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HannoHaJJIbHBIN JOKJIA

0 KapaHTUHHOM (DU TOCAHUTAPHOM COCTOSTHHUU
Tepputopuu Poccuiickoii ®egepainnm

B 2019 roay

MUHUCTEPCTBO CEJIbCKOT'O X0349VCTBA
POCCUMCKON ®EIEPALIUU

SEJEPAJIBHAS CJIYXXEA 10 BETEPMUHAPHOMY
N ®PUTOCAHUTAPHOMY HAJI30PY

Mocksa, 2020

BBEJEHUE

aIlMOHAJbHBIM JOKJaA O Ka-
PaHTUHHOM  (UTOCAHUTAPHOM
COCTOSIHUM TEPPUTOPUU Poccuii-
ckoit depepanuu B 2019 romy
OJTOTOBJIEH denepalibHOMN
ciyx60ii 10 BeTepUHApPHOMY U (OUTOCAHUTAPHOMY
HaJ30py (majiee — PoccesibX03HAI30P) B COOTBETCTBUU
co craTtbel 12 depmepanbHOro 3akoHa «O KapaHTU-
He pacTeHuI» Ha OCHOBAHUM JaHHBIX MOHUTOPMUHTA
KapaHTUHHOIO (PUTOCAHUTAPHOTO COCTOSTHUS TEPPU-
Topuu Poccutickoit ®enepaiiuu.

HaluoHa/JIbHBIN AOKJIAL O KaPaHTUHHOM (PUTO-
CaHUTAPHOM COCTOSTHMU TeppuTopuu Poccuiickoi de-
nepanuu B 2019 rony comepXuT nHHOPMAIIXAI0 O pac-
HpoCTpPaHEeHNM KapaHTUHHBIX 00BbEKTOB (BpeaHBIX
OPraHuW3MOB, OTCYTCTBYIOIIMX MU OTPAHUYEHHO pac-
TIPOCTPaHEeHHBIX Ha TeppuTopuu Poccuiickoit denepa-
LMY ¥ BHECEHHBIX B IUHbIN IIepeueHb KapaHTUHHBIX
00BEKTOB) Ha TeppuTopuu Poccutickoit demepauu, oo
YCTaHOBJIEHUU U yIipasaHeHuu B 2019 rony KapaHTUH-
HBIX GUTOCAHUTAPHBIX 30H Ha TEPPUTOPUN POCCUIICKOMI
demepaluy MO KaXAOMY OTPaHUYEHHO PacIpocTpa-
HEHHOMY KapaHTUHHOMY 06bEKTY.

B cooTBeTCcTBUU cO cTaThell 2 demepasbHOTO 3a-
KoHa «O KapaHTHWHE PacTeHUN» KapaHTUHHOE (QUTO-
CaHUTapHOE COCTOSTHME TeppUTOpuM Poccutickoit de-
Iepaluu — HaJIu4Yue Wi OTCYTCTBUE Ha TEPPUTOPUU
Poccuiickoit ®emepaliuy KapaHTUHHBIX 00bEKTOB. VH-
Gopmanusg 0 HAIMYUYU UIU OTCYTCTBUY KapaHTUHHBIX
06'bEKTOB OCHOBBIBAETCS Ha Pe3YJibTaTaX KapaHTUHHBIX
¢uTocaHUTAPHBIX 06CIEIOBAHNM 1 MOHUTOPUHTA Ka-
PAHTUHHOTO (GUTOCAHUTAPHOI'O COCTOSTHUS TEPPUTOPUL
Poccutickoit denepaliniu.

[TopsimoK OpraHu3aliy MOHUTOPMHTA KAPaHTUHHO-
ro (MTOCAHUTAPHOTO COCTOSIHUS TEPPUTOPUU Poccuii-
ckoit demepariuu yTBEPXKAEH ITPHUKa30oM MUHCENbX03a
Poccuu ot 23 gauBaps 2018 . N2 23 «O6 yTBepXKIeHUU
TIOPSAKa OpraHM3alliy MOHUTOPUHTA KapaHTUHHOIO
(brTOoCAaHUTAPHOI'O COCTOSTHYS TEPPUTOPUU Poccriickoi
denepanum» B COOTBETCTBUU C YacThio 2 cTaThbu 10 de-
IepaJibHOro 3akoHa «O KapaHTWHE PaCTeHUI».

B Poccutickoit demepaliuy 0XpaHy TEPPUTOPUU
CTPaHBI OT IPOHUKHOBEHUS U PACIIPOCTPaHEeHUs Ka-
PAHTUHHBIX 06BEKTOB ObecIieurnBaeT PocceabX03HaI-
30p. B coorBeTcTBUM C [locTaHOBIeHUEM [IpaBUTENB-
ctBa Poccutickoit ®emepariuu oT 29 mast 2006 1. N2 329
«06 ouIMaIbHON HAITMOHAIBHOM OPraHM3aIlny 110 Ka-
PAHTWHY U 3alIUTE PAaCTeHUN» PoccelbX03HAI30] SBJISI-
eTcst opUIIMaIbHOM HAIMOHAJIbHOM OpraHu3aluel mo
KapaHTUWHY U 3alIUTe PACTEeHUHN, OTBETCTBEHHOM 3a BBI-
TIOJTHEHV e 06I3aHHOCTEH, TPeNyCMOTPEHHBIX CTaThel
IV MexxayHapoIHOM KOHBEHITUY 110 KAaPaHTUHY U 3allU-
Te PacTeHMH, IepeCMOTPEHHBIN TEKCT KOTOPOI 0mo6peH
Ha 29-1 ceccuu KondepeHiuu I1poJ0BOIECTBEHHOMN
U CeJIbCKOX03IMCTBeHHOM opranu3alnuy O6bequHeH-
HbIX Haruii B Hoss6pe 1997 roza.

KapanTuHHag ¢puTOoCaHUTapHas 6€30MacHOCTb,
HarnpaBjJieHHAasd Ha 3al[UTy TeppuTopuu Poccuiickoit
demepalliy OT PUCKOB, CBI3aHHBIX C IIPOHUKHOBEHU-
eM, pacipoCcTpPaHeHUEM U aKKJIMMaTH3alliel BpeIHbIX
OpPraHu3MOB, SBJISETCS BaKHeWIIel cocTaBHON ua-
CTBHIO0 IPOZIOBOJILCTBEHHOM 6€30IIacHOCTY PoCCUIICKOM
depepanuu.

OCHOBHOI IyTh HellpegHaMepeHHOU UHTPOAYK-
uuy (IPOHWKHOBEHMWS U aKKJIMMAaTU3aIllUU) BPE.H-
HBIX OPTAaHW3MOB — UMITOPT CEJIbCKOXO03AMCTBEHHOU
ITPOJIYKITUMN.

dutocaHuTapus. KapaHTuH pacTeHuit 2

B 2019 rozmy Poccenbx03Han30pOM IIPOKOHTPOJIM-
poBaHo 6oJsiee 12,52 MJTH TOHH U 2,6 MJIPJ IITYK Pa3JInd-
HOM MO KaPaHTUHHOUN MPOAYKIIUY. [TpU 3TOM BBISIBIEH
51 BuI KapaHTWUHHBIX AJisT Poccuiickou demepaliiuu
06BEKTOB B 6818 cityuasax. [IPOKOHTPOJIUPOBAHO TaKKe
OKOJIO 425 ThIC. TOHH TTOKAPAHTUHHOM MPOAYKIINY U3
Pecnry6vku Benapyce u 518 ThIC. TOHH OJKapaHTUH-
HOY mponyKimu u3 Pecrrybsvku KazaxcTaH.

OmHWM U3 MyTel MTPOHUKHOBEHUS OITACHBIX BPE/I-
HBIX OPTaHM3MOB Ha HOBBIE TEPPUTOPUY SIBJISIETCS BBO3
3apaXKeHHOU MOJAKAPAaHTUHHON MTPOAYKIIUY B PYyUYHOU
KJIaJIY TTacCa’kMPOB U TIPOJOBOJIbCTBEHHOM 3ariace Cy-
IoB. Tak, B 2019 rozmy B 6arake rmaccakupoB U IIPOJI0-
BOJIbCTBEHHOM 3artace Cy/loB, MPpUOLIBIIUX B Poccuii-
ckyto ®Pepepanuro u3 20 cTpaH, Poccesibx03Hag30poM
6BLI BBISIBJIEH 21 KapaHTUHHBIN 06BeKT B 880 ciryuasx,
BKJIIOUAs TaKye BUJBI, KaK BOCTOUHASA (PYKTOBAS MyXa,
rpylieBas OTHeBKa, 3epHOBKa poja Callosobruchus, MHO-
rosimHasg Myxa-rop6aTka, cpeu3eMHOMOPCKas II0J0-
Bas MyXa, TYTOBas IMTOBKA, I0)KHOAMEPUKAHCKAs TO-
MaTHas MOJIb.

[IpOHUKHOBEHHE, PACIIPOCTPAaHEHNE U aKKJIU-
MaTU3alusg KaPpaHTUHHBIX BPEeJHBIX OPraHMW3MOB Ha
TeppuTopuun Poccuiickoii ®emepaiuy IIPUBOLAT K 3HA-
UNTEJIbHBIM TTOTEPSIM YPOXKAS CETbCKOX03IMCTBEHHBIX
KyJIbTyp 4 GOJBIIUM 3aTpaTaM Ha MEPONPUATUS 10
6opbbe ¢ HUMH, a TaKXKe K KOCBEeHHBIM IIOTEePSAM — CHU-
JKeHUI0 KaUueCcTBa YPOrkKasi, COKPAIEHNI0 BO3MOXXHOCTEH
SKCIIOPTa U T. [,

Poccuiickas demepalins B HACTOSIIEe BPeMS sIBJIs-
eTcs OOHUM M3 OCHOBHBIX MUPOBBIX ITPOU3BOIUTENIEH
3epHa. BMecTe ¢ TeM COXpaHSIETCSI M MMIIOPT AaHHOU
MPOAYKIMU U3 IPYTruX cTpaH. C 3epHOBBIMU KYJIbTY-
paMu CBSI3aHbI MHOTHE BPEeLHbIe OPTaHU3MBbI, BKJIIO-
YyeHHbIE B ENVHBIN ITepedeHb KapaHTUHHBIX 06bEKTOB
EBpasuiicKoro 5KOHOMUYECKOT'0 COI03a, YTBEPXKIEHHbBIHI
Pemenuem CoBeTa EBpasuiicKOl SKOHOMUYECKOU KO-
muccum oT 30 HOsi6ps1 2016 1. N2 158 «O6 yTBEpKIEHUU
EOUHOTO IIepevyHs KapaHTUHHBIX 00beKTOB EBpasuii-
CKOI'0 9KOHOMMYECKOTO coo3a» (majiee — ETUHBIN 1Tepe-
YeHb KapaHTUHHBIX 06beKTOB EASC), ITOTeHIIMaIbHOE
BO3IeHCTBYE KOTOPBIX AJIS TePPUTOPUU POCCUMCKOMI
denepaluy OIleHEHO KaK 60J1bIoe — 60Jee 1 Mapz, pyo-
Jey B rof,.

Boicokuli huTOCAHUTAPHBIN PUCK IIPU UMIIOPTE
3€PHOBBIX KYJIBTYP CBSI3aH C TAKUMU OTCYTCTBYIOIUMU
B Poccuiickoit demepaliuy KapaHTUHHBIMU 06beKTa-
MU, KaK BO30OyAUTeb UHAUNCKOMN TOJIOBHU IIIIEHUIIBI
(Neovossia indica (Mitra) Mundkur), Bo36ygqurenu au-
TJI0M03a KYKYPY3bl (Stenocarpella macrospora (Earle)
Sutton, Stenocarpella maydis (Berkeley) Sutton), 6akTe-
PUAJIBHOTO 0XKora puca (Xanthomonas oryzae pv. oryzae
(Ishiyama) Swings et al.), 6akTepuajabHOU MOJI0CATO-
ctu puca (Xanthomonas oryzae pv. oryzicola (Fang et al.)
Swings et al.), )KeJITOro CAU3UCTOr0 6aKTEPHUO3a MIIeHU-
1wl (Rathayibacter tritici (Carlson & Vidaver) Zgurskaya et
al.), kanpoBbI# YK (Trogoderma granarium Ev.), 3amag-
HBIN KYKYPY3HBIH XyK nuabportuka (Diabrotica virgifera
LeConte), copHble pacTeHUS — Yepefa BOJOCHUCTAS
(Bidens pilosa L.), utiomes amuatas (Ipomoea lacunosa L.),
uromes TUToleBuAHasA ([pomoea hederacea L.), 6y3MHHUK
nasymusii (Iva axillaris Pursh.), macjiieH KapoJUHCKUM
(Solanum carolinense L.) u mpyrue.

Kpome Toro, c UMIOPTUPYEMBIMU B POCCUHCKYIO
denepalluio 3ePHOBLIMY KYJIbTypPaMU Ha TEPPUTOPUIO
CTPaHbl MOTYT ITOTIACTb ¥ HOBbIE BUbI KADAHTUHHBIX
00bEKTOB, BHECEHHBIE B ENUHBIN ITepeueHb KapaHTHUH-
HBIX 00BeKTOB EASC, cBSI3aHHbBIE C JAHHOU ITPOAYKITEH
¥ OTCYTCTByOUe B Poccuiickoit ®epepaniyu, — miie-
HUYHBIN Kot (Blissus leucopterus (Say)), IIMPOKOX060T-
HbBIM aMbapHbIi JoaroHocuK (Caulophilus latinasus (Say)),
KyKypy3HbIH Tputic (Frankliniella williamsi Hood), ame-
PUKaHCKas KyKypy3Has coBKa (Helicoverpa zea (Boddie)),
KyKypy3Has JIUCTBEHHAas coBKa Spodoptera frugiperda
(Smith), rpu6, BEI3BIBAIOIIUY IISITHUCTOCTD JINCTHEB KY-
Kypy3sl (Cochliobolus carbonum R.R. Nelson).

BbicoKkyio huTOCAaHUTAPHYIO YIPO3y IJs 3€PHO-
BBIX KYJIbTYP MPEACTABISET KyKypPy3Has JIMUCTBEHHAS
COBKa, MPOSBJSIONIAS B MOCJHEeNHUE TOJbI BHICOKYIO
WHBA3WOHHYI aKTUBHOCTD. ITOT BPEAUTEID, IIUPOKO
pacnpocTpaHeHHbIM B cTpaHax CeBepHOU u HOXHOM
AMepuKHU, ITOBPEX AN MHOTME 3€PHOBBIE, OBOIII-
Hble ¥ TeXHUYECKMe KyJIbTYPbl, TPOHUK 3a MPEEJIbI
CBOEro ecTeCTBeHHOTO apeaJia B 2016 rony. OH 6bLI
BBISIBJIEH B Hurepuu — Briepsbie Ha AQPUKAHCKOM KOH-
THUHEHTE. 32 KOPOTKOe BPpeMs KyKypy3Has JIMCTBEHHAS
COBKa PacIpoCTpaHMIIach MPAKTUYECKY 110 Bcelt Appu-
ke — oT Erunta no I0xHOo-AdprukaHcKoi Pecrry6aukuy.
B 2018 romy KyKypy3Has JIUCTBEHHAs COBKA IIOIBUJIaCh
B VHauu. B HacTosIIee BpeMs oHa 06HapyXeHa BO MHO-
rux ctpaHax Oro-BocTouHoi A3uu.

Viep6 OT 3TOr0 BPeAUTEJSI HACTOJIbKO GOJIBIIOH,
uTo B MapTe 2019 rozia B paMkax 3acemanuit Komure-
Ta [0 CAHUTAPHBIM U (GUTOCAHUTAPHBIM MepaM Bce-
MUPHOMW TOPTOBOM opraHusanuu 6b1a obpasoBaHa
crenyajgbHasi TeMaTUYecKas CeKIUs 0 MPobIeMe Ky-
Kypy3HOU JUCTBEHHOM COBKU. Ha 3TOH ceKIuu mpep-
cTaBUTeNW appUKAHCKUX CTPAH OXapaKTepu30Baau
yiep6, HAHOCUMBIN JaHHBIM BPEAUTENIEM CEJIBCKOMY
XO3SUCTBY 9TUX CTPaH, KaK KaTaCTPO(OUIECKY BBICOKUH.

BTopoi#l Mo Ba)XHOCTU CeJIbCKOXO3SHCTBEH-
HOU KynbTypoil B Poccutickoit demepaliuu aBiseTcs
KapTodenb.

C xapTogesieM CBSI3aH PUCK UHTPOLYKITUY MHOTUX
BUJIOB OTCYTCTBYIOIIUX B CTPaHE KapaHTUHHBIX BPeJ-
HBIX OPTAaHMU3MOB, BKJIIOUEHHBIX B EQUHBIN TepedyeHb
KapaHTUHHBIX 00beKTOB EAJC, roTeHIInaabHbIe TIOTE-
P¥ OT KOTOPBIX OIIEHUBAIOTCSA B 1 MJIp[ pybJieii B rof,.
9T0 — KapTo(eNbHbIH XKYK — 6JI0IIKa KI1yoHEeBas (Epitrix
tuberis Gentner), aHAUICKYe KapTO(deNbHbIE TOJTOHO-
cuku (Premnotrypes spp.), Tpub — BO36yIUTEb TOJIOBHU
kaprtodens (Thecaphora solani Thirum. et O’Brien), Bo3-
OynuTeNV BUPYCHBIX 3a60JieBaHUY — aHIUNCKUY Jia-
TEHTHBIN TUMOBUPYC KapTodens (Andean potato latent
tymovirus), aHAUNCKUI KOMOBUPYC KParryaTOCTH Kap-
Todens (Andean potato mottle comovirus), TermoBupyc
T kaprodesns (Potato T tepovirus), aabpaMoOBUPYC I10-
)xenTeHus kaprodesns (Potato yellowing alfamovirus),
onenHas kaprodenbHas HemaToma (Globodera pallida
(Stone) Behrens), kosiyMbuiickas rajjaoBasi HEMaTOZa
(Meloidogyne chitwoodi Golden et al.), Bo36ynuTesnnb 6ak-
TepuajbHOTro 3a6ojieBaHUs — Gypas THUJIb KapTodems
(Ralstonia solanacearum (Smith) Yabuuchi et al.) u xpyrue.

®UTOCAaHUTAPHBIN PUCK UMIIOPTUPOBAHUS ILJIOHO-
BBIX ¥ TJIOJIOBO-SITOHBIX KYJIBTYP CBSI3aH B IIEPBYI0 OUe-
Pelb C UHTPOAYKIMEHN OTCYTCTBYIOIINX HA TEPPUTOPUU
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Poccuiickoii ®emepalluy KapaHTUHHBIX 00bEKTOB,
BKJIIOUEHHBIX B EMUHBIN ITepeueHb KapaHTUHHBIX 00b-
exToB EASC, TOTeHIIMaNbHbBIHN yIep6 OT KOTOPHIX OBLIT
oreHeH oT 100 MuH m0 24,9 Mupp py6Jeii. 3TO Bpeu-
TeJIM PacTeHUM — TyToBasd muToBKa (Pseudaulacaspis
pentagona Targioni-Tozzetti), abmounas myxa (Rhagoletis
pomonella Walsh), BocTouHas BuIlHeBas Mmyxa (Rhagoletis
cingulata Loew), BocTouHast hpyKTOBas myxa (Bactrocera
dorsalis Hend.), huTornaasMa 30JI0TUCTOIO IIOXKEITEHUST
BuHOTpana (Candidatus Phytoplasma vitis), Bo36yauTe-
JIV BUPYCHBIX 3a60/I€BaHUY — YePABUPYC PAIITTUIIEBU -
HocTu ucTheB uepemnu (Cherry rasp leaf cheravirus),
BUPOU/J JIJaTeHTHOU Mo3auku mepcuka (Peach latent
mosaic viroid), HETIOBUPYC PO3ETOUHON MO3aUKU TIeP-
cuka (Peach rosette mosaic nepovirus), a Tak)ke HOBbIE
nns Poccuiickoin ®emepalluy KapaHTUHHbBIE BUIIBI,
BKJIIOUeHHbIE B EZUHBIN ITepeueHb KapaHTUHHBIX 00b-
exToB EASC, — MHXKMPOBas BOCKOBas JIOKHOUIMTOBKA
(Ceroplastes rusci (L.)), asuaTcKasa arogHas nposoduia
(Drosophila suzukii (Matsumura)), YepHUYHAS TIECTPO-
KkpbLIKa (Rhagoletis mendax Curran), s6JIOHEBBIN KPYT-
JIOTOJIOBBIY ycau-cKpunyH (Saperda candida Fabricius),
rpub — BO30yAUTENb BA3KOW I'HUIU YepHUKY (Diaporthe
vaccinii Shear), dutomnmazma nposaudepanuu 16J0HU
(Candidatus Phytoplasma mali), ¢duToriaszma ucroiuie-
ausa rpymu (Candidatus Phytoplasma pyri).

3HauYUTeJbHBIY 9KOHOMUYEeCKUY yiep6 Poccuii-
ckoit deepali MOTYT HAHECTU OTCYTCTBYHOIME HA
TeppuTtopuu Poccutickoit Pemepalniiy KapaHTUHHbIE
00BEKTHI, BKIIOUYEeHHbIE B EMVHBIN IepeueHb KapaH-
TUHHBIX 00beKTOB EASC, — aMepuKaHCKYE IeJTKOIPSIIbI
pona Malacosoma (aMepUKAHCKUE KOKOHOIIPSI, 1 JIECHOM
KOJIbYATBIN HIEJIKOIIPA). DT BUIbI IIOBPEXK AT 00JIb-
IIXHCTBO JUCTBEHHBIX JE€PEBbEB — JIECHBIE TOPOJIBI,
JIeKOpPaTUBHbBIE PACTEHUS U IJIOJIOBLIE IePEBbsI. IKOHO-
Mu4YecKye IIoTepy, HaHOCKUMble aMePUKaHCKUMU e -
KOTIPSILaMU, MOTYT COCTABUTh AECATKY MUJINAPIIOB
pybJiei B oI,

PeaJibHYI0 QUTOCAHUTAPHYI YTrpoO3y [JisT Pa3BU-
THS CaJ0BOCTBA U MUTOMHUKOBOACTBA B PoCcCUIICKOM
Odenmepaluy MPeACTaBIAET ellle OOUH aMepUKaAHCKUH
BUJ, — CKOIIIEHHOIoJ0cas JucToBepTKa (Choristoneura
rosaceana Har.). 9TOT KapaHTUHHBIN 00bEKT ITOBPEXKIAET
MHOT'Y€ BUbI TUIOZIOBBIX J€PEBbEB. [IPU 3TOM I'yCEHUIIBI
JINCTOBEPTKMU IIUTAIOTCS HE TOJIbKO JIMCThIMHU, HO 1 ILJIO-
JlaM¥, OCTaBJISIS HA HUX IJIyOOKME YPOAJIUBbIE PYOIIbI.
HanocuMmbiit yiep6 3akjaodyaeTcs B IIOTEpPe ITJIOJAMU
TOBApPHOI'0 BUJA Y KAUECTBA, yMEHbIIEHUU X pasMepa
U IIPEXIeBPEMEHHOM ONaieHuU. B HacTosInee BpeMs
B CeBepHOM AMepUKe CKOITIEHHOII0I0CAs JINCTOBEPTKA
SIBJISIETCSI OCHOBHBIM BPEIUTEJIEM ILJIOHOBBIX KYJIbTYP.
VIHTPOAYKIIUS LAaHHOTO BUJA Ha TePPUTOPUI0 Poccun
BBI3OBET HE TOJIBKO ITPSIMble MHOTOMUJIINAPIHBIE YOBIT-
KU, HO ¥ 3BHAYUTEJIbHO 3aTPYAHUT Pa3BUTHE LEJION OT-
paciy 0TeYeCTBEHHOI'0 PACTEeHNEBOACTBA.

duTOCAaHUTAPHBIN PUCK JIJI TeppuTopuu Poccuii-
ckoii demepalluy IPeACTaABISI0T KAPAaHTUHHbBIE BUIbI
MyX, CBSI3aHHBIE C IIJIOZOBOU MMpoAayKiuen. Hanbosee
BePOSTHA aKKJIMMaTU3AIINS HA TEPPUTOPUU CTPAHBI
TJIOAOBBIX MYyX CEBEPOaMEPUKAHCKOTO ITPOUCXOXKIEHUS:
BOCTOYHOU BUIIHEBOU Myxu (Rhagoletis cingulata Loew),
YepPHUYHOM MTeCTPOKPBLIKY (Rhagoletis mendax Curran),
si6sioHHOU Myxu (Rhagoletis pomonella Walsh). Birarogapst

HAJIMYUIO 3UMYIOILIEN CTaUY 3TU BUIIBI MyX CITOCOOHBI
aKKJIMMATU3UPOBaThCS HA 3HAUUTEIbHOU YaCTU TEPPU-
Topuu Poccutickoit denepalinn.

Il 10)KHBIX permoHoB Poccuiickoir dexmepa-
YUY BBICOKUY (DUTOCAHUTAPHBIN PUCK MPENCTABIIA-
eT asuaTckas arogHas gaposoduna (Drosophila suzukii
(Matsumura)). JaHHBIM BUI, IPOUCXOAAIINY 13 Boc-
TOYHOU A3UH, B TIOCHENHYE TOIbI CTPEMUTEJIBHO pac-
MIPOCTPaHMIICS B cTpaHax EBporsl, CeBepHOU 1 FOXKHOM
Amepuku. B 2019 rony Poccenbxo3Ha130pOM BUJL BbISB-
JIEH IPU TIPOBEIEHN Y KaPaHTUHHOTO (DUTOCAHUTAPHOTO
JIOCMOTpA B 4 MapTUSAX UMIIOPTUPYEMOM ITOAKAPAHTUH-
HOU IIPOIYKIIUH.

AsmaTckas ArogHas Apo30oduiia MMoBPeXIaeT K-
POKMI CITEKTP TIJIOIOBBIX U ATOJITHBIX KYJIBTYP, TAKUX KaK
3eMJITHUKA, IIEPCUK, CJIUBA, BUIIHS, YePHUKA, MaJIMHA
u apyrue. B dnoHnu 3ayMKCUPOBAHO MTOPAXXEHUE ITUM
BUAOM 110 75—-80% rmomoB BuirHu. B CIITA HaGa01a10Ch
CHIDKEHVE YPOXKad UePHUKYU B cpefHeM Ha 40%, exxeBU-
KU ¥ MaJIMHEBI — Ha 55%.

Ha ocHOBaHMY ITPOBEJIEHHBIX 00CJIEIOBAaHUI yCTa-
HOBJIEHO, UTO Ha Teppuropuu Poccuiickon demepaniuu
OTCYTCTBYIOT MHOTUE OIIaCHbIE BpeHble OPTaHU3MBI,
CBSI3aHHBIE C OBOIIHBIMU U 6aXUEBBIMU KYJIbTypPaMH,
BIIEPBbIE peryaupyembie B Poccuiickoit demepanuu
B KauecTBe KapaHTUHHBIX 00bEeKTOB, — a)pruKaHCKAsT
IbIHHAsA Myxa (Bactrocera cucurbitae (Coquillett)), TomaT-
et Tpunc (Frankliniella schultzei (Trybom)), JIyKOBBI
munep (Liriomyza nietzkei Spencer), 6akKTEPHHU, BbI3bIBAIO-
1ye 6aKTEPUATbHYIO IATHUCTOCTh ThIKBEHHBIX KYJIBTYD
(Acidovorax citrulli (Shaad et al.)) 1 ILCTOBO¥ OXKOT JIyKa
(Xanthomonas axonopodis pv. allii (Roumagnac et al.)).

YUpes3BbIYalHO BaXKHO [IJISI OT€YECTBEHHOI'0 OBOIIE-
BOJICTBA OTCYTCTBUE Ha Teppuropuu Poccuiickoit Pe-
Iepaiuy 6eroMOBHPYca XKeJITOM KypuaBOCTHU JIUCThEB
tomara (Tomato yellow leaf curl begomovirus), mopa-
JKAIOIIEero TOMar, rnepeli, Gacosib, TBIKBY U PAJ IPYTUX
KyJIbTYPHBIX pacTeHUH. ECTeCTBEeHHBIN apeaJsl BUpyca
HaxoguTcsa B BoctouHoM Cpenn3eMHOMOPbE, OJHAKO
B HACTOsIIee BpeMs BUPYC PACIIPOCTPAHMIICA B 60JIb-
ITMHCTBE PETMOHOB MUPA U BbI3BIBAET IIOTEPU YPOXKas,
HUCYMCIsIeMble COTHAMY MUJIJIMOHOB JOJLIAPOB. B psame
CTPaH MIUPOKOE PAcIpPOCTPaHEHWE ITOTO BUPYyca IIPU-
BEJIO K COKPAIIEeHUIO TIJIOMIA el Mo/ KyJIbTypOol ToMaTa
1o 50%.

PesynbTaThl aHaau3a GUTOCAHUTAPHOTO PUCKA
TTOKAa3bIBAIOT, YTO CEPbE3HYI0 YIPO3Y AJIST IPOU3BOJI-
cTBa KapTodesis, TOMaToB, Iepiia, MOPKOBHU, CeJIble-
pes npexncrtasnasaeT 6akrepusa Candidatus Liberibacter
solanacearum — BO36GyAUTEJNb ITOJOCATOCTU UUIICOB
KapTodens, uiu «3ebpa uui». B ctpanax CeBepHOU
u I0xHO# AMepuky, B HoBoM 3etaHamy yOBITKY OT GaK-
tepuu Candidatus Liberibacter solanacearum cocTaBJisi-
0T MUJUIMOHBI TOJIJIAPOB IIPY IPOM3BOICTBE KapTodes
1 TOMAaTOB. B cTpa"ax EBpPOTIbI aHHBIN BO36GYAMTEIb 3a-
6oJieBaHUSI MOXET BbI3bIBaTh 100%-10 TIOTEPIO yPOXKas
MOPKOBH.

3a mociiegHYe HECKOJIbKO JIeT 6akTepus Candidatus
Liberibacter solanacearum yBenuumia KpyT mopakae-
MBIX PaCTEHUU 1 3HAUUTEJIbHO PacIInpria CBOH apeaJ.
B mocyiepHue ABa rofa BO36yAUTEN b 3a6071€BaHUS BIIED-
BbIe BbISBJIEH B VI3pauiie, benbruu, dctonuu u [lopTyra-
JINY Ha MO0JIIX MOPKOBY, B BeJIMKOOPUTAHUM B ceMeHax

dutocaHuTapus. KapaHTuH pacTeHuit 4

TIeTPYIIKY, Ha ocTpoBe Hopdosk Ha ToMaTax, B Kanaze
B KJTyOHAX KapTodes.

HepmaBHue KMCCIeI0BAHUS LOKA3AJIH, UYTO FallJIOTH-
el BO36ynutens Candidatus Liberibacter solanacearum,
mopa’kawire MOPKOBb, MOTYT TaK)Xe 3apa’kaTh Kap-
Todesib. B CBA3U C STUM BO3PACTAET OMIACHOCTD IIPO-
HUKHOBEHUS TaToTeHa B Poccuiickyio demepaiiuio
IpY UMIIOPTE KapTo(dess U3 cTpaH PacIpoOCTPaHEHUST
0aKTepuu, B YaCTHOCTU u3 PuHIIHANYU, OpaHIIUU,
Benuko6putauuu. [IyTeM MPOHUKHOBEHUS aTOreHa
SIBJISIETCSI TAK)Ke UMIIOPT CEMSIH MOPKOBHU U CEJIbJiepest
u3 ABcTpuu, Benbruu, ®panuuu, OUHIIHINYA U PaIa
IPYTUX CTPaH.

Oco0byto rpyIIny KapaHTUHHBIX 06 beKTOB 06pa3yoT
BpenUTeNY 1 60JIE3HN PACTEHUI 3aIUIIEHHOI0 IPYHTA.

B EnuHbIN MMepeyeHb KapaHTUHHBIX 00HEKTOB
EASC BkJitoueHbl 13 BUI0OB BpeauTesell 3aKPbITOTO
TPYHTA, KOTOPbIE BBISABJISIOTCS ITPU UMIIOPTE TTOJKa-
PaHTUHHOMN MPOAYKIIUY. Bo3melicTBYe TPYIITIbI KapaH-
TUHHBIX 00bEKTOB 3allIUIIEHHOTO TPYHTa OI[eHUBAETCSI
Kak 60JIbIIOE B CBSI3U CO CITEIIN(UKON MPOMU3BOACTBA
B HEM PACTUTEIbHOU MPOAYKIIUU. ITO TAKUE BPEIUTE-
JIV PacTeHUH, KaKk aMepUKaHCKUH KJIEeBEPHBIY MUHED
(Liriomyza trifolii (Burg.)), 3amafHbI IIBETOYHBIN (Ka-
mudopHutickui) Tpurnc (Frankliniella occidentalis Perg.),
aMepuKaHCKui TabauHblil Tpunc (Frankliniella fusca
(Hinds)), BeCcT-UHACKUM 1IBeTOUHbIN Tpuric (Frankliniella
insularis (Franklin)), Tabaunasa 6esokpblaKa (Bemisia
tabaci Gen.), o)KHOaMepUKaHCKast ToMaTHast MoJib (Tuta
absoluta (Meyrick)).

B 2019 romy KapaHTWHHbBIE 06'bEKTHI 3alUIIEeHHO-
T'0 TPYHTa GbLIY BBISIBJIEHBI B UMIIOPTUPYEMOU B CTPaHy
nponyknuu B 1585 ciayvyadax.

B nmocnenHue romel B Poccutickoi demepaliuy pac-
TET UMIIOPT JIECOIEKOPATUBHBIX ¥ KyCTaPHUKOBBIX Jle-
KOPATUBHBIX KYJIbTYP.

K HOoBBIM 1y Poccuiickoit demepalluy BUOaM,
CBSI3AHHBIM C MMIIOPTUPOBAHUEM [JaHHOU IOJIKa-
PAHTUHHOM MPOAYKIIMM, OTHOCSTCSI TaKue OTacHbIe
BpenHble OpraHU3Mbl EAMHOrO MepevyHsa KapaHTUH-
HbIX 06beKkTOB EASC, Kak 6poH30Basa 6epe3oBas 3JaT-
Ka (Agrilus anxius Gory), KJom ny6oBas KpPy>XeBHUIA
(Corythucha arcuata (Say)), 3anaiHbIN COCHOBBIH JIy60-
en (Dendroctonus brevicomis LeConte), eJIOBbIN Jy6oen,
(Dendroctonus rufipennis (Kirby)), pbI>)XUi COCHOBBIH JIy-
6oex (Dendroctonus valens LeConte), OperoHCKMUI COCHO-
BBIY Kopoer, (Ips pini (Say)), kanudopHUNCKUN KOpoes,
(Ips plastographus (LeConte)), COCHOBBIY CEMEHHOU KJIOIT
(Leptoglossus occidentalis Heidemann), rpu6bl, BbI3BI-
BaloIVe CyXOBEPIIUHHOCTh sceHs (Chalara fraxinea
T. Kowalski), 11BeTounbiii oxor kamenuit (Ciborinia
camelliae Kohn), u gpyrve BUJIbI.

Bbicokuit (UTOCAHUTAPHBIN PUCK UMIIOPTUPOBA-
HUS Pa3JIMYHOU MOAKAPAHTUHHON MPOAYKIIUY CBI3aH
elle C OMHUM KapaHTUHHBIM HaceKOMbIM-BpeIuTe-
JieM — MHOTOSIIHOM MyXol-rop6atkoit (Megaselia scalaris
(Loew)). 9TOT BU, OTJIMYAETCS CIIOCOOHOCThIO Pa3BU-
BAaThCs HA CaMbIX PasHBIX CyGCcTpaTax, ABIAIETCS I10-
TEeHIIMaJIbHBIM MHOTOSIHBIM BPEIUTEIEM 3aI1acoB, I10-
BPEXIAET PA3JIMYHbBIE TPOYKThI TUTAHYS, B YaCTHOCTU
MYKY, coto, KapTodesb, 6aHaHbl, IBIHIO, ChIP, BAJTEHYIO
poei06y. Myxa-ropbaTka crrioco6Ha HaHOCUTD CYyIIeCTBEH-
HBII BpeJi TPUOHBIM ILJIAHTAIIMIM, IIOBPEeXgas MUIIeINHI

¥ TLIOZOBBIE TeJjla BeleHOK (Pleurotus spp.), IaMIINHBO-
HOB (Agaricus bisporus), Tprodeneii (Tuber spp.) U APYTUX
BUJIOB TPMOOB. 3aHOC MYXU-TOPOATKKU HA TEPPUTOPUIO
Poccutickoit ®emeparuy BO3MOXXEH CO MHOTUMHU BUJIA-
MU MOAKapaHTUHHOU MPOAYKIIMY, a TAKXKe C Ipy3aMy,
HAIPSIMYI0 He CBSI3aHHBIMY C TPOAYKTaMU TUTAHUS.

Upe3BbIYaliHO BAXKHBIM SIBJISIETCS PEIleHNe O Ka-
PaHTUHHOM PETyJIMPOBAaHUY Ha TeppuTopruu EBpasuii-
CKOT0 BKOHOMMYECKOro cor3a (masee — EASC) Bo36ymu-
Tens 6one3nu [upca (Xylella fastidiosa Wells et al.). 3ToT
6akTepro3s mopaxaet 6osiee 200 BUOB JPEBECHBIX,
KyCTapHUKOBBIX U TPABSIHUCTBIX PacTeHUl, Haubojee
SKOHOMUYECKY 3HAUMMbBIMU 13 KOTOPBIX SIBJISIOTCS BU-
HOTpPaJ], KOCTOUYKOBBIE IIJIOZOBbIE U JIECHBIE KYJIbTYPHI.
EnuHcTBeHHAas n3BecTHas 3HeKTUBHAS Mepa 60pbhObI
C yKa3aHHBIM KAPAaHTUHHBIM 00BEKTOM — ITOJTHOE YHUY-
TOXKEHUeE 3apakeHHBbIX PACTEHUN B OUare, a TaKXe I10-
TEeHIIUAJbHO BOCIIPUUMYUBLIX pacTeHUl B 6ydepHON
30HE.

K 3HauMTENbHBIM BKOHOMUYECKUM ITI0TEPSIM MOXKET
MTPUBECTU UHTPOMYKIINS OTCYTCTBYIOIIEr0 HA TEPPU-
Topuu Poccuiickoit ®emepaumu u gpyrux crpad EASC
BO30yAUTENSI KOPUUHEBOTO ISITHUCTOTO OKOTa XBOU
cocHbl Lecanosticta acicola (Thiim.) — ormacHOro maTorexa,
PacnpoCcTpaHEeHHOTO Ha TEPPUTOPUYU PSAZla CTPAH A3UH,
AMepuku u EBponbl. B ¢BI3U C €XerofHbIM 3aBO30M
HOBOTOJIHUX €JIOK ¥ BETOK XBOMHBIX JIEPEBbEB U3 CTPaAH
pacIpocTpaHeHUs JaHHOTO [TaTOreHa CyIIeCTBYET pe-
aJIbHBIN (UTOCAHUTAPHBIN PUCK €ro MTPOHUKHOBEHUSI
B Poccuiickyio ®enepaliiuio.

XapaKTepHbIM IPUMEPOM peasibHOU (GUTOCAHU-
TapHOU YIPO3bI SBJISIOTCS CJIyYau BbIIBIEHYS €BPOIIei-
CKMMU CTPaHaMH B JIpEBECHBIX YITaKOBOYHbBIX MaTepHra-
sax u3 Kuras ornmacHeMIIero ceBepoaMepuKaHCKOTO
BPEAUTENISI XBOMHBIX PACTEHUM — COCHOBOU CTBOJIOBOM
HeMmatogbl (Bursaphelenchus xylophilus (Steiner & Buhrer)
Nickle). Tak, Tosbko B 2019 rofiy 3TOT MaTOTeH GbLT BhI-
SIBJIEH B TAKOU IMOJKAPAHTUHHOMN MIPOAYKIIUY B 5 CITy-
yasax B [epMaHuy U B 2 ciiydyadx B JIaTBUU. BO3MOXHBIN
SKOHOMUYECKUH yIIep6 NPy UHTPOALYKIIUY YKAa3aHHOU
HEeMAaTO/IbI Ha TeppUTOpPHUIo Poccuiickoit demepalivivt Mo-
JKEeT COCTaBJIATh 112 Muipy, pybJieli B TofI.

OnHVM U3 MPUOPUTETHBIX HAITPABJIEHUN peaiu-
3anuu ['ocylapcTBEHHOM IIporpaMMbl Pa3BUTHUS CEJb-
CKOTO XO351MCTBA U PETYJIMPOBAHUS PhIHKOB CEJIbCKOXO-
39UACTBEHHOU MTPOAYKIIUY, CIPbS U IPOJOBOJIBCTBYS,
yTBepXXIeHHOU [TocTaHOBIeHVEeM IIpaBuTebcTBa Poc-
cutickoit denepanuu oT 14 utosist 2012 1. N2 717 «O T'ocy-
JIapCTBEHHOU IPOrpaMMe Pa3BUTHS CEJIbCKOTO X031~
CTBa ¥ PETYJIMPOBAHUS PHIHKOB CEJIbCKOXO3SIMCTBEHHOMU
MTPOJIYKITUY, ChIPbSI U ITPOJIOBOJIbCTBUSI», IBJISIETCS YBE-
JuyeHre 06beMa IKCIIOPTA IMIPOYKITUY arPOIIPOMBIIII-
JIEHHOTO KOMILJIEKCA.

Poccutickag denepaiius sBAsIeTCS KPYIHEUIINM
MMPOBBIM SKCIIOPTEPOM 3epHa. Ha BKCIIOPTHBIM ITOTEH-
1yaJ 3epHa u3 Poccuiickoi ®efepaliuy B 3HAUUTEIbHON
CTETIeH! BJIUSET KapaHTUHHOE (DUTOCAHUTAPHOE COCTOSI -
HUE ee TEPPUTOPUU B CBSI3U C TEM, UTO CTPAHBI — UMIIOP-
TePhl POCCUMCKOTO 3€PHA BBIABUTAIOT (PUTOCAHUTAPHBIE
TpeboBaHMUS K TPOM3BOACTBY AAaHHOM MOJKaPaHTUHHOMN
MIPOAYKIIVY B 30HAX, CBOGOTHBIX OT OIPe/IeJIEHHBIX BPE]I-
HBIX OpraHu3MoB. C yUeTOM 3TOTO Ba)KHOE 3HAUYeHUE
[LJIS Pa3BUTUS SKCIIOPTHOTO MOTeHIIMAaja 3epHa UMeeT
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Pemenne CoBeTa EBpasuiiCKON SKOHOMUYECKON KOMUC-
cuu ot 8 aBrycra 2019 r. N2 74 «O BHeCEHUY 3MeHEeHU
B HEKOTOPBIE peleHns: CoBeTa EBpasmiicKON SKOHOMHU-
YeCKOM KOMUCCUM», B COOTBETCTBUY C KOTOPHIM B Pa3ielt
II «<KapaHTUHHBIE BpeAHble OPraHU3Mbl, OTPAHUYEHHO
pacmpocTpaHeHHbIe Ha TEPPUTOPUM EBPa3uiiCKOTO0 KO-
HOMMYECKOTO CO3a» ENMHOro repevHs KapaHTUHHBIX
06bexToB EASC BratoueH rpub Tilletia controversa Kithn —
BO30YAUTENb KaPJIMKOBOY I'OJIOBHU ITIIEHUIIbI. [laHHAS
(huTocanuTapHAsS Mepa I03BOJIUT PETYINPOBATD PACIIPO-
CTpaHEeHUe 3TOro [aToreHa Ha roCyLapCTBEHHOM YPOB-
He. B HacTosIIee BpeMst KapJIMKOBAas TOJIOBHS MIIEHUITbI
3aperucTpPUPOBaHa BO MHOTUX CTpaHax AMepuku u EB-
portel. I'pub rmopakaeT 03uMbIe TIIEHUITY U POXKb. [ToTe-
P¥ ypo’kas 3epHa Ha 3apaXEHHBIX MOJISIX B TPEATOPHBIX
paiionax Poccuiickon denepaliiy MOTYT oCTUraTh 50%.

OIHWM U3 OITaCHBIX KapaHTUHHBIX 3a60JIeBaHUN
COU SIBJISIETCS MMy PITYyPHBIN [IEPKOCIIOPO3, BbI3bIBAEMBbIM
OTPaHUYEHHO PAcCIIPOCTPaHEHHBIM B Poccutickoit ®efie-
paiuu rpubom Cercospora kikuchii (T. Mats. & Tomoyasu)
Gardn. Bo36ynuTesib IPUBOJUT K CHUYKEHUI0 BCXOXKe-
CTU CEMSH COU, YXYIIIEHNI0 KaUueCTBa 3epHa, U3MeHe-
HUI0 6MOXMMMYECKOTO COCTaBa Macjia ¥ YyMeHbIIEHUIO
ero BbIxoza. IloTepu yposkas OT yKa3aHHOU 60Jie3HU
B Bpasuiuuy, SInounu, Ha TaliBaHe, B YraHge u 3aMOuu
pocturarT 50%.

Kpowme Toro, B Apreutuse, bpasunuu u CIUIA BbI-
SIBJIEHBI TeorpadriecKre U30JaThl rpuba, CrioCOOHbIE
006pa30BbIBATh (PUTOTOKCUH IEPKOCTIOPWH, KOTOPBIA
BBI3BIBAET paspylieHre MeMOpaH, rubesTb KJIETOK, a BITO-
CJIEICTBUY M TMOENTh BCETO IMTOPaKEHHOTO PACTEHUS.

[IpuHUMas BO BHUMaHMe Ba)XHOCTb U TIePCIeK-
THUBHOCTb KYJIbTYPBI cou it Poccuiickou demepannm,
BO3PAaCTAIOIIYI0 3HAYUMOCTD €€ UCII0JIb30BaHUS B KU-
BOTHOBO/ICTBE, MIUIEBOM, TEKCTUIbHOM, (hapMaleB-
TUYECKOU, XUMUYECKOU U APYTUX OTPACIIX, a TAKXKe
3HaUYeHUE COU KaK HKCIIOPTHOU KYJBbTYPHI, MIUPOKOE
pacmpocTpaHeHUe Ha TeppuTtopuu Poccutickoit dene-
palyu MyprIypHOro IepKoCIiopo3a MOXET IPUBECTU
K CyIIeCTBEHHBIM 3KOHOMUYECKUM IIOTEPSIM U COKpa-
IIEHUI0 SKCIIOPTHBIX PHIHKOB.

Kpome Toro, 0CHOBHBIE CTPAaHbI — UMITOPTEPHI POC-
CHUICKOTO 3epHA MPEeIbABIAIOT (DUTOCAHUTAPHBIE TPE-
60BaHUS IT0 OTCYTCTBUIO B JAHHOU MPOAYKIIUYU TaKUX
KapaHTUHHBIX JIJI TOCynapcTB — uieHoB EASC Bpes-
HBIX OPTaHW3MOB, KaK aM6P03us MOJIBIHHOJIUCTHAS,
ropyak MmoJ3yuYnil, MHAUCKas TOJIOBHS, KAaITPOBBIN JKYK
U IpyTue.

Poccus gBisieTcs OLHON M3 60oraTeHIInX CTpaH
MUpa 110 JIECHBIM pecypcaM U KPYITHEUIINM 3KCIIopTe-
POM JIECOTIPOAYKIIMY HAa MEXAYHAPOJAHOM PhIHKE. JKC-
TIOPT Jieca U JIECOMAaTePHAaJIOB CBSI3aH C BBITIOJTHEHUEM
1eJioro psama GUTOCAaHUTAPHBIX TPEGOBAHUM CTPAH-UM-
MOPTEPOB. B KapaHTUHHBIE IEPEYHU CTPAH-UMIIOPTE-
poOB BKJIIOUYeHBI 60see 100 BUIOB BPEAUTENEN 1 BO3-
Oynutesied 6oe3HeN Jeca, 60ybIIasg YacTb KOTOPBIX
croco6Ha PacrpoCTPaHIThCS C IEJIOBOU IPEBECUHOM,
nujioMaTepragaMy U yIIakKOBOYHOU JPeBECUHOM.

C 1esipi0 mpenoTBpalleHuss GUTOCAHUTAPHBIX
PUCKOB 1 CBOEBPEMEHHOT'0 BhISIBJIEHUS KaPaHTUHHbBIX
06'bEKTOB IIPOBOLUTCS MOHUTOPUHT KAPAHTUHHOTO (hU-
TOCAHUTAPHOTO COCTOSHUS TEPPUTOPUU PoccUicKOM
depepanuu.

B MupoBo# hUTOCAHUTAPHON ITPAKTHUKE OTHUM U3
OCHOBHBIX CITOCO6GO0B I0JIyYeHNS JOCTOBEPHBIX JAHHBIX
0 PacIpOCTPAaHEHUY BPEAHBIX OPTaHU3MOB SIBJISIETCS
(hepoMOHHBINT MOHUTOPUHT ((PePOMOHUTOPUHT), OCHO-
BaHHBIN Ha MIPUMEHEHUU CUHTETUYECKNX (DEPOMOHOB
HaceKoMbIX-BpenuTene (hepoMOHBI HACEKOMBIX —
3TO OMOJIOTUYECKU aKTUBHBIE XUMUYECKYE BENIECTBA,
BbIpabaThiBaeMble UMM IJis Ilepefaur nHGopMaluu
0CO6SIM CBOETO BUJIa U BbI3BIBAIOIIVE Y BOCIPUHUMATO-
IMUX OPraHW3MOB cleludUUYecKre MOBeJeHYeCKre
wnu pusrosoruyeckre peakiuu). B HacTosIee Bpe-
Ms1 PePOMOHUTOPUHT — 3TO HanuboJjiee TOUHBIN CIIOCOO
obHapYy)KeHUST BpeJUTENIeN U OI[eHKU UX YUCJIEHHOCTU
10 CPaBHEHUIO C IPYTMMM U3BECTHBIMU METOJaMU, TaK
KaK /IaeT BO3MOXKHOCTb OI[€HUTh MacCIITa0bl U JIOKAJIK-
3aIMI0 0YaroB BpeAUTeNel, N3yYUTh CE30HHYI0 aKTUB-
HOCTb BpeAuTeiell U TaKUM 00Pa30M OIIPeNesIuTh CPOo-
KU ¥ 00bEMBI UCTPEGUTEITbHBIX MEPOITPUSITUM, 3aMETHO
TIOBBICUTH UX 3(PPEKTUBHOCTbD.

B ciyyae eciu IJIOTHOCTD BBISIBJIEHHOM MOIYJIS-
IIUY BPEAUTEJST HEBBICOKAS, HO BhIIIE SKOHOMUYECKOTO
rmopora BpeZOoHOCHOCTH, C TIOMOIIbI0 (hpepOMOHOB Tak-
’Ke BO3MOXXKHa 60pbba C HUM IIyTEM MAaCcCOBOT'0 OTJIOBA
HACEKOMBIX B JIOBYUIKU WJU MCIOJb30BAHUS METOIA
JIe30PUEHTAlINH.

TakuM 06pas3oM, UCII0JIb30BaHMe (ePOMOHOB B Ka-
PaHTVHE PACTEHUI TT03BOJISIET OTIEPATUBHO IIOJYYaTh
JIIOCTOBEPHYI0 MH(MOPMAIUIO 0O KaDaHTUHHOM (huTOoCa-
HUTAapPHOM COCTOSIHUU 06GCIenyeMbIX 06 eKTOB, CBOE-
BPEMEHHO ITPUMEHSITh MEPHI T10 JIOKAJIU3AIIUY U JIUKBU-
JIalluy oYara BbISBJIEHHOTO KAaPaHTUHHOTO BPeIUTENS
¥ KOHTPOJIMPOBATh KAa4eCTBO IIPOBOJAMMBIX JUKBUIA-
IIMOHHBIX MEPOMPUITUYN B KapaHTUHHOU QUTOCAHU-
TapHOU 30HE.

