCR with primers and probe WSMV-F1/
WSMV-R1/WSMV-probe (Tatinene et al., 2010). It is
advisable to use reagent kits for RT-PCR for WSMV by
AgroDiagnostica and Synthol to detect WSMV during
phytosanitary monitoring of crops and for analysis of
grain crop seeds intended for use within the Russian
Federation. For the analysis of grain products intend-
ed for export, it is more appropriate to use the ELISA
method or a 1-step real-time RT-PCR with primers and
probe WSMV F1/WSMV R1/WSMV P as a screening test
(Tatinene et al., 2010). The confirmatory test is recom-
mended to be carried out with primers PMB-70/PMB-71
(Jones, 2008) in the format of a 1-step classical RT-PCR.

The research was carried out within the
framework of the State assignment (Reg. No. R&D
123022100120-4).
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AHHOTALIUA
HacTosimee ucciemoBatnue MOCBAIIEHO pa3paboTke
OIIpeneauTeNis TICEBIONYIIaprueB 6eJOKPBIJIOK Poaa
Aleurodicus (Hemiptera: Homoptera: Aleyrodidae),
UTPAOLIUX BAXXHYIO POJIb B QUTOCAHUTAPUU U TIOIJIE-
JKAIUX KOHTPOJIIO CO CTOPOHBI CTPAH — UMIIOPTEPOB
poccuiickoi CceJibCKOX035IMCTBEHHOU TPONYKIIUU.
B paMKax maHHOU pa6oThl pACCMOTPEHO YeThIpe K-
yeBbIX BUga: Aleurodicus cocois Curtis, 1846; Aleurodicus
destructor Mackie, 1912; Aleurodicus dispersus Russell,
1965 u Aleurodicus floccissimus (Martin, Hérnandez-Su-
arez & Carnero, 1997). 9Ty BUIbI IIPEICTABJISAIOT 3HA-
YUTEJBHYIO yTPO3Y I PACTEHUEBOAYECKUX OTPACIIEH
B peruoHax ummopra (Quaintance, 1908).

Ha ocHOBe OpUTMHAJIBHOIO MaTepuaja, Ipemo-
CTaBJIEHHOTO JIabopaToprel SHTOMOJJIOTUY VcIIbITa-
TeJIbHOT0 J1abopaToOpPHOro IleHTpa Bcepoccuiickoro
IeHTpa KapaHTUHA pacTeHUU u jJjabopaTopueil cu-
CTEMATUKY HACEKOMBIX 300JIOTMYECKOTO UHCTUTYTA
Poccuiickolt akagmemuu Hayk (3VUH PAH), npoBezneH
JIeTaJIbHBIY CPAaBHUTEJIbHBIN aHAIN3 MOPQOJIoTUYe-
CKMX XapaKTEPUCTUK YKa3aHHBIX BUJIOB HA CTAIUU
nceBmomnynapus (4-i auanHOYHOU cTanuu). Ocoboe
BHUMaHUE GbLJIO yIeJIeHO CO3aHNI0 UIJII0CTPaTUB-
HOTO KJII04Ya, KOTOPBIN 3HAYUTEJIBHO YITPOIIAET IPO-
1ecc uAeHTU(GUKAIUY BpeguTelel cruelnaaucTaMy
KapaHTUHHBIX CIIYKO.

[ToslyyeHHbIEe PEe3YJIbTAThl BKJIFOUAIT OGHOBJIEH-
HYI0 ¥ OeTaJIN3WPOBAHHYI MH(GOPMAIIUIO O BHEII-
HUX MPU3HAKaX U CTPOEHUU TICEBIOITyIIapueB u3y-
YyaeMbIX BUJOB. B paboTe oTpa’keHbl OpUTrHHAJIbHbIE
oTorpaduu, HarnALHO ZEMOHCTPUPYIOIINE KII0Ue-
Bble JMATrHOCTUUYECKHUE OCOOEHHOCTH KaXK/A0r0 BUA,
npencTaBjieHa CpaBHUTEIbHAs TA0JIUIIA, JeJIaioas
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ABSTRACT
This study is devoted to the development of an iden-
tification key to pseudopupa of whiteflies of the ge-
nus Aleurodicus (Hemiptera: Homoptera: Aleyrodidae)
playing an important role in phytosanitary control and
subject to control by countries importing Russian agri-
cultural products. Within the framework of this work,
four key types are considered: Aleurodicus cocois Curtis,
1846; Aleurodicus destructor Mackie, 1912; Aleurodicus
dispersus Russell, 1965 and Aleurodicus floccissimus (Mar-
tin, Hérnandez-Suarez & Carnero, 1997). These species
pose a significant threat to crop production in import
regions (Quaintance, 1908).

Based on the original material provided by the en-
tomology laboratory of the Testing Laboratory Center
of the All-Russian Plant Quarantine Center and the in-
sect taxonomy laboratory of the Zoological Institute of
the Russian Academy of Sciences (ZIN RAS), a detailed
comparative analysis of the morphological character-
istics of the above species at the pseudopupa stage (4th
larval stage) was carried out. Particular attention was
paid to the creation of an illustrative key, which sig-
nificantly simplifies the process of identifying pests by
quarantine service specialists.

The obtained results include updated and detailed
information on the external features and structure of
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aKIIeHT Ha OCHOBHBIE MopdoJiornyeckue pu3Haku
rnceBponynapuen. Takoll moAxok, CII0cCO6CTBYET II0-
BBIIIEHUI0 TOYHOCTHY NUATHOCTUKY U MUHUMU3AUN
PUCKOB OMM60YHON UIAeHTUDUKAIIUY BPeJOHOCHBIX
OpPraHM3MOB.

PazpaboTaHHBIN ONPEENUTEND SIBISETCS BaXK-
HBIM UHCTPYMEHTOM JJisg obecrieueHust pUTocCaHUTap-
HOU 6e30TIaCHOCTHU U COBJIIOLeHUS MEeXTYHAPOLHBIX
(uTocanuTapHBIX HOPM, 06ecrieunBast 3 HEKTUBHYIO
3aIUTYy PACTUTEIBHOTO MUPA OT UHBAa3UBHBIX BUJIOB.

Knrwouesvie cnoséa. BenoKpBLIKU, (UTOCAHUTA-
pus, KapaHTUH PAaCTeHUH, UAeHTU(GUKAIIUS, CDAaBHU-
TeJibHast Mopdosorus.

BBEJEHUE

eJIOKpbLIKY poma Aleurodicus (Hemip-
tera: Homoptera: Aleyrodidae) sBnsoT-
Cs1 3HAUUMBIMY BPEIUTENISIMU CETbCKO-
X03SUCTBEHHBIX KYJIBTYP, CIOCOOHBIMU
BBI3BIBATh 3HAUUTEIbHbIE 9KOHOMUYE-
CKMe YOBITKY. ITU HaceKOMble 06J1a1a-
10T BBICOKOM CIIOCOOHOCTHIO K aJlariTa-
MU ¥ GBICTPOMY Pa3MHOXKEHUIO, UYTO
JleJlaeT UX yrpo30H ISt MIMPOKOTO CIEKTPA KYJIbTyP-
HbIX pacTtenusl (Evans, 2008). OgHUM 13 KJIIOUEBBIX
acIeKTOB (UTOCAHUTAPHON 6€30IIaCHOCTY IIPU DKC-
TIOPTE CeJIbCKOX03SIMCTBEHHOM MTPOAYKIIUY SIBJISIETCS
uneHTU(UKAIUSA BPeLUTEJIEHN, PETYIUPYEMBIX CTPa-
HaMU-UMIIOpTepaMu. HacTosimas paboTa ImocBseHa
paspaboTke OTIpeNeIuTeNs ICEBOITYITapUER PETYIIU-
pyeMbIxX BUIOB 6eJIOKPBIIOK poja Aleurodicus, KOTO-
PbI¥ T03BOJIUT 3(P(HEKTUBHO NAEHTU(PUIINPOBATD 3TU
BU/IBI.

