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MOHUTOPUHT

HainoHaJIbHBIN JOKJIaJ 0 KAPAaHTUHHOM
(huTOoCAaHUTAPHOM COCTOTHHUY TEPPUTOPUU
Poccuiickoi ®enepauuu B 2023 roay

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

HAIIMOHAJIBHBIH IOKJIAJL COOEPKUT
NHP®OPMAIINIO:

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

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

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

KPATKASI UH®OPMALIVA U PA3IEJIBI

HAIIMOHAJIBHOI'O JOKJIATA:

BBepenue

OmnucaHa HOPpMaTHBHO-IIPaBoBas 6a3a k Haiuo-
HaJIbHOMY JOKJAAy O KapaHTUHHOM (DUTOCAHUTAP-
HOM COCTOSTHUU TeppuTopun Poccuiickoit demepaiinu
B 2023 ropmy.

[IpuBeneHbI JaHHbBIE 0 GUTOCAHUTAPHOM PUCKE,
CBSI3aHHOM C UMIIOPTUPYEMBIMU B Poccuiickyio de-
Jepaiuio mapTUIMU Pa3JIuUHON MOAKAaPAHTUHHOU
MIPOAYKIIMY U PyYHOH KJIaJIbI0 TACCAXKUPOB. B TPOyK-
YUY, UMITOPTUPOBAHHON 13 60 CTpaH, 6bLJIO BEIIBIEHO
63 BUIla KapaHTUHHBIX JJis1 Poccutickoit demepanuu
06bekTOB B 10 927 ciiyyasix oGHapyxeHus. [TokasaHo,
4TO HamboJiee BBICOKUY (PUTOCAHUTAPHBIN PUCK CBS-
3aH C UMIIOPTUPOBAHUEM CEMSIH CEJIbCKOX03MCTBEH-
HBIX PACTEHUH U TIOCAJIOYHOTO MaTepuraia.

Pazpes 1. PaciipocTpaHeHue

KapaHTUHHBIX 00b€KTOB HA TEPPUTOPUU

Poccuiickoii ®eaepanuu B 2023 rogy

OmucaHa CTPYKTypa U M3MeHeHUd B EfuHOM
rnepevyHe KapaHTUHHBIX 00beKkToB EASC. [To cocTos-
Huto Ha 31 mexabps 2023 r. Equnbiii mepeuenb EASC
BKJIIOUaeT B cebsa 249 kapaHTUHHBIX 00beKTOB. Ha

TeppuTopuu Poccutickoit demepaiiyiu 1o COCTOSHUIO
Ha 31 mekabps 2023 I. yCTaHOBJIEHBI KADAaHTUHHbBIE
(buTocaHUTaPHBIE 30HBI 10 56 KAPAHTUHHBIM 00BEK-
TaM Exunoro nepeunsa EA3C - 27 BugaM HaCceKOMBIX,
9 BUIaM COPHBIX pacTEHUH, 7 BUaM rpuboB, 6 BugaM
6aKTepu u puUTOILIa3M, 4 BUpycaM u 1 Bupouy, 2 Bu-
IaM HEMATOL,

Pa3zpes 2. YcTaHOBJIeHVE KapaHTUHHBIX

¢uTOCAaHUTAPHBIX 30H HA TEPPUTOPUH

Poccuiickoii ®enepanyu B 2023 rogy

[TpuBemeHa KpaTkagd uHGopManus Mo 6 HOBbIM
BBIIBJIeHHBIM B 2023 romy Ha Tepputopuu Poccuii-
ckoil demepainy KapaHTUHHBIM 00bEKTaM, a TaKXKe
10 HOBBIM YCTaHOBJIEHHBIM KapaHTUHHBIM (PUTOCAHU-
TapHBIM 30HaM. [ToKazaHbl U3MEHEHUS B KOJIMUYECTBE
¥ CyMMapHOU IJIOWAIN KapaHTUHHBIX (DUTOCAHUTAP-
HBIX 30H.

[TpencraBieHa nHGopMaus B TabIUIHOM BUJle
06 yCTaHOBJIEHHBIX Ha Tepputopuu Poccuiickoit de-
Jepanuy KapaHTUHHBIX (QUTOCAHUTAPHBIX 30HAX
(o coctosinuio Ha 31 mekabps 2023 T.) ¢ yKazaHUEM
KoJIn4yecTBa cy6beKTOB Poccutickoit denmepanuu, My-
HULUTIAJIBHBIX PAOHOB/TOPOICKUX OKPYTOB U TLJIOMIA-
Jlel yCTaHOBJIEHHBIX KaPAaHTUHHBIX (DUTOCAHUTAPHbBIX
30H 10 KaXXZOMY KapaHTUHHOMY OOBEKTY.

Pa3pen 3. YupasgHeHUe KapaHTUHHBIX

tuTOCAaHUTAPHBIX 30H HA TEPPUTOPUH

Poccuiickoii ®emepanuu B 2023 rogy

[IpoBemeH aHaJNU3 yIIpa3gHEHHbIX KaPaHTUH-
HBIX (PpUTOCAHUTAPHBIX 30H HA TepPUTOPUU Poccuii-
ckolt demepanuy Mo BUAAM KapaHTUHHBIX BPeJ-
HBIX OPTAaHU3MOB U PA3JIUYHBIX TOJKAPAHTUHHBIX
00BEKTOB.

[IpencraByieHa uHGOPMaIUs B TAOIUYHOM BUJlE
00 ynpasiHeHHBIX Ha TeppuTtopuu Poccutickoit de-
Iepanuu KapaHTUHHBIX (QUTOCAHUTAPHBIX 30HAX
(o coctosiHuio Ha 31 mexabpst 2023 T.) ¢ yKazaHUEM
KoJinuecTBa cyobekToB Poccutickoli demepannu, my-
HUILUIIAIBHBIX PAXOHOB/TOPOACKUX OKPYTOB U ILJIOIIA-
Jleli yripa3HeHHBIX KADAHTUHHBIX (DUTOCAHUTAPHBIX
30H M0 Ka)XXKIOMY KapaHTUHHOMY OGBEKTY.

3akJjiroueHue

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

2024 rod - 20 ner Poccenbxo3Hao3opy 2



MOHUTOPUHT

BbiBOJ,

Haub6omnee 3HauuMble (puTOCAHUTAPHBIE YTPO3bI
IIPOIOBOJIbLCTBEHHOM 6€30ITaCHOCTY CTPAHBI 1 KapaH-
TUHHOMY COCTOSHUIO TEPPUTOPUU CBSI3aHbI C BBO3OM
B CTPaHy Pa3IMUHBIX BUJIOB MOAKAPAaHTUHHOU MIPO-
IYKIIUY, 0COGEHHO CEMSH CEJIbCKOX03IUCTBEHHBIX
pacTeHUU U MocamouyHoro Mmatepuana. B 2023 romy
MIpU BBITIOJIHEHUUW KOHTPOJBHBIX (QyHKIUM Poc-
CeJIbX03HAI30POM B UMITIOPTUPYEMOU TPOAYKIIUU
OBIJIO BBISIBJIEHO 63 BUIA KapaHTUHHBIX 06bEKTOB
B 10 434 cayuagax.

Ha tepputopuu Poccuiickoy demepaliuy Mo co-
cTossHUIO Ha 31 mekabpst 2023 T. yCTaHOBJIEHBI KapaH-
THUHHBbIE (PUTOCAHUTAaPHBIE 30HbI 110 56 KAPAHTUHHBIM
00BbeKTaM, UTO COCTaBIAET 22,5% ob1iero yuciia Ka-
PaHTUHHBIX 06beKTOB ExvHOrO niepeuns EASC.

B pe3ynbTaTe MpoBeNeHHBIX 00CIeIOBaHUMN U Ka-
PaHTUHHOTO QUTOCAHUTAPHOIO MOHUTOPUHTA TEPPU-
Topuu Poccutickort ®eneparuu B 2023 oy BbIsBIIE-
HbI HOBbIE OUary 1 yCTaHOBJIEHBI HOBbIE KAPaHTUHHBIE
(¢uTocaHuUTapHbIE 30HBI 10 44 BUJAM KapaHTUHHBIX
00BEKTOB.

[To cpaBHeHUIO ¢ 2022 roOM KOJIMYECTBO pac-
MIPOCTPaHEHHBIX Ha TeppuTopuu Poccuiickoit de-
Iepanyuy KapaHTUHHBIX 00BEKTOB YBEJWYUJIOCH
Ha 6 BUJOB: BbIIBJEH 1 BUJ BpeguTesa (AIMOHCKA
ITaJIOYKOBUTHAS IIUTOBKA), 2 BuJa 6aKkTepuii (Bo30y-
IUTeau 6aKTEPUATbHOTO YBALAHUS (BUIITA) KYKYPY3bl
1 6aKTEPUATbHOM ATHUCTOCTH THIKBEHHBIX KYJIBTY]P),
2 Bupyca (BUpPyC KOPUYHEBOU MOPILUHUCTOCTH TIJIO-
IIOB TOMAaTa ¥ TOCITOBUPYC HEKPOTUYECKOH MATHUCTO-
cTu 6anb3aMuHa) 1 1 Bupou (BUPOUI BEPETEHOBU/I-
HOCTM KJIyGHel KapTodes).

Hawu6oJiee pacnpocTpaHeHHBIMY 10 KOJIMUYECTBY
U IJIOUAASIM YCTAHOBJIEHHBIX KAPAaHTUHHBIX (PUTO-
CAaHUTAPHBIX 30H ABISIOTCSA 14 KapaHTUHHBIX BUIOB
BpeAuTeNel JIECHBIX U JIECOIEKOPATUBHBIX KYJIbTYP.
Cpenu maHHBIX BUAOB HauboJjiee paclpoCcTpaHeHbl

clienyIoliyie BpeqUuTeu Jieca: 60JIbIIION YePHbBIH eJio-
BRI ycau, YepHBIY COCHOBBIY ycau, MaJiblii YepHBIN
€JIOBBIY ycad, CUOUMPCKUN IIEJIKOMIPS, a3MaTCKUMN
TIOJIBU/JI, HETIAPHOTO MIEJIKOTIPSI A, YePHBIN KpamyaThIf
ycad, YepHbIY 6apXaTHO-IATHUCTHIN ycad.

BTopo¥ rpymnmnoi KapaHTUHHBIX BPEJHBIX 00b-
€KTOB, BbISIBJIEHHbBIX Ha Tepputropuu P®, aBigrwTca
9 BUJIOB COPHBIX PaCTeHUH 13 HUX HanuboJjiee pacipo-
CTpaHEeHbl aMOPO3Us IOJBIHHOJNCTHAS, ITTIOBUIUKY,
aM6po3us TpexpasieabHas U TopUaK MoJa3ydni.

Bcero B 2023 ropy ynpasgHeHbl 1 973 kapaH-
THUHHbIE (UTOCAHUTAPHBIE 30HBI O0INEH ILJIOIALbI0
20 649,6 TBIC. Ta.

B pe3sysibTaTe BBISBIEHNUS HOBBIX OUaroB KapaH-
TUHHBIX OOBEKTOB U YCTAHOBJIEHUS HOBBIX KapaH-
TUHHBIX (DUTOCAHUTAPHBIX 30H, a TAKXe yIIpasgHe-
HUS GUTOCAHUTAPHBIX 30H ITOCJIE IIPOBEIEHUS MeEP
10 JIMKBUI ALY TIOTYIAIUY KaPDaHTUHHBIX 06bEKTOB
B 2023 rozny 1o cpaBHeHUIO ¢ 2022 rofoM yBeJIUUU-
Jlach 00111as IJIOIIaAb KapaHTUHHBIX 30H 110 37 BUAAM,
o 9 BuzaM yMeHbIINJIAach, a 1o 10 BuzaM He usMe-
HUJIaCh.

Ha 31 pmexabps 2023 r. Mo CpaBHEHUIO
¢ 2022 romoMm obuiee KOJUYECTBO YCTAHOB-
JIEHHBIX KapaHTWHHBIX (QPUTOCAHUTAPHBIX 30H
Ha Tepputopuu Poccuiickoit demepaliuu COKpaTu-
Jioch Ha 398 eguHUIL, a 06Iasa UX MJIOILALb YMEHb-
muiaach Ha 9 695,8 ThIC. ra.

B 11ejioM KapaHTUHHOE (PUTOCAHUTAPHOE COCTO-
sHre Poccuiickol ¢emepanuy B pesysbTaTe IIpuMe-
HEeHUS KapaHTUHHBIX (QUTOCAHUTAPHBIX MEP U Me-
POTIPUSATHY 110 JIOKAJNM3aIlMKM 0UaroB U JUKBUIAIUU
TMOMYJNSALNN KapaHTUHHBIX 06bEKTOB MMEET BhIpa-
JKEHHYI0 TEHJIEHITUIO K YITYUIIeHUI0, YTO CITIOCOOCTBY-
IOT TTOBBINIIEHNI0 3(D(HEKTUBHOCTU BEIEHUS CEJILCKOT0
X03MCTBa 1 6JIaTOIPUATHO OTPAXKAETCS Ha HAIIOJHE-
HUY BHYTPEHHETO MPOJIOBOJILCTBEHHOTO PhIHKA U Pa3-
BUTHUU SKCIIOPTHOTO MMOTEHIIMAaJIa CTPaHBbI.

dutocaHuTapusa. KapaHTuH pacteHnii Ne 2 (19) 2024 3



MOHUTOPUHT

MUHHCTEPCTBO CEJIbCKOT0 X03HCcTBA
Poccuiickoii dengepaiiuu

denepasibHas CJy»K0a 110 BeTEPUHAPHOMY
u pUTOCAaHUTAPHOMY HaA30py

HAHMOHAHbeﬁaﬂOKHAﬂ
0 KapaHTUHHOM (PUTOCAHUTAPHOM COCTOSIHUU
TeppuTopuu Poccuiickoni deaepanuu

B 2023 roay

MockBa

2024 rop

CopepxaHue

BBEJIEHUE 4
PA3JIEJI 1. PACTIPOCTPAHEHUE KAPAHTUHHBIX OBBEKTOB

HA TEPPUTOPUU POCCUIICKOI ®EJEPAIIU B 2023 TOAY 5
PA3JIEJI 2. YCTAHOBJIEHUE KAPAHTUHHBIX ®UTOCAHUTAPHBIX 30H

HA TEPPUTOPUU POCCUIICKOI ®EJEPAIIU B 2023 TOAY 7
PA3JIEJI 3. YIIPASIHEHUE KAPAHTUHHBIX ®UTOCAHUTAPHBIX 30H

HA TEPPUTOPUU POCCUIICKOI ®EJEPAIIU B 2023 TOAY 13
3AKJIIOUEHUE 13

BBEJEHUE

aIMOHAJbHBIN JOKJIAZ O KAPAHTUH-
HOM (PUTOCAHUTAPHOM COCTOSHUU
Tepputopuu Poccutickoit depe-
panuu B 2023 rony noAroToBJIeH
Poccenbx03HaA30pOM B COOTBET-
CTBUM CcO cTaTbel 12 depmepalib-
HOTO 3aKoHa «O KapaHTUHE pacTe-
HUM» (manee — ®emepasbHbIN 3aKOH
N2 206-®3) u comep>XUT MHHOOPMAIINIO O PacIpocTpa-
HEHUU KapaHTUHHBIX 06bEKTOB 110 Tepputopuu Poc-
curickoyt ®emepanuu, 06 YCTAHOBIEHUM U yITPas/l-
HeHuu B 2023 roly KapaHTUHHBIX (UTOCAHUTAPHBIX
30H 10 KaXX/IOMY OTPaHUYEHHO PAaclpPOCTPaHEHHOMY
KapaHTUHHOMY 00BEKTY.

B cooTBeTCcTBUM €O cTaThelt 2 PemepansbHOTO 3a-
KoHa N2 206-®3 kapaHTUHHOE (UTOCAHUTAPHOE CO-
cTosTHME TeppuTopum Poccuiickon deneparuy — Ha-
JIMuue UK OTCyTCTBUE Ha TeppuTopuu Poccuiickoi

denepaniu KapaHTUHHBIX 00BHEKTOB, BXOASILUX
B EquHBIN MepedyeHb KAPAaHTUHHBIX 00beKTOB EBpa-
3UHCKOTO YKOHOMMUYECKOTO COI03a, YTBEP)KIEHHBIN
Pemenuem CoBeTa EBpa3uiicKkoi 9KOHOMUYECKOU KO-
muccuu oT 30 Hosg6ps 2016 1. N2 158 «O6 yTBEpXKI€-
HUY ENVMHOTO ITepeyvHs KapaHTUHHBIX 00beKTOB EBpa-
3UHCKOTO SKOHOMUYECKOT0 coto3a» (maiee — ENMHBIN
nepeueHb EASC).

KapaHTuHHbIE 06BEKTHI — BPEHbIE OPTaHU3MBI,
OTCYTCTBYIOL /€ MJIM OTPAHNYEHHO PACIIPOCTPAHEeH-
Hble Ha TeppuTopuu Poccutickoit emepanuu 1 BHe-
ceHHble B EnunbIi nepeuenb EAIC.

ViHdopManysg o HaJIMUUU UIU OTCYTCTBUU Ka-
PAHTUHHBIX 06bEKTOB OCHOBBIBAETCSI HAa PE3YJIbTaTax
KapaHTVWHHBIX (DUTOCAHUTAPHBIX 00CTIEIOBAHUM 1 MO-
HUTOPUWHTA KAPAHTUHHOTO QUTOCAHUTAPHOTO COCTOS -
HUs TeppuTopum Poccutickon ®emeparumu.

TTopsIOK OpraHMU3alMi MOHUTOPWHTA KapaH-
TUHHOI'0 PUTOCAHUTAPHOTO COCTOSHUS TEPPUTOPUM
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MOHUTOPUHT

Poccutickoit ®emepaiuy yTBepKIeH MpruKa3oM MuH-
cenbxo3a Poccum ot 23 gauBapg 2018 r. N2 23 «06
VTBEPXKIEHUU TIOPSLKA OPTaHM3AIMY MOHUTOPUHTA
KapaHTUHHOTO (UTOCAHUTAPHOTO COCTOSHUS TEPPU-
Topuu Poccuiickoii demepaiium» B COOTBETCTBUM C Ya-
cThio 2 craTbhu 10 degepanbHOro 3akoHa N2 206-P3.

MeporpudaTus, HalpaBJieHHbIe Ha ITPeA0oTBpa-
IeHKe MIPOHUKHOBEHUSI 1 PACIIPOCTPaHEHUI KapaH-
THUHHBIX 00BEKTOB Ha TeppuTopuu Poccutickoit degme-
paluu, ocyulecTBIsIeT PoccesbX03HaA30p, KOTOPBIT
B COOTBETCTBMHU C IIOCTAHOBJIEHKEM [IpaBUTEIbCTBA
Poccuiickoit ®emeparum oT 29 mas 2006 1. N2 329 «06
oumanbHOU HAIIMOHAJIbHON OpraHU3aIUU I10 Ka-
PaAHTUHY U 3alIUTE PACTEHUI» IBJISIETCI ODUIIUATD-
HOM HAIMOHAJIBHOUW OpraHu3anuel 1Mo KapaHTUuHY
U 3aIIUTE PACTEHU, OTBETCTBEHHO 3a BHITIOJIHEHYE
06513aHHOCTE!, TPefyCMOTPEHHbBIX cTaTbell IV Mex-
IYHapPOAHOM KOHBEHIIWM I10 KAPAHTUHY U 3aIIUTE
pacTeHu, TePeCMOTPEHHBIN TEKCT KOTOPOU 000peH
Ha 29-i1 ceccuu KoHdepenuy ITpogoBoIbCTBEHHOMN
U CeJIbCKOX03IHMCTBEHHOM opranusanuu O6bequHeH-
HbIX Hamuii B Hoss6pe 1997 .