B Poccutickoit ®emepaliuy npu npoBeneHnu de-
POMOHUTOPUHTA UCIIOJb3YIOTCI ()ePOMOHBI HE TOJb-
KO KapaHTWHHBIX BUJOB BpeauTesiei, HO U 32 orac-
HBIX BpeUTeJell HeKapaHTUHHOTrO 3HAUEHUS, TaKUX
Kak s0JI0HHAs TIJIOJ0KOPKa, CIMBOBAs ITJIOLOXKOPKA,
KallTaHOBasi MUHUPYIOIIAS MOJIb, TPO3/IeBasi JUCTO-
BepTKa, MeJIbHUYHAS OTUHEBKA, TPOTrojlepMa yepHad,
TPOTrojiepMa U3MeHYMBAs U IPyrux BumoB. Kpome Toro,
B 2019 rony cuHTe3upOBaHbI (DEPOMOHBI HEKAPAHTUH-
HBIX BUJIOB BPEJTHBIX HACEKOMBIX, TAKHUX KaK BOCKJIUIIA-
TeJibHas coBKa (Agrotis exclamationis), COBKa UIICUJIIOH
(Agrotis ipsilon), o3umasi coBKka (Agrotis segetun), 3epHO-
Bas MOJIb (Sitotroga cerealella), pUCOBBIN JTOJTOHOCHUK
(Sitophilus oryzae), KyKypy3HbIH JOJTOHOCUK (Sitophilus
zeamais), CIUBOBAas TI0L0X0pKa (Grapholita funebrana),
IIEJIKOMIPSAI-MOHAaIeHKa (Lymantria monacha) n IpyTHe.

KosmuecTBO MpUMeHseMbIX B Poccuu (hepOMOHHBIX
JioByuIek 3a 10 sieT BeIpocyio B 5 pa3 v B 2019 roxy npeBbl-
cwiio 118 Teic. TYK Ajd 20 BUIOB KAaPaHTUHHBIX Bpe-
HBIX OpraHu3MoB. B 2019 roxy B Poccutickoit deepaniiu
BIIEPBbIE CUHTE3WPOBAHBI U IIPOIIIN YCIIEIIHbIE UCIIBITA-
HUs (PEPOMOHBI ellle 2 KAPaHTUHHBIX BUJI0OB HACEKOMBIX —
3€eJIEHOU ca/ioBOii COBKY (Chrysodeixis eriosoma) v 30JI0TH-
CTOU NBYXTIATHUCTOM COBKU (Chrysodeixis chalcites).

B 2019 rony nipu npoBefieHUY (PEPOMOHUTOPUHTA
TEPPUTOPUU CTPAHbBI OBLIY BBISIBJIEHBI 12 KapaHTUH-
HBIX BUJIOB HACEKOMBIX B 7122 ciiy4adax, CpeLyu HUX Ta-
KUe OTIacHbIe BPEeAUTENN, KaK CUOUPCKUY MIETKOIPS],
aMepurKaHckas 6esast 6abouka, 3armafHbIN IIBETOUHBIN

dutocaHuTapus. KapaHTuH pacTeHuit 6

(kannOPHUNCKUH) TPUIIC, BOCTOUHAS ILJIOJOXKOPKA,
KanudopHUICKAsa IMUTOBKA, TOMaTHAs MOJIb U IPyTUe
BUbL B TO ke BpeMs B 2019 rony Ha TeppuTopuu Poc-
cuiickoit defepanuy He 3aPETUCTPUPOBAHBI CIyUyan
BBISIBJIEHUS TAKWX OMACHBIX BPeLUTEel, KaK KyKypys3-
HbIe XXyKU pogna Diabrotica, cpequ3eMHOMOPCKas IJI0JI0-
Bas MyXa, KalTPOBBIN XKYK.

PA3JEJ 1
PacripocTpaHeHHE KapaHTUHHBIX 06bEKTOB
Ha Tepputopuu Poccuiickoii ®emepanuu

KapaHTHUHHBIE OPraHW3MbI UMEIOT ITOTeHIUAbHOE 9KO0-
HOMUYECKOEe 3HaUeHUeE JIJIT TEPPUTOPUU PoccUiicKom
denepan iy UK rocyLapcTB — 4jieHoB EASC, B KOTOPBIX
OHU TI0Ka OTCYTCTBYIOT, UJIX IIPUCYTCTBYIOT, HO OTPaHU-
YEeHHO PaclpOCTPaHEHBI U CJIYXKAaT 06beKTOM ouIu-
aJIbHOM 60PHOBI.

C 1 mrosig 2017 . Ha TEPPUTOPUU T'OCYLAPCTB, BXO-
namux B EAJC, nevicTByeT EQUHBIN ITepedyeHb KapaH-
TUHHBIX 00BeKTOB EAJC.

C 30 ampesna 2018 1. BcTynuiio B cuiy PemeHue
CoBeTa EBpa3suiiCKO¥ SKOHOMUYECKON KOMUCCUU OT
30 mapTa 2018 1. N2 25 «O BHeceHUU U3MeHeHul B Equ-
HBIU TepeveHb KapaHTUHHBIX 06beKTOB EBpa3ulickoro
9KOHOMUYECKOTO COI03a», B COOTBETCTBUU C KOTOPHIM
1 KapaHTUHHBIN 06BEKT MCKIIIOUEH 13 ENMHOTO ITepey-
HS KapaHTUHHBIX 06beKTOB EAJC, a 52 KapaHTUHHBIX
06'beKTa B HET'O BKJIFOUEHBI.

B cooTBeTcTBUY C PermmenreM CoBeTa EBpasuiickoit
9KOHOMMUECKOU komuccuu oT 8 aBrycra 2019 r. N2 74
«O BHeCEHUU N3MEHEHM! B HEKOTOpbIe pelneHus CoBe-
Ta EBpa3uiickol SKOHOMMYECKOU KOMYCCUU» B EXUHBIN
nepevueHb KapaHTUHHBIX 06beKTOB EAJC ObLII BKIIIOUEH
1 xapaHTUHHBIN 06beKT — rpub Tilletia controversa Kithn,
BO36YIMTENb KAaPJIMKOBOY rOJIOBHY ITIIEHUITHI.

TakuM o6pas3oM, Ha 31 mexabps 2019 r. EquHbIi me-
peveHb KapaHTUHHBIX 00beKTOB EASC BKIIOYAET B cebs
234 KapaHTUHHBIX 06BbEKTa, OTHOCIIIUXCS K CJIEYIO0-
UM TaKCOHOMUYECKUM TPyIIIIaM:

HaceKoMbIe U KJjely — 132;

rpubst — 37;

BUPYCHI ¥ BUPOULEI — 20;

pactenusa — 20;

6aKTepuyr U QUTOMIIa3Mbl — 16;

HeMaTombl — 9.

Ha teppurtopuu Poccuiickoir ®emepanuu mo co-
cTostHMIO Ha 31 mekabps 2019 r. ycTaHOBJIEHBI KapaH-
THUHHBIE (UTOCAHUTAPHBIE 30HBI 110 45 KAPAHTUHHBIM
00BbEKTAM:

25 BUJ 0B HACEKOMBIX;

2 BUJla HEMATO/I,

6 BUJIOB TPuOOB;

3 Bujia 6akTepuii;

1 Bupyc;

8 BUJIOB COPHBIX PACTEHUN.

V3 56 06beKTOB EAMHOIO IepevyHs KapaHTUHHBIX
06bexToB EASC, Bxomauux B paszel II «<KapaHTUHHbIE
BpefHble OPTaHU3MBbI, OTPAHUUYEHHO PAacIIPOCTPAHEH-
HbIE Ha TeppUTOPUU EBPasuiickoro 5KOHOMUYECKOTO
COI03a» yKa3aHHOTO IepeyuHs, B Poccuiickoit Penepaniyiv
pacmpocTpaHeHbl TOJAbKO 36 BUAOB. [1o 20 KapaHTUH-
HBIM 06b€KTaM KapaHTHUHHbBIE GUTOCAHUTAPHBIE 30HBI
Ha TeppuTopuu Poccutiickoit demepaliiv OTCYTCTBYIOT.

PA3JIEJI 2

YcTaHOBJIEHNE KapaHTHHHBIX
(huTOoCaHMTAPHBIX 30H HA TEPPUTOPUU
Poccuiickoii ®eaepanuu

ITo coctosuMio Ha 31 mekabps 2019 . Ha TePPUTOPUU
Poccuiickoii deflepaiuy yCTaHOBJIEHBI KAPDAaHTUHHbIE
(huTocanUTapHBIE 30HBI B OTHOLIEHUY 45 BUIOB KapaH-
TUHHBIX 00BEKTOB 13 234 BULOB, BKIIOUEHHBIX B Enu-
HBIU TTepeveHb KapaHTUHHBIX 06beKTOB EASC (19% oT
00111ero yrciaa KapaHTUHHBIX 00bEKTOB IEPEYHST).

O6Hapy)XeHHble Ha TeppuTopum Poccuiickoit de-
JIepaluy KapaHTUHHbIE 00BEKTHI BPEAAT PA3IUIHBIM
CEeJIbCKOXO03IUCTBEHHBIM, JIECHBIM WJIU IeKOPATUBHBIM
KYJIbTypaM.

PacmpocTpaHeHHbIe B Poccuy KapaHTUHHbIE 06b-
€KTbI CBSI3aHBI:

C JIECHBIMU U JIECOJIEKOPATUBHBIMU KYJIbTYypPaMU —
13 BUIOB;

- C 3epHOBBIMU KyJbTypaMu — 11 BUZIOB, BKJIIOYad 8
BU/IOB COPHBIX PACTEHUH;

- C IJIOJIOBBIMU U ATOGHBIMU KyJIbTypaMu — 10 BU-
IOB;

- c KapTodesieM — 3 BUJIa;

- C PaCTeHUSIMU 3alUIEHHOr0 TPYHTa — 3 BUJIA;

- C IIBETOYHBIMU KyJIbTypaMu — 2 BUJIQ;

- C OBOILIHBIMU KyJIbTypaMu — 1 BUJI;

- C TIOZCOJIHEUHUKOM — 1 BHUJI.

Kpome Toro, 1 Buz (KOPpUUHEBO-MPaMOPHBIH KJIOIT)
SIBJISIETCS IIMPOKUM Toarudarom.

HawuboJsblilee KOJIUUYECTBO PACITPOCTPAHEHHBIX Ha
Tepputopuu Poccuiickoy demepanuy KapaHTUHHbBIX
06BEKTOB CBA3aHO C Pa3JINYHBIMU JIECHBIMU U JIECO/IEKO-
PaTUBHBIMHU KyJIbTypaMu. [10 cocTosiHUIO Ha 31 mexabps
2019 1. Ha TEPPUTOPUY CTPAHBI HamboJiee paciIpocTpa-
HEHbI TaKMe KapaHTUHHbBIE BUJIbI BDEAUTENEN Jieca, Kak
GOJIBIIION YEPHBIN eJI0BbIN ycau (Monochamus urussovi),
MaJIblii YePHBIN eJIOBBIN ycad (Monochamus sutor), yep-
HBIN COCHOBBIN ycau (Monochamus galloprovincialis), cu-
oupckuii menaxkonpan (Dendrolimus sibiricus), YepHBII
KpamuaTtsii ycau (Monochamus impluviatus).

B pesynbraTe nnpoBeneHHbIX B 2019 rony Poccenb-
X03HaJ[30POM 00CIENOBAHNM Ha BhISIBIEHUE KapaHTUH-
HBIX BPEIUTEJIEN JIECHBIX U JIECOAEKOPATUBHBIX KYJIBTYD
BIIEPBbIE YCTaHOBJIeHA 1 KapaHTUHHasg (UTOCAaHUTAP-
Has 30HAa JIJII COCHOBOT'O CeEMeHHOTr0 KJiora (Leptoglossus
occidentalis) Ha Ttomagy 2440 ra. JlaHHBIA BPEIUTEb
TopakaeT MPeUMYILeCTBEHHO Pa3IMuHble BU/IbI COCEH
¥ HEKOTOPbIE IPYrUe XBOWHbBIE pacTeHUs. VI3BECTHO,
4TO B cTpaHax CeBepHOU AMEPUKU COCHOBBIN CEMEHHOU
KJIOII BPEAUT JIECHOMY XO3SIMCTBY, CHUKAsl BCXOXXECTh
CceMsIH XBOUHBIX pacTeHuil 1o 41%. Kpome Toro, 1aH-
HBIN BpeOUTEIb CIIOCOOEH ITIEPEHOCUTh I'pub Sphaeropsis
sapinea (Fr.), BBI3bIBAIOIIWH JUTLIOMO03 COCHBI — HEKPO3
XBOU U KOPBI 1MOGEroB, a Tak)Xe yChIXaHUE CESHIIEB
¥ MOJIOABIX pacTeHul. Ha TeppuUTOPUU €BPOIIENCKOMN
¥ a3uaTcKoy yacteil Poccutickoit demepaniviy JaHHbIN
KJIOIT crToco6eH 3aHSATh apeaJ 10 CEBEPHON I'PaHUILbI
JIECOCTEITHOH 30HBI CTPAHBI, & TAK)XXE B TOPHOM JIECHOM
nosce Kaskasa.

HoBeiMu njsg Tepputopuu Poccuiickoit depmepa-
IIUY BPENUTENSIMU JIECHBIX KYJIbTYD ABJSIOTCS TaK-
J)Ke 4 KapaHTUHHBIX 00bEKTa: KJIOMT Ay6oBas KPy>KeB-
uuna (Corythucha arcuata (Say)), KJIOI mJjlaTaHOBas
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kpyxeBHuna (Corythucha ciliata Say), yCCypUHUCKUH
nonurpad (Polygraphus proximus Blandford), siceneBas
usympynHas snatka (Agrilus planipennis Fairmaire).
BriepBbIe ouaru JaHHBIX BUIOB GbLIM 06HAPYKEHBI B pe-
3yJabTaTe npoBefeHHBIX B 2018 rogy Poccesibxo3Ham30-
pOM o6CIeoOBaHUM 1 MOHUTOPHUHTA.

K OCHOBHBIM pacTeHUSIM, TTOBPEXKLAEMBIM KIIOTIOM
Iy6oBas Kpy>XKeBHUIIA, OTHOCSTCS Pa3jinuHble BUJbI
ny6a (Quercus). laHHBIN B, CITOCO6EH HE TOJIBKO CYIIe-
CTBEHHO 0CJIa6GJATh ITOBPEXIAeMble IePEBbs, HO U BBI-
3bIBaTh UX rubesb. JKOHOMUUECKUE TIOTEPHU, CBSI3aH-
HbIE C peaju3alueil MEPONPUATUN 110 MEXaHUUECKOH,
XUMUYECKON U GUOJIOTMYeCKOH 3aimuTe Ay60BBIX Ha-
CKJIEHUI OT BPEAUTES, a TaKXKe 110 UX BOCCTaHOBJIE-
HUI0, MOTYT U3MEPSATHCS COTHIMY MUJLIMOHOB PYOJIEH.

OCHOBHBIMU PACTEHUSIMU — XO035€BaMU KJIOIla
TJaTaHOBas KPY)XKeBHUILA SABJISIOTCS PAacTEHUS pojia
[TnaTas (Platanus). BpeauTeab HAHOCUT 3HAYNTEIbHBIN
yiep6 HacaXXJeHUSM ILJIaTaHa, BILIOTh 0 TU6EeNN I10-
BPEXIeHHBIX JepeBbeB. Ha Tepputopum Poccuiickom
denepallii JaHHBIN KapaHTUHHBIN 00BEKT cIIoCOOeH
3aCEeJIUTh BCe PAMOHBI, B KOTOPBIX ITPOU3PACTAET €T0
OCHOBHOE pPaCcTeHUE-X03IMH. 3aMETHBIN yIIepo MOXeT
MTPOSIBUTHCS B HACAXKIEHUAX IJIaTaHa B 03EJIEHUTEIb-
HBIX ITocazkax KpbiMa 1 OTeIbHBIX PeTMoHax Iora eB-
pormeiickolt yactu Poccuu.

KopMOBBIMY PAaCTEHUSIMHU JIJIS1 YCCYPUHUCKOTO ITOJIU -
rpada SBIAI0TCS PAa3JIMYHbIE BUIbI IIUXT, COCEH, B TOM
uuciie Kefp kopeuckuil (Pinus koraiensis), a Takxke ellb
¥ JIUCTBEHHUIIA. YCTAHOBJIEHO, UTO B CMOMPU 3acejeH-
HbIE KOPOEZOM MUXTHI ITOTUOAIOT B TeUeHUe 4—5 JIEeT 110-
cJie 3acesleHusl.

BoJibIast 4acTh MUXTOBBIX JIECOB B PocCUICKOU
depmepanuy MPou3pacTaeT BHE eCTECTBEHHOTO apeaja
yccypuiickoro nnonurpada. IMeHHO B 3TU Jieca MOXET
paccenuThCs JaHHBINM KapaHTUHHBIN 00beKT. Bosibiie
BCEro MUXTHI ITpou3pacTaeT B KpacHOSIPCKOM Kpae, rze
B HacCTOsIIee BPEMS yoKe BbISIBJIEHBI 0Uaru yCCypUnCcKo-
ro moynurpada.

B pesynbraTe nposemeHHOro B 2019 romy Mo-
HUTOPUWHTA TEPPUTOPUU CTPAHBI 10 3TUM 4 BUJAM
OBLIV YCTAHOBJIEHBI 47 HOBBIX KapaHTUHHBIX (hUTOCA-
HUTapHbBIX 30H B 10 cy6bekTax Poccuiickoy denmepa-
nuu, 21 MyHUIIUIIAJIbHOM palioHe 00Iel IJIOIaLbio
71619 517,4 ra. Kpome TOro, HOBble KapaHTUHHbIE PU-
TOCaHUTapHble 30HBI B 2019 rofly yCTaHOBJIEHEL I10 a3U-
aTCKOMY IOABUIY HETIapHOTO IeJKonpsazaa (Lymantria
dispar asiatica) — 2 30HBI, 6OJIBIIOMY UeDHOMY €JI0BOMY
ycauy (Monochamus urussovi) — 17 30H, MaJIoMy YePHOMY
eyioBomy ycauy (Monochamus sutor) — 11 30H, cubupCcKOMY
menkonpsny (Dendrolimus sibiricus) — 6 30H 1 YePHOMY
cocHOBOMY ycauy (Monochamus galloprovincialis) — 15 30H.

Ba)kHOe 3HaUeHUe /151 TPOUBBOACTBA CBOGOLHOTO
OT KapaHTUHHBIX 00BEKTOB 3ePHA MMEET PACIIPOCTpa-
HEeHWeE BPEJHBIX OPTaHU3MOB, CBSI3aHHBIX C 36 DPHOBBIMU
KyJIbTypaMu, 0COGEHHO 8 KapaHTUHHBIX BUJLOB COPHBIX
pacTeHun.

B cooTBeTCTBUU C JAaHHBIMU O6CJIeNOBAaHUU
Y MOHUTOPUWHIA TEPPUTOPUU cTpaHbl B 2019 rogy 1o
cpaBHeHUI0 ¢ 2018 rogoM He M3MeHUJIACh IJIOIIALb
YCTAaHOBJIEHHBIX KapPaHTUHHBIX (DUTOCAHUTAPHBIX
30H aM6po3MK MHOTOJIETHEN. BMecTe ¢ TeM yBeIUYU-
Jlach TIONA[b KaPAHTUHHBIX (DUTOCAHUTAPHBIX 30H

amM06po3um TpexpasieabHOou. [10 ocTaJbHBIM 6 KapaH-
TUHHBIM BUJIAM COPHBIX pacTeHul B 2019 romy roia-
IV KaDAHTUHHBIX PUTOCAHUTAPHBIX 30H YMEHbBIIUJIUCH.

B 2019 ronmy ycTaHOBJIEHO 13 HOBBIX KADAHTUHHBIX
(uToCcaHUTAPHBIX 30H, CBI3aHHBIX C BBISIBJIEHUEM CO€-
BOM HeMaToAbl. OBIIast TIOIAAb KAPAHTUHHBIX 30H T10
LaHHOMY BUJLY I10 cpaBHeHUI0 ¢ 2018 romoM yBeauuu-
Jjack B 4,3 pasa.

Kpome ToOrO, € coeil Tak)Xe CBSI3aHbI 2 BIIEPBBIE
yCTaHOBJIEHHbIE Ha TeppuTopuu Poccutickoit denmepa-
LMY KapaHTUHHbIEe (UTOCAHUTAPHBIE 30HBI 10 My PITYP-
HOMY 11€pPKOCIIOPO03Y, BI3bIBaeMoOMYy Irpubom Cercospora
kikuchii.

Briepsbie B 2019 rozy ripy poBeeHUY MOHUTOPVH-
ra TEPPUTOPUU CTPAHBI GbLJT BhISBJIEH OTCYTCTBYIOIIUMA
B cTpaHax EASC u EBpoIeickoro corsa Bo30yqUTENb
0aKTepUaJIbHOTO YBALaHus (BUITA) KYKYypYy3bl Pantoea
stewartii subsp. stewartii. Kykypy3a sBisieTCs eIUHCTBEH-
HBIM KYJIbTYPHBIM PacTeHUEM, ITOPaKaeMbIM JTaHHOU
GakTepuel (copTa 1 rubpuAbl caxapHOU, 3y0OBUIHOM,
KPEMHUCTOU KyKypPY3bl M KyKyPY3bI IJIST TPOU3BOICTBA
TTONKopHa). OCHOBHBIM CIIOCO60M MHTPOAYKITUY 3a60I1€e-
BaHUS B HOBbIE PETUOHBI SIBJISIOTCS 3apaKeHHbIE CEMe-
Ha KyKypy3bl. [ToTepu yporkas BOCIPUUMYUBBIX COPTOB
B TOZIbI SNIU(UTOTUHN MOTYT focTUratb 100%.

OrpaHryeHHOe pacripocTpaHeHue B Poccuu uMerT
CBSI3aHHBIE C IJIOJIOBBIMU KYJIbTyPaMU BUIbI BPETHBIX
OpraHW3MOB — aMepuKaHcKas 6esas 6abouka (Hyphantria
cunea Drury), BoCTOUHas IJI00XK0pKa (Grapholita molesta
(Busck)), smoHckuii )xyK (Popillia japonica Newman), riep-
cuKoBas 1omokopka (Carposina sasakii Matsumura),
kanudopHuiickas mutoska (Quadraspidiotus perniciosus
Comst.), punnokcepa (Viteus vitifoliae (Fitch)), 6akTe-
PUAJIBHBIN 0XKOT TIOHOBBIX KYJAbTYD (Erwinia amylovora
(Burrill) Winslow et al.), Bupyc mapku (ocribr) cauB (Plum
pox potyvirus).

VI3 yka3aHHBIX KADAaHTUHHBIX 00BEKTOB HanboJiee
pacrpocTpaHeHbI:

KannugOopHUICcKas IMUTOBKA (KapaHTUHHBIE (DUTO-
CaHWTapHBIE 30HBI YCTAHOBJIEHHI B 191 MyHUIUITIAIb-
HOM patrioHe 14 cy6bekToB Poccutickoit demepaiinu Ha
nomaznu 89,7 TwIC. Ta);

amMepurKaHcKas 6eytasg 6abouka (KapaHTUHHBIE (Pu-
TOCAHUTAPHBIE 30HbI YCTAHOBJIEHEI B 157 MyHULIUTIAJb-
HBIX paiioHax 15 cy6bekToB Poccutickoit demepaiiuu Ha
mromany 447,2 ThIC. ra);

BOCTOYHAS TJIOZOXKOPKA (KapaHTUHHBbIE (hUTOCA-
HUTapPHbIE 30HbI YCTAHOBJIEHHI B 114 MyHUIIUTAJbHbBIX
parioHax 16 cy6pekToB Poccuiickoit ®eiepaliny Ha I10-
manu 38,3 TwIC. TA).

B 2019 rogy KOJIMYECTBO PAaCHIPOCTPAHEHHBIX
B CTpPaHe KapaHTWHHBIX BU/IOB, CBI3aHHBIX C KapTode-
JIeM, YyMEHBUIUJIOCH Ha 1 KapaHTUHHBIN 00BEKT — IIOCJe
ITPOBEIeHHBIX MeP 60PbOHI yITpasmHEeHA KapaHTUHHAS
(uTocanuTapHag 30HA 10 BUPOUY BEPETEHOBUIHO-
ctu KiIy6Hel kapTodensa (Potato spindle tuber viroid).
Ha tepputopuu Poccutickoit demeparnuu Ha 31 meka-
6ps 2019 1. ycTaHOBJIEHBI KapaHTUHHbIE (DUTOCAHU-
TapHbIe 30HBI TOJBKO M0 3 06beKTaM: KapTodesbHas
moab (Phthorimaea operculella (Zell.)), pak xapTodens
(Synchytrium endobioticum (Schilb.) Percival), 3oioTu-
ctas kaptodenbHas HeMaTona (Globodera rostochiensis
(Wollenweber) Behrens).
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Hawmbosbiree puTocaHUTAPHOE 3HAUEHNE UMEET
30JI0TUCTasd KapTodesibHAd HEMATO/la, KADAaHTUHHbBIE
(uToCcaHUTAPHBIE 30HBI IT0 KOTOPO! YCTAaHOBJIEHBI B 58
cybbpekTax Poccuiickoyt Pemepanuu B 751 MyHUIU-
majJbHOM patioHe Ha obmed muomanu 1 078 829,6 ra.
B 2019 rony 1o jaHHOMY BUJYy YCTaHOBJIEHO 17 HOBBIX
KapaHTUHHBIX 30H Ha momagu 1789 ra.

VI3 KapaHTUHHBIX 06BEKTOB 3aKPBITOr0 'PYHTA Ha
TeppuTtopuu Poccuiickoit ®enepanuu Haubojee pac-
MPOCTPaHEeH 3ama HblH IIBETOYHBIN (KaIr(OPHUUCKII)
tpurtc (Frankliniella occidentalis Perg.) — Tiomanb ycra-
HOBJIEHHBIX KaPaHTUHHBIX (UTOCAHUTAPHBIX 30H B 55
MYHUIIUTIAJIbHBIX paiioHax 33 cy6bekToB Poccuiickoit
depepanuu cocrasiageT 523,6 ra. B 2019 rony BriepBeie
B CTpaHe ObLJ BBISIBJIEH KAPDAHTUHHBIN BPEAUTENb 3aK-
PBITOTO I'PYHTA — OBOIIHOM JIMCTOBOM MuHeD (Liriomyza
sativae Blanchard). JJaHHBIN BUJI, cl1ocO6eH TTOBPEXIaTh
MHOTYE BUZbI OBOIITHBIX U 3€JIEHHBIX KYJIbTYP, 0COGEHHO
BPEOUT TOMAaTaM, OTypIlaM ¥ PAcCajie Pa3INYHbIX BUOB
pacTeHMH, BHAUUTEIbHO CHI)KAET UX YPOXKANHOCTb.

[T9Th HOBBIX KapaHTUHHBIX 30H 001Iel TJIONa b0
47,3 ThIC. Ta 6BLIO0 ycTaHOBJEHO B 2019 romy mo omac-
HOMY JJiI MHOTUX CEJIbCKOXO3IUCTBEHHBIX KYJIbTYD
KapaHTUHHOMY 06BEKTYy — KOPUUYHEBO-MPaMOPHOMY
kyony (Halyomorpha halys Stél). BriepBble Ha TEPPUTO-
pum Poccutickor ®emepalluyl 3TOT BUJ, ObIT BBIIBIIEH
B 2018 roxmy. B MecTax cBoero mpupogHOro 06UTaHUS
B CTpaHaX A3WU yKa3aHHbBIHM KJIOM nmuTaeTcs Ha 300 BU-
JlaX pacTeHUU, NMpejrouynuTas IJ0J0Bble, ATOJNHbBIE
¥ OBOIIHBIE KYJIBTYPBI, [JIABHBIMU U3 KOTOPBIX SBJISIOT-
cs 16JIOHS, CIMBA, BUIIHS, YEPEIIHS, TPYIIa, BUHOTPAJ,
LIIUTIOBHUK, OGJIETINXA, TOMAT, OTypell, Tiepell, 6akIaXkaH,
aconb. KpoMe TOro, KJIOI TOBPEXAAET 3ePHOBBIE U 3€P-
HO6060BbIE KYJBTYPhI, TAKKE KaK KyKypy3a, MIIeHNnIIa,
cosl, SUMEHB, TOPOX, & TAK)KE IeKOPaTUBHbBIE PEBECHBIE
KyJIbTYPbI — MarHOJIUIO, IaAy0, IIJIaTaH u gpyTue.

[To momcyeTaM CIIELMAJIMCTOB, ITIOTEHIINAbHBIE
TIOTePU [IPU pacceleHuH KOPUYHEBO-MPAaMOPHOI'0 KJI0-
na ToJibko B KpacHogapckoM u CTaBPOIIOJIbCKOM KpasiX,
PocToBcko# o6actu u Pecrry6ivke JlarecTad MOTYT CO-
CTaBUTD OKOJIO 2 MJIPJ PyOJIei B rof,.

ViH(opMaIusa 0 pacIpoCcTpaHeHU M KapaHTUHHBIX
00BbEKTOB Ha Tepputopuu Poccuiickoirt demepanuu
pencTaByieHa B Tabauile 1.

PA3JIEJI 3

VipasgHeHUe KapaHTUHHBIX (DUTOCAHUTAPHBIX
30H Ha TeppuTopuu Poccuiickoii ®emepanyu

B 2019 rony

B cooTBeTcTBUU CcO cTaThel 19 ®demepaabHOro 3aKoHA
«O KapaHTHHE pacTeHul» pelieHre o6 OTMeHe KapaH-
TUHHOTO (PUTOCAHUTAPHOTO pexuMa (yrnpasgHeHu!U
KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H) MPUHUMAETCSI
PoccenibX03HaA30pOM TI0CJie JUKBUALIUY TOMYISAIIUYT
KapaHTHUHHOI'0 06beKTa.

B pesynbTaTe MpUMeHeHUI KapaHTUHHBIX (QUTOCA-
HUTAPHBIX MEP U MEPONPUITUH 10 JOKAJIU3AIIUY 0Ua-
TOB Y JINKBUJAITAY TIOTTYJISAIIUYN KaPAaHTUHHBIX 00bEKTOB
B 2019 roxy Ha Tepputopuu Poccuiickoit demepaiuu
yrnpasgHeHbl 2343 KapaHTUHHBIe (DUTOCAHUTAPHbIE
30HBI 00IIel mromanbio 9 263 021,1 ra mo 25 KapaH-
TUHHBIM 06bEKTaM. YIIpa3gHeHbl KapaHTUHHbIE (PUTO-
caHUTapHbIE 30HBI 001Iel IIoIanbio 8 550 366,2 ra 1o

5 BUaM BpeuTeIIet Jeca — YepPHOMY COCHOBOMY ycauvy,
60JIBIIIOMY YUePHOMY €JIOBOMY ycauy, MaJoMy YUepPHOMY
€JI0BOMY ycauy, CUOUPCKOMY IIEJIKOMIPAAY U YCCYypUuii-
ckomy nosurpady. [Tpu atom 99,8% ob6uieit momanu
ynpasgHeHHBIX KAPAaHTUHHBIX PUTOCAHUTAPHBIX 30H 110
9TUM BUJAM IPUXOLUTCS HA YePHOT'0 COCHOBOTI'O ycaya.

Kpome Toro, B 2019 rozy yripasgHeHO 26 KapaHTUH-
HbBIX 30H aMepPUKaHCKO} 6eyioit 6a6ouku (2073,9 ra) u 30
KapaHTUHHbBIX 30H KaJIn(OPHUNICKOM IUTOBKY (1212 ra).

B 2019 rogy B 29 cy6bekTax Poccuiickoii ®ezmepa-
ouy B 97 MyHUIUITAJIbHBIX paioHax ynpasgHeHo 415
KapaHTUHHBIX (QUTOCAHUTAPHBIX 30H 30JIOTUCTOU Kap-
To(eNIbHON HeEMATOAbI 001Iel mronanbio 43 102,6 ra.
B 2019 ronmy Ha TeppuTopuu Poccuiickoit demepaiiuu
yrpasfHeHa eIVHCTBeHHAsI KapaHTUHHAA pUTOCaHU-
TapHas 30HAa 10 BUPOUY BEPETEHOBUIHOCTY KIyOHEHN
Kaprodend.

YrpasgHeHbl 2 KapaHTUHHBIE (PUTOCAHUTAPHBIE
30HBI 110 6HAKTEPUATBHOMY 0XKOTY IIJIOAOBBIX KYJIBTYD
maomiagbio 15 700 ra.

BakxHOoe 3HaUeHUe [IJ151 3ePHOBOM OTPaCJIV CTPAHbI
uMeeT oTMeHa B 2019 rogy KapaHTUHHOTO (QUTOCAHU-
TapHOTO PeXXMMa B PsJie 04aroB 7 BU0B COPHBIX PacTe-
Hui. O6mas rmiouanb yupasgHeHHbIX 688 KapaHTUH-
HBIX (QUTOCAHUTAPHBIX 30H cocTaBysgeT 645 407 ra.

Viudopmaliusg o6 yrpasgHeHUY KapaHTUHHBIX (Qu-
TOCAHUTAPHBIX 30H Ha TeppuTopuu Poccuiickoit dene-
panuu B 2019 romy npecTaBiieHa B Tabiulie 2.

3AKJ/IIOYEHUE

EouHbIN TepedyeHb KapaHTUHHBIX 06beKTOB EASC 1o
coctosHMUI0 Ha 31 mekabps 2019 r. BkaoUyaeT B cebs
234 xapaHTUHHBIX 06bEKTa, U3 KOTOPBIX 178 KapaH-
TUHHBIX 06BEKTOB OTHOCSTCS K KADAHTUHHBIM BPETHBIM
OopraHmamam, OTCYTCTBYHILUM Ha Tepputopuu EASC
(pasgen I ETMHOTO TIepeYHs KapaHTUHHBIX 06'bEKTOB
EA3C), a 56 — K KapaHTUHHBIM BPeIHLIM OpPraHNu3MaM,
OTPaHWYEHHO PACIPOCTPAaHEHHBIM HAa TEPPUTOPUU
EASC (pa3gen Il ykazaHHOTO IIEPEYHST).

V3 56 06bEKTOB ENMHOI0 MepevHs KapaHTUHHBIX
06beKTOB EASC, BXomamux B paszen 11 «<KapaHTUHHbIE
BpeAHble OPTaHU3MbI, OTPAHUUYEHHO PaclIpPOCTPaHeH-
HbIE HA TePPUTOPUU EBPa3uiicKOro 3KOHOMUYECKOTO
COI03a» YKa3aHHOTO [IEPEYHS, B De3yJIbTaTe IPOBELEHUSI
KapaHTUHHOT'0 (UTOCAHUTAPHOTO MOHUTOPUHTA BhISIB-
JIEHO TOJIbKO 36 KapaHTUHHBIX 00BEeKTOB, 20 KapaHTUH-
HBIX 00BEKTOB Ha TeppuTopuu Poccuiickoit demepariuu
OTCYTCTBYIOT.

ITo cocToauuio Ha 31 mekabps 2019 r. Ha Teppu-
Topuu Poccuiickoit denepalivy yCTAaHOBJIEHBI KapaH-
THUHHBIE QUTOCAHUTAPHbIE 30HBI AJ1d 45 KapaHTUHHBIX
00BEKTOB: 25 BUIOB BpeguTeel pacTeHuit, 10 BUIOB
BO30OyauTeNel 6ose3Hel pacTeHUH, 2 BUJOB HEMATO/,
U 8 BUZ0OB COPHBIX PACTEHUM.

B 2019 rozmy BriepBbIe HAa TEPPUTOPUU POCCUICKOM
delepanuu yCTaHOBJIEHBI KAPAHTUHHBIE QUTOCAHU-
TapHbIe 30HbI 110 4 KAPAHTUHHBIM 06BEKTaM — COCHOBO-
MY CEMEHHOMY KJIOITY, OBOILHOMY JINCTOBOMY MUHEDY,
rpuby — BO3OyAUTENI0 MyPITyPHOTO II€PKOCIIOPO3a COH,
B030yzuTesI0 6aKTepUATbHOIO YBILAHUS (BUJITA) KYKY-
py3sl. [ToIHOCTBIO yIIpa3fHeHbl KapaHTUHHBIE UTOCA-
HUTapHBIE 30HBI 110 1 BUy — BUPOUJY BEPETEHOBUIHO-
CTU KJIyOHel kapTodes.
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Tao6auna 1

YcTaHOBJIEHHbIE KapaHTHHHbIE hUTOCaHUTapPHbIE 30HbI HA TEPPUTOPUU
Poccuiickoii ®eaepainuu (1o cocToaHUIO Ha 31 gekabps 2019 roaa)

KoaunuecTtBo KoJsimuecTBO Inomaab

CyOBEKTOB MYHHIIUITAJIbHBIX YCTaHOBJIEHHBIX
HasBauwue Poccuiickoii paiioHOB ¥ TOPOACKNX KapaHTUHHBIX pUTO-
KapaHTHHHOTrO 06'beKTa degepaliul OKPYroB CaHUTaPHBIX 30H, r'a

I. HACEKOMBIE

1. AMepukaHcKkas 6eyas 6abouka 15 157 447 196,02
(Hyphantria cunea Drury)
2. A3yaTCKU TOABUM, HETIAPHOTO MIEJIKOITPSAA 9 122 49 565 083,8
(Lymantria dispar asiatica Vnukovskij)
3. BoJIbINIOl YePHBIN €JI0BBIN ycau 45 482 364272 025,083
(Monochamus urussovi (Fisch.))
4. BocTO4YHAas IJIOL0KOPKA 16 114 38 349,585
(Grapholita molesta (Busck))
5. BocTouHag KamTaHOBasg OPeXO0TBOPKa 1 1 22 351,2
(Dryocosmus kuriphilus Yas.)
6. 3araiHbIN [IBETOUHBIN (KaiudopHUNCKUH) Tpunc 33 55 523,59
(Frankliniella occidentalis Perg.)
7. KanudopHuiicKas MuUTOBKa 14 191 89 683,215
(Quadraspidiotus perniciosus Comst.)
8. KapTodenbuas Mok (Phthorimaea operculella (Zell.)) 8 48 1732,169
9. Kyion ;iy60Bast Kpy>KeBHUIIA 4 51 061,987
(Corythucha arcuata (Say))
10. Kiom nyiaTaHOBagd KPy’KEBHUIIA 3 3 10 752,782
(Corythucha ciliata Say)
11. KopruHeBO-MpPaMOPHBIHA KJIOIT 2 4 185 232,697
(Halyomorpha halys Stal)
12. MaJblli YEPHBIM €JI0BBIN ycad 48 509 330915 587,039
(Monochamus sutor L.)
13. OBOIIHOM JIUCTOBOYM MUHEP 1 1 17,4
(Liriomyza sativae Blanchard)
14. ITepcukoBad IJIOL0XXOPKA 4 21 1144,83
(Carposina sasakii Matsumura)
15. CubupCcKUM MeJKOTPIT 20 237 180753 301,07
(Dendrolimus sibiricus Chetv.)
16. COCHOBBIN CEMEHHOU KJIOII 1 1 2440
(Leptoglossus occidentalis Heidemann)
17. TabauHas 6esokpblIKa (Bemisia tabaci Gen.) 2 2 1,1204
18. Yccypuiickuii moaurpad 5 22 71870 138,7
(Polygraphus proximus Blandford)
19. dunnokcepa (Viteus vitifoliae (Fitch)) 9 81 17 381,33
20. YepHbI¥ 6apXaTHO-TATHUCTHIN ycay 7 76 76 017 578,3
(Monochamus saltuarius Gebl.)
21. YepHbIN KpamyaThii ycau 5 83 122573786
(Monochamus impluviatus Mot.)
22. YepHbI COCHOBBIU ycay 46 543 273 832 482,06
(Monochamus galloprovincialis Oliv.)
23. I0)kHOaMepUKaHCKasd ToOMaTHas MOJIb 7 12 855,756
(Tuta absoluta (Meyrick))
24. flceneBad U3yMpyLHad 3j1aTKa 3 5 19573,662
(Agrilus planipennis Fairmaire)
25. dmoHckut )y (Popillia japonica Newman) 1 1 2000
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Tao6auna 1

YcTaHoBJIEHHbIE KapaHTHHHbIE (M TOCaHUTapHbIE 30HbI HA TEPPUTOPUU
Poccuiickoii ®eaepainuu (1o cocToasHuIo Ha 31 gekadopsa 2019 roxa)

KosinuectBo KoJjimdecTBO IIaomaab
Cy0OBEKTOB MYHHUIIMIIAJbHBIX YCTaHOBJIEHHBIX
HasBaHue Poccuiickoii paiioHOB ¥ TOPOACKHX KapaHTHHHBIX GUTO-
KapaHTUHHOTO0 06'beKTa degepallii  OKPYroB CaHUTapPHBIX 30H, ra
II. HEMATO/IbI |
1. 3onoTucTasa kapTodeabHasg HeMaToIa 58 751 1078 829,649
(Globodera rostochiensis (Wollenweber) Behrens)
2. CoeBad 1ycToobpasyrolas HeMaToa 2 11 47 173,41
(Heterodera glycines Ichinohe)
II1. TPUABbI
1. AckoxuTo3 xpusanTeM (Didymella ligulicola 1 1 0,05
(K.F. Baker, Dimock & Davis) von Arx)
2. AuTpakHo3 3emistHukY (Colletotrichum acutatum 2 2 38,93
Simmonds (= C. xanthii Halsted))
3. Bejlag p)xaBuUrMHaA XpU3aHTEM 2 2 0,56
(Puccinia horiana Henn.)
4. [ypypHbIH 1ieproctiopos (Cercospora kikuchii 1 2 1825,25
(T. Mats. & Tomoyasu) Gardn.)
5. Pak kapTodens 9 25 1175,146
(Synchytrium endobioticum (Schilb.) Percival)
6. doMOIICHC IO COJHEUHUKA 9 121 160 415,61
(Diaporthe helianthi Munt.-Cvet. et al.)
IV. BAKTEPUU 1 ®UTOIIJIA3MBbI
1. BakTepuaabHBIN 0XKOT TIJIOOBBIX KYJIbTYP 15 49 247 162,73
(Erwinia amylovora (Burrill) Winslow et al.)
2. bakTepurasbHOe yBAlaHWEe BUHOIPDasa 2 3 741,33
(Xylophilus ampelinus (Panagopoulos) Willems et al.
(= Xanthomonas ampelina Panagopoulos)
3. BakTepuranbHoOe yBAAaHUE (BUIIT) KyKYPY3bl 1 1 234,3
(Pantoea stewartii subsp. stewartii (Smith)
Mergaert et al.)
V. BUPYCBI U BUPOU/1bI |
1. [ToTuBUPYC MmAapKu (OCIIBI) CITUB 18 37 14 473,48
(Plum pox potyvirus)
VI. PACTEHUA |
1. AM6GP0O3usT MHOTOJIETHSIST 7 13 27 953,87
(Ambrosia psilostachya DC.)
2. AMOpO3us MOJIBIHHOJIUCTHAS 31 365 7 257 650,855
(Ambrosia artemisiifolia L.)
3. AMGpo3us TpexpasnenbHas (Ambrosia trifida L.) 20 107 2707 886,905
4. Topuak mmonayunii (Acroptilon repens DC.) 18 183 1528 316,136
5. [TacyeH xoounii (Solanum rostratum Dun.) 6 33 49 014,32
6. [TacaeH TPeXIIBETKOBBIN 3 8 705 179,27
(Solanum triflorum Nutt.)
7. HoBunuku (Cuscuta spp.) 64 630 2946 134,931
8. LIeHXPYC AJIUHHOKOJIOUKOBBIA 5 15 640,881

(Cenchrus longispinus (Hack.) Fern.))
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YrnpasagHeHue KapaHTUHHBIX (M TOCAHUTAPHBIX 30H HA TEPPUTOPUHU

Poccuiickoii Pepepanuu B 2019 rogy

KoanuectBo KojsnuecTBO ILaomaab
Cy6GBEKTOB  MYHUIIUIAJIbHBIX yhpasaHeHHbIX

HazBaumue Poccuiickoii paiioHOB KapaHTUHHBIX QUTO-
KapaHTHHHOTrO 06beKTa degepalliil U rOPOJICKHX OKPYrOB CaHUTAPHBIX 30H, Ta

I. HACEKOMBIE
1. AMepukaHcKas 6eas 6abouka 2 13 2073,90
(Hyphantria cunea Drury)
2. BoJibIIOY YePHBIM €JI0OBBIY ycay 2 14 15 374
(Monochamus urussovi (Fisch.))
3. BocTounas momoxopka (Grapholita molesta (Busck)) 2 2 325,115
4. 3amagHBIN IBETOYHBIN (KaTU(GOPHUNCKUN) TPUTIC 9 10 22,384
(Frankliniella occidentalis Perg.)
5. KanudopHuiicKas MmuTOBKA 4 4 1211,97
(Quadraspidiotus perniciosus Comst.)
6. KaprodenbHuas Moab (Phthorimaea operculella (Zell.)) 1 1 8
7. MaJbIii YePHBIY eJIOBBIN ycau (Monochamus sutor L.) 2 7 78,2
8. Cubupckuii menkonpsn (Dendrolimus sibiricus Chetv.) 1 1 269
9. Yccypuiickuii moaurpad 1 1 538,5
(Polygraphus proximus Blandford)
10. dunnokcepa (Viteus vitifoliae (Fitch)) 1 2 249,94
11. YepHBIl COCHOBBIU ycay 6 13 8534 106,502
(Monochamus galloprovincialis Oliv.)

II. HEMATO/bI
1. 3osioTHCTasg KapTodeabHas HeMaToIa 29 97 43102,618
(Globodera rostochiensis (Wollenweber) Behrens)

II1. TPUBbI
1. AuTpakHo3 semusiHuku (Colletotrichum acutatum 1 1 15,017
Simmonds (= C. xanthii Halsted))
2. Pak kapTodens 2 2 125,55
(Synchytrium endobioticum (Schilb.) Percival)
3. ®omoricuc MoACoTHEeUHUKA 5 5 3973
(Diaporthe helianthi Munt.-Cvet. et al.)

IV. BAKTEPUU 1 ®UTOIIJIA3MbI
1. BakTepraabHbIN 0XKOT TJIOJIOBBIX KYJIbTYP 1 3 15700
(Erwinia amylovora (Burrill) Winslow et al.)

V. BUPYCBI 1 BUPOU]IbI
1. Bupoui BepeTeHOBUIHOCTH KITyOHEN KapTodes 1 1 422
(Potato spindle tuber viroid)
2. [MoTuBupyc mapku (ocmel) cauB (Plum pox potyvirus) 2 2 18,43

VI. PACTEHUA
1. AMGpPO3US TOJBIHHOJIUCTHAS 11 32 592,728
(Ambrosia artemisiifolia L.)
2. AMbpo3sus TpexpasaenbHas (Ambrosia trifida L..) 4 4 60,423
3. Topuak nonayuntii (Acroptilon repens DC.) 9 30 442 911,695
4. TTacyieH TPexX1BeTKOBRIN (Solanum triflorum Nutt.) 1 387
5. TMacseH KoJirounii (Solanum rostratum Dun.) 1 351
6. IToBunuku (Cuscuta Spp.) 29 63 81 024,618
7. LleHXpyC IJIMHHOKOJIIOUYKOBBIN 2 2 79,5

(Cenchrus longispinus (Hack.) Fern.))

duTtocaHutapus. KapaHTuH pacteHuin 12

Haubosbiree KOIUYECTBO PACIIPOCTPAHEHHBIX HA
TeppuTtopuu Poccutickoit demepalium KapaHTUHHBIX
00bekToB (13 BUIOB BpeouTeJieil) CBA3aH0 C pas3jind-
HBIMU JIECHBIMU U JIECOLEKOPATUBHBIMY KYJIbTYPaMU.

Cpenu orpaHUYEHHO PAacIIPOCTPAHEHHBIX KapaH-
TUHHBIX BUJIOB BPEUTENIEN IIJIOAOBBIX pacTeHUi B Poc-
cuiickou demepaiiuy HaruboJiee PacIpoCTPaHEeHbI:

KanrudopHUCcKasd IMUTOBKA (KapaHTUHHBIE (PUTO-
CaHUTapPHbBIE 30HBI YCTAHOBJIEHBI B 191 MyHUIIUITAJb-
HOM patrioHe 14 cy6bpeKToB Poccuiickoit denepanun);

amMepuKaHcKas 6eyras 6abouka (KapaHTUHHBIE QU-
TOCAHUTAaPHbBIE 30HBI yCTAHOBJIEHBI B 157 MyHUIUIIATb-
HBIX patioHax 15 cy6peKToB Poccuiickoit denepaiium);

BOCTOYHAad MJIOL0KOPKa (KapaHTUHHbIE pUTOCA-
HUTapHbIE 30HBI YCTAHOBJIEHBI B 114 MyHUIIUTAJIbHbBIX
patioHax 16 cy6bekToB Poccutickoi ®eneparum).

V3 Bo36ynmuTenel 6oe3Hel pacTeHUH Ha Teppu-
Topuu Poccuiickoit demepaliny HanuboJbIIee PaCIpPo-
CTpaHeHUe UMeT (DOMOIICUC MTOJCOTHEUHUKA (KapaH-
TUHHBIE QUTOCAHUTAPHbBIE 30HBI YCTAHOBJEHHI B 121
MYHUIIMIIaJbHOM paiioHe 9 cy6bekToB Poccutickoit de-
JIlepanuu) 1 Bo36yauTe b 6aKTepUabHOIO 0KOTa I1JI0-
JIOBBIX KYJITbTYD (KapaHTUHHBIE GUTOCAHUTAPHBIE 30HBI
yCTaHOBJIEHBI B 49 palioHax 15 cybbekToB Poccuiickoi
denepaliun).

Cpenu KapaHTHUHHBIX BPEJHBIX OPraHU3MOB,
CBSI3aHHBIX C KapTodesieM, HaubOJbIlIee pacIpocTpa-
HeHUe MMeeT 30JI0TUCTasd KapTodesbHas HeMaToHa
(kapaHTUHHBIE GUTOCAHUTAPHBIE 30HBI YCTAHOBJIEHbI
B 751 MyHULIUTIaJbHOM pailioHe 58 cy6bekTOB Poccuii-
ckoit ®enepanuu). B 2019 romy obimas riomanb Ka-
PAHTUHHBIX 30H JAHHOI'0 BPEAUTEN S YMEHBIIUIACh HA
41,6 ThIC. Ta.

VI3 8 KapaHTUHHBIX BUJIOB COPHBIX PACTEHUI HAU-
GoJiblliee pacupocTpaHeHue B Poccuiickol demepalimu
UMEI0T:

TTOBWJINKY (KapaHTUHHbIE (UTOCAHUTAPHBIE 30HbI
yCTaHOBJIEHBI B 630 MyHUIIUTIAJIbHBIX palioHax 64 Cy0b-
eKTOoB Poccutickoii demepaiinn);

amM6p0o3us ITOJIBIHHOINCTHAS (KapaHTUHHbBIE (GUTO-
CaHUTapHble 30HBI YCTAHOBJIEHBI B 365 MyHUIIUIIAJIb-
HBIX patioHax 31 cy6bekTa Poccuiickoit demepalivn);

ropyax mojsyuyui (kapaHTUHHbIE (GUTOCAHUTAP-
HbI€ 30HbI yCTAHOBJEHBI B 183 MyHUIIUIIAJIbHBIX Palio-
Hax 18 cy6bekToB Poccuiickoi denepaiinm).