PaspaboTka TaKOro ONPENENUTENST Ipuobpe-
TaeT 0coOy 3HAYMMOCTD B YCJIOBUSX TJI06AJIbHOMN
TOPTOBJIM, KOTJa TPeboBaHMs K KauecTBy U 6e3orrac-
HOCTU MPOAYKIIUY CTAHOBATCS BCe 60Jiee CTPOTUMM.
[lceBmomymapuy — 3TO CTAAWUU PA3BUTHUS JIMUYUHOK
6eJIOKPBIIOK, 06JIaaroIyie XapaKTePHEIMU MOP¢0JI0-
TMYECKUMU IPU3HAKaMU, KOTOPbIE TTO3BOJISIOT TOUHO
OITpEeeIUTDb BUJ, HACEKOMOr0. IeHTU(DUKAIINS DTUX
cTaauy BakHA JIJIs MIPELOTBPallleHUS NHTPOAYKITUU
BPEIHBIX OPTaHU3MOB B HOBbIE DKOCHUCTEMbBI I MUHU-
MU3aLMY DKOHOMUYECKUX II0TEPD, CBI3aHHBIX C 3apa-
JKEHEM CeJIbCKOX035IHCTBEHHBIX KYJIBTYP.

Llenbio JaHHOU PabOThI ABJISETCS CO3TaHUe TU-
XOTOMUYECKOT0 SYUarHOCTUUYECKOTO KJII0Ua, ITI03BOJIs-
IOIIEero CITelaJIucTaM 110 KapaHTUHY U 3alUTe pac-
TEHUU TOYHO OITPEMENSITh BUIbI GEJIOKPHIJIOK poja
Aleurodicus, BCTpevawIIuecs Ha SKCIIOPTUPYEMOU
TIPOAYKITUU.

MATEPUAJIBI U METO/1bI

MaTtepuaJi 1J1g9 IPOBENEHUS UCCIIeA0BAHNUS ITPENCTAB-
JIeH MUKpOIIperapaTaMu ICeBOIyIapueB ClIenyi0-
IIYX BUIOB:

1. Aleurodicus cocois Curtis, 1846 — 5 sk3. (MaTepu-
ajibl JabopaTopuu sHTOMOoJioruu WJILI u tabopaTopun
cucTeMaTuku HacekoMbix 3VIH PAH).

pseudopupa of the studied species. The work reflects
original photographs that clearly demonstrate the key
diagnostic characters of each species, a comparative
table is presented, focusing on the main pseudopupa
morphological characters. This approach helps to in-
crease the accuracy of diagnostics and minimize the
risks of erroneous pest identification.

The developed key is an important tool for ensur-
ing phytosanitary safety and compliance with inter-
national phytosanitary standards, ensuring effective
protection of the plant world from invasive species.

Key words. Whiteflies, phytosanitary, plant quar-
antine, identification, comparative morphology.

INTRODUCTION

hiteflies of the genus Aleurodicus (He-

miptera: Homoptera: Aleyrodidae) are

important pests of agricultural crops,

capable of causing significant econom-

ic losses. These insects have a high
ability to adapt and reproduce rapidly, which makes
them a threat to a wide range of crops (Evans, 2008).
One of the key aspects of phytosanitary security in the
export of agricultural products is the identification of
pests regulated by importing countries. This work is
devoted to the development of a pseudopupa identifi-
cation key for regulated whitefly species of the genus
Aleurodicus, which will allow for the effective identifi-
cation of these species.

The development of such a key is of particular
importance in the context of global trade, when re-
quirements for product quality and safety are becom-
ing increasingly strict. Pseudopupa are whitefly larvae
development stages that have characteristic morpho-
logical characters that allow the precise identification
of the insect species. Identification of these stages is
important for preventing the pest introduction into
new ecosystems and minimizing economic losses as-
sociated with the infestation of agricultural crops.

The aim of this work is to create a dichotomous
diagnostic key that will allow plant quarantine and
protection specialists to accurately identify whitefly
species of the genus Aleurodicus detected on exported
products.

MATERIALS AND METHODS

The material for the study is represented by pseudop-
upa slides of the following species:

1. Aleurodicus cocois Curtis, 1846 — 5 ex. (materials
from the entomology laboratory of the TLC and the in-
sect taxonomy laboratory of the ZIN RAS).

2. Aleurodicus destructor Mackie, 1912 - 5 ex. (ma-
terials from the entomology laboratory of the TLC and
the insect taxonomy laboratory of the ZIN RAS).
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2. Aleurodicus destructor Mackie, 1912 — 3 k3. (Ma-
TepuaJibl JabopaTopum aHTOMOJorMY VJIL 1 nabopa-
TOPUY CUCTEMATUKY HaceKOMbIX 3VIH PAH).

3. Aleurodicus dispersus Russell, 1965 — 15 k3. (Ma-
TepuaJibl JabopaTopum aHTOMOJorMY VJIL 1 nabopa-
TOPUY CUCTEMATUKY HaceKOMbIX 3VIH PAH).

4. Aleurodicus floccissimus (Martin, Hérnandez-Su-
arez & Carnero, 1997) — 2 5k3. (IOCTOSTHHbBIE MUKPO-
mpemnapaThl, MaTepuaJbl JiabopaToOpuyu dHTOMOJO-
ruu WIL u 1abopaTopyuy CUCTEMATUKN HACEKOMBIX
3KH PAH).

VccaemoBaHus MUKPOIIPeIapaToB MPOBOIUIIN
C IOMOIIIbI0 )a30BO-KOHTPACTHOI0 MUKpOCcKoria ZEISS
Axio Imager 2 u ZEISS Axio Imager 1 npu yBenueHUn
10-1000X.

doTorpacdupoBanme u mocjenyiomias 06pabor-
Ka UJIJIIOCTPAIlVH GbLIY OCYIIECTBIEHBI C TIOMOIIbIO
IporpaMMHOro obecrneuenus Zen 2.3. PuHagbHas 06-
paboTka mosydeHHOro ¢aiiia Mpous3BOAMIIaACh B TIPO-
rpamme Adobe Photoshop CC.

TaKCOHOMHUYECKOE IT0JIOKEHHE:!

TUIL: YieHuctonorue (Arthropoda);

kJiacc: Hacexomble (Insecta);

OTPSIZL: TIOJTYXKECTKOKPhLIble (Hemiptera);

nomoTpsan: Aleyrodinea;

HazceMelicTBo: Aleyrodoidea;

cemeiicTBo: Aleyrodidae;

romceMelicTBo: Aleyrodicinae;

pon: Aleurodicus (Douglas in Morgan, 1892)
(Martin J.H., Mound L.A, 2007; EPPO Global Database;
CABI Digital Library; GBIF).

Aleurodicus cocois Curtis, 1846.

CunoHuMBI: Aleurodicus anonae Morgan, 1892.

duTocaHUTAPHBIN CTATYC.

AmMepuka: Pecriybsimka 'BaTemasa (Ciucok Al,
2020), Adppuka: 'BuHetickas Pecyonuka (Cricok Al,
2022).

PacrmipocTpaHeHUe.

Kapubckuit 6accetin: dmatika, Kyba, ITyspTo-
Puko, 'BaTeMmauia, benus, CanbBanmop, l'ougypac, Hu-
kaparya, Kocra-Puka, [Tanama, Komymbus, BeHecyasa
U IPyTrUe OCTPOBA.

Amepuka: Mekcuka, bpasunug, dxBanop, [lepy,
BonwuBus, [Taparsai, Ypyraaii u ApreHTUHa.

Adpuka: Hurepus, KamepyH, l'abon, Konro, AH-
rojia, MozaMbuk, Maarackap.

Asus: Ungus, Ulpu-Jlanka, MHIoHe3us, Maai-
3ud, Tannaug, PUINONNHEBL.

PacTreHus-xosseBa.

CemelicTBO Arecaceae (rmajabMoBbIe): Cocos nucif-
era L. (KokocoBas nanbMa), Elaeis guineensis Jacq. (Ad-
PUKaHCKasg MaciauyHas naigbMma), Phoenix dactylifera L.
(buHuUKOBag I1aJIbMa).

CeMelicTBo Musaceae (baHaHOBbIE): Musa acumi-
nata Colla (BanaHoBoe mepeBo), Musa balbisiana Colla
(OuxopacTyiuii 6aHaH), Ensete ventricosum (Cheesman)
E.E. Cheesm. (JIo)kHBI} 6aHaH).

CemMmelicTBO Bromeliaceae (6poMenueBbie): Ananas
comosus (L.) Merr. (AHaHac), Bromelia pinguin L. (Bpo-
Menuda nuHrsuH), Tillandsia usneoides (L.) L. (McmaH-
CKUH MOX).