OCHOBHBIM ITyTeM MHTPOAYKIIUU (TPOHUKHO-
BEHUS, PACIPOCTPAHEHUA 1 aKKJINMaTU3auK) Ka-
PAHTUHHBIX BPEJIHBIX OPTAHU3MOB Ha TEPPUTOPUIO
Poccutickoit demepalinm IBISETCS UMIIOPT CEJIbCKO-
X03IMCTBEHHOU MMpoayKnuu. [Ipu aToM Hauboee
BBICOKUH (pUTOCAHUTAPHBIN PUCK CBSI3aH C UMIIOPTH-
POBaHUEM CEMIH CeJIbCKOX03AMCTBEHHbIX PACTEHU M
U [10CcaZouHoro Marepuaja. B 2023 rogy B pesyJibra-
Te BBIIOJIHEHUS POCCEeIbX03HAI30POM KOHTPOJIbHBIX
(Ham30pHBIX) QYHKIIMI TPU BBO3€ B CTPAHy pasjiny-
HBIX BUJIOB IOAKAPAaHTUHHOU MPOAYKIIUY BhISBIIE-
HBbI IAaPTUY TT0CAaJ0YHOT0 MaTepuaja, 3apakxeHHbIe
Oypoii MOHMJIMO3HOM THUJIbI0 (Monilinia fructicola),
IIOTUBUPYCOM Iapku (ocmbl) cauB (Plum pox potyvi-
rus), 3amaJHbIM IIBeTOYHBIM TpuricoM (Frankliniella
occidentalis), TabauHo¥ GeIOKPBIIKON (Bemisia ta-
baci), sxuaoTpuricom amepukauckuM (Echinothrips
americanus) ¥ 30JIOTUCTON KapTo(eabHOU HeMa-
tomo# (Globodera rostochiensis). B 59 cayuasax
B UMIIOPTUPYEMbIX HA TEPPUTOPUI Poccuiickom
demepanuy MapTUAX CEMSIH CEJIbCKOX03IUCTBEH-
HBIX PACTEeHUU IJig moceBa (ceMeHa IIOACOMHEeUHN-
Ka, KyKypy3bl, PeIbKY MacJIUYHOU, palirpaca, miuie-
HUIIBI MATKOH, TepIla CJIaLKOro, CBEKJIbI cCaXapHOU
1 KOPMOBOM, ropoxa, SUYMeHs, MOPKOBH, ITIIEHUI]bI
SIDOBOM, COM, TOMATOB, KabaukoB, ap6y3a, KaIlyCThl
IIBETHOM, IIBETOYHBIX KYJIbBTYP ¥ MHOTOJIETHUX Tpa-
BAIHMCTBIX PACTEHU) IPOUCXOXKIEHIEM 13 ABCTPUH,
Hauuu, l'epmanuu, Utanuu, Hugepinaunos, ®pan-
nuu, Yexyu U Jpyrux cTpaH BeIgBJIeHO 10 BULOB Ka-
PaHTUHHBIX 00BEKTOB, BKJIIOUas TaKKe IaTOTeHHbIe
BU/IBI KaK BO30OYyAUTEb 6aKTePUaJIbHON IMSTHUCTO-
CTU TBIKBEHHBIX KyJIbTyp (Acidovorax citrulli), Ge-
HUBUPYC HEKPOMUYECK020 NONCESIMEHUSL HCUTLOK CBEKbL
(Beet necrotic yellow vein benyvirus), Bupouz Bepe-
TEHOBUAHOCTU KJIybHel kapTodens (Potato spindle
tuber viroid), BUpyC KOPUUYHEBON MOPUIMHUCTOCTH
mromoB Tomama (Tomato brown rugose fruit virus),
¢duTtommaszma Candidatus Liberibacter solanacearum
(Candidatus Liberibacter psyllaurous), Bo36yauTenb

IUILI0AMO03a KyKypys3hl (Stenocarpella maydis), Bos-
OynmuTes b KapJIMKOBOI roioBHYU mineHuIlst (Tilletia
controversa).

KpoMe uMITOpTHPyEeMbIX TOBAPHBIX TAPTUH CEJb-
CKOX039MCTBEHHOU TMPONYKIIUY, TPOHUKHOBEHUE
KapaHTUHHBIX 06beKTOB B Poccuiickyio denmepamnuio
BO3MOYXHO TaK)Xe C MOJKAPaHTUHHOMN MPOLYyKIMen
B PYYHOU KJIQ[IV TTACCAXXUPOB U C IIPOJO0BOJIbCTBEH-
HBIMU 3aracamMu Ha cygax. B 2023 rogy B 6araske mmac-
CaXXMPOB, MPUOBIBIINX B Poccuiickyr demepaliuio
u3 11 cTpaH, Poccenbx03HaA30pOM BBIABIIEHO 14 Ka-
PaHTUHHBIX 06bEKTOB B 490 cityuasx o6HapyXeHUs,
BKJIIOUAas TaKWe BUMbI, KaK 3amaJHbIi IIBETOUYHbBIA
TPUIIC, BOCTOUHAS ILJIOJI0XKOPKA, BO36yAUTENb 6ypoi
MOHWJIMO3HOY THMIN, 3epHOBKY poga Callosobruchus
Spp., KapTodebHasa MOJIb, KaTU(DOPHUMUCKAS IITUTOB-
Ka, KpacHas IToMepaHIileBas IIUTOBKA, [TOBUJIMKU, Cpe-
IM3eMHOMOPCKas IJI0JI0Bas MyXa, uyepBel] KoMmcToka.

Bcero B 2023 rozy Poccenibx03Ha430pOM ITPOKOH-
TpoJipoBaHo 6oJiee 11,1 MJIH. TOHH U 2,5 MJIPI,. MITYK
Pa3IMYHON UMIIOPTUPYEMOM B CTPAHY ITOKAPaHTHUH-
HOU MPOAYKIUU. [IPU 3TOM B MAPTUIX TPOLYKIIUU,
WMITIOPTUPOBaHHOM 13 60 cTpaH, BHISIBJIEHO 58 BUIOB
KapaHTUHHBIX AJ1 Poccuiickoi ®emepanuy 06bEKTOB
B 10 929 ciyuasx o6HApPY>KeHU .

Il IpeloTBpallleHUS UHTPOAYKITUY KapaHTUH-
HBIX OPraHMW3MOB Ha TeppuTopuio Poccuiickoir de-
Iepanuy PoccelbX03HAL30P BEIHYXIEH TPUMEHITh
B KauecTBe (pUTOCAHUTAPHON MePhI 3aIlIpeT Ha BBO3
B CTPaHy TOU WJIM MHOU TIOJIKaPAHTUHHON TPOAYKIIVIH.
B 2023 rozy B cB3U ¢ 00HAPYKEHNEM BO BBO3VMOU
TPOAYKIIUY KapaHTUHHBIX 06beKTOB PocceibX03Ha/l-
30POM MPUHSATHI DKCTPEHHbIE (DUTOCAHUTAPHbIE MEPDI
U 3aTIpelneH BBO3 CEMEHHOI0 U MOCAJ0UYHOr0 MaTe-
puana u3 32 3apybe’kHbIX MMTOMHUKOB TaKWX CTPaH,
Kak ®pannug, Kanaga, l'epmanus, spauis, Utanusd,
Benrpusg, CIIA, ABcTpud, Yexud, Typuus, 3CTOHUS,
Cepbus, Apmenus, Kaszaxcran u Kuprusus. 13-3a cu-
cTeMaTUYeCcKUX o6HApyXKeHUH B OBOIIAX U PPyKTax
MOJITaBCKOTO TIPOU3BOJCTBA KAPAaHTUHHBIX 00bEK-
TOB, CIIOCOGHBIX HAHECTY MHOTOMUJIIUAPAHBIN yIIepo
CeJIbCKOX03IHUCTBEHHOMY IIPOU3BOAICTBY Poccuiickoi
depepanyy, Poccesibx03Hag30p OrpaHUY I BBO3 JaH-
HOU pacTUTENIbHOU MOAKapaHTUHHOMN MPOLYKIIUU
13 MoJigjaBun.

IIpemoTBpalieHre MPOHUKHOBEHUS U PacIIpo-
CTpaHeHUs KapaHTUHHBIX 00bEKTOB Ha TEPPUTOPUU
Poccuiickoit demepaniuy M03BOJISET HE NOTYCTUTH
MHOTOMWJIIMAPAHbBIE TIOTEPY OT CHIDKEHUS YPOXKali-
HOCTHU U KauyecTBa MPOU3BOAMMON B CTPaHE CeJib-
CKOXO03SUCTBEHHOU IPOAYKIINY, YBEJIUUYEHUSI 06be-
MOB ITPUMEHSIEMBIX MECTUIUI0B, CHU3UTD 3aTPAThI
Ha JUKBUJAIIMI0 0YaroB KapaHTUHHBIX 00bEKTOB,
COXPAHUTH 30POBbE PACTEHUHN U DKCIOPTHBINA I10-
TEHITUAJI CeJTbCKOX03IMCTBEHHOU IMTPOIYKITUY CTPAHBI.

PA3JZIEJI 1. PACITPOCTPAHEHUE
KAPAHTVHHBIX OBBEKTOB
HA TEPPUTOPUU POCCUMCKON
PEITEPAIIUUA B 2023 TOLY
C 1 mrosia 2017 1. Ha TEPPUTOPUU F'OCYLAPCTB — YJIEHOB
EBpasuiickoro SKOHOMUYECKOTo coto3a (manee — EASC)
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IeticTByeT EnuHBIN TepedeHb EAJC, KOTOPBIH chop-
MUPOBaH U IlepecMaTPUBaETCs Ha OCHOBAHWU PE3YJIIb-
TaTOB aHaJIMW3a PUTOCAHUTAPHOTO PUCKA, B paMKax
KOTOPOTO IIPOBOJVTCS Hay4YHAad OLleHKa BEPOSTHOCTHU
TPOHUKHOBEHUS, aKKJIMMAaTU3alUU U PaclpocTpa-
HEeHUS BpeLHBbIX OPTAaHU3MOB Ha TEDPUTOPUU CTPAH,
a TaKXXe OlLIeHMBAaEeTCSd SKOHOMUYECKOE BO3JEUCTBUE
Ha ropa)kaeMble KyJIbTYPhI U BPeJ, OKPY’Kaloliel cpe-
ze.

ITo cocTosguutio Ha 31 mekabps 2023 1. EAUHBIN
nepedueHb EAJC BriitouaeT 249 KapaHTUHHBIX 00b-
eKToB. B pazzgen | «KKapaHTuHHbIE BpeAHbIe OPTaHU3-
MBI, OTCYTCTBYIOIIE HA TEPPUTOPUYU EBPa3uiickoro
9KOHOMUYECKOTrO cor3a» Enunoro nepeunda EA3C
BXOOUT 192 BUa BPELHBIX OPTaHMU3MOB, B paszgel 11
«KapaHTVHHBIEe BpeJHbIe OPTaHW3MBbl, OTPAHUYEHHO
pacrpocTpaHeHHbIe Ha TeppuTopuu EBpasuiickoro
9KOHOMUYECKOTO CO3a» — 57.

B 2023 rony Equnsiii mepeuerb EAIC morosHeH
OnHUM BUZOM. Ha OCHOBaHUY pe3ysibTaTOB aHAIN3a
puTocaHUTApPHOTO pucKa B paszen | «KKapaHTuHHBIE
BpPeJHble OPraHW3MBbl, OTCYTCTBYIOILVE HA TEPPUTO-
puu EBpa3uiickoro sKOHOMUYECKOTO coio3a» Enu-
Horo nepeuns EASC BHeCeH HOBbBIN KapaHTUHHBIN
00BeKT — KanupopHUicKuY menkyH (Limonius cali-
fornicus), pacripocTpaHeHHbIl Ha ceBepoaMepuKaH-
CKOM KOHTMHeHTe Ha Teppurtopuu CIIA u KaHazgsl.
JaHHBIU BUJ, ABJsIETCS MoaM(aroM U HAaHOCUT BPe],
MHOTHUM BaXXHBIM CeJIbCKOX031MCTBEHHBIM KYJIb-
TypaM, TaKUM KakK KapTodeyb, 03UMas U ApoBas
MIIeHUIIa, 03UMbIY U IPOBOY TUMEHb, OBEC, POXKb,
KYKypy3a, MOPKOBb, TUMeHb, CBeKJia 0OBIKHOBEH-
Has, CBeKJia caxapHasd, pa3jJnudHble BUALI (acouy,
ropuuiia yepHas, apoys, JwlepHa, COPro u Jpyrue.
Ha mossix, rie pacripocTpaHeH JaHHBIN BpegUTeNb,
HabI0IaeTCa 3HAYUTENIbHOE CHI)KEHYE YPOXKaNHO-
CTU ITOBPEXAAEMBIX KYJIBTYD.

B0O3MOXXHBIM IIyTeM WHTPOAYKIUU Kaaudop-
HUWCKOTO IIeJIKyHa Ha TeppuTopui PoccuiicKoh
denepanuu IBISETCI BBO3 3apa’KeHHBIX KOPHETIJIO-
JIOB 1 pacTeHUM ¢ KOPHSIMHU, a TAK)XKe C TOPIIeUHBIMU
KyJIbTYyPaMu.

KapanTuHHble 06beKThI EquHoro nepeuns EASC
OTHOCSITCS K CJIeAYIUUM TaKCOHOMUYECKUM T'PYII-
nam:

* HAaCEeKOMbIe U KJjelnu — 141 Bup,;

« rpubbl — 37 BUIOB;

e BUPYCHI ¥ BUPOUAELI — 23 BULA;

e pacteHus — 20 BULOB;

« fakTepuu U GUTOILJIa3Mbl — 16 BUOB;

 HeMaToAbl — 12 BHUJIOB.

o cocTosiHmio Ha 31 mekabps 2023 r. Ha Teppu-
Topuu Poccutickoii ®efepaliuy yCTaHOBJIEHbBI KapaH-
TUHHbIE QUTOCAHUTAPHBIE 30HBI 110 56 KADAHTUHHBIM
ob6bexTaM (22,5% 0611ero yrcyia KapaHTUHHBIX 06beK-
tToB Equnoro nepeuns EASC), U3 HUX:

e 27 BUJOB HAaCEKOMBIX;

* 9 BUJIOB COPHBIX PACTEHUN;

« 7 BUIOB I'pubOB;

« 6 BUIOB GaKTepUil 1 (GUTOILIA3M;

« 4 Bupyca u 1 Bupoug;

* 2 BHUJIa HEMATOJ.

HacekoMble — Haubojiee MHOTOYKCIEHHAS I'PYII-
ra BpeAHbIX OpraHu3mMoB EquHoro riepeuHs EASC, BbI-
SIBJIEHHBIX Ha TeppuTopum Poccuiickoy demeparumn.
B 2023 romy B pesyJsibTaTe NIPOBENEHHBIX KaPpaHTUH-
HBIX (QUTOCAHUTAPHBIX 006CIeIOBaHN ObLI BHISBIEH
oyar paHee OTCYTCTBOBABIIETO B CTPAHEe BU/LA — ITIOH-
cKo¥ majoukoBuAHOM muToBKu (Lopholeucaspis ja-
ponica).

s mpenoTBpaiieHus GUTOCAHUTAPHBIX PUCKOB,
CBSI3aHHBIX C TDOHUKHOBEHMEM KapPAHTUHHBIX BUJIOB
HACeKOMBIX, a TAaK)XKe UX CBOEBPEMEHHOTO BhISIBJIEHUS
PoccesibX03HaZ30POM €XXETOLHO TIPOBOISATCS KapaH-
TUHHBbIEe (UTOCAHUTAPHBIE 06CIeIoBaHYS 1 (hePOMOH-
HBI MOHUTOPUHT TeppuTopuu Poccutickoit ®enepa-
LIUU.

®epOMOHHBIN MOHUTOPUHT SBJSETCS OJHUM
13 OCHOBHBIX CIIOCOGOB TOJyUYeHUS LOCTOBEPHBIX
IIAHHBIX O PACMIPOCTPAHEHUU BPeqUTeIel pacTeHUN
¥ OCHOBBIBAETCS HA NPUMEHEHUU CUHTETUUYECKUX
(bepoMoHOB HaceKOMbIX-BpeauTeeil (hpepoMOHbI Ha-
CEKOMBIX — 3TO 6MOJIOTUYECKY aKTVBHbBIE XUMUUECKUE
BeIleCTBa, BbIpabaThiBaeMble UMY IS IePeauy NH-
topmariuu ocobaM cBoero BU/ia 1 BI3bIBAIOIIUE ¥ BOC-
IPUHUMAIOIINX OPTaHU3MOB clieliu(pruiyecKue mose-
JleHUecKye uiu (Gru3nosioruuecke peakiium).

B HacTosinee BpeMsa (GepPOMOHHBINM MOHUTO-
puHT — HauboJyiee TOUYHBIA CIIOCO6 OOGHAPYKEHUS
U OLIEHKM YUCJIEHHOCTHU BpPeJUTENEeN 10 CPaBHEHUIO
C IPYyTUMMU M3BECTHBIMU METOLaMU, TaK KaK OH JlaeT
BO3MOXXHOCTb OII€HUTH MacIITabbl U JOKAJIU3AILUIO
0YaroB BpeJIUTeJIEN, U3YUNUTh CE30HHYI0 aKTUBHOCTh
BPENUTENS U OTIPefeJIUTh CPOKU U 00beMbl UCTPeOU-
TEeJIbHBIX MEPOTIPUATUMN, UTO 3aMETHO ITOBBIIIAET UX
3 HEKTUBHOCTD.

C 11eJ1bI0 Pa3BUTHUS JAHHOTO BU/Ia MOHUTOPUHTA
1o peleHuto Poccenbxo3Hag3opa B sHBape 2009 roga
Ha 6a3e (elepaIbHOTO TOCYIapCTBEHHOTO GI0/I)KETHO-
ro yupexaeHusa «Bcepoccuiickuii lleHTp KapaHTUHA
pacTeHUM» CO3[IaH OTAEJ CUHTe3a U IpUMeHeHus de-
DPOMOHOB, KOTOPBI SBJISIETCSA TaKXKE KOOPAVMHATOPOM
pabot B chepe cuHTE3a U MPAKTUUECKOTO IIPUMEHE-
HUS (EePOMOHOB B CEJIbCKOM XO03SHUCTBe Poccuiickom
depepanun. YCOEUIHOE IPUMeHeHVE (DEPOMOHHBIX
JIOByLIIeK Ha Tepputopuu Poccuiickoii denmepanuu
BBI3BIBAET GOJIBLION MHTEPEC Y 3aPYOEKHBIX KOJLJIET.
B cBs13u ¢ 3TuM B 2023 1oLy B COOTBETCTBUU C JOTOBO-
paMu 0 MeXIYHAPOAHOM COTPYAHUUECTBE B ADMEHNUH,
V36ekucTtane, Kutae u Boarapuu mpoBeieHbI yCITell-
Hble UCTIBITAaHUS (DEPOMOHHBIX U aTTPAKTUBHBIX ITpe-
1apaToB, MPeACTABISIOIINX UHTEePEeC IJisI TPODUIIb-
HBIX CIIEUAJIUCTOB U KOMMEDPUYECKUX MapTHEPOB
B OTUX CTpPaHax.