B cooTBeTcTBUU C pe3ylbTaTaMU KapaHTUHHOIO
(pUTOCAHUTAPHOTO MOHUTOPHUHTA B 2019 rosly yBenuun-
Jlach IJIOIIALb KaPaHTUHHBIX (DUTOCAHUTAPHBIX 30H 10
13 KapaHTUHHBIM 00bEKTaM — aMepPUKaHCKOI 6ol 6a-
60uYKe, a3MaTCKOMY ITOJBUAY HETITAPHOTO MIEeJIKOIIPAa,
3araIHOMY IIBETOYHOMY (KaJu(DOPHUKCKOMY) TPUIICY,
KJI0TTy Iy60Bas KPY>KeBHUIIA, KOPUIHEBO-MPAMOPHOMY
KJIOTTy, MaJIOMYy YepHOMY €JI0BOMY ycady, CUOMPCKOMY
HMIeJKOMIPALY, YyCCypUuiickomMy monaurpady, oxxHoame-
PUKAHCKOW TOMAaTHOM MOJIM, SICEHEBOW M3YMPYIHOU
3JIaTKe, COEBOM IIMCTOOOPa3yIoIel HeMaTo/ie, 6aKkTepu-
QIbHOMY OXKOTY TLJIOZOBBIX KYJIbTYP, aMOP0O31U Tpexpas-
IenbHOU. ITo 11 KapaHTUHHBIM 06beKTaM B 2019 romy
IJIOMAAU KapaHTUHHBIX QUTOCAHUTAPHBIX 30H YMEHb-
IIUJIUCH.

Bcero Ha Tepputopuu Poccuiickoit demepanuu
B 2019 romy 66110 ycTaHOBIEHO 470 HOBBIX KapaHTUH-
HBIX (PUTOCAaHUTAPHBIX 30H 110 27 KapaHTUHHBIM 00bEK-
TaM Ha obuel romany 82 680 123,9 ra.

B pesynbTaTe IPUHATUSI KAPAHTUHHBIX (DUTOCAHU-
TapPHbBIX MeP ¥ IPOBEIEHYSI MEPOTIPUSITHIM I10 JIOKaIU3a-
IIVY OYaTrOB U JIMKBUJAIIUY TIOMYIANUN KaPAaHTUHHBIX
06beKTOB B 2019 romy Ha TeppuTopuu Poccutickoir ®e-
Iepaiuu yrpasaHeHb! 2343 KapaHTUHHBIE PUTOCAHU-
TapHbIe 30HBI 001Iel mIomanbio 9 263 021,1 ra mo 25
BUIAM KapaHTUHHBIX 06bEKTOB. B TOM uucie yrpas-
HeHbI KapaHTUHHbBIE QUTOCAHUTAPHBIE 30HbI Ha 0011
nomany 8 550 366,2 ra 1o 5 BUJaM BpeIuTeIel jeca —
YepHOMY COCHOBOMY ycauy, 60JIbIIIOMY YePHOMY €JI0BO-
My ycaudy, MaJIoMy YepHOMY eJIOBOMY ycauy, CuOMPCKOMY
IIEJIKOIIPSLY ¥ ycCypuiickoMy mosturpady. YirpasgHeHa
TaK)XXe eJMHCTBeHHAad KapaHTUHHAsA QUTOCAHUTApHA
30HAa 110 BUPOUY BePeTeHOBUAHOCTU KIyOHeN KapTo-
dens.

B 2019 rogy oTMeHeH KapaHTUHHBIN (QUTOCAHU-
TapHBIN PEXUM B Psifie 04aroB 7 KapaHTHUHHBIX BUIOB
COPHBIX pacTeHu#. O6IIas MIoIaAb yIIpa3gJHEHHBIX 688
KapaHTWHHBIX (PUTOCAHUTAPHBIX 30H 10 COPHBIM pPacTe-
HUSM cocTaBiseT 645 407 ra.
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oMuccuel 1o (pUTOCaHUTAPHBIM
mepaM (KOM) B Xome €xXeroi-
HBIX CECCUU MHOTVE BOITPOCHI
BBIHOCATCSI Ha 0OOCyXIeHUe [AJis
MIPUHATUS PelleHud MW COrJa-
COBaHMS C JOrOBapMBAWILVMMUCSA CTOPOHAMHU. ITU
BOTIPOCHI MOTYT WMeETh pa3Hble YPOBHU BaKHOCTU
U pa3Hble OCJIeICTBUS JIJis JOTOBAPUBAIOIIUXCS CTO-
poH KOM. OHM BKJIIOYAIOT PELIEHUS UJIU COTJIallleHue
0 MeXIYHAapOIAHBIX CTAaHAAPTaX M0 (PUTOCAHUTAPHBIM
Mepam (MC®M), KpaTKOCPOUHBIE WM IOJTOCPOY-
Hble MPOLELYPHbIE U aJJMUHUCTPATUBHbBIE BOIIPOCHI,
a TaK’Ke JOJITOCPOUHbIE OTIEPATHBHBIE BOITPOCHI.

VY’xe MHOTHE TObl ONHOM 13 3amau KoMuccuu mo
(utocanuTapubIiM MepaM (KOM) aBisieTcs yTBEPXKIE-
Hue pekoMeHpanui KOM.

Ha naro# ceccuu KoMuccuu mo GuTOCaHUTAP-
HbIM MepaM (KPM-5, 2010 r.) Komuccuu 6bLIO ITPeIIo-
JKEHO PacCMOTPeTh pefJjiaraeMblii cIIocob perucTpa-
LIUY 1 OTCJIeXKUBaHMUS pekoMeHmanui KOM, Briodas
ee pelleHus U CorJlallleHUs Ha OCHOBE MPEAbIAYIIUX
obcyxpeHuii B KOM-3 u KOM-4.

Tax, B COOTBETCTBUU C IPOLeAypaMu U KpUTe-
pusaMu, ycraHoBJaeHHBIMU KOM, nr06ast JoroBapuBao-
masics cropoHa (/IC) miu CekpeTapuaT MeXxxXayHapo/i-
HOM KOHBEHIIUU 110 KAPAHTUHY U 3al[UTE PACTEHU
(MKK3P) MOTYT IPEIJIOKUTD TEMY IJIsI PEKOMEH Il
K®M u npencraButs ee Komuccuu.

[IpenBapUTEIbHBIN IPOEKT IIPeIJiaraeMoli peKo-
MeHpauy KOM v rosscHeHUS Wi 000CHOBAHMS K HEMY
HaIpasJd0Tcd Ha paccMoTpeHre KOM uepes CekpeTa-
puaTt MKK3P (ippc@fao.org). B cimyuae omobpenus KOM
Kakoro-ianbo U3 NpeCTaBIeHHbIX ITPEIJIOKEHNN Ha-
UMHAETCs MePUoJ, KOHCYIbTAlIUM C UCII0JIb30BaHUEM
OnnaiiH-cucreMbl KoMMeHTHpoBaHUA (OCK), KOTOPBIH
OJIATCS TPU MecsIla HaurHad ¢ 1 M TEKYIIETO roja.

[Tporiecc (mpuuaT KOM-9 (2014 1.), meEpecMOTpeH
K®M-10 (2015 1.)) pa3paboTKy U IIPUHATUSI PEKOMEH-
manuy KOM 3aKJII04aeTcs B CIAeLYIoneM:

(1) DoroBapuBarinasacsa cropoHa (JIC) unu Ce-
kpetapuar MKK3P MoOryT npenjoXuTh TeMy LJd
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Importance of CPM
Recommendations
and the process

of development
and adoption
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Officer, Standards Setting Unit of IPPC Secretariat,
e-mail: artur.shamilov@fao.org

uring its regular annual sessions, many

matters are put forward to the Commission

on Phytosanitary Measures (CPM) for deci-

sions or agreement of its members. These

matters can have different levels of impor-
tance and different implications for CPM members.
These include decisions or agreement on Interna-
tional Standards for Phytosanitary Measures (ISPMs),
short or long term procedural and administrative mat-
ters, and long term operational matters.

The Commission on Phytosanitary Measures
(CPM) have been adopting CPM Recommendations for
many years.

At the Fifth Session of the Commission on Phy-
tosanitary Measures (CPM-5, 2010), the CPM was in-
vited to consider the proposed way of recording and
keeping track of CPM Recommendations including its
decisions and agreements, based on the previous dis-
cussions in CPM-3 and CPM-4.

Hence, a Contracting Party (CP) or the Secretariat
of the International Plant Protection Convention (IPPC),
following the CPM Recommendations process and the
agreed criteria, may propose a topic for a CPM Recom-
mendation and present it to the CPM.

An initial draft of the proposed CPM Recommen-
dation and the rationale or justification for its need
should be presented to the CPM for consideration
through the IPPC Secretariat (ippc@fao.org). In case of
the CPM agreeing with any proposals, the consultation
period via the Online Comment System (OCS) starts on
the 01 July of the same year and lasts for three months.

The Process (adopted by CPM-9 (2014), revised by
CPM-10 (2015)) for developing and adopting CPM Rec-
ommendations is as follows:

(1) A Contracting Party (CP) or the IPPC Secretari-
at may propose a topic for a CPM Recommendation and

dutocaHutapus. KapaHtuH pacteduin 14
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pexoMeHpanuu KOM u npencraButh ee KOM. [TepBo-
HavyaJIbHBIN MIPOEKT MpeJjaraeMoll peKoMeHIaIuu
1 obocHOBaHMNE ee HEOOXOAUMOCTHU JOJIXKHBI OBITH
npenacrasaeHbl KOM my1g pacCMOTpeHUs.

(2) TloTpebHOCTH B HOBOU pekoMeHanuu KdM
IoJDKHA O6BITh 00Cy>keHa U coryiacoBaHa KOM.

(3) IIpoekT muam, eciu HeOOXOAUMO, IIEPECMO-
TPEHHBIN ITPOEKT pekoMeHmanuu KOM momkeH 6bITD
roarotoByeH CekperapuaroM MKK3P (unu, mpu Heob-
xomumocTH, JIC, coenaBiiel npenjioxeHne) K 15 Mmag
¥ pacITpOCTPaHEH /IJI1 KOMMEHTapreB BMECTe C 060CHO-
BaHMEM ero HeoOXOIMMOCTH, CPOKOM Ha TPU MecsIia.

(4) KoMMeHTapuu IOJKHBI ObITH IIPeACcTaBe-
HBI ¥ COGPaHBI C MCITOJIb30BaHUEM OHIANH-CUCTEMBI
komMeHTUpoBaHus (OCK), a cobpaHHbIE KOMMEHTaPUU
6yayT OImy6JIMKOBaHbI HA MeXIyHapOgHOM (UTOCAHU-
TapHOM nopTase (M®II) (caiit MKK3P).

(5) Cexperapuatr MKK3P mepecMOTpPUT MTPOEKThI
pexomenpanuiit KOM Ha OCHOBE ITOJTyYeHHBIX KOMMEH-
TapueB, a 3aTeM MPEICTAaBUT ITePEeCMOTPEHHBIN MPO-
eKT B Biopo KOM 11 pacCMOTpPeHUsI KOMMEHTaPUEB,
IepecMoTpa B ciiyuyae HeOOXOJUMOCTH M PEKOMEH A~
nuu KOM nyig npuHgaTus.

(6) ITpoekT pexoMeHpanuy KOM mpezncrasiiseTcs
Ha KOM puig ipuHATHUS.

(7) Ecnu IpoeKT pekoMeHganuy KOM He TPUHAT
U HY’>KJIaeTcs B [aJIbHENIIIeM PacCMOTPEHNU WJIU TIepe-
cMmoTpe, KOM MoeT IIPUHATH penieHre 00 OTIpaBKe
€ro COOTBETCTBYIOILIEMY Oprany wuiu rpyrme KOM pisa
IaJbHEUIIEro epecMoTpa. 3aTeM IIepecMoTpeHHas
pexoMeHpanuga KOM HamnpaBigeTcda Ha CIELYOUIYI0
K®M pjis1 paccMOTpPeHUS U IIPUHATHUA.

(8) IMpuHATHIE pekoMeHaanuu KOM mpoHyMepo-
BaHBI 1 oTopmMaTupoBaHbl CekpeTapuaToM MKK3P
U pa3melnieHsl Ha MOIT.

Kpurepuu nyist pekomeHgamuii KOM (corsiacosa-
HO KOM-12 (2017 1.))

Huke prBeieHbl OCHOBHBIE KPUTEPUU, KOTOPBIE
clielyeT YUUTBHIBATh IPU PAaCCMOTPEHUU Ipeajarae-
MBIX TeM JIJis peKoMeHmanui KOM:

- Bo Bcex ciayvyagax mpepjiaraeMasi TeMa AOJIKHA
3aTparuBaTh BOIIPOCHI, KOTOPbIe COOTBETCTBYIOT IIpa-
BOBBIM paMkaM KoHBeHIuH, ee MeXAyHapOLHBIM
cTaHZapTaM 110 puTocaHuTapHbIM MepaM (MCOM) uinu
CTPaTErnyecKuM LeJIsIM.

» HackoJIbKO 3TO BO3MOJKHO, TIpefijiaraeMas TemMa
IOJDKHA:

1) pelaTh Ba)kHbIe BOIIPOCHI, CBI3aHHbIE CO 3710-
POBBbEM PAaCTEHUI, COIEHCTBOBATh PENIEHMIO KOHKPET-
HOM mJin 06111el GUTOCAHUTAPHOM ITPOBJIEMBI;

2) COOTBETCTBOBATb OTPEOHOCTSIM BCEX IOTOBA-
PUBAOIINXCSA CTOPOH MJIX OOJIbIIMHCTBA JOTOBAPU-
BaIOILIUXCS CTOPOH;

3) 0XBaThIBATh BOIIPOCHI UJIK JEHCTBUS, II0 KOTO-
PBIM IOTOBAapUBAIOIIMECS CTOPOHBI UM HAIIMOHAb-
Hble WU pPEeruOHAaJIbHbIE OPTraHU3AIlUU 10 3alUTE
pacTeHul UMEIOT KaKoe-JIN00 BINSHNE, TOJTHOMOYMST
WY KOMIIETEHITUIO JJIS PEIIeHNS;

4) TipenaraTh «PyKOBOACTBO», KOTOPOE Ha JaH-
HBII MOMEHT HEBO3MOXXHO MJIK HelleJiecoobpasHo
npenJjaraTh B hopMe CTaHAAPTa;

5) obecrneuyuTh MPaKTUUYECKOE PYKOBOJCTBO
U TIOJIIEPIKKY [IJIs yaydllleHus peanusanuu KoHBeH-
LMY, KOHKPEeTHbIX MCOM miu Habopa MCOM.

Cdepa nmpumeHeHUsd pekoMeHmanui KOM

Pexomenpanuu KOM — 3To pellieHUd U corJa-
1eHus, MpefHa3HauyeHHble JJig ITPOABMXEHUSI UIKU

present it to the CPM. An initial draft of the proposed
Recommendation and the rationale or justification for its
need should be presented to the CPM for consideration.

(2) The need for a new CPM Recommendation
should be discussed and agreed by the CPM.

(3) Adraft or, if necessary, a revised draft CPM Rec-
ommendation should then be prepared by the IPPC
Secretariat (or where appropriate by the CP making
the proposal) by 15 May and circulated for comments
along with the rationale or justification for its need for
a period of three months.

(4) Comments should be submitted and compiled
using the IPPC Online Comment System (OCS) and
compiled comments will be published on the Interna-
tional Phytosanitary Portal (IPP).

(5) The IPPC Secretariat will revise draft CPM Re-
commendations based on comments received, and
then submit the revised draft to the CPM Bureau for
consideration of comments, revision if necessary and
recommendation to the CPM for adoption.

(6) The draft CPM Recommendation is submitted
to the CPM for adoption.

(7) If the draft CPM Recommendation is not adopt-
ed and needs further review or revision, the CPM may
decide to send it to an appropriate CPM body or group
for further revision. The revised CPM Recommenda-
tion is then sent to the next CPM for consideration and
adoption.

(8) Adopted CPM Recommendations are num-
bered and formatted by the IPPC Secretariat and post-
ed on the IPP.

Criteria for CPM Recommendations (agreed by
CPM-12 (2017))

The following are the main criteria to be conside-
red when reviewing proposed topics for CPM Recom-
mendations:

- In all cases, the proposed topic should address
issues that fit within the legal framework of the Con-
vention, its International Standards for Phytosanitary
Measures (ISPMs), or strategic goals.

« And as much as possible, the proposed topic
should:

1) address important issues related to plant
health, to address either a specific issue or a more
generalized phytosanitary issue;

2) be relevant to the needs of the Contracting Par-
ties, or at least a majority of the parties;

3) cover issues or actions that Contracting Parties
or national or regional plant protection organizations
have some influence, authority or competence to ad-
dress;

4) offer “guidance” that is not possible or appro-
priate to offer, at the moment, in the form of a stan-
dard and;

5) provide practical guidance and support for im-
proving the implementation of the convention, a spe-
cific ISPM or set of ISPMs.

Scope of CPM Recommendations

CPM Recommendations are decisions and agree-
ments made by the CPM and are intended to promote
or achieve the objectives of the IPPC. These decisions
and agreements may consist of directions, guidance, or
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noctmxkenud reaeit MKK3P. 3tu
pelIeHs 1 corlallleH s MOTYT
COCTOSTBh U3 YKa3aHUU, PyKo-
BOJCTB WJIM IIPU3LIBOB K Jeli-
CTBUAM JJid AOTOBapuBaio-
IIUXCS CTOPOH uu CeKkpeTapu-
aTa uau oboux I10 BOIpOCcaM,
KOTOPBIE HE MOTYT ObITH JOJIK-
HbIM 06pa3oM unu 3pPpeKTuB-
HO BbIpa)XeHHBI B Buje MCDOM,
Ha KOTOPBIX OCHOBAHBI (PUTO-
CaHUTapPHbIE MEPHI.

B cBs3u Cc TeM, UTO MpoO-
necc KOM png paspaboTku
W TIPUHATUS PeKOMeHIaIlui
ABJIIETCS Topasno Gojee rub-
KUM, 4eM NpPOolLiecC IPUHITUI
MC®M, 310 mo3Bojsier K&M
paccMOTpeTh COOTBETCTBYIO-
1iee NpeaJjoKeHNne i JaHHO-
T'0O pelleHusT UK COTJIalleHUs
TI0CJie TOTo, KaK IIpeMeT OyeT
JIOCTAaTOYHO ITPOaHaJIN3UPOBaH U pa3paboTaH.

Pexomengaiiuu KOM He MpeAnuCchbIBalOT KOH-
KpeTHble TPe6oBaHMUS K JOrOBapPUBAIOUIMMCS CTOPO-
HaM OTHOCUTEJIbHO YCTAHOBJIEHUS (DUTOCAHUTAPHBIX
Mep.

PexomeHnpanus KOM 6ynmeT MpUHATA, €CIIU OHA
WMeeT OTHOIIEHNE K TeKyIIel NesATeIbHOCTU BCeX
JIOTOBapPUBAIOIIMXCS CTOPOH B 06JIaCTH 3al[MTHI pac-
TeHUu, B KoHTekcTe MKK3P 11 B COOTBETCTBUU C HEH.
ITO IeMCTBYSA, KOTOPbIE OCYIIECTBISIIOTCS Ha TEPPU-
TOPUU JOTOBAPUBAIIIMXCSI CTOPOH MJIU IOTOBapPU-
BaOIIUMUCS CTOPOHAMU, HalIpuMep, PekoMeHIanus
K®M «3aMeHa MU yMeHbllIeHVe MCII0JIb30BaHUA
6pOMUCTOr0 MeTHUJa B KauecTBe (PUTOCAHUTAPHOU
MepbI».

Ipyro# mpuMep pekoMeHzmanuu KOM cBsg3aH ¢
TeKylel NesTeJbHOCThI0 BCeX JIOTOBAPUBAIOUIUXCS
cTopoH u Cexkperapuata MKK3P B o6acTu 3aIiuThl
pacTtenuii, B coorBeTcTBUU ¢ MKK3P, Harmpumep, Peko-
MeHpanusg KOM «Yrpossl 6uopasHo06pas3uio, CBsI3aH-
HBIE C Uy>KEePOJHBIMY BUIAMU: MEPOIIPUATHSI B paMKaXx
MKK3P».

CpaBHeHNVEe MeXIYHAPOAHBIX CTAHIAPTOB 110 (QHU-
TocaHuTapHbIM MepaM (MCDM) u pekoMeHgarni KOM

CTaHAapThl 10 ONIPENEJIEHUI0 SBJISITCS IOKY-
MeHTaMu, pa3paboTaHHBIMM Ha OCHOBe KOHCEHCyca
U yTBEPXKIEHHBIMU IIPU3HAHHBIM OPraHOM, B KOTO-
PBIX YCTAHABIMBAIOTCS JJIST BCEOOIEro 1 MHOTOKPAT-
HOTO HCIIOJIb30BaHUS MpaBuja, obiue MPUHIIUIIBI
WY XapaKTePUCTUKY, Kacawllruecs pa3JIndHbIX BU-
IIOB eSITEJIbHOCTU WUJIM UX PE3YJIbTATOB, U KOTOPBIE
HaIrpaBJIEHbI HA JOCTM)KEHUE ONITUMaJIbHOU CTETIEHN
YIIOPSIIOYEHUS B ONlpeseseHHon obmactu (MCOM 5).

B craTbe XI, 2 (b) MKK3P roBopuTCs, UTO «(hyHK-
nuet KoMmuccuu 1mo uTocaHUTapHBIM MepaM SBJISI-
eTCs CII0COGCTBOBATH MOJIHOMY BBITIOJTHEHUIO I1eJIel
HacTosel KOHBEeHIIMY U, B YaCTHOCTU:

- yCTAaHABJIMBATh U IlepecMaTpUBaTh OpraHu3a-
IIMOHHBIE JJOTOBOPEHHOCTH U MPOIELYPhI, HEO6X0mU-
Mble IJI Pa3paboTKy ¥ IPUHSTHUS MEXIYHAPOIHbBIX
CTaHZAPTOB, a TaKXe MPUHUMATh MeXIyHapoJHble
CTaHIAPThI».

YTo kacaerca pekomenmanuii KOM u ux cosma-
HUd, pekoMeHanuu KOM 6ynyT foKyMeHTaMu, KOTO-
pble IPeICTaBIAI0TCS Ha eXKeroJHOM cobpanuu KOM.

Bo Bpems paboTbl KOM
(choTo coenaHo Cekpetapuatom MKK3P)  (photo by IPPC Secretariat)

CPM work

calls to action to the Contracting Parties or the Secre-
tariat or both, on matters that may not be appropriately
or effectively expressed as ISPMs, on which phytosani-
tary measure(s) are based.

Due to the CPM process for developing and adopt-
ing Recommendations is much more flexible than the
process for adopting ISPMs it allows the CPM to con-
sider the appropriate proposal for a given decision or
agreement once the subject has been sufficiently ana-
lyzed and developed.

CPM Recommendations do not prescribe specific
requirements to Contracting Parties regarding the es-
tablishment of phytosanitary measures.

A CPM Recommendation would be adopted if it
were relevant to the ongoing activities of all Contracting
Parties in the area of plant protection, in accordance
with and within the context of the IPPC. These are acti-
vities that are carried out in the territory of the Con-
tracting Parties or by the Contracting Parties, e. g. the
CPM Recommendation on the replacement or reduction of the
use of methyl bromide as a phytosanitary measure.

Another example of CPM Recommendation relates
to ongoing activities of all Contracting Parties and the
IPPC Secretariat in the area of plant protection, in ac-
cordance with the IPPC, e. g. CPM Recommendation on
threats to biodiversity posed by alien species: actions within
the framework of the IPPC.

Comparison of International Standards for Phy-
tosanitary Measures (ISPMs) and CPM Recommenda-
tions

Standards, by definition, are documents estab-
lished by consensus and approved by a recognized
body, that provides for common and repeated use,
rules, guidelines or characteristics for activities or their
results, aimed at the achievement of the optimum de-
gree of order in a given context (ISPM 5).

IPPC Article XI, 2 (b) states that “The functions of
the Commission on Phytosanitary Measures shall be to
promote the full implementation of the objectives of the
Convention and, in particular, to:
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B craTbe XI, 2 (g) MKK3P roBopuTcs, 4To0: «DyHK-
uuett Komuccnu 1o GUToCaHUTAPHBIM MepaM SBJISeT-
Cs1 CIOCOOCTBOBATH ITOJIHOMY OCYILIECTBJIEHUIO Ieselt
HacToseld KOHBEeHIIUY U, B YaCTHOCTU:

* IPMHVMATb PEKOMEH/IALINY, HEOOXOAUMBbIE 1151
OCYIIeCTBJIeHUS HaCcTOs el KOHBeHITUM».

B HacTogee BpeMsa KOM npruHATO BOCEMb PEKO-
MeHIallul, IPUBEJIEHHBIX HUKE:

+R-01 JKuBble MonuGUIIUPOBaHHbIE OPTaHU3-
MBI, 61106€30MMaCHOCTb Y WHBA3WBHBIE UY)KEPOJHbIE
BUJIBI

+R-02 Yrpossl 6uopaszHoo6pas3uio, CBI3aHHbIE
C 4y>KepPOLHBIMU BHUJAMU: MEPONPUATHUSA B paMKax
MKK3P

+R-03 3amMeHa Wiy yMeHbIIeHNUE UCIIOJIb30Ba-
HUS GPOMUCTOrO MeTHJIa B KauecTBe (UTOCAHUTAPHOMN
MepBbI

+«R-04 OxBatr MKK3P BOLHBIX pacTeHUN

+R-05 Toproeuasa B MHTepHeTe (91€KTPOHHAS
TOPTOBJIS) PACTEHUSAMU U IPYTUMU MOAKAPAaHTUHHBI-
MU MaTepuajiaMu

+R-06 MopcKue KOHTEHHEPDI

*«R-07 BaXHOCTb AUarHOCTUKHU BPeLHBIX Opra-
HU3MOB

«R-08 MeToAbl BBICOKOIPOU3BOAUTENbHOTO
cexkBeHnupoBaHus (BIIC) B puTOCaHUTAPHOU AUATHO-
CTUKE

KpomMme Toro, B HacTosllee BpeMs JOroBapuBaio-
muecd ctopoHbl MKK3P paccMaTpuBawT MIPOEKT
Pexomenganuu KOM «Be3onacHoe IpeaocTaBiieHUe
MIPOLOBOJIBCTBYUS U APYTUX BULOB IIOMOIILY IJI IIPO-
(prnaKTUKY NHTPOAYKIIVY BPEeLHBIX OPTaHU3MOB IIPU
Upe3BbIUAWHBIX CUTYAI[UIX».

TakuM 06pas3oM, B XO[le CBOMX PETYISIPHBIX eXe-
TOIHBIX CECCHH MHOTYE BOTIPOCHI BEIHOCATCS Ha KOM
ILJIsI TIPUHSATUS PEelleHU WM COTJIacOBaHUS C LOTOBA-
PUBAOUIUMUCS CTOPOHAMU. ITU BOIIPOCHI MOTYT UMETh
pPa3Hble YPOBHU BA)KHOCTU Y Pa3HbIE [TOCJIeCTBUS I
JOroBapuBarLuxcsa CTOpoH KOM, HO BCe OHU CBI3aHbL
¢ muccueit MKK3P: 3amuTa pacTUTEIbHBIX PECYPCOB
MUpa U coflelicTBre 6e30I1acHON TOPTroBJIE.

« establish and keep under review the necessary
institutional arrangements and procedures for the de-
velopment and adoption of international standards,
and to adopt international standards”.

With regards CPM Recommendations and their
establishment, CPM Recommendations are the docu-
ments that are presented to the annual meeting of the
CPM.

IPPC Article X1, 2 (g) states that: “The functions of
the Commission on Phytosanitary Measures shall be to
promote the full implementation of the objectives of the
Convention and, in particular, to:

- adopt such Recommendations for the implemen-
tation of the Convention as necessary”.

As of today CPM has adopted following eight Re-
commendations:

+R-01 LMOs, biosecurity and alien invasive spe-
cies

+R-02 Threats to biodiversity posed by alien
species: actions within the framework of the IPPC

+R-03 Replacement or reduction of the use of
methyl bromide as a phytosanitary measure

+ R-04 [IPPC coverage of aquatic plants

+ R-05 Internettrade (e-commerce) in plants and
other regulated articles

+R-06 Sea containers

«R-07 The importance of pest diagnosis

+R-08 Preparing to use high-throughput se-
quencing (HTS) technologies as a diagnostic tool for
phytosanitary purposes

In addition, currently IPPC Contracting Parties are
reviewing the draft CPM Recommendation on safe provi-
sion of food and other aid to prevent the introduction of plant
pests during an emergency situation.

Hence, during its regular annual sessions, many
matters are put forward to the CPM for decisions or
agreement of its members. These matters can have dif-
ferent levels of importance and different implications
for CPM members but all them are linked to the mis-
sion of IPPC: protect global plant resources and facili-
tate safe trade.
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006 yuacTuu B 26-M
3acemaHuu I'pynnsl
akcrepToB EOK3P

110 GUTOCAHUTAPHBIM
MepaM aJig KapTodeasa

C.B. CYIAPUKOBA, cTapimuii HayYHbIH COTPYAHUK
Ja6opaTOpUY TeJIbMUHTOJIOTUY VICTIBITATEIbHOTO
Ja6opatopHoro reutpa PrBY «BHUUKP»,

e-mail: sudarikovah@mail.ru

(eBpane 2020 roma B 1. CaHTa-

Kpyc-ne-Tenepude, Vcnauus, co-

CTOSJIOCH 26-€ 3acefaHue ['pyIirbl

9KcIIepToB EBporieiickoit u Cpenu-

3eMHOMOPCKOM OpTaHM3alluM II0
KapaHTHHY ¥ 3amuTe pactrenud (EOK3P) mo duToca-
HUTapHBIM MepaM AJjs kaprodens (mantee — 'pyrma)
(https://www.eppo.int/MEETINGS/2020_meetings/p_
potmeas).

B 3acemaHuu NPUHSJIYN yYacTUe IPelCTaBUTENN
Cekperapuata EOK3P, cTpaH peruoHa, B TOM 4ucCjIe
Poccutickoit ®eneparniyiu, Cay»KObI 37I0POBbS PacTEHUH
npaBuTesibcTBa KaHapCcKUx OCTPOBOB, KOTOpas 6blyia
OpraHu3aTOpPoOM MeponpusaTus. [IpeacemaTenb 3acea-
Hus — l'eHepanbHbIN gupekTop EOK3P r-uH Huko XopH.
3acemanus I'pynIibl IPOXOAAT €5KerolHO, UX OCHOBHOM
LeJIbI0 SIBJISIeTCS pa3paboTKa IMOAPOOHBIX IIPOEKTOB
CTAaHIAPTOB B 06ylacTy (PUTOCAHUTAPHBIX Mep IJsd
kapTodend. JaHHbIe CTAaHIAPTHI ITocjie 0QUILUaTIbHO-
ro yrBepxzeHusa CoseroM EOK3P peKoMeHIYIOT AJid
NpUMEHEHNUS BCEM CTPAHAM — YWeHaM OpraHu3aIuu.

I'pymra 1o GuToCaHUTAPHBIM MepaM JAJisd KapTo-
(hens 6p1a cozmana B 1997 romy B KayecTBe CIIEIU-
QJIbHOM TPYIIITEI AJI Pa3paboTKy aKTyaJbHbIX HA TOT
MOMEHT CTAaHAAPTOB IJig KapTodesisi U peKOMeHZalui
IJIS1 KapaHTWHHBIX BPEIHBIX OPTraHN3MOB, CBI3aHHbBIX
¢ HuM. C 2006 roma I'pyrima pa6oTaeT Ha IMTOCTOTHHOMN
OCHOBE U paccMaTpPUBaeT BCe acCMeKThl yIIpaBJIeHUS
prcKaMu HallMOHAJbHBIMU OPraHM3aIlusIMU I10 Ka-
paHTuHY U 3amuTe pacteHuit (HOK3P) mis npemoT-
BpallleHUs MHTPOLYKIIMYU U PACIPOCTPaHeHUs Ka-
PAHTUHHBIX BPEIHBIX OPTAaHU3MOB U PETYINPYEMBbIX
HeKapaHTUHHBIX BPeAHbIX OPraHU3MOB, CBI3aHHBIX
c kapTodeseM. JKCIIePThl I'PyTIIbl HA3HAYAIOTCS CTPa-
"Hamm — wieHamu EOK3P. B pa6oTe I'pymimbl mpuHUMA-
0T yuacTue npefcTaBuTesiu Poccuiickol ®enepauu.

B moBecTke 3acelaHus paccMaTPUBaIU KOM-
TIJIEKC BOIIPOCOB, MOCBSIIEHHBIX pa3paboTKe U Iepe-
CMOTPY CTaHAAPTOB IO HAIlMOHAJbHBIM CUCTEMAM
uTOCAaHUTAPHOTO KOHTPOJIS IJIsT BPeLHBIX OPraHm’3-
MOB, ITOpaXkawImux KapTodesab, 1 pUTOCaHUTAPHBIM
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On participation

in the 26th meeting
of the EPPO Panel
on Phytosanitary
Measures for Potato

S.V. SUDARIKOVA, Senior Researcher

of Helmintology Laboratory of Laboratory Testing
Center of FGBU “VNIIKR”,

e-mail: sudarikovah@mail.ru

he 26th meeting of the European and Mediter-
ranean Plant Protection Organization (EPPO)
Panel on Phytosanitary Measures for Potato
(hereinafter — Panel) was held in Santa Cruz
de Tenerife, Spain, in February 2020 (https://
www.eppo.int/MEETINGS/2020_meetings/p_potmeas).

The meeting was attended by representatives of
the EPPO Secretariat, countries of the region, includ-
ing the Russian Federation as well as the Plant Health
Service of the Government of the Canary Islands, which
organized the event. The meeting was chaired by
Mr. Nico Horn, Director-General of EPPO. The Panel
meets annually and the main goal is to develop detailed
draft standards in the area of phytosanitary measures
for potato. After formal approval by the EPPO Council
these standards are recommended for application by
all member countries of the organization.

The Panel on Phytosanitary Measures for Potato
was established as an ad hoc panel for specific tasks in
1997 to develop then relevant standards for potatoes
and recommendations for quarantine pests associated
with them. Since 2006, the Panel has been working on a
permanent basis and considers all aspects of National
Plant Protection Organizations (NPPOs) risk manage-
ment to prevent the introduction and spread of qua-
rantine pests and regulated non-quarantine pests in
potato. Experts for the Panel are nominated by the
EPPO member countries. Representatives of the Rus-
sian Federation take part in the work of the Panel.

The agenda addressed a range of issues related to
the development and revision of standards for natio-
nal phytosanitary control systems for potato pests and
phytosanitary procedures. Experts of the Panel shared
the experience of their countries in this field.

The participants of the meeting were welcomed
by the Minister of Agriculture, Livestock and Fisheries
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npouenypaM. dKcepTsl ['py-
IIBbI TIOZEJIUIIUCDH OTIBITOM CBOUX
CTpaH B 3TOU 00JIaCTH.
Y4aCcTHUKOB 3acellaHUSA
IIPUBETCTBOBAaJla MUHUCTP
CeJIbCKOTO X034MCTBa, XKUBOT-
HOBOZICTBA U pbIGoBOICTBA Ka-
HapPCKUX OCTPOBOB I'-)Ka AJIUCUA
BanoocTeHze (puc. 1). OHa oT™Me-
THUJIA, YTO Ha KaHapCKUX 0CTpo-
Bax, B TOM umcie Ha TeHepude,
pa3BuTO KapTodesieBOLCTBO:
kapTodesb BRIPAUIUBAIOT Ha ce-
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MeHHBIE U IIPOJOBOJILCTBEHHBIE  Puc. 1. OTKpbITUe 26-r0 3acepaHusa Fpynnbl  Fig. 1. Opening of the 26th meeting of the

1esu. [Ipou3BOICTBO 30POBOr0  3KCMEPTOB MO (hUTOCAHUTaPHLIM MepaMm

(cBOGOIHOTO OT GoJIe3Hedt 1 Bpe- A9 kapTogens (https:/www.eppo.int/
MEETINGS/2020_meetings/p_potmeas) MEETINGS/2020_meetings/p_potmeas)

IuTejen) kapTodess UMeeT IJis
Kanapckux oCcTPOBOB 60JibIlIOe
3HaveHue. HeraTMBHO CKa3aJuCh Ha KapTodeaeBo -
cTBe ocTpoBa TeHepude MocaecTBUS UHTPOLYKIIUN
rBaTeMaJibCcKol kapTodenbHOU Mosu Tecia solanivora
¢ KIyOHSAMU KapTodes, UMIIOPTUPOBAHHOTO 13 BeHe-
cyaabl B 2000 rozxy. B 2019 romy oueHb CyXOH KauMaT
¥ BBICOKUE TEMIIEPATYPHI CTAJIY TIPUYNHON BBICOKOT'O
yPOBHS 3apakeHus Tecia solanivora.

YyacTHUKaM ['PyMITeI ObLIY ITPEICTABIEHBI OTUET
57-ro 3acemanusa Pabouell rpymiibl 10 GUTOCAHUTAP-
HBIM peryiaMeHTanusaM (r. barymu, ['py3us) u Ipe3eH-
Tanusa o 60-M 3acemaHuu I'pynmnsl 1o GUTOCAHUTAP-
HBIM MepaM (BpayHIIBeur, [epMaHusi), COCTOSIBIIIUXCS
B 2019 ropy. ITo pesynbraTam 3acemganuii Cekperapuar
EOK3P moATr0oTOBMJ OTUYET, KACAIOIUIUMCSA CEMU BUJIOB
HeMaTo[ posia Meloidogyne, Haxopsaiiuxcsi B CUTHAJb-
HOM 1 A2 cuuckax EOK3P. B TeueHne mocjaeIgHNX JIET
B criricok EOK3P A2 6bLIM L06aBJIEHbI JiBa HOBBIX BUA:
Meloidogyne enterolobii u M. mali. Tpu Buna — M. ethiopica,
M. luci, M. graminicola — 6b1m1u mo6aByeHbl B CUTHAb-
HBIY CIIMCOK II0 UTOraM HAallMOHAJbHBIX aHAJINU30B
tbutocanurapubix puckoB (ADPP), BHITOJHEHHBIX
B 2017 rony. 'pynnamu mo GUTOCAaHUTAPHBIM MepaM
Y IVMarHOCTUKE B HEMATOJOTUU ObLIN OIpeJieeHbl
IIyTU pacrpocTpaHeHus 3TUX BUIOB Meloidogyne, 06-
CY’KJIeHBI YCJIOBUS [IJISI CO3LAaHMs CBOOOIHBIX OT BPe/-
HBIX OPTaHW3MOB 30H, MECT M YUaCTKOB IIPOU3BO/ICTBA,
a Tak’ke OTpeJesieHbl MyTH ¥ MEPHI 110 YIIPaBIEHUI0
(huTocaHMTAPHBIMY PUCKAMU JIJISI STUX BPEIHBIX OpTa-
HU3MOB. Harmpumep, 0TMeYeHO, UTO J1J1s1 G0JIbIIHCTBA
BUIOB Meloidogyne cTaTyc 30HbI, CBOOOAHOU OT BpeN-
Tesel, 6yIeT TPYAHO rapaHTUPOBaTh. PEKOMEHZIOBAHO
paccMaTpMBaTh MECTO U YUACTOK ITPOM3BOJICTBA KakK
HauboJiee HaZeXKHbIE IJIS ONIpeieJIeHUs cTaTyca.

YyacTHuKU ['pynnbl 1o GUTOCAHUTAPHBIM Me-
paM ajsg kapTodens MoAAepKaay IMTO3UILNI0 KOJIJIET.
I'pynmna Takxe obcynuia pa3paboTKy yCJIOBUN g
CO3[IaHMS yYaCTKa IPOU3BOACTBA, CBOOOLHOIO OT raji-
JIOBBIX HeMaTo[I poza Meloidogyne. BbLj0 OTMEYEHO, YTO
06GBIYHO 9TV HEMATO/IbI HAXO/[SITCS HA BEChbMa OrpaHu-
YeHHOU TePPUTOPUH, TIPUYPOYEHBI K TTIECUAHBIM IT0Y-
BaM, U C SKOHOMUYECKON TOUKYU 3peHUs TpeboBaHUe
cBOGOZHOTO MeCTa U yyacTKa IPOU3BOJCTBA SIBJISIETCS
OTNITUMAJbHBIM. DKCIIEPTHI TMPEIJIOKUINA TPOBOLUTD
TECTUPOBAaHME yYacTKa IIPOU3BOJICTBA CPa3sy MOCe
BBIPAIMBAHUS BOCITPUUMUYMBOIO PACTEHUSI-X03SIUHA,
YTO TI03BOJISIET IOCTOBEPHO BBIIBUTH BPEIUTEIS.

B xopie 3acefiaHus1 ObLIIY PACCMOTPEHBI CTAHIAPTHI,
HaXOJSIIMECS B PeLaKIIUY, U POEKTHI HOBBIX CTaHIap-
TOB, HEOOXOIMMOCTH KOTOPBIX B HACTOSIINI MOMEHT

EPPO Panel on Phytosanitary Measures
for Potato (https://www.eppo.int/

of the Canary Islands, Ms. Alicia Vanoostende (Fig. 1).
She noted that the Canary Islands, including Tenerife,
have developed potato farming: potatoes are grown
for seed and food purposes. The production of healthy
(disease- and pest-free) potatoes is of great importance
for the Canary Islands. Potato production in Tenerife
has been adversely affected by the introduction of Gua-
temalan potato moth Tecia solanivora with potato tubers
imported from Venezuela in 2000. In 2019, a very dry
climate and high temperatures caused high levels of
contamination with Tecia solanivora.

The participants were presented the report of the
57th meeting of the Working Party on Phytosanitary
Regulations (Batumi, Georgia) and a presentation on
the 60th meeting of the Panel on Phytosanitary Mea-
sures (Braunschweig, Germany) held in 2019. As a re-
sult of the meetings, the EPPO Secretariat prepared a
report on seven species of nematodes belonging to the
genus Meloidogyne which are included in the EPPO Alert
and the EPPO A2 lists. In recent years, two new species
have been added to EPPO A2 list: Meloidogyne enterolobii
and M. mali. Three species — M. ethiopica, M. luci, M. gra-
minicola — have been added to the Alert list based on
the results of national Pest Risk Analyses (PRAs) con-
ducted in 2017. The Panels on Phytosanitary Measures
and Diagnostics in Nematology determined the ways of
distribution of these species of Meloidogyne, discussed
the conditions for the establishment of pest-free zones,
places and production areas, and also determined the
ways and measures for the pest risk management of
these pests. For example, it was noted that for most
species of Meloidogyne the pest-free status will be dif-
ficult to guarantee. It is recommended to consider the
place and area of production as the most reliable for
status determination.

The participants of the Panel on Phytosanitary
Measures for Potato supported the position of their col-
leagues. The Panel also discussed the development of
conditions for the establishment of a production site free
of gall nematodes of the genus Meloidogyne. It was noted
that these nematodes were usually located in a very li-
mited area, confined to sandy soils, and from an eco-
nomic point of view, the requirement for free place or
production area is optimal. Experts proposed to test the
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OYeHb aKTyaJibHa. Hampumep, cTpa-
Terus 60pbOBI C TAKUM BPEIOHOCHBIM
3aboJjieBaHMEM, KaK pak kapToders,
BBI3BIBAEMBIM TpuboM Synchytrium
endobioticum, BKJItoUaeT B cebs uc-
MI0JIb30BaHeE YCTOMUMBLIX K 3abosie-
BaHUIO COPTOB. B paMKax 3TOM cTpaTe-
TUU U C LIeJIbI0 KOOPAUHALMY YCUTIUHI
cTpaH — wieHoB EOK3P B mpousBo-
CTBe TaKUX COPTOB KapTodens [pymn-
na paspaborana npoekt CTaHzapTa
PM 3/NEW «TecTupoBaHNE COPTOB
Kaprodens AJsS OIeHKU YyCTOWYuU-
BOCTU K Synchytrium endobioticum».
Ha 3acemanuu obCcymuiu TPOEKT
CraHmapra IOCJie KOHCYJIbTAIlUU
CTPaH, KOTOPYI0 IIPOBEJIU B JleKabpe
2019 ropa. [TomyyeHbl KOMMEHTAPUU

ot Yexuu, Ppaniyy, l'epManunt, POC-  pyc 2. Kamepa nns 06pabotku npoaykumn Puc. 3. 06paboTaHHas NpoayKLMs

cun u lIsenun. C pOCCUNCKOMN CTO- YIIEKUCTIBIM Fra30M OT KapToenbHoM
POHBI B IIOATOTOBKE KOMMEHTapHUeB  monu (hoto C.B. CyaapukoBoit)

IIPMHHMAJIU y4aCTue CIIeIUaJIMCThI

u ®I'BHY «BcepoccUiCKUM HAyUYHO-
UCCIIEeN0BATENbCKUI UHCTUTYT Kap-
ToheJIbHOTO X03sticTBa uMeHu A.I. Jlopxa». B maHHOM
CraHIapTe pacCMOTPEHBI TPU METOLA TeCTUPOBAHUSI
COPTOB, OJUH 13 KOTOPBIX — MeToz, CliuKkepMaHa — Ipu-
MeHseTcs B Hallel crpaHe. CTaHIapT HalleJeH Ha Co-
TJIaCOBaHME METO/IOB OIIEHKU YCTOMUUBOCTH, YTO TAET
BO3MO>XHOCTb CPaBHUBATh pe3ybTaThl. OnHaKo B CTaH-
JapTe TaKXXe IPU3HAIOTCS Pa3JIUUHbIe CTIOCOObI TECTHU-
POBaHUS B OTAEIBHOCTU. ['PYIIION GBLIO IPEAJIOKEHO
He BKJII0UaTh B CTaHJapT [1OJIEBBIE U/UJIU TOPIIOYHbIE
TEeCThbI, KOTOPbIe TIPAKTUKYIOTCS B HEKOTOPBIX CTpa-
Hax — wieHax EOK3P, HO nipefocTaBUTh CTpaHe BO3-
MO’KHOCTb MCIIOJIb30BaTh UX [10 CBOEMY YCMOTPEHUIO.
B 11esiom CTaHzapT mpefBapuTeIbHO 0f106peH ['pyrimnoi
¥ TI0CJIe OKOHYATEJIbHOTO 06CY’K/I€HNS Y COTJIACOBAHUS
¢ Pa6ouell rpymIioi sKCIepToB ¥ Pabouel TpyIimo 1mo
(uTOCaHUTAPHBIM pPerjiaMeHTaluAIM OyieT HallpaBieH
CoBeTy IJig yTBEPXKIeHNUS.

B HacTosIee BpeMs Haspeja HEOOXOAUMOCTh
B IOTIOJIHEHUY HEKOTOPBIX CYILIECTBYIOIIMX CTaHZAP-
TOB HOBBIMU JAHHBIMU U PacIIMpPeHUU 06JIacTU UX
IpUMeHeHUd. ITO KacaeTcd, HarpuMep, CTaHgapTa ce-
puu HatimoHa bHbIE CUCTEMbBI (PUTOCAHUTAPHOTO KOH-
TpoJist PM 9/25 (2) «Bactericera cockerelli and Candidatus
Liberibacter solanacearum», KOTOPbI¥ 6bLI IOMTOJHEH
eBponelickumu ramiotunamu C, D, E. CyliecTBy10-
mas Bepcus Crangapra PM 9/25 (1) paspaboraHa mJjis
aMepuKaHCKUX ramjaotunoB Candidatus Liberibacter
solanacearum A u B, mopaxatomux kapTodeib. Bo36y-
IuTeNb 60Jie3HU «3e6pa YuI» KapTodess U eTo Iepe-
HOCYWK BXOJAT B IlepeuHr Al KapaHTUHHBIX BPeLHBIX
OpPraHU3MOB, OTCYTCTBYHOILUX B peruoHe EOK3P u Ha
TeppuTopuu EBPasmiicKoro 3KOHOMUYECKOT0 COH3a
(EADC). VccnenoBaHus, TPOBEJIEHHbBIE B TEUEHUE T10-
clleHUX JIeT, TI0Ka3aJiy, YTO MIPUCYTCTBYIOIINUE B pe-
ruoHe EOK3P eBpomneiickye TalIOTUIIBI BPEILHOI0 Op-
raHusma C, D, E Taxkxe IpeLCcTaBJIAIT OIIaCHOCTD AJIS
KapTodesa U KyJIbTyp ceMelicTBa Apiaceae u MOTyT
TIEPEHOCUTHCS JIUCTOGJIOMIKAMY, PACTIPOCTPAHEHHBIMU
B EBpore. BkiitoueHue B CTaHZapT HOBBIX FAIlJIOTUIIOB,
KOTOPBIe MMEIOT OrpaHUYeHHOe pacIIpoCTpPaHeHYe Ha
Tepputopun EOK3P, TpebyeT Apyrux GUTOCAaHUTAPHBIX

- Fig. 2. Chamber for carbon dioxide
BcePOCCI’H’ICK?rO LOEeHTpa KapaH- treatment of products against potato
TuHa pacteHuit (PI'BY «BHUUKP»)  moth (photo by S.V. Sudarikova)

yrnaKoBaHa B NaKeTbl
(choTo C.B. CynapukoBoin)

Fig. 3. Processed products
are packaged in packets
(photo by S.V. Sudarikova)

production area immediately after the susceptible host
plant is grown, which allows to reliably identify the pest.

During the meeting, the standards under review
and the draft of new standards, the need for which is
currently very urgent, were discussed. For example, the
strategy to control a harmful disease such as potato wart
disease caused by Synchytrium endobioticum includes the
use of disease-resistant varieties. As part of this strate-
gy, and in order to coordinate the efforts of EPPO mem-
ber countries in the production of such potato varieties,
the Panel developed draft Standard PM 3/NEW “Tes-
ting of potato varieties to assess resistance to Synchy-
trium endobioticum”. The meeting discussed the draft
Standard after a country consultation held in Decem-
ber 2019. Comments were received from the Czech Re-
public, France, Germany, Russia and Sweden. On the
Russian side, experts from the All-Russian Plant Qua-
rantine Center (FGBU “VNIIKR”) and FGBNU “All-Rus-
sian Research Institute of Potato Farming named af-
ter A.G. Lorkh” took part in preparing comments. This
Standard covers three methods of testing varieties, one
of which is used in our country — the Spieckermann me-
thod. The standard is aimed at harmonizing methods of
resistance evaluation, which makes it possible to com-
pare results. However, the Standard also recognizes dif-
ferent testing methods separately. It was suggested by
the Panel that field and/or pot tests, which are practiced
in some EPPO member countries, should not be inclu-
ded in the Standard, but that the country should be al-
lowed to use them at its discretion. In general, the Stan-
dard was approved in advance by the Panel and, after
final discussion and agreement with the Expert Working
Group and the Working Party on Phytosanitary Regula-
tions, will be sent to the Council for approval.