CemeticTBo Anacardiaceae (cymaxoBbie): Man-
gifera indica L.. (MaHTOBOE HepeBo), Spondias mom-
bin L. OKenteiii MOMOUH), Anacardium occidentale L.
(Kemb1o).

3. Aleurodicus dispersus Russell, 1965 — 15 ex. (ma-
terials from the entomology laboratory of the TLC and
the insect taxonomy laboratory of the ZIN RAS).

4. Aleurodicus floccissimus (Martin, Hérnandez-Su-
arez & Carnero, 1997) — 2 ex. (permanent slides, ma-
terials from the entomology laboratory of the TLC and
the insect taxonomy laboratory of the ZIN RAS).

The slides were examined using a phase-contrast
microscope ZEISS Axio Imager 2 and ZEISS Axio Imag-
er 1 at a magnification of 10—-1000X.

Photographing and subsequent processing of il-
lustrations were carried out using Zen 2.3 software.
The final processing of the resulting file was done in
Adobe Photoshop CC.

Taxonomy:

type: Arthropoda;

class: Insecta;

order: Hemiptera;

suborder: Aleyrodinea;

superfamily: Aleyrodoidea;

family: Aleyrodidae;

subfamily: Aleyrodicinae;

genus: Aleurodicus (Douglas in Morgan, 1892)
(Martin J.H., Mound L.A, 2007; EPPO Global Database;
CABI Digital Library; GBIF).

Aleurodicus cocois Curtis, 1846.

Synonyms: Aleurodicus anonae Morgan, 1892.

Phytosanitary status.

America: Republic of Guatemala (List A1, 2020),
Africa: Republic of Guinea (List A1, 2022).

Distribution.

Caribbean: Jamaica, Cuba, Puerto Rico, Guate-
mala, Belize, El Salvador, Honduras, Nicaragua, Costa
Rica, Panama, Colombia, Venezuela and other islands.

America: Mexico, Brazil, Ecuador, Peru, Bolivia,
Paraguay, Uruguay and Argentina.

Africa: Nigeria, Cameroon, Gabon, Congo, Angola,
Mozambique, Madagascar.

Asia: India, Sri Lanka, Indonesia, Malaysia, Thai-
land, Philippines.

Host plants.

Family Arecaceae: Cocos nucifera L., Elaeis guineen-
sis Jacq., Phoenix dactylifera L.

Family Musaceae: Musa acuminata Colla, Musa
balbisiana Colla, Ensete ventricosum (Cheesman) E.E.
Cheesm.

Family Bromeliaceae: Ananas comosus (L.) Merr.,
Bromelia pinguin L., Tillandsia usneoides (L.) L.

Family Anacardiaceae: Mangifera indica L., Spondi-
as mombin L., Anacardium occidentale L.

Family Rutaceae: Citrus sinensis (L.) Osbeck, Citrus
reticulata Blanco, Murraya paniculata (L.) Jack.

Family Malvaceae: Theobroma cacao L., Hibiscus ro-
sa-sinensis L., Gossypium hirsutum L.

Family Myrtaceae: Psidium guajava L., Syzygium
aromaticum (L.) Merr. & L.M.Perry, Eucalyptus camaldu-
lensis Dehnh.

Family Fabaceae: Inga edulis Mart., Gliricidia sepi-
um (Jacq.) Kunth ex Walp., Leucaena leucocephala (Lam.)
de Wit.
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CemeticTBo Rutaceae (pyTosbie): Citrus sinensis (L.)
Osbeck (Anmenbcun), Citrus reticulata Blanco (MaH-
napuH), Murraya paniculata (L.) Jack (PKacMuHOBBIN
aneabCcuH).

CemeiicTBo Malvaceae (ManbBoBbIe): Theobroma
cacao L. (IepeBo Kakao), Hibiscus rosa-sinensis L. (Tubuc-
KyC KMTarCKuii po3a), Gossypium hirsutum L. (Xyiomryart-
HUK OObIKHOBEHHBIN).

CemelicTBO Myrtaceae (MupToBsIe): Psidium gua-
java L. (Tyatigsa), Syzygium aromaticum (L.) Merr. &
L.M.Perry (I'Bo3muuHOE epeBo), Eucalyptus camaldu-
lensis Dehnh. (9BKaIUNIT KaMaIbIYIbCKUI).

CemetiicTBo Fabaceae (60608BbIe): Inga edulis Mart.
(Wury), Gliricidia sepium (Jacq.) Kunth ex Walp. (Tnmuiiu-
punus), Leucaena leucocephala (Lam.) de Wit (JleyiieHa).

Aleurodicus dispersus Russell, 1965.

dUTOCAHUTAPHBIM CTATYC.

AmMepuka: Pecriybsimka 'BaTemasna (Criucok Al,
2020); Adpuxka: KoposieBcTBO Mapokko («KapaHTuH-
HBIN BpenuTesb», 2018); Asua: Kurtaiickas Hapoj-
Has Pecriy6iuka (KHP) («kKapaHTUHHBIN BPEAUTEb»,
2021), Ucmamckas Pecniyonuka Mpan (Criucok Al,
2018), T'ocymapcTBo M3paunb («KKapaHTUHHBINA Bpe-
nuTenb», 2009), MopmaHckoe XammuMuTcKkoe Koposes-
ctBo (Ciucok Al, 2013).

PacmpocTpaHeHHue:

CeBepHas u I0xHas AMmepuka: CIIA (dropuza,
l'aBaiin), MekcuKa.

Kapubckuii 6accerin: Ky6a, SImaiika, JlOMUHUKA,
OomuHUKaHcKasg Pecnybiuka, [Tanama, CeHT-Kutc
u HeBuc.

Adpuxka: BerunH, Erunert, Kabo-Bepae, Kenus, Ma-
poxkko, Hurepud, Cynan, dduonusg, TaH3zaHud, Ipuo-
nus, I0AP.

Azug: Unpgud, [Takucras, lpu-Jlanka, Tannaung,
BrerHaM, KuTtai u SImoHus.

ABcTpanug u OxkeaHnud: ABctpanud, HoBag 3e-
gaupudg, dumxy u laBaniu.

PacTenusg-xo3seBa.

CemeiicTBO Arecaceae (TTasbMOBbI€): Cocos nucifera
(KoxocoBas naibma), Phoenix dactylifera (PUHUK TIaJTb-
yaThIit), Roystonea regia (KopoJjieBcKas ajibMa).

CemMmelicTBO Musaceae (baHaHoBbIe): Musa paradisi-
aca (baHaH paiickuii), Ensete ventricosum (AGMCCUHCKUM
6aHaH).

CemetlicTBo Rutaceae (pyToBbie): Citrus sinensis
(AnenbcuH cmagkui), Citrus reticulata (MaHZAPUH).

CemeiicTBo Euphorbiaceae (Mosouatizbie): Mani-
hot esculenta (Manuoxa), Hevea brasiliensis (l'eBest 6pa-
3UJIbCKAL).

CemeticTBO Fabaceae (6060BbI€): Acacia mangium
(Akatmsa maurus), Leucaena leucocephala (JleyiieHa 6Jie-
CTAIAs).

CemelicTBO Solanaceae (TTacyieHoBbIE): Solanum ly-
copersicum (Tomat), Capsicum annuum (ITepel] OBOLIHOH).

CeMmeiicTBO Malvaceae (ManbBOBBIE): GOsSypium
hirsutum (XsonyaTHuk), Theobroma cacao (Kakao).

CemelicTBOo Myrtaceae (MupToBbie): Eucalyptus
grandis (OBKaJUNT TPAHAUO3HBIN), Syzygium cumini
(Ixam6o0s1aH).

CeMmelicTBO Rosaceae (pO301IBETHEIE): Prunus per-
sica (Tlepcuk), Fragaria ananassa (3eMJISHUKA CaJIOBAs).

CemelicTBO Annonaceae (AaHHOHOBbBIE): Anno-
na squamosa (CaxapHoe g6Ji0K0) Annona muricata
(TpaBuoa).

Aleurodicus dispersus Russell, 1965.

Phytosanitary status.