B 2023 ropy Poccenbx03HaL30pOM IIPOBeLEH
MOHUTOPUHT TeppUTOpPUM Poccuiickoit ®enepanuu
C UCII0JIb30BaHUEM (DEPOMOHHBIX U IIBETHBIX JIOBYILIEK
B 30HaX UTOCAHUTAPHOI0 PUCKa I10 29 KapaHTUHHBIM
06BeKTaM, KaK OTPAHUUYEHHO PaCIIPOCTPAaHEHHBIM,
TaK ¥ OTCYTCTBYIOUIUM Ha TEPPUTOPUU CTPaHbl. Cpenu
HUX TaKue BUZbI KAk aMepuKaHckas 6esasg 6abouka,
BOCTOYHAas IIJIONOXKOPKA, IEPCUKOBAs TIJIOA0KOPKA,
sa6JI0HHAs Myxa, KapTodeybHasg KOPOBKA, )KHOAME-
puKaHCcKag TOMaTHas MOJib, Ay6oBas KPyXeBHUIIA,
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3aIaHBINA KYKYPY3HBIN )KYK, KAIIPOBBIHA XKYK, UEThI-
pexIaTHUCTAs 3€PHOBKA U IPYTUE BUIBL.

B Poccuu eXerolHO YBeJIUUMBAETCS KOJIUYECTBO
IIPUMEeHSIEMBIX IIPU TPOBEJIEHUU MOHUTOPUHTA (hepo-
MOHHBIX Y IIBETHBIX JIOBYIIEK. Tak, B 2023 rogy ux Ko-
JINYEeCTBO BO3pocJiio Ha 8,1% 110 cpaBHeHUIo ¢ 2022 ro-
IIOM ¥ coCcTaBuJio 148,7 ThIC. IITYK. B CB43U ¢ 5TUM
pacTeT U KOJIMYEeCTBO BhIIBJIEHNH KaPaHTUHHBIX 00b-
eKTOB. B 2023 romy orMmeueHO Gosiee 11 ThIC. caydaeB
obHapyxeHUs 13 KapaHTUHHBIX BUJIOB BPEIUTENEH,
uT0 Ha 49% Gouibie, ueM B 2022 rogy (7,4 ThIC. ciryda-
eB). OTMeueHO HauboJjiee CyIeCTBEHHOE YBeInUeHe
110 cpaBHeHUIO ¢ 2022 rogoM KOJUYeCTBa CjydyaeB
BBISBJIEHUS CUOMPCKOTO MIEJIKOIIpPsia, KapTodesib-
HO¥M MOJIM 1 3aI1aTHOT'O IIBETOYHOTO TpUIIca (B 2 pasa),
KOPUYHEBO-MPaMOPHOTO KJora (Ha 69%), aMepuKaH-
cKoii 6esoii 6abouky (Ha 90%) 1 a3MaTCKOr0 IIOABUIA
HeMapHOoro mejakonpana (Ha 47%). BaxkHoe 3HaueHMe
JLJISL yCIIEIHOTO (DYHKIIMOHUPOBAHMS arpoIpoOMBbIII-
JIEHHOTO KOMIIJIEKCa CTPaHbl, GUTOCAHUTAPHOU 6e3-
OTIACHOCTHY ITPOU3BOAUMON TIPOJYKIINY U PA3BUTUS
SKCIIOPTHOTO TOTeHIIMaja UMEIOT JaHHbIe 06 OTCYT-
CTBUU Ha TeppuTtopuu Poccutickoit demepaiiuu Takux
OTIACHBIX KAPAHTUHHBIX BPEJUTENEN KaK KaITPOBbIHI
JKYK, KYKYPY3HBIH )KYK, TYTOBas IIUTOBKA, ETUIIETCKAS
XJIOTIKOBAs COBKA, IbIHHAS MyXa, CPeI3eMHOMOPCKAs
IUIOZOBAs MyXa U IPyTUe BULBI.

BTOpoO# IpyIIIoN MO KOJUYECTBY BBISIBIEHHBIX
Ha Tepputopuu Poccutickoit demepaniuy KapaHTUH-
HBIX 06BEKTOB SIBJISIOTCS KADAHTUHHBIE COPHbBIE pac-
Tenus (9 u3 20 BUIOB, BKIIOUEHHBIX B ENVUHBIN TTepe-
yeHb EASC).

V3 76 BumOB rpuboB, BUPYCOB, 6aKkTepuii u puto-
TJ1a3M, BXOAAIMUX B EqunbIil mepeuerb EAJC, 1o co-
cTosiHUI0 Ha 31 mekabpsa 2023 1. kapaHTUHHbBIE QU-
TOCAHUTAPHbBIE 30HBI HA TePPUTOPUM Poccuiickou
demepaliuy yCTAaHOBJEHBI TOJBKO 10 18 BUAaAM.
B 2023 rogy 1o cpaBHeHU IO ¢ 2022 rooM KOJIMUECTBO
pacmpocTpaHeHHBIX B Poccuiickoit demepanum Ka-
PAHTUMHHBIX BUJIOB U3 YKa3aHHBIX I'PYIII KapaHTUH-
HBIX OPTraHU3MOB BBIPOCJIO HAa 5 BUMOB: BHISIBJIEHBI
BO36ynuTenu 3a60eBaHUM — 6aKTEPUATBHOTO YBS-
manus (BuiaTa) Kykypysbl (Pantoea stewartii subsp.
stewartii) 1 6aKTepUaIbHOU IIITHUCTOCTY THIKBEHHBIX
kynbTyp (Acidovorax citrulli), BUpyc KOpU4IHEBOM MOD-
IMWHUCTOCTH TI00B ToMaTa (Tomato brown rugose
fruit virus), TocmoBUpyC HEKPOTUUECKOUN TIITHUCTO-
ctu 6anbp3aMuHa (Impatiens necrotic spot tospovirus)
U BUPOUJ, BEPETEHOBUAHOCTY KJIYOHEHN KapTodensa
(Potato spindle tuber viroid).

B cooTBeTcTBUU € IyHKTOM 8 craThu 19 depe-
panbpHOro 3akoHa N2 206-®3 Poccenbx03Hai30p OCy-
mecTBageT popMUpPOBaHUE U BeJleHUe 6a3bl OTKPHI-
TBHIX JAHHBIX KAPAHTUHHBIX (UTOCAHUTAPHBIX 30H
(TeppuTOpPUH, HA KOTOPBIX BBEJEH KapaHTUHHBIN
(utocaHUTAPHBIN PEXXUM BCJIENCTBUE BbISIBIEHUS
KapaHTUHHBIX 00BEKTOB U OCYIIEeCTBIIsIeTCs 60pb6a
C HUMMU) B BJIEKTPOHHOMU hopMe.

B 11engx peanusaiuu JaHHOTO TpeboBaHusa de-
IepasbHOTO 3akoHa N2 206-®3 6611 pa3zpaboTaH Mo-
nynb «T'eo» hefepaibHON TOCYTapCTBEHHON UHGOP-
MallMOHHOU CUCTEMBI «Apryc-®uTo» (Iajgee — MOLYJIb

«['eo»), TTO3BOJIAIONI NI IOJIb30BATEJIM B COOTBET-
CTBUH C MPENOCTAaBIEHHBIMU UM TIPaBaMU OCPE-
cTBOM MH(MOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON
ceTu «VIHTepHET» B PeXXUMe peaJibHOTO BPeMEHU
BUZETh PUTOCAHUTAPHOE COCTOSTHUE KaK BCEU Tep-
purtopuu Poccuiickoit demepanmu, Tak U Cy0ObeKTOB
Poccuiickoyt ®enepaliuy, MOJIyUaTh ITUPOKUL CIIEKTP
CBEJIEHUM U XapaKTePUCTUK KapaHTUHHBIX (PUTOCA-
HUTAPHBIX 30H B IIPUBS3KE K TEPPUTOPUSIM, KapaH-
TUHHBIM 00'bEKTaM U JJPYTUM ITapaMeTpaM.

OCHOBHOI! 11eJIb10 pa3paboTky Monymis «['eo» IB-
JISIJIOCH CO3[IaHUE €UHOTO TEXHOJIOTMYECKN MHHOBA-
LIMOHHOT'0 UCTOYHUKA CBEJEHNY 0 KaDaHTUHHOM (DU-
TOCAHUTAPHOM COCTOSTHUU TEPPUTOPUU PoccuiicKoi
Qenepanuy. BHempeHue B IPAaKTUKY paboTsl Poccesb-
X03HaA30pa Moy «['e0» MO3BOJIUAT ITOBBICUTH 3(Pdek-
TUBHOCTB OCYIIeCTBIIEHUS POCCeIbX03HAI30POM (DyHK-
WY TI0 KOHTPOJI0 (HaJ30py) B 06JacTu KapaHTUHA
pacTeHu#, obecrieueHms COOIIOMEHNS KapaHTUHHBIX
¢uTocaHUTAPHBIX TPEO6OBAHUY CTPAH-UMIIOPTEPOB,
a Tak)Xe TTOBBICUTH HKCIIOPTHBIN MTOTEHIIMAN Poccuii-
ckolt @eflepallviv U CYIeCTBEHHO YMEHBIIUTD PUCK ITPU-
YMHEHU yiepba OT pacrpocTpaHeHUsT KAPaHTUHHBIX
00BEeKTOB I10 TeppuTopuu Poccuiickonn demepanuu
B pe3ysibTaTe MHGOOPMUPOBAHHOCTY X035 HUCTBYIOUIUX
Cy6'BEKTOB, yUaCTHUKOB BHENTHEIKOHOMUYECKOU JIes-
TEJIbHOCTU 1 HaCeJIeHUsI 00 yCTAaHOBJIEHHBIX KADAHTUH-
HBIX (DUTOCAHUTAPHBIX 30HAX.

PA3JIEJI 2. YCTAHOBJIEHUE
KAPAHTUHHBIX ®UTOCAHUTAPHBIX
30H HA TEPPUTOPUU POCCHUIICKOM
®EJIEPAIIVIU B 2023 TOAY

Ha TeppuTopuu Poccutickoit demepaliiu 1o coCTos-
Huto Ha 31 mexabpsa 2023 I. ycTaHOBIEHBI KAPAHTUH-
Hble pUTOCAHUTAPHBIE 30HLI B OTHOIIEHUY 56 BUIOB
KapaHTUHHBIX 00bEeKTOB 13 249 BUA0B KapaHTUHHBIX
00BEKTOB, BKIIIOUEHHbBIX B EquHBIN mepeuerb EASC.

Ha tepputopuu Poccuiickoit demepamnum Ka-
PaHTUHHBIE GUTOCAHUTAPHBIE 30HBI YCTAHOBJIEHBI
1o 27 KapaHTUHHBIM BUJaM HaceKoMbIx. HauboJee
pacmpoCTpaHEeHHbIMU 10 KOJUYECTBY U ITLIOIASIM
YCTAHOBJIEHHBIX KAPAaHTUHHBIX (PUTOCAHUTAPHBIX
30H gBJSAIOTCS 14 KapaHTUHHBIX BPeJIUTENIeN JIEeCHBIX
IOpoJI, U3 HUX HamboJiee PACIIPOCTPAHEHBI CIEYI0-
e BpeIUTe N Jieca: O0JIbIITON YePHBIN eJIOBBIN ycay
(Monochamus urussovii), YepHbIH COCHOBBIN ycau
(Monochamus galloprovincialis), Manbiii YepHBIN
esloBBI ycau (Monochamus sutor), CM6UPCKUM IIes-
xompsz (Dendrolimus sibiricus), asuaTcKuil IOABUL,
HemapHoro menkonpsazga (Lymantria dispar asiatica),
YepHBIN KparmJyaTsiii ycau (Monochamus impluviatus),
YepHbIM 6apXaTHO-TSTHUCTBIN ycau (Monochamus
saltuarius).

HawuMeHbIas riomanb KapaHTUHHBIX QUTOCA-
HUTAPHBIX 30H YCTaHOBJIEHA 110 HOBBIM BUZAM Bpe-
JIUTeJIel, CBI3aHHBIM C JIECCHBIMU KYJIbTyPaMU, TAKUM
KaK COCHOBBIM ceMeHHOU kJjor (Leptoglossus occi-
dentalis), xyom rraTaHoBas kpykeBHutia (Corythucha
ciliata), my6oBas kpyxeBHuiia (Corythucha arcuata),
BOCTOYHAs KalllTaHOBas opexoTBopka (Dryocosmus
kuriphilus).
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B 2023 ropy mnpu npoBepeHuu Poccenbxos-
HaJl30pOM MOHUTOPUHTA YCTAHOBJIEHO 260 HOBBIX
KapaHTUHHBIX (UTOCAHUTAPHBIX 30H 10 12 BUAAM
BpeLUTeNeN JECHBIX TTOPOZ,. IIpY 3TOM OCHOBHOE UX
KoJIM4YecTBO (88%) MPUXOAUTCS HA 5 BUJIOB: YyCCYPU-
ckuy nmoaurpag — 60 30H, MaJblil YePHBIN €JIOBBIN
ycau — 51 30HAa, YepPHbI COCHOBBIU ycau — 50 30H,
60JIBILION UePHBI eJIOBBIM ycad — 38 30H, CUOUPCKUN
LIEJIKOTIPS — 29 30H. HOBBIE OYary BOCTOYHOM KalIlTa-
HOBOM OPEXOTBOPKYU M COCHOBOTI'O CEMEHHOTO KJIOIa
He BbISIBJIEHBI.

Ilna npeBecHBIX opox Poccutickoit demepariuu
apeaJl paclpoCTpPaHEeHUs yCCYPUMCKOro MMojurpa-
a (Polygraphus proximus) cocraBui 2684,9 ThiC. Ta
U SICeHeBOU M3yMpyxmHoH 3ymaTku (Agrilus planipen-
nis) — 2752,5 ThIC. Ta.

OCHOBHOI ITOBPEXJaeMOU CeHeBOU U3yMpPy/-
HO 3JIATKOU ITIOPOJION ABJIETCS sIC€Hb. KOpMOBBIMU
PacCTeHUSIMU JIJIsl ycCypUIicKoro noaurpada ciayxar
pasiuyHble BUABI IIUXT, COCEH, B TOM UuCJie Kep KO-
PEeUCKUH, a TaKXKe eJIb U JIUCTBEHHUIIA. YCTAaHOBJIEHO,
4yT0 B CMOMPY 3acejieHHbIe KOPOeIOM IUXThI Torrba-
10T B TeueHue 4 — 5 JIeT [10CJIe 3acejleHus.

Bosbiast 4acTh MUXTOBBIX JIECOB B Poccuiickoi
denepaliny IPOU3PACTAET BHE ECTECTBEHHOTO apeajia
yccyputickoro rojaurpada. VIMeHHO B 3TU Jieca MOXKeT
paccenuThCs NaHHBIN KaDaHTUHHBIN 06beKT. BoibIle
BCETO MUXTHI IpouspacTaeT B KpacHOSIPCKOM Kpae,
TIle B HACTOsIee BpeMs yKe BhISBJIEHbI O4aru yccy-
puiickoro mosurpada.

CepbesHyto GUTOCAHUTAPHYIO YI'PO3Y IJISI CENb-
CKOX039UCTBEHHBIX, IEKOPATUBHBIX U JIECHBIX KYIbTYP
TIPEJICTaBJISIET ONACHBIN KAPAHTUHHBIA BPEAUTEIb-TI0-
nudar — KopruuHeBO-MpaMopHbIH Kiort (Halyomorpha
halys). BriepBbie Ha TeppuTopuu Poccuiickoi denmepa-
LUY 3TOT BUJ, BIgBiIeH B 2018 rony. B MecTax cBoero
TIPUPOIHOT0 O6UTAHUS B CTpaHaX A3UU YKa3aHHBIN
kJion nutaeTcs Ha 300 BUAax pacTeHUM, MpeAIoun-
Tasl MJIOJIOBbIE, ATOLHBIE Y OBOIIHBIE KYIbTYDPHI, B OC-
HOBHOM $I6JIOHIO, CJIMBY, BUIIIHIO, UEPEIIHI0, TPYIIY,
BUHOTPAJ, MUIOBHUK, 06JIeNINXy, TOMAT, OTyPIlbI,
neper, 6akyaxaHsl, hacosb. Kpome TOro, KJIOM 10-
BPEXIaeT 3€PHOBbIE U 36 PHOO0BGOBbIE KYIbTYPHI (KY-
Kypy3y, IIIEHUILY, CO0, TUMEHB, TOPOX), a TAKIKE JIeKO-
paTUBHBIE JpEBECHbBIE KYIbTYPhI (MAarHOJUIO, Iamyo,
njaTaH u Apyrue). B 2023 rogy miomiagb KapaHTUH-
HBIX (QUTOCAHUTAPHBIX 30H, YCTAHOBJIEHHbIX I10 JIaH-
HOMY BpeLuTeJIlo, yBejauuuaach Ha 182,6 Twic. ra.

BTopo# rpymnmoi KapaHTUHHBIX 06BEKTOB, BbI-
SIBJIEHHBIX Ha TeppuTopuu Poccuiickoit denepanuy,
SIBJIIFOTCS 9 BUJIOB COPHBIX PAaCTeHUH. PacripocTpaHe-
HUe TaHHbIX BUJOB Ha TeppuTopuu Poccuiickoit defe-
paiuu uMeeT ocoboe 3HaUeHUE, Tak Kak Poccuiickas
depmepalus B HACTOSIIEe BPEMS SIBIJISIETCS KPYITHEH-
1M MUPOBBIM 3KCIIOPTEPOM 3€PHOBBIX U Macjuy-
HBIX KyJbTYP. Ha 9KCTIOPTHBIN MOTEHIIVAJ 3€PHOBBIX
¥ MacJIMYHBIX KyJIbTyp U3 Poccuiickoit demepanuu
B 3HAUMTEJbHOU CTEIIeHU BIIUSET KapaHTUHHOE du-
TOCAHUTAPHOE COCTOSHUE ee TePPUTOPUU B CBI3U
C TeM, UTO CTPaHbl — UMIIOPTEPHI POCCUNCKOTO 3epHA
BBIJIBUTAIOT (PUTOCAHUTApPHBIE TPebOBaHUS K IIPO-
U3BOJICTBY NJAHHOU MOAKAPAHTUHHON MPOAYKIIUU

B 30HAaX, CBOOOIHBIX OT OTIPeeJIEHHBIX BPEeLHBIX OP-
raHr3MOB, BKJIIOUasi COPHbIE pacTeHus. B yacTHOCTH,
OCHOBHbBIE CTPaHbl — UMIIOPTEPHI POCCUMCKOTO 3epHA
MIPeAbIBIASIIOT (QUTOCAHUTAPHBIE TPeOOBAaHMS I10 OT-
CYTCTBUIO B ITaHHOU MPOAYKIIUY TaKUX KaPAaHTUHHBIX
JIJId rocymapcTB — uieHoB EASC BpeJHbIX OPraHru3MOB
Kak aMOpo3us MMOJILIHHOJMCTHAS, TOPYaK MOJI3y YU,
BO30yoUTENb MHAUNCKOY TOJIOBHY IIIEHUIIbI, KATIpo-
BBIM XKYK U IPyTU€ BULBI.