There is now a need to supplement some exist-
ing standards with new data and expand their scope.
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Mep. CTaHmapT 661 [OPa6OTaH C yYETOM HOBBIX JTaH-
HBIX, paciiupeHa 06JiIacTb ero IpUMeHEHUS, OH TaKKe
IonoiHeH I[TpunoxxeHueM 4 «CucteMa KOHTPOJS IJist
rarmiotunoB Candidatus L. solanacearum, IprUCyTCTBY-
omux B pernode EOK3P (C, D, E)», paspaboTaHHBIM
B 2019 rogy 1 0XBaTbIBAKOLUIUM MEPHI 110 CHUXEHUIO
PUCKa. OTU TaIlJIOTUIIBI, & TAKXKE HOBbIE, BBISIBIISIEMbIE
B cTpaHax EBpOIbI, 6yAyT KOHTPOJUPOBATHCS KakK pe-
TyJupyeMble HeKapaHTUHHbIE BpeJlHble OPTaHU3MbI
(PHKBO). I'pymnna moJTHOCThIO TIOAePsKaia TOAX0]I,
MIpeJIOKeHHBIN B HacTosmeM CtaHmapTe. Blio oTMe-
4eHO, UTO IIPU BCIIBINIKAX 3a60eBaHUs Ha KapTodee
OYEeHb BakHA UAeHTU(UKALIUA TaIllJIOTUIIA, TAK KaK
BBISIBJIEHME TarjioTuIa A uiu B MoXeT yKasblBaTh Ha
3aHOC IlepeHocYuKa B. cockerelli, KOTOPBIN OTCYTCTBYET
B EBpore. CTaHmapT 66T TAKXKE JOTIOJTHEH TTIePeYHEM
CTpaH, Tlle pacIpocTpaHeH mepeHocuuk B. cockerelli.
[TepeCcMOTpPeHHBIN MPoeKT CTaHJapTa C HEKOTOPHIMU
U3MeHEeHUSIMY, BHECEHHBIMU Ha 3acCeaHuu ['PyTIITHI,
OyzeT HalpaBJeH Ha KOHCYJIbTAllUY CTPaH.

B pamkax o6cyxaeHns He0OX0JUMOCTU IIePeCcMo-
Tpa HEKOTOPBIX CTAHZAPTOB C YYETOM HOBBIX JTaHHBIX
OTMEYEeHO, UTO I1eJieco06pa3Ho rnepecMoTpeTh CTaH-
IapT PM 3/68 «TecTupoBaHue COPTOB KapTodes s
OIIEHKHU YCTOMYUBOCTH K Globodera rostochiensis v Globo-
dera pallida» c NCTIOJIb30BaHNIEM PE3YJIBTATOB IIPOEKTOB
PalAdapt u Polyfit, koTopble elile He OGbLIU 3aBEPIIEHBI.

B nepecmotpe Hyxzgaetca u Ctanzapt PM 3/70
«CepTudukainusa kiybHel KapTodesas Ha DKCIOPT
U UX IPOBepPKa Ha COOTBETCTBUE IIPU UMIIOPTE». ITOT
CraHpmapT yXe 6611 paccMOTpeH I'pymroii mo duroca-
HUTAPHBIM MHCIEKIUSAM, KOTOpas NMpeJioKuia pac-
IIUPUTDH ero, JOTOoJHUB UH(opMalueil 0 BpeAHbIX
opraHuaMax, ¥ pacCMaTPUBATh OTHEJbHO CEMEHHON
U TIPOJIOBOJILCTBEHHBIHN KapTodesb. [To MHeHNIO ['pyTI-
161 TI0 QUTOCAHUTAPHBIM MepaM JJisi KapTodess, He-
06x0auM IO POOHBIN aHAJNN3 TJIAHUPYEMOU pPaboThI
Haz CtaHmapToM. PelleHue o iepecMOTpe IepeHecin
Ha cjeyiolee 3acelaHue ['PyIIIbL.

AkTyasbHOU TPO6JIeMOii B KapTO(heIeBOICTBE IJIsT
cTpaH — wieHoB EOK3P ocTaeTcs 6ypast THUJIb KApTO-
(¢ens, BoI3bIBaeMas 6akTepueli Ralstonia solanacearum.
JKcrepT 13 HuniepoiaHmoB MOAeIuICs HalliOHAIbHBIM
OTIBITOM GOPBLORI C R. solanacearum ¢ MOMEHTA IIePBOH
BCIIBINIKY B 1995 rogy. OH NMogUepKHYJI, YTO AJsd dhep-
MEepPOB aKTyaJbHBI JIBA CIIoco6a 3apakeHus IOCaoK
kaprodend R. solanacearum: yepes 3arpsi3HEHHBIE I10-
BEPXHOCTHBIE BOZbI MJIU C 3apaKeHHOU ITapTreli CeMSH.
C 2005 rozma ucCrioyib30BaHUE TIOBEPXHOCTHBIX BOJ, AJISI
IIPOU3BOJICTBA CEMEHHOTO KapTodens B Huzepaanmax
3arpelleHo, ¥ JaHHbIYU 3aIIpeT MOJHOCTbIO MO IePIKI-
BaeTCs TIPOU3BOAUTENAMU. [JIs1 TPOAOBOJILCTBEHHOTO
kapTodesis 3TO BO3MOKHO JIOKQJIbHO, TOJIBKO ITOCJIE Te-
CTUPOBAHUS IIPO6 BOABI HA OTCYTCTBUE R. solanacearum.
OpHaxko 3apakeHue Kaptodens R. solanacearum MoXeT
IIPOUCXOAUTD B Pe3YJIbTaTe YaCTUUHOI'O 3aTOTIJIEHUS
T10JIe ITPU SKCTPEMAaTbHBIX KIMMATUUYECKUX YCIOBUIX.
Ilyist TOTO, YTOGBI BPEIHBIN OPTraHU3M JIOCTUT KOHIEH-
Tpaluu, JOCTATOUYHON AJig 06HapyXeHUs, TpebyeTcsa
2-3 0/, T09TOMY MOMEHT €TI0 UHTPOAYKITUY He BCeraa
MOXXeT GBITH Cpasy oIpeiesieH. Bce aHHbBIE O BbISBIIE-
HUU R. solanacearum 6bLIY OCHOBAHbI Ha JJAG0PATOPHBIX
UccaeJoBaHUAX 6eCCUMIITOMHOTO KapTodesd, a He Ha
06HaPYXEHUSIX 3apaKEHHOTO KapTo(desis ¢ BhIPaXKeH-
HbIMU cumnTomaMmu. C 1995 ropa riporpamMma cCucTeMa-
TUUeCKOTro TecTupoBaHud R. solanacearum w Clavibacter
sepedonicus TTPOBOAUTCS HA BCEX MMAPTUIX CEMEHHOTO

Puc. 4. TeXHUYECKUI BUSUT HA YHACTKM MO NMPOU3BOACTBY
KapTochens u ouaru reateMasibCKoi KapTohesbHON Monu
(https://www.eppo.int/MEETINGS/2020_meetings/p_potmeas)

Fig. 4. Technical visit to potato production sites and outbreaks
of Guatemalan potato moth
(https://www.eppo.int/MEETINGS/2020_meetings/p_potmeas)

This is the case, for example, of Standard of the Na-
tional Regulatory Control System Series PM 9/25 (2)
“Bactericera cockerelli and Candidatus Liberibacter sola-
nacearum”, which has been supplemented by the Euro-
pean haplotypes C, D, E. The current version of Standard
PM 9/25 (1) is designed for the American haplotypes of
Candidatus Liberibacter solanacearum A and B that af-
fect potatoes. The agent of potato “zebra chip” disease
and its vector are included in the lists Al of quarantine
pests that are absent in the EPPO region and in the ter-
ritory of the Eurasian Economic Union (EAEU). Studies
conducted in recent years have shown that the Europe-
an haplotypes C, D, E present in the EPPO region also
pose a danger to potatoes and Apiaceae crops and can
be carried by psyllas common in Europe. The inclusion
in the Standard of new haplotypes, which have limited
distribution in the EPPO area, requires other phytosa-
nitary measures. The Standard has been updated to
take into account new data, its scope has been expand-
ed and also supplemented by Annex 4 “The control sys-
tem for haplotypes of Candidatus L. solanacearum, pre-
sent in the EPPO region (C, D, E)”, developed in 2019,
covering risk reduction measures. These haplotypes,
as well as new haplotypes identified in European coun-
tries, will be controlled as Regulated Non-Quarantine
Pests (RNQPs). The Panel fully supported the approach
proposed in this Standard. It was noted that the identi-
fication of haplotype was very important in potato out-
breaks, as the identification of haplotype A or B may
indicate the introduction of vector B. cockerelli, which is
absent in Europe. The standard has also been supple-
mented by a list of countries where carrier B. cockerelli
is distributed. The revised draft Standard, with some
modifications made at the Panel meeting, will be sent
for country consultations.

In discussing the need to revise some standards
to reflect new data, it was noted that Standard PM 3/68
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Puc. 5. MoHuTOpUHF reaTeManbckoit  Fig. 5. Monitoring of Guatemalan
KapTogesibHOW MOJY C NOMOLLbIO potato moth with the use

thepOMOHHOI I0BYLLKM
(cpoTo C. Picard)

of a pheromone trap
(photo by C. Picard)

KapTodesis KaK YacTh rOJUIAHJCKOM CUCTEMBI TTaCTIOP-
TU3ALMU PaCTEHUN. ITO HENIPEPBhIBHOE TECTUPOBAHNE
TI03BOJIIET BBIIBIIATH R. solanacearum Ha paHHel cTaguu
(To mosiBIIEHMS KaKUX-JINOO CUMIITOMOB) U YCTPAHATh
3apaKeHHBIM MaTepuas U3 IPOM3BOACTBEHHOU IIe-
TIOUKU ceMeHHOro KapToded. [Ipu xpaHeHUU U Tiepe-
BO3Kax HU pasy He GbLI0 0GHAPYKEHO TTEPEKPECTHOTO
3apakeHUsI MeX/IY MapTUsIMU KapTodes.

OTMeueHO, UYTO KOJIbIleBasg THUJb KapTodesas
C. sepedonicus TOXe SIBJISIETCS ITPOBJIEMON IJII KapTo-
(eneBosicTBa, HO UMEET MeHbIIIee 3HAUEHNE, YeM OY-
pas THUJIb.

[To MHeHUIO ['PyMIIBI, C y4ETOM HAapPaboTaHHOTO
CcTpaHaMU OmbITa 60PbOBI C 6YPO THUIIBIO KapTode-
Jis Ha3peJjia HeobXoAMMOCTh mepecMoTpa CTaHIaPTOB
cepuu HamuoHaJbHbIE CUCTEMBI (DUTOCAHUTAPHOTO
KoHTpoJist PM 9/3 “Ralstonia solanacearum” u PM 9/2
“Clavibacter michiganensis subsp. sepedonicus”. B CTan-
mapTt PM 9/2 Heo6X0quMO BHECTH TIOTIPABKYU C YUYETOM
06HOBJIEHNS TaKCOHOMMM (HOBOe HaszBaHue Clavibacter
sepedonicus) ¥ OTKOPPEKTUPOBATH €ro 00JIaCTb ITPUMe-
HEeHUS. YJYaCTHUKYU ['PYIIbl OTMETUJIN Gojiee BbICO-
KU TpUopuUTeT IepecmoTpa Ctanmapra PM 9/3 mng
R. solanacearum. I'pyTinia peKoMeHIoBaJia IIpU ero repe-
CMOTpE yYeCTb BOBMOXKHBIE PUCKU JIJI yIACTKOB IIPO-
U3BOJCTBA C PACTEHUSIMU, He ABJIFIOIIUMUCS X035€e-
BaMU R. solanacearun; pucK IiepeKpeCcTHOT0 3apaXkeHus
mapTui KapTodes; 4acToTy oT6opa 1npob u T. .

JIls1 HEKOTOPBIX BPEJHBIX OPraHU3MOB, HAIlPU-
Mep BUPYCOB U BUPOUJIOB, BAXXHOU MepOil KOHTPOJIS
SIBJISIETCS IPUMEHEHNE Ae3nHDUIUPYIOIUX CPEICTB.
[IpoBemeHre uccaemoBaHu 3 HEeKTUBHOCTY BO3-
IelicTBUS e3nH(PEeKTaHTOB Ha BpeJHble OPraHU3MBbl,
0OHOBJIEHUE PEECTPOB Je3MHDUIUPYIOUUX CPEJICTB
B CTpaHaX SIBUJIMCH IIPELIIOChIIKAaMU K IIEPECMOTDY
CranpapTa cepuu HalinoHaJabHble CUCTEMbBI (hUTOCA-
HUTApPHOTO KOHTpPoJsI PM 9/13 «Bupouj BepeTeHO-
BUAHOCTU KIybHel KapTodens (PSTVd)». s KoH-
TpoJisi 3a60JIeBaHMS TIPeJIOKEHO BHECTY U3MEHEeHU S
B CITUCOK JIe3UH(MUITUPYIOIIVX CPENICTB U IOTTOJTHEHUS
K JaHHOMY criicKy. OTMeUeHO, YTO CTaTyC OpraHusMa
B EC u3MeHeH Ha pPeryaupyeMblii HeKapaHTUHHBIH,
Ho B EOK3P oH HaxomuTca B crincke A2 U SIBISIETCSA
KapaHTWHHBIM B HEKOTOPBIX CTPaHAaX — YJeHax opra-
Husanuu. CiaenyeT o6CyoUThb, IBIAIETCS JIU PEKOMEH-
nmarus EOK3P perynupoBars PSTVd Kak KapaHTUHHBIN

“Testing of potato varieties to as-
sess resistance to Globodera ros-
tochiensis and Globodera pallida”,
should be revised using the re-
sults of the PalAdapt and Polyfit
projects that have not yet been
completed.

Standard PM 3/70 “Export
certification and import com-
pliance checking for potato tu-
bers” also needs to be revised.
The Standard has already been
reviewed by the Panel on Phy-
tosanitary Inspection, which
proposed to expand it includ-
ing information on pests and to
consider seed and ware potatoes
separately. The Panel on Phy-
tosanitary Measures for Potato
believes that a detailed analysis
of the planned work on the Stan-
dard is needed. The decision on the revision was de-
ferred to the next meeting of the Panel.

A topical issue in potato production for EPPO
countries is the potato brown rot caused by the bacteri-
um Ralstonia solanacearum. The expert from the Nether-
lands shared national experiences in controlling R. so-
lanacearum since the first outbreak in 1995. He stressed
that there are two ways for farmers to infect potato
plants with R. solanacearum: through contaminated sur-
face water or with contaminated seed lots. Since 2005,
the use of surface water for seed potato production has
been banned in the Netherlands and this ban is fully
supported by producers. For ware potato, this is only
possible locally, after testing water samples for the ab-
sence of R. solanacearum. However, contamination of
potatoes with R. solanacearum may occur as a result of
partial flooding of fields under extreme climatic con-
ditions. It takes 2—-3 years for a pest to reach a concen-
tration sufficient for detection, so the moment of in-
troduction cannot always be immediately determined.
All data on the detection of R. solanacearum were based
on laboratory studies of asymptomatic potatoes rath-
er than on the detection of infected potatoes with pro-
nounced symptoms. Since 1995, the systematic testing
programme for R. solanacearum and Clavibacter sepedoni-
cus has been carried out on all seed potato lots as part of
the Dutch plant passport system. This continuous test-
ing makes it possible to detect R. solanacearum at an ear-
ly stage (before any symptoms appear) and to remove
contaminated material from the seed potato produc-
tion chain. During storage and transport, no cross-con-
tamination between lots of potatoes was ever detected.

It has been noted that the ring rot of potatoes
C. sepedonicus is also a problem for potato production,
but of less importance than brown rot.

According to the Panel, in view of the experience
gained by countries in controlling potato brown rot,
there is a need to revise the Standards of the National
Phytosanitary Control System series PM 9/3 “Ralstonia
solanacearum” and PM 9/2 “Clavibacter michiganensis sub-
sp. sepedonicus”. Standard PM 9/2 should be amended to
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BPEIHBIM OPraHu3M I0-TIPEeXXHEMY aKTyaIbHOM. CpaB-
HEHUE CIIUCKOB PETYIMPYEMBIX BPEAHBIX OPTaHU3MOB
EOK3P, EC 1 EA3C y’xe BKIIIOUEHO B [IOBECTKY CJIEYIO-
IIero 3acelaHus ['PyIITI 9KCIIEPTOB 10 (DUTOCAHUTAP-
HBIM MepaM, 1 3TOT BOIIPOC Takxe OyIeT MOJHUMAThCS.
[TepecmoTp CTaHAApPTa OTJIOXKEH HA CJIEAYIOMINI TOf,
AKTyaJIbHOM ZJIs1 CTPAaH PervoHa OCTAEeTCs IIPO-
67eMa, CBI3aHHAsA C UHTPOAYKIINEHN BPeIHBIX Opra-
HU3MOB B pe3yJibTaTe IepeMelleHus ITOUBEI C TIPO-
OyKIMen. dKcrmepTaM ObLI MpPeACcTaBJIeH IPOEKT
Cranmapta PM 3/NEW «¥YripaBieHre (GQUTOCAaHUTAPHBI-
MU pUCKaMU [IJIs KyJIbTYPbl KapTodess B pe3yabTaTe
IepeMeleHns TTOYBhI, CBI3aHHON C KOPHEIJIOLaMU
u KaprodeneM». Bce KOMMeHTapuu, MpeACcTaBIeH-
Hble Ha IocJeHeM 3acefaHuu ['Pymmbl, 6bLIU IPU-
HATHI BO BHUMaHue. [IpoekT CTtaHmapra 6bLI pac-
IIPOCTPaHEH Cpefy accolualyii 3aMHTEPECOBAHHBIX
cropoH (EUPPA, EUROPATAT, CIBE, COPA-COGECA
1 FRESHFEL). HeckoJIbKO HOBBIX KOMMEHTaPUEB ObLIO
noaydyeHo oT EUROPATAT u CIBE. BHeceHBI HOBbIE
JIaHHbIE 0 BOBMOXXHBIX ITYTSAX PACIIPOCTPAHEHNS BPE/I-
HBIX OPraHW3MOB, CBI3aHHBIX C KapTodesieM, a Takxe
IaHHbIe 00 UX BBDKMBAEMOCTH B ITIOUBe 6€3 pacTeHU -
xo3s1rHa. Ocoboe BHUMaHue B CTaHapTe GbLIO yae-
JIEHO BO3MOXHOCTHY IIePEeHO0CAa BPEIHbIX OPTaHU3MOB
C caxapHOY CBEKJIOH, 3arpsI3HEHHON IMOYBOM, TaK KaK
B €BPOTIENCKUX CTPaHaX CBEKJIa YaCTO BO3/IeJIbIBAeTCS
B ceBO0OOpOTE ¢ KapTodesieM. B OTHOLIEHMY 3TOM IPO-
Iykiyuu B CTaHIapPT BHECEHDI IOTIOJTHUTENbHBIE (DUTO-
caHUTapHbIe MepPbl. JI0TI0JIHEHBI MEPHI 110 YIIPABJIEHUIO
pucKamu IIpU COPTUPOBKE, YITAKOBKE U/UJIU TIepepa-
6OTKe IIPOAYKIINY, a TAK)XKE IIPU TTepeMeIeHUH TOYBHI,
CBSI3aHHOMU c mpoxykiueii. [IpenJjioxeHo B CTaHzapTe
IIaTh peKoMeHmanuu hepMepam 0 TOM, KaK COXPaHUTD
BO3MOYXHO 60JiblIle TIOUBHI Ha 110Jie (hePMBI, a TaKXKe

iy S

Puc. 6. I'BaTeManbckas kapToenbHas Puc. 7. KapTodenb, nopakeHHbIN

monb Tecia solanivora Tecia solanivora
Ha (hepOMOHHOIA JTIOBYLUKE

(choTo C. Picard)

Fig. 6. Guatemalan potato moth
Tecia solanivora on a pheromone trap
(photo by C. Picard)

Tecia solanivora

(¢hoTo C.B. CypapukoBoit)
Fig. 7. Potato infected with

(photo by S.V. Sudarikova)

take into account the update of the taxonomy (new name
Clavibacter sepedonicus) and adjust its scope of applica-
tion. Participants of the Panel noted that the revision of
Standard PM 9/3 for R. solanacearum was a higher prio-
rity. The Panel recommended to take into account pos-
sible risks for production areas with plants that are not
hosts of R. solanacearum; risk of cross-contamination of
potato lots; frequency of sample collection, etc.

For some pests, such as viruses and viroids, disin-
fectants are an important control measure. Research on
the effectiveness of disinfectants’ impact on pests, up-
dating the registers of disinfectants in countries were
the prerequisites for the revision of the Standard of Na-
tional Regulatory Control Systems series PM 9/13 “Pota-
to spindle tuber viroid on potato (PSTVd)”. Amendments
and additions to the list of disinfectants for disease con-
trol were proposed. It was noted that the status of the or-
ganism in the EU was changed to regulated non-quaran-
tine, but in EPPO it is in the list A2 and is quarantine in
some member countries of the organization. It should be
discussed whether the EPPO recommendation to regu-
late PSTVd as a quarantine pest is still relevant. A com-
parison of the EPPO, EU and EAEU lists of regulated pests
is already on the agenda of the next Panel on Phytosani-
tary Measures and this issue will also be raised. The revi-
sion of the Standard has been postponed to the next year.

The problem associated with the introduction of
pests as a result of soil movement with products remains
relevant for the countries of the region. The experts were
presented with the draft Standard PM 3/NEW “Manage-
ment of phytosanitary risks for potato crops resulting
from movement of soil associated with root crops and
potatoes”. All comments presented at the last meeting
of the Panel were taken into account. The draft Stan-
dard was distributed to associations of concerned par-
ties (EUPPA, EUROPATAT, CIBE, CO-
PA-COGECA and FRESHFEL). Several
new comments were received from
EUROPATAT and CIBE. New data on
possible pathways of potato pests as
well as data on their survival in soil
without a host plant have been intro-
duced. Special attention in the Stan-
dard was paid to the possibility of the
transfer of pests with sugar beet, con-
taminated soil, as in European coun-
tries it is often cultivated in crop rota-
tion with potatoes. For these products,
additional phytosanitary measures
have been introduced to the Stan-
dard. Risk management measures for
sorting, packaging and/or processing
of products, as well as for the move-
ment of soil associated with products,
have been added. The Standard offers
guidance to farmers on how to keep
as much soil in the farm field as pos-
sible, as well as advice to processing
companies on how to safely remove or
treat the soil. The risks of soil move-
ment should be assessed. Work on the
Standard will continue.
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pPeKOMeHJaI Uy TepepabaThIBAOIIUM IPEATIPUATHASIM
110 6e30ITacHOMY Y aJIeHUIO TOUYBbBI MJIV ee 06paboTKe.
PucKy iepeMenieHus [TOUBbI JOJIDKHBI OBITH OIl€HEHBI.
Pa6oTa Haz CTaHmapToOM OyZAET IPOLOJIKEHA.

[Tpu IPOM3BOJCTBE 3[J0POBOr0 KapTodesist 60sbIiloe
3HaueHUe MeeT 60pbba C KITyOHIMU KapTodes, OCTaB-
IIMMUCS B T0JIe TTocjie c6opa ypoXkas U MpopacTar-
IIMMU Ha CIenyoluit rof. C 3TUM CBSI3aHbI BBICOKME
PUCKH U TTPOBJIEMBI B OTHONIIEHUY COXPAaHEHUS U pac-
MIPOCTPaHEHUS BPEIHBIX OPTAHU3MOB B I10JI€. JKCIIEPTHI
I'pyrimbl paboTarT HAZ JaHHOU ITPOOIEMOM, U Pe3yib-
TaTOM 3TOM paboThI cTas rpoekT Ctangapta PM 3/NEW
«KOHTPOJIb CaMOITPOM3BOIBHO PACTYIIUX (CAMOCEBHBIX)
pacTtenutt kaprodesns». Ha 3acemarum mpoekT CTaHmap-
Ta 6L TOAPOGHO PACCMOTPEH U CIeIaHbl IOTIOJTHEHUS,
Kacamuecs opUIMaJIbHOTO KOHTPOJISI, Mep yIIpaBJie-
HUS PUCKaMHU, IIePeCMOTPa CIIMCKa PACTEHUN — X035€B
BPEeJHBIX OPraHu3MoB. [Tocse cbopa JAOTOJHUTETbHON
rHGOPMAIUY OT YJIEHOB ['PyNIbl 0 HAIIMOHAJIbHOM
OTTbITe 60PBOBI C CAMOTIPOM3BOJIBHO PACTYIIMMY PacTe-
HUIMU KapTodesid, a Takke 06 MCII0JIb30BaHUU repou-
LUUIOB JJIT 3TOU 11ey poeKT CTaHmapTa OyeT Haripas-
JIeH 7151 KOHCYJIbTAIlUM CO CTPaHAMMU.

I'pynme 6blyia IpefcTaBieHa MPE3EHTAlUS 110
IIPOU3BOACTBY KapTodesis u3 HacTosAmux ceMsH (TPS)
B HuzepnaHpax u 1o UTOCAaHUTAPHBIM PUCKaM, CBSI-
3aHHBIM C 3TUM IIPOU3BOJCTBOM. BbLJIV TTOKa3aHbI
MIPEenMYyIIecTBa MCIIOJb30BAaHUS HACTOSAIUX CEMSH
KapTodesis: OBbIIIEHNE YPOXKAWHOCTHU, COKPAlleHNe
WCIIOJIb30BaHUS TECTULIUOB, 60Jjiee GhICTPOE pas-
MHOXEHUE, JIyulllas TPAHCIIOPTUPOBKA U XpaHEeHUe
U OTCYTCTBUE IPOOGJIEM C BPEUTENSIMU, IEPEHOCHU-
MBIMUY MOYBOU. OJTHO POAUTETBCKOE PACTEHUE MOXKET
MIPOM3BOAUTH THICIYM HACTOSAUUX CEMSH B TEUEHUE
noJiyroza. Takoe Ipou3BOACTBO B ITpegenax EC oueHb
BBITOJHO C TOYKMW 3PEHUS JOTUCTUKU. Hampumep,
25 TOHH ceMeHHOTro KapTodesisi, He06X0AMMOT0, UTOObI
3acaguThb 10 ra, 3afiMeT 60JIbII0N MOPCKOUM KOHTEHED,
a 200 rpaMMOB CEMSH JIJIsI TOM YKe TIJIOMIa U TIOMECTSIT-
cs B OIVH KOHBEPT. BOJNBIIMMY MIJII0CAMU SBJISIETCS
OTCYTCTBUE Ha/B HACTOSIIUX CeMeHaX GOJIbIIMHCTBA
GakTepull, rpuboB U BUPYCcOB. CeMeHa MOTYT XPaHUTh-
cs pecaTuiieTusamMu. Hactosnye ceMeHa TeCTUPYIOT Ha
Habop BUPYCOB U BUPOUZIOB, 6akTepuu R. solanacearum,
C. sepedonicus, Ca. Liberibacter solanacearum. OgHako
6aKkTepUy HUKOT/Ia He 00HAPY KMBAJIUCh ITPU TECTUPO-
BaHUU. CUUTAETCS, YTO OCHOBHOU (hPUTOCAHUTAPHBIN
PUCK TIpU UCHoJb30BaHUU TPS CBA3aH C UMIIOPTOM
(HampuMep, PUCK UMITOPTA HOBBIX BUPYCOB) U HUXE
WJIY COTIOCTaBUM C PUCKOM JIJIsl CEMEHHOI'0 KapTode-
qs. C nexabpsa 2019 rogma TpeboBaHUS K BHYTPeHHeNU
ToproaJie TPS GbLIM BKIIIOUEHBI B HOBBIY peryiaMeHT EC,
oxpHako BB0o3 TPS B EC moka 3anpeies. ['pyrimna rocuu-
TaJa, 4To AJis BKaoueHud TPS B PM 4/28 (1) «CxeMbl
cepTudUKAIIUU: CEMEHHOU KapTodesib» TTI0OKa HefoCTa-
TOYHO OTIBITA.

B kauecTBe OZHOTO U3 IIYHKTOB pabouero cose-
maHus GbLJI OPraHM30BaH TEXHUYECKUN BUBUT IS
03HAKOMJIEHVS ¢ DUTOCAHUTAPHOU CUTYyallMel ¢ rBa-
TeMaJbCKOU KapTodenbHOU MoJbi0 Tecia solanivora
Ha Kanapckux ocTpoBax. I'pymnma nocerusia yrupas-
JIeHUe OKPY’KAIIIel cpelol B CeIbCKOM MECTHOCTU
GMR Canarias mpu npaBuTeabcTBe KaHapCcKUX 0CTPO-
BOB. 1[eJIbI0 3TOT'0 MePONPUSITUS GbLII0 03HAKOMJIIEHNE
C IPOU3BOACTBOM KapTodesisi, MOHUTOPUHIOM I'BaTe-
MaJbCKOM KapTodenbHOM Mosu Tecia solanivora u Gpu-
TOCAHUTAPHBIMU MePaMU IIPOTUB Hee.

In the production of healthy potatoes, it is impor-
tant to control potato tubers that remain in the field af-
ter harvest and sprout next year. There are high risks
and challenges associated with the conservation and
spread of pests in the field. The experts of the Panel are
working on this problem and the result of this work is
the draft Standard PM 3/NEW “Control of volunteer po-
tato”. At the meeting the draft Standard was reviewed in
detail and additions were made regarding official con-
trol, risk management measures, revision of the list of
host plants for pests. Following the collection of addi-
tional information from Panel members on national ex-
periences in the control of volunteer potato and on the
use of herbicides for this purpose, the draft Standard
will be sent for consultation with countries.

The Panel was given a presentation on potato
production from true potato seeds (TPS) in the Neth-
erlands and the phytosanitary risks associated with
this production. The advantages of using true potato
seeds were shown: higher yields, reduced pesticide
use, faster multiplication, better transportation and
storage, and no problems with soil borne pests. A sin-
gle parent plant can produce thousands of true potato
seeds within six months. Such production within the
EU is very profitable in terms of logistics. For example,
25 tons of seed potatoes needed to plant 10 hectares
will take a large sea container, and 200 grams of seeds
for the same area will fit into one envelope. A big plus
is that most bacteria, fungi and viruses are not present
on/in true seeds. Seeds can be stored for decades. True
seeds are tested for a set of viruses and viroids, bacte-
ria R. solanacearum, C. sepedonicus, Ca. Liberibacter sola-
nacearum. However, the bacteria have never been de-
tected during testing. The main pest risk for TPS use
is considered to be related to imports (e. g. the risk of
importing new viruses) and lower or comparable to the
risk for seed potatoes. Since December 2019, domestic
trade requirements for TPS have been included in the
new EU regulation, but the importation of TPS into the
EU is still prohibited. The Panel considered that there
was not yet sufficient experience to include TPS in PM
4/28 (1) “Certification schemes: seed potatoes”.

As part of the workshop, a technical visit was orga-
nized to see the phytosanitary situation with Guatema-
lan potato moth Tecia solanivora in the Canary Islands.
The Panel visited GMR Canarias, Management of the
Rural Environment of the Canary Islands affiliated to
the Government of the Canary Islands. The purpose of
the event was to learn about potato production, moni-
toring of Guatemalan potato moth Tecia solanivora and
phytosanitary measures against it.

During this visit, the Panel was accompanied by
technical experts from the Canary Institute of Agrarian
Research (ICIA), representatives of the Government of
the Canary Islands, Island Council of Tenerife and the
border inspection point of the Ministry of Agriculture,
as well as GMR specialists themselves.

During the tour of the sites, the Group was shown
a chamber for treatment against moth and other in-
sects. This airtight chamber with a carbon dioxide en-
riched atmosphere makes it possible to eradicate Tecia
solanivora in tubers that have already been harvested

duTtocaHutapus. KapaHTuH pacteHuin 24

EOK3P: AKTYAJIbHOE EPPO: UP-TO-DATE INFORMATION

B stom Busute I'pynmny
COTIPOBOXKJ A/ TEXHUYECKUe
cHenuanaucTsl U3 VHCTUTYTA
CeJIbCKOXO03SIMCTBEHHBIX HCCJIe-
IoBaHUM KaHapCKUX OCTPOBOB
(Instituto Canario de Investiga-
ciones Agrarias (ICIA)), mpen-
CTaBUTEJU IMPABUTEIbCTBA
Kanapckux ocTpoBoB, CoBeTa
ocTtpoBa TeHepude U ITyHKTA I10-
rPAaHUYHON MHCHEKIUY MUHU-
CTEePCTBa CeJIbCKOI'0 X035UCTBA,
a TakXXe caMU CIIEI[MAJIUCTbI
GMR Canarias.

Bo BpeMs 3KCKypCUU IO
06beKTaM yyacTHUKaM ['PyIIrbl
ToKazaiv KaMepy AJist 06paboT-
KU OT MOJIY Y IPYTUX HACEKOMBIX.
JTa BO3IyXOHEIPOHUIIaeMas Ka-
Mepa ¢ atMmocdepoi, oboramieH-
HOM YTJIEKVWCJIBIM ra30M, II03BO-
JISIeT YHUYTOXATh Tecia solanivora

Jardado desde 1622

Un tesoro bien g

B KJIyOHSX, KOTOpBIE yKe cobpaHbl ~ Puc. 8. Hanbonee nonynsipHeie copta  Fig. 8. The most popular potato varieties

U XpaHATCS. B kaMepy 3axiazpl- KaPTodens Ha o. Tenepude
(¢poto C.B. CynapukoBoir)

BAIOT IMPOAYKIIUIO B TIAJIETaX IIPU
KOMHATHOM TeMIlepaType Ha He-
CKOJIBKO JHel. 3a 3TO BpeMsI Bce HaceKOMble ITorubatorT,
KaK HaxXoOAU1ecs Ha MOBEPXHOCTU MPOAYKIIMHU, TaK
U BHYTpU KJIyOoHe#. O6paboTaHHas MPOAYKITUS 3arieda-
TBIBAETCS 1 XPAHUTCS OTIEJIbHO (PHuC. 2, 3).

JTa TEXHOJIOTUS OTKPHIBAET BO3MOXKHOCTHU IIJIs
nmpoma)ku kapTodes ¢ KaHapCKUX OCTPOBOB 3a I'pa-
HUILY B HeJlaJIeKoM OyIyIeM, a TakKe TT03BOJISIET IIPO0-
U3BOIUTH CEMEHA, ITOJIHOCTbI0O CBOOOIHbIE OT HACEKO-
MBIX-BPeIUTENEN.

Ujiens! ['pynnel moceTuam okpecTHocTu UKoz-
5JIb-AJIbTO, OJTHOTO 13 IIEPBBIX PAOHOB EBPOIIBI, B KO-
TOPOM BBICAAMIN KapTodesb (puc. 4). 3Ty KyJIbTypPy
BBIpPAIlIMBAIOT 3/IeCh Ha TeppacaxX B TeUueHUe BCEro
rojia ¥ cobupaioT 3—4 ypoxxas B Tofl. Y4acTHUKY ['pyTI-
TTBI TTIOCMOTPEJHY, KaK ITPOBOIUTCSA MOHUTOPUHT T'BaTe-
MaJibCKOM KapTOo(]esbHOM MOJIY C TIOMOIIIBIO JIOBYIIEK,
¥ 03HAKOMUJINCH C IIMPOKUM pasHooGpa3reM COPTOB
kapTodens (puc. 5, 6, 7).

Ha Tenepude ocobeHHO MOIyIsIpPHBI 13 COPTOB Kap-
ToheJIst, UCTI0Ib3yeMOT0 B HAITMOHAIBHOM KyXHe (puc. 8).

B 3aBepiuenue 3acepanuda ['pynnel [Tpencenarennb
oTMeTuJI, uTO B 2020 rofly HauHYyTCSI HECKOJIBKO UCCIIe-
noBaresibckux npoekToB EUPHRESCO, npeacTaBiisio-
ITUX UHTEPeC IJis [PyIIIbl, B YaCTHOCTH, ITPOJIOJIDKEHYE
rpoekTa PhyLib, kacaroierocs Tex BUJ0B IICUIJLINT (JTUC-
TOGJIONIEK), KOTOPbIe ITepeHocaT Ca. L. solanacearum.
B HacTosIee BpeMs 06CyXIar0TCs TPOEKTHBIE TIPe] -
JIOXKEHUSI TI0 UCCIIeIOBAaHKI0 IaTOTUIIOB Globodera pallida
B EBpomne mJis yiydlieHus MeTOHOB TECTUPOBAHUS
U BBIBEJIEHUS YCTOMYMBBIX COPTOB KapTO(MeJsd; a TakxKe
MIPOEKT 110 Pectobacterium brasiliense u P, parmentieri 0Jist
60J1e€ TIIYOOKOT0 UCCIENOBAHUS STUX IBYX BO30OyauTE-
Jiel, X SKOHOMUYECKOT0 3HAUeHUsI, PACTEHUN-X035€B,
BO3MOXKHBIX (DUTOCAaHUTAPHBIX MEP.

Yuactue crieruanuctoB @I'BY «BHUMKP» B Mepo-
npuaTugx, opranusyeMoix EOK3P, 1aeT BO3MOXXHOCTb
HCII0JIb30BaTh OMBIT 3aPyOeKHBIX KOJIJIET 10 huToca-
HUTAPHOMY KOHTPOJII0 B OTHOIIEHUY KapaHTUHHBIX
niist EASC opraHu3MoB, FapMOHU3UPOBATh MEXAYHA-
POZHbIE U POCCUMCKNE CTaHIAPThI, & TAKXKE IeJIUThCS
MIPaKTUYECKUM OIIBITOM.

on Tenerife Island
(photo by S.V. Sudarikova)

and stored. In the chamber, the products are palletized
at room temperature for a few days. During this time,
all insects are killed, both on the surface of the pro-
duct and inside the tubers. The processed products are
sealed and stored separately (Fig. 2, 3).

This technology opens up the possibility of selling
potatoes from the Canary Islands abroad in the near
future, as well as producing seeds that are completely
free from insect pests.

Members of the Panel visited the suburbs of Icod
El Alto, one of the first areas in Europe where potatoes
were planted (Fig. 4). This crop is grown here on terraces
all year round and crops are harvested 3—4 times a year.
The participants of the Panel saw how Guatemalan pota-
to moth is monitored using traps and were introduced to
a wide diversity of potato varieties (Fig. 5, 6, 7).

In Tenerife, 13 varieties of potatoes used in the na-
tional cuisine are particularly popular (Fig. 8).

At the end of the Panel’s meeting, the Chairman
noted that several EUPHRESCO research projects of in-
terest to the Panel will start in 2020, in particular the
continuation of the PhyLib project on the species of
psylids (leaflets) that carry Ca. L. solanacearum. Pro-
ject proposals to study Globodera pallida pathotypes in
Europe to improve testing methods and develop resis-
tant potato varieties are currently under discussion;
and a project on Pectobacterium brasiliense and P, par-
mentieri to investigate these two pathogens in greater
depth, their economic importance, host plants, and
possible phytosanitary measures.

Participation of the specialists of FGBU “VNIIKR”
in events organized by EPPO provides an opportunity to
use experience of foreign colleagues in phytosanitary
control in respect of quarantine organisms for EAEU,
to harmonize international and Russian standards, as
well as to share practical experience.
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Pa3paboTka
nHGpoOpMALMOHHOMI
CHCTEMbI 110
dpuTOCAHUTAPHBIM
TPEOOBAHUSIM

CTpPaH — UMIIOPTEPOB
poCCHUICKOM
3€PHOBOM NPOAYKIIUHA

K.A. TPEBEHHUMKOB, K. 6. H., cTapimui
HAyYHBIN COTPYIHUK OT/IEJIa JIECHOI'0 KapaHTUHA
®I'BY «BHUUKP», e-mail: kgrebennikov@gmail.com

I.T. KACATKUH, K. 6. H., CTAapUIUi HAYYHBIH
coTpynHUK PocToBckoro punuana @by « BHUVKP»,
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10.A. IIHENJEP, k. 6. H., 4. 0. 3aMeCTHUTeIs
gupektopa ®I'BY «BHUMKP»,
e-mail: yury.shneyder@mail.ru

AHHOTAUUA. B cmambve npedcmasieHvl Pesynvima-
Mol pa3pabomru INeKMpoHHO20 CNPABOUHUKA (UHPOpMa-
YUOHHOTL CUCMEMbL) N0 BUMOCAHUMAPHBIM MPEOOBAHUIM
CMpan — uMnopmepos poccuiicKoil 3epHo8ot NPooyKyulL.
H3noxeHvt memodvl, OCHOBHble Imanv. U 0COOEHHOCMU
NOJYYEHHbLX Pe3yNbmamos. /JJana oueHKa npaKxmu4ecKol
3HAUUMOCTIU U NEPCNEeKmus 0aibHelule2o0 NonoJIHEHUS
U pa3sumus UHGOPMAYUOHHOL CUCTIIEMDL.

KiioueBble cioBa. dumocaHumapHvie mpebosa-
HUS, IKCNOPM, 3ePHO, UHPOPMAYUUOHHASL CUCTNEMA.

BBEJEHUE

KCIIOPT TIPOAYKIIMM  pacTeHue-

BOJZICTBA — OfHA M3 Haubojee 3HA-

YMMBIX U AaKTHMBHO pa3BUBAaIO-

IUXCSA OTpacjiell OTeuyeCTBEHHOU

SKOHOMUKHK. Ob6eclieyeHue HHTe-

PEecoB POCCHUUCKMX ITPOM3BOLWTEJIEN PaCTEHUEBOI-

YeCcKOU MPOAYKIIMY BXOAUT B OAVH M3 (elepalibHbIX

MTPOEKTOB (3KCHOPT mpoayKiuu AITK) HalmoHaJIbHO-

ro MpoeKkTa (IporpaMMbl) «MeXAyHapomHas KOoIle-
paius u skcrmopt» (2018).

O HaKO B COOTBETCTBUU C MeX/IyHapOoJHON KOH-

BEHIIWEN 110 KapaHTWHY U 3amuTe pacTeHui (1997),

INFORMATION SYSTEMS|

UDC 632.913.1

Development of the
information system
on phytosanitary
requirements of the
countries importing
Russian grain
products

K.A. GREBENNIKOV, PhD in Biology, Senior
Researcher of the Forest Quarantine Department
of FGBU “VNIIKR”, e-mail: kgrebennikov@gmail.com
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of the Rostov Branch of FGBU “VNIIKR”,
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Y.A. SHNEYDER, PhD in Biology, Acting Deputy
Director of FGBU “VNIIKR”,
e-mail: yury.shneyder@mail.ru

Abstract. The article presents the results of the deve-
lopment of an electronic directory (information system)
on the phytosanitary requirements of countries importing
Russian grain products. The methods, main stages and fea-
tures are described. The practical significance and prospect
of further data input and the development of the informa-
tion system are assessed.

Keywords. Phytosanitary requirements, export, grain,
information system.

INTRODUCTION

xport of plant products is one of the most sig-
nificant and actively developing sectors of the
Russian economy. The interests of Russian
producers of plant products are accommo-
dated in one of the Federal Projects (export of
agricultural products) of the National Project (Program)
“International Cooperation and Export” (2018).
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C LIeJIBI0 IPEOTBPAIIEeHUS MHTPOLYKITUY U (MJI) pac-
IIPOCTPaHEHNUS PEryINPYEMbIX BPENHBIX OPraHU3MOB
Ha CBOI0 TEPPUTOPUIO CTPaHbI — yuyacTHUKYU KOHBEH-
LIUY UMeIOT CyBePEeHHOe IIPaBO PEryJINPOBaTh BBO3
TIOJKapaHTUHHOU IPOAYKIIVY, yCTaHABINUBAS T€ UIU
VHbIE OTPAaHUYNTEJIbHbIe TPeboBaHUA. JlaHHbIE Tpe-
60BaHUS U TIPABUJIA MOTYT CYIIECTBEHHO OCJIOXHSATD
BO3MOXXHOCTb BBO3a PACTUTEJbHOW MPOJNYKIIUU Ha
TEPPUTOPUIO KAXKJION 13 CTPaH — TOPTOBBIX IAPTHEPOB
Poccuiickoy demepaiiuu.

B cBs3u ¢ 3TUM 0cob0e 3HaUeHME UMEET CBOEBpe-
MeHHOe U IToJIHOe obecreueHre Kak IIPoOu3BofuTeeln
U BKCIIOPTEPOB POCCUMCKOUN PACTUTEIbHON TIPOYK-
MU, Tak 1 peepajbHOTO OpraHa UCIOJHUTEIbHON
BJIACTH, OCYIIECTBISIOIETr0 QYHKIIUU 110 KOHTPOJIIO
¥ HaJI30pYy B 06J1aCTU KapaHTUHA PACTEHUH, JOCTOBEP-
HOU 1 aKTyaJbHOU MHMOpMaIuei o GUTOCAHUTAPHBIX
TpeGOBAHUIX CTPAH-UMIIOPTEPOB.

Cpenu o61ero rmepevyHs 3KCIIOPTUpPyeMol Poc-
cuel PacTUTEIbHON NPOALYKIINY JIUAVPYIOIee MECTO
3aHUMaeT IIPOLYKIIUS 3ePHOBLIX KyIbTyp. B 2019 romy
Poccuiickas ®enepanus mocraBuia B 120 3apy6ex-
HBIX CTPaH M0YTHU 40 MUJIJIMOHOB TOHH 3€PHOBOM ITPO-
nykiuu (ACH «Joctyn-TCBT») (puc. 1). ITo cyuiecTBy,
poccHuiicKoe 3ePHO TI0JIyYyaeT MOoZaBJsiiiee 60Jb-
IIMHCTBO YeJIOBEUEeCTBA: U3 BCEX CTPAH C HAaCeJeHU-
eM 6oJjiee MUJIIMOHA YeJIOBEK OHO He TIOCTaBJISIOCh
aub B 42, 6ojiee 10 MUJIJIMOHOB — JIUIIb B 15, 6oJiee
20 MUJIJIMOHOB — JIVIIb B IBE CTPaHbl (APTEHTUHY
u KosryM6u10) COOTBETCTBEHHO. Cpeiu BUIOB DKCITOP-
TUpyeMol Poccrell 3epHOBOM MTPOIYKIIUY OCHOBHBIM
aBJITEeTCS 3epHO MimeHUIbl (83% oT Bcero o6beMa
DKCITOpPTa 3epHOBBIX B 2019 romy), B 60JIBIIOM KOJIYE-
CTBE ITOCTABJISIOTCS TaKXe STUMEHb U KyKypy3a (9 u 7%
B 2019 ToZy COOTBETCTBEHHO). [Ipoure BUIbI 3€pHA
SKCIIOPTUPYIOTCI B OTHOCUTEJIbHO HEOOIBIINX KOJIN-
yecTBax (B cymMe o0koyo 1% skcrmopTa B 2019 roxy),
O[LHAKO IIPY ITIOCTaBKaX B OTHAEJbHbIE CTPAHBI MOTYT
COCTAaBJISITh 3HAUUTEJBbHYIO [I0JII0 SKCIIOPTA.

TaxyuM 06pa3oM, pOCCUICKAs 36 PHOBAS ITPOTYKITHS
HE TOJIbKO BKCIIOPTUPYETCS B BHAUUTENbHBIX 00beMax
6oJiee UueM B ITOJIOBUHY IOCYZIapCTB MUPA, HO U OTIINYA-
€TCsI CJIOKHOM ¥ HEOJJHOPOJTHOM CTPYKTYPOU SKCIIOPTA
10 CTPaHaM U BUJLaM IIPOAYKIIUY. B CBA3M C 9TUM paspa-
60TKa BJIEKTPOHHOTO CIIPaBOYHUKA (MHMDOPMAITUOHHOMN
CHUCTEMBI) 10 GUTOCAHUTAPHBIM TPeGOBAHUSM, TTPEb-
SIBJIIEMBIM CTPAaHAMU-UMIIOPTEPAMU K POCCUKUCKOMY
3epHY, IPEJICTABJIIETCS aKTyaJIbHON 11 CBOEBPEMEHHON
3ajiavueis, MMeruel 60IbIIOe TTPAKTUUECKOe 3HAUEeHNE
ILJIsT 06ecrieueHr st SKOHOMUYECKOH 1 TTPOIOBOJIbCTBEH-
HOI 6e3omacHocTU Poccutickoit denepalinun.

MATEPHWAJIBI U METO/IbI

[Tpu pa3zpaboTke UHGOPMAITMOHHON CUCTEMBI 10 (hU-
TOCAaHUTAPHBIM TPEGOBAHUAM CTPaH — UMIIOPTEPOB
POCCUMCKOY 3ePHOBOM MPOAYKITUY ObLI ITPOaHAIN3N-
POBaH MUPOKUI KPYT UCTOUHUKOB MH(MOPMAIIUU:

- IOKYMEHTBI CTPaH — UMIIOPTEPOB POCCUMCKOM
MOJKAPAHTUHHOYN MPOAYKIIUY, YCTAaHABIUBAIIILE
(uTocanuTapHBIE TPEGOBAHMS U OTPAHUYEHUS U Pa3-
MellleHHbIe Ha caliTe MeXIyHapoJHO KOHBEHI[UY TT0
KapaHTUHY U 3all[UTe PacTeHuH (Www.ippc.int) u caiite
PoccenbxosHazmzopa (www.fsvps.ru);

- HOpMaTUBHO-TIPABOBBIE aKThI CTPAH — UMITOPTE-
POB POCCUMCKOM MOAKAPAHTUHHON MPOAYKIINY B 06-
JIaCTY KapaHTUHA PACTEHUI, pa3MellleHHbIe Ha calTax
OPTaHOB rOCyZapCTBEHHOM BJIACTU STUX CTPaH;

However, in accordance with the International
Plant Protection Convention (1997), in order to prevent
the introduction and/or spread of regulated pests into
their territory, the Contracting Parties have the sove-
reign right to control the import of regulated products
establishing certain restrictive requirements. Such re-
quirements and rules can significantly complicate the
possibility of exporting plant products to each of the
countries — trading partners of the Russian Federation.

In this regard, to timely and completely provide
growers and exporters of Russian plant products, as
well as the Federal Executive Body fulfilling control
and supervision functions in the field of plant quaran-
tine with reliable and relevant information on the phy-
tosanitary requirements of importing countries is par-
ticularly important.

Among the general list of plant products expor-
ted by Russia, the leading position belongs to grain
products. In 2019, the Russian Federation supplied al-
most 40 million tons of grain products to 120 foreign
countries (ASD “Access-TSVT”) (Fig. 1). Factually spea-
king, the majority of mankind receives Russian grain:
amongst all countries with a population of more than
one million people only 42 countries do not import Rus-
sian grain, which is also true for only 15 amongst those
with population of more than 10 million, and only two
countries (Argentina and Colombia) amongst those with
population of more than 20 million respectively. From
all the types of grain products exported by Russia, the
main one is wheat grain (83% of the total grain export in
2019), barley and corn are also supplied in large quanti-
ties (9 and 7% in 2019 respectively). Other types of grain
are exported in relatively small quantities (about 1% of
exports in 2019 in total), however they can compose a
significant share of export to some countries.

Thus, Russian grain products are not only ex-
ported in significant volumes to more than half of the
countries of the world, but also have a complex and
heterogeneous export structure by country and type
of product. In this regard, the development of an elec-
tronic directory (information system) on phytosanitary
requirements imposed by importing countries on Rus-
sian grain seems to be an opportune task of great prac-
tical importance for ensuring the economic and food
security of the Russian Federation.