America: Republic of Guatemala (List A1, 2020);
Africa: Kingdom of Morocco (“Quarantine pest”, 2018);
Asia: People’s Republic of China (PRC) (“Quarantine
pest”, 2021), Islamic Republic of Iran (List A1, 2018),
State of Israel (“Quarantine pest”, 2009), Hashemite
Kingdom of Jordan (List A1, 2013).

Distribution:

North and South America: USA (Florida, Hawaii),
Mexico.

Caribbean: Cuba, Jamaica, Dominica, Dominican
Republic, Panama, Saint Kitts and Nevis.

Africa: Benin, Egypt, Cape Verde, Kenya, Moroc-
co, Nigeria, Sudan, Ethiopia, Tanzania, Ethiopia, South
Africa.

Asia: India, Pakistan, Sri Lanka, Thailand, Viet-
nam, China and Japan.

Australia and Oceania: Australia, New Zealand,
Fiji and Hawaii.

Host plants.

Family Arecaceae: Cocos nucifera, Phoenix dactylif-
era, Roystonea regia.

Family Musaceae: Musa paradisiaca, Ensete ventri-
cosum.

Family Rutaceae: Citrus sinensis, Citrus reticulata.

Family Euphorbiaceae: Manihot esculenta, Hevea
brasiliensis.

Family Fabaceae: Acacia mangium, Leucaena leuco-
cephala.

Family Solanaceae: Solanum lycopersicum, Capsi-
cum annuum.

Family Malvaceae: Gossypium hirsutum, Theobroma
cacao.

Family Myrtaceae: Eucalyptus grandis, Syzygium
cumini.

Family Rosaceae: Prunus persica, Fragaria ananassa.

Family Annonaceae: Annona squamosa, Annona
muricata.

Aleurodicus destructor Mackie, 1912.

Phytosanitary status.

America: United Mexican States (‘Quarantine
Pest’, 2018), Republic of Nicaragua (‘Regulated Pest’,
2023), Republic of El Salvador (List A1, 2023).

Asia: The Hashemite Kingdom of Jordan (List A1,
2013); RPPO/EU: Regional Organization for Animal
Health (List A1, 1992).

Distribution:

America: Brazil.

Caribbean: Saint Vincent and the Grenadines.

Asia: Brunei Darussalam, Indonesia (Irian Jaya,
Java, Sulawesi), Malaysia, Philippines, Vietnam.

Oceania: Australia (New South Wales,
Queensland), New Caledonia, Papua New Guinea, Sol-
omon Islands, Vanuatu.

Host plants.

Family Arecaceae: Cocos nucifera L., Elaeis guineen-
sis Jacq.

Family Musaceae: Musa acuminata Colla, Musa x
paradisiaca L.
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Aleurodicus destructor Mackie, 1912.

dUTOCAHUTAPHBIN CTATYC.

AMepuka: MekcukaHckue CoenuHeHHble IlITa-
ThI («<KapaHTUHHBIN BpeguTenab», 2018), Pecrrybiimka
Hukaparya («PeryiupyeMblii BpeIHBIN OPraHu3M»,
2023), Pecrty6mka dib-CanbBagop (Crincok Al, 2023).

Azug: MopraHckoe XalmMuTcKoe KoposieBCTBO
(Criucok A1, 2013); RPPO/EU: MexxayHapoaHas peru-
OHAaJIbHAs OpraHM3aIlys II0 OXPaHe 3J0POBbs KUBOT-
HbIX (Crimcok Al, 1992).

PacrpocTpaHeHue.

AmMepuka: bpasuiud.

Kapub6ckuii 6accedin: CeHT-BuHCceHT u I'pe-
HaJWHBI.

Azus: BpyHen-JlapyccanaMm, unoHnesus (MpuaH-
Ixas, dBa, CynaBecu), Manansus, @UIUIIIIUHEL, BbeT-
HaM.

Oxeanwus: ABctpanusa (HoBbifi IOXKHBIT YaJbC,
KBuncnenpn), HoBasg Kanemonus, [Tamya-HoBas ['Bu-
Hes, COJIOMOHOBBI OCTPOBA, BaHyary.

PacTeHUg-X0359€Ba.

CemeticTBO Arecaceae: Cocos nucifera L. (KokocoBast
nasibMma), Elaeis guineensis Jacq. (MacaudHas majibMa).

CeMericTBo Musaceae: Musa acuminata Colla (ba-
HaH), Musa x paradisiaca L. (TImaHTaiH).

CemeticTBOo Rutaceae: Citrus sinensis (L.) Os-
beck (AnenbcuH ciaankuinn), Citrus reticulata Blanco
(MaHmapuH).

CemetlicTBo Annonaceae: Annona muricata L.
(Cmerannoe 26J10K0), Annona squamosa L. (CaxapHoe
S6JI0KO).

CemeticTBo Myrtaceae: Psidium guajava L. (TyaBa),
Syzygium malaccense (L.) Merr. & L.M.Perry (Mayatickoe
S6JI0KO).

Ipyrue cemetictBa: Theobroma cacao L. (Kakao) —
ceMelicTBO Malvaceae; Carica papaya L. (ITamatis) — ce-
melicTBO Caricaceae; Ananas comosus (L.) Merr. (AHa-
Hac) — ceMercTBO Bromeliaceae.

Aleurodicus floccissimus (Martin, Hérnandez-Su-
arez & Carnero, 1997).

Cunonumbl: Lecanoideus floccissimus Martin, Hér-
nandez-Suarez & Carnero, 1997.

®uUTOCAaHUTAPHBIN CTATYC.

Adpuka: KoposieBcTBO Mapokko («KapaHTUHHBIN
BpenuTenb», 2018); AMepuka: defepaTuBHas Pecmy6-
snuka Bpasunus (Criricok Al, 2018).

PacrpocTpaHeHue.

0xuas Amepuka: Komymb6us, SxkBamop, Ilepy,
dpaniysckad 'BuaHna.

Kapubckuii 6accetin: TpuHuman u Tobaro.

Adpuka: KaHapckue oCcTpoBa.

EBporma: Mcnianus4.

PacTreHus-xosseBa.

CemeticTBO Arecaceae: Cocos nucifera L. (Kokoco-
Bad MajbMa).

CemelicTBo Musaceae: Musa acuminata Colla (Ba-
HaH), Strelitzia reginae Banks (CTpenuTIIUS KOPOJIEB-
cKas).

CewmeiicTBo Caricaceae: Carica papaya L. (T1amaiis).

CemeticTBo Rutaceae: Citrus aurantium L. (Kuciibliit
arenabCcuH).

CemeticTBo Euphorbiaceae: Euphorbia pulcherrima
Willd. ex Klotzsch (ITyanceTTus).

CemeticTBo Moraceae: Ficus benjamina L. (Pukyc
Benmxamuna), Ficus elastica Roxb. ex Hornem. (dukyc
Kay4yKOHOCHBII).

Family Rutaceae: Citrus sinensis (L.) Osbeck, Citrus
reticulata Blanco.

Family Annonaceae: Annona muricata L., Annona
squamosa L.

Family Myrtaceae: Psidium guajava L., Syzygium
malaccense (L.) Merr. & L.M.Perry.

Other families: Theobroma cacao L. — family Mal-
vaceae; Carica papaya L. — family Caricaceae; Ananas
comosus (L.) Merr. — family Bromeliaceae.

Aleurodicus floccissimus (Martin, Hérnandez-Su-
arez & Carnero, 1997).

Synonyms: Lecanoideus floccissimus Martin, Hér-
nandez-Suarez & Carnero, 1997.

Phytosanitary status.

Africa: Kingdom of Morocco (Quarantine pest,
2018); America: Federative Republic of Brazil (List A1,
2018).

Distribution.

South America: Colombia, Ecuador, Peru, French
Guiana.

Caribbean: Trinidad and Tobago.

Africa: Canary Islands.

Europe: Spain.

Host plants.

Family Arecaceae: Cocos nucifera L.

Family Musaceae: Musa acuminata Colla, Strelitzia
reginae Banks.

Family Caricaceae: Carica papaya L.

Family Rutaceae: Citrus aurantium L.

Family Euphorbiaceae: Euphorbia pulcherrima
Willd. ex Klotzsch .

Family Moraceae: Ficus benjamina L., Ficus elastica
Roxb. ex Hornem.

Family Malvaceae: Hibiscus rosa-sinensis L.

Family Anacardiaceae: Mangifera indica L.