TTo cocTossHmio Ha 31 mekabps 2023 T. Ha Teppu-
Topuu Poccutickoit ®enepanuu u3 9 BUIOB COPHBIX
pacrenui Hanbojiee pacIpocTpaHeHbl aMOPO3Us I10-
JbIHHOJMUCTHAA (Ambrosia artemisiifolia), moBuInKu
(Cuscuta spp.), am6posus TpexpasmenbHas (Ambrosia
trifida) m ropuak mosizyumii (Acroptilon repens).

B 2023 roamy apeaJs 8 BUIOB COPHBIX PACTEHUM
yBeJIMYUJICS B pe3yJibTaTe ycTaHOBJIeHUd 1035 HOBBIX
KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H Ha OOIIEH I1JI0-
many 4630,8 Teic. ra. Haubosbillee KOJMYECTBO yCTa-
HOBJIEHHBIX HOBBIX KapaHTUHHBIX 30H (99,1%) mpu-
XOJIUTCS Ha aMOPO3UI0 ITOJIBIHHOJUCTHYIO (476 30H),
MMOBUJIMKM poza Cuscuta (386 30H), ropyak MMOJ3yUn it
(87 30H) 1 aM6PO3UI0 TPEXPA3IENbHYIO (77 30H).

Kpome KapaHTHUHHBIX BUJOB COPHBIX PACTEHUMN
C 3ePHOBBIMU KYJIbTYPaMU CBSI3aHBI U JPYTrUe orpa-
HUYEHHO paclpocTpaHeHHble HA TeppuUTopuu Poc-
cuiickoit demepalivy BpegHble Opraiu3Mbl ETUHOr0
nepeunst EASC — coeBast HemaTona (Heterodera gly-
cines), BO36yaUTENb MYPIIYPHOTO IIEPKOCIIOP03a, BhI-
3piBaeMoro rpu6om Cercospora kikuchii, Bo36yzurenb
MIATHUCTOCTH JINCThEB KyKypy3bl rpub Cochliobolus
carbonum, a Takxe B0O36yAuTe b 6aKTePUATbHOTO
yBamaHus (BUITa) KyKypy3sl (Pantoea stewartii sub-
sp. Stewartii).

KapaHTuHHBIE PUTOCAHUTAPHbIE 30HBI 10 CO-
eBOl HeMaToze Ha TeppuTtopuu Poccuiickon deme-
pauuu BrepBble yCTaHOBJEHBbI B 2018 rony B ¢BA3U
c obHapyXeHUEeM TONYAAIUNU LAHHOTO BPeAUTess
HAa TEPPUTOPUU OLHOTO MyHUIUITAJIBHOTO parioHa.
B mociemyroriye 1Ba rofa HeMaTo la BbIIBJIeHA Ha TEP-
puTtopuu yxe 12 palioHOB B IByX cyobeKTax Poccuii-
ckont ®enepanyuu. B 2023 romy BbISIBJIEH OJJUH HOBBIH
oyar COeBOM HeMaTOZbl HAa TEPPUTOPUU AMYPCKOU
obyacTu. B pe3ynbTaTe IPOBeAeHHBIX 00CIelOBaHUN
U yTOYHEHUS apeaja HeMaTo bl 061ast IJIOIaLh Ka-
PaHTUHHBIX PUTOCAHUTAPHBIX 30H YMEHbBIINJIACh
Ha 4294,5 ra.

duTOCAHUTAPHAS YIPO3a B OTHOIIEHUHU YPOXKali-
HOCTHU M KadyecTBa 3epHA COU POCCUUCKOTO ITPOU3-
BOJICTBA CBsI3aHAa C POCTOM UKCJIa BIIBIEHUI HOBBIX
ouaroB rpu6GHOTO 3a60JIeBaHUS — IYPITYPHOTO IeP-
KOCTIOpO3a cou. BriepBhie IBe KapaHTUHHBIE PUTO-
CaHUTapHBIE 30HBI 10 JAHHOMY I'puby yCTaHOBJIEHBI
B 2019 romy. MOHUTOPUHT TEPPUTOPUM Poccuiickoi
denmepaliuu, MPOBEeNEeHHBIN B ITOCIENYIONIE TOIBI,
IMO3BOJIUJI BBISIBUTh HOBBIE ouaru 3abojieBaHUA.
B 2023 rogy ycTaHOBJIeHA HOBasl KapaHTUHHAA QUTO-
caHuTapHad 30Ha Ha riomanu 900 ra.

B 2023 ropy apeaJ NATHUCTOCTHU JIUCTHEB KYKY-
py3sI (Bo3byauTenb — rpub Cochliobolus carbonum)
YBEJIMYUJICS: YCTAHOBJIEHBI /IBE HOBbIE KAPAHTUHHbBIE
(puTocaHUTapPHBIE 30HBI Ha IIoaAu 339 ra.
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[Tpu TIpoBeeHUN KapaHTUHHBIX (PUTOCAHUTAP-
HBIX 06CJen0BaHUY MMOCEBOB KyKypy3bl Ha TEPPU-
Topuu Poccutickoit ®enepanuu B 2023 rosy BHOBb
BBISIBJIEH OYar OTCYTCTBYIOIIEero 3abojieBaHus — 6ak-
TePUAaJIbHOTO YBAJaHUs (BUJITA) KyKyPY3bl. YKa3aHHOE
3aboJieBaHNE JUKBUIVMPOBAHO HA TEPPUTOPUU CTPa-
HbI B 2022 ropy. YCTaHOBJIEHO, YTO IIOTEHIIMAJIbHBIE
TIOTePU OT AAHHOTO0 ITaToreHa B Poccuiickoit demepa-
LIUY MOTYT JAOCTUTATh 2,7 MIIPJ,. py6eil.

O6ciiemoBaHus, IMIPoBeleHHbIE B 2023 romy, 1mo-
KazaJiu yxy[lleHre KapaHTUHHOT0 (UTOCAHUTAPHO-
'O COCTOSIHUS IIOCEBOB BaXKHEHIIeHN N9 CeJIbCKOTO
xo3sicTBa Poccuiickoit demepaliny MacIuIHOM KYJIb-
TYPbI — TIOACOJTHEUHNKA: BbISIBJIEHO 12 HOBBIX OUaroB
U YCTaHOBJIEHA OJIHA HOBAsl KApaHTUHHAs (PUTOCAHU-
TapHad 30Ha Ha miomaau 100988,3 ra B OTHOLIEHUN
rpubHoro 3aboseBaHus poMoIicKca ITOICOTHEUHNKA
(Diaporthe helianthi).

C TUIOIOBBIMY U ATONHBIMU KYJIbTypaMU CBS3a-
HO 12 BUJOB KapaHTUHHBIX 0OBEKTOB, IT0 KOTOPHIM
YCTaHOBJIEHBI KADAaHTUHHbBIE (GUTOCAHUTAPHbBIE 30HbI
Ha TeppuTopum Poccutickoit ®enepanuu. M3 ykasaH-
HBIX BUJIOB HauboJiee pacrpoCTpaHeHbI:

» aMepuKaHCKas 6eyast 6abouka (KapaHTUHHbBIE
(uToCcaHUTAPHBIE 30HBI yCTAHOBJIEHBI B 211 MyHUILIU-
aJibHbBIX patioHax 17 cy6bekToB Poccuiickoii denmepa-
U Ha mowmanu 472,8 Toic. ra);

» KaaudOpHUKCKAsS IMUTOBKA (KapaHTUHHBIE
(uTocaHUTapHbBIE 30HBI YCTAHOBJIEHBI B 189 MyHU-
LIUTaJbHBIX paiioHax 14 cy6bekToB Poccutickoi de-
Iepaiuu Ha romaay 19,9 Teic. ra);

« Bo36ynuTesb 6aKTepraJbHOTO 0OXKOTa IIJIO-
IOBBIX KYJbTYP (KapaHTWHHBIE (DUTOCAHUTAPHBIE
30HBI YCTAHOBJIEHBI B 65 MYHUIIMNAJIbHBIX PalioHax
19 cy6bekxToB Poccutickoit ®efepalivy Ha TIOMIAN
451,2 ThBIC. TQ);

+ BOCTOYHAS ILJIOZOXKOPKA (KapaHTUHHBbIE (DUTO-
CaHUTapHbIe 30HbI YCTAHOBJEHBI B 58 MyHUIIUTAb-
HBIX paiioHax 15 cy6bekToB Poccutickoi denepanuu
Ha riomazny 82,8 Thic. ra).

B 2023 romy yCcTaHOBJIEHBI HOBble KapaHTUH-
Hble (puTOCAaHUTAPHBIE 30HLI B OTHOIIeHUY 10 BUIOB
KapaHTUHHBIX 00bEKTOB, CBI3aHHBIX C IJIOJIOBBIMU
U ATOAHBIMU KynbTypaMu. Haubosblllee UX KoJimue-
CTBO YCTaHOBJIEHO B OTHOILIIEHNY MHOTOSI/THOTO BPEIU-
TeJIsT aMepUKaHCKo# 6ejoit 6ab6ouky — 16 30H Ha 06-
et omanu 124,5 Twic. ra.

CepbesHyto (UTOCAHUTAPHYIO YyTPO3Y IJISI Call0-
BOJICTBA ¥ MIUTOMHMKOBOJICTBA, a TaK)Xe JIECHOI'O XO-
39 CTBa U JeKOPaTUBHOTO CaJOBOCTBA ITPEICTaBJIs-
eT 6aKTepUaJIbHbBIM 0XKOT IJIOJOBBIX KyJIbTYp. B 2023
TO/ly BBISIBJIEHBI HOBbIE OUaru 6aKTepraibHOr0 0JKora
TIJION0BBIX KYJIBTYP M YCTAHOBJIEHO 7 HOBBIX KapaH-
TUHHBIX (UTOCAHUTAPHBIX 30H Ha IJIOMALN OKOJIO
186 ThIC. Ta.

duTocaHUTapHasA yrposa OJigd MHOTUX Calo-
BBIX KYJIBTYD CTPAHbI CBSI3aHa C OITACHBIM BPEJUTE-
JeM-11ouaroM ImMOHCKOHW MaJOUYKOBUIHON IIUTOB-
koii (Lopholeucaspis japonica), ouar KOTOPO¥ BIIEPBbIE
BBIsIBJIEH B 2023 TOny Ha Tepputopuu Poccuiickoi
deneparuu B Pecrry6irike KpbiM. PoguHoN BpefuTes
cuuTaTcs JdnoHus u Kuraii, ¢ TEpPUTOPUN KOTOPHIX

BU/JI TIOTIAJI HA JpyTrue KOHTWHEHThl. OCHOBHOM MyTh
pacrnpocTpaHeHUs MUTOBKY — IIOCA0UHbBIN U IPUBU-
BOYHBIN MaTepuaJ, TOpUIeYHbIe PACTEHUS.

IaHHBIN BUJ MOBPEXIAET IMUPOKUYN KPYT pac-
TeHUH’, B KOTOPBIM BXOAAT Pa3judHble BUILI LIUTPY-
COBBIX (JIMMOH, rpedndpyT, MaHIAPUH, AlleJIbCUH,
KaJIaMOH/IVH WJIY MEJKOIIJIOJHBIN alleJIbCUH), IIJION0-
BBIX (Tpy1Ia, 16J10Hs, CIMBA, MHXXUP, XypPMa, YePELTHS,
aliBa, BUHOT'PA/Z), HEKOPATUBHBIX U JIECHBIX KYIbTYD
(cupeHb, posa, KJieH, Oepesa, 0JibXa, PAKUTHUK). Hau-
60JIbIIyI0 (hUTOCAHUTAPHYIO YTPO3Y BPeAUTEIb IPe/-
CTaBJISIET [IJISI CYOTPOTIMYECKUX PACTEHUM, TAKUX KaK
KaMeJus, JJaBp 6JaropoAHBIN, MarHOJNs, TIOHIIUPYC
TPEeXJIMCTOUKOBBIM, Uaii, TaBpOBULIHA. K TpyIiiie CUiib-
HO [MOPaYkaeMbIX KYJIbTYP OTHOCSTCS MaHIaPUHBI, JIN-
MOHBI, cy6TponInvecKasl XypMa, AIoHCKasg MyIIMYJa,
ayiBa U rpyuia.

drnoHCcKas MaJoOYKOBUIHAS IIUTOBKA HAHOCUT
cepbe3HbIN BpeJ, MJIOJOBBIM U IIUTPYCOBBIM KYJIbTY-
paM, crIoco6CTBYS UX CUJIbHOMY YTHETEHUI0, Hepe[l-
KO ¥ TIOJTHOMY YCBIXaHUIO OTAEJIbHBIX BETBEH U Jake
JlepeBbeB. AHa/IN3 PUTOCAHUTAPHOTO PUCKA MOKa-
3aJI, YTO Ha Teppurtopuu Poccutickoit demepaiiuu
6IaTONIPUATHBIMY JJIST AKKIUMATU3AI NN ATIOHCKOH
MaJIOYKOBUTHOM IIMTOBKU PETMOHAMMU SIBJISIOTCS Pe-
cny6auka KpbiM, KpacHomapckuii 1 CTaBPOIIOJIbCKUN
Kpag, Kypckag, Boporexckag, Bosrorpazackad, AcTpa-
XaHcKasg 1 PocToBckas obiactu, IIpUMOPCKUH Kpaii.
JKoHOMUUEeCKNUH yiiepb OT LaHHOTO BPeNUTeN A
TeppuTopuu Poccuiickoit deepaiuy MOXET JJOCTH-
raTb 874 MJH. PyOIe.

Bosibiioe 3HaueHUe B 06eclieueHUY MTPOJL0BOJIb-
cTBeHHOU 6e3omacHocTu Poccuiickoit demepaiuu
uMeeT KapTodeab — OJJHA U3 CaMbIX TOPaXKaeMbIX
BpPeIHBIMU OPTaHU3MaMU CeJIbCKOX035IUCTBEHHBIX
KynbTyp. C kKapTodeseM cBg3aHO 42 Bula KApAHTUH-
HBIX 00beKTOB EquHoro nepeuns EAJC, n3 Hux Ha 31
nexabps 2023 r. Ha TEPPUTOPUU CTPAHbI KAPAHTUH-
Hble UTOCAHUTAPHBIE 30HBI YCTAHOBJIEHHI 110 5 Ka-
PAHTUHHBIM 00'bEKTaM: 30JIOTUCTOU KapTohelbHOU
"ematoze (Globodera rostochiensis), kapTodenbHO
monu (Phthorimaea operculella), paky kapTodens
(Synchytrium endobioticum), kapTodebHO KOPOBKE
(Epilachna vigintioctomaculata) u Bupouy BepeTeHo-
BUIHOCTHY KJIyOHEH KapTodens (Potato spindle tuber
viroid).

B 2023 ronmy o cpaBHeHUO ¢ 2022 roloM KOJIU-
YeCcTBO KADAaHTUHHBIX 06'bEKTOB, CBI3aHHBIX C KAPTO-
(enem, yBeTMUMIIOCh Ha OJUH BUJ: YCTAHOBJIEHA OJJHA
KapaHTUWHHAag QUTOCAaHUTApHAs 30HA Ha MJIONUALU
274,75 ra B AMypCKOH 06JI1aCTV B OTHOIIEHUU OYEHb
BPENOHOCHOI0 ITaTOTeHa — BUPOU/IAa BEPETEHOBUHO-
cTu kiybHel kapTodend. JaHHbIN BO30YIUTENb JUK-
BUUPOBAH Ha TEPPUTOPUY cTpaHbl B 2019 roxy.

OCHOBHOE pacTeHVe-X0351MH BUPOUJa — KapTo-
(esib, BMeCTe C TeM ITaTOTeH MOXKET MOPAXKATh TaAKXKe
psiI IPYTUX PAaCTEHUM ceMeUCTBa MacJeHOBBIX — TO-
MarT, 6akjgakaH, Qusaauc, mepeir.

Ha 6osbliivie pacCcTOSHYUS BUPOU], BEPETEHOBU/I-
HOCTU KJIyOHEH KapTodess pacrpocTpaHsIeTcs C 3a-
PaXeHHBIMY CeMeHaMU, PACTeHUSIMMU in Vitro U Kiry6-
HIMU KapTodess, a TakXe C paccajioi, mjofaMu
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U ceMeHaMu APYTUX pacTeHun-xo3seB. Tobko B 2023
TOLy 9TOT BUJ BBISIBJIEH B UMIIOPTUPYEMOU MapTUU
IPOLOBOJIBCTBEHHOr0 KapTodena u3 Kurag, a Takxke
B 4 mapTusax CeMdH Iepla u ToMara ua lepmanuu
u Yexuu. BUpou oka3blBaeT 3HAUUTEJIbHOE BIUSIHYE
Ha KauyecCTBO U YPOXKAWHOCTH ITOPAXKaeMbIX KYJIbTYDP.
YcTaHOBIIEHO, UTO CHMKEHYE YPOXKaNWHOCTH KapTode-
JISI MOXKET JOCTUTaTh 65%. IKOHOMUUYECKHE TI0TEPU
OT BUPOU/Ia MOTYT COCTABJIATH 4,8 MJIDJI. pybJIe.

MOHUTOPUHT TePPUTOPUU CTPaHBI, IPOBEJEH-
HbIY B 2023 rofy, mokasaJi paciipeHue apeaja orac-
HOTO BpenuTeis kapTodess — KapToheabHON MOJIN.
ITo taHHOMY OGBEKTY YCTAaHOBJIEHBI JIBE HOBbIE Ka-
paHTHHHBIE (pUTOCAHUTAPHBIE 30HbI, [TPU HTOM 006111as
IJIOLIaZb 30H B CTPaHe yBeanuyuiaach Ha 53,7 ThIC. ra.

BakHoe puTOoCaHUTApPHOE 3HAUEHNE AJI9 KapTo-
(esieBoficTBa CTPAHBI UMeET PACIIPOCTPAHEHYIE 30J10-
TUCTOM KapTOo(desIbHOM HEMATO/Ibl, KADAHTUHHBIE DU-
TOCAHUTAPHBIE 30HBI 10 KOTOPOH yCTAaHOBJIEHBI B 50
cybbekTax Poccuiickot demepaniuu Ha TEPPUTOPUU
340 MyHUIIUIIAJbHBIX PAVOHOB Ha O6IIel TIomamu
509,3 TrIC. Ta. B 2023 romy 1o 30JI0TUCTON KapToheb-
HOU HeMaTo/le YyCTaHOBJIEHO 125 HOBBIX KAPAaHTUHHBIX
puTOCAaHUTAPHBIX 30H.

OmacHbBIMU BpeAUTENSIMU OBOIIHBIX KYJIbTYD
u KapTodes IBJISIOTCS BhIIBIEeHHbIE HA TEPPUTOPUU
Poccutickoit ®eepaliuy B 3alIUIIeHHOM I'PYHTE BU-
PyChI — BUpPyC Mo3auKu nenuHo (Pepino mosaic virus),
a Takke BIIePBbIe BhIIBIEeHHBIE B Poccutickol defe-
panuu B 2023 rogy BUPYyC KOPUIHEBOW MOPIIUHUCTO-
ctu miogoB TomaTa (Tomato brown rugose fruit virus)
U TOCIIOBUPYC HEKPOTUUECKOU MATHUCTOCTH 6ajib3a-
muHa (Impatiens necrotic spot tospovirus).

B 2023 rony ycTaHOBJIEHBI 4 HOBbIE KapaHTUH-
Hble QUTOCAHUTAPHbIE 30HbI BUPYyCAa MO3aWKU IeIu-
HO, PaCIIOJIO’KEHHbIE Ha MPENIPUATUASIX 3al[UIeHHO-
T'o IPyHTAa B cy0bekTax Poccutickoit demepauu, rie
paHee Takue KapaHTUHHbIE PUTOCAHUTAPHBIE 30HbI
orcyTcTBOBaiU (B Kamykckoit u KaluHUHTPAACKOHN
o6racTsx, a Takke B [IlepMCKOM Kpae).