MATERIALS AND METHODS

When developing an information system on the phy-
tosanitary requirements of countries importing Rus-
sian grain products, a wide range of information sour-
ces was analyzed:

- documents of importers of Russian regulated
products establishing phytosanitary requirements and
restrictions posted on the website of the International
Plant Protection Convention (www.ippc.int) and the
website of Rosselkhoznadzor (www.fsvps.ru);

- regulatory acts of importers of Russian regulated
products in the field of plant quarantine, posted on the
websites of their state authorities;

- statistics of the Federal Customs Service on
the export of Russian regulated products (ASD “Ac-
cess-TSVT”);
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O603HaueHus:

[] Poccuiickas depepaums
] rpanuubl cTpan

sy Semeese e 225 CTPAHBI - UMMOPTEPbI POCCUICKOTO 3epHa (TOHH):

=== 0-50000
] 50000 - 90000

BERERE

90000 - 120000 [ 3000000 - 5000000 ™ kykypysa

120000 - 200000 [ 5000000 - 10000000 ™  puc [ T
200000 - 500000 nweHuua copro

500000 - 1000000 ™ poxs B rpeunxa

1000000 - 2000000 SAYMEHb B npoco

2000000 - 3000000 0BeC

Puc. 1. 3KCnopT poCCUIACKON 3epHOBON NPOAYKL MY
B 2019 rogy no cTpaHaM 1 o6bemMaM NocTaBoK
(no paHHbIM DepepanbHOV TAMOXEHHOM CnyX6bl)

- cTaTUCTUYecKUe JaHHble DeepalibHON TaMo-
JKEHHOU CJTy>K6bI 06 SKCTIOPTE POCCUNCKOM MoAKapaH-
tuHHOU nponykiuu (ACH «JocTyn-TCBT»);

- TaHHbIe 0 6UOJIOTUYECKUX 0COOEHHOCTSIX U pac-
MTPOCTPaHEHUHY BPEHBIX OPTaHU3MOB, PETYIUPYEMBIX
¢puTOCAHNTAPHBIMU TPEOOBAHUAMY CTPAH — UMIIOPTE-
POB POCCHUUCKOM TTOJIKAPAHTUHHOMN MPOAYKIIUY (MeX-
IyHapoaHble 0a3bl JaHHBIX, HAYYHbIE MTyOJIUKAIIUH,
OTUYeTHI 0 BbIlToHeHuu HUP).

PaboTa BKJIIoUaaa B cebs HECKOJIBKO ITOCJIeIoBa-
TEJIbHBIX TAIIOB:

1. BeliesieHe OCHOBHBIX CTPaH — UMIIOPTEPOB
poccuiicKol 3epHOBOM IMPOAYKITUY 110 06beMaM 3aKy-
TaeMoU MPOLYKITUY.

2. 06061eHYEe TTEPEUYHEN BCEX PETYINPYEMBIX
IAaHHBIMU CTPAHAMU IIPY UMIIOPTE MOAKAPAHTUHHON
MTPOYKITUY OPraHU3MOB.

3. Kareropusaius peryJupyeMbiX BpeIHbIX Opra-
HU3MOB 10 HAJUYUI0 6MOJIOTUUECKOM CBI3U C 3€PHO-
BBIMHU KYJIBTYPaMU, BO3MOXKHOCTY PACITPOCTPAHEHUS
C TIPOAyKIIVel 3epHa (BKJIFOUasi CEMEHHON MaTepUaJ)
¥ HAJIMYMIO CBeIeHUY O IPUCYTCTBUY HA TEPPUTOPUU
Poccutickoit denepaliiu.

4. IToAroToBKa CIPAaBOYHON MHMOPMAIUU O I0-
TEHIIMAJIbHO 3HAYUMBIX JJIST SKCIIOPTA POCCUUCKOTO
3epHa BUIAX BPEIHBIX OPTaHU3MOB.

5. CocTaBiieHVEe YTOUHEHHOTO IIePEYHS BPEeIHbBIX
OPTraHU3MOB, PETYIUPYEMBIX TPEOOBAHUSIMU OCHOB-
HBIX CTPaH — UMIIOPTEPOB U CBSI3aHHBIX HEIIOCPEe-
CTBEHHO C 36 PHOBOMU MTPOAYKITVEH.

6. CocTaBieHNe aKTyaJInu3UPOBaHHBIX PUTOCAHU-
TapHBIX TPe6OBaHUI OCHOBHBIX CTPAH — UMIIOPTEPOB
POCCUTICKOM MOJIKAPAHTUHHOMN ITPOAYKIIUH.

Fig. 1. Export of Russian grain products in 2019
by country and volumes of supplies
(according to the Federal Customs Service)

- data on the biological characteristics and distri-
bution of pests regulated by the phytosanitary require-
ments of the countries importing Russian regulated
products (international databases, scientific publica-
tions, research reports).

The work included several stages:

1. The allocation of the main countries importing
Russian grain products by volume of purchased products.

2. Summarizing the lists of all organisms regulated
by these countries when importing regulated products.

3. Categorization of regulated pests by association
with grain crops, possibility of distribution with grain
products (including seeds) and information on its pre-
sence in the Russian Federation.

4. Gathering of reference information on the types
of pests potentially significant for Russian grain export.

5. Compilation of an updated list of pests regulated
by the requirements of the main importing countries
and directly associated with grain products.

6. Compiling of updated phytosanitary require-
ments of the main countries — importers of Russian
regulated products.

7. Development of an electronic directory on the
phytosanitary requirements of countries — importers
of Russian grain products.

RESULTS AND DISCUSSION
At the first stage of work, countries were identified that
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7. PazpaboTKa 3JIeKTPOHHOTO CITPaBOYHUKA TIO
uTocaHMTAPHBIM TPEGOBAHUSIM CTPAH — UMITIOPTEPOB

poccuiicKol 3epHOBOM TPOAYKITUU.

PE3YJBbTATBI U UX OBCYXKJIEHUE

Ha mmepBoM sTarie paboThl ObLIY BhIZIEJIEHBI CTPAHBI, SIB-
JISIBIITMECS B IPeABI Ly ieprof (2018 rof) OCHOBHBI-
MU TIOKYTIaTEJIIMU POCCUNCKON 36 PHOBOM TPOILYKITUH.
B ux yncJio BOILIY 16 rOCyIapcTB U OLHO O0beJUHEeHYE
rocyzapcTB (rocylapcTBa — 4ieHbl EBPOIIEICKOTO0 COto-
3a pacCMaTPUBAJIMCh COBOKYITHO B CBSI3U C OOIIUMU
(uTocaHMTapHBIMU TpeboBaHUAMM): Apabckas Pec-
ny6nvka EruneTt, EBponelickuii coios, MopmaHcKoe
XammmuTckoe KoposeBcTBo, McimaMckas Pecriybiimka
WpaH, VeMeHckas Pecniybnuka, Kurtatickas HapogHas
Pecmy6mka, KoposieBcTBo Mapokko, KoposeBcTBo Cay-
IoBckas ApaBus, JIuBaHCKas Pecrty6sivika, MeKCHUKaH-
ckue CoenunHeHHble llITaTel, HapogHasa Pecmybirka
Baurmnanem, Pecrry6inuka Azep6aiimxan, Pecry6imka
Vupouesus, Pecrrybnuka CymaH, ColuaiucTrudeckas
Pecniyonuka BoeTHaM, Typeikas Pecmybnuka, Pene-

paTtuBHas Pecrybnvka Hurepus.

B pesynbTaTe aHanM3a OKYMEHTOB, yCTAHABIIN-
BawIUX TpeboBaHUI 3TUX CTPAH K UMIIOPTUPYEeMOH
PaCTUTENBHOU TPOAYKIINHY, 6BLIIO BBIJIEJIEHO B 0611
CJIOKHOCTU 5474 Ha3BaHUA PEryJaupyeMbIX OpraHus-
MOB (BKJII0YAsl CUHOHUMbI, Pa3JIMUHble KOMOUHAIIUY
Ha3BaHUI OJHOT'O BU/IA OPTaHU3MOB U T. 1I.). B pe3yJib-
TaTe KaTeropuaaluy JaHHOTO CIIMCKA KOJIJIEKTUBOM
crnenuanuctoB ®I'BY «BHUVKP» 6b1J10 yCTaHOBJIEHO
432 coBpeMeHHbBIX Ha3BaHUS TAKCOHOB OPraHU3MOB
Pas3JIUYHOTO PaHra, PEryJiupyeMbIX B OCHOBHBIX CTpa-
HaX — UMIIOPTEePax POCCUICKOTO 3epHa U Mopakaro-
muX 160 MOBPEXIAINIUX 3HAUYNMBIE JIJIS POCCU-
CKOT'0 3KCIIOPTa BUJIbI 3€PHOBBIX.

Jnsa xaxporo us 432 Tak-
COHOB IIPOMDUIBHBIMU CIIEIIHA-
JAuCTaMu OblJa MOATCOTOBJIEHA
rnoapo6Has cupaBouHas nHMOP-
Mallys, BKJIOYas:

1) 06BEKTUBHYIO OIEHKY
BO3MOJKHOCTHU IIepeHoca C IIpo-
Iyknuen 3epHa (Ha OCHOBe
IAaHHBIX O OMOJIOTUY BPEIHBIX
OPraHn3MOB, TEXHOJOTUUECKUX
0COOEHHOCTEe NMPOM3BOMACTBA
U TIepeMeleHUs TTPOYKIINN);

2) CIEeKTp IopaaeMbIX
KYJIbTYpP, CTEIIEHb W XapaKTep
CBSI3Y C KQXKIOM U3 HUX (B paspe-
3€ OCHOBHBIX 3€PDHOBBIX KYJIBTYD,
BO3/IeJIbIBAEMBIX HA TEPPUTOPUU
Poccun);

3) pacmpocTpaHeHue opra-
HH3Ma Ha TeppuTopuu Poccuu (C
MaKCUMaJIbHO BO3MOYKHOM JleTa-
ausaiuen).

Ha ocHOBe IOATOTOBJIEH-
Ho¥ mHpopmanuu 196 BUIOB
(60 BHYTPUBUIOBBIX (HOPM)
u (Myiu) TPYOIl OPraHU3MOB
OBLIY TTPU3HAHBI HE UMEIOIUMU
CYIECTBEHHOTO 3HAYEHUS IJIsT
SKCIIOPTa POCCHUMCKOTO 3epHa

60

50

40

30

20

10

as possible).

were the main buyers of Russian grain products in the
previous period (2018). These are 16 states and one
association of states (European Union member states
were considered together in connection with gene-
ral phytosanitary requirements): the Arab Republic of
Egypt, the European Union, the Hashemite Kingdom
of Jordan, the Islamic Republic of Iran, the Republic
of Yemen, the People’s Republic China, the Kingdom
of Morocco, the Kingdom of Saudi Arabia, the Repub-
lic of Lebanon, the United Mexican States, the People’s
Republic of Bangladesh, the Republic of Azerbaijan,
the Republic of Indonesia, the Republic of the Sudan,
the Socialist Republic of Vietnam, the Republic of Tur-
key, the Federal Republic of Nigeria.

As a result of the analysis of documents establi-
shing the requirements of these countries for imported
plant products, a total of 5,474 names of regulated or-
ganisms were identified (including synonyms, various
combinations of the names of the same species, etc.).
By a process of categorization of this list, a team of
FGBU “VNIIKR” specialists established 432 current
names of taxa of different ranks regulated in the main
countries — importers of Russian grain affecting or
damaging cereal species significant for Russian export.

Subject matter specialists prepared detailed infor-
mation for each of 432 taxa including:

1) objective assessment of the possibility of spread
with grain products (based on data on the biology of
pests, technological features of production and move-
ment of products);

2) range of crops affected, the degree and nature
of the association with each of them (in the context of
the main crops cultivated in Russia);

3) spread of the organism in Russia (as detailed
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W HaceKoMble = Kneuy
rpubbl 1 rpubonoaobHble opraHuambl B GakTepun 1 dpuTONNA3MbI

M pacTeHua

Puc. 2. CpaBHUTENbHbIV cocTaB hMTOCAHUTAPHbIX
TpeboBaHUI K POCCUNCKOMY 3ePHY OCHOBHbIX
CTPaH-MMNOpPTepoB (TAKCOHbI BPEAHbIX
OpraHn3MoB, cnocobHbIX PacnpoCTPaHATLCS

C npoAayKLuuen 3epHa U NPUCYTCTBYIOLMX

Ha TeppuTopun Poccuiickoi depepaumm)

10 MPUYMHE HEBO3MOXXHOCTH UX PACIIPOCTPAHEHUS
C MTPOJYKIIMEN 3epHA MPU COBPEMEHHBIX TEXHOJIOTU-
SIX €T0 ITPOU3BOJICTBA, XPAHEHUS U TPAHCTIOPTUPOBKU.

B HemaToAbl

M BUMPYCbI 1 BUPOUADI

Fig. 2. Comparison of phytosanitary
requirements for Russian grain of
the main importing countries (taxa
of pests that can spread with grain
products and are present in the
Russian Federation)
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M pacTeHua

Puc. 3. CpaBHUTENbHbBIN cOCTaB (PUTOCAHUTAPHBIX
Tpe6oBaHUI K OCHOBHbIM BUO,aM POCCUIACKOMN

3epHOBOW NpoAayKLuMK (TAaKCOHbI BPefHbIX opraHuamoB, of Russian grain products (taxa

Based on the prepared
information, 196 species (or
intraspecific forms) and/or
groups of organisms were re-
cognized as not significant for
Russian grain export due to the
fact that their distribution with
grain products is impossible
taking into account modern
technologies of growing, sto-
rage and transportation.

The final list of pests in-
cluded 236 taxa regulated by
the requirements of the main
importing countries and as-
sociated with grain products,
10 160 166 of which are significant for

Russian export of grain pro-
ducts (present in the Russian
Federation). The most exten-

Fig. 3. Comparison of phytosanitary ~ Sive partsiof this list are Wee.dS
requirements for the main types and fungi (59 taxa each), in-

sects (34 taxa) are a slightly

CcrnocobHbIX PacNpPOCTPaHATLCS C NPOAYKLUEN 3epHa, of pests that can spread with grain smaller part, when bacteria,
NPUCYTCTBYIOLWMX Ha TeppuTopumn Poccunitckoi products, are present in the viruses, mites and nematodes
depepaumm n perynmpyemMbix OCHOBHbIMU CTpaHaMu- Russian Federation and regulated are much less numerous (7,
uMnopTepamn) by the main importing countries)

OKOHYAaTEIbHbIN ITepeyueHb BPeIHbIX OPraHU3MOB
COCTaBUJI 236 TAKCOHOB, PETYIMPYEMBIX TPeOOBaHUSA-
MU OCHOBHBIX CTPAaH-UMIIOPTEPOB 1 CBI3aHHBIX C 3€P-
HOBOU MPOAYKIIUEH, 13 KOTOPBIX 166 UMEIOT 3HAUe-
HUe JIJI51 9KCTIOPTa POCCUMCKOM 3e PHOBOU MTPOAYKIIUY
(TpucyTCcTBYIOT Ha TeppuTopuu Poccuiickoit emepa-
nun). Haubosee o61mrpHbIe YaCTU JAHHOTO TIEPEYHS
COCTABJISIOT COPHbBIE PACTEHUS U TPUOBI (110 59 TaKco-
HOB), HECKOJIBKO MEHBIITYI0 — HaceKoMbIe (34 TaKCOHA)
¥ 3HAUYWTEJIbHO MEHBIIYI0 — 6aKTEePUY, BUPYCHI, KIIEIIU
u HeMaTonb! (7, 4, 2 1 1 TAKCOH COOTBETCTBEHHO). Mc-
XOZ M3 JaHHOTO IepeyvHs, ObLJI COCTaBJIEHBI aKTYya-
JIN3VPOBaHHbBIE (UTOCAHUTAPHBIE TPEOOBAHUS K pOC-
CUiCKOU 3epHOBOM MPOLYKIIY OCHOBHBIX CTPaH — ee
npuobpeTaTesern.

CpaBHeHMEe (UTOCAHUTAPHBIX TPeOOBAHUM OC-
HOBHBIX MMOKyTaTeJiell pOCCUICKOTr0 3epHa MoKa3aJjio
WX KPauHIOW HEOLHOPOAHOCTDL (puc. 2). [Ipu sTOM
JINIIb 3 BPeIHBIX OpraHn3Ma U3 BKIIOUEeHHBIX B Enu-
HBIV TepeveHb KapaHTUHHbBIX 06bekTOB EADC — Tilletia
controversa Kihn (kapJinKoBas TOJOBHS MIIEHUIIBI),
Aphelenchoides besseyi Christie (pucoBas HeMaToza),
Bupyc Barley stripe mosaic virus — peryaupyiorcs
TpebOBAHUIMY BOCBMU 13 OCHOBHBIX MMIIOPTEPOB.
Eime 3 TakcoHa peryaupyoTcsa TPe60BaHUSAMY IECTH
OCHOBHBIX IIpruobpeTaTesyielt, 4 — ATU, 7 — UETBIPEX,
18 — Tpex, 32 — IBYX COOTBETCTBEHHO, 1 99 BpeHBIX
OpPraHM3MOB BXOJIST B TPEOOBAHMS JIUIIL KAaKOU-TU60
onHOM cTpaHbl. ClelyeT OTMETUTD, UYTO CPELY BpPe-
HBIX OPTaHU3MOB, PETYJIUPYEMbIX HANOOIBIINM YHC-
JIOM OCHOBHBIX UMITOPTEPOB, 3HAUUTENbHYIO OO
3aHMMAIOT ¥ TaKCOHBI, BKJIIOUeHHble B ENMHBIN Tepe-
YeHb KapaHTUHHBIX 06bekToB EAJC: 13 17 TaKCOHOB,
PeryaupyeMbIX YeThIPbMS U 60Jiee UMITIOPTEPAMHU, Ta-
Kux 7. B To BpeMd Kak u3 149 TaKCOHOB, peryjiupye-
MBIX TPEMS U MEHEE UMIIOPpTepaMy, B riepedeHb EA3C
BKJIFOUEHHBI JIUIIB 4.

CpaBHeHue TpeboBaHUU OCHOBHBIX UMIIOP-
TEPOB POCCUMCKOTO 3€PHA I10 BUJAM NPOAYKIIUU

4, 2, and 1 taxa respectively).
Based on this list, actual phy-
tosanitary requirements of the main purchasing coun-
tries for Russian grain products were compiled.

A comparison of the phytosanitary requirements of
the main buyers of Russian grain showed their extreme
heterogeneity (Fig. 2). Moreover, only 3 pests from the
EAEU Common List of quarantine objects — Tilletia con-
troversa Kihn (dwarf bunt of wheat), Aphelenchoides bes-
seyi Christie (rice leaf nematode) and Barley stripe mo-
saic virus — are regulated by 8 of the main importers.
Another 3 taxa are regulated by the requirements of 6
main importers, 4 —by 5 of them, 7-by 4,18 -by 3, 32 -
by 2 of them respectively, and 99 pests are included in
the requirements of only one of the countries. It should
be noted that among pests regulated by the largest num-
ber of major importers, a significant proportion are taxa
also included in the EAEU Common List of Quarantine
Objects: 7 out of 17 taxa regulated by 4 or more impor-
ters. When only 4 of 149 taxa regulated by 3 or less im-
porters are included in the EAEU Common list.

A comparison of the requirements of the main im-
porters of Russian grain by type of product shows that
a significant number of pests present in the Russian
Federation and regulated by the main importing coun-
tries can be distributed with all types of grain products
(Fig. 3). Moreover, most of such pests are associated
with the main types of exported products: wheat, corn
and barley.

Herewith, the phytosanitary requirements of the
main importing countries for certain types of Russian
grain products are no less heterogeneous than their
lists of regulated pests (Fig. 4).

At the final stage of work, all the aforementioned
data were transformed in an electronic directory — a re-
lational database and a query interface, allowing the
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IIOKa3bIBAET, UTO CO BCEMU BU- | o
IaMy 3epPHOBOU IPOAYKIIUU
MOJKET pPaCIPOCTPaHATHCA
3HAUYUTEJIbHOE YMCJIO TaKCO-
HOB BPEAHBIX OPTaHU3MOB,
MIPUCYTCTBYIOIIMX Ha TEPPUTO-
puu Poccuiickoir ®emepaiuu
U pPeryiupyeMblX OCHOBHBIMH &

cTpaHaMu-uMIOpTepamu (puc. 3
3). [Ipu 5TOM HauGOJbIIEE UNC- 5
JIO TAKUX BPEIHbBIX OPraHU3MOB
CBSI3AaHO C BUJAMU MPONYKIIUU,  §

SKCIIOPTUPYEMBIMYU B HAUGOJIb-
eM KOJIMYECTBe: 3ePHOM Iille- .
HUIIbI, KYKyPY30ii U SYMEHEM. & o
[Tpu 5ToM (UTOCAHUTAP- & & &
Hble TPeOGOBAHUSA OCHOBHBIX N ©
CTPaH-UMIIOPTEPOB K OTHEJb-
HBIM BUJAM POCCHUICKOU 3ep-
HOBOU IPOAYKIIMY He MeHee
Pa3HOPOAHBI, HEXXEJIU TIEPEYHU
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Fig. 4. Ratio of the number of taxa

PEryIupyeMbIX STUMI CTPAHAMU  yahayrepHbIX A1 OCHOBHBIX BUAOB POCCUIACKOI specific for the main types of Russian
BPEJJHBIX OPraHU3MOB (PUC. 4). 3epHOBOI NPOAYKLMM U PErYNNPYeMbIX OCHOBHbIMK  grain products and regulated

Ha saBepmrarmwimeM sTale crpaHamu-umnoptepamu (4ns TaKCOHOB,
pa6oThl BCe yKa3aHHBIE BBINIE MPUCYTCTBYHOLWMX Ha TeppuTopun Poccuiickoii

Hab6opHI JaHHBIX 661U chopmu-  Penepauun)
POBaHBI B BUZE BJIEKTPOHHOTO

CTIPaBOYHUKA — PENAIUOHHOM

6a3bl JaHHBIX U UHTEepPdeiica 3aIIPOCOB, TO3BOJSII0-
IMUX OIIPEIeNISITh aKTyaJbHble TpebOBaHUS K TAPTUU
3€PHOBOY MPOAYKIIMKU COOTBETCTBYIOIET0 HauMe-
HOBAHUS, HAIPABJIIEMOHN B ONPEENIeHHYI CTPaHy,
U TIOJIy4aTh MOAPO6GHYI0 MH(GOPMALIUI0 O BPELHBIX
opraHmsMax, BXOIAIIUX B JaHHbIe TpeboBaHus. B Ha-
CTosIIIee BpeMs TMOJyUeHre JOCTYIa K 3JIEKTPOHHO-
My CIIPDaBOYHUKY BO3MOXXHO C IIOMOIIbI0 Beb-caliTa
https://catalog.vniikr.ru.

BbIBO/IbI

TpebGoBaHUS OCHOBHBIX CTPaH — MMIIOPTEPOB poC-
CUMCKOM 3ePHOBOY MPOAYKIIUY UMEIOT JOCTATOYHO
Pa3HOPOLHBIN XapaKTep, CyIeCTBEHHO Pa3inyvaT-
CsI TI0 YUCJY PeryIupyeMbIX BPEHBIX OPTaHU3MOB,
OIIpPeNesIIIOTCS Pa3HbIM KOJIMYECTBOM JIOKYMEHTOB
¥ 3a4YacTyI0 UMEIT IIPUHIIUITUAJIbHO Pa3HyI0 CTPYK-
Typy. [IpOBeeHHBIN aHAIU3 LAHHBIX 110 (GUTOCAHU-
TapHBIM TPeOGOBAHUAM CTPAH-UMIIOPTEPOB TTO3BOJIII
copMUPOBATH TIEPEUYHU PETYIUPYEMBIX 00BEKTOB,
TPeOyIIIUX MPOBEIEHUSI COOTBETCTBYIOIIMX Jlabopa-
TOPHBIX UCCIIEIOBAHH, TPU (D OPMUPOBAHNY SKCITOPT-
HBIX ITAaPTUH Pa3JIUUYHBIX BUJOB 3€ PHOBOM ITPOIYKITHAH.
YcTaHOBJIEHO OUEBU/IHOE BIUSHNE JAaHHBIX OTPaHUYH-
TeJIbHBIX MeP Ha BO3MOYKHOCTH 3KCIIOPTA 3epHA B PS/I
CTpaH, 0COOEHHO He UMEIONIUX (UTOCAHUTAPHBIX TPe-
6oBauuii, tuddepeHIPOBaHHBIX 110 PA3JINYHBIM BU-
IlaM MTOJIKaPaHTUHHOM MPOAYKITUU.

[IpencTaBiieHHbIE B BUAE NH(MOPMAIIMOHHON CH-
CTEMBI Pe3yJIbTaThl HOCSAT ITPeJBapUTEbHBIN XapakK-
Tep, OXBATHIBAIOT TPeOOBAHMS JIUIIL YACTU UMIIOPTE-
POB POCCUKCKOM 3€ PHOBOU MPOAYKIIUY U HYXJAI0TCS
B aJIbHENIIEM JOTIOJTHEHUY, CTPYKTYPHBIX YIydIIe-
HUSX U aKTyaJu3aiuu.

BiaromapHoCTH. ABTOPBI CUMTAIOT CBOUM IIO-
YeTHBIM [IOJITOM BBIPA3UTh 6JIAaromapHOCTh BCEM
coTpygHukam ®I'bY « BHUUKP», TakXe IpUHUMAaB-
UM y4acTyue B BBIMIOJHEHUU NaHHOU paboThi, 6e3
Ybero BKJIAZA ee yCIeIlHOe 3aBepllieHre 6b1I0 Obl

by the main importing countries
(taxa present in the Russian
Federation)

determination of the actual requirements for a lot of
corresponding grain products exported to a specific
country and to receive detailed information about pests
included in the requirements. Currently the electronic
directory is available at https://catalog.vniikr.ru.

CONCLUSION

The requirements of the main countries importing Rus-
sian grain products are quite heterogeneous, signifi-
cantly vary in number of regulated pests, are deter-
mined by a different number of documents, and often
have a fundamentally different structure. The analysis of
the phytosanitary requirements of the importing coun-
tries made it possible to compile lists of regulated pests
that require appropriate laboratory tests when forming
export lots of various types of grain products. The obvi-
ous effect of these restrictive measures on the possibility
of grain export to a number of countries, especially those
that do not differentiate phytosanitary requirements by
types of regulated products, was established.

The results presented in the form of an informa-
tion system are preliminary, cover the requirements of
only of a part of importers of Russian grain products
and need further data input, structural improvements
and updating.
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exm, I[1L|P, MALDI-ToF MS.

BBEJEHUE

pubsI pozma Monilinia — ortacHbIe aTO-
TeHbI TIJIOMIOBBIX KyJbTyp. HambGoiiee
SKOHOMMYECKM 3HAUYMMBbIE IIPEICTa-
BuTenu popa — M. fructicola (Winter)
Honey, M. laxa (Aderh. & Ruhland)
Honey, M. fructigena (Pers.) Honey. I3 Hux Hauboyee
OTIACHBIM cuuTaeTcs M. fructicola — KapaHTUHHBIN IS
EBpasuiickoro sKOHOMUYeCKoro corsa (EAIC) 06beKT
[2]. Danubpili B npoHuk B EBpory u3 CeBepHOU AMe-
PUKH, TIIe TAKXKe SIBJISETCS BPEIOHOCHBIM BUIOM. KpyT
pPacTeHUM — X0351€B IAaTOre€HOB JIOCTATOUYHO IIMPOK —
OOJIBIIMHCTBO ILIOLOBLIX IEpPeBbeB ceMelicTBa Po30-
Bele (Rosaceae), OOHAKO BPEIOHOCHOCTb BUIOB pPas-
JIMYHA Ha pasHbIX KyJabTypax. Tak, M. laxa v M. fructicola
ITOPa’Kar0T B OCHOBHOM KOCTOYKOBBIE KYJIbTYPhI — pac-
Tenus poma Ciausa (Prunus), Takue Kak rmepcux (Prunus
persica), cnuBa (Prunus domestica), abpuxoc (Prunus
armeniaca), BUIIHS (Prunus cerasus), depeins (Prunus
avium), HeKTapuH (Prunus persica var. nucipersica), ajaprda
(Prunus cerasifera). M. fructigena Hanbojee BpeJOHOCHA
Ha CEMEUYKOBBIX KYJIbTypaX, TaKuUX Kak sg60Ha (Malus
domestica) v rpyma (Pyrus communis) [8].

OcobeHHOCTBIO M. fructicola SBISI€TCS TPOMOJI-
JKUTEJbHBIY IePUOJ, JIATEHTHOM NHQEKIIUH, KOTIa Ha
PaCTEHMU U IJIOHAX OTCYTCTBYIOT BUAVMbBIE CUMITTOMBI
TTOPakeHUs.

JaHHBIA BUJ, MPeICcTaBJseT 0OJbIIYI OMac-
HOCTbD JIJIs TLIOJOBBIX HACAXKAECHUM HAa TEPPUTOPUU

SCIENTIFIC RESEARCH

UDC 632.4.01/.08

Identification of fungi
of genus Monilinia
during phytosanitary
diagnosis

D.I. SHUKHIN, Junior Researcher of the
Mycology Laboratory of Laboratory Testing Center
of FGBU “VNIIKR”, e-mail: dmitrigq.shukhin@gmail.com

Abstract. The article presents traditional, as well as
modern techniques of identification of fruit crop monili-
osis — fungi of the genus Monilinia — used in phytosanitary
diagnosis, such as conventional PCR, qPCR, and multiplex
PCR. The new MALDI-ToF MS mass spectrometry technique
is described, as well as techniques of latent pathogen infec-
tion detection.

Keywords. Moniliosis, Monilinia, brown rot, identifica-
tion, quarantine object, PCR, MALDI-ToF MS.

INTRODUCTION

ungi of genus Monilinia are dangerous patho-
gens of fruit crops. The most economically
important representatives of the genus are
M. fructicola (Winter) Honey, M. laxa (Aderh.
& Ruhland) Honey, M. fructigena (Pers.) Ho-
ney. The most dangerous of them is considered to be
M. fructicola, a quarantine object for the Eurasian Eco-
nomic Union (EAEU) [2]. This species has entered into
Europe from North America, where it is also a harm
species. The host plant range of pathogens is wide
enough — the majority of fruit trees of the Rosaceae
family, but the harmfulness of species differs on vari-
ous cultures. Thus, M. laxa and M. fructicola mainly af-
fect stone fruits — plants of the genus Prunus, such as
peach (Prunus persica), plum (Prunus domestica), apricot
(Prunus armeniaca), sour cherry (Prunus cerasus), cherry
(Prunus avium), nectarine (Prunus persica var. nucipersi-
ca), cherry plum (Prunus cerasifera). M. fructigena is the
most harmful to pome fruits, such as apple (Malus do-
mestica) and pear (Pyrus communis) [8].
The peculiarity of M. fructicola is a long period of
latent infection, when there are no visible symptoms
of lesions on the plant and fruit.
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Puc. 1. Konnguum Monilinia sp.  Fig. 1. Conidia of Monilinia sp.

(choto O.U. LyxuHa) (photo by D.I. Shukhin)

Poccutickoit defiepanyiu, mo3TOMy paHHee 06HapyKe-
HUe rpuba IBJseTCS BaXHeHel 3ajadeit mpu GuUTo-
CaHUTApPHOU JUArHOCTUKE.

TPAJUIIVOHHBIE METO/IbI
UJEHTU®UKALIUU

TpaguIlMOHHBIM METOAOM IPU MUKOJIOTMYECKUX HC-
CJIeIOBAHUSX SIBJISIETCSA METO], BJIaKHON KaMephl. CyThb
MEeTO/1a 3aKJIF0YAETCS B CO3aHUU ONTUMAaJIbHBIX YCJIO-
BUH BJIQKHOCTU M TEMIIEPATYPHI AJisg rprba B yalike
ITeTpu. YacTu pacTeHUH CTEPUIU3YIOT, ITPOMBIBAIOT
¥ MMOMENIAI0T Ha YBJAXXHEHHYI (DUIbTPOBAJIbHYIO
6yMmary B yaiku [IeTpu u MHKyOUPYIOT B TEPMOCTATE
5 cyTok rpu 23-25 °C [2]. [Ipu TTogBIeHUY XapaKTep-
HOTO CEpPOro ujau 6yporo Muieaus rpuba mpoBOAST
MUKPOCKOITMPOBaHue o6pasiia. JaHHbINd METO, IOCTa-
TOYHO IIPOCT B UCITOJIHEHUY, DKOHOMUYECKU TIPUEM-
JIEM U HaJIeXKEH IPU UAEHTUDUKAIIUY IO pPaHTa POjia,
IPY 3TOM UAEHTU(GUKAIIUS 0 BULA TPEOGYET BHICOKOM
KBaJIM(UKAIIMU CIIEIIUAJIVCTA U He SABJISIETCS HaJexX-
HOW, MOCKOJIBKY I'PUOBI poga Monilinia UMeIOT CXOIHbIE
MopdoJioruyeckye mpusHakuy (puc. 1).

Ilnsa 6oyee ToUHOM ueHTU(OUKAIIUY TPUOOB poza
Monilinia nprMeHseTCs KyJIbTypajlbHO-MOpQoornyie-
CKUI METOJ, C UCIT0JIb30BaHNEM CUHOIITUYECKOTO KJII0-
ya JletiHa [10]. JlaHHBIN MeTOJ, IT03BOJISIET Pa3IUvaTh
BUJIBI MEXIY COOOM, UCXOMST U3 KyJbTYPaJbHBIX TPHU-
3HAKOB. [IJI 9TOTO KycOUYeK 4-THEBHOU KOJIOHUU T'PU-
6a, BeIpallleHHOU Ha KapTo(eIbHO-TJII0OKO3HOM arape
(KTA) mpu 22 °C B TEMHOTE, TIOMEITAIOT Ha arapu30BaH-
Hy0 nuTaTesbHy0 cpeny (KI'A) B TpeXKpaTHOM! I0B-
TOPHOCTH, a 3aTeM MHKYOUPYIOT 1mpu 22 °C B TeueHUe
10 mHelt B ycnoBuUgx 12-4acoBOTO IIUKJIA OCBEIIEHYS.
3aTeM IPOBOIAT UAEHTU(MUKAIIMIO, NCXOII 13 7 Xapak-
TEPUCTUK KOJIOHUU:

1) BET KOJIOHUU: CePBIi (A), xKeThlH (B), KpeMo-
Bo-6eblit (C);

2) cCpemHuY AuaMeTp KOJOHUM: >80 MM — GBICTPbBIH
poct (D); 70-80 MM — cpepuuii poct (E); <70 MM —
MemIeHHbIH pocT (F);

This species is very danger-
ous for fruit plantations in the
Russian Federation, therefore,
early detection of the fungus is
the most important task in phy-
tosanitary diagnosis.

TRADITIONAL
IDENTIFICATION
TECHNIQUES

The traditional technique in my-
cological studies is the wet cham-
ber. The essence of the technique
is to create optimal humidity and
temperature conditions for the
fungus in a Petri dish. Parts of
plants are sterilized, washed and
placed on moistened filter paper
in Petri dishes and incubated in a
thermostat for 5 days at 23-25 °C
[2]. When the characteristic grey
or brown mycelium of the fungus
appears, the sample is micro-
scoped. This technique is simple
enough, affordable and reliable
for identification to genus level,
thus identification to species le-
vel requires high qualification of a specialist and is not
reliable, because fungi of genus Monilinia have similar
morphological characteristics (Fig. 1).

For more precise identification of fungi of the ge-
nus Monilinia, a cultural and morphological technique
with the Lane’s synoptic key is used [10]. This tech-
nique makes it possible to distinguish species from
each other based on their cultural characteristics. For
this purpose, a piece of a 4-day fungi colony grown
on potato dextrose agar (PDA) at 22 °C in the dark, is
placed on agarized nutrient medium (PDA) in a triple
repetition, and then incubated at 22 °C for 10 days in
a 12-hour lighting cycle. Then identification is made
based on 7 characteristics of the colony:

1) color of the colony: grey (A), yellow (B), cream-
white (C),

2) average diameter of the colony: >80 mm — rapid
growth (D); 70—80 mm — average growth (E); <70 mm —
slow growth (F),

3) sporulation: abundant sporulation (G), poor
sporulation (H),

4) concentric sporulation circles: present (I), ab-
sent (J),

5) colony margin (viewed from the bottom of the
dish): lobed margin is visible (K), margin is not lobed (L),

6) rosette (on top of the colony): mycelium has
clear lobes (or petals) similar to open rose petals (M),
none (N),

(7) dark arcs (from the bottom of the colony): dark
arcs or rings similar to rosette isolate (O), dark point
zones or brown arcs or rings (P), no arcs or rings are
visible (Q).

The resulting letters of the key make up a complex
of characteristics of the species:

M. fructicola: A, D, (E), G, I, (J), L, (M), N, (P), Q.
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3) cnopynsanus: obunbHOe criopoHoIinenue (G),
CKyZmHOe criopoHoinenue (H);

4) KOHIIEHTPUYECKUE KPYTY CIIOPYJISAIUN: TIPU-
cyTcTByIoT (I), oTCYyTCTBYIOT (J);

5) Kpa¥ KOoJOHUM (IIPOCMATPUBAIOT C HUXKHEM
CTOPOHBI YallIKW): BUJIEH JonlacTHOU kpau (K), kpai
He jontactHou (L);

6) PO3ETOYHOCTH (Ha BepXHEel CTOPOHE KOJIOHUMN):
MUIIEJUN MMeeT YeTKUe JIOMACTU (UK JelleCTKH),
IIOXO0KKE Ha PaCKPbIThIE JIeTIeCTKU Po3bl (M), TAKOIr0
get (N);

7) TeMHbIe nyTu (C HUKHEN CTOPOHBI KOJIOHUN):
BU/IHBI TEMHBIE IYTH WJIM KOJIbITa, TIOXOKKE Ha JIeTIECT-
KU1 po3eToYHOro nuzosaTta (0), TeMHbIe TOUEUHbIE 30HbI
60 KOPUYHEBBIE AYTH MU KoJiblla (P), OTCyTCTBUE
nyr unu kogiett (Q).

[TonyuyeHHbIE OYKBBI KJIHOUYa COCTABJISIOT KOM-
TJIEKC ITPU3HAKOB BUJA:

M. fructicola: A, D, (E), G, I, (J), L, M), N, (P), Q.

M. laxa: A, (C), (E),F, H, J, K, M, (N), O.

M. fructigena: B, (C), (D), E, (F), (G), H, (), J, L, N, Q.

d®oTorpadum KynbTyp rpuboB poma Monilinia
IIpeCcTaBJeHbl Ha PUC. 2.

CTOUT OTMETUTD, YTO BUBI poza Monilinia MOTYT
CHJIBHO BapbUPOBAaTh B 3aBUCUMOCTHU OT IITaMMa, KC-
X0 HOTO cybcTpaTa, IMOSTOMY JaHHBIE TIPU3HAKY He
JIaIOT CTOITPOIEHTHO TOYHOU UIEHTU(DUKAITAN.

M. laxa: A, (C), (E), F,H, J, K, M, (N), O.

M. fructigena: B, (C), (D), E, (F), (G), H, (1), J L, N, Q.

Photos of Monilinia fungal cultures are on Fig. 2.

It should be noted that species of the genus Moni-
linia can vary greatly depending on the strain, the ini-
tial substrate, so these characteristics do not provide
100% accurate identification.

MODERN IDENTIFICATION TECHNIQUES

Currently, the most accurate techniques for identifica-
tion of fungi of the genus Monilinia are molecular ones.
The molecular techniques include conventional PCR
with universal primers followed by sequencing, con-
ventional PCR with specific primers, multiplex PCR as
well as qPCR.

Conventional PCR with universal prim-
ers is based on detection of nucleotide sequence
of the internal transcribed spectator (ITS) site.
For this purpose, DNA is extracted from pure fun-
gal culture and then PCR with universal primers
ITS5 (5-GGAAGTAAAGTCGTAACAAGG-3’) and
ITS4 (5’-TCCTCCGCTTATTGATATGC-3’) is carried
out [13].

After amplification electrophoresis is performed
(Fig. 3), then samples are cleaned and sequenced. The
obtained sequences are compared with reference se-
quences from GenBank NCBI, MycoBank or another

Puc. 2. KonoHuu rpubos popa Monilinia Ha 2%-m KIA:  Fig. 2. Monilinia fungi colony grown on 2% PDA:

1 - M. laxa, 2 — M. fructicola, 3 — M. fructigena
(choTo O.U. LWyxuHa)

1 - M. laxa, 2 = M. fructicola, 3 — M. fructigena
(photo by D.I. Shukhin)
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COBPEMEHHBIE METO/IbI
UIEHTU®UKALLUU

B HacTos1ee BpeMs HarboJjiee TOUHOM ABJISIETCS UIEH-
tuduKaya rpubos poga Monilinia ¢ IIOMOIIIBIO MOJIE-
KyJIIPHBIX METOJIOB. V13 MOJIEKYISIPHBIX METOJIOB BBIZIE-
JIIIOTCSI MeTog, kjaccuueckol TP ¢ yHuBepcaJibHbIMU
npaiMepaMu C MOCJEeAYIIIUM CEKBEHUPOBAHUEM,
MeToJ kjtaccuyeckoi TP co crienmpuIHbIMU ITPaki-
Mepamu, MmysibturiekcHada [P, a Takxe metog ITLHP
B peaJIbHOM BPEMEHMU.

MeTopn kjaccuueckoit TP ¢ yHUBepCcaJbHBI-
MU TIIpaliMepaMu OCHOBAH Ha OIpPeesIeHNY HYKJIeo-
TUIHOM IMOCJIeN0BaTEbHOCTY YUaCcTKa BHYTPEHHETO
TpaHcKpubupyemoro creiicepa (ITS). [ljist 3TOro U3
YHCTOU KyJNbTYphI Tpuba BoigensdwT JHK, a 3atem
npoBogaT I[P c yHUBepCaJbHBIMU TIpaliMepaMu
ITS5 (5'-GGAAGTAAAAGTCGTAACAAGG-3’) u ITS4
(5’-TCCTCCGCTTATTGATATGC-3’) [13].

[Tocne aMIauuKaIuy IPOBOLAT dJIeKTpodopes
(puc. 3), 3aTeM OUKUCTKY 06pas3I[0B U CEKBEHUPOBaHUE.
[MTostyueHHbIEe TTOCIEIOBATEIbHOCTY CPAaBHUBAIOT C 3Ta-
JIOHHBIMU IIocJiefoBaTesibHOCTIMU U3 GenBank NCBI,
MycoBank wim Apyroit 6a3bl JaHHBIX. [IpU IOCTAaTOYHO
BBICOKOI TOUHOCTHU METO/IA, CJIeAyeT OTMETUTH ITPOL0JI-
JKATEJIbHOE BPEMS MCCIIEIOBAHUS, TIOCKOJIBKY JJIS METO-
Jla IOAXOIUT TOJIbKO YMCTasI KyJIbTypa rprba (111 BbIpa-
IIVBaHUS KOJIOHUY HEO6X0AMMO MUHUMYM TPOE CYTOK).

Mertop, kiaccuueckoii I11IP ¢ ncmoib30BaHUEM
crienu(pUUHBIX ITPaMepPOB OCHOBAH Ha aMIIU(U-
Kauum yuactka ITS, crierquuuHOro TOJbKO IJg Of-
Horo Bupa. lng unentudukanuu M. fructicola, M. laxa
u M. fructigena UCIIONIb3YIOTCS IpaliMepsl, pa3zpaboTaH-
Hbie loos u Frey (cM. Tabnuiry) [9].

[Tocye aMIIn(UKAIIMY ITPOBOIAT 3JIEeKTpodopes
npopykra I[THP 1 Busyanusaiunio pes3yjabTaToB ¢ IIOMO-
LIHI0 TeJTb-AOKYMEHTUPYIOUUX CUCTEM. JlaHHBI METO]T
I03BOJISIET PA6OTATh HE TOJIBKO C YMCTHIMU KYJIbTYypa-
MU, HO ¥ C MUIIEJIMEM, B3SITHIM C [TIOBEPXHOCTHU IT0pa-
’KEHHOT'0 pacTeHMs WU IJIojla, a TakxKe ¢ JHK rpuba,
BBHIJIEJIEHHON HEMOCPEACTBEHHO U3 ITOBPEXIEHHON
TKaHU mioza [9].

IpyruM MeTo[IoM MIeHTU(UKAIUY rpuboB pona
Monilinia sBnsieTcs MynbTuiiekcHas ITLP. B otnuyue
oT Kjaccuueckoy ITIIP, mpu MyabTUILIeKCHON TTLIP
B OJIHOM U TOM Xe peaKIIMOHHOM cpejie ITPOUCXOAUT
npoliecc KoaMaudukauy HecKoabkux JHK-maTpuis
C y4acTHeM HEeCKOJIbKUX ITap MpPaMepoB. ITO TO3BOJIS-
€T OTHOBPEMEHHO AUarHOCTUPOBAaTh HECKOJIBKO I1aTO-
TE€HOB B OJJHOM 3KcriepuMeHTe. [l BUnoB M. fructicola,
M. laxa v M. fructigena pa3paboTaHbl KaK KJaccuyecKas
myJsibTUIIeKcHad [11IP, Tak v B peajibHOM BpeMeHU. Me-
TOJI, KJIACCUYECKOU MyNbTUILIeKCHOU IT1IP Coté mo3Bo-
JIIET OTIPeIeINTh TaKue BUbI, Kak M. laxa, M. fructicola,
M. fructigena v M. polystroma, He TOJIbKO U3 UNCTHIX KYJIb-
TYP, HO ¥ M3 THUIIIUX TIOAOB SI6JI0K, TaXke eciv obpa-
3€I] COIEPKUT cMemtaHHy o JIHK HeCKOTbKUX BUIOB [3].

MeTog MynbTUIIIIeKCHOM [TLIP B pealbHOM BpeMe-
HU, IpeIJIoKeHHbIH Guinet (2016), I03BOJISET OIIpee-
nuthb M. laxa, M. fructicola, M. fructigena B CMellIaHHOM
obpa3siie. PazpaboTanbl cnenuuuHble IpaliMephl
¥ 30HZIBI Ha KXJBIU U3 3 BUAOB. MyJbTUILIEKCHAS
[1IIP B peaJlbHOM BpeMeHU OKa3ajiaCb YYBCTBUTEJIb-
Hee, UeM KJIaCCMUYECKUU BapUaHT, IPeAJIOKeHHbIN
Ccoteé [7].

HawuboJsee pacnpocTpaHeHHbIM METOZOM UIEHTY -
ukanuu M. fructicola snsiercs Mmetog, [1LIP B peasib-
HOM BpPeMeHU C BUAOCIEIM(PUUYHBIMY IIpaliMepaMu

M 9 10 1112 14 15 16 K-y M

Puc. 3. ®oTorpagusa Fig. 3. Photo of agarose gel
arapo3sHoro rens nocne NUP  after PCR using ITS5 and

¢ nparimepamu ITS5 n ITS4: ITS4 primers:

1-16 - obpasupbl, 1-16 — samples,

K-u — oTpuuaTenbHbIin K-u — negative control,
KOHTpOJsb, M — Mapkep M — marker

(choTo O.U. WyxuHa) (photo by D.I. Shukhin)

database. The accuracy of the technique is high enough,
however it should be noted that the time of the study is
long, because only pure fungal culture is suitable for it
(minimum three days are required to grow the colony).

Conventional PCR with specific primers is based
on the amplification of the ITS site specific for only one
species. To identify M. fructicola, M. laxa and M. fruc-
tigena primers, developed by loos and Frey are used
(see table) [9].

After amplification electrophoresis of PCR pro-
duct and visualization of results by means of gel-docu-
menting systems are carried out. This technique allows
working not only with pure cultures, but also with my-
celium taken from the surface of the affected plant or
fruit, as well as with DNA of the fungus isolated directly
from the damaged tissue of the fetus [9].

Another technique to identify fungi of the genus
Monilinia is multiplex PCR. In contrast to conventional
PCR, during multiplex PCR the same reaction medium
is used to coamplify multiple DNA-matrix with seve-
ral pairs of primers. This allows several pathogens to
be simultaneously diagnosed in a single experiment.
For M. fructicola, M. laxa and M. fructigena, both conven-
tional multiplex PCR and gPCR have been developed.
Conventional multiplex PCR by Coté allows identifying
species such as M. laxa, M. fructicola, M. fructigena and
M. polystroma not only from pure cultures but also from
rotting apple fruits, even if the sample contains mixed
DNA of several species [3].

Multiplex qPCR proposed by Guinet (2016) allows
identifying M. laxa, M. fructicola, and M. fructigena in a
mixed sample. Specific primers and probes for each
of the 3 species have been developed. Multiplex qPCR
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Tao6auia

IIpaiiMepsl A1 uaeHTU(GUKALY rpru6oB poaa Monilinia
MeTOoIoM KJaccuueckoii ITIP [9]

was more sensitive than its con-
ventional version proposed by
Coté [7].

The most common identifi-

Bupg ITapa npaiimepos IlocjegoBaTeJbHOCTD 5’ = 3’ cation technique of M. fructicola is
M. fructicola ITS1Mfcl TATGCTCGCCAGAGGATAATT &iﬁ ;"’91;11( g”ec"‘/;ggg;?&?g?;f
ITS4Mfcl TGGGTTTTGGCAGAAGCACACT TACTTTGTTGCTT-3’) and

M. laxa ITS1MIx TATGCTCGCCAGAGAATAATC Monl139R (5’-CAAGAGATC-
ITS4MIx TGGGTTTTGGCAGAAGCACACC CGTTGTTGAAAGTTTTTAA-3’)

. f and a kit of P_fc and P2-fgn/Ix/ps

M. fructigena ITSlegn CACGCTCGCCAGAGAATAACC probes developed by van Brou-
ITS4Mfgn GGTGTTTTGCCAGAAGCACACT wershaven et al. [12]. This tech-

Mon139F (5’-CACCCTTGTGTATYATTACTTTGTTGC
TT-3") m Mon139R (5’-CAAGAGATCCGTTGTTGAAAGT
TTTAA-3’) u HabopoMm 30H7IOB P_fc u P2-fgn/1x/ps, pas-
paboranHbIMU Van Brouwershaven u gp. [12]. JaHHBIHT
METO/I, TI03BOJISIET IOCTOBEPHO OTJINYUUTD M. fructicola oT
IPyTrux BULOB poja Monilinia, B yacTHOCTU M. fructigena,
M. laxa v M. polystroma [5, 12].

Ona npentudukanuu M. fructicola B ®TBY
«BHUWKP» B HaCTOSIIIMY MOMEHT UCII0JIb3yeTCs Ha-
6op pearenToB «duTocKprH Monilinia-PB» (3A0 «CuH-
TOJI», MOCKBAa), OCHOBAHHBIN Ha OIMCAHHBIX BBIIIE
npaiiMepax u 30H7axX. C Ha6OPOM ITOCTaBJISIETCS T10JI0-
JKUTEJIbHBIN KOHTPOJIB, comepxkatuiit IHK M. fructicola,
a TakXke KOHTPOJIb, comepxamuit [HK M. fructigena,
M. laxa u M. polystroma. TTpu Hanuuuu B obpa3siie JHK
M. fructicola mpubop meTeKTUpyeT PoCT HIyopeciieH-
1Y 1Mo KaHasy FAM, nmpu Hanuuuu B ob6pasie JHK
OCTAJIbHBIX 3 BUJIOB ITPOUCXOLUT POCT (PJIyopeciieH-
nuu o kaHasy ROX. Kanan HEX gaBngercda BHYTpeH-
HUM KOHTPOJIEM peakiiuu (puc. 4).

HecMOTps Ha MUPOKYI PacOpoOCTPAaHEHHOCTH
meTtoza ITIIP B pealbHOM BpeEMEHH, B JaHHBI MOMEHT
BeIyTCS Pa3paboTKY M0 YCOBEPIIEHCTBOBAHMWIO METO-
IoB uneHTuduKanuuu M. fructicola.