Family Myrtaceae: Psidium guajava L.

Family Apocynaceae: Nerium oleander L.

Puc. 1. Mpumep cnoxkHon  Fig. 1. Compound
nopbl Aleurodicus pore of Aleurodicus
(choTo 1 pucyHok (photo and drawing by
M. B. YwwkoBoi1) M. V. Ushkova)

duTtocaHuTapusa. KapaHTuH pacteHuin 82



WOEHTUDOUKALNA

IDENTIFICATION

CeMmelicTBo Malvaceae: Hibiscus rosa-sinensis L. (Tu-

OUCKYC KUTANCKU).

CeMmeticTBo Anacardiaceae: Mangifera indica L.

(MaHro UHIUMCKOe).

CemeticTBo Myrtaceae: Psidium guajava L. (TyaBa).
CemeticTBo Apocynaceae: Nerium oleander L.

(Onmeanp 0GBIKHOBEHHBIN).

[TpeacTaB/ieH YCOBEPIIEHCTBOBAHHbBIN JUXOTO-
MUYECKUH KJII0Y Ha OCHOBE JIMTePATYPHbIX JaHHBIX
(Martin, 1999, Martin, 2000, Hodges et al., 2005, Bink-

Moenen R.M. 1983, ¢ usMeHe-
HUAMMN).

WUJIJIIOCTPUPOBAHHBIN
KJIIOY 1O POJA
ALEURODICUS:

1. Ha niceBpomnynapusax uMe-
FOTCST CJIOXKHBIE TTOPHI (cM. puc. 1)
(kpome popma Dialeurodicus); Bce
TPyZHBIEe HOTU C KOIOTKOM (CM.
puc. 2, a). AHaJIbHBIN KOMILJIEKC:
A3BIY0K OUEHb JJINHHbBINA, 00BIYHO
YaCTUYHO BBIXOAUT 3a MPEEJIBI
aHaJbHOTO OTBEPCTUS U C ABYMS
rmapamu IMeTUHOK (CM. puc. 3, a), 2
Aleurodicinae.

1’. Ha mceBmomymapusax
CJIOKHBIE TIOPBI OTCYTCTBYIOT, BCE
rpyLHbIe HOTU 6e3 KOTOTKOB (CM.
puc. 2, b). AHaJIbHBIN KOMILJIEKC:
A3bIY0K OOBIYHO HE MJIUHHBIA,
He BBICTYTIAET 3a IIPeJIeJIbl aHAJb-
HOTO OTBEPCTHUS U C OLHOU ITapoit
WETUHOK (CM. pUC. 3, b)...............
............................ Aleyrodinae
CJOXHBIE TMOPBI
Ha TICEeBJIOIyIIapUU OTCYTCTBYIOT;
SI3BIYOK KOPOTKUWM U He BBICTY-
maeT M3 aHaJbHOTO OTBEPCTUS
............................ Dialeurodicus

2’. CJIo)XHBIE TIOPHI Ha TICEB-
JOTYIapuy UMEIOTCS, ... .. 3

3 (2) IopcalnbHBIN OUCK
C MHOTOYKCJIEHHBIMU IISITUSUE-
UCTBIMU U YEThIPEXSTUYEHUCThIMU
rnopamu (CcM. puc. 4); IeHTpalb-
HBIA CTEP)KEHD B CJIOXKHBIX ITOPaX
KOPOTKWH 1 He BBIXOAUT 3a IIpe-
JleJIbl TTOPhI; KPaeBble BOCKOBBIE
HOPbl MMEIOTCH; SA3BIYOK KO-
POTKUM, KOHUYECKUUN, OOGBIUHO
BHYTPY aHAJbHOTO OTBEPCTHUS;
noaKpaeBble, IledaluuecKue
¥ TOpaKaJibHbIe METUHKU OTCYT-
CTBYIOT................. Metaleurodicus

3’. JopcaJbHBIH AWCK C IIPO-
CTBIMU ITOpPaMU; I€HTPalbHbIN
CTepP)KeHb KOHUUECKU; CJIOKHBIE
TIOPBI I KpaeBble BOCKOBBIE ITOPBI
OTJINYAIOTCS; SI3bIUYOK JIOIATO-
00pasHbIi W BBHIXOIUT 3a IMpeje-

tions).

Puc. 2. a — HOrM oKaHUYMBaIOTCH KOrOTKOM,

b - HOorn okaHuMBalOTCA NOAyLIEYKOM
(choTo M. B. YwikoBoit)

Puc. 3. AHasnbHbI KOMMJEKC,
a — Aleurodicinae (Paraleyrodes bondari)
(13bI4YOK OYEHb AJIMHHbIN, 06bIYHO YAaCTUUYHO

BbIXOAUT 3a Npefesbl aHa/IbHOTrO OTBEPCTUSA
1 C 2 Mapamu WeTuHoK), b — Aleyrodinae
(Asterobemisia dentata) (A3b140oK 06bIUHO
HEAJIMHHBIN, HEe BbICTYNaeT 3a Npegaebl

aHaNbHOro OTBEPCTUSA U C O4HOM Napoi
WweTuHokK) (poto M. B. YwKoBoit)

JIbI aHAJIBHOT'O OTBEPCTUS; IedhalundecKue U TPYIHbIe

IIEeTUHKU UMEKTCS

4 (3). CyioxxHBIE TTOPBI C HECKOJBKUMU CTEPXK-
HEeBUIHBIMU OTPOCTKaMHU B KoJblle (CM. puc. 5);

An improved dichotomous key is presented based
on literature data (Martin, 1999, Martin, 2000, Hodges
et al., 2005, Bink-Moenen R.M. 1983, with modifica-

ILLUSTRATED KEY
TO THE GENUS ALEURODICUS:

1. Compound pores present on pseudopupa (see
Fig. 1) (except for the genus Dialeurodicus); all thoracic
legs with a claw (see Fig. 2, a). Anal apparatus: lingula
very long, usually partially extending beyond the anus

Fig. 2. a - legs ending with a claw,
b —the legs ending with a pad
(photos by M. V. Ushkova)

Fig. 3. Anal apparatus,

a — Aleurodicinae (Paraleyrodes bondari)
(lingula very long, usually partially
extending beyond the anus

and with two pairs of setae),

b — Aleyrodinae (Asterobemisia dentata)
(lingula generally not long, not extending
beyond the anus and has a pair of setae)
(photos by M. V. Ushkova)
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and with two pairs of setae (see
Fig.3,a)............ 2 Aleurodicinae.
1’. Compound pores absent
on pseudopupa, all thoracic legs
without claws (see Fig. 2, b). Anal
apparatus: lingula generally not
long, not extending beyond the
anus and has a pair of setae (see
Fig. 3,b).....cc.c..ii
2 (1). Compound pores absent
on pseudopupa; lingula short and
does not extend from the anus

............................ Dialeurodicus

2’. Compound pores present

Puc. 4. CnoxxHas nopa Fig. 4. Compound pore on pseudopupam,: ...... RERIETTRERRes 3
C LeHTPasNbHbIM KONbLLOM cTepxkHel  with a central ring of processes 3 (2) Dorsal disc with numer-
(cpoTo 1 pucyHok M. B. YiKOBOIA) (photo and drawing by M. V. Ushkova) ous five-ocular and four- ocular

pores (see Fig. 4); the central pro-
cess in compound pores is short
and does not extend beyond the
pore; marginal wax pores pres-
ent; lingula short, conical, usually
inside the anus; submarginal, ce-
phalic and thoracic setae absent
.......................... Metaleurodicus

3’. Dorsal disc with simple
pores; central process conical;
compound pores and marginal
waxy pores distinct; lingula spa-
tulate and extending beyond anus;
cephalic and thoracic setae pre-

SENL. ..o 4
= | 4 (3). Compound pores with
Puc. 5. CnoxkHble nopbl ¢ ueHTpasbHbiM - Fig. 5. Compound pores with a central several rod-shaped processes in a
cTepxHeM Paraleyrodes rod-shaped processes Paraleyrodes
(choTo 1 pucyHok M. B. YwwKoBOIA) (photo and drawing by M. V. Ushkova)