Bupyc KOpHUYHEBOUW MOPIIUHUCTOCTHU IIJIOLOB
tomaTa (Tomato brown rugose fruit virus) BKiro4eH
B Enunbiéi mepeuedb EAJC, Kak U BUPYC MO3auKU
nenuHo, B 2021 rogy. OCHOBHBIMU 9KOHOMUYECKU
3HAUMMBIMU €CTECTBEHHBIMYU PACTEeHUIMU-X0351€Ba-
MU BUpYyca ABIAIOTCS ToMaT (Solanum lycopersicum)
¥ Tepell CTPpy4YKoBbI# (Capsicum annuum). YkasaH-
HBIN BUJ| BIIepBble onucaH B 2015 rogy B MopmaHum.
B 20182020 rofax npon3olio CTpeMUTEIbHOE pac-
mupeHue ero apeasa. B HacTosIee BpeMs OH 06Hapy-
’KeH B psifie cTpaH EBporibl, AMepuku, AQpuKy u A3uu,
MHOTHE 13 KOTOPBIX ABJISI0TCS SKCIIOPTEPAMU CEMSIH
u TJI0H0B ToMaTa B Poccutickyio ®enepaiiuio. OCHOB-
HOU IyTh PACIIPOCTPAHEHUS JAHHOTO BUPYCa — MEX-
JyHapoIHas TOPTOBJIY 3apa’K€eHHbIMU DAaCTEHUSIMY,
ceMeHaMU U IJIoflaMu ToMmaTa u rnepua. B 2023 rony
BUDYC BBIABJIEH B 178 ciiydyasax B UMIOPTUPOBAHHBIX
B Poccutickyio ®emepaluio IIomax mepia, ToMaTa
U ceMeHax ToMaTa, IMOCTYIIUBIINX U3 A3epbaiimxaHa,
Apmenuu, Besopyccuu, Mpana, Kasaxcrana, Kurag,
Kuprusuu, TypkMmennu, Typuum 1 Y3beKucTaHa. Ycra-
HOBJIEHO, UTO TOTEPU yPOXKas IJIOJIOB TOMAaTa MOTYT

nocturatbh 70%. PacueT MOTEeHIIMAJIbHOIO S9KOHOMMU-
4eCcKoro yiiepba mokKa3bIBaeT, UTO MPU 3apa’keHUu
0T 5 110 25% TuIonIael Mpe A pusaTUi, 3aHUMaIOIIX-
Cs1 IPOMBIIIJIEHHBIM TPOU3BOJICTBOM ILIOIOB TOMAaTa
B Poccutickoii ®enmepaiiuu, nNpsaMbie IIOTEPU MOTYT
6BITH Ha YPOBHe OT 1,77 Mupp. pybJsieit xo 9,4 Map.
pybuieti.

Bupyc KOpruuHEeBOU MOPIUIMHUCTOCTU IIJIOLOB
TOMAaTa BIIEPBbBIE B CTPaHe ObLI BhIABJIEH B 2023 romy
B pesyJibTaTe IIPOBeJeHHbIX PoccebX03HAI30pOM
KapaHTUHHBIX QUTOCAHUTAPHBIX 00CIeI0BaHUN I1JIO-
JIOB TOMAaTa Ha IPEATIPUATUSAX 3l UIIEHHOT'0 TPYHTA
B 6 cy6beKTax Poccutickolt demepariny, o JaHHOMY
BUZY YCTAHOBJIEHO 6 KAPAaHTUHHBIX (pUuTOCAHUTAP-
HBIX 30H.

Kpome Toro, BiepBbie B Poccuiickoit demepaiinu
B 3al[MIeHHOM I'PYHTEe OpTaHU3aI1uu, PacIioJIoKeH-
HOI B JIeHMHTPALCKOM 006J1acTH, B paccaje XOCThI
Y T'BO3IVKY BBISIBJIEH OTTIACHBIY ITATOr€H MHOTHX CEJIb-
CKOXO3S9UCTBEHHBIX KYIbTYP — TOCIIOBUPYC HEKPOTU-
YyecKoU MATHUCTOCTH 6ab3aMuHa (Impatiens necrotic
spot tospovirus).

IlaHHBIN BUPYC IBJSETCS MINPOKUM moaudarom,
3apajkaeT MHOTOYMCJIEHHbIe BUIbl pacTeHuu us 50
60TaHUYECKUX CEMEINCTB, Cpe KOTOPBhIX MHOTUE
OBOIIIHbIE, TTOJIEBBIE, SITO/AHBbIE, IIBETOUHBIE U JIEKO-
paTUBHBIE KYJbTYyPbl. BUPYC Mopa)kaeT Bce OPTraHbI
pacTeHUli-X0354€B, BCaeIcTBUe uero shpeKTuBHO
pacIipocTpaHseTcs C 3apakeHHbBIM IT0CAJIOUHBIM Ma-
TePHaJIOM BOCTIPUMMYUBBIX KYJIbTYP. CUMTAETCS, UTO
BUPYC He epeflaeTcs ceMeHaMu. B HacTosIIee BpeMs
TOCTIOBUPYC HEKPOTUUECKOU MATHUCTOCTY 6ajib3aMu-
Ha BBISBJIEH BO MHOT'X €BPOIIEHCKUX CTPaHaX, B Ad-
puke (Erurert, Yrauma), Amepuke (Kanazma, Komymbus,
Kocra-Puka, Mekcuka, [Tanama, 'BatemaJsia, CIIA,
Yunu), Asuu (MpaH, Kurtaii, Pecrtybnuka Kopes, fdmo-
Hus), ABcTpanuy u HoBoll 3eJaHaun.

[TopaxkeHUe CeJIbCKOX03g9CTBEHHBIX PACTEHUNU
TOCIIOBMPYCOM IIPUBOJAUT K 3HAUUTEJBHOMY CHIKE-
HUIO X YPOXKAWHOCTH 1 KauecTBa MIPOLYKIIVY, TEPS-
eTCsl IeKOPATUBHOCTD IIBETOUHBIX KYJIbTYP. IKOHO-
MUYECKUe TIOTEPU OT TOCIIOBUPYCA MOTYT JOCTUTATh
2 MJIp[I. pyoJieii.

B pesynbTaTe 06ciefoBaHUl, MPOBeLEeHHBIX
Poccenbxo3Haz3opoM B 2023 rofy B TEILJIMYHOM XO-
39CTBE, PACIIOJIOXKEHHOM B SIpociaBCKOM obJiacTu,
Ha paccajie oTyplia BIepBble B CTPaHe BHISIBJIEH ellle
OIVH OTACHBIN ITATOreH OBOIIHBIX PACTEHUM, BI3BI-
BaoIMUK 6aKTEePUabHY0 IIATHUCTOCTb THIKBEHHBIX
KynbTyp (Acidovorax citrulli).

OCHOBHBIE ITOpaXKaeMble OaKTeprel pacTeHus —
orypeir, Kabavyok, ThIKBa MyCKaTHas 1 OGbIKHOBEHHA,
TaTUCCOH, apby3, AbIHS. B HacTOsIlee BpeMs IaToTeH
BBISIBJIEH B Psifie CTPAH MUPA, PACIIOJIOKEHHBIX Ha BCEX
KOHTWHEHTaX. [[epBUYHBIM UCTOYHNKOM GOJIE3HU SB-
JISIOTCSI CEMEHA, M3 KOTOPbBIX BIIOCIEACTBUY (DOPMU-
pyeTcs 3apakeHHas paccaja. Bo36ymuTesnb MOXET
JIOKAJIN30BaThCS KaK HAa TTOBEPXHOCTH, TaK U BHYTPU
ceMsH. B manpHeleM 6aKTepus MPOHUKAET BO BCe
YacTU pacTeHWH. B cTpaHaX, MMEIIINX 0Yaryu 3TOro
3a60JieBaHMs, OTMEYAJIUCh 3HAUUTEJIbHbIE ITOTEPU
ypockasi. Tak, Ha KOMMepUeCKUX Iocajkax apbysa
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MOHUTOPUHT

B CIIIA oTMeyasiuch rotepu ypoxkad oT 90 mo 100%,
B Bpasunuu motepu 6ax4eBbIX KyJIbTYP OlleHUBAJIUCH
B 40-50%, mocturag 100% [nJig HEKOTOPbIX COPTOB
nbiHU, B Typuuu notepu gocturaiu 45%. Cepbes-
HbIe DKOHOMMUYECKUE TTIOTEPU, CBI3aHHBIE C JaHHBIM
0aKTepPMO30M, OTMEeYaIUCh B Mzpauie. VICTOUHUKOM
3a60J1eBaHUS TaK)Ke MOCHYXUJIU 3apaKeHHbIe M-
MMOPTUPOBaHHBIE CeMeHa 13 CTPaH paclipocTpaHe-
Hus Bo36ynuTessa. B 2023 rogy 6aKTepuos3 BbISIBIEH
Poccenbx03HaL30pOM B 3 mapTUIX ceMsH apbysa
1 KabauKoB, OCTyNUBIIUX U3 HunepaaHmoB. [ToTeH-
LIMAJIbHBIN SKOHOMUYECKU yiep6 oT JaHHoro 3a60-
neBaHus B Poccuiickoit demepanm MOXKET COCTAB-
n1aTb 359,5 MIIH. pybJiel.

V3 KapaHTUHHBIX BpeAUTeJel 3allUINeHHO-
ro TPyHTa Ha Tepputopum Poccuiickoit demepanuu
B 2023 rofly yCTaHOBJIEHBI HOBBIE KapaHTUHHbIE

Tao6auna 1

(uTocaHUTAPHBIE 30HBI TOJIBKO IT0 3aTIaJHOMY I[BETOY-
HOMY (KaTmOPHUNCKOMY) TPUTICY — 17 30H Ha IJIOIIa-
nm 315,3 ra B 14 cybbekrax Poccuiickon ®enmepariuu.

B pesynbTaTe MpPOBeIeHHBIX 06CHeLOBAHUNI
1 MOHUTOPUHTA TeppUTOpUuM Poccutickoit denepaiinu
B 2023 rony BBHIABJIEHBI HOBblEe OUYaryu KapaHTUHHbBIX
00BEKTOB ¥ YCTAHOBJIEHBI HOBBIE KapaHTUHHbIE Du-
TOCAHUTAPHbBIE 30HEI T10 45 BUIAM, U3 HUX:

« 20 BUIOB BpeIUTEJIEH;

* 8 BUJIOB COPHBIX PACTEHU;

« 5 BUIOB I'pubOB;

« 3 Buga 6akTepuil 1 2 Buma (GUTOILIA3M;

e 4 BUJIa BUPYCOB U 1 BUPOUJ,;

* 2 BUJla HEMATOJ.

ViudopMmalius o6 yCTaHOBJIEHHBIX KAPAaHTUHHBIX
(uTOCAaHUTAPHBIX 30HAX HA TEPPUTOPUU PoCCUTICKO
denmepaliuy IpeacTaBiieHa B Tabauiie 1.

YcTaHOBJIeHHBbIEe KapaHTHHHBIE (hyiTocaHUTAPHbIE 30HbI HA TEPPUTOPUH
Poccuiickoii ®eaepanuu (1o cocTosHuio Ha 31 geka6psa 2023 r.)
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KapaHTHUHHOTIO 06'beKTAa YA X Egs KapaHTUHHOTO 0GbEKTa YA ¥xe EgE
I. HACEKOMBIE 12. KapTrodenbHas
1. AMepuKaHcKas 6esias kopoBka (Epilachna 1 1 2,3
i . 17 211 472 818,939 iginti
6abouka (Hyphantria cunea) vigintioctomaculata)
., 13. MaJiblii YepHBIY €JIOBBIT
2. AsMaTCKui IIOABUZ, e (Monochgmus sutor) 44 554 170270112,721
HeIapHoro LeJKOonpAa 8 85 50400021,4 Y
(Lymantria dispar asiatica) 14. Tlepcnkopas IIIOZOKOPKA 4 9 122.01

3. BoJibII0} UepHBIH eJI0BBIHN

ycad (Monochamus urussovii) 42 506

204750421,811

4. BocTOuHAa4 IJIOL0XOPKa

(Grapholita molesta) 15 58 82840,002
5. BocTouHaga

KallTaHOBagd OPeXO0TBOPKa 1 1 22 351,2
(Dryocosmus kuriphilus)

6. 3amafHbIN IIBETOUHBIN

(kamuOPHUNCKUIL) TPUTIC 33 49 846,044
(Frankliniella occidentalis)

7. Kanmbopgnncxaa IUTOBKA 189 19 889,02
(Quadraspidiotus perniciosus)

8. KapTodenbHas MOJb

(Phthorimaea operculella) 7 36 62015388
9. lyboBas Kpy>KeBHUIIA

(Corythucha arcuata) 5 10 61808164
10. Ko riiraTaHOBasg

Kpy>KeBHUILA 3 7 11 912,663

(Corythucha ciliata)

(Carposina sasakii)

15. Cubupckuit
LIEeJIKOTIPSAL, 24
(Dendrolimus sibiricus)

298 127 843108,3

16. COCHOBBI¥I CEMEHHOM
kyon (Leptoglossus 1 1
occidentalis)

2440

17. TabauHas 6eJIOKPBIIIKA
(Bemisia tabaci)

=
=

0,263

18. YepHblii 6apxaTHO-
TATHUCTBIN (XBOWHBIN) ycad 9 84
(Monochamus saltuarius)

30821 579,2

19. YepHblil KpamyaThIil ycad

(Monochamus impluviatus) 35 48801534,04

20. YepHBbI# COCHOBBINA

ycau (Monochamus 48 562 174228334,552
galloprovincialis)
21. dunnokcepa 6 19 2622775

(Viteus vitifoliae)

11. KopuuyHEBO-MPaMOPHBIH

kjon (Halyomorpha halys) 13 434253,538

22. Yccyputickuii mosurpad 9

(Polygraphus proximus) 62 268490015
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Ta6auia 1. IlpogosnkeHue

paiioHOB U FOPOJICKUX OKPYTOB

HasBaHue
KapaHTUHHOIO 00beKTa

Poccuiickoii Pepepanyu
KoJinuecTBO MyHHMIIUIIAIbHBIX
ILnomaab yCTaHOBJIEHHBIX

KoJsimuecTBO Cy6G'beKTOB
KapaHTHUHHBIX

(l)HTOCElHI/lTaprIX 30H, Ta

Ha3BaHue
KapaHTUHHOTIO 06'beKTAa

KosinuecTBO Cy6'bEKTOB
Poccuiickoii Pepepanyu

PaiioHOB Y rOPOJICKUX OKPYTOB

KosauuecTBO MYHUILUIIAJIBHBIX

Iliomaab yCTAaHOBJIEHHBIX
(puTOCAaHHTAPHBIX 30H, r'a

KapaHTUHHBIX

23. DXUHOTPHUIIC

4. bakTepuajibHas

aMepuKaHCKUMN 1 1 27,4 MSATHUCTOCTDb THIKBEHHBIX 1 1 6,6
(Echinothrips americanus) KkynbTyp (Acidovorax citrulli)
24. IO>)KHO-aMepUKaHCKas 5. duTorazma
TOMaTHas MOJIb 8 16 14136,273 HUCTOLeHUA I'PYIIN 2 5 6153
(Tuta absoluta) (Candidatus Phitoplasma pyri)
25. SlceHeBas udymMpynHas 6. duToruiazma
. K . 10 57 2752 489,55
3naTka (Agrilus planipennis) ’ nposnudepanuy S6JI0HN 3 7 18 648,235
. (Candidatus Phitoplasma mali)
26. SIMIOHCKHA KyK 1 1 2000
(Popillia japonica) V. BUPYCBI 1 BUPOUIbI
27. SlioHCcKas 1. IToTuBUpYyC mapKu (OCIIbI)
MTaJIOYKOBU/IHAA IIUTOBKA 1 1 355 cnuB (Plum pox potyvirus) 20 45 11805088
Lopholeucaspis japonica .
(Lop ucaspis japonica) 2. Bupyc kopuuHeBOu
II. HEMATO/bI
il MOPIUIUHUCTOCTY TIJIOLOB 4 5 126,47
1. 30JIOTHCTAS TOMaTa (Tqme_lto brown
kaprodesbpHad HeMaToza 50 340 509 344,793 rugose fruit virus)
(Globodera rostochiensis) 3. Bupyc Mo3auKu enuHo 6 6 249,496
(Pepino mosaic virus) !
2. CoeBag HeMaTg,ua 2 12 7399441
(Heterodera glycines) 4. Bupou/]; BepeTeHOBUJHOCTHU
IIL. TPUBBI Kki1ybHel kapTodens 1 1 274,75
(Potato spindle tuber viroid)
1. ACKOXUTO3 XpPU3aHTEM 1 1 0.05
(Didymella ligulicola) ’ 5. Tocosupyc
HEKPOTUYECKOH IMATHUCTOCTHU 1 1 338
2. AHTpaI?HOS 3eMJITHUKU panbzamusa (Impatiens ,
(Colletotrlqhum acutatum) 1 2 110,58 necrotic spot tospovirus)
(= C. xanthii)
VI. PACTEHUA
3. Benag pxaBunHa 5 3 6.58
xpusaHTeM (Puccinia horiana) ’ 1. AM6pO3UsI MHOTOJIETHAS 6 13 5932404
- (Ambrosia psilostachya) ’
4. [TypnypHBIU [1ePKOCIIOPO3 1 5 8669 49
(Cercospora kikuchii) ’ 2. AMbpo3sus
TIOJIBIHHOJIMCTHAS 36 380 10830391,871
5. [IATHUCTOCTH (Ambrosia artemisiifolia)
JIUCTbEB KYKYPY3bl 2 3 1004
(Cochliobolus carbonum) 3. AMOpo3ua TpexpasziesibHas 18 113 2275662.631
(Ambrosia trifida) ’
6. Pak xapTodens 10 639.168 -
(Synchytrium endobioticum) ’ 4. Topuak nonsyvuui 18 201 1448757717
(Acroptilon repens) ’
7. ®OMOIICHUC [TOACOTHEYHNKA 6 112 18563313
(Diaporthe helianthi) ’ 5. ITacyieH KOIH4Yun 4 30 5514519
IV. BAKTEPUU Y GUTOILIA3MBI (Solanum rostratum)
1. BaKTepHAbHBII 03KOT f’sgsgﬁf;‘ t“;?;;‘ﬁfrfsmm’m 4 9 43152027
TIJIOLOBBIX KYJIbTYD 19 65 451192231
(Erwinia amylovora) ZCll;Isc;iI/tI;H;IKH) 67 735 3236775905
2. BakTepuanbHoe pb-
yBgaHVe BUHOTrpaza 1 1 15,5 8. CuIroc yryioBaThlii 1 1 717
(Xylophilus ampelinus) (Sicyos angulatus) ’
3. BakTepuanbHOe yBAlaHUE 9. llenxpyc
(BuaT) KyKypy3bl (Pantoea 1 1 438 IIIMHHOKOJIIOUKOBBIN 5 10 1574,62

stewartii subsp. stewartii)

(Cenchrus longispinus)
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MOHUTOPUHT

PA3JIEJ 3. YIIPA3JIHEHUE
KAPAHTUHHBIX ®UTOCAHUTAPHBIX
30H HA TEPPUTOPUU POCCUVICKOM
®EJEPAIIMU B 2023 TOJLY

B cooTBeTcTBUU €O cTaThel 19 demepalibHOTO 3aKOHA
N2 206-@3 penieHue 06 oTMeHe KapaHTUHHOTO (UTO-
CAaHMTAPHOTO PeXXUMa U yIpa3gHeHNU KapaHTUHHBIX
(uTOCAaHUTAPHBIX 30H MPUHUMAaETCI PoccebXx03Ha -
30POM I0CJIe TUKBUAALUY TTOTYAIINY KapaHTUHHOTO
00BEKTA.