NAEHTUPUKALIUA TPUBOB POJA
MONILINIA C IIOMOIIIbIO MALDI-TOF MS

[TepCeKTUBHBIM METOJIOM UEHTUGMUKAIIUY BPETHBIX
OPTaHU3MOB SIBJISETCS TEXHOJOTUS MAaTPUUYHO-aKTH-
BUPOBAHHOU Jia3epHOU AecopbIIMOHHO-NOHU3AIU0H-
HOM BPEMSIIPOJIETHON Macc-clieKTpoMeTpuu (Matrix-
assisted laser desorption/ionization time-of-flight mass
spectrometry — MALDI-ToF MS).

IlaHHBI METOJ MPUMEHSIETCS

o upenTudukanuy 6akrepuit, Table

nique allows to reliably distin-

guish M. fructicola from other
species of the genus Monilinia, in particular, M. fructige-
na, M. laxa, and M. polystroma [5, 12].

To identify M. fructicola, FGBU “VNIIKR” currently
uses the Fitoskrin Monilinia-RV kit (ZAO Syntol, Mos-
cow) based on the primers and probes described above.
The kit is supplied with positive control containing DNA
of M. fructicola as well as control with DNA of M. fructige-
na, M. laxa, and M. polystroma. If the DNA of M. fructicola
is present in the sample, the device detects the fluores-
cence growth through the FAM channel; if the DNA of
the other 3 species is present in the sample, the fluo-
rescence growth through the ROX channel occurs. The
HEX channel is an internal reaction control (Fig. 4).

Despite the widespread use of PCR, there are on-
going developments to improve M. fructicola identifica-
tion techniques.

IDENTIFICATION OF FUNGI OF THE
GENUS MONILINIA BY MALDI-TOF MS

A promising technique of pest identification is the
technology of matrix-assisted laser desorption/ioni-
zation time-of-flight mass spectrometry — MALDI-ToF
MS. This technique is used for bacterial identification
as well as in medical research. In phytosanitary re-
search, this technique has not yet been widely used
due to expensive equipment and the need to train
qualified personnel. The essence of the technique is
ionization of biological molecules (peptides, proteins,
DNA, oligonucleotides, etc.) by a special matrix under
laser exposure without their fragmentation and de-
struction. Matrix is a substance which under the influ-
ence of a laser pulse provides transfer of laser energy

a Takke B MeauLuHCKUX uccne-  Primers for identification of fungi of the genus Monilinia

IOBAHUAX. B GUTOCAHUTAPHOM by conventional PCR [9]

KUCCIeN0BaHUY NAHHBIA METOZ,

ellle He HALIEN WXPOKOrO mpu- SPecies Primer pair
MEHeHUs BBULY IOPOTOCTOAIETO 17 o il ITS1Mfcl
obopymoBaHus, HEO6XOLVMOCTH ITS4aMfcl
MTOJITOTOBKY KBaIU(UIIMPOBAH-

Horo mepconana. Cyte Mmetoma M. laxa ITS1IMIx
3aKJII0YaeTCsl B MIOHU3ALUY 610- ITS4MlIx
JIOTUYECKUX MOJIEeKYJ (TernTu- .

0B, 6esikoB, THK, oJTUToHYyKJIE€0- M. fructigena g:iﬁ%ﬁ

TUJIOB U IP.) 0CO00M MaTpPUIEH
107 BO3JelicTBUEM Jiasepa 6e3

Sequence 5’ - 3’

TATGCTCGCCAGAGGATAATT
TGGGTTTTGGCAGAAGCACACT

TATGCTCGCCAGAGAATAATC
TGGGTTTTGGCAGAAGCACACC

CACGCTCGCCAGAGAATAACC
GGTGTTTTGCCAGAAGCACACT

ux hparMeHTaluy U paspyiieHus. MaTpuiia — Belie-
CTBO, KOTOPOE TIPY BO3AEUCTBUM JIA3€PHOTO UMITYJIbCA
obecrieumBaeT nepeauy SHePruu jjasepa MOJIEKyIaM
HCCIIelyeMOTO 00beKTa, NOHUBUPYSI UX U TIEPEBOIS
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Amplification

1000 +

800 +
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400 +
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Puc. 4. Bup, kpuBoii amnnandukaumm npu nposegeHum MNLP Fig. 4. Shapes of qPCR amplification curves with Fitoskrin
B peasibHOM BpeMeHu ¢ HabopoM «PuTtockpuH Monilinia-PB».  Monilinia-PBkit. Diagram in blue — fluorescence growth
Ipachmk rony6oro uBeta — hiyopecueHuus no kaHany FAM, through the FAM channel, orange — through the ROX

opaHeBoro — no kaHany ROX, 3eneHoro — no kaHany HEX
(choTo O.U. WyxuHa)

channel, green — through the HEX channel
(photo by D.I. Shukhin)

B rasoByio (¢asy. [Tociie mecopOIimy MOJIEKYJIbI 06pasiia
YCKOPSIIOTCS B BJIEKTPUYECKOM TI0JIE U JOCTUTAIOT Jie-
TeKTOopa rmpubopa. CKOPOCTh JBMIKEHUS M BPeMSI IIPO-
XOXKIEHUS PACCTOSHUS OT TOUKY NOHU3ALWH JI0 JETEK-
TOpa 06paTHO MPOTOPI[MOHAJbHBI Macce MOHOB. 3HAs
JJIMHY Iy TU TIEPEeMeIIeHU NOHA OT MIOHU3AaTOopAa [0 fIe-
TEKTOPA, a TaKXKe BpeMs 3TOTr0 ITepeMeIleHNsI, MOXKHO
BBIUYMCJIUTH CKOPOCTD IBVMIKEHUS MOHA Y HA OCHOBAaHUU
ee 3HaUeHU S PACCUUTATh MaCCy YaCTHII, TPUCYTCTBYIO-
mYx B 06paslie, a TakXKe reHEPUPOBaTh CIIEKTD, Xapak-
TEePUIYIIUA KaUYeCTBEHHBIN COCTAB UCCJIELYEMOT0
ob6bekTa. [IaHHBIM COCTAB OTJIMYAETCS Y OPraHU3MOB,
YTO IIO3BOJISIET CPABHUTH ITOJyYEHHBIN PE3yJIbTaT ¢ 6a-
301 LaHHBIX TPOU3BOAUTEISI 060pyAoBaHMA [1].

Freimoser u Ap. yAaJioch JOCTOBEPHO UJEHTHU-
¢unuposats M. fructicola v M. laxa n3 06pasIioB, MO-
JIYYEHHBIX U3 YUCTBIX KYJIbTYP, 4 TAK)KE U3 MULIEJUS
C TIOBEPXHOCTY MH(MUIIMPOBAHHBIX IJI0I0B. [Ipu 3TOM
pasnuuuTh BULBI M. fructigena v M. polystroma He yna-
Jiock. Ilpu aHanu3e Tpubop He BhIIBUII PAa3JINUUN B UX
cocTaBe, IT03TOMY OHU OBLIIY CTPYIIIIMPOBAHBI B OIUH
kyacTep. [Tof06HbIe Pe3yIbTaThI ITOJYUYEHBI IPU aHa-
JIN3€e MUIIEJIVsI, OTOOPAHHOTO C ITOBEPXHOCTU ITOBpeE-
JKJIeHHBIX ILJIONOB [4].

CoryjacHO pe3yJibTaTaM SKCIIEPUMEHTA, JaHHbIHI
MEeTO/[I TI03BOJIIET NOCTOBEPHO OTIUYUUTD M. fructicola
u M. laxa oT gpyrux BULOB poma Monilinia, 0OmHAaK0, Kak
yoKe OBbIJIO OTMEUEeHO, 3TOT MeTO, TPeBYyeT JOPOTOCTO-
SIEro 060pynoBaHUs, KBATU(DUITUPOBAHHOIO ITEPCO-
HaJa, a Tak)ke 6a3bl JaHHBIX (UTOIATOTEHOB, KOTOPbIE
Ha HaCTOSAIINY MOMEHT OTCYTCTBYIOT.

BBISIBJIEHUE JIATEHTHOI NMHPEKIINN
Cepbe3HOU MPo6JIeMOoit ITPY BBIABJIEHUY IPUOOB Po/ia
Monilinia aBIsSeTCS IIUTENbHBIN TePUO, JIaTEHTHOU
UHGEKIINYU, TIPU KOTOPOM OTCYTCTBYIOT BUIUMbIE

to molecules of the object under study, ionizing and
translating them into a gas phase. After desorption
the sample molecules accelerate in an electric field
and reach the detector of the device. The speed and
time of travel from the ionization point to the detec-
tor are inversely proportional to the mass of the ions.
Knowing the length of the path of movement of the ion
from the ionizer to the detector, as well as the time of
this movement, it is possible to calculate the speed
of movement of the ion and based on its value to cal-
culate the mass of particles present in the sample, as
well as to generate a spectrum that characterizes the
qualitative composition of the object under study. This
composition differs in organisms, which allows com-
paring the obtained result with the database of the
equipment manufacturer [1].

Freimoser et al. managed to reliably identify
M. fructicola and M. laxa from samples obtained from
pure cultures as well as from mycelium taken from the
surface of infected fruits. However, he did not succeed
in distinguishing between M. fructigena and M. polystro-
ma. The analysis did not reveal any differences in their
composition, so they were grouped into one cluster.
Similar results were obtained in the analysis of myce-
lium taken from the surface of damaged fetuses [4].

According to the results of the experiment, this
technique allows to reliably distinguish M. fructicola
and M. laxa from other species of the genus Monilinia,
but, as it has already been noted, it requires expensive
equipment, qualified personnel, and databases of phy-
topathogens, which are currently absent.
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CUMIITOMBI ITIOPa’keHus rpuboM KakK Ha MJIojax, Tak
U Ha IOCAJI0OYHOM MaTepuaJie.

Ha ceropHsAMHUYN JeHb CAMBIM PAaCIIPOCTPaHEH-
HBIM METOIIOM BBISIBJIEHUS JIaATEHTHOU MHQEKInuu
B IJIOZAX U I[BeTKax sBisieTcsa Overnight freezing-
incubation technique (ONFIT). CyTbl0 3TOr0 MeTOza
SIBJISIETCS IIPOBOKAIIMS Iprba K IPOpPaCcTaHUIO IOCPEI-
CTBOM BO3/IeHICTBUS HU3KUX TeMIiepaTyp [11].

[ToBEPXHOCTB [TOJIO3PUTENbHBIX TIJIOLOB CTEPUIIN-
3YIOT pacTBopoM xJjopa (32 mi 0,5%-ro ruImoxJyjiopuTa
HaTpud, 32 MJI 95%-ro stanHosa u 0,01 My Tween 20
B 2 JI BOZbI), 3aT€M IIPOMBIBAIOT 3 pasa CTePUIbHOU
BOJOI ¥ MOMEIIAIOT Ha CTEPUJIbHBIE DKPAHBI B CTE-
PUJIbHBIE TIJIaCTMACCOBble KOHTeHHEPHI co 150 Ma
IUCTUJJIMPOBAHHOM BOJBI Ha JHE (MJIU KCIIOJIb30-
BaTh YBJIQXKHEHHYI0 (DUIBTPOBAJIBHYIO OyMary). 3aTeM
KOHTEHHEePHI TOMEIIAl0T B MOPO3UJIbHYI0 KaMepy Ha
—16 °C oT 10 1o 24 4yacos. Ilocjie 3TOro KOHTEHHEPBI
[I0OMeIaloT B TepMocTaT Ha 23-25 °C Ha 5 cyTok. K aT0-
My BpeMeHU NHQEKIIMS TTPOSIBIISIETCS B BULE CITOPOJIO-
XUeB Ha TTIOBEPXHOCTH TI0J0B [11].

HecMoTpsa Ha [OCTaTOYHO BBICOKYI0 9D (HEKTUB-
HOCTB U IIPOCTOTY METOJIa, aHAJIU3 ITPOAYKIIUU HA Ha-
Jrune JaTeHTHOU nHQeKIIY 3aHUMaeT OT 7 10 9 LHel.
[Tpy mOSBJIEHUM CIIOPOHOIIEHNS HENIb3s OJTHO3HAYHO
cKasaTb, KAKOU U3 BUIOB Monilinia BbI3BaJI THUIb, I10-
9TOMY He0ob6xonuM 1160 KylbTypaJbHBIN MeTO, JI160
MOJIEKYJISIPHAS UAEHTU(DUKAIIASA TaTOTEHOB [5].

CyIIeCTBYIOT OIIBITHI IO UCKYCCTBEHHOMY 3apa-
JKEeHUI0 TIJIOOB U 1IBETKOB HEKTApUHOB M. fructicola
u M. laxa v Beigenenuto JHK Bo36ynuTess Herocpei-
CTBEHHO 13 TKAHEH pacTeHusd, C TTOCIeAyI0Iell ITocTa-
HOBKoOM ITLIP B peaJlbHOM BpeMeHH [6].

Ilns 3apakeHus IIBETKOB U IIJIOJOB UCIIOJb30-
BaJIX CYCII€H3UI0 CIIOP C KOHIleHTpaluei 10° KoHU-
OUM/MJI 05 1IBETKOB 1 105 KOHUAMMN/MI AJis I1J0-
IOB. 3aTeM 06pasibl MHKyO6MpoBasu 24 vaca mpu
25 °C. ITocje 3TOrO MOBEPXHOCTb 06pPasIoB MIPO-
CTePUJIN30BAJU U ITIOMECTUNU B XOJONUIbHUK Ha
4 °C Ha 5 mHEN )i yCTAaHOBJIEHUS JIaTeHTHOU (Gop-
Mbl nHMeKuu. Jlajgee 06pasiibl 3aMOPO3UIU IIPU
—80 °C, nuo(puar30BaJii ¥ TOMOTeHU3UPOBAJIN. V3 10-
JIyuyeHHBIX 00pa31oB Beigenuau JHK u nposenu [P
B peaJibHOM BpeMeHU. B 3T0 ke BpeMs 6bLI TPOoBeIeH
OTIBIT T10 UCKYCCTBEHHOMY 3aPaKeHUI0 IIBETKOB U T1JI0-
IIOB HEKTApUHOB, IIPU 3TOM [JIsI BhISBII€HUS JIATEHT-
HOY MH(PEKIUN UCII0JIb30BaJICS YIIOMSIHYTHIN BbIIIE
meTom ONFIT [6].

B pesynbTaTe OnbITOB GBLJIO TOKA3aHO, UTO METOT,
ONFIT mo3BoJuJ BBISBUTH JIATEHTHYI UHQEKIIAIO
TOJIBKO B 67% 06pas1ioB, Toraa Kak I11IP B peallbHOM
BPEMEHHU C BBICOKON TOYHOCTBHIO ITIO3BOJIMJIA BBISA-
BUTH JIaTeHTHYI0 nHPeKIU0 B 100% ob6pasiioB. [Tpu
3TOM mcrnoJib3oBaHue 1P B peaJlbHOM BpeMeHU I10-
3BOJIMJIO COKPATUTh BpeMs aHaiu3a ¢ 7-9 mHel 10
24-48 yacos [6].

3AKJIIOYEHUE

CBOeBpeMeHHAad U TOUHAs UAeHTUDUKALMS TPU6GOB
pozna Monilinia — HeTTpocTas 3a7jayua, TOCKOJIbKY OHU 06-
JIalal0T CXOOHBIMY PaCTEHUSIMU-X035€BaMU, CUMIITO-
MaMU [IOPaXeHUS U KyJIbTYyPaJIbHO-MOP(OIOTUYECKU -
MU npusHakamu. [y uieHTudurKanuy rpubos posa
Monilinia Ha JaHHBIKX MOMEHT pa3paboTaHO HECKOJIBKO
METO/I0B, CAMBbIM HaJI€’KHBIM U OBICTPBIM U3 KOTOPBIX
asiigeTcd [P B pealbHOM BpeMeHU. TaKkxe [epCcrek-
TUBHBIM sBJsgeTcsa MeTon MALDI-ToF MS, KOTOpPBIH,

LATENT INFECTION IDENTIFICATION

A serious problem in the detection of fungi of the genus
Monilinia is a long period of latent infection, in which
there are no visible symptoms of damage by fungus,
both on the fruit and planting material.

To date, the most common technique to identify
latent infection in fruits and flowers is Overnight freez-
ing-incubation technique (ONFIT). This technique pro-
vokes the fungus to germinate by exposure to low tem-
peratures [11].

The surface of suspicious fruits is sterilized with
a chlorine solution (32 ml 0.525% sodium hypochlo-
rite, 32 ml 95% ethanol and 0.01 ml Tween 20 in 2 li-
ters of water), then washed 3 times with sterile water
and placed on sterile screens in sterile plastic contain-
ers with 150 ml of distilled water at the bottom (or hu-
midified filter paper is used). The containers are then
placed in the freezer at —16 °C for 10 to 24 hours. After
that containers are placed in a thermostat at 23-25 °C
for 5 days. By this time the infection appears in the
form of sporodochia on the surface of fruit [11].

Despite rather high efficiency and simplicity of the
method, analysis of products for latent infection takes
from 7 to 9 days. When sporulation occurs, it is not pos-
sible to unambiguously state which of the Monilinia spe-
cies caused the decay, so either a cultural or molecular
identification technique of pathogens is necessary [5].

There are experiments on the artificial infection of
nectarine fruits and flowers by M. fructicola and M. laxa
and the extraction of the pathogen DNA directly from
plant tissues, with subsequent gPCR [6].

A spore suspension with a concentration of 10°co-
nidium/ml for flowers and 105 conidium/ml for fruits
was used to infect flowers and fruits. The samples were
then incubated for 24 hours at 25 °C. Then the speci-
mens were sterilized and placed in a refrigerator at 4 °C
for 5 days to establish the latent form of infection. The
samples were then frozen at —80 °C, lyophilized and
homogenized. DNA was isolated from the obtained
samples and qPCR was performed. At the same time,
an experiment was conducted in artificially infecting
nectarine flowers and fruits, and the above-mentioned
ONFIT technique was used to detect latent infection [6].

Experiments have shown that ONFIT only detect-
ed latent infection in 67% of samples, while qPCR with
high accuracy detected latent infection in 100% of sam-
ples. gPCR reduced the analysis time from 7-9 days to
24-48 hours [6].

CONCLUSION

Timely and accurate identification of fungi of the genus
Monilinia is not an easy task as they have similar host
plants, symptoms of lesions and cultural and morpho-
logical characteristics. Several techniques have been
developed so far to identify the fungi of the genus Moni-
linia, the most reliable and fastest of which is qPCR.
MALDI-ToF MS is also promising, which, according to
the literature, can distinguish M. laxa from M. fructicola,
but not other species.

The problem of latent infection in fruits and plant-
ing material remains important. At present, new patho-
gen detection and identification techniques are being
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COTJIACHO JINTEPATYPHBIM JJAHHBIM, [T03BOJISIET OTJIHU-
uuThb M. laxa ot M. fructicola, HO He IPYTUE BUIBL.
BakHOl1 ocTaeTcs mpobieMa JiaTeHTHOU MHpeK-
IIMY B IUIOJIaX M [TOCAJIOYHOM MaTepualie. B HacTos-
Y MOMEHT BeIyTCsI pa3paboTKU HOBBIX METO/IOB BbI-
SABJIEHUS U UJeHTU(PUKALIUY TTATOTeHOB, OCHOBAHHbBIE
Ha BeigeneHun JHK rpuba us pacTeHUA-X03sIMHA U I10-
cliemyroneli moctaHoBke [P B peajlbHOM BPpeMEHU.
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AuHoTauusa. Pod Begomovirus exawuaem 6oJiee
190 eudog supycos, S6AAUUXCS BPEJOHOCHLIMU NAMO-
2EHAMU 0B0UWHBLYX U NOJEBbLX Kynomyp. Lllupoko pacnpo-
cmpanenHblii 8 Espone 6e20mM08uUpyc Heamot Kypuasocmu
Jaucmoves momama (Tomato yellow leaf curl virus, TYLCV)
ABNAEMCS KAPAHMUHHbIM 00B5eKmoM dns Poccutickotli de-
depayuu, EASC u EOK3P. Hdenmugbuxayus 6e20mM08uUpycos
do 6u008020 yPOBHS CONPANEHA C ONpedeneHHbLMU Mmpy0-
HOCMAMU, 06YCJIO8JIEHHbIMU BbICOKOTE UOEHMUUHOCbBIO UX
2eHOMa. B cmambe npusoismces pesynvmamaol UCNblMaHUS
19 nap yHUBepcanvHulX U CNeyu@uyuecKux npatimepos s
duaerocmuru 6e20M08UPYCOB: BUPYCA HENMOL KypUasocmu
Jqucmves momama TYLCV, supyca sceimotil Kypuasocmu Jiu-
cmwves momama Capdunus (Tomato yellow leaf curl Sardinia
virus, TYLCSV) u Hvw-/Jenu supyca Kypuasocmi JUCMbes
momama (Tomato leaf curl New Delhi virus, ToLCNDV) me-
modamu kaaccuueckotl ITLP u ITIIP 8 peaibHOM 8PEMEHLL.

KiroueBble cji0Ba. 5e20MOBUPYCHL, BUPYC HENMOT
Kypuagocmu aucmves momama (TYLCV), nonumepasras
YenHas peaxyus, yHusepcaavHvle u cneyugduieckue npaii-
Mepbl, CNEYUPUUHOCTIb, YYBCNEBUMELbHOCTL, 80CTPOU3B0-
dumocmo.

on Begomovirus BXOOUT B ceMeli-
ctBo Geminiviridae. TeMuHUBUPY-
ChI — OJHO 13 HEMHOTUX CEMENCTB
BUPYCOB pacTeHUi, reHoM KOTO-
PBIX COCTOUT W3 ONHOMW WJIU ABYX
MOJIEKYJI KOJIbIleBOM omHolleroueunHon JHK. Bupuo-
HbI TeMUHUBUPYCOB TaK)XXe UMEIOT YHUKAJIbHYI0 MOP-
(hosoruo, Tak KaK COCTOST M3 BYX HETIOJHBIX UKOCA-
5IIPOB pa3MepoM 0KoJio 38 x 22 HM (puc. 1).

Ponm Begomovirus sIBJseTCd CaMbIM KPYITHBIM
B ceMelicTBe Geminiviridae u B HacTosllee BpeMs
BKJIIOUaeT 388 BUOB, PacCIIPOCTPAHEHHBIX [IPEUMY-
1IeCTBEHHO B CTPaHaX ¢ TPOMUUECKUM U cy6Tponrye-
CKUM KJIIMAaTOM. [IpefcTaBUTENIM STOTO POA 3apaskaioT
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Abstract. The genus Begomovirus includes more
than 190 species of viruses, which are harmful pathogens
of vegetable and field crops. Tomato yellow leaf curl virus
(TYLCV), which is widely spread in Europe, is a quarantine
object for the Russian Federation, EAEU and EPPO. Identi-
fving begomoviruses to the species level involves certain dif-
ficulties due to the high identity of their genome. The article
presents the results of testing 19 pairs of universal and spe-
cific primers for the diagnosis of begomoviruses: tomato leaf
curl virus (TYLCV), tomato yellow leaf curl Sardinia virus
(TYLCSV), and tomato leaf curl New Delhi virus (ToLCNDV)
by conventional and real-time PCR methods.

Keywords. Begomoviruses, tomato leaf curl virus
(TYLCV), polymerase chain reaction, universal and specific
primers, specificity, sensitivity, reproducibility.

he genus Begomovirus is part of the Gemi-

niviridae family. Geminiviruses are one of

the few plant virus families whose genome

consists of one or two molecules of a single-

chain circular DNA. Virions of geminiviruses

also have a unique morphology, as they consist of two
incomplete icosahedrons about 38 x 22 nm (Fig. 1).

The genus Begomovirus is the largest in the Gemi-

niviridae family and currently includes 388 species,
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Puc. 1. BupuoHbl TOLCNDV u ux

(Brown et al., 2015) [5]

JIBYIOJIbHBIE PACTEHUS U ITIEPEIAI0TCSI UCKITIOUNTEIBHO
TabauHOl 6eJIOKPBLIKOM Bemisia tabaci. PaHee 3TOT pPo,
OBLI U3BECTEH TAKXe Kak roarpymnna Il reMuHUBUpY-
COB, WJIY TPYIITIa BUPYyCa 30JI0TUCTON MO3auKy 6060B [5].

B peruone EOK3P B HacToglee BpeMs yKe pac-
IIPOCTPaHEHBI CIIeAYIoIIYie 6ETOMOBUPYCHI: BUPYC XKeJI-
TOI KypuaBocTu JucTheB ToMaTta (TYLCV), BUpyC JKeJi-
TOU KypuaBOCTU JIUCTheB ToMaTa Capaunus (TYLCSV),
BUPYC JKEJITON KypuaBOCTHU JUCThEB TOMaTa MaJjara
(TYLCMaV), BUpYC XeJTON KypuaBOCTU JIUCTHEB TO-
maTa Axarquia (TYLCAxV) u Heto-Jlesi BUPYyC Kypua-
BocTu aucTheB ToMara (TOLCNDV) [11].

Puc. 2. Tunn4yHbie CUMNTOMbI,
Bbi3biBaeMble TYLCV Ha pacTeHusax Tomarta
(CABI, 2020) [6]

Fig. 2. Typical symptoms caused by TYLCV on tomato plants
(CABI, 2020) [6]

Fig. 1. TOLCNDV virions and
KPMO3NeKTPOHHasa MuKkpockonuueckass  their cryoelectronic microscopic
peKoHcTpyKkumsa. bap coctaBnsetr 50 HM  reconstruction. The bar is 50 nm
(Brown et al., 2015) [5]

distributed mainly in countries
with tropical and subtropical cli-
mates. Representatives of this
genus infect dicotyledons and
are transmitted only by tobac-
co whitefly Bemisia tabaci. Earli-
er this genus was also known as
subgroup III of geminiviruses, or
group of bean golden mosaic vi-
rus [5].

The following begomovirus-
es are now common in the EPPO
region: tomato leaf curl virus
(TYLCV), tomato yellow leaf curl
Sardinia virus (TYLCSV), toma-
to yellow leaf curl Malaga virus
(TYLCMaV), tomato yellow leaf
curl Axarquia virus (TYLCAxV)
and tomato leaf curl New Delhi
virus (ToLCNDV) [11].

TYLCV is a quarantine object
for the Russian Federation, EAEU
and EPPO. TOLCNDV has been in the EPPO Alert list since
2015. TYLCSV, TYLCAxV and TYLCMaV were previously
considered to be TYLCV strains, therefore, quarantine re-
strictions should also apply to these species [8].

The main host plant of TYLCV, TYLCSV, TYLCAxXV
and TYLCMaV is tomato (Solanum lycopersicum). TYLCV
also infects pepper plants and some other solanaceous,
pumpkin and legume crops much less frequently.
ToLCNDV was first described on a tomato, but nowa-
days it is mostly spread on different pumpkin cultures.
In India and Pakistan, however, TOLCNDV is one of the
most dangerous potato pathogens [6].

Puc. 3. CumnToMmbl, Bbi3biBaeMble TOLCNDV Ha pacTeHusx
LykuHun (www.juntadeandalucia.es)

Fig. 3. Symptoms caused by TOLCNDV on zucchini plants
(www.juntadeandalucia.es)
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TYLCV sgBisgeTcsa KapaHTUHHBIM 00bEKTOM MJIS
Poccutickoit ®epepanuu, EASC 1 EOK3P. ToOLCNDV
c 2015 r. BXOAUT B CUTHaJIbHBIK crnucok EOK3P.
TYLCSV, TYLCAXV u TYLCMaV paHee cUuTaliuCh
mraMmmamu TYLCV, mo3ToMy KapaHTUHHBIE OTPaHU-
YeHUs IOJIXKHBI PACIIPOCTPAHSATHCS 1 Ha 3TU BUHI [8].

OcHOBHBIM pacTeHueM — xo3gauHoM TYLCV,
TYLCSV, TYLCAxV u TYLCMaV gBasieTcd TOMarT
(Solanum lycopersicum). TYLCV 3HaUUTEJIbHO PEXeE
3apa)kaeT TaKXXe pacTeHud Iepla U HEKOTOPbIX APY-
TUX ITAaCJI€HOBBIX, THIKBEHHBIX M 6000BBIX KYJIBTYP.
ToLCNDV 6511 BriepBble OIMCaH Ha TOMaTe, HO B Ha-
CTOSIIlee BpeMs PaclpoCTPaHEH NPEUMYILIIeCTBEHHO
Ha pPa3jInYHbIX TBIKBEHHBIX KyJbTypax. OfHaKo B VH-
oun u [Takucrane TOLCNDV sgBJjisseTcs O4HUM U3 OIlac-
HEUIMX IaToTeHOB KapTodes [6].

Bce pacripocTpaHeHHble B EBporie 6eTOMOBUPYCHI
BBI3BIBAIOT HAa TOMaTe 60Jie3Hb, MOJYUUBIIYI0 Ha3Ba-
HUe «KeJITask KypuaBOCTh JIUCTheB TOMaTa». bojie3Hb
MPOSBJISIETCS B PA3BUTUM MEJKUX, C ITOXKEJTEBIIUMU
KpasgMu, yaieobpas3Ho 3aTHYThIX BHU3 JehOPMUPO-
BAHHBIX JINCThEB. MEXIOY3JIUsI Ha Ioberax ykopauu-
BAIOTCS, BCIEACTBUE UETr0 3apaKeHHbIE PACTEHHUS 3a-
METHO OTCTAal0T B POCTE OT 30POBLIX (puc. 2). [ToTepu
yposkast MOryT mocturatb 100% [6].

ToLCNDV BrI3bIBaeT Ha PACTEHUAX ThIKBEHHBIX
KyJIbTYP MO3auKy, XJIOPO3, CUJIbHOE CKPy4YUBaHUE
Y MOPUIUHUCTOCTD JINCTHEB, YTOJNUEHUE KUJIOK JIU-
CThEB, KAPJIMKOBOCTD pacTeHu (puc. 3).

BeroMoBupyCHl pa3janudarTcsad reHeTu4eCcku, HO
UMEIOT IPAKTUYECKU UIEHTUUYHY0 GUOJIOTUI0, MOP-
¢ osorvo BUPMOHOB U CUMIITOMATOJOTUI Ha pac-
TEHMIX TOMAaTa, a TaK)XXe SBJISITCSI CEePOJIOTUUYECKU
0JIN3KOPOACTBEHHBIMU. CKPUHUHIOBBIE CEPOJIOTHYE-
CKIEe TECThI C UCIIOJIb30BaHNEM ITOJIUKIOHAJIbHBIX aH-
TUTEJ, KaK IIPaBUJIO, TTO3BOJISIOT UAEHTU(MUIIMPOBATH
6eroMOBUMPYCHI JIUIIb 0 YPOBHS PoJa. EMMHCTBEHHBIM
METOO0M, MTO3BOJISIOIIUM MPOBOJUTb 00 BEKTUBHYIO
uneHTudUKaLio 6eroMOBUPYCOB 10 BUIOBOTO YPOB-
H¢I, IBJISETCS ToJuMepasHas erHas peakiusa (TT1LP)
[1,13,16].

[lng BeIIBJIeHUSI 6€TOMOBUPYCOB pa3paboTaHbl
MHOTOUYMCJIeHHble MOAU(PUKAIIMYU TECTOB HA OCHOBE
TP c ucroysib30BaHUEM BUAOCIIEUDUIYHBIX UJIV YHU-
BepCcaJbHbBIX IIPAaliMEPOB, KOTOPHIE ITPOBOISATCS B (pOP-
MaTe Kjtaccuueckoi [TIIP ¢ aieKTpodopeTuyecKoi ge-
TeKIvel pe3ynbTaToB uiu B popmare I1LIP B pexxume
peasibHOTO BpeMeHU U YacTO KOMOUHUPYIOTCS C Me-
TOZaMU OTIeYaTKa TKaHel, MMMYHOOJOTTUHTA U pe-
CTPUKIIMOHHOTO aHaMu3a. [0 HallluX UCCIeIOBaHUN
IuarHocTuka 6eromoBupycoB MeTonoM I1IIP He 6bia
ampob6upoBaHa B Poccuiickoi demepaiinu.

MATEPUAJIBI U METOJIbI
MCCJEJOBAHUI

B ®I'bY «BHMUKP» npoBeneHo ucneiTanue 19 nap
VHUBEPCAJbHBIX U CIIeln(pUUeCKUX IpaliMepoB s
IVAarHOCTUKY BUPYCA XKEJITOU KypuyaBOCTHU JINCTHEB
tomata (TYLCV), BUpyca >KeJITOM KypuaBOCTHU JIUCThEB
tomata Capaunus (TYLCSV) u Heio-/lesu Bupyca Kyp-
yaBocTu JucTtbeB ToMaTa (ToOLCNDV) MeTomaMu Kjiac-
cuyeckoii ITLP u T1LIP B peanbHOoM BpeMeHu (TTLIP-PB).

B paboTe ucmoyib30Baiu CleAyIoNiyie N30SI Th
6eromoBupycoB: TYLCV PV-0844, TYLCV-Isr PV-0560,
TYLCV + ACMV PV-0588, TYLCSV PV-0596, TYLCSV
PV-0561, ToLCNDV PC-1109, ToLCNDV PC-1111,
ACMV PC-0873, BGMV PC-0094 (Bce — U3 KOJJIEKIIUUA

1 2z 3 4 B 6 ¢ & M 910 1112 13

Puc. 4. Peakuus npanmepos TYLCV-Sar/TYLCV-Is
(Pico et al., 1999) [21] ¢ usonaTaMu pasnnYHbIX
6eromoBupycoB (Habop peareHToB Screen Mix-HS,
cneundguyecknin npopgyKT — 667 n. H.)

O6pasubl:

1 TYLCV-Isr PC-0560 (DSMZ) 8 ACMV PC-0873 (DSMZ)

2 TYLCV PV-0844 (DSMZ) 9 ToLCNDV PC-1109 (DSMZ)

3 TYLCV P-10501202 (Adgen) 10 ToLCNDV PC-1111 (DSMZ)

4 TYLCV - g842 (BHUNKP) 11 BGMV PC-0094 (DSMZ)

5 TYLCSV PV-0561 (DSMZ) 12 OTpuuaTenbHbI KOHTPOMb
(Adgen)

6 TYLCSV PC-0596 (DSMZ) 13 OTpuuaTenbHbI KOHTPOMb
(Bopa)

7 ACMV PV-0588 (DSMZ)

Fig. 4. Reaction of TYLCV-Sar/TYLCV-Is primers (Pico et al.,
1999) [21] with isolates of various begomoviruses

(Screen Mix-HS kit, specific product — 667 b. p.)

Samples:

1 TYLCV-Isr PC-0560 (DSMZ) 8 ACMV PC-0873 (DSMZ)

TYLCV PV-0844 (DSMZ) 9 ToLCNDV PC-1109 (DSMZ)

TYLCV P-10501202 (Adgen) 10 ToLCNDV PC-1111 (DSMZ)

TYLCSV PV-0561 (DSMZ) 12 Negative control (Adgen)

TYLCSV PC-0596 (DSMZ) 13 Negative control (water)

2
3
4 TYLCV -g842 (FGBU “VNIIKR”) 11 BGMV PC-0094 (DSMZ)
5
6
7

ACMV PV-0588 (DSMZ)

All begomoviruses common in Europe cause a di-
sease called tomato yellow leaf curl. The disease mani-
fests itself in the development of small, yellowish, cup-
shaped deformed leaves. The internode on shoots is
shortened, so that infected plants noticeably lag be-
hind healthy ones in growth (Fig. 2). Crop losses can
reach 100% [6].

ToLCNDV causes on pumpkin plants mosaic, chlo-
rosis, strong leaf roll and crinkle, thickening of leaf
veins, dwarfism of plants (Fig. 3).

Begomoviruses differ genetically, but have almost
identical biology, virion morphology and symptoma-
tology on tomato plants, and are serologically related.
Screening serological tests with use of polyclonal anti-
bodies, as a rule, only allow to identify begomoviruses
up to a genus level. The only method that can reliably
identify begomoviruses to species level is polymerase
chain reaction (PCR) [1, 13, 16].
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DSMZ, T'epmanusg), TYLCV-g 842, TYLCV Kaz-1
(®TBY «BHUUKP») u TYLCV P-10501202 (Adgen, Be-
JINKOOPUTAHYS).

Crieniu(MYHOCTD UCITBITYEMBIX IIPANiMEPOB Olle-
HUBaJIU ¢ pe()EPEHTHBIMY U30JIATAMU CIEAYIOUIUX BU-
pycoB u3 Kojuekmy DSMZ (TepMaHus), 3apakaroiux
pacTeHud [1acJeHOBLIX KynbTyp: AMV, APLV, APMoV,
INSV, PAMV, PBRSV, PepMV, PLRV, PVM, PVS, PVX, PVY,
PYDV, PYV, TBRV, TMV, ToCV, ToRSV, TRSV u TSWV.

Hnga seigenenua JHK u PHK BupycoB u3s pac-
TUTEJNbHBIX TKAHEHN NIPUMEHSIIN HabOPhl PeareHTOoB
«IIpoba-HK» («<ArpomuarHocTuka», Poccus) u «®UTo-
Cop6-M» («CuHTOJI», POCCHs), KOTOPbIE UCII0JIb30BaIN
COTJIACHO UHCTPYKIIMAM (DUPM-TIPOU3BOLUTEIIEN.

VicripITaHUS TPaMepoOB ITPOBOAMIIN C HAbopaMu
pearenToB nJig TP, ykazanabeiMu B Tabnutie 1. Ha6o-
PBI MCITIOJIb30BAJIM COTJIACHO MHCTPYKIMSAM (DUPM-TIPO-
U3BOIUTETIEN.

Ins oTpabOTKM NUArHOCTUKU GETOMOBUPYCOB
OBLIO UCITBITAHO 15 Tap mpaliMepoB, XapaKTePUCTUKA
KOTOPBIX MTpeJcTaByieHa B Tabaulie 2.

KpoMe Toro, B kKauecTBe MOATBEPXKAAIOIIETO Te-
cTa GbLJI UCIIBITAH HAOOP pPeareHTOB /IJis BhISIBIECHUS
TYLCV MeTtomom TTLIP-PB ¢upmMbl «ATpOoAUarHOCTU-
ka» (Poccus). [TociemoBaTeIbHOCTY HYKJIEOTUIOB,
BXOIAIIVX B JAHHBIM HAGOp MpaiMepoB, U MOCJIen0-
BaTEJbHOCTh 30HAA GUPMON-TIPOU3BOLUTETIEM HeE
pasrianianTcs.

PE3YJIBTATBI UCCJIEJOBAHUM

KpaTkag nHopmManus o pe3yibTaTax SKCIIEPUMEHTOB
1Mo oTpaboTKe AUATHOCTUKY GEeroMOBUPYCOB TP -
cTaBJieHa B Tabaulie 3.

YcTaHOBJIEHO, YTO YHUBEPCAJIbHbIE IpaiMepbl
Gemini-A146/Gemini-A672 [7] pearupyioT ¢ U30J5d-
TaMU pacHpocTpaHeHHbIX B EBpoIie 6eTOMOBUPYCOB
TYLCV, TYLCSV u ToLCNDV u MOTYT GbITh MCITOJIb30-
BaHBI JJ151 IPOBEIEHMS CKPUHUHTOBBIX TECTOB HA Ha-
Jruure 3TUX 6eToMOBUPYCOB. He oTMeueHa peaKiius
IAHHBIX NTpaliMepoB ¢ 6eromoBupycamu ACMV (ad-
PUKAHCKUI BUPYC MO3auKY MaHMOKa) U BGMV (Bupyc
30JI0TUCTON Mo3auku (acosm). OJHAKO BBUAY 00pa-
30BaHUS HecTeIU(PUIECKUX IPOLYKTOB KOHCTATUPO-
BaHa HEOOXOIMMOCTD JaJIbHEHIIeH 0OTPabOTKYU TECTOB
C TUMU IIpaliMepaMu.

[ToxTBEpXAEHA AyIJIEKCHAS peakiius mpaiime-
poB TY1/TY2 [2] u TYLCV-Sar/TYLCV-Is [21] ¢ TYLCV
u TYLCSV, HapgaAy ¢ OTCYTCTBUEM HUX DPeaKIuu
¢ TOLCNDV, ACMV u BGMV (puc. 4). YcTaHOBJIEHA BO3-
MOXXHOCTD UCITOJIb30BaHMUS STUX ITPAMEPOB C Pa3JINU-
HBIMU HabopaMu peareHTOB IJisl Kjiaccudeckoii [P
OTEeUYeCTBEHHBIX (UPM-IIPOU3BOAUTENIEH ITPU AOCTA-
TOYHO BBICOKOM YPOBHE UYBCTBUTEJBHOCTU TECTOB
(pasBenmeHue NHMEKIIMOHHOTO 3KCTPakTa B 1073-1074).
KoucraTupoBaHo, uTo npaimMepsl TY1/TY2 u TYLCV-
Sar/TYLCV-Is MOTyT 6bITh PEKOMEHIOBAHBI JIJIS ITPO-
BelleHNSI CKDUHUHTOBBIX TeCTOB Ha Hajnuuue TYLCV
u TYLCSV ¢ nmocnenyomuM CEKBeHUPOBaHVEM I10J1Y-
YaeMbIX ITPOLYKTOB aMIJIM(PUKAIIUU UJIU UCITOJIb30Ba-
HUEM cIIelU(pUUECKUX IPaliMepPoB.

OTpaboTaH MYJbTUILJIEKCHBINA TECT C IpanmMe-
pamu TY-209F/TY-575R (ctenuduuubl k TYLCV)
u TY-613F/TY-1363R (cneunuduunsl kK TYLCSV) [20]
nJig onHoBpeMeHHOro BoigBaeHusd TYLCV u TYLCSV.
YCTaHOBJIEHO, YTO JJAHHBIN TECT IO3BOJISET AUATHO-
cTupoBaTh Kak MoHOMH(peKIU0 TYLCV u TYLCSV, Tak
¥ CMeIIaHHYI MHOEKITUI0 3TUX BUPYCOB (pPuc. 5).

120 34§ 6. T 18 §OmN

Puc. 5. MynbtunnekcHas MNLP Ha Hannume TYLCV n TYLCSV
¢ npanmepamm TY-209F/TY-575R n TY-613F/TY-1363R

(F. Pellegrin et al., 2008) [20] (Habop peareHTOB Qiagen
Multiplex PCR Kit, cneuundmueckne npogyktbl: gna TYLCV —
750 n. H., TYLCSV - 366 n. H.)

O6pasubl:

1 TYLCSV PV-0561 (DSMZ) 6 TYLCSV PV-0561 + TYLCV PV-0844
(DSMZ)

2 TYLCSV PV-0596 (DSMZ) 7 TYLCSV PV-0596 + TYLCV PC-0560
(DSMZ)

3 TYLCV PC-0560 (DSMZ) 8 TYLCSV PV-0596 + TYLCV PV-0844
(DSMZ)

4 TYLCV PV-0844 (DSMZ) 9 OTpuLATENbHbIN KOHTPONb (BoAa)

5 TYLCSV PV-0561 +
TYLCV PC-0560 (DSMZ)

Fig. 5. Multiplex PCR for TYLCV and TYLCSV with TY-209F/
TY-575R and TY-613F/TY-1363R primers (Pellegrin et al.,
2008) [20] (Qiagen Multiplex PCR Kit, specific products:
for TYLCV - 750 b. p., for TYLCSV - 366 b. p.)

Samples:

1 TYLCSV PV-0561 (DSMZ) 6 TYLCSV PV-0561 + TYLCV PV-0844
(DSMZ)

2 TYLCSV PV-0596 (DSMZ) 7 TYLCSV PV-0596 + TYLCV PC-0560
(DSM2)

3 TYLCV PC-0560 (DSMZ) 8 TYLCSV PV-0596 + TYLCV PV-0844
(DSM2)

4 TYLCV PV-0844 (DSMZ) 9 Negative control (water)

5 TYLCSV PV-0561 +
TYLCV PC-0560 (DSMZ)

Numerous modifications of PCR tests have been
developed for the detection of begomoviruses using
species-specific or universal primers, which are con-
ducted in conventional PCR with electrophoretic detec-
tion of results or in real-time PCR (gPCR) format and
often combined with tissue imprinting, immunoblot-
ting and RFLP-analysis. Before our research, the diag-
nosis of begomoviruses by PCR has not been tested in
the Russian Federation.

RESEARCH MATERIALS AND METHODS
FGBU “VNIIKR” tested 19 pairs of universal and
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Tao6auna 1
Ha6opsl1 pearenToB aJis ITLIP, ucrnoJjib3yeMble IJisI 0OTPA0OTKU JUAarHOCTUKH
6eromMoBHpPYyCOB
Ne dupma-
n/n  Ha6op peareHToB aJs ITI[P IIPOU3BOAUTEJID CtpaHa
1 2,5x PeakllMoHHAas CMecCh /iJigd IpoBeneHus [11IP-PB CuHTOJ Poccuga
2 2,5x PeakIlMOHHAas CMeCh JJis TIpoBeeHus [11P-PB CuHTOJI Poccuga
c KkpacureyseM ROX
3  2,5x PeaKIIMOHHAas CMeCh JJid npoBeneHus [1LIP-PB CuHTOI Poccusa
c kpacuresieM SYBR Green-1
4 gPCRmix — HS EBporen Poccusa
5 gPCRmix — HS ROX EBporen Poccus
6 gPCRmix-HS SYBR + High Rox EBporen Poccuga
7  Tersus PCR Kit EBporen Poccus
8 Encyclo PCR Kit EBporen Poccusa
9 5x MasPPMix-2025 Juanat Poccuga
10 5x Mas®E Mix-2025 Juanat Poccug
11 Dream Taq Green PCR Master Mix Thermo Scientific CIIA
12 Dream Taq PCR Master Mix Thermo Scientific CIIIA
13 Qiagen Multiplex PCR Kit Qiagen Hunepmaugbl

Table 1
PCR kits used to test the diagnosis of begomoviruses
No.
Item PCR kit Manufacturer Country
2.5x reaction mixture for RT-PCR Sintol Russia
2 2.5x reaction mixture for RT-PCR with ROX dye Sintol Russia
3 2.5x reaction mixture for RT-PCR with SYBR Green-1 dye  Sintol Russia
4 gPCRmix — HS Evrogen Russia
5 @PCRmix — HS ROX Evrogen Russia
6 gPCRmix-HS SYBR + High Rox Evrogen Russia
7 Tersus PCR Kit Evrogen Russia
8 Encyclo PCR Kit Evrogen Russia
9 5x MasPPMix-2025 Dialat Russia
10 5x Mas“t Mix-2025 Dialat Russia
11 Dream Taq Green PCR Master Mix Thermo Scientific USA
12 Dream Taq PCR Master Mix Thermo Scientific USA
13 Qiagen Multiplex PCR Kit Qiagen Netherlands

[To pesynbTaTaM IIPOBELEHHBIX 3KCIIEPUMEHTOB
KOHCTaTUPOBaHa BhICOKas crellnpruuHOCTh K TYLCV
PEKOMEeHyeMBIX B JIUTEpaType npaiimepoB HD-1/
HD-2[9], V781/C1256 [4], V1769/C2120 [4], Tyv-2664/
Tyv-138 [3] u pasdpaboTaHHBIX HaMU HpaliMepoB
TYLCV-P1F/TYLCV-P1R. Bce 3Ty mapsl IpaliMepoB
pearupoBajiy JUIIb C U30JIITaMU 11eJIeBOr0 00'beKTa —
TYLCV u He pearupoBaJiu C HelleJIeBbIMY 6€rOMOBUPY-
camu — TYLCSV, TOLCNDV, ACMV u BGMV.

specific primers for the diagnosis of tomato yellow leaf
curl virus (TYLCV), yellow tomato leaf curl Sardinia
virus (TYLCSV) and tomato leaf curl New Delhi virus
(ToLCNDV) using conventional and qPCR.
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Tab6auia 2

XapaKTepHCTHKA MPaiiMEPOB, HCII0JIb3yEMbIX B 9KCIIEPUMEHTAX 110 JUATHOCTUKE
6eromoBHpycoB MeTozoMm IIL[P

JdanHa
HasBaHue Tm IIPOAYKTA
npaiimepa IocnenoBaTeIbHOCTH 5° -3’ cC) (m.mu) ABTOp
TY1 GCC CAT GTAYCG RAA GCC 61 580 Accotto et al., 2000; EPPO,
TY2 GGR TTA GAR GCA TGM GTA C 2005 [2][10]
HD1 CGG AAT TCG CCC ACC AAT AAC TGT AGC 59 674 El-gaied et al., 2008 [9]
HD2 CGG GAT CCG CAG TCC GTT GAG GAA ACT TAC
Gemini — A146 TAA TAT TAC CKG WKG VCC SC 53 500 Deng et al., 1994 [7]
Gemini —A672 TGGACY TTR CAW GGB CCT TCA ACA
TYLCV-Sar GCC ATA TAC AAT AAC AAG GC 59 667 Pico et al., 1999 [21]
TYLCV-Is CGC CCG TCT CGAAGGTTC
V781 CTC ACA GAG TGG GTA AGA GG 57 480 Atzmon et al., 1998 [4]
C1256 TTA ATT TGA TAT TGA ATC ATA GAA ATA G
V1769 GCG AAC AGT GGC TCG TAG AGG G 60 350 Atzmon et al., 1998 [4]
C2120 CAG GCA AAA ACA ATG TGG GCC AGG
V1769 GCG AAC AGT GGC TCG TAG AGG G cou 353 Atzmon et al., 1998 [4],
C2120a ACA GGC AAA ACA ATG TGG GCC AGG ’ B Mopudukanuyu BHUMKP
MA-14 TGC ATT TAT TTG AAA ACG E2 353 Navas-Castillo et al., 1999
MA-15 AAA GGA TCC CAC ATA TTG (17]
TYv2664 ATT GAC CAA GAT TTT TAC ACT TAT CCC 62 316 Anfoka et al., 2005 [3]
TYc138 AAG TGG GTC CCA CAT ATT GCA AGAC
PsSic-2267 TGG AAA GTT CCC CAT TCA AGA ACATC 59 891 Atzmon et al., 1998 [4]
PcRvc-397 TGC CTT GGA CAR TGG GG R CAG CAG
ToLCNDV-BF AAT ACA CGC GTA AGG AAA TAT GT 58 891 Ruiz et al., 2015 [22]
ToLCNDV-BR AGT CAT GGG CTA GCA GAT CG
MA1788 CGT GTC GTT TCG ATC TGG TGTC 60 269 Fortes et al., 2016 [12]
MA1789 GTT TGT GGA TCT AAA CTT GGT GAG
MA115 GAA AGT ACC CCATTC AAG AAC 54 559 Monci et al.,, 2002 [15]
MA116 GTA GGG CCCACTACTTTATC
TY-209F CTY GCA ATW AAA TAT TTG CAG CTA 60 750 Pellegrin et al., 2008 [20]
TY-575R CAA CAC CRG TAT GCT TSA CG
TY-613F GAA TTA CTC ACA GAG TSG GTA AGA 60 366 Pellegrin et al., 2008 [20]
TY-1363R GAA CCACGACATCATTTCCA
TYLCV-P1F AGG CAT GCG TAC ATG CCATA 53.8 282 HMOBE BHIVKP
TYLCV-P1R GGC CCT ATG GAA ACA GTC CA
TYLCSV-P2F AGC ATACCGGTGTTG TTC GT 60 341 HMOBE BHIMKP
TYLCSV-P2R CTG CTCCTT CAT CCC TGA CG
TYLCSV-P3F AAG CCG CGG ATG TAC AGA AT 60 90 HMOBE BHUMKP
TYLCSV-P3R GTC ACG CTG CTC ATACGACT
TYLCV-F ACGCTTACGCCTTAT TGGTTTC
TYLCV-R CGAGCCACTGTTCGCAAGT 60 62 Papayiannis et al., 2011

[19]

TYLCV-P FAM-TCT TGG CTATCT TGT GTT GGA CCT

TGA TTG AT-BHQ1
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Table 2

Characteristics of primers used in experiments to diagnose
begomoviruses with the PCR

Product

Tm length
Primer name Sequence 5'-3’ ©C) (b.p.) Author
TY1 GCC CAT GTA YCG RAA GCC Accotto et al.. 2000: EPPO

61 580 ’ ’ ’
TY2 GGR TTA GAR GCA TGM GTA C 2005 [2][10]
HD1 CGG AAT TCG CCC ACC AAT AAC TGT AGC .