JIopcajibHble VCKOBUIHBIE TTIOPHI PACTIONIOXKEHBI B Ce-
penuHe abgOMUHAJIBHBIX cerMeHTOB III-1V; Ha rojioB-
HOM U MOCJeAHUX YeThbIpeX KayAaJbHbIX CETMEHTaxX
CJIO>KHBIE TTIOPBI O MHAKOBOI'0 pa3Mepa pacIiojiaramT-
cq mapamu, repegHre 2—3 OPIONIHbIE TTapbl MaJIEHb-

4’. CloXXHble TOPBbI C OLHUM ILeHTPaJbHBIM
CTEPI)KHEM, BCE TIOPHI CX0KU I10 pa3Mepy; Ha Jopcalb-
HOM JJMCKe MHOTOUYMCJIeHHbIe Kejiesbl. . . .. Aleurodicus

KJII0Y - ONIPEJIEJIUTEJIb AJIEUPOAU],
POJA ALEURODICUS, UMEIOIIINX
®UTOCAHUTAPHBINA CTATYC

1(1’). Bpromiko ¢ 4—5 rmapaMu CJIOXKHBIX 10D, 2

1’. BpIOMIKO ¢ 6 TapaMu CJIOXKHBIX TIOP, ............. 3
2’. CybmapruHajibHas o6JacThb IICeBAONYyNapus
6e3 BOMHBIX KOJIBLIEBBIX IIOP, TOJIBKO C II0JI0COH TECHO
PacIoJIOKEeHHBIX MIUPOKOOBAJIbHBIX [10P; JOPCAIbHAS
06J1acThb TICeBIOMYIIapUS C PEIKUMU CENTaJbHbBIMU
ropaMu. lleHTpasibHble OTPOCTKU CJIOXKHBIX ITOP 06BIY-

HO HaIlpaBJIEHbI Me3aJibHO (CM. puc. 6, a). CaM IICeBo-

Mynapuii ¢ 5 mapamMu CIOXKHBIX IO CXOKEro pasMepa Puc. 6. Aleurodicus Fig. 6. Aleurodicus

B JIopcajibHOM YacTu. OTINYaeTCsa OT APYTUX BUIOB floccissimus floccissimus
OTCYTCTBUEM II0D C IBOMHOM OKAHTOBKOM 1 3aTHYTHIM (choTo M. B. YwkoBoit) (photo by M. V. Ushkova)
KpaeM (CM. puc. 6, b), (CM. pUC. 6)........................... .

....................................... Aleurodicus floccissimus

2’ (2). BazuopMHOE OTBEPCTHE B HMIUPUHY
6oJibllle, 4YeM B AJIMHY (CM. puc. 7, ¢). Bce cioxxHbIe
TIOPBI CXOLHBI 10 Pa3dMepy, abJoOMUHAJIbHBIE TTaPhI ®dutocanutapus. KapaHTuH pactenunii 84
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2]

Puc. 7. Aleurodicus dispersus (hoto M. B. YwkoBow) Fig. 7. Aleurodicus dispersus (photos by M. V. Ushkova)

pacrojoxeHsl Ha cerMmeHTax III-VI (cm. puc. 7, a).
IopcanbHasa 06J1acTh IICEBIONYIapPUs C Y30POM U3 3a-
METHBIX CETITaJbHBIX TIOP B CyOMeIMaHHOM 06JIacTH,
6oJsiblIas 4acTh Cy6IOpCabHON 06JIaCTU C MHOXE-
CTBOM IIMPOKOOBAJIbHBIX TTOP (CM. pUC. 7). ...............
........................................... Aleurodicus dispersus

3 (3’). llceBmomnynapuii ¢ 7 mapaMu CJIOKHBIX
op; medasiuiyeckye MOPbl PeLyLUPOBaHbI, MEHbIIIE

center (see Fig. 5); dorsal disc pores are located in the
middle of abdominal segments III-1V; on the head and
last four caudal segments, complex pores of the same
size are located in pairs, the anterior 2—3 abdominal
pairsaresmall ................................... Paraleyrodes

4’. Compound pores with one central rod-shaped
processes, all pores similar in size; numerous glands

on dorsal disc Aleurodicus

o
,,0.° 262" %%s,  pyc. 8. Aleurodicus cocois Fig. 8. Aleurodicus cocois

(choTo M. B. YwkoBoit)

(photos by M. V. Ushkova)
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Puc. 9. Aleurodicus destructor Fig. 9. Aleurodicus destructor

(cpoTo M. B. YwikoBoir) (photos by M. V. Ushkova)
nepenHux 4 abmoMUHAIBHBIX ITOp (CM. puc. 8, a). 3a-
IHVE IBe ITapbl OPIOIIHBIX CIOXKHBIX IIOP 3HAUUTEIHHO
MeHbIIIe OCTaJbHBIX (CM. puc. 8, b). CybMapruHaabHas
06J1acTh TICEBIOMyIIapUs C MHOTOUMCIEHHbBIMU MEeJ-
KUMU HIXPOKOOBAJIbHBIMY IIOPAMU, KOTOPBIE PACIIONO-
JKEHBI XaOTUYHO MEX Y a6OMUHATbHBIMY CIOKHBIMU
mopaMu; cyoMapryuHaJbHbIE TIOPBI C IBOMHOMN OKaH-
TOBKOU OTCYTCTBYIOT; IOPCAJIbHBIE CETITAIbHbBIE TTOPBI
TIPUCYTCTBYIOT. JlopcajbHasg 06J1acTh IICEBAOITyIapusa
MIYHKTUPOBaHa TOJbKO PACCETHHBIMU KPOIIEUYHBIMU
«CaTypHOTIONOGHBIMU» TIOpamMu (CM. puc. 8, a, yKasa-
HBI CTPeJiKo#). Ha nuHryne (aHaJbHBINA KOMILJIEKC)
2 maphl IMETUHOK XOPOIIo 3aMeTHBHI (CM. puc. 8, c)
............................................... Aleurodicus cocois
3’ (3). Kpa#t mceBmonynapusi He 3y6UYaThIN.
CaMm rceBaonymapuil ¢ 7 mapaMu CJOXHBIX ITOP
(cM. puc. 9, a). Bce abmoMuHaIbHbBIE CI0XKHBIE TIOPHI
OuUeHb KPYITHbIE, UMEIOT AUaMeTP, TIPUMEPHO PaBHbIN
IraMeTpy Basu(GOpPMHOro OTBEPCTUS U APYT Apyra.
Lledanuyeckas rmapa CJI0KHBIX IIOP MeHbIlIe abI0Mu-
HaJbHBIX TIap. JJopcaibHas 06J1acThb IICEBAOIYIapUI
MYHKTUPOBaHa TOJIbKO Pa3pPO3HEHHBIMU KPOIIEUHBI-
MU TIopaMu. JIMHTyJa ¢ 2 U3 4 3HAUUTEJbHO PENYIIH-
POBaHHBIMHY BoJiocKaMu (CM. puc. 9,b).....................
Aleurodicus destructor

CIIMCOK JINTEPATYPBI
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2. Evans G.A. 2008: The Whiteflies (Hemiptera:
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IDENTIFICATION KEY

TO ALEURODIDS OF

THE GENUS ALEURODICUS,
HAVING PHYTOSANITARY STATUS

1(1’). Abdomen with 4-5 pairs of compound pores

1. Abdomen with 6 pairs of compound pores,....3

2’. Submarginal area of pseudopupa without dou-
ble annular pores, only with a band of closely spaced
broadly oval pores; dorsal area of pseudopupa with
rare septal pores. Central processes of compound
pores are usually directed mesalally (see Fig. 6, a).
Pseudopupa itself with 5 pairs of compound pores of
similar size in the dorsal part.
Differs from other species by
the absence of pores with dou-
ble margins and a curved edge
(see Fig. 6, b), (see Fig. 6)...........
,,,,,,,,,,, Aleurodicus floccissimus

2’ (2). Vasiform orifice is
wider than it is long (see Fig. 7,
c¢). All the compound pores are
similar in size, the abdominal
pairs are located on segments
II1-VI (see Fig. 7, a). The dorsal region of the pseudop-
upa has a pattern of conspicuous septal pores in the
submedian region, most of the subdorsal region has
numerous broadly oval pores (see Fig. 7)...................
........................................... Aleurodicus dispersus