B 2023 ropy B pesyJsibTaTe IPUMEHEHUS KapaH-
TUHHBIX (QUTOCAHUTAPHBIX MEP U MepPONpPUATUU
I10 JIOKAJIU3AIUU 0YaroB U JIMKBUIAIIUY TIOTYJISITUHI
KapaHTUHHBIX 00BEKTOB yIIPa3IHEHbl KAPAHTUHHBIE
(uTocaHUTapHbBIE 30HBI 10 29 OrPaHNWUYEHHO PaCIpo-
CTPaHEeHHBbIM BUIaM U3 56 BUJIOB, 3aPETUCTPUPOBAH-
HBIX TI0 COCTOSHUIO Ha 31 mexabps 2023 I. HA TEPpPU-
Topuu Poccuiickoit denmepanuu:

e HaceKkoMmble — 15 BUOB;

e pacTeHus — 6 BUJOB;

« rpubbl — 3 BUZQ;

« HeMaTOIbl — 2 BUJIA;

e BUPYCHI — 2 BUJIQ;

» bakTepuu — 1 BUz.

Hawu6oJbIlee KOJIMYECTBO yIIpa3gHEeHHBIX B 2023
roZly KapaHTHMHHBIX (QUTOCAHUTAPHBIX 30H, KaK
U B IIpeAbIAyIIYe TObl, TPUXOAUTCS Ha 30JI0TUCTYIO
kapTodebHYyI HeMaTomy — 882 30HbI 061IeN TIIoIIA-
npio 114,4 ra.

Vi3 BpenuTenell pacTeHUU 3HAUUTEJbHOE KO-
JINYECTBO yIIpPa3gHEeHHbIX KADAaHTUHHBIX QUTOCAHU-
TapPHBIX 30H IIPUXOJUTCS Ha aMEPUKAHCKYIO OeJIyio
6a60uky (138 30H 06mIel Mmomambi0 90,5 ThIC. Ta)
U BpenuTeJiel JIECHBIX KYJIbTYP — YEPHOTO COCHOBO-
ro ycaua (60 30H o6mieil miomambio 8269 ThIC. ra),
60JIBIIIOTO YePHOTo ejJioBOTo ycada (56 30H 00IIei
IIoIaabio 7870,6 THIC. Ta), MAJIOTO YEPHOI'O €JI0BOTO
ycaua (50 30H o6mie#t mromaabo 401,3 TeIC. Ta), CU-
OUPCKOTOo HIeJNKOMpsma (42 30HbBI O6IIEH TIOIAbI0
3521,9 ThIC. Ta).

[To 6 BumaM COPHBIX pacTeHu# B 2023 romy
yIpasgHeHo 689 KapaHTUHHBIX (UTOCAHUTAPHBIX
30H Ha 0o61el miomanu 253,3 ThIC. ra, TPy 3ToM 79%
yIIpa3gHEeHHbBIX 30H IJIOaAb0 159,6 ThIC. ra IpuUXo-
IUTCS HAa aMOPO3UI0 TTOJBIHHOJIUCTHYIO.

B 2023 rozmy yrpa3gHeHO 6 KapaHTUHHBIX (QUTO-
CAHWTAPHBIX 30H 6AKTEPUATbHOT0 0XKOTA TIJIOLOBBIX
KyJbTYp Ha 06111eli rtouiaau 7,8 ThIC. Ta, UTO IBJISIETCS
Ba)XHBIM (DAKTOPOM IIPeAOTBPallleHNs JaJbHeNIIero
pacrpocTpaHeHus 3a60JIeBaHUS HA TEPPUTOPUM Poc-
cuiickoit ®enmepanuu. YnpasgHeHo 6 KapaHTUHHBIX
(puTOoCaHUTAPHBIX 30H 10 (POMOTIICUCY TOICOTHEUHNKA
U [IB€ 30HBI 110 aHTPAKHO3Y 3eMJISHUKU. Bcero B 2023
rony ympasgHeHbl 1973 kapaHTUHHbIE QUTOCAHUTAP-
Hble 30HbI 00111eH Iomanbio 20 649,6 ThIC. ra.

[To cocTtosHmi Ha 31 mexkabps 2023 T.
1o cpaBHeHUIo ¢ 2022 rogom ob1as MmaoIanb ycTa-
HOBJIEHHBIX KapPaHTUHHBIX (DUTOCAHUTAPHBIX 30H
Ha TeppuTtopuu Poccuiickoy ®demepanuy YMEHbIIN-
Jachk Ha 9695,5 Thic. ra (Ha 397 30H CHU3MJIOCH KOJIM-
YeCTBO YCTAaHOBJIEHHbBIX KADAHTUHHBIX QUTOCAHUTAP-
HBIX 30H).

VHdbopManus 06 ynpasgHeHUU KapaHTUHHBIX
¢uTocaHUTAPHBIX 30H HA TeppuTopuu Poccuiickou
depepanum B 2023 romy rpeicTaBiieHa B Tabuulie 2.

3AKJ/IIOYEHUE

KapaHnTuHHOe puTOCAaHUTApPHOE COCTOSHHE Tep-
putopuu Poccuiickoit denmepaliuy omnpeneasieTcs
Ha OCHOBAaHUU JJAaHHBIX 00CJIeOBaHUY 1 MOHUTOPUH-
ra, IPOBOAUMBIX POCCEIbX03HAL30POM B OTHOLIEHU U
KapaHTUHHBIX 06bEKTOB, BXOAAIIMX B EAVHBIN Tepe-
yeHb EASC.

Hawubosee 3HaumMbie (GUTOCAHUTAPHBIE YTPO3bI
TIPOJOBOJILCTBEHHOM 6€30ITaCHOCTY CTPAHBI ¥ KapaH-
TUHHOMY (DUTOCAHUTAPHOMY COCTOSTHUIO TEPPUTOPUU
CBSI3aHBI C BBO30OM B CTPAHY PA3JIMYHBIX BUIOB ITOIKA-
PAHTUHHOM MIPOIYKIINY, 0COOGEHHO CEMSTH CEJIbCKOXO0-
39MCTBEHHBIX PACTEHUH U ITOCAJIOUHOTO MaTepuaa.
B 2023 rogy Poccenbx03HaA30pOM B UMITIOPTUPYEMOM
TPOAYKIIVY BBISIBJIEHO 58 BUIOB KAPaHTUHHBIX 00b-
€KTOB.

ITo cocTosguuio Ha 31 mexkabps 2023 r. EAUHBIN
nepedvenb EAJC BritovaeT 249 KapaHTUHHBIX 00b-
eKTOB. B paszen [ «<KapaHTUHHbBIE BPeHbIE OPraHu3-
MBI, OTCYTCTBYIOIIIE HA TEPPUTOPUYU EBPa3miiCKOTO
9KOHOMUUYECKOro cow3sa» EguHoro nepeunsa EA3C
BXOAUT 192 BUIla BPeAHbIX OPTaHU3MOB, B paszer 11
«KapaHTUHHbBIE BpeHbIe OPTaHU3MbI, OTPAHUYEHHO
pacrpocTpaHeHHbIe Ha TeppuTopuu EBpasuiickoro
9KOHOMUYECKOTO COr3a» — 57.

B 2023 ropy B pasges I Equnoro nepeunsa EA3C
JIIOTIOJTHUTENIbHO BKJIIOUEH OJWH BUJ, BPEIHOTO Opra-
HU3Ma — KaaudopHuiickuil menkyH (Limonius cali-
fornicus).

Ha tepputopuu Poccuiickoit denepaliuu mo co-
cTosiHUIO Ha 31 mekabps 2023 I. ycTaHOBJIEHbI KapaH-
TUHHbIE (PUTOCAHUTAPHBIE 30HBI IT0 56 KAPAHTUHHBIM
06BEKTAM.

ITo cpaBHeHUI0 ¢ 2022 roOM KOJIMUYECTBO pac-
MNPOCTPaHEHHBIX Ha TeppuTopuu Poccuiickoir de-
Iepanuy KapaHTUHHBIX 00bEKTOB YBEJIUYUJIOCH
Ha 6 BUJOB: BbIIBJIEH OLUH BUJI BPeAuUTEJNsa (SIII0H-
CKas IaJIOUYKOBUIHAS IIUTOBKA), IBa BUIa 6aKTepuil
(Bo30ymuMTENM GAKTEPUATBHOIO YBIIAHUS (BUJITA) KY-
Kypy3bl U 6aKTepUualbHON NITHUCTOCTU ThIKBEHHBIX
KYJIBbTYP), IBa BUPyca (BUPYC KOPUUHEBOU MOPIIUHU-
CTOCTH ILJIOZOB TOMATa ¥ TOCTIOBUPYC HEKPOTUUECKOM
MISTHUCTOCTU 6ajib3aMMHA) ¥ OJUH BUPOUL (BUPOU,
BEPETEHOBUIHOCTY KJIyOHEN KapTohes).

B pesynbTaTe MpOBeIeHHBIX 06CeLOBAHUNI
W KapaHTUHHOTO (pUTOCAHUTAPHOIO0 MOHUTOPUHTA
Tepputopuu Poccuiickoit ®enepanuu B 2023 rogy
BBISIBJIEHBI HOBBI€ OUaru KapaHTUHHBIX 00bEKTOB
U YCTAaHOBJIEHBI HOBbIe KapaHTUHHbIE (UTOCAHUTAP-
Hble 30HBI 110 44 BUJaM.

Hawu6oJiee pacnpocTpaHeHHBIMU I10 KOJIUUECTBY
U TJIOUIAZISIM YCTAHOBJIEHHBIX KAPAHTUHHBIX (PUTO-
CAaHUTaPHBIX 30H ABJISIOTCSA 14 KapaHTUHHBIX BUIOB
BpenuTeel JIECHBIX U JIECOIEKOPATUBHBIX KYJIBTYP.
Cpenu maHHBIX BUJOB Hanbojiee pacIrpocTpaHeHbl
cJIelyIoIIvie BpeqUTEIN Jieca: 6OIbIIION YePHBIN eJ10-
BBIH ycau, YepPHBIY COCHOBBIYA ycay, MaJiblii YepPHBIN
€JIOBBIYM ycay, CUOMPCKUY IMIEJKOIIPSJ, a3uaTCKUu
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Tao6auna 2

YupasgHeHVe KapaHTUHHBIX (l)PlTOC&HI/ITapHBIX 30H HAa TEPPUTOPHUHAN

Poccuiickoii ®eaeparnuu B 2023 roay
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KapaHTUHHOTO 060'beKTa YA X B g8 KapaHTUHHOI'0 06bEeKTa ¥ Eao BEeEs
I. HACEKOMBIE II. HEMATO/bI
1. AMeprKaHcKas 6esas 31 90548.9 1. 3onoTucrasa kapTodenabHas
6abouka (Hyphantria cunea) ’ "ematoza (Globodera 23 81 114 430,244
2. BosibIoii YepHbIA rostochiensis)
€JIOBBIN ycau 8 70 7870 587,6 2. CoeBag HeMaToza 1 1 5194 52
(Monochamus urussovii) (Heterodera glycines) ’
3. BocTouHas miogokopka 5 4 II1. T'PUBbI
(Grapholita molesta) 1. AHTPaKHO3 3eMIIHUKYU
4. 3amaHbIA [[BETOYHBINA (Colletotrichum acutatum) 5 9 942
(kanmuOPHUNCKUI) TPUTIC 7 8 57,02 (= C. xanthii) ’
(Frankliniella occidentalis) 2. Pax kaprodens L 1008
5. ly6oBasg Kpy»KeBHUIIA 1 9 23310.36 (Synchytrium endobioticum) ’
(Corythucha arcuata) ’ 3. doMoIICUcC OLCONTHEUHUKA
. . . . 2 4 75,2
6. Kanmudoprauickas (Diaporthe helianthi)
IATOBKA (Q)UadraSPldloms 2 2 1,08 IV. BAKTEPUY U ®UTOTLJIA3MBI
perniciosus
1. BakTepuabHbIN 0XKOT
7. Kaquq’eﬂbHaﬂ MOJIb 1 1 IIJIOLOBBIX KYJIbTYD 4 7 7850
(Phthorimaea operculella) (Erwinia amylovora)
8. Manbiit qeprIﬁ eJIOBBII 9 13 401 281.226 V. BUPYCHI 1 BI/IPOI/IHIJI
ycau (Monochamus sutor) ’
5. Cut - 1. TloTuBUpYC MmapKu (OCIIbI) 3 865.6
- LHOUDPCKUY IIENTKOTIDSAN, cnuB (Plum pox potyvirus) ’
(Dendrolimus sibiricus) 4 25 3521858
- 2. Bupyc M03auKy IETIUHO 1 1 4
10. quHbH:I GapxaTHo- (Pepino mosaic virus)
IATHUCTBIY ycad 2 6 29099
(Monochamus saltuarius) V1. PACTEHUS
11. YepHBblIil COCHOBBI 1. Ambposus
ycad (Monochamus 12 80  8269002,736 [OJMBIHHOIMCTHAA 15 105 159613,796
galloprovincialis) (Ambrosia artemisiifolia)
12. YepHbIil KpamruaThlil ycau 1 19936 2. AMOpO3HA Tpexpas- 3 13 4266,49
(Monochamus impluviatus) penbHast (Ambrosia trifida)
13. Yeeypuiickuit momurpac ) ) S058 3. AMGpQBHH MHOTOJIETHAS 1 5 13
(Polygraphus proximus) (Ambrosia psilostachya)
14. FO)xHOaMepUuKaHCKag 4. FOp%.llK TOJI3y 1N 7 13 8620,594
TOMaTHasa MOJIb 2 2 18 (Acroptilon repens)
Tuta absolut . 7
(Tuta absoluta) (SS FllacneH KOJtIIO‘j[lI/II/I) 5 3 894
15. flceHeBas n3yMpynHas 11 37163.9 olanum rostratum
3jartka (Agrilus planipennis) ’ 6. [MoBunuku (Cuscuta spp.) 17 57 79855,502

TIOZBUA, HETIAPHOT'O MIEJTKOTIPSA, YePHBIM KparryaThlil
ycad, 4epHbIY 6apXaTHO-TISTHUCTBIN ycad.

B 2023 rogy npu npoBeneHuu PoccesbXxo3Ha-
30POM KapaHTUHHOTO (PMTOCAHUTAPHOTO MOHUTO-
PpUHTa yCTaHOBJIEHO 260 HOBBIX KAPDAHTUHHBIX UTO-
CaHUTAPHBIX 30H 10 12 BUAaM BpeAuTeel JIeCHBIX

KYJbTYD, IIPA 3TOM OCHOBHOE UX KOJIUYeCTBO (88%)
MIPUXONUTCS Ha 5 BUJOB: YCCYPUUCKUYT moaurpad
(60 30H), MaJIbIi YepHBIN eoBBIN ycad (51 30HA),
YepHBIX COCHOBBIN ycau (50 30H), 60JBLUION Yep-
HBIN eJI0BBIH ycad (38 30H), CUOMPCKUY MIETKOIIPS,
(29 30H). [To BOCTOYHOU KAaIlITAHOBOM OPEXOTBOPKE
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¥ COCHOBOMY CEMEHHOMY KJIOILy HOBBIE€ 0Yaru He BbI-
SIBJIEHBI.

B pesynbTaTe CHATUSA KapaHTWHA C PaHee BBI-
SIBJIEHHBIX 0YaroB II0CJ€e MPOBeJleHUsT Mep 60PbOBI
U BBISIBJIEHUS HOBBIX ouaroB Ha 31 mekabps 2023 1.
110 cpaBHeHUIo ¢ 2022 rozoM 1oAY KapaHTUHHBIX
(ruTocaHUTAPHBIX 30H 110 3 BUZAM BpeauTee geca
He U3MEeHUJIUCH, 10 6 BUJaM YBeJIMUUJIUCH U T10 6 BU-
J1aM YMEHBbIIUJIUCh.

BTopo¥ rpymnioi KapaHTUHHBIX BPEIHBIX 00b-
€KTOB, BBIIBJIEHHBIX B 2023 rony Ha TEPPUTOPUU
Poccuiickoir ®enepaliuu, SBISIOTCA 9 BUIOB COPHBIX
pacTeHm, U3 KOTOPBIX 10 COCTOSHUIO Ha 31 mexabps
2023 1. HarboJIee pacIpoCTpaHeHbl aMOPO3USI ITOJIbIH-
HOJIMCTHAs, TOBUJIMKY, aMOPO3Us TpexpasmesibHas
¥ TOPYaK ITOJIBy YU,

B 2023 ronmy apeaJi 8 BUIOB COPHBIX PacTeHUMU
YBEJIMUUIICA B pe3ysibTaTe ycTaHOBJIeHUA 1035 HOBBIX
KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H Ha 06IIeH I1JI0-
manu 4630,8 Toic. ra. Haubosblilee KOJIUYECTBO yCTa-
HOBJIEHHBIX HOBBIX KADaHTUHHBIX (DUTOCAHUTAPHBIX
30H (99,1%) TPUXOIUTCS HAa aMGPO3UFO TIOJIBIHHOJIUCT-
Hy10 (476 30H), moBUJIMKY poma Cuscuta (386 30H), Top-
Jak rosi3yuui (87 30H) 1 aMOGPO3MI0 TPeXPasAebHY0
(77 30H).

Kpome kapaHTUMHHBIX BUIOB COPHBIX PAaCTeHUN
C 3ePHOBBIMU KYyJIbTyPaMU CBSI3aHBI U APyTrUe orpa-
HUYEeHHO pacIpoCcTpPaHeHHbIe Ha Teppurtopuu Poc-
cuiickolt ®enepaliuu BpeHble OPraHu3Mbl ENMHOTO
nepeuHs EAJC (coeBas HeMaTo/ia, BO30OYAUTEID ITyp-
IIyPHOTO 11€pPKOCII0P03a, BO3OYIUTENb IAITHUCTOCTU
JIUCThEB KYKYPY3bl, 8036y0umesns 6axmepuaibH0o20 yes-
daHus (8unma) KyKypy3ot).

O6ciiemoBaHus, IIpoBeleHHbIE B 2023 romy, 1mo-
KaszaJiu yxy[lleHre KapaHTUHHOT0 (UTOCAHUTAPHO-
IO COCTOSIHMS TI0CEBOB Ba)XKHEMIIEH IJis CeNbCKOTO
xo3s#cTBa Poccuiickoit demepalin MacIuIHOM KyJIb-
TYPbI — TIOACOJTHEUHUKA: BbISIBJIEHO 12 HOBBIX OUaroB
U yCTAHOBJIEHA OJJHA HOBAasl KapaHTUHHASA QUTOCAHU-
TapHad 30Ha Ha miomaau 100 988,3 ra B OTHOIIEHUM
rpubHoro 3aboseBanus (poMoIicrca IOACOTHEUHUKA.