59 674 El-gaied et al., 2008 [9]
HD2 CGG GAT CCG CAG TCC GTT GAG GAA ACT TAC
Gemini — A146 TAA TAT TAC CKG WKG VCC SC

— 53 500 Deng et al., 1994 [7]

Gemini—A672 TGGACY TTR CAW GGB CCT TCA ACA
TYLCV-Sar GCC ATA TAC AAT AAC AAG GC

59 667 Pico et al., 1999 [21]
TYLCV-Is CGC CCG TCT CGA AGG TTC
V781 CTC ACA GAG TGG GTA AGA GG

57 480 Atzmon et al., 1998 [4]
C1256 TTA ATT TGA TAT TGA ATC ATA GAAATA G
V1769 GCG AAC AGT GGC TCG TAG AGG G

60 350 Atzmon et al., 1998 [4]
C2120 CAG GCA AAA ACA ATG TGG GCC AGG
C2120a ACA GGC AAA ACA ATG TGG GCC AGG ' modified by FGBU “VNIIKR”
MA-14 TGC ATT TAT TTG AAA ACG .

52 353 Navas-Castillo et al., 1999 [17]
MA-15 AAA GGA TCC CAC ATATTG
TYv2664 ATT GAC CAA GAT TTT TAC ACT TAT CCC

62 316 Anfoka et al., 2005 [3]
TYc138 AAG TGG GTC CCA CAT ATT GCA AGAC
PsSic-2267 TGG AAA GTT CCC CAT TCA AGA ACATC

59 891 Atzmon et al., 1998 [4]
PcRvc-397 TGC CTT GGA CAR TGG GG R CAG CAG
ToLCNDV-BF AAT ACA CGC GTA AGG AAATAT GT )

58 891 Ruiz et al., 2015 [22]
ToLCNDV-BR AGT CAT GGG CTA GCA GAT CG
MA1788 CGT GTC GTT TCG ATC TGG TGTC

60 269 Fortes et al., 2016 [12]
MA1789 GTT TGT GGA TCT AAA CTT GGT GAG
MA115 GAA AGT ACC CCA TTC AAG AAC .

54 552 Monci et al., 2002 [15]
MA116 GTA GGG CCCACTACTTTATC
TY-209F CTY GCA ATW AAA TAT TTG CAG CTA .

60 750 Pellegrin et al., 2008 [20]
TY-575R CAA CAC CRG TAT GCT TSA CG
TY-613F GAA TTA CTC ACA GAG TSG GTA AGA

60 366 Pellegrin et al., 2008 [20]
TY-1363R GAA CCACGA CAT CATTTCCA
TYLCV-P1F AGG CAT GCG TAC ATG CCA TA Research and Methodology

53.8 282 Department for Virology and
TYLCV-P1R GGC CCT ATG GAA ACA GTC CA Bacteriology of FGBU “VNIIKR”
TYLCSV-P2F AGC ATA CCG GTG TTG TTC GT Research and Methodology

60 341 Department for Virology and
TYLCSV-P2R CTGCTC CTT CAT CCC TGA CG Bacteriology of FGBU “VNIIKR”
TYLCSV-P3F AAG CCG CGG ATG TAC AGA AT Research and Methodology

60 920 Department for Virology and
TYLCSV-P3R GTC ACGCTG CTC ATACGACT Bacteriology of FGBU “VNIIKR”
TYLCV-F ACGCTTACGCCTTAT TGGTTTC
TYLCV-R CGAGCCACTGTTCGCAAGT 60 62 Papayiannis et al., 2011 [19]
TYLCV-P FAM-TCT TGG CTA TCT TGT GTT GGA CCT TGA

TTG AT-BHQ1
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Ta6auia 3
Pe3ysbTaThl 9KCIIEPMMEHTOB I10 OTPA00TKe JUAarHOCTUKYN 6€erOMOBHPYCOB
Ne IleneBbie PekxoMeHayeMble HAGOPHI Cneuuduu- YyBCTBU-
n/n IIpaiiMepsl 0GBEKTbl peareHTOB HOCTb (%) TeJIbHOCTD
1 Gemini-A146/Gemini-A672 TYLCYV, MasPPMix-2025 100 He
(Deng et al., 1994) TYLCSV, OIIpeeIsaIn
ToLCNDV
2 TY1/TY2 TYLCYV, MagMIX-2025, Encyclo-plus, PCR Kit, 100 103
(Accotto et al., 2000) TYLCSV Dream Taq Green PCR Master Mix
3 TYLCV-Sar/TYLCV-Is TYLCV, MasPPMix-2025, Screen Mix, Screen 100 104
(Pico et al., 1999) TYLCSV Mix-HS
4  HD-1/HD-2 TYLCV MagMIX-2025, Encyclo-plus PCR Kit 100 104
(El-gaied et al., 2008)
5 V781/C1256 TYLCV MasPP Mix-2025, MagMIX-2025, 100 10+
(Atzmon et al., 1998) Dream Taq PCR Master Mix, Dream
Taq Green PCR Master Mix
6 V1769/C2120 TYLCV MasPP Mix-2025 100 104
(Atzmon et al., 1998)
7 V1769/C2120a (Atzmon TYLCV MasPPMix-2025, Screen Mix-HS 100 104
et al., 1998, B Hale
MonrpUKaIIIY)
8 Tyv-2664/Tyv-138 TYLCV MasP’Mix-2025, Screen Mix-HS, 100 10
(Anfoka et al., 2005) Dream Taq Green PCR Master Mix
9 TYLCV-P1F/TYLCV-P1R TYLCV Dream Taq PCR Master Mix 100 102
(HMOBE BHUUKP)
10 TYLCV-F/TYLCV-R, 30HJ, TYLCV gPCRmix-HS, gPCRmix-HS ROX, 100 10°
TYLCV-P (Papayiannis et al., gPCRmix-HS SYBR-High ROX, 2,5x
2011) PeakiiuoHHasa cMech AJisd IIPOBefe-
Hug [TIP-PB B npucytcTtBuu ROX
11 Ha6op gag I[ILIP-PB k TYLCV TYLCV KomruiekT pearenTos gJis [111P-PB 100 10°
(ArpommaruocTtuka, Poccus) K TYLCV (Arpomuaraoctuka, Poccus)
12 TY-209F/TY-575R TYLCV Qiagen Multiplex PCR Kit 100 He
(Pellegrin et al., 2008) OTIPEIEISLIN
13 TY-613F/TY-1363R TYLCSV Qiagen Multiplex PCR Kit 100 He
(Pellegrin et al., 2008) OTIpeIEeNISLIN
14 MA-14/MA-15 TYLCSV Dream Taq Green PCR Master Mix 60 1077
(Navas-Castillo et al., 1999)
15 PsSic-2267/PCRvc-397 TYLCSV Tersus PCR Kit, Mas"® Mix-2025 90 He
(Gorsane et al., 2005) OIIpeIeIsIn
16 MA115/MAl116 TYLCSV Screen Mix-HS 100 He
(Monci et al., 2002) OTIPEIENISLIN
17 TYLCSV-P2F/TYLCSV-P2R TYLCSV Screen Mix-HS, Qiagen Multiplex PCR 100 He
(HMOBB BHUUKP) Kit OTIpeNeIsIN
18 TYLCSV-P3F/TYLCSV-P3R TYLCSV Screen Mix-HS, Qiagen Multiplex PCR 100 He
(HMOBE BHUIVKP) Kit OITPEIEISLIIN
19 ToLCNDV-BF/ToLCNDV-BR ToLCNDV Screen Mix-HS, MasP’Mix-2025 100 10°
(Ruiz et al., 2015)
20 MA1788/MA1789 ToLCNDV  Screen Mix-HS, MasP’Mix-2025, 100 He
(Fortes et al., 2016) Dream Taq PCR Master Mix OTIPEMIEISLIN

dutocaHutapus. KapaHtuH pactenuii = 48

Table 3
Results of experiments on developing the diagnosis of begomoviruses
No. Target Specificity
Item Primers objects Recommended kits (%) Sensitivity
1 Gemini-A146/Gemini-A672 TYLCV, MasPPMix-2025 100 Not
(Deng et al., 1994) TYLCSV, established
ToLCNDV
2 TY1/TY2 TYLCV, MagMIX-2025, Encyclo-plus, PCR Kit, 100 1073
(Accotto et al., 2000) TYLCSV  Dream Taq Green PCR Master Mix
3 TYLCV-Sar/TYLCV-Is TYLCV, MasPPMix-2025, Screen Mix, Screen 100 10+
(Pico et al., 1999) TYLCSV  Mix-HS
4 HD-1/HD-2 TYLCV MagMIX-2025, Encyclo-plus PCR Kit 100 10+
(El-gaied et al., 2008)
5 V781/C1256 TYLCV MasPP Mix-2025, MagMIX-2025, 100 10+
(Atzmon et al., 1998) Dream Taq PCR Master Mix, Dream
Taq Green PCR Master Mix
6 V1769/C2120 TYLCV MasPP Mix-2025 100 104
(Atzmon et al., 1998)
7 V1769/C2120a (Atzmon et al., TYLCV MasPPMix-2025, Screen Mix-HS 100 10+
1998, modified by us)
8 Tyv-2664/Tyv-138 TYLCV MasPP Mix-2025, Screen Mix-HS, 100 104
(Anfoka et al., 2005) Dream Taq Green PCR Master Mix
9 TYLCV-P1F/TYLCV-P1R TYLCV Dream Taq PCR Master Mix 100 1072
(Research and Methodology
Department for Virology and
Bacteriology of FGBU “VNIIKR”)

10 TYLCV-F/TYLCV-R, probe TYLCV gPCRmix-HS, qPCRmix-HS ROX, 100 10°
TYLCV-P (Papayiannis et al., gPCRmix-HS SYBR-High ROX, 2.5x
2011) reaction mixture for RT-PCR with ROX

11 RT-PCRKit for TYLCV TYLCV RT-PCR Reagent Kits for TYLCV 100 10
(Agrodiagnostika, Russia) (Agrodiagnostika, Russia)

12 TY-209F/TY-575R TYLCV Qiagen Multiplex PCR Kit 100 Not
(Pellegrin et al., 2008) established

13 TY-613F/TY-1363R TYLCSV  Qiagen Multiplex PCR Kit 100 Not
(Pellegrin et al., 2008) established

14 MA-14/MA-15 TYLCSV Dream Taq Green PCR Master Mix 60 1077
(Navas-Castillo et al., 1999)

15 PsSic-2267/PCRvc-397 TYLCSV Tersus PCR Kit, MasPP Mix-2025 90 Not
(Gorsane et al., 2005) established

16 MA115/MA116 TYLCSV Screen Mix-HS 100 Not
(Monci et al., 2002) established

17 TYLCSV-P2F/TYLCSV-P2R TYLCSV Screen Mix-HS, Qiagen Multiplex PCR 100 Not
(Research and Methodology Kit established
Department for Virology and
Bacteriology of FGBU “VNIIKR”)

18 TYLCSV-P3F/TYLCSV-P3R TYLCSV Screen Mix-HS, Qiagen Multiplex PCR 100 Not
(Research and Methodology Kit established
Department for Virology and
Bacteriology of FGBU “VNIIKR”)

19 ToLCNDV-BF/ToLCNDV-BR ToLCNDV Screen Mix-HS, MasPPMix-2025 100 10°
(Ruiz et al., 2015)

20 MA1788/MA1789 ToLCNDV Screen Mix-HS, MasP? Mix-2025, 100 Not
(Fortes et al., 2016) Dream Taq PCR Master Mix established
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The following begomovi-
Homep nyHku | UpeHtudukatop npooupku [Cp, Fam|Cp, Hex| PesynbTtar rus isolates were used: TYLCV
A1 TYLCV_PV-0560 15,6 + PV-0844, TYLCV-Isr PV-0560,
A2 TYLCV_PV-0844 11,7 + TYLCV + ACMV PV-0588, TYLCSV
A3 TYLCV_P-10501202 20,3 + PV-0596, TYLCSV PV-0561,
A4 TYLCV g-842 12,7 + ToLCNDV PC-1109, ToLCNDV
A5 TYLCSV PC-0596 - PC-1111, ACMV PC-0873, BGMV
A6 TYLCSV_PC-0561 _ PC-0094 (all from DSMZ collection,
A7 TYLCV+ACMV_PC-0588 = Germany), TYLCV-g 842, TYLCV
A8 ACMV PC-0873 _ Kaz-1 (FGBU “VNHKR”) and TYLCV
B1 ToLCNDV PC-1109 _ P-10501202 (Adgen, United King-
B2 ToLCNDV_PC-1111 } dom). o
B3 BCMV PC.0094 i T‘he specificity of the te.st-
B4 X_pacr., i ed primers was evaluated with
B5 ke 162 = reference isolates of the follo-
2 wing viruses from the DSMZ col-
B6 K- 5 lection (Germany), which infect

Puc. 6. BoiseneHue TYLCV metopom MLUP
B peasibHOM BPEMEHM C UCNOSIb30BaHNEM

(Papayiannis et al., 2011) [19]

[Tpu ucToNb30BaHUU PA3IUUYHBIX HAGOPOB pea-
reHTOB HanboJjiee BbICOKAas BOCIIPOM3BOJMUMOCTD pe-
3yJIbTaTOB KOHCTATHUPOBaHa JJis IIpaliMepoB HD-1/
HD-2 u V781/C1256. BocIpou3BOAUMOCTD Pe3yabTa-
TOB B TecTax c paiiMepamu V1769/C2120 u Tyv-2664/
Tyv-138 cylecTBeHHO 3aBUCeJIa OT UCII0JIb3yEMBIX Ha-
60poB peareHTOB AJis [TLIP.

B TecTtax c nmpaimepamu V1769/C2120 u 60Jib-
IIXHCTBOM UCITBITYyeMbIX HAGOPOB peareHTOB HABJII0-
Iajoch obpasoBaHUe MHOTOUYUCIEHHBIX HeCIlelu-
(bryeckux npogyKTOB aMIINGUKAIIUU (<IIMEPOB»).
[Tocye psifa 9KCIIEPUMEHTOB HaMU Obljia IPOBeJeHa
MomuduKkaiyg obpaTHoro mmpaiiMepa C2120 (tabu. 2),
KoTOpag mo3Boauia 3hHeKTUBHO, CEJIEKTUBHO U C BbI-
COKOI YyBCTBUTENBHOCTbHI0 JUATHOCTUPOBATH U30JI51-
Tl TYLCV 6e3 o6pa3oBaHus Kakux-inbo Hecrenupu-
YeCKUX IIPOJIYKTOB.

YcTaHOBJIEHO, YTO MCIIOJIb30OBaHUE IpaliMe-
poB HD-1/HD-2, V781/C1256, V1769/C2120, V1769/
C2120a u Tyv-2664/Tyv-138 1 onTUMaJIbHBIX HA6O-
POB peareHTOB MMO3BOJISIET BHISIBIIATH 11€JI€BOY 06b-
eKT TMpPU pa3BeleHUU UHQPEKIIMOHHOTO 3KCTpPaKTa
o 10™*. HecKOJIbKO MeHee BBICOKAS UyBCTBUTEJIb-
HOCTB KOHCTaTUPOBaHa AJjd rpaimepoB TYLCV-P1F/
TYLCV-P1R.

[Tpu oTpaboTke [P B peailbHOM BpEMEHU yCTa-
HOBJIeHO, uTO npaimepsl TYLCV-F/TYLCV-R u 30H[,
TYLCV-P [19] xapakTepu3yTCSI BbICOKOU CIIelu-
¢puuHocTrio kK TYLCV 1 He pearupymoT C U30JA9TaMu
IpPyrux 6eroMOBUPYCOB, BKJIIOUAs 6JIU3KOPOICTBEH-
Hblit TYLCSV (puc. 6). B sKcIlepuMeHTax C HIThI0
pasnIuyHbBIMU HaGopaMu peareHToB mJisg I1LIP-PB
U 5TUMMU IpaiMepaMu KoHcTaTupoBaHa 100%-5 Boc-
TIPOU3BOAUMOCTD Pe3yabTaToB. [IpaiiMmepst TYLCV-F/
TYLCV-R u 308 TYLCV-P 1103BOJISI0T AUATHOCTUPO-
BaTh TYLCV nipu pa3zBefeHUU UHPEKIIMOHHOTO SKC-
TpakTa 10 107,

AnanoruvyHas cCelu(PUUIHOCTb U YyBCTBUTEIb-
HOCTb Pe3yJbTaTOB YCTAHOBJIEHA U IJII KOMMepUe-
ckoro Ha6opa g IMIIP-PB k TYLCV ¢upMbl «ATpo-
nuar"octuka» (Poccus). OLHAKO NPU YBEJIUYEHUU
TEPMOLIUKJINYECKOTO PEeXXMMa CBBhIIIEe 35 [UKJIOB MO-
J)KeT HabJI0aThCs JTOXKHOIIOJNOXUTENbHBIA CUTHAJ
¢ 6amskopomcTBeHHBIM TYLCSV.

Fig. 6. Real-time detection of TYLCV
by qPCR using TYLCV-F/TYLCV-R
npanmepos TYLCV-F/TYLCV-R n 3oHga TYLCV-P  primers and TYLCV-R probe
(Papayiannis et al., 2011) [19]

plants of solanaceous crops: AMYV,
APLV, APMoV, INSV, PAMV, PBRSY,
PepMV, PLRV, PVM, PVS, PVX,
PVY, PYDV, PYV, TBRV, TMV, ToCV,
ToRSV, TRSV and TSWV.

Proba-NK (Agrodiagnostika,
Russia) and FitoSorb-M (Syntol, Russia) kits were used
for purification DNA and RNA of viruses from plant tis-
sues, which were used according to the manufacturer’s
instructions.

The primers were tested with the PCR kits indicat-
ed in Table 1. The kits were used according to the ma-
nufacturer’s instructions.

To develop the diagnosis of begomoviruses,
15 pairs of primers were tested, the characteristics of
which are shown in Table 2.

In addition, a RT-PCR kit for detection of TYLCV
(Agrodiagnostika, Russia) was used as a confirmation
test. The nucleotide sequences included in this set of
primers and probe sequence are not disclosed by the
manufacturer.

RESEARCH RESULTS

A summary of the results of the experiments to develop
the diagnosis of begomoviruses is presented in Table 3.

It has been established that universal primers
Gemini-A146/Gemini-A672 [7] react with isolates of
begomoviruses TYLCV, TYLCSV and ToLCNDV com-
mon in Europe and can be used for screening tests for
these begomoviruses. No response has been noted for
these primers with ACMV (African cassava mosaic vi-
rus) and BGMV (Bean golden mosaic virus) begomovi-
ruses. However, due to the formation of non-specific
products, the need for further testing with these pri-
mers has been stated.

The duplex reaction of primers TY1/TY2 [2] and
TYLCV-Sar/TYLCV-Is [21] with TYLCV and TYLCSV has
been confirmed, along with the absence of their reac-
tion with TOLCNDV, ACMV and BGMV (Fig. 4). Possibility
of use of these primers with various kits of reagents for
conventional PCR of domestic manufacturers is estab-
lished at high enough level of sensitivity of tests (mul-
tiplication of an infectious extract in 107°-107%). It is
noted that primers TY1/TY2 and TYLCV-Sar/TYLCV-Is
can be recommended for screening tests for TYLCV and
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Puc. 7. BoisBneHune TYLCSV MeToL,0M Klaccuueckom
MLLP c ucnonb3oBaHuem npaimepos MA115/MA116
(cneuudmueckunn npopykT 552 n. H.)

(Monci et al., 2002) [15]

O6pasubi:

1 TYLCSV PV-0561 (DSMZ) 7 ToLCNDV PC-1111 (DSMZ)
2 TYLCSV PC-0596 (DSMZ) 8 BGMV PC-0094 (DSMZ)

3 TYLCV-Isr PC-0560 (DSMZ) 9 ACMV PC-0873 (DSMZ)
4
5

TYLCV PV-0844 (DSMZ) 10 TYLCV Kaz-1 (BHUUKP)

TYLCV - g842 (BHUUKP) 11 OTpuuaTENbHbIA KOHTPOb
(Bona)
6 ToLCNDV PC-1109 (DSMZ) 12 JlucTbs 30,0pOBOro pacTeHus
TomMara

Fig. 7. Detection of TYLCSV by conventional PCR using
MA115/MA116 primers (specific product of 552 b. p.).
(Monci et al., 2002) [15]

Samples:

1 TYLCSV PV-0561 (DSMZ) 7 ToLCNDV PC-1111 (DSMZ)

2 TYLCSV PC-0596 (DSMZ) 8 BGMV PC-0094 (DSMZ)

3 TYLCV-Isr PC-0560 (DSMZ) 9 ACMV PC-0873 (DSMZ)

4 TYLCV PV-0844 (DSMZ) 10 TYLCV Kaz-1 (FGBU “VNIIKR”)
5 TYLCV -g842 11 Negative control (water)

(FGBU “VNIIKR”)
6 ToLCNDV PC-1109 (DSMZ) 12 Leaves of a healthy tomato plant

IMpatimepsr MA-14/MA-15 [18], PsSic-2267/
PCRvc-397 [14] u MA115/MA116 [15] 6b111 pa3pabo-
TaHbl 1 crieiudryeckoro BeigBiaeHusa TYLCSV.

OIHAaKO B CEMU MPOBENEHHBIX dKCIIEPUMEHTAX
HaMU He OBIJIO MTOJIyUEeHO IoKa3aTeJabCTBa Crieu(pud-
HOCTH IIpariMepoB MA-14/MA-15 k TYLCSV, Tak Kak
TTOMUMO PeaKIIMU C U30JIITOM IIeJIeBOr0 06beKTa Ha-
6mromaniach Taxke amnaudukaimga JHK HeKOTOPhIX
U30JIITOB TPEX APYyrux 6eroMoBupycoB. Kpome TorO,
BOCITPOM3BOJIUMOCTD PE3YIbTATOB CYyIeCTBEHHO Ba-
phUpPOBaJia B 3aBUCUMOCTHU OT UCIIOJIb3yeMbIX HAOOPOB
peareHTOB.

VicnbiTaHue mpatiMmepoB PsSic-2267/PCRve-397
[14] moaTBepAMIO MX BBICOKYIO CHenUPUUHOCTD
K TYLCSV. Hecrienmurueckoil peakiiuy 3TUX Mpai-
MEPOB C IpyruMu 6erOMOBUPYycaMU He HaGII01aI0Ch.
KoHcTaTupOBaHO, UTO [1Jid IIPOBELIEHUS TECTOB C LaH-
HBIMU ITpaliMepaMy HeoOX0AUMO IIpeaBaPUTEIbHOE
UCTIBbITAaHWE HAabOPOB peareHTOB AJis I11IP ¢ 1eabio
MUHUMaJNU3aluu 06pa3oBaHus HeCIelln(puuecKux
MIPOAYKTOB aMIIUMDUKAIINU.

OnTuMajibHble Pe3yJIbTaThl IPU OTPAbOTKE IU-
arHoctuku TYLCSV B 1y1aHe OTCYTCTBUS KaKUX-JI100
HecrenudUIeCKUX peaKIui GbLIN OJyYeHbl OIS
npaimepoB MA115/MA116 [15] (puc. 7).

Pe3ysbTaThl IpelBAPUTEJIbHBIX 3KCIIEPUMEH-
TOB CBUJETEJBCTBYIOT O BBICOKOU CIIelu(UUYHOCTHU

TYLCSV with subsequent sequencing of amplification
products or the use of specific primers.

The multiplex test with primers TY-209F/TY-575R
(specific to TYLCV) and TY-613F/TY-1363R (specific to
TYLCSV) [20] for simultaneous identification of TYLCV
and TYLCSV was developed. It was found that this test
allows to diagnose both monoinfections of TYLCV and
TYLCSV, and mixed infection of these viruses (Fig. 5).

Following the results of the conducted experi-
ments high specificity to TYLCV of primers HD-1/HD-2
[9], V781/C1256 [4], V1769/C2120 [4], Tyv-2664/Tyv-
138, recommended in the literature [3], and primers
TYLCV-P1F/TYLCV-P1R, developed by us, has been es-
tablished. All these pairs of primers reacted only with
isolates of the target object - TYLCV — and did not react
with non-target begomoviruses — TYLCSV, ToLCNDYV,
ACMV and BGMV.

When using different kits of reagents, the highest
reproducibility of results was established for primers
HD-1/HD-2 and V781/C1256. Reproducibility of results
in tests with primers V1769/C2120 and Tyv-2664/Tyv-
138 significantly depended on used reagent kits for PCR.

In tests with V1769/C2120 primers and most of
the reagent kits under test, the formation of numer-
ous non-specific amplification products (smears) was
observed. After the experiments we modified reverse
primer C2120 (Table 2), which allowed us to diagnose
TYLCV isolates effectively, selectively and with high sen-
sitivity without formation of any non-specific products.

It was found that the use of HD-1/HD-2, V781/
C1256, V1769/C2120, V1769/C2120a and Tyv-2664/
Tyv-138 primers and optimal PCR kits allowed to iden-
tify the target object when diluting an infectious extract
up to 1074 A slightly lower sensitivity has been noted
for TYLCV-P1F/TYLCV-P1R primers.

During qPCR it was found that TYLCV-F/TYLCV-R
primers and TYLCV-R probe [19] are highly specific to
TYLCV and do not react with isolates of other begomo-
viruses, including closely related TYLCSV (Fig. 6). In
experiments with five different RT-PCR kits and these
primers, 100% reproducibility of the results has been
established. TYLCV-F/TYLCV-R primers and TYLCV-R
probe allow to diagnose TYLCV when diluting an infec-
tious extract up to 107°,

Similar specificity and sensitivity of the results is
established for the RT-PCR commercial kit for TYLCV
(Agrodiagnostika, Russia). However, when the thermo-
cyclic mode is increased above 35 cycles, a false posi-
tive signal with closely related TYLCSV may be observed.

The primers MA-14/MA-15 [18], PsSic-2267/
PCRvc-397 [14] and MA115/MA116 [15] were deve-
loped for specific detection of TYLCSV.

However, in seven experiments we have not ob-
tained evidence of MA-14/MA-15 primers specificity to
TYLCSV, because in addition to the reaction with the
target object isolate, we also observed DNA amplifica-
tion of some isolates of three other begomoviruses. In
addition, the reproducibility of the results varied sig-
nificantly depending on the reagent kits used.

The testing of PsSic-2267/PCRvc-397 prim-
ers [14] confirmed their high specificity to TYLCSV.
No nonspecific reaction of these primers with other
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Puc. 8. BbiasneHue ToLCNDV mMeTomom knaccuueckon MLUP

¢ ucnonb3oBaHueM npameposB TOLCNDV-BF/ToLCNDV-BR (Ruiz

et al., 2015) [22] u MA1788/MA1789 (Fortes et al., 2016) [12]
(Habop peareHToB Screen Mix-HS):

a — npanmepbl TOLCNDV-BF/ToLCNDV-BR

(cneumndmuecknii npogykT 891 n. H.);

b — npainmepbl MA1788/MA1789

(cneuundmuecknii npoayKT 269 n. H.)

1 2 .3 4556 E0RCRORNITOSNME 2813

Fig. 8. Identification of TOLCNDV by conventional PCR using
ToLCNDV-BF/ToLCNDV-BR primers (M. Ruiz et al., 2015) [22]
and MA1788/MA1789 (I. Fortes et al., 2016) [12]

(Screen Mix-HS kit):

a— ToLCNDV-BF/ToLCNDV-BR primers

(specific product of 891 b. p.);

b — primers MA1788/MA1789

(specific product of 269 b. p.)

06pasubl: Samples:

1 TYLCV-Isr PC-0560 (DSMZ) 8 ACMV PC-0873 (DSMZ) 1 TYLCV-Isr PC-0560 (DSMZ) 8 ACMV PC-0873 (DSMZ)

2 TYLCV PV-0844 (DSMZ) 9 ToLCNDV PC-1109 (DSMZ) 2 TYLCV PV-0844 (DSMZ) 9 ToLCNDV PC-1109 (DSMZ)
3 TYLCV P-10501202 (Adgen) 10 ToLCNDV PC-1111 (DSMZ) 3 TYLCV P-10501202 (Adgen) 10 ToLCNDV PC-1111 (DSMZ)
4 TYLCV - g842 (BHUUKP) 11 BGMV PC-0094 (DSMZ) 4 TYLCV - g842 (FGBU “VNIIKR”) 11 BGMV PC-0094 (DSMZ)

5 TYLCSV PV-0561 (DSMZ) 12 OTpuuatenbHblii KOHTponb (Adgen) 5 TYLCSV PV-0561 (DSMZ) 12 Negative control (Adgen)
6 TYLCSV PC-0596 (DSMZ) 13 OTpuuaTenbHblii KOHTposb (Bopa) 6 TYLCSV PC-0596 (DSMZ) 13 Negative control (water)
7 TYLCV+ACMV PV-0588 (DSMZ) 7 TYLCV+ACMV PV-0588 (DSMZ)

K TYLCSV paspaboTaHHbIX HaMu npatimepoB TYLCSV-
P2F/TYLCSV-P2R u TYLCSV-P3F/TYLCSV-P3R.
YcTaHOBJIEHA TaK)XXe BO3MOXXHOCTb UCIIOJIb30BaHUSA
npariMepoB TYLCSV-P3F/TYLCSV-P3R u TYLCV-P1F/
TYLCV-P1R nj1ig npoBeieHUS MYJIbTUIIJIEKCHOTO TECTA
Ha Hanuuue TYLCSV u TYLCV.

[IpoBeleHHBIE SKCIIEPUMEHTHI IIOATBEPLUIU
BBICOKYIO crieupuuHOoCTbh K TOLCNDV mpaliMmepoB
ToLCNDV-BF/ToLCNDV-BR [22] u MA1788/MA1789
[12] (puc. 8). 3Ty mpaiiMepbl pearupoBaJIy JIUIIb C U30-
JIITaMU LIeJIEBOTO areHTa Y He IPOSIBJILIU HeCIel -
(uueckux peakiinii c U30J9TaMU JPYTUX HelleJeBbIX
6eroMoBUpPycoOB. KoHCTaTMpOBaHA BOBMOXXHOCTD 3(-
(heKTUMBHOI0 MCIIOIb30BAHNUS STUX ITPAaliMepPoB ¢ Habo-
paMu peareHToB 14 [T P pa3jinyHbIX 0TEYUECTBEHHBIX
1 3apy6exHbIX (GDUPM-ITPOU3BOIUTETEH.

Ilnst BCceX U3ydaeMbIX NTPaliMepPOB HE OTMEUEHO
HecTelu(puUuecKol peaKkiiuy ¢ pa3jinuHbIMU BUPyCa-
MU, 3apakalollMy pPaCTeHU TOMaTa, Ieplia U APyTrux
T1acJIEHOBBIX KyJbTyp: AMV, APLV, APMoV, INSV, PAMY,
PBRSV, PepMV, PLRV, PVM, PVS, PVX, PVY, PYDV, PYV,
TBRYV, TMV, ToCV, ToRSV, TRSV u TSWV.

[IpoBeJleHHBIE UCCIIEJOBAHNUS TIO3BOJISIOT CHEe-
JIaTh CJIeAyloliue peKOMeHI Al uN:

[l IpoBeeHNS CKDUHUHTOBOT'O TeCTa Ha HAJIU-
yme TYLCV u TYLCSV B hopmaTe kjaccuueckow ITLIP
UCII0JIb30BaTh IpaiMepsl TY1/TY2 [2] unu nipaiiMepsl
TYLCV-Sar/TYLCV-Is [21] c moc/ieqy0ImuM CeKBEHNU-
pOBaHMEM MPOAYKTOB aMIIubUKALUYU Ju60 MyJb-
tumiekcHyto [P c npaiimepamu TY-209F/TY-575R
u TY-613F/TY-1363R [20].

[lg9 IpoBeJleHUSI CKDUHUHTOBOI'O TeCTa Ha Ha-
anuue TYLCV npoBoauTh [ILIP B pealibHOM Bpe-
MeHU c npaiMmepamu TYLCV-F/TYLCV-R u 30HIOM

begomoviruses was observed. It was found that for
tests with these primers it is necessary to pre-test the
PCRKits in order to minimize the formation of non-spe-
cific amplification products.

Optimal results of TYLCSV diagnostic testing in
terms of absence of any nonspecific reactions were ob-
tained for primers MA115/MA116 [15] (Fig. 7).

The results of preliminary experiments show high
specificity of TYLCSV primers TYLCSV-P2F/TYLCSV-P2R
and TYLCSV-P3F/TYLCSV-P3R which were developed
by us. The possibility to use primers TYLCSV-P3F/TY-
LCSV-P3Rand TYLCV-P1F/TYLCV-P1R for multiplex test
on presence of TYLCSV and TYLCYV is also established.

The conducted experiments have confirmed high
specificity of primers ToLCNDV-BF/ToLCNDV-BR [22]
and MA1788/MA1789 [12] to ToLCNDV (Fig. 8). These
primers reacted only with isolates of the target agent and
did not show non-specific reactions with isolates of oth-
er non-targeted begomoviruses. The possibility to effec-
tively use these primers with PCR kits of various domes-
tic and foreign manufacturers has been established.

For all the primers tested there was no non-specific
reaction with different viruses infecting tomato, pepper
and other solanaceous plants: AMV, APLV, APMoV, INSV,
PAMYV, PBRSV, PepMV, PLRV, PVM, PVS, PVX, PVY, PYDV,
PYV, TBRV, TMV, ToCV, ToRSV, TRSV and TSWV.

The following recommendations can be made:

To conduct a screening test for TYLCV and
TYLCSV in the format of conventional PCR one should
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TYLCV-P [19] uiu nCIosb30BaTh KOMMEPUYECKUM Ha-
60p peareHToB A [TLIP-PB kK TYLCV hupMbl «ATPO-
Iuar"HocTtuka» (Poccus).

Il mpoBeleHUS MOATBEPKIAI0NIEro TecTa Ha
Hasinuve TYLCV uCrosib30BaTh OAHY U3 CIAeAYIOLIUX
nap npatimepoB: HD-1/HD-2 [9], V781/C1256 [4] unu
V1769/C2120 [4] (B Hamel momudukaun) B opmarte
KJaccuueckoi ITIIP.

Il IpOBeZleHUS TIOMTBEPIKIAIONIEero TecTa Ha
nannuure TYLCSV ucmonb3oBaTh npaimeps MA115/
MA116 [15] unu mpatimepsl TYLCSV-P3F/TYLCSV-P3R
(HMOBB BHUUKP) B hopmare Kiraccuueckoi ITLIP.

Insa seigBieHns ToLCNDV ucmosib30BaTh Ipaii-
Mepbl MA1788/MA1789 [12] 1 TOLCNDV-BF/ToLCNDV-
BR [22], meTekTupymoiiue cooTBeTcTBeHHO JHK-A
1 JHK-B 11e71€BOT0 06 BEKTA.
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6. CABI, 2020. — URL: https://www.cabi.org.

7. Deng D., McGrath P.F.,, Robinson D.J., Harrison
B.D. Detection and differentiation of whitefly trans-
mitted geminiviruses in plants and vector insects by
the polymerase chain reaction with degenerate prim-
ers // Annals of Applied Biology. — 1994. — Vol. 125. -
P. 327-336.

8. EFSA, 2011. Scientific opinion on the pest cate-
gorisation of Tomato yellow leaf curl virus and relat-
ed viruses causing tomato yellow leaf curl disease in
Europe. EFSA Panel on Plant Health // EFSA Journal. —
2014. - Vol. 12, No. 10. - 27 pp.

9. El-gaied L.F., Salama M.I., Salem A.M., El-deen
A.F., Abdallah A. Molecular and serological studies on
a plant virus affecting strawberry // Arab. J. Biotech. —
2008.-Vol. 11. - P. 303-314.

10. EPPO. Tomato yellow leaf curl and Tomato
mottle Begomoviruses. Diagnostics / EPPO Standard
PM 7/50 (1) // Bulletin OEPP/EPPO Bulletin. — 2005. —
Vol. 35. - P. 319-325.

11. EPPO Global Database, 2020. — URL: https://
gd.eppo.int.

12. Fortes I.M., Sanchez-Campos S., Fiallo-Olivé
E., Diaz Penddn J.A., Navas-Castillo J., Moriones E.

use primers TY1/TY2 [2] or primers TYLCV-Sar/TYL-
CV-Is[21] with subsequent sequencing of amplification
products or multiplex PCR with primers TY-209F/TY-
575R and TY-613F/TY-1363R [20].

To conduct screening test for presence of TYLCV
one should carry out RT-PCR with primers TYLCV-F/
TYLCV-R and probe TYLCV-R [19] or use a commercial
RT-PCR kits for TYLCV (Agrodiagnostika, Russia).

Use one of the following pairs of primers to per-
form a confirmation test for TYLCV: HD-1/HD-2 [9],
V781/C1256[4] or V1769/C2120 [4] (modified by us) in
conventional PCR format.

Use the MA115/MA116 primers [15] or the
TYLCSV-P3F/TYLCSV-P3R primers (Research and
Methodology Department for Virology and Bacteriolo-
gy of FGBU “VNIIKR”) in conventional PCR format to
perform the TYLCSV confirmation test.

To identify ToLCNDV, use primers MA1788/
MA1789 [12] and ToLCNDV-BF/ToLCNDV-BR [22] de-
tecting DNA-A and DNA-B target objects respectively.
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AuHOTauuA. B Xxo0de Hay4HO-UCCE008AMENbCKOLL
axcneduyuu 6 Coyuanucmuueckyio Pecnyonuky BoemHam,
npednpuHImoli ¢ yeawvto coopa KONLEKYUOHHO020 U CNPAB0Y-
H020 MAmMepuala no KapaHmuHHuLM U NPoYUM 8PEOHbIM
sudam Hacekomvlx u pacmenull, 6bla1 co6pan mamepuas,
sxatoyarowuli 14 eudos mpuncos. IIpusederv OarHbvle
0 pacnpocmpauenul, Ouosoeuu OOHAPYHEHHLIX U008
MPUncos, ux Kpamxas Mop@osioeudecKas Xapaxmepu-
cmuka. BoisisnieHvt 5 81008 mpuncos, umerowux gumoca-
HumapHoe 3nauerue dns PO, a makxce 6 8udos, paree He
peaucmpuposasuiuxcs 6 gpayHe Bobemuama.

KiroueBsle ciaoBa. Bbemuam, Thysanoptera, mpun-
Cbl, KAPaHMUHHbLE 00BEKMbL, HOBbLE JAHHbLE, PACPOCMPa-
HeHue.

BBEJIEHUE

uwHe — uwje 2019 roga coTpyx-

Huku ®I'BY «BHUMKP» [I.I'. Kacat-

kuH u 10.10. KysnakoBa HaXoouauCh

BHAY4YHO-MCCJIE0BATENbCKOM DKC-

negunuu Ha Teppurtopuu Corma-
naucTudecko Pecrybsmku BbeTHam. Llenb 3Kcie-
IULUY COCTOsIa B c60ope KOJIIEKIIMOHHOTO M CIIpa-
BOYHOTO MaTepuajia M0 KapaHTUHHBIM U IIPOYUM
BPEIHBIM BUIaM HACEKOMBIX M PACTEHUH.

BbeTHaM gBJIIETCS Ba)XHbIM TOPI'OBbBIM IIAPTHE-
pomM Poccuiickoit ®epepatiuu. B 2018 rogy ToBapoo6o-
pot Poccuu ¢ BeeTHaMoM cocTaBuil 6 Mipz gost. CIIA.
JkcnopT Poccuu Bo BreTHaMm B 2018 rofy coctaBull
2,5 mapg gonia. CHIA. UmmopT Poccuu u3 BeeTHaMa
B 2018 rogy coctaBui 3,6 miipg, noJ. CIIA. B cTpykType

OUR EXPEDITIONS

UDC 632.731

Materials

to the knowledge

of the fauna of thrips
(Thysanoptera)

in Vietnam

as a result of the
expedition of

FGBU “VNIIKR”

S.V. POUSHKOVA, Agronomist of the Testing
Laboratory of Rostov Branch of FGBU “VNIIKR”,
e-mail: posvet0578@gmail.com

D.G. KASATKIN, PhD in Biology, Senior Researcher
of the Rostov Branch of FGBU “VNIIKR”,
e-mail: dorcadion@yandex.ru

Abstract. During a research expedition to the Socialist
Republic of Vietnam, undertaken to collect quarantine and
other insect pests and weeds, material including 14 species
of thrips was collected. Data on the distribution, biology of
collected thrips species and their brief morphological cha-
racteristics are presented. Five species of thrips, which are
of phytosanitary importance for Russia, as well as six species
that have not been previously registered in the fauna of Viet-
nam, were identified.

Keywords. Vietnam, Thysanoptera, thrips, quarantine
objects, new data, distribution.

INTRODUCTION
nJune —July 2019, employees of FGBU “VNIIKR”
D.G. Kasatkin and Yu.Yu. Kulakova were on a re-
search expedition in the Socialist Republic of
== vVietnam. The purpose of the expedition was
to collect reference and collection material on
quarantine and other harmful species of insects and
plants.
Vietnam is an important trade partner of the
Russian Federation. In 2018, Russia’s trade turnover
with Vietnam was USD 6 billion. Russian Federation’s
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UMIIOpTa U3 BbeTHaMa B Poccuio Ipo/IoBOJIbCTBEHHBIE
TOBaPBI 1 CEJTbCKOX03IHCTBEHHOE ChIphbe (Kombl TH B,
01-24) cocraBuu B 2018 rozy 13,07% oT Bcero oobeMa
umnopTa Poccuu 3 BeetHama (B 2017 rony—12,77%).

W3 nipopyKuyy pacTeHUueBOICTBA BbeTHaMa Hau-
OOJIBIIYIO LOJII0 UMIIOPTA B Poccuio cOCTaBSIOT Kode,
OBOIIU U (DPYKTHI, OPEXU U IPSTHOCTU. PasHOOGPa3HbIe
MIPUPOIHbBIE ¥ KIIMMaTUYECKHE YCIOBUS CITOCOGCTBYIOT
BBIPAIIVBAHUIO 3HAUUTEIHHOI0 KOJTMUECTBA CeTbCKOXO0-
3MCTBEHHBIX KYIbTYP. CEIbCKOE X03UCTBO — JOMUHU-
pyIoIas 0Tpacyib 3KOHOMUKM ColuaarucTuUeckoln Pec-
ny6onvku BeeTHaM. HecMOTPS Ha aKTUBHOE Pa3BUTUE
MIPOMBIIIJIEHHOCTHU B IOCJENHUE AeCIATUIETHS, B arpap-
HOW chepe mo-IpexxHeMy 3aHATO 60siee 50% HaceleHUS
cTpaHbl. JIoJIs ceJibCKOTo X03sticTBa B BBIT — 21%. [1po-
IYKIIWS CETbCKOT0 XO3IMCTBA 3aHUMAET BUHOE MECTO
BO BBETHAMCKOM BKCIOPTE U J0XO0AAaX HAIITMOHAJIBHOI'O
6rozpkeTa — 3a pydex rmpojiaeTcs okoyo 70% ypoxkas.

OCHOBHBIE KyJbTYPHI, BEIPaluBaeMble BO BreT-
HaMe:

- 3epHOBBIE: PUC, KYKYPYy3a;

- Opexu Kelllblo — IePBOE MECTO B MUPOBOM 3SKC-
OpPTE;

- IPSHOCTHU, B TOM uncyie 50% MUPOBOrO PhIHKA
YepHOro Ieplia;

- TpPoIUYecKye Iro/ibl ¥ (PYKThI: 6aHAHBI, KOKO-
Chbl, aHAHAChI, MAHTO, LIUTPYCOBLIE, GaXUeBbIE;

- Kode — 18% MUPOBOro MPOU3BO/ICTBA, BTOPOE
MECTO I10 3KCIIOPTY Iociie bpasunuy, a B 2012 rogy —
IepBO€e MecTo. JKCHOPT Kode eXerofHO IPUHOCUT
npuobsLTE BheTHaMy Gostee 1 MuIMapAa [OJLIaPOB;

- yall — ob6Imag Ijolmagb YaeBOJLCTBa OKOJIO
131 ThIC. Ta; OXOM, OTPACJIM COCTABJISIET OKOJIO 150 MJTH
I0JIJIapPOB B rof, u3 HUX 70% — g0JIs 9KCIIOPTa;

- Kay4dyK, XJIOITYaTHUK.

Borartag ¢ayHa u ¢Jiopa, a Takyke pa3BUTOE CeJlb-
CKO€ X03IMCTBO U IINPOKKE TOPTOBO-DKOHOMHUUECKUE
CBSI31 00YCJIOBJIMBAIOT PACIIPOCTPAHEHNE Ha TEPPUTO-
puu BheTHaMa 3HAUUTEIbHOTO KOJIUUYECTBA BPEILHbBIX
HacCeKOMBIX ¥ COPHBIX PACTEHUH, KaK BKIIOUYEHHBIX
B KapaHTUHHBIN nepedyeHb EAJC, TaK M PEKOMEH0-
BaHHBIX K BKJIIOUEHUI0. 3aJ/laua 9KCIIeAUIIUN COCTOsLIa
B 3HAaKOMCTBE C CEJIbCKIM X035IHICTBOM CTPaHbI 1 B C6O-
pe Hay4yHOro MaTepuaja Mo BPeJHbIM OpTaHMW3MaM.
MapuipyTsl AJisi cbopa MaTepuaja ObLJIN COCPEeN0TO-
YeHbI B CEBEPHOU U I0)KHOU YaCTAX CTPAHbBI. ITO OBLIO
06YCJIOBJIEHO OITPEIeIEHHON CeIbCKOX03IUCTBEHHON
creluanr3aleil pa3HbiX PeTMOHOB CTPaHbl. Tak, Ha
ceBepe mpeobiasaeT PUCOBOJICTBO 1 OBOIIEBOICTBO,
a Ha 10re BbIpalMBaeTcsa 60JbIlas YacThb QPYKTOBBIX
KyJIbTYP. BBLIN TIOCeleHbl OKPECTHOCTU T'OPOIOB Xa-
Hoi, XomuMuH, Janat, Hauaur, ®aupaur, Tam Jlao,
cesibckue moceneHus ba Xo, Bun Xai, ThbeHn XyaH
(puc. 1).

OnHOM 13 OCHOBHBIX 33124 DKCIIeIUIINY OBbLI CO0P
tpuricos (Thysanoptera) ¢ pasJUYHBIX CEJIbCKOX03SI M-
CTBEHHBIX KYJIbTYP U JUKOPACTYIIUX PACTEHUN (pUC.
2-3). TpuIcel — OUeHb MeJIKME HaceKOMbIe, OTHOCS -
muecs K oTpsany baxpomuaTokpsuibie (Thysanoptera).
Ha HacTosiniee BpeMs omnucaHbl 60see 6000 BUIOB
TPUIICOB. BONBIIMHCTBO TPUIICOB — puTtodaru, nu-
TAITCS HAa BEreTaTUBHBIX U T€HEPATUBHBIX OPraHax
pacTeHMI-X035€B U He HAHOCAT OOJIBUIOTO Bpeja.
Ho He6osbias yacTb U3 HUX, B OCHOBHOM U3 POJIOB
Frankliniella, Scirtothrips, Thrips, IBJSIOTCS OTIAaCHBIMU
BPEAUTEJISIMU B CEJIbCKOM X03511CTBe, HAHOCS 3HAUM-
TEJIbHBIN Y9KOHOMUYECKUH yIepo.

exports to Vietnam in 2018 amounted to USD 2.5 bhil-
lion. Russian Federation’s imports from Vietnam in
2018 amounted to USD 3.6 billion. In the structure of
imports from Vietnam to Russia, food products and ag-
ricultural raw materials (HS codes 01-24) accounted
for 13.07% of Russia’s total imports from Vietnam in
2018 (12.77% in 2017).

Coffee, fruits and vegetables, nuts and spices
from Vietnamese crop production account for the
largest share of imports into Russia. The diverse na-
tural and climatic conditions contribute to the culti-
vation of a significant number of crops. Agriculture is
the dominant sector of the economy in the Socialist
Republic of Vietnam. Despite the active development
of industry in recent decades, the agricultural sector
still employs over 50% of the population. The share of
agriculture in GDP is 21%. Agricultural products play
a prominent role in Vietnamese exports and national
budget revenues — about 70% of the harvest is sold
abroad.

Main crops grown in Vietnam:

- cereals: rice, maize;

- cashew nuts — first place in world exports;

- spices, including 50% of the world black pepper
market;

- tropical berries and fruits: bananas, coconuts,
pineapples, mangoes, citrus fruits, melons;

- coffee — 18% of world production, the second
largest export after Brazil, and in 2012 — first place. Cof-
fee exports annually bring Vietnam more than 1 billion
dollars in profit;

- tea — a total area of about 131 thousand hecta-
res; the industry earns about 150 million dollars a year,
of which 70% is the share of exports;

- rubber, cotton.

Rich fauna and flora, as well as developed agri-
culture and extensive trade and economic relations,
have led to the spread of a significant number of pests
and varieties of insects and weeds both included in the
EAEU quarantine list and recommended for inclusion.
The goal of the expedition was to get acquainted with
the country’s agriculture and collect scientific materi-
al on pests. Routes for the collection of material were
concentrated in the northern and southern parts of the
country. This was due to the specific agricultural spe-
cialization of the different regions of the country. Thus,
rice and vegetable growing prevailed in the north, while
the majority of fruit crops were grown in the south. Vi-
sits were made to environs of Hanoi, Ho Chi Minh City,
Da Lat, Nha Trang, Phan Rang, Tam Dao, and also
Ba Ho, Vinh Hai and Tien Huang villages (Fig. 1).

One of the main tasks of the expedition was to
collect thrips (Thysanoptera) from various agricultu-
ral crops and wild plants (Fig. 2-3). Thripses are very
small insects belonging to the order Thysanoptera. At
present more than 6000 species of thrips have been
described. The majority of thripses are phytophages,
feed on vegetative and generative organs of host plants
and do not cause much harm. But a small part of them,
mainly from the genera Frankliniella, Scirtothrips, Thrips
are dangerous pests in agriculture, causing significant
economic damage.
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Puc. 1. Toukn cbopa matepuana  Fig. 1. Collection places

TpuUIICh BeAyT Majlo3aMeTHbIN, CKPBITHBIN 06pa3
JKU3HU U MOTYT PACIIPOCTPAHATHCS C TIOCATOYHBIM Ma-
TepraJjoM, CDE3aHHBIMU 1IBETAMU, OBOILaMU, GPyKTa-
MU, yIIaKOBOUYHBIM MaTePHUAaJIOM ITOCPEACTBOM MEXIY-
HAPOJHOM TOPTOBJIU.

Tak, uMIopT u3 BbeTHaMa NMPOAYKIIUU, UMEIO-
IIell BBICOKUHM (DUTOCAHUTAPHBIN prcK (kombl TH BI]I
0601-0810), 3a mocineguue Tpu roga (2017-2019 rr.),
o gauabIM ACJI, «JocTyri-TCBT», coctaBu [1]:

- 6ananbl — 4009 T;

- IbIHU — 61 T;

- oBOIIU — 61 T;

- nuTpycoBeie — 1013 T;

- pykTEI - 233 T.