3 (3’). Pseudopupa with 7 pairs of compound
pores; cephalic pores reduced, smaller than the an-
terior 4 abdominal pores (see Fig. 8, a). The posterior
two pairs of abdominal complex pores significantly
smaller than the others (see Fig. 8, b). Submarginal
area of pseudopupa with numerous small, broadly oval
pores, which are located randomly between abdominal
complex pores; submarginal pores with double mar-
gins absent; dorsal septal pores present. Dorsal area
of pseudopupa punctate only with scattered tiny “sat-
urniform” pores (see Fig. 8, a, indicated by arrow). On
lingula (anal apparatus) 2 pairs of setae clearly visible
(see Fig. 8,0)......cceviiii . Aleurodicus cocois

3’ (3). Pseudopupa margin not serrated. Pseu-
dopupa with 7 pairs of complex pores (see Fig. 9, a).
All abdominal compound pores very large, with a di-
ameter approximately equal to the diameter of the
vasiform orifice and each other. Cephalic pair of com-
plex pores smaller than the abdominal pairs. Dorsal
region of pseudopupa punctate only with scattered tiny
pores. Lingula with 2 of 4 significantly reduced hairs
(see Fig. 9, b Aleurodicus destructor
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Ta6.1. 1. CpaBHHUTEIbHAaSA MopdoI0rKs IICeBAONMyNapueB aJIeipoaus,
Aleurodicus cocois, Aleurodicus destructor, Aleurodicus dispersus,
Aleurodicus floccissimus

IIpusHak

CJ10KHbIE TOPHI

Bup,

Aleurodicus floccissimus
Aleurodicus cocois Aleurodicus destructor Aleurodicus dispersus (Martin, Hérnandez-
Curtis, 1846 Mackie, 1912 Russell, 1965 Suarez & Carnero, 1997)
7 11ap; 3agHue IBe 7 1iap; Bce 5 11ap; CJI0XKHBIE ITIOPbL 5 I1ap; CJI0XKHbIE TTIOPHI
napsbl A6JOMUHAJIbHBIX a0JOMHHAJIbHBIE BCE CXO)KU I10 pa3Mepy  BCe CXOXKU 110 PazMepy
CJIOKHBIX CJI0KHbIE TIOPHI OYeHb

0P 3HAYUTEJIBHO

KpyIHbIe, HedaaunuecKkas

MEHblIIe OCTAJIBHBIX*

mnmapa MeHblie

aﬁﬂOMPIHaJIbeIX map

Cy6MapruHajJibHasg C MHOTOYMCJIEHHBIMU TIOPBI C ABOMHOM C OTYETIUBBIMU 6e3 IBOMHBIX
o06J1acTh MEeJIKUMU OKaHTOBKOM KOJIbLIEBBIMU KOJIBLIEBBIX IOP; TOPBI
MCEeBAONYNMapusl  ITHUPOKOOBAIbHBIMU OTCYTCTBYIOT opaMu C ABOIHOI C IBOIiHOI OKaHTOBKOM
IopaMu; MOPbI OKaHTOBKOI1 OTCYTCTBYIOT
C IBOMHOM OKaHTOBKOM
OTCYTCTBYIOT
JopcanbHas IIyHKTUPOBaHAa MMyHKTUPOBaHA TOJBKO C y30POM M3 3aMETHBIX C PEOKUMU
o6J1acTh TOJIbKO PACCETHHBIMU Paspo3HEHHBIMU CEMTaIbHBIX ITOP CEeNnTaJbHBIMU IOPAMU
MCEBAONYNAapUsA  KPOUIEYHBIMU KPOIIEUYHBIMU TTOPaAMU B CyOMequaHHOK
«CATyPHOTIOJ00HBIMU» obacTu
[opaMu; CernTalbHbIe
TTOPBI TPUCYTCTBYIOT
AHaJIbHBIHI HA JIMHTYJIE 2 TIaphl JIMHTYJIA Ha JIMHTYIIe 2 TTapbl HA JIMHTYJIE 2 TIapbl
KOMILJIEKC IETUHOK XOPOIII0 C 2 13 4 3HAUUTEJIbHO METUHOK XOPOIII0 IETUHOK XOPOIIIo
3aMEeTHBI PeAyIMPOBaHHBIMU 3aMeTHBI 3aMeTHBI
BOJIOCKAMU
* OCHOBHbIE MPW3HAKW BblAENEHbI U NMOAUYEPKHYTbI
Table 1. Comparative pseudopupa morphology of Aleurodicus cocois,
Aleurodicus destructor, Aleurodicus dispersus, Aleurodicus floccissimus
Species
Aleurodicus floccissimus
Aleurodicus cocois Aleurodicus destructor  Aleurodicus dispersus (Martin, Hérnandez-
Character Curtis, 1846 Mackie, 1912 Russell, 1965 Suarez & Carnero, 1997)
Compound pores 7 pairs; the posterior 7 pairs; all abdominal 5 pairs; compound pores 5 pairs; compound pores
two pairs of abdominal compound pores are are all similar in size are all similar in size
compound pores are very large, the cephalic
significantly smaller pair is smaller
than the others * than the abdominal
pairs
Submarginal with numerous small, pores with double with distinct annular without double ring
pseudopupa area broadly oval pores; margins are absent pores with double pores; no pores
pores with double margins with double margins
margins are absent
Dorsal punctate only with punctate only with with a pattern of with rare septal pores
pseudopupa area scattered tiny scattered tiny pores prominent septal pores

«Saturn-like» pores;
septal pores present

in the submedian region

Anal apparatus

2 pairs of setae
are clearly visible
on the lingula

lingula with 2 of 4 hairs

significantly reduced

2 pairs of setae
are clearly visible
on the lingula

2 pairs of setae
are clearly visible
on the lingula

* The main characters are highlighted and underlined
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Pepakuus xypHana «dutocaHu-
Tapusa. KapaHTUH pacTeHnin» paga
npennoXuTb BaM BO3MOXHOCTb
nybnvkaumm Bawmnx ctaTem Ha cTpa-
HMLAX )XypHana. Hawa uenb — npu-
BJieYeHMe BHMMaHUA K Hanbonee
aKTyasibHbIM NpobnemMaM KapaHTu-
Ha pacTeHWU cneunanncToB Cefb-
CKOr0O X035ICTBA M BCEX 3aMHTEpe-
COBaHHbIX B 3TOM JIHOAEN.

B »xypHane paccmartpuBaroTcs
OCHOBHbIE HanpaB/ieHUst Pa3BUTUS
HayKu 1 MepepoBoro onbiTa B 0bna-
CTU KapaHT1HA M 3aLL1Tbl PACTEHWUIA,
nybnukyeTcs BaxxHas MHopmaLms
0 HOBbIX MeTofax W cpencTsBax,
npuMmeHseMbIx Kak B Poccuun, Tak
n 3a pybexxom, a Takxe o uTto-
CaHUTapHOM COCTOSIHWUM TEPPUTO-
pun Poccuinckom depepaumn.

Mbl LOHOCVMM [0 LMPOKOro
Kpyra yntatenen o6beKTUBHYHO
Hay4HO-MPOCBETUTENIbCKYH U aHa-
JINTUYECKYH MH(OPMALLUIO: MHEHUS
BeOyLLMX CneLmnanncToB no Hambo-
fiee NpUHUMNManbHbIM BONpocam
KapaHTWHa pacTeHWN, AaHHble
0 3HAUYMMbIX HOBENLIMX 3apybex-
HbIX 1 OTEYECTBEHHbIX MCCNefoBa-
HUSIX, MaTepuanbl TEMaTUYECKNX
KOH(epeHLNN.

Pepakuus xypHana «®uto-
caHuTapusl. KapaHTUH pacTeHuin»
npurnawaeTr K COTPYAHUYECTBY
KaK BblOAMOLLMXCA AeaTene Hayku,
TakK U MoMofbIX YYeHbIX, cneuma-
JINCTOB-NPaKTMKOB, paboTatoLmx
B obnacTtu cmtocaHuTapum, Ans
obmMeHa onbiToM, obecnevyeHns
YyCTOMYMBOro (hUTOCAHUTAPHOrO
61arononyyuns U Ans HOBbIX Hayu-
HbIX AMCKYCCUNA.

Your article can be here!

The journal “Plant Health
and Quarantine” invites
authors to publish

their research papers

Scan for further
information —

3AO0AYU XXYPHAJIA

* /I3yyeHne OCHOBHbIX TEHOEHLMIA PAa3BUTUS HAYKM B 061aCTN KapaHTUHA PacTEHNI

» AHaNU3 WMPOKOro Kpyra nepemfoBbiX TEXHOMOIMA B 061aCTV MOHUTOPUHIA
1 NabopaTopHbIX UCCNER0BAHNUI MO KAPAHTUHY PACTEHUI

» O6CyxaeHWe akTyanbHbIX BOMPOCOB KapaHTUHA PacTeHW

OBLWLME TPEBOBAHUA K NPEQOCTABJIAEMbIM CTATbSIM

K nybnmkaumm npuHUMAOTCS CTaTby Ha ABYX S3bIKaX: PYCCKOM U @HITIMICKOM, CO-
Lepxaline pesynbraTbl COBCTBEHHbIX HayYHbIX UCCNefoBaHUin, 06bemMoM o 15 cTpa-
HULL, HO He MeHee 3 (MpY 0oMHAPHOM NHTepBase 1 pasmepe WpnugTa 12). ONTUManbHbIN
06beM ctatbn — oT 1500 cnoB. CtaTtbu 6onbluero o6bema MoryT 6biTb MPUHATLI MO COrna-
COBAHMIO C pefaKLmel XXypHana.

CTPYKTYPA NPEOOCTABNISEMON CTATbU*

1. YK, Ha3BaHue cTaTbu.

2. Hnumanel, hamununs astopa.

3. MecTo paboTbl aBTOpPa, ropod, ctpaHa, ORCID ID, agpec 3NeKTPOHHOM NOYTbI.

4. AHHOTaums (KpaTKoe TOYHOEe M3MOXKEHVE COLEePXKaHUs CTaTbu, BKIOYalOLLee
thaKTUYeCKune cBeaeHNs 1 BbIBOAbI onucbiBaemMor pabotsl): 200—250 cnos, Ho He 6onee
2000 3HaKoB c npobenamu.

5. KntoueBble crnosa (5—10 cnos, cioBocoveTaHuin), Hanbonee TO4HO 0TobpaXkaro-
e cneunduky ctaTbm.

6. BeBepeHue.

7. MaTepuanbl U MeToAbl.

8. PesynbTathl 1 0bcyxoeHus.

9. BbiBOAbl/3aKtOUEHME.

10. Cnvcok nuTepaTypsl (T. €. CMMCOK BCEI NCMOSIb30BAHHOM IUTEPATYPbI, CCbIIKM
Ha KOTOPYIo AKTCS B CaMOM TEKCTe CTaTbM): MpaBuia COCTaBAEHMS HAMPaBASOTCS aB-
TOpY MO 3anpocy.

11. MHdopmaums o6 aBTopax: NPUBOLAUTCS NOMHAS MHDOPMAaLLMS O KaXX0M U3 aB-
TopoB (MecTo paboThkl, ropoa, ctpaHa, ORCID ID, agpec aNeKTPOHHOW NoYThl).

12. nntocTpaTrBHble MaTepuanbl (hoTorpadum, pUCyHKM) LOMYCKAKTCSH XOPOoLUel
KOHTPACTHOCTK, C paspelieHnem He Hmke 300 Touek Ha atonm (300 dpi), opurnHanbi
NMPUKNaAblBalOTCS K CTaTbe OTAeNbHbIMU hainamu B hopmare .tiff unu .jpeg (unntoctpa-
LK, He cooTBeTCTBYHOLWME TpeboBaHUSAM, ByayT NCKOUYEHBI U3 CTaTel, MOCKOJIbKY A0-
CTOMHOEe MX BocrnpounsBeneHne Tunorpadckmm cnocobom HeBo3MoXHO). Heobxonnumo
yKasaTb aBTOPCTBO Kaxkaon dotorpacum (. . O. hoTorpada nnm ccoinky).

13. B pepakumio HeobxogMmo NpefoCcTaBUTh OBE PELLEH3UN Ha CTaTbio («BHELL-
HIOH0» U «BHYTPEHHIOH»).

* B TaKoM e nopsioke U CTPyKType npedoCcTaBsIeTcs AHI053b14HbIU nepeBod CTaThuU.

PaboTa pomxkHa 6biTb NpegocTasneHa B pegaktope WORD, dopmat DOC, wpudT
Times New Roman, pasmep wpudta — 12, MEXCTPOUHBIN MHTEPBA — OOWHAPHbIN, pas-
Mep nosielt — no 2 cM, OTCTyn B Hayasne ab3aua — 1 cm, choopMaTMpoBaHme No LWUPUHE.
PucyHku, Tabnuubl, cxeMbl, FpaunKm 1 Np. [oXHbl 6bITb 0693aTeNIbHO MPOHYMEpPOBaHbI,
MUMETb MCTOYHMKMN 1 MOMEeLLaTbCsA Ha MeYaTHOM MnoJsie CTpaHuLbl. HaseBaHue Tabnuubl —
Hap Tabnuuen; HasBaHWe pucyHKa/rpadvka — nog pUcyHKom/rpacmkom.

BOJIEE NOAPOBHBIE YC/I0BUA NYBJIUKALUN CTATEN Bbl MOXKETE
Y3HATb B HALLUEU PEOAKLUUNU:

Appec: 140150, Poccusa, MockoBckas obnacTb, . 0. PaMeHckui,

p. n. bbikoBO, yn. lNorpaHuyHas, g. 32

KoHTakTHOE nuuo: 3nHoBbeBa CBeTnaHa leoprnesHa

TenedoH: +7 499 707-22-27, e-mail: zinoveva-s@mail.ru



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

— Hay4Hoe 1 MeToguyeckoe obecrnevyeHune
pesTenbHocTu PoccenbxosHapsopa,
ero TeppMTopUanbHbIX yNpaBieHUn
1 NOABEAOMCTBEHHbIX EMY
yupexaeHui B chepe KapaHTUHA
M 3aLWUTbl PacTEHUN

— YcTaHOB/IEHNE KapaHTUHHOIO
thuTocaHUTapHOro COCTOAHUSA
NnoAKapPaHTUHHbIX MaTepunanoB
u TeppuTopun Poccuinckon Gepepavum
nyTem npoBefeHuUs nabopaTopHbIx
3KCNepTn3 " MOHNTOPUHIOB

- HayuyHoe coTpyaHU4YecTBO
€ HaUMOHaNbHbIMU
N MeXXAyHapoOHbIMM
opraHusauusiMu B 06n1acTtu
KapaHTUHA pacTeHui

Bepyluee yupexpeHue B Poccuiickor depepaumm no CUHTE3Y U MPUMEHEHUIO
thepoOMOHOB AN19 BbIIBNIEHUS KapaHTUHHBIX U HEKapaHTUHHbIX BpeguTene
1 60pbbbl C HUMMK

®rey «<BHUNKP» — napTHEp MeXAyHapoAHOW NPOrpaMMbl MO KOOPAVHALLUN
Hay4HbIX UccnepoBaHuin B obnactn kapaHTMHa pacteHuin EUPHRESCO II
(EUropean PHytosanitary RESearch COordination)

B ®rbY «BHUUKP» co3paH u genctByet TeXHUUECKUIN KOMUTET
no ctaHgapTusaumm TK 42 «KapaHTWH U 3aWuMTa pacTeHnn»

Begnyuiee HayuUHO-MeTOAUUYECKOE yupeXkaeHue B cocTaBe KoopanMHaLMOHHOro
CoBeTa No KapaHTUHY PacTeHUI rocyaapcTe — y4acTHUKOB CHI

CeTb thunmanos Ha Tepputopum Poccuiickoin degepaumm

lfonoBHOe HayyHO-MeToaMUYecKoe yupexageHue no peanusauum MNnaHa
nepBoo4yepenHbIX MepOI'IpVIHTMl‘;I, HanpaBJZiIeHHbIX HAa rapMOHU3aLU0
KapaHTUHHbIX (PUTOCAHUTAPHbIX MEP rOCyAapcTB — YieHoB TaMOXXEHHOro coto3a

140150, Poccus,

MockoBcKkag 00JIaCTh,

I. 0. PameHCKUM, p. 11. BRIKOBO,
yi. [TorpanuuHagd, g. 32

Te./daxc:

8 (499) 707-22-27

e-mail: vniikr@fsvps.gov.ru
http://www.vniikr.ru