C IJIOOBBIMU U AATOLHBIMU KyJIbTypaMU CBS3a-
HO 12 BUJ0B KaPAaHTUHHBIX 06BEKTOB, IT0 KOTOPBIM
YCTAHOBJIEHBI KAPaHTUHHbBIE QUTOCAHUTAPHbIE 30HBI
Ha TeppuTtopuu Poccuiickoit ®emeparuu (Haubosee
pacmpocTpaHeHbl aMepuKaHcKas 6ejas 6a6oyka, Ka-
nudopHUickasd MUTOBKA, BO30yAUTENh 6GaKTepruaib-
HOTO 0XKOTa IJIOLOBBIX KYJIbTYP U BOCTOYHAS IIJIOLO-
JKOPKa).

B 2023 romy yCcTaHOBJIEHBI HOBble KapaHTUH-
Hble (pruTOCaHUTAPHBIE 30HBI B OTHOIIeHUU 10 BUIOB
KapaHTUHHBIX 06bEKTOB, CB3aHHBIX C IJIOLOBBIMU
U ATOAHBIMU KynbTypaMu. Haubosblllee UX KoJimue-
CTBO YCTAHOBJIEHO B OTHOIIIEHUY aMePUKAHCKOU 6eJI0it
6abouky — 16 30H Ha 0b1IeH maomaau 124,5 Toic. ra.

Cepbe3Hyio QUTOCAHUTAPHYIO YIPO3y [IJIsI Calio-
BOJZICTBA M MUTOMHUKOBOJCTBA, & TAKXKe JIECHOTO XO-
3511CTBA U JeKOPATUBHOTO Ca/I0BOZICTBA IIPEICTABIISIET
6aKTepUaTbHBIN 0XKOT TUIOAOBBIX KYJIbTYP. B 2023 rogy
BBISIBJIEHBI HOBbIE 0Uaru 6aKTepruaIbHOTO 0XKOTa TIJIO0-
JIOBBIX KYJIbTYD M YCTAHOBJIEHO 7 HOBBIX KADAHTUHHBIX
¢uTOCaHMTAPHBIX 30H Ha TJIONIAIM OKOJIO 186 ThIC. ra.

BriepBble manHoe 3a6ojieBaHVe BBISBJIEHO B Ps3aH-
CKoOM obJytacTu 1 Ha Tepputopuu KabapauHo-bBankap-
cKo¥ Pecry6GnKu.

C kapTodesieM CBSI3aHO 42 BUAA KAPAHTUHHBIX
00beKkTOB EnnHoro nepeuns EASC, u3 Hux Ha 31 me-
Kabps 2023 I. Ha TEPPUTOPUM CTPaHbl KAPaHTUH-
Hble (UTOCAHUTAPHbIE 30HBI YCTAHOBJEHHI 110 5 Ka-
PaHTUHHBIM 00'bEKTaM: 30JIOTUCTOHN KapTodeabHOM
HeMaToze, KapTodesbHON MOJIM, paKy KapTodes,
KapTodesbHON KOPOBKE U BUPOUAY BEPETEHOBUIHO-
ctu kny6Hel kapTodesisa. B 2023 rogy mo cpaBHEHUIO
¢ 2022 roloM KOJIUYECTBO KapPaHTUHHBIX 00BEKTOB,
CBSI3aHHBIX C KapTodeeM, yBeIUIUI0Ch Ha OAVH BUJ,
yCTaHOBJIEHA OjHA KapaHTUHHAS (PUTOCAHUTApPHAT
30HA Ha miomanu 274,75 ra B OTHOLIEHWY BUPOHUA
BEPETEHOBUIHOCTY KJIyOHEelN KapTodes.

MOHUTOPUHT TEPPUTOPUU CTPAHBI, IPOBEIEH-
=Bl B 2023 rozy, MoKasaJj paciiupeHyre apeasa orac-
HOTO BpenuTess kapTodens — kapTohebHON MOJIU.
ITo maHHOMY O0OBEKTY YCTAaHOBJIEHBI IBe HOBbIe Ka-
paHTHUHHBIE (PUTOCAHUTAPHBIE 30HbI, [IPK HTOM 001Ias
IJIOILA b TAKUX 30H yBeJauuuaach Ha 53,7 ThIC. ra.

BakHoe puTOCaHUTAPHOE 3HAUEHUE AJIS KapTo-
(¢eseBoOZICTBA CTPaHbl UMEET PaCIIPOCTPaHEHUE 30J10-
TUCTOM KapTO(heJbHOM HeEMaTOIbl, KApaHTUHHBIE (QU-
TOCAaHUTAPHBIE 30HBI 10 KOTOPOM YCTAaHOBJIEHEI B 50
cybbekTax Poccuiickol ®efepanuu Ha TEPPUTOPUN
340 MyHUIIMTAJIbHBIX PAaOHOB Ha O6INEeH TIouanmn
509,3 TbIC. Ta. HecMoTp4 Ha BeisiBJIeHUE B 2023 romy
HOBBIX 0YaroB 30JIOTMCTOM KapTo(eTbHON HEMATOIbI
U yCcTaHOBJIeHUE 125 HOBBIX KAPAaHTUHHBIX (puTOoCa-
HUTAPHBIX 30H, 001Ilee UX KOJIMUYECTBO 10 CPaBHEHUIO
¢ 2022 roJ1oM YMeHbIIUJIOCh Ha 757, 06IIas Iomamb
TaKWX 30H yMeHbILIWJIach Ha 86,2 TEHIC. Ta.

OmacHBIMU BPeUTENSIMU OBOIIHBIX KYJIbTYP
U KapTodens 9BJISI0TCS BbIIBI€HHbIE B 3alUIIIEHHOM
TPYHTE BUPYCHl — BUPYC MO3AUKM IETIMHO, a TaKXe
BIIEPBbIE BBHISIBJIEHHBIE B Poccuiickoii demepaiiuu
B 2023 romy BUPYC KOPUYHEBON MOPUIMHUCTOCTH
TIJIOZ0B TOMAaTa U TOCIIOBUPYC HEKPOTUUECKOM MISAT-
HucTtocTu 6ajib3aMuHa. Bupyc KopuuHeBOU MOPIIU-
HUCTOCTH IIJIOZ0B TOMAaTa BIIEPBbIE B CTPAHE BhISBIIEH
B 2023 rozy B pe3yJsibTaTe IIPOBeJeHHbIX Poccenbxo3-
Ha/I30POM KapaHTUHHBIX (UTOCAHUTAPHBIX 06CIIe/0-
BaHMU IIJIOJOB TOMAaTa Ha MPEAIIPUITUIX 3allUIIeH-
HOTO 'PyHTa B 6 cyobeKTax Poccutickoit demepaiiuy,
110 JaHHOMY BUZY YCTAQHOBJIEHO 6 KapaHTUHHBIX Pu-
TOCAaHUTAPHBIX 30H. Tak)Ke BIIepBbIE B CTPAaHE B 3alllu-
IeHHOM I'PYHTE OPTaHU3alluK, PACIIOJI0KEHHOI B Jle-
HUHTPAJICKOM 06J1acTH, B paccajie XOCThI U TBO3AUKU
BBISIBJIEH TOCIIOBUPYC HEKPOTUYECKOU TSI THUCTOCTH
GaJib3aMMUHA — OTIACHBIH ITATOTeH MHOTUX CEJIbCKOXO0-
39UCTBEHHBIX KYIbTYP.

B pesynbTaTe 06ciemoBaHUM, NPOBEAEHHBIX
Poccenbxo3nan3opom B 2023 rofy B TEILJIMUHOM XO-
391CTBe, PACIIOJIOXKEHHOM B JpocjaBcKoOM obgacTy,
Ha paccajie orypila BIIepBble B CTPAaHE BBISIBIIEH ellle
OIVH OTACHBIN MTaTOTeH OBOIIHBIX PACTEHUMN, BbI3bI-
Balomuil 6aKTepraibHYI0 MATHUCTOCTh ThIKBEHHBIX
KynbTyp (Acidovorax citrulli).

V3 KapaHTUHHBIX BPeAUTEJEeH 3alUINEeHHO-
ro rpyHTa Ha TeppuTopuu Poccutickoit denepanuu
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MOHUTOPUHT

B 2023 rozy ycTaHOBJIEHBI HOBbIE KapaHTUHHEBIE
¢uTocaHUTapHbIE 30HBI TOJBHKO I10 3aaJHOMY 1iBe-
ToYyHOMY (KanudopHuUiickoMy) Tpurncy — 17 30H
Ha muomanu 315,3 ra B 14 cy6bekTax Poccuiickoit
denepanuu.

B 2023 ronmy B pesynbTaTe IPpUMEHEHUA KapaH-
TUHHBIX (QUTOCAHUTAPHBIX MEP U MEPONPUATUN
10 JIOKAJIM3All¥ 0YaroB U JIMKBUI AWMU TTOMYJIAIUN
KapaHTWHHBIX 06bEKTOB yIIpa3HEHbl KADAHTUHHBIE
duTOoCaHUTAPHBIE 30HBI 10 29 OrPaHUYEHHO PACIIPoO-
CTpaHeHHBIM BUIAM U3 56 BUAOB, 3aPEeTUCTPUPOBAH-
HBIX I10 COCTOSHMIO Ha 31 mekabps 2023 I. HA TEPPU-
Topuu Poccutickoit ®enepaiuu.

HauboJsiblliee KOJUYECTBO yIMIpas3AHEHHBIX
B 2023 rofly KapaHTUHHBIX (PUTOCAHUTAPHBIX 30H, KaK
U B IIPebIAYIINE FOLbl, TPUXOIUTCS Ha 30JI0TUCTYIO
kapTodesbHy0 HeMaToLy — 882 30HbI 06111eli TIIoIa-
nbio 114,4 ra.

V3 BpenuTesell pacTeHUN 3HAUUTENIbHOE KO-
JINUECTBO yIIpa3LHEeHHBIX KAPDAHTUHHBIX (UTOCAHU-
TAPHBIX 30H IIPUXOAUTCS HA aMePUKAHCKYI0 OeJryio
6abouky (138 30H obuiell miomaabio 90,5 ThiC. ra)
U BpeAuTeiell IEeCHBIX KYJIbTyP — YePHOT'0 COCHOBO-
ro ycauda (60 30H ob6iie# miomanbo 8269 ThIC. ra),
GOJIBIIOTO YEPHOTO eJ0BOTO ycada (56 30H 00IIeH
ILJI0IA b0 7870,6 THIC. Ta), MAJIOTO YEPHOI'0 €JI0BOI0
ycaua (50 30H o61eit momazabio 401,3 ThIC. Ta), CU-
OUPCKOTO HIENKOMNpPsAa (42 30HBI O6IIEN TJI0IA IO
3521,9 ThIC. Ta).

I[To 6 BUJaM COPHBIX pacTeHu# B 2023 romy
yrnpasgHeHo 689 KapaHTUHHBIX (UTOCAHUTAPHBIX
30H Ha 001el miomany 253,3 ThIC. ra, IIPY 3ToM 79%
yIpasgHEeHHbBIX 30H IJIOaAb0 159,6 TeIiC. ra Mpuxo-
IUTCS HAa aMOPO3UI0 TTOJIBIHHOJIVICTHYIO.

B 2023 romy ynpasgHeHO 6 KapaHTUHHBIX (DUTO-
CAHUTAPHBIX 30H 6AKTEPUAJIBHOTO 0XKOTA TIJIOIOBBIX
KyJbTyp Ha 06111eli ioniaau 7,8 ThiC. T'a, UTO IBJISIETCS
Ba)KHBIM (DAKTOPOM ITPEIOTBPalleHus JaJIbHEeNIIero
pacnpocTpaHeHus 3a60eBaHMUs Ha TEPPUTOPUHU Poc-
cutickon demepalinu.

Bcero B 2023 ronpy ynpasgHeHbl 1973 KapaH-
TUHHBbIE QUTOCAHUTAPHBIE 30HBI OOINEH IJIOIALbI0
20649,6 ThIC. Ta.

B pe3ynbTaTe BBISIBJIEHNS HOBBIX OUaroB KapaH-
TUHHBIX 00bEKTOB U YCTAHOBJIEHUST HOBBIX KapaH-
TUHHBIX (UTOCAHUTAPHBIX 30H, a TaKXe yrpasgHe-
HUSI QUTOCAHUTAPHBIX 30H IOCJie IPUHATUSI Mep
T10 TUKBULAIIUY TTOMYISIINH KapaHTUHHBIX 06 bEKTOB
B 2023 rony 1o cpaBHeHUIo ¢ 2022 rozoM ob1ras IJio-
maAb KaPaHTUHHBIX 30H 110 38 BUJaM yBEJIUYUIIACh,
1o 9 BUJaM — YMEHbIIWJIACh, 110 9 BUJaM — He U3Me-
HUJIaCh.

ITo cocTosuuio Ha 31 mexabps 2023 1. 110 cpaBs-
HEHUIO C aHAJIOTUYHBIM epuomom 2022 roza obiiee
KOJIMUYECTBO YCTAHOBJIEHHBIX KaPaHTUHHBIX (hUTOCA-
HUTAPHBIX 30H Ha TeppuTopuu Poccuiickoir demepa-
IIUM COKPATUIOCh Ha 397, 0611as UX IUIONagb YMEHD-
mujiach Ha 9695,5 ThiC. ra.
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AHHOTALIUA

CTaThs OCBAIIEHA YETBIPEM BPEJAHBIM BULAM ILJIO-
JIOBBIX TOJITOHOCUKOB M3 poja Anthonomus Germar,
UMenIIuM (puTocaHUTapHOe 3HaUYeHue I Poccun,
a mMeHHO: Anthonomus signatus Say, 1831 (3eMIgHUY-
HBIH 1TouKoen), Anthonomus eugenii Cano, 1894 (mepeu-
HBIH JOJITOHOCUK), Anthonomus grandis Boheman, 1843
(XJIOIKOBBIY IOJNTOHOCUK) U Anthonomus quadrigibbus
(Say, 1831) (ueTbipéxbGyropuaThiii 11BeTOE). [IpHBe-
JIeHbI CBEJIEHHUS 0 COCTaBe, reorpadrueckoM pacIipo-
CTpaHEHWU U MUIIEBBIX IPEAIIOUTEHUAX pona Antho-
nomus, SIBISIIOIIETOCST ONHUM U3 KPYITHEUIIUX CPENU
JKYKOB JIOJITOHOCUKOB I10 YKCJTy BUZIOB, a TAKXKE 06 UH-
Ba3WOHHOM IIOTEHITUAJIE €T0 OTAEbHbBIX IIPEICTABUTE-
Jietr. laHa oburas nHGoOpMaIs 0 KaXXI0M U3 YEThIPEX
YKa3aHHBIX BbIIIIE€ BPEHBIX BU/IOB, KOTOPas BKJIIOYAET
B cebs maHHBbIEe 06 UX PACIPOCTPAHEHUN, KOPMOBBIX
pacTeHusIX, 0COGEHHOCTSIX OMOJOTUY, KAPDAHTUHHOM
cTaTyce KakK JJIs OTIeIbHBIX CTPaH, TaK U JJIT MEXIY-
HapOIHBIX OPTaHU3AIUHN, U O HETAJSIX NHBA3UU STUX
BpEenUTENIEN 3a TIPeesibl X eCTECTBEHHOTO apeasa.
VcciemoBaHa u JeTaJbHO 00CyxmeHa MopdosoTus
HEKOTOPBIX YaCTeH WX TeJia, HeCYIIuX yAOoOHbIe IJIs
UCIIOJIb30BAaHUS NUArHOCTUYECKME TIPU3HAKU. Peub
unéT, B IIePBYI0 04epeb, 0 GopMe nepeaHux 6émep
¥ IepegHUX rojJieHel, CTPOeHUY 3IearyCcoB CaMIIOB
U 1IBETE BOJIOCKOB, COCTABJISIONIUX OTYyLIIEHE KYKOB.
Ha ocHOBaHUY 3TUX U HEKOTOPBIX APYTUX TPU3HAKOB
TIPEeIJI0XKeH KITI0Y IJI UATHOCTUKY YIIOMSIHYThIX Ye-
TBIPEX BUJIOB poza Anthonomus. YKazaHo HallpaBjeHUe
HaJIbHEHIIUX KCCIeNOBaHUM 110 3asBJIEHHOU TeMe.
Bce mcIionb30BaHHBIE B CTAThe M300PaKEHUS )KYKOB
¥ OTJEJIbHBIX YaCTEH UX TeJia SIBJISIOTCSI OPUTUHAb-
HBIMU; B paszeiie «MaTepuaJibl ¥ MeTOIbI» IIPUBEIEHbI
CTI0COGBI ITOJTyYEHNS U TIOCTIEIYIONIE 00paboTKY STUX
nzo0pakeHuit. CTaThsl IPEACTABISIET UHTEPEC IJIs 9H-
TOMOJIOTOB, CIIEIIMaJINCTOB B 00JIaCTH (PUTOCAHUTAP-
HO¥ GMOJIOTUY U 3aIIUThI PACTEHUH.
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ABSTRACT

The article is devoted to four harmful weevil species of
the genus Anthonomus Germar, being of phytosanitary
importance for the Russian Federation, namely: An-
thonomus signatus Say, 1831, Anthonomus eugenii Cano,
1894, Anthonomus grandis Boheman, 1843 and Antho-
nomus quadrigibbus (Say, 1831). It provides data on the
composition, distribution and trophic preferences of
the genus Anthonomus, one of the most numerous in
species among Curculionidae, as well as the invasion
potential of its representatives. It outlines the gener-
al information about each of the four stated harmful
species, including the data on its distribution, host
plants, biology, quarantine status for certain countries
and international organizations, its invasion beyond its
natural area. There has been studied and thoroughly
discussed the morphology of some of its body parts
bearing diagnostic characters easy to use. It concerns,
primarily, the shape of the fore femurs and fore tibi-
ae, the structure of male aedeagus and the color of the
hairs that make up the pubescence of beetles. Based
on these and some other characters, a diagnostic key
to the mentioned four species of the genus Anthono-
mus has been proposed. The direction of further re-
search on the stated topic is indicated. All images of
beetles and individual parts of their bodies used in the
article are original; the “Materials and Methods” sec-
tion provides methods for obtaining and subsequent
processing of these images. The article is of interest to
entomologists, specialists in the field of phytosanitary
biology and plant protection.
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MOP®OJIOTMA MORPHOLOGY

Knrouesvle cnosa. 3eMISHUYHBIN IIOYKOE[, IIe-
PEYHBIN IOJTOHOCUK, XJIOTIKOBBIM [OJITOHOCHUK, de-
THIPEXOYTOpYaThIN JOJTOHOCUK, NUArHOCTUKA, Bpe-
IVTEeJU PACTEeHUM.

BBEJJEHUE

ol Anthonomus Germar, 1817 aBua-
eTcs OLHUM U3 KPyNHeUIIUX PoLoB
cpenu )KyKOB JIOJITOHOCUKOB. B cOOT-
BETCTBUHU CO CIMCKOM BuUAOB Curcu-
lionidae Tpu6sr Anthonomini, omy-
6JMKOBAHHOM B OTKPBITOM [IOCTYIIE
MHUPOBBIM CIIEIIMAJILCTOM IIO BTOU
rpynme YsiiHoMm Kmapkom (Clark,
2013), B cocTaB poja BXOOUT 558 BUAOB, pacipee-
JIEHHBIX 110 10 mogpogaM. BOJIbIIMHCTBO BUIOB pac-
TIPOCTpPaHeHo Ha aMepUKaHCKOM KOHTUHEHTe, 58 BU-
OB U3BeCTHHI U3 [lajleapKTUKU, U JUlIb 14 BULOB
BCTPEYAIOTCA 3a ITPeJieJIaMy YKa3aHHbIX TEPPUTOPUH.
Cpeny nipeficTaBUTENEN 9TOTO POA UMEETCS MHOXe-
CTBO CEPHE3HBIX BPeAUTEJIEN KYIbTYPHBIX PACTEHUH,
B IIEPBYI0 OUEPED MIJIOMOBBIX U ATOLHBIX, HO TaKXKe
OBOIIHBIX, IIBETOYHBIX, TEXHUYECKUX, IEKOPATUBHBIX.
OCHOBHOI BpeJ HAHOCAT JINYUHKU, KOTOPbIe pPa3BU-
BarOTCY B MOYKAX, IIBETKAX, IIJIOZAX, CeEMeHax, a y He-
KOTOPBIX BUZOB B rajijiax.

[TouTu Bce XKyKU poga Anthonomus SBISIIOTCS XOPO-
1110 JIETAIOIIIMU ITOABYYKHBIMY HACEKOMBIMU, UTO SIBJISI-
eTCsI TIPeIIOChUIKON I UX MTOBBINIEHHOM BO3MOXKHO-
CTH PacIpOCTPaHEeHUs 3a IIPeeJibl CBOEro HaTUBHOTO
apeaJia He TOJIbKO C CeJIbCKOX03SICTBEHHOU ITPOIYK-
1Mel, HO U C Pa3juYHBIMU BUZAMU TpaHcHopTa. Tak,
ceBepoaMepPUKAHCKUI IEPEYHBIN TOJITOHOCUK Antho-
nomus eugenii Cano, 1894 B nnocnenuue 15 jgeT HEOLHO-
KpaTHo 3aBo3uJcs B Hunepiauabl 1 ViTanuio, Ipy 3TOM
B 06eux cTpaHaX OH OOHAPY>KUBAJICS HE BO BBO3UMOU
MPOAYKIINHY, a Y)Ke HETIOCPEICTBEHHO B IIPOMBIIILIIEH-
HBIX ITOCaJIKaX KaK B TEIJIMIIAX, TaK U B TToJIe (Speranza
et al., 2014; EPPO, 2014). I[Toka ero oyaru yJaBajgoch
JINKBUIVPOBATD. IO)KHOAMEPUKAHCKUY XJIOTIKOBBIHA
IoJiroHocuk Anthonomus grandis Boheman, 1843 He-
OIHOKpPaTHO NpoHuKaJ B CIIIA, Ipy 5TOM I10 KpaliHel
Mepe B 7 IITaTaxX OH Tak)ke 06HAPY>KMBAJICS yoKe HETIO-
CpeliCTBEHHO B I10Jie. 3[leCch TakKXXe oyaru BpeMeHHO
yIaBaJOCh JUKBUAMPOBATh, KpOMe ITaTa Texac, rae
BPEIUTENb NIXPOKO PACITPOCTPAHMIICS, a IIporpaMma
10 ero JUKBUganuu npogosnkaercs (Raszick, 2021).
VIHBa3uu OCYUIECTBJISIOTCS U U3 EBPOIIBI HA aMepH-
KaHCKUY KOHTUHEHT. [[IMPOKO pPacipoCTpaHEHHBIN
B P® BpenuTe b, MATUHHO-3€MIITHUYHBIN TOJITOHOCUK
Anthonomus rubi (Herbst, 1795), 6yKBaJbHO HECKOJIBKO
JIeT Haza ObLJI 3aPEeTMCTPUPOBAH U y)Ke 060CHOBAJ-
cg B KaHafle, pacripoCTpaHUBIINCE T10 KpaliHell Mepe
B Bputanckoit Konmym6uu (Franklin et al., 2021; New
records of Curculionoidea..., 2022). C 1pyroi CTOPOHEI,
Ha poccuiickoM JlanbHeM BocToke o6Hapy»XeH SMIOH-
CKUM BpenuTenb s6souu A. mali Kojima et Morimoto,
1994 (Korotyaev, Kurbatov, 2021).

B 6aze ganHbIX EBponelicko-cpenu3eMHOMOP-
CKOM opraHmsaluu 1o 3amute pacteHuin (EO3P)

Key words. Anthonomus signatus Say, Anthonomus
eugenii Cano, Anthonomusgrandis Boheman, Anthonomus
quadrigibbus Say, diagnosis, plant pests.

INTRODUCTION

he genus Anthonomus Germar, 1817 is one

of the largest genera among weevil bee-

tles. According to the list of Curculioni-

dae species of the tribe Anthonomini, pub-

lished in the public domain by the world
expert on this group Wayne Clark (Clark, 2013), the
genus includes 558 species, distributed over 10 sub-
generA. Most species are distributed on the American
continent, 58 species are known from the Palaearc-
tic, and only 14 species are found outside these terri-
tories. Among the representatives of this genus there
are many serious pests of cultivated plants, primari-
ly fruits and berries, but also vegetables, flowers, in-
dustrial plants, and ornamentals. The main damage is
caused by larvae that develop in buds, flowers, fruits,
seeds, and in some species in galls.

Beetles of the genus Anthonomus are well-flying,
mobile insects, which is a prerequisite for their in-
creased ability to spread beyond their native area not
only with agricultural products, but also with various
means of transport. Thus, over the past 15 years An-
thonomus eugenii Cano, 1894 has been repeatedly in-
troduced into the Netherlands and Italy, and in both
countries, it was detected not in imported products,
but directly in industrial plantings both in greenhous-
es and in the field (Speranza et al., 2014; EPPO, 2014).
So far, its outbreaks have been eliminated. Anthono-
mus grandis Boheman, 1843 was repeatedly introduced
into the United States, while in at least 7 states it was
also detected directly in the field. Here outbreaks were
also temporarily eliminated, except in the state of Tex-
as, where the pest spread widely and the elimination
program continues (Raszick, 2021). There are also in-
vasions from Europe to the American continent. The
pest widely spread in Russia, Anthonomus rubi (Herbst,
1795), some years ago was reported and is adapted in
Canada, spreading in at least British Columbia (Frank-
linetal., 2021; New records of Curculionoidea..., 2022).
On the other hand, A. mali Kojima et Morimoto, 1994
(Korotyaev, Kurbatov, 2021) was detected in the Rus-
sian Far East.

The database of the European-Mediterranean
Plant Protection Organization (EPPO) includes a to-
tal of 22 species belonging to the genus Anthonomus,
of which 14 species are quarantine objects for vari-
ous countries and international organizations. Some
of them are common in the Russian Federation and are
agricultural pests, such as, Anthonomus pomorum (Lin-
naeus, 1758) and Anthonomus rubi. At the same time,
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MOP®OJIOTNA MORPHOLOGY

B 00IIel CJIIOXKHOCTHM yUTEHO 22 BUAA, TpUHALJe-
J)KaIuX K pony Anthonomus, u3 KOTOPbIX 14 BUIOB
ABJITIOTCS KaPaHTUHHBIMY 00beKTaMU [IJIs Pas3yiuy-
HBIX CTPaH M MeXIYHApPOAHBIX OpraHu3aiuii. He-
KOTOpbIe M3 HUX PaclIpocTpaHeHbl B PocCcHIiCKOM
denepalyy U IBJISIOTCS BPEIUTEISIMU CEJIbCKOTO0 XO-
3g9HCcTBa, KaK, HaImpuMep, 16JJ0HHbIN 11BeToen Antho-
nomus pomorum (Linnaeus, 1758) 1 MaJMHHO-3€eMJIS-
HUYHBIA DOJITOHOCUK Anthonomus rubi. B To )e BpeMs
PAO OTCYTCTBYIOUIMX B Halllell cTpaHe BUIOB IIPE-
CTaBJISIET CePbE3HBIN (DUTOCAHUTAPHBIN PUCK AJISA
eé TeppuTopun. IMEHHO 3TUM BUIaM U IIOCBSIIEHA
HaCTOSIIAs CTAThS.

MATEPUAJIBI U METO/1bI

B paMKax JJaHHOTO MCCJIeJOBAaHUY ObLJI U3y4YeH MaTe-
puaJ 13 SHTOMOJIOTUYECKOT'0 KOJIIEKIIVIOHHOTO (poH I
OI'BY «BHUVIKP», 60JbIast 4acTh KOTOPOT'O IIOJTydeHa
110 06MeHy 13 JHTOMOJIOTUUYECKOTO UCCIIeN0BaTENb-
ckoro My3es1 YHuBepcurera Kanudopuuu, Cakpa-
MeHTO. MI3y4eHbl 3K3eMILIAPbI Anthonomus signatus Say,
1831, nmpoucxopgimue u3 CIIA u Karnanel, A. eugenii
u3 CIIA, A. grandis n3 CIIA u Ky6s1, A. quadrigibbus
(Say, 1831) u3 CIIIA. [TpemapaThl U3TOTABIUBAJIUCH
C MCIIOJIb30BaHMEM KaHAJICKOro fajb3aMa 110 CTaH-
IapTHOU MeTO/IViKe, OTIMCAaHHOM B YacTHOCTU Besuchet
(1974) B paMKax MHOTOTOMHOTrO0 usmanus Die Kéifer
Mitteleuropas. [IJiss u3y4eHUS CyXUX KOJIEKIITNOHHBIX
HaceKOMBIX MCIIOJIb30BaJicsl cTepeoMuKkpockorn Carl
Zeiss Stemi 2000-C. [Ing usdyuyeHusa MUKpoIIpenapa-
TOB MCITIOJIb30BaJjicsa MuKpockor Carl Zeiss Axio Im-
ager Al. IlocnotiHoe ¢oTorpadupoBaHue U3ydaeMbIx
06bEKTOB OCyIIecTBIIsI0Ch hoToanmnapaTom Carl Zeiss
AxioCam MRc. CimBaHue CJI0EB TPOBOAUIOCH C IT0-
MOIIIbI0 KOMITbIOTEPHOM ITpOorpaMMbl Zerene Stacker.
HanbHelmas o6paboTka u300paXkeHnH, a TaK)Ke X
rnocJyielyroilasi KOMIIOHOBKA B TabGJUIbI PUCYHKOB
poxoAujia ¢ UCIOJIb30BaHUEM IporpaMMbl Adobe
Photoshop CC.

Oo6masa uadgopMaus

0 BUJax poxa Anthonomus,

UMeIIuX (PUTOCAHUTAPHOE 3HAUEHUE

Anthonomus signatus Say, 1831 (3eMJITHUYHBIN
noukoe/, strawberry bud weevil) (puc. 1, 1). Cusro-
HuMbI: A. bisignatus Gyllenhal, 1836; A. pallidus Di-
etz, 1891; A. scutellatus Gyllenhal, 1836. Buz BHecéH
B Ka4eCTBE OTCYTCTBYIOIIErO B IIePeUYeHb KapaHTUH-
HbIX 00beKkTOB EASC, a Tak)Xe B IepeuHU pPana Apy-
TUX CTPaH U MEXIYHapOJHBIX OpPraHuU3alui, Kak
"Hanpumep, I'pysus, Ykpauna, Typrnus, [lIBelinapus,
BenukobpuTtanus, Mekcuka, Yuiu, ApreHTuHa,
EPPO, COSAVE u pap Opyrux. 3eMJISTHUYHBIN MM0Y-
Koen pacmpocTpaHéH B KaHaze 1 o BCell BOCTOY-
HoM mosoBuHE CIIIA oT CeBepHOU JakoThI 10 Texaca
Ha 3allaJHOoIi rpaHuIle apeaia 1 0T MaHa 0o Gopuabl
BIOJIb aTJIAHTUYECKOTO II06epeXxbsa (B 00IIEeH CI0XK-
HocTU B 33 mTaTax). OCHOBHBIM KOPMOBBIM PacTeHU-
eM 3eMJISHUYHOTO ITI0UKoea IBJIAETCI 3eMISHUKA
Fragaria ananassa, HO OH TaK)Xe MOXXET ITOBPEXIATh
Takue SIrofHble KyJbTYPhl, KaK MaJinHa, eXXeBUKa,
YepHUKA, rojiybuka. [loMuMOo 3TOTO, BPeIUTENb pas-
BMBAaeTCd Ha MMEIOIIEM JAeKOpaTHUBHOE 3HaUYeHUe
barpsaHuke kaHagckom (Cercis canadensis) 1 Ha TIpe/-
cTaBUTeNIX poma ysamuaTtka (Potentilla spp.). [Tocie
AUIEeKJIagKN caMKa «OKOJbIIOBBIBAET» IIBETOHOC,

some species absent from our country pose a serious
phytosanitary risk to its territory. It is these species
that this article is devoted to.

MATERIALS AND METHODS

As part of this study, material from the entomological
collection fund of FGBU “VNIIKR” was studied, most
of which was obtained through exchange from Ento-
mology Research Museum, University of California,
Sacramento. The specimens of Anthonomus signatus
Say, 1831, from the USA and Canada, A. eugenii from
the USA, A. grandis from the USA and Cuba, A. quad-
rigibbus (Say, 1831) from the USA were studied. The
slides were made using Canada balsam according to
the standard method described in particular by Be-
suchet (1974) as part of the multi-volume publication
Die Kéfer Mitteleuropas. The stereomicroscope Carl
Zeiss Stemi 2000-C was used to study dry collection
insects. The microscope Carl Zeiss Axio Imager A1 was
used to study the slides. Layer-by-layer photography of
the studied objects was carried out using a Carl Zeiss
AxioCam MRc camerA. The layers were combined us-
ing the Zerene Stacker computer program. Further
processing of images, as well as their subsequent ar-
rangement into tables of figures, was carried out using
Adobe Photoshop CC.

General information about species

of the genus Anthonomus

of phytosanitary importance

Anthonomus signatus Say, 1831 (strawberry bud
weevil) (FiG. 1, 1). Synonyms: A. bisignatus Gyllenhal,
1836; A. pallidus Dietz, 1891; A. scutellatus Gyllenhal,
1836. The species is included as absent in the list of
quarantine pests of the EAEU, as well as in the lists of
some other countries and international organizations,
such as Georgia, Ukraine, Turkey, Switzerland, Great
Britain, Mexico, Chile, Argentina, EPPO, COSAVE and
others. The strawberry bud weevil is spread in Cana-
da and throughout the eastern half of the United States
from North Dakota to Texas on the western border of
its range and from Maine to Florida along the Atlantic
coast (a total of 33 states). Its main host plant is wild
strawberry 3eMnsgHuKa Fragaria ananassa, but it can also
damage berry crops such as raspberries, blackberries,
bilberries and blueberries. Besides, the pest can devel-
op on Cercis canadensis having decorative value and on
Potentilla spp. After oviposition, the female “rings” the
peduncle, which as a result fade. The larva feeds on the
tissues of a withered flower bud hanging on the plant,
but even a bud that has fallen to the ground provides
food for the larva, which thus successfully completes
its development (Mailloux & Bostanian, 1993). The pest
has a one-year development cycle and overwinters in
the adult stage. In both the USA and Canada, the straw-
berry bud weevil is considered the main pest of wild
strawberries, capable of destroying up to 75% of the
crop or more (Schaefers, 1978; Paradis, 1979).

Anthonomus eugenii Cano, 1894 (pepper wee-
vil) (FiG. 1, 2). Synonyms: A. aeneotinctus Champion,
1903. The pest is included in the quarantine lists of
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KOTODBIY B pe3ysbTaTe yBagaeT. IMUMHKA MUTAETCS
TKaHSIMU BUCAIIEH Ha pacTeHUU YBALIIeN IIBETOUHON
TIOYKY, HO JIa’ke yraBiIas Ha 3eMJII0 IoYKa obecrie-
4YrBaeT NUTaHUEeM JIUYUHKY, KOTopas TakKuM 06pazom
6J1arOTI0JIyYHO 3aBepInaeT cBoé paspurtue (Mailloux &
Bostanian, 1993). BpeauTtejb UMeET OOHOTOIUYHBIN
[UKJI Pa3BUTU, 3UMYyeT B cTaguu umaro. Kak B CIIA,
Tak u B KaHaze 3eMASHUYHBIN ITOYKOE, CUUTAETCS
OCHOBHBIM BpeUTEJeM 3eMJISHUKU, CTIOCOOHBIM
YHUUTOXUTD 10 75% ypoxkas u 6osbire (Schaefers,
1978; Paradis, 1979).

Anthonomus eugenii Cano, 1894 (mepedHbIl
IIOJITOHOCUK, pepper weevil) (puc. 1, 2). CHHOHUMBI:
A. aeneotinctus Champion, 1903. BpenuTesib BHECEH
B KapaHTVHHBIE IePeYHN MHOTUX CTPAH U MeX/IyHa-
POIHBIX OPraHMU3allni, TAKUX KaK BelImkobpuTanusd,
MIBeituiapus, Typuus, Moppauusi, Mapokko, ApreH-
tuHa, Yunu, Ypyreau, EPPO, EU u gp. Ha ocHOBaHUM
AHanu3a GUTOCAHUTAPHOTO PUCKA, IPOBEIEHHOTO
BO BHUUMKP B 2017 rony, BUJi peKOMeH0BaH IJIid
BKJIIOUEHMS B KapaHTUHHBIN nepeueHb EASC. Ponu-
HOU IIepevyHOoTro J0JIrOHOCUKA cunuTaeTcs MeKCcuKa,
OTKyZa OH B IepBOI moJoBuHe XX-T0 BeKa pacipo-
ctpanuiica B CIIIA, cTpaHax LleHTpalibHOU AMepu-
ku u dpaniysckoy IMonuHesuu. B 2009-2010 ro-
IaxX MPOHUK B I0OTO-BOCTOUHYI UyacTh KaHampbl, rie
OpefIpPUHUMAIOTCS IIOMBITKY 110 YHUUTOXXEHUIO €T0
ouaroB (New records of species..., 2012; Labbé et al.,
2018). OCHOBHBIMHM KOPMOBBIMU PACTEHUSMHU IJIsI
TIEPEYHOTr0 AOJITOHOCUKA SIBJISIOTCS ITepiisl (Capsicum
SPP.), B HECKOJIbKO MeHbIIeN CTeleHn 6akaaKaHbl
u (hursaNnc U HeKOTOPbIe APYyTYe Macji€HOBbIE, B TOM
uncJie JeKOPaTUBHbIE WX NMEIIINe JeKapCTBEHHOe
3HaueHue. Bapociblie 0co6u MOTYT TaKKe MUTAThCSI
Ha pacTeHUusIX TOMaTOB U KapTodess, HO OTKJIazKa
SIVI] HA 9TU PACTEHUS ITOoKa He BhIsBIeHa (Impacts of
recently emerged..., 2011). B 3aBUCUMOCTH OT TEM-
TepaTypHBIX YCJIOBUY KOHKPETHOTO PETMOHA TIepey-
HBIY JOJITOHOCUK MUMEEeT PasHOe YUCJO0 ITOKOJIEHUHN
B TeUyeHUe roja. XapakTepHO! 0CoO6eHHOCThIO Bpe-
IUTeJsT IBJSEeTCS TO 06CTOSITEeIbCTBO, UTO 3HAUU-
TEJIbHYI0 YaCTh CBOEH KU3HU )KYKU MOTYT ITPOBOAUTH
BHYTPMU ILJIOLOB, IIPU 3TOM MMaro MOTyT BbIXKUBAaTh
o 100 nuett mpu TeMmiepaType 2°C u TakuM 06pasom
JIETKO MOTYT 3aBO3UTHCA C OXJKIEHHBIMU IIJI04AMU
(Toapanta