Kpome TOro, HEKOTOPBIE BU/IBI SBJISIOTCS HEIO-
CpenCcTBEHHBIMY HOCUTEJISIMU U TIePEeHOCUNKaMU pac-
TUTEJbHBIX BUPYCOB M3 poma Tospovirus, ceMeicTBa
Bunyaviridae, aBisI0IIXCcs OCHOBHOM I'PYTIIION BUPY-
COB pacCTeHU, TopaXkarluX 1o MeHbInei mepe 1090
BUJIOB pacTeHui-xo3seB. 13 cemeticTBa Thripidae 13
BUJIOB TPUIICOB ObLIY UIEHTU(GUIIMPOBAHBI KaK BEK-
TOPBI 0K0JI0 20 TocTToBUpPYCOB [18].

HecMoOTps Ha TO, YTO TPUIICHI IPEJCTABISIOT
3HAUYUTENbHBIN KaK HAYYHbIH, TaK U MTPaKTUYECKUHN
UHTEPEC, lleJieHallpaBjeHHbIe UCCie0BaHUS (hayHbI
9TOM TPYTIITEI OPraHW3MOB BheTHaMa He ITPOBOUIINCH
U JaHHBIE O BUZOBOM cocTaBe Thysanoptera, pacrpo-
CTPaHEHHBbIX HA TEPPUTOPUU ITOM CTPAHBI, HOCIT
(parmenTapHbIll XapakTep. B cBA3M ¢ 3TUM P [0-
CTaTOYHO MMPOKO PACIIPOCTPaHEHHbIX BU/IOB ITPUBO-
IUTCS IJIsT TEPPUTOPUY BbeTHaMa BIIEPBHIE.

MATEPUAJ 1 METO/1bI

[Tpu c60ope HaceKOMbIe CTPAXUBAINCH Ha OeJIbIil JIUCT,
Iajiee OHM COOMpPaINCh CMOYEHHOM BOLOM WX CIIUP-
TOM UTJIOH U mepeHocuauch B 70%-1 coupT. TpUTICHI
CMOHTHPOBAHBI 10 OJLTHOMY SK3EMILISIPY Ha TIPeIMeT-
HOe CTeKJIO B cpezie Xoliepa. Bcero CMOHTUPOBAHO
92 3K3eMILIsIPa, COGPaHO HECKOJIBKO COTEH.
VpeHTuuKalusg MPOBOAUIACH TI0 KJIIOYaM
Maynpma [12, 13, 14], Borra (aBTopsl Wang C.-L. [23],

Thripses lead an inconspicuous, secretive life and
can be distributed with planting material, cut flowers,
vegetables, fruits, packaging material through interna-
tional trade.

Thus, imports from Vietnam of products with
high phytosanitary risk (HS codes 0601-0810) for the
last three years (2017-2019), according to ASD “Ac-
cess-TSVT”, was [1]:

- bananas - 4,009 tons;

- melons — 61 tons;

- vegetables — 61 tons;

- citrus fruits — 1,013 tons;

- fruits — 233 tons.

In addition, some species are direct carriers and
vectors of plant viruses from the genus Tospovirus of
the Bunyaviridae family, which is the main group of
plant viruses affecting at least 1,090 host plant species.
From Thripidae family 13 species of thrips were identi-
fied as vectors of about 20 tospoviruses [18].

In spite of the fact that thripses are of considerable
interest both scientifically and practically, purposeful
researches of thrips fauna in Vietnam have not been
carried out and data on Thysanoptera species compo-
sition distributed on the territory of this country are
fragmentary. Therefore, some of fairly widespread spe-
cies are recorded in the Vietnamese territory for the
first time.

MATERIAL AND METHODS

When collecting the insects were shaken on a white pa-
per, then they were collected using wetted with water or
alcohol needle and transfered to 70% of alcohol. Thrips
are mounted one at a time on a glass slide in Hoyer’s
medium. A total of 92 specimens were mounted, se-
veral hundred were collected.

The material was identificated with using keys of
Mound [12, 13, 14], Wang C.-L. [23], Wang Zh. [24], Na-
kahara [15], Palmer [17]. All microslides were trans-
ferred to the entomological collection of the Rostov
Branch of FGBU “VNIIKR”.

For the most important species of phytosanitary
importance, photos and descriptions are presented.
Identification and photographing were performed on
Olympus BX43, Carl Zeiss AxioLab.A1 microscopes us-
ing light and phase-contrast microscopy methods.

RESULTS AND DISCUSSION

As a result of the expedition, 14 species of thrips were
collected, a list of which, with an indication of the col-
lection places and brief information on each species is
given below.

The asterisk (*) designated species included in the
Common list of quarantine objects of the Eurasian Eco-
nomic Union [2].

Arorathrips mexicanus (D.L. Crawford, 1909)

Material. Vietnam, Hanoi city, 23-24.06.2019, leg.
Kasatkin D., 1 @, on cereals.

Distribution. It originates from the Neotropic re-
gion, it has now spread throughout the sub- and tro-
pical regions [16]. The species is recorded for Vietnam
for the first time.

Biology. On cereals. Harmless and not a vector.
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Wang Zh. [24]), Hakaxapsl [15],
ITanmMepa [17]. Bce Mukporpemna-
paThl MepelaHbl B 9HTOMOJIOT -
YeCcKyI0 KOJUIEKI[UI0 POCTOBCKOTO
¢punmana TBY «BHUVIKP».

Ing HauboJiee BaXHBIX,
UMenIuXx (QUTOCAHUTAPHOE
3HaueHUE BUJIOB ITPEJICTaBIEHBI
¢ororpaduu u onucanue. VigeH-
Tudukanusg u pororpadupoBa-
HYe TIPOBOAUJINCH HA MUKPOCKO-
nax Olympus BX43, Carl Zeiss
AxioLah.Al c npuMeHEHNEM Me-
TOJIOB CBETOBOI U (ha30BO-KOH-
TPacTHOU MUKPOCKOIIUN.

PE3YJIbTATDBI
U OBCYXKJEHUNE

B pesynbTare sKCIegUIINY OBLIN
cobpaHbI 14 BUIOB TPUIICOB, CIIU-
COK KOTOPBIX, C yKa3aHUEM TOUYEK
c6opa u KpaTKol uHhopMalren
110 KaXK/IoMy BUJY, TIPUBOJUTCS
HUXE.

3Be3moukoi (¥) 0603HaUEHbBI
BU/Ibl, BKJIIOUEHHbBIE B EMHBIN
repevyeHb KAPaHTUHHBIX 06'bEK-
TOB EBpPa3suiicKOro sKOHOMUYE-
CKOTO co1o3a [2].

Arorathrips mexicanus
(D.L. Crawford, 1909)

Matepuai. Vietnam, Hanoi
city, 23-24.06.2019, leg. Kasatkin
D., 1 @, Ha 3/1aKax.

PacnpocTtpanenue. Ilpo-
ucxXonuT u3 HeoTpommuecKoi
o6yacTu, B HACTOSILEE BPeMs
pacrpocTpaHuICs IIOBCEMECTHO
B Cy6- ¥ TPOIMYECKUX PETUOHAX

[16]. [lnst TeppuTOpuY BheTHAMA b — nanTaHa; ¢ — orypeL,

TIPUBOIUTCS BIIEPBHIE.
buosiorug. Ha 3makax. He
BPEIUT U HE SIBJISIETCSI BEKTOPOM.

Craspedothrips minor (Bagnall, 1921)

MaTepuau. Vietnam, Phan Rang-Thap Cham city,
04-05.07.2019, leg. Kasatkin D., 2 .

PacmipocTpanenue. agus, UuaoHe3us, TaliBaHb,
Magnatisus, ABctpanus [13, 15]. [Ijs TeppuTOoprY BbeT-
HaMa IIPUBOJUTCS BIIEPBEIE.

Buomnorus. OTMeueH Ha Cassia (Caesalpiniaceae),
Solanum melongena (Solanaceae), Lomandra longifolia
(Laxmanniaceae), Plumbago zeylanica (Plumbaginace-
ae) [16], Hva nBeTkax Acacia unu Cassia siamea [14]. He
SIBJISIETCS BPEOUTEJIEM U TIEPEHOCUMKOM BUPYCOB.

*Frankliniella schultzei (Trybom, 1910) — TOMaTHBIA
tpunc (puc. 4)

Marepuas. Vietnam, Phan Rang-Thap Cham
city, 04-05.07.2019, leg. Kasatkin D., 4 @; Da Lat city,
30.06-02.07.2019, leg. Kasatkin D., 9 .

Onucanue. Okpacka Teja BapuabeabHas, OT CBET-
JIO-KOPUYHEBOTO0 10 KOPUYHEBOT0. AHTEHHBI 8-UJIeHN-
KoBbIe, ocHOBaHU 111, IV, mHOrma V 4IeHMKOB CBETJIbIE,
oCTaJIbHbIE TEMHBIE. ['0JI0Ba C TPeMs ITapaMU OLIeJLIsIP-
HbIX meTHHOK (III mapa (MHTepOoLIeIISpHAasa) pacioJia-
raetcs MeXxIy 3aJHUMU TjiaskaMu). MeTaHOTyM 6e3
KOJIOKOJIOBUAHBIX ceHcuJu. VIII Teprut 6e3 rpebHsa
MUKPOTPUXUH Ha 3aJJHEM KPae MJIU OH IIPUCYTCTBYET,

Puc. 2. KopmoBble pacTeHus 6onbwumnHcTBa  Fig. 2. Host plants of most of the thrips
cobpaHHbIX BUOOB TPUNCOB: a — 3pUTPUHA;  species collected: a — Erythrina (coral tree);

b — Lantana; ¢ — cucumber

(¢hoTto A.T. KacaTtkuHa, H0.HO. KynakoBoit) (photo by D.G. Kasatkin, Yu.Yu. Kulakova)

Craspedothrips minor (Bagnall, 1921)

Material. Vietnam, Phan Rang-Thap Cham city,
04-05.07.2019, leg. Kasatkin D., 2 9.

Distribution. India, Indonesia, Malaysia, Taiwan,
Australia [13, 15]. The species is recorded for Vietnam
for the first time.

Biology. On Cassia (Caesalpiniaceae), Solanum
melongena (Solanaceae), Lomandra longifolia (Laxman-
niaceae), Plumbago zeylanica (Plumbaginaceae) [16], on
Acacia or Cassia siamea flowers [14]. It is neither a pest
nor a vector of viruses.

*Frankliniella schultzei (Trybom, 1910) — tomato
thrips, or cotton bud thrips (Fig. 4)

Material. Vietnam, Phan Rang-Thap Cham city,
04-05.07.2019, leg. Kasatkin D., 4 @; Da Lat city,
30.06-02.07.2019, leg. Kasatkin D., 9 .

Description. Body coloration is variable, from light
brown to brown. Antennae 8-segmented, bases of seg-
ments III, IV, sometimes V are light, others are dark.

dutocaHuTapus. KapaHTuH pactenuii = 58

HALIU 3KCNEOUUMN  OUR EXPEDITIONS

Puc. 3. C6op maTepuana, Tién Xuan vill.:  Fig. 3. Collection of material, Tién Xuan vill.:
a — gypMaH v Bidens pilosa; b — nantaHa  a - Datura and Bidens pilosa; b — Lantana

(choTo HO.HO. KynakoBoit)

HO ITOYTH PeAyIUPOBaH. TEPrUThHI U CTEPHUTEI 63 J10-
TTOJTHUTEIbHBIX IETUHOK.

PacnpocrtpaHenue. [ToBceMecTHO: B A3uu (BaH-
rinageu, UupoHesus, ABa, Upan, Uugug, Mpak, M3pa-
uib, Manaiiaus, [Takuctad, Pununnunsl, CayoBcKas
ApaBug, lllpu-Jlanka, Tannaupg, PIeMeH), Adpuxke (AH-
rojya, Borceana, KamepyH, Ka6o-Bepze, Yaz, KouHro,
Erunert, F'ambus, l'ana, Kenus, JIuBus, Majgarackap,
Mapoxkko, Hurepug, Cererau, I0AP, Cynan, Tansanug,
Yranga, 3umbabse, 3ambus), I0xHON 1 CeBepHOU
Amepuxke (Ky6a, lomuHuKaHCcKas Pecryosuka, [anTy,
dmatika, ITyspro-Puko, CIIIA, ApreHTuHa, Bpasuius,
Yunu, Komymb6us, [epy, [Taparea#, Ypyrsai, BeHecya-
Ja, CypuHam), ABctpanuu 1 Okeanuu. B EBporie oTMe-
ueH B Benbruu, Beurpuu, Hunepinaugax, Mcranuu [6].

Buosorus. [llupokut monudar. Bpeaur u aBisieT-
Cs1 IIEPEHOCUYMKOM BUPYCOB.

[Tpumevanue. Kakue-nmubo JuTepaTypHble LaH-
Hble, YKa3bIBaII[ME Ha IMIPUCYTCTBUE 3TOTO BHUAA BO
BreTHaMme, OTCYTCTBYIOT. [IprBeieHHbBIE B paboTe HaH-
HbIE MOXKHO CUMTATh IIEPBOM perucTpaliueil TOMaTHO-
ro Tpurica nJisi BeeTHama.

Frankliniella intonsa (Trybom, 1895) — pasHog-
HBIY TPUIIC, UM OOBIKHOBEHHbIN IIBETOUHBINA TPUIIC

Matepuan. Vietnam, near Hanoi, airport road,
29.06.2019, leg. Kasatkin D., Kulakova Yu., 2 @, Ha Cu-
cumis sativus; near Da Lat city, 30.06-02.07.2019, leg.
Kasatkin D., 13 @, Ha pasJIMYHBIX I[BETaX, BKJIOYAS
po3y, IaHTaHy, CIIaTOAE, SPUTPUHY, TUOUCKYC.

PacmpoctpaHeHnue. [IoBceMeCTHO, 3a UCKJIIOUYEHU-
eM I0)KHOM AMepUuKYy U ABCTPauM, HO ITPUCYTCTBYET
B HoBoi1 3enauguu [6].

Buonorus. lupokuii monudar. BpeautT MHOTUM
KyJIBTypaM, IBJSIETCSI BEKTOPOM BHUPYCOB.

*Frankliniella occidentalis (Pergande, 1895) — 3a-
MaJHbIA [IBETOYHBIN TPUIIC, UK KaIU(POPHUNCKUHI

LIBETOYHBIN TPUIIC
MaTepuaut. Vietnam, Da Lat city, 30.06-02.07.2019,

leg. Kasatkin D., 2 @, Ha Rosa.

PacnpoctpaHeHnue. [lIlupoko pacnpocTpaHeH
B EBpore, Azuu, Abpuke, FOxHoU u CeBepHOU AMepu-
ke, ABcTpanuu u OxeaHuu [6].

(photo by Yu.Yu. Kulakova)

The head with three pairs of ocel-
lar setae (pair III (interocular) is
located between the hind ocelli).
Metanotum without campani-
form sensilla. Tergite VIII with-
out comb of microtrichia on the
posterior margin or it is present
but almost reduced. Tergites and
sternites without discal setae.

Distribution. Widespread:
Asia (Bangladesh, Indonesia,
Java, Iran, India, Iraq, Israel,
Malaysia, Pakistan, Philippines,
Saudi Arabia, Sri Lanka, Thai-
land, Yemen), Africa (Angola, Bo-
tswana, Cameroon, Cape Verde,
Chad, Congo, Egypt, Gambia,
Ghana, Kenya, Libya, Madagas-
car, Morocco, Nigeria, Senegal,
South Africa, Sudan, Tanzania,
Uganda, Zimbabwe, Zambia),
South and North America (Cuba,
Dominican Republic, Haiti, Ja-
maica, Puerto Rico, USA, Argenti-
na, Brazil, Chile, Colombia, Peru,
Paraguay, Uruguay, Venezuela, Suriname), Australia
and Oceania. In Europe, Belgium, Hungary, the Neth-
erlands, Spain [6].

Biology. Highly polyphagous. Harmful and it is a
vector of viruses.

Note. There are no literature data indicating the
presence of this species in Vietnam. The data present-
ed in this paper can be considered the first reporting of
tomato thrips in Vietnam.

Frankliniella intonsa (Trybom, 1895) — flower thrips

Material. Vietnam, near Hanoi, airport road,
29.06.2019, leg. Kasatkin D., Kulakova Yu., 2 ¢, on
Cucumis sativus; near Da Lat city, 30.06-02.07.2019,
leg. Kasatkin D., 13 @, on a variety of flowers, includ-
ing rose, Lantana, Spathodea, Erythrina (coral tree),
Hibiscus.

Distribution. Widespread, except South America
and Australia, but is present in New Zealand [6].

Biology. Highly polyphagous. Harmful to many
cultures, vector of viruses.

*Frankliniella occidentalis (Pergande, 1895) — wes-
tern flower thrips

Material. Vietnam, Da Lat city, 30.06-02.07.2019,
leg. Kasatkin D., 2 9, on Rosa.

Distribution. Widely distributed in Europe, Asia,
Africa, South and North America, Australia and Oce-
ania [6].

Biology. Highly polyphagous. Dangerous pest, vec-
tor of viruses.

Frankliniella cephalica (D.L. Crawford, 1910) (Fig. 5)

Material. Vietnam, Hanoi province, Tién Xuan vill.,
26.06.2019, leg. Kasatkin D., Kulakova Yu., 1 9.

Description. The body is yellow, setae are dark.
The head with three pairs of ocellar setae (intero-
cellar setae III are located in front of the hind ocelli,
at the edge of the ocellar triangle). Antennae 8-seg-
mented; segment I is light, IT and III are two-coloured,
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Buonorus. llupokui moaudar. OmacHbIN Bpenu-
TeJIb, IBJISIETCS IEPEHOCUYNKOM BUPYCOB.

Frankliniella cephalica (D.L. Crawford, 1910) (puc. 5)

Marepuai. Viethnam, Hanoi province, Tién Xuan
vill., 26.06.2019, leg. Kasatkin D., Kulakova Yu., 1 Q.

Onncanue. TeJo XeJToe, IEeTUHKY TeMHBbIE. [0-
JIOBa C TPEMSI ITapaMU OLEJIISIPHBIX HIETUHOK (MHTEPO-
LeJuIsIpHble HeTUHKY [II pacriosoXeHbl Bliepeau 3a-
HUX IJIa3KOB, HAa KPAI0 OIEJUIIPHOr0 TPEYTOJbHUKA).
AHTEHHBI 8-4JIeHUKOBbIE, I cerMeHT cBeTJbl, 11 u I1I
IBYIIBETHBIE, 3aTeMHEHBI ITPUMEPHO HATIOJIOBUHY, 11
CEerMeHT C JIByMd IIeTUHKaMU, PACIIOJI0KeHHBIMU Ha
BBICTyIax, [V anmukaibHO 3aTeMHEH IIPUMEPHO Ha 2/3,
C JKeJITbIM OCHOBaHUEeM, V JKeJIThIH, C 3aTeMHEHHON
BepuinHoi, VI-VIII TeMHBIE. MeTaHOTYM C IapHBIMU
KOJIOKOJIOBULHBIMU ceHcusiaMu. VIII Teprut ¢ He-
TIOJIHBIM C TPebHEeM MUKPOTPUXUM, C HECKOJIbKUMU
3y6unKamMu 1o 60Kam.

Pacmpocrpanenue. Kurtau [24], TaiiBaub [23],
dnouwns [11], CIITA, Mekcuka, lleHTpasbHas AMepurKa,
Bepmypckue ocTpoBa [22]. /17151 TeppuTopru BbeTHaAMa
TIPUBOILUTCS BIIEPBHIE.

Buosiorus. ITonudar. Ha TatiBaHe u B SMOHUN
aCCOIMUPOBAH C IIBeTaMU Yepelbl BOJIOCUCTOMU Bidens
pilosa (L.) u Ipomoea batatas (L.). BpeIUT TPOIIUYECKUM
KyJIbTYypaM, B TOM YKCJIE TOMaTaM U IIUTPYCOBBIM, SIB-
JISIeTCS TIePeHOCUNKOM BUPYCOB.

Megalurothrips typicus Bagnall, 1915

Matepwuain. Vietnam, NiaChang distr., Ba Ho vill.,
06.07.2019, leg. Kasatkin D., 1 9.

PacnipocTtpanenue. I0ro-Boctounasa A3ug, AB-
cTpanud [16]. JaHHBIX 0 HAJIMYMU STOTO BU/Ia B hayHe
BreTHaMa paHee He GbLIO.

Buosorus. O6brueH Ha 11BeTax 60060BbIX (Fabaceae).
BpenuT coe, HO He SBJISIETCSI BEKTOPOM BUPYCOB.

Megalurothrips usitatus (Bagnall, 1913)

Martepuasn. Vietnam, Ho Chi Minh city, cultural
park in Go Vap district, 9-10.07.2019, leg. Kasatkin D.,
9 @; near Hanoi, airport road, 29.06.2019, leg. Kasatkin
D., Kulakova Yu., 15 @, Ha Phaseolus n Vigna.

PacnpocTtpanenue. I0ro-Boctounasa Asug, fAmno-
Hus, ABcTpanud u Okeanud [16].

Buomorusi. Bpenutenb 6060Bbix (Fabaceae),
B mepByto ouepenb haconu (Phaseolus vulgaris 1..), apa-
XUCa U COU, He SIBJISIeTCS TTePEHOCUUKOM BUPYCOB.

Microcephalothrips abdominalis (D.L. Crawford,
1910) — CJI0XKHOIIBETHBIM TPUIIC

Marepua. Vietnam, Phan Rang-Thap Cham city,
04-05.07.2019, leg. Kasatkin D., 2 .

PacmipocTpaHeHue. [T0BCEMECTHO B Cy6- 1 TPOITU-
YeCcKUX peruoHax [16]. JaHHbIX 0 HAJTUYUK STOTO BUA
B (hayHe BheTHaMa paHee He 6BLIO.

buosnorug. Pa3BuBaeTcsd Ha pa3jinyHbIX paCTEHU-
ax cemercrBa CJIOXKHOIBETHBIE (Asteraceae), 4acTo Ha
noncosHeunuke Helianthus sp. He saBisieTcs BpenuTe-
JIEM 1 BEKTOPOM.

*Thrips palmi Karny, 1925 — Tpurnc [1aibMa, WAk
ILIHHBIN TpUIic (puc. 6)

Martepuan. Vietnam, near Hanoi, airport road,
29.06.2019, leg. Kasatkin D., Kulakova Yu., 3 @, Cucu-
mis sativus; near Da Lat city, 30.06—02.07.2019, 2 ¢, leg.
Kasatkin D.

Onucanwue. Teso KeJaToe, METUHKU CBETJIO-KO-
puuHeBble, [0JI0Ba C ABYMS ITapaMu OLEISPHBIX
MEeTUHOK (MHTEePOoLe/JIIpHas IeTUHKa MaJleHbKas
¥ pacroJjiaraeTcs CHaPYXU WU OJIM)Ke K HapPyXXHO-
My Kpal OLEeJJIIPHOTO TPEeyroJbHUKA). AHTEHHBI

darkened approximately by half, segment II with two
setae on the projections, IV is apical darkened by ap-
proximately 2/3, with a yellow base, V is yellow, with
a darkened apex, VI-VIII is dark. Metanotum with
paired campaniform sensilla. Tergite VIII with in-
complete comb of microtrichia, with several teeth on
sides.

Distribution. China [24], Taiwan [23], Japan [11],
USA, Mexico, Central America, Bermuda [22]. The spe-
cies is recorded in Vietnam for the first time.

Biology. Polyphage. In Taiwan and Japan it is asso-
ciated with the flowers of Bidens pilosa (L.) and Ipomoea
batatas (L.). It is harmful to tropical crops, including to-
matoes and citrus fruits, and is a vector of viruses.

Megalurothrips typicus Bagnall, 1915

Material. Vietnam, Nha Trang distr., Ba Ho vill.,
06.07.2019, leg. Kasatkin D., 1 9.

Distribution. Southeast Asia, Australia [16]. No
data on the presence of this species in the fauna of Viet-
nam have been previously available.

Biology. Occurs on flowers of Fabaceae. Pest of
soybean, but not a vector of viruses.

Megalurothrips usitatus (Bagnall, 1913)

Material. Vietnam, Ho Chi Minh city, cultural park
in Go Vap district, 9-10.07.2019, leg. Kasatkin D., 9 ¢;
near Hanoi, airport road, 29.06.2019, leg. Kasatkin D.,
Kulakova Yu., 15 @, on Phaseolus u Vigna.

Distribution. Southeast Asia, Japan, Australia and
Oceania [16].

Biology. Pest of Fabaceae, first of all bean (Phaseo-
lus vulgaris L.), peanut and soybean, but not a vector of
viruses.

Microcephalothrips abdominalis (D.L. Crawford,
1910) — composite thrips

Material. Vietnam, Phan Rang-Thap Cham city,
04-05.07.2019, leg. Kasatkin D., 2 Q.

Distribution. Everywhere in sub- and tropical re-
gions [16]. No data on the presence of this species in
the fauna of Vietnam have been previously available.

Biology. It develops on different plants of the As-
teraceae, often on sunflower Helianthus sp. Neither a
pest nor a vector of viruses.

*Thrips palmi Karny, 1925 — palm thrips, or south-
ern yellow thrips (Fig. 6)

Material. Vietnam, near Hanoi, airport road,
29.06.2019, leg. Kasatkin D., Kulakova Yu., 3 9, Cucu-
mis sativus; near Da Lat city, 30.06-02.07.2019, 2 @, leg.
Kasatkin D.

Description. Body is yellow, setae are light brown,
head with two pairs of ocellar setae (interocellar se-
tae is small and is located outside or closer to the out-
er edge of the ocellar triangle). Antennae 7-segment-
ed, segments IV-V are distal brown, VI-VII are brown.
Pronotum with 2 pairs of long posteroangular setae.
Metanotum with longitudinal lines of the sculpture
and at the front edge with transverse lines, forming
a figure resembling a triangle, campaniform sensilla
are present. The front vein of the wing has three se-
tae on the distal part. Tergite II with 4 lateral margi-
nal setae; the rear edge of tergite VIII with a full comb
of microtrichia. Sternites and pleurotergites without
discal setae.

dutocaHuTapus. KapaHTuH pactenuii = 60
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Puc. 4-5. Frankliniella schultzei, Frankliniella cephalica:

4 - Frankliniella schultzei: a — o6wuii BUA; b — MeTaHOTYM;
c —ronoBa; d — VIII Teprut; rpe6eHb MUKPOTPUXUIA;

5 — Frankliniella cephalica: a — o6wuin BuA; b — aHTeHHa;

c — BbICTynbl Ha II cerMeHTe aHTeHH; d — rosoBa;

e — VIII Teprut; rpebeHb MUKpOTpUxuit; f — MeTaHoTYM
(choTo O.T. KacaTtkuHa, C.B. NoywkoBoi)

Fig. 4-5. Frankliniella schultzei, Frankliniella cephalica:

4 - Frankliniella schultzei: a — general view; b — metanotum;
c — head; d - tergite VIII; comb of microtrichia;

5 — Frankliniella cephalica: a — general view; b — antennae;
¢ — protrudences on segment II of antennae; d — head;

e —tergite VIII; comb of microtrichia; f — metanotum
(photos by D.G. Kasatkin, S.V. Poushkova)
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Puc. 6-7. Thrips palmi, Thrips hawaiiensis:

6 — Thrips palmi: a — 06w BuA; b — ronoea; c — Meso-

1 MeTaHOTyM; d — KpbIyio; € — Tepruthl; f — cTepHUTHI;

g — VIII Teprut, rpe6eHb MUKPOTPUXUIA;

7 — Thrips hawaiiensis: a — o6wuit BUA,; b — Me3oHOTYM,
CKYJIbMTYpa MeXAy CEHCUIaMU; C — MeTaHOTYM; d — Kpblio;
e — knaByc; f — cTepHUTBI

(choTo [O.I. KacaTkuHa, C.B. NoywwKoBoit)
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Fig. 6-7. Thrips palmi, Thrips hawaiiensis:

6 — Thrips palmi: a — general view; b — head;

¢ — meso- and metanotum; d — wing; e — tergites; f — sternites;
g — tergite VIII, comb of microtrichia;

7 — Thrips hawaiiensis: a — general view;

b — mesonotum, sculpture among the sensilla; c - metanotum;
d — wing; e — clavus; f — sternites

(photos by D.G. Kasatkin, S.V. Poushkova)
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7-4JIeHUKOBBIE, CETMEHTHI [V-V gucTajibHO KOPpUYHE-
Bble, VI-VII kopuuHeBkie. [IpDOHOTYM C [ ByM4 ITapaMu
IJIVHHBIX 3aJTHEYTJIOBBIX IIETUHOK. METaHOTYM C IIPO-
IOJTBHBIMU JINHUSIMY CKYJIBIITYPhI Uy TIEPeIHEr0 Kpast
C TIOTIEPEYHBIMY, 06Pa3yoT GUTypy, HaITOMUHAOILYI0
TPEyTroJIbHUK, KOJIOKOJIOBUAHbIE CEHCUJLIIBI IIPUCYT-
CTBYIOT. [lepeHAS )KUJIKA KPbLJIa UMEET Ha TUCTAJb-
HOY TIOJIOBUHE TPU IMETUHKU. Teprut Il ¢ 4eThIpbMs
GOKOBBIMU IIeTUHKaMU; 3a4HUN Kpal Teprura VIII
C TIOJTHBIM I'pe6HEM MUKPOTPUXH. CTePHUTHI U IJIEH-
poTepruTsl 63 NUCKAIbHBIX METUHOK.

PacnpocTtpaHeHue. A3us, Adpuka, CeBepHad
u l0xxHas AMepuka, ABctpanus u OxkeaHusd [6].

Buonorus. llupoku# moaudar. OTlacHbIN BpeIu-
TeJib, IBJISIETCS BEKTOPOM BUPYCOB.

*Thrips hawaiiensis (Morgan, 1913) — raBaliCKUi
Tpurc (puc. 7)

Marepuan.Vietnam, Hanoi city, 12.12.2018%, leg.
Kasatkin D., Kulakova Yu., 3 ¢, Ha Rosa, Hibiscus; Hanoi
city, 23-24.06.2019, leg. Kasatkin D., Kulakova Yu.,
8 9,1 &, ua Rosa; Da Lat city, 30.06—02.07.2019, leg.
Kasatkin D., 6 @, Ha Hibiscus, Erythrina; Phan Rang-Thap
Cham City, 04-05.07.2019, leg. Kasatkin D., 2 Q.

Onucanuve. Tejo 06bIYHO KOPUUHEBOE UJIU JIBY-
1BeTHOE. [0J10Ba IoIepevyHas, UMEET IBe ITaphl IJIa3Ko-
BBIX IIETUHOK (MHTEPOLIEJUIIPHBIE IMETUHKY HAXOAATCS
BHE TJIA3KOBOT'O TPEYTOJIbHUKA). AHTEHHBI 7—8-UJIeH!-
KOBbIe, I 4IeHUK JKeJThIH, OcTalbHble TEMHBIE. Me-
30HOTYM MMEET MOTIePEeUHO-INHENUATYI0 CKYIbITYPY
MeX[ly TIepeHUMU KOJOKOJOBUIHBIMY CEHCUJLIaMU.
CKyJIBIITYpa METAHOTYMA B CepPefHe epeHel YacTu
C TIOTIEPEYHBIMU JINHUSIMY, B OCTAJIBHOU — C TIPOJ0JIb-
HBIMU, KOJIOKOJIOBUITHbIE CEHCUJLJIBI ITPUCYTCTBYIOT.
[leTnHKa S, HAXOAUTCA y IEPeJHEro Kpas MeTaHOTyMa
WY TIPUMEPHO HA OJVH JaMeTpP CBOETO e 0CHOBa-
HUS OTCTOUT OT Hero. [lepefHue KPbLIbs 3aTEMHEHHbBIE,
VY OCHOBaHWUS TIPOCBETIIEHBI, TIEPEIHIS KUIJIKA KPbLIa
UMeeT Ha [IVCTAJIbHOM ITOJIOBUHE TPU MeTUHKU. Cyba-
MIMKaJIbHbIE METUHKY Ha KJIaByce KOpoUe aliuKaJbHBIX.
Il TepruT GPIOIIKA C YeTHIPbMS GOKOBBIMU IETUHKAMU.
Ha III-VII cTepHUTax nuMeeTcsd P, OJOIOJHUTEIbHBIX
HIEeTUHOK, TJIeUPOTEePrUThl 6€3 TaKuX IeTUHOK. I'pe-
6eHb MUKpPOTpuxui Ha VIII TepruTe MOJHOCThIO Pa3BUT.

PacnipocTpanenue. [ToBceMecTHO B A3uaTCKO-Tu-
XOOKeaHCKOM peruoHe [16], ®pannus [19], Utanus
[10], cnanus [9], Typuus [5].

Buonorus. Illupokuii mojmudar. BpeiuT, HO He AB-
JIsieTCs1 BeKTOPOM BUPYCOB.

Thrips orientalis (Bagnall, 1915)

Marepuau. Vietnam, Phan Rang-Thap Cham city,
04-05.07.2019, leg. Kasatkin D., 1 9, Ha Rosa.

PacnpocrpaHneHue. [ToBCEMECTHO II0 BCel TPO-
MUYECKON U CYyOTPONUYECKOH yacTu A3uu, AmoHus,
Tansanus, laBaiickue ocTpoBa, ABcTpasud, CIIA [16].

Buosorus. [Tonudar. O6erueH Ha GebIX IIBETAX
Gardenia, Jasminum, Glossocarya, Plumeria. He ssByisieTcs
BPEeIUTEJIEM ¥ BEKTOPOM BUPYCOB.

*Scirtothrips dorsalis Hood, 1919 — MHIOKUTANCKUKA
IIBETOYHBIN TpUIIC (pUC. 8)

Marepuad. Vietnam, near Hanoi, airport road,
29.06.2019, leg. Kasatkin D., Kulakova Yu., 4 ¢, Ha
Cucumis sativus.

Onucanue. Tesno cBetTyo-xeintoe, I1I-VII Tepru-
TBI OPIONIKA C 3aTEMHEHUSAMU TPEYTOJIbHOU (DOPMBI

1 HeCKOJIbKO DK3EMILISIPOB 3TOT0 BUZA TAK)Ke OBLIM COGPAHBI BO
BpeMs IpebIAyInelt KpaTKoM Moe3aKu.

Distribution. Asia, Africa, North and South Ame-
rica, Australia and Oceania [6].

Biology. Wide polyphage. A dangerous pest, a vec-
tor of viruses.

*Thrips hawaiiensis (Morgan, 1913) — Hawaiian
flower thrips (Fig. 7)

Material. Vietnam, Hanoi city, 12.12.2018%,
leg. Kasatkin D., Kulakova Yu., 3 @, on Rosa, Hibiscus;
Hanoi city, 23-24.06.2019, leg. Kasatkin D., Kulako-
vaYu.,8 9,1 d,onRosa; Da Lat city, 30.06—02.07.2019,
leg. Kasatkin D., 6 9, on Hibiscus, Erythrina; Phan Rang-
Thap Cham City, 04-05.07.2019, leg. Kasatkin D.,
2 9.

Description. The body is usually brown or
two-color. The head is transverse and has two pairs of
ocellar setae (interocellar setae are outside the ocellar
triangle). The antennae 7-8-segmented, segment IIT is
yellow, the rest are dark. The mesonotum has a trans-
verse linear sculpture between the front campaniform
sensillae. Sculpture of the metanotum in the middle of
the front part with transverse lines, the rest with lon-
gitudinal, campaniform sensillae are present. Setae S,
is at the front edge of the metanotum or about one di-
ameter of its own base. The front wings are darkened,
the base is enlightened and the front vein has three se-
tae on the distal part. Subapical setae on the clavus are
shorter than apical setae. Tergite II of abdomen with
4 lateral marginal setae. On sternites I1I-VII there are
a number of discal setae, pleurotergites without such
setae. The comb of microtrichia on tergite VIII is ful-
ly developed.

Distribution. All over Asia-Pacific Region [16],
France [19], Italy [10], Spain [9], Turkey [5].

Biology. A wide polyphage. Harmful, but it’s not a
vector of virus.

Thrips orientalis (Bagnall, 1915)

Material. Vietnam, Phan Rang-Thap Cham city,
04-05.07.2019, leg. Kasatkin D., 1 @, on Rosa.

Distribution. Throughout tropical and subtropi-
cal Asia, Japan, Tanzania, Hawaii, Australia, USA [16].

Biology. Polyphage. Often found on white flowers
of Gardenia, Jasminum, Glossocarya, Plumeria. Not a pest
or vector of viruses.

*Scirtothrips dorsalis Hood, 1919 — chilli thrips
(Fig. 8)

Material. Vietnam, near Hanoi, airport road,
29.06.2019, leg. Kasatkin D., Kulakova Yu., 4 ¢, on Cu-
CUMIs Sativus.

Description. Body is light yellow, tergites III-VII of
abdomen with triangle-shaped darkening in the mid-
dle, sternites without such darkening, but the front
edges of the sternites are darkened. Antennae 8-seg-
mented, segment I of antennae is light, pale, II is dark-
ened, III-VII dark. The head is transverse, sculpted,
with three pairs of ocellar setae (two pairs of anteri-
or ocellar setae, the bases of interocellar setae III are
located between the hind ocelli). Pronotum with close
longitudinal lines of sculpture, between which there
are smooth segments. Metanotum in the middle part

1 Several specimens of this species were also collected during the
previous shorter trip.
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Puc. 8. Scirtothrips dorsalis:

Fig. 8. Scirtothrips dorsalis:
a - obwwuii Bua; b — ronosa, III napa wetuHok; a— general view; b — head, III pair of setae;

C — MPOHOTYM, CKYNbNTYpa;
d - MeTaHOTYM; e — cTepHuT; f — Teprur;
g — VIII n IX Teprutbl; h — kpbuio

(cpoTo A.T. KacaTkuHa, C.B. MNoywwkoBoWt)

¢ — pronotum, sculpture;

d — metanotum; e - sternite; f — tergite;

g — tergites VIII n IX; h — wing

(photos by D.G. Kasatkin, S.V. Poushkova)
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rmocepenuHe, CTEPHUTHI 6e3 TaKUX 3aTEMHEHUU, HO
rnepenHue Kpas CTEPHUTOB 3aTeMHEHBbI. AHTEHHBI
8-4JIeHUKOBEIE, ] CEerMEHT aHTEHH CBETJIbIH, TaJIeBbIH,
I 3aTemueHHbIH, [II-VII TeMHBIE. ['010Ba ITOIEpeYHasd,
CKYJIBIITYPUPOBaHHA, C TPEMS IMapaMu OLEJIITIPHBIX
IIETUHOK (IBe Imapbl IepeaHeole/ITPHBIX HEeTUHOK,
OCHOBaHMS MHTEPOLEJUIIPHBIX IeTuHOK III pac-
TTOJIOXKEHBI MEXY 3aJHUMU TJa3zkaMu). [IpOHOTYM
¢ 6JIM3KO PACIIONIOKEHHBIMY ITPOAOJbHBIMU JIUHUSIMU
CKYJIBIITYPBI, MEXAY KOTOPBIMU HAXOMATCS TJIaiKue
y4acTKU. MeTaHOTYyM B CPEIMHHOM YacTHU C IoIlepey-
HOU CKYJIBIITYPOI B mepeHel 1 C TPOLOJIbHBIMU JIN-
HUSIMU B 3aJHEH YacTU, KOJIOKOJIOBUIHBIE CeHCUILIbI
OTCYTCTBYIOT, OCHOBAHUS II€HTPAJbHbBIX IMIETUHOK 3a-
IHECIIMHKY PaCIOI0KEHBI 103311 €€ TTIePeIHETO Kpas.
KpbLiibst HEMHOTO 3aT€MHEHBI, Ha IIePBOH (TIepemHe)
JKUJIKE TIepeHeTO KPhLja PACIIONIOKEHO YeThIpe Ie-
THUHKY, Ha BTOPOU (3a[iHel) — IBe, BOJIOCKU 6aXPOMBbI
KPBLILEB IIPSAMbIE, He BOJHUCThIE. TEPTUTHI TOKPBITHI
MUKPOTPUXUAMHU 110 60KaM, VIII-IX TepruTsl Takxe
3aI10JTHEHBI MUKPOTPUXUSIMHU J0 cepenrHbl. Ha 60Ko-
BOM MUKPOTPUXAJIBHOM II0JIE TEPTUTOB UMEETCS TPU
IYCKaJbHbBIE MIETUHKM, OCHOBAHUS MeINAaJIbHBIX IIe-
TUHOK Ha TePruTax cOJMMKEeHbI, TOTIEPeUHbIl 'pebeHb
Ha VIII Teprute caMKy MOJIHbBIN. CTEPHUTHI IIOYTH IT0JI-
HOCTBIO 3aTI0JTHEHbI MUKPOTPUXUSIMU, OTCYTCTBYIOIIM -
MU B cepeliHe y TlepeHero Kpasi CTePHUTA.

Pacripoctpanenue. Azus (Banrnanen, BpyHei,
Kamb6omxa, Kurtait, Uugus, amoHe3usd, MpaH, V3pa-
uib, SInoHusd, Manansusa, MbgaMa, [Takuctas, OUiInI-
nuHbl, I0)kHag Kopes, [Ipu-Jlanka, TatiBanb, Taumau,
BreTHaMm), Abpuka (Yrauzga, Kot-n'ViByap), EBporna (Be-
nukobpuTtanusg), CesepHas Amepuka (CIIA, Imanika,
[Tyapro-Puxko, Tpunuzaz u Tob6aro), I0xxHas AMepuka
(Cypunawm, Benecyasna), ABcTpanus u OxkeaHus [6].

Buonorud. Hupokut monudar. OTlacHbIN Bpeu-
TeJIb, BEKTOP BUPYCOB.

Haplothrips (Trybomiella) ?brach us Pelikan, 1989

Matepuain. Vietnam, Hanoi city, 23-24.06.2019,
leg. Kasatkin D., 1 9, B Tpage.

[ToMUMO HETIOCPEICTBEHHOT0 Bpe/ia, HAHOCUMOTO
TPUTICAMMU B IIPOIIECCE ITUTAHYSI, OHU BPEIST OTIOCPEN0-
BaHHO, IepeHOoCcs BUPYCHI. lllecTh BINIENPUBELEHHBIX
BUIOB — Frankliniella cephalica (D.L. Crawford), F. intonsa
(Trybom), E occidentalis (Pergande), F. schultzei (Trybom),
Thrips palmi Karny u Scirtothrips dorsalis Hood siBJIsitoTCS
BEKTOpPaMU PasJIMYHbBIX BUPYCOB (CM. TaGIHILY).

B Poccuu 3apeTucTPUPOBaH TOJIbBKO BUPYC IATHY-
CTOr0 YBSLAHWS TOMATOB, Ui GPOH30BOCTHA TOMATOB
(TSWV), OH TaK)Xe IPUCYTCTBYET BO BheTHaMe. Tpur-
CBbI SIBJISIIOTCSI OCHOBHBIMY MI€PEHOCUMKAMU 3TOT'0 BU-
pyca, IepeHocs ero ¢ MHOTOJIETHUX PACTEHUM-X035€B
Ha 3[I0pOBbIe pacTeHusd. Cpeiy yI3BUMBbIX TaKe KYJIb-
TYPbl, KaK TOMAaThl, 6aKIa’kaHbI, ITepell.

W3 nipuBefeHHBIX BhIIIE BUIOB I49Th ¢ 2016 roma
BKJIIOUEHBI B ENVHBIN ITepeueHb KapaHTUHHBIX 00BEK-
TOB EBpa3uniickoro SKOHOMUYeCKOro cow3sa [2]. B Poc-
cuu TONbKO Frankliniella occidentalis (Pergande) BHeceH
B CIIMCOK OTPAaHMYEHHO PACIIPOCTPAHEHHBIX 00 bEK-
TOB, OCTaJIbHbIE UEeThIpe BUma — Frankliniella schultzei
(Trybom), Thrips hawaiiensis (Morgan), Thrips palmi
Karny, Scirtothrips dorsalis Hood TIoKa He 3aperucTpu-
POBaHbBI, HO He NCKJIIOUEHO BhISIBJIEHNE 3THUX BUIIOB Ha
TeppuTopuu Poccuiickoit demepaium.

BaaromapHocTU. ABTODPBI INPpU3HATEJbHBL
10.10. KynakoBo#i 3a TToMOIIb B c60pe MaTepraja u ripe-
IocTaBjeHHbIe hoTorpaduu.

with transverse sculpture at the front and longitudinal
lines at the back, no campaniform sensillae, the bases
of the central setae of the scutellum are located behind
its front edge. The wings are slightly darkened, there
are four setae on the first (front) vein of the front wing
and two on the second (back side), the fringe’s hairs of
the wings are straight, not wavy. Tergites are covered
with microtrichium on the sides, tergites VIII-IX are
also filled with microtrichium to the middle. On the la-
teral microtrichal side of tergites there are three discal
setae, the bases of medial setae on tergites are drawn
together, the comb of microtrichia on tergite VIII of fe-
male is full. The sternites are almost completely filled
with microtrichia, absent in the middle at the front
edge of the sternite.

Distribution. Asia (Bangladesh, Brunei, Cambo-
dia, China, India, Indonesia, Iran, Israel, Japan, Ma-
laysia, Myanmar, Pakistan, Philippines, South Korea,
Sri Lanka, Taiwan, Thailand, Vietnam), Africa (Ugan-
da, Cote d’'Ivoire), Europe (UK), North America (USA,
Jamaica, Puerto Rico, Trinidad and Tobago), South
America (Suriname, Venezuela), Australia and Ocea-
nia [6].

Biology. Wide polyphage. Dangerous pest, vector
of virus.

Haplothrips (Trybomiella) ?brachypygus Pelikan,
1989

Material. Vietnam, Hanoi city, 23-24.06.2019, leg.
Kasatkin D., 1 @, in the grass.

In addition to the harm caused by the thrips
during feeding, it is also indirectly harmful by carry-
ing viruses. The six species mentioned above species —
Frankliniella cephalica (D.L. Crawford), F intonsa (Trybom),
F. occidentalis (Pergande), F. schultzei (Trybom), Thrips
palmi Karny u Scirtothrips dorsalis Hood — are vectors of
different viruses (see table).

Only the Tomato spotted wilt virus, or bronze leaf
of tomato (TSWYV), is registered in Russia and is also
present in Vietnam. Thripses are the main vectors of
this virus, carrying it from perennial host plants to
healthy ones. Vulnerable crops include tomatoes, egg-
plants, pepper.

Five of the aforementioned species have been in-
cluded in the Common list of quarantine objects of the
Eurasian Economic Union since 2016 [2]. In Russia only
Frankliniella occidentalis (Pergande) has been included
in the list of pests with limited distribution, the other
four species Frankliniella schultzei (Trybom), Thrips ha-
waiiensis (Morgan), Thrips palmi Karny, Scirtothrips dor-
salis Hood have not yet been registered, but the iden-
tification of these species in the Russian Federation is
not excluded.

Acknowledgments. The authors are grateful to
Yu.Yu. Kulakova for her help in collecting the material
and the photos provided.
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Taoauia
Bupycsl, iepeHoCHMbIe BbISIBJI€HHbIMU BUJAMU TPUIICOB
Bup IIepeHocuMbie BUPYChI Jlutepartypa
Frankliniella cephalica Tomato spotted wilt virus (TSWV) [20]
(D.L. Crawford)
FE intonsa (Trybom) Groundnut ringspot virus (GRSV), Impatiens necrotic spot virus
(INSV), Tomato chlorotic spot virus (TCSV), Tomato spotted wilt [20]
virus (TSWYV)
F occidentalis (Pergande) Alstroemeria necrotic streak virus (ANSV), Tomato zonate spot [7: 21]

virus (TZSV)

Chrysanthemum stem necrosis virus (CSNV), Groundnut ringspot
virus (GRSV), Impatiens necrotic spot virus (INSV), Tomato [20]
chlorotic spot virus (TCSV), Tomato spotted wilt virus (TSWV)

E schultzei (Trybom)
(INSV)

Capsicum chlorosis virus (CaCV), Impatiens necrotic spot virus [21]

Chrysanthemum stem necrosis virus (CSNV), Groundnut ringspot
virus (GRSV), Groundnut bud necrosis virus (GBNV), Tomato [20]
chlorotic spot virus (TCSV), Tomato spotted wilt virus (TSWV)

Thrips palmi Karny

Calla lily chlorotic spot virus (CCSV), Groundnut bud necrosis virus

(GBNV), Melon yellow spot virus (MYSV), Watermelon silver mottle  [20]

virus (WSMV)

Capsicum chlorosis virus (CaCV), Tomato necrotic ringspot virus
(TNRV), Tomato spotted wilt virus (TSWV), Tomato zonate spot [21]
virus (TZSV), Watermelon bud necrosis virus (WBNYV)

Chrysanthemum stem necrosis virus (CSNV) [7]

Scirtothrips dorsalis Hood Capsicum chlorosis virus (CaCV), Melon yellow spot virus (MYSV), 8]
Watermelon silver mottle virus (WSMV)

Chilli leaf curl virus (CLCV), Tobacco streak virus (TSV) [18]
Chrysanthemum stem necrosis virus (CSNV) [21]
Groundnut chlorotic fan-spot virus (GCFSV), Groundnut yellow [3: 4]

spot virus (GYSV), Peanut bud necrosis virus (PBNV)
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Table
Viruses carried by identified species of thrips
Species Transmitted viruses References
Frankliniella cephalica Tomato spotted wilt virus (TSWV) [20]
(D.L. Crawford)
FE intonsa (Trybom) Groundnut ringspot virus (GRSV), Impatiens necrotic spot virus
(INSV), Tomato chlorotic spot virus (TCSV), Tomato spotted wilt [20]
virus (TSWV)
F occidentalis (Pergande) Alstroemeria necrotic streak virus (ANSV), Tomato zonate spot [7: 21]

virus (TZSV)

Chrysanthemum stem necrosis virus (CSNV), Groundnut ringspot
virus (GRSV), Impatiens necrotic spot virus (INSV), Tomato [20]
chlorotic spot virus (TCSV), Tomato spotted wilt virus (TSWV)

E schultzei (Trybom)
(INSV)

Capsicum chlorosis virus (CaCV), Impatiens necrotic spot virus [21]

Chrysanthemum stem necrosis virus (CSNV), Groundnut ringspot
virus (GRSV), Groundnut bud necrosis virus (GBNV), Tomato [20]
chlorotic spot virus (TCSV), Tomato spotted wilt virus (TSWV)

Thrips palmi Karny

Calla lily chlorotic spot virus (CCSV), Groundnut bud necrosis

virus (GBNV), Melon yellow spot virus (MYSV), Watermelon silver [20]

mottle virus (WSMV)

Capsicum chlorosis virus (CaCV), Tomato necrotic ringspot virus
(TNRV), Tomato spotted wilt virus (TSWV), Tomato zonate spot [21]
virus (TZSV), Watermelon bud necrosis virus (WBNV)

Chrysanthemum stem necrosis virus (CSNV) [7]

Scirtothrips dorsalis Hood Capsicum chlorosis virus (CaCV), Melon yellow spot virus (MYSV), 8]
Watermelon silver mottle virus (WSMV)

Chilli leaf curl virus (CLCV), Tobacco streak virus (TSV) [18]
Chrysanthemum stem necrosis virus (CSNV) [21]
Groundnut chlorotic fan-spot virus (GCFSV), Groundnut yellow [3: 4]

spot virus (GYSV), Peanut bud necrosis virus (PBNV)
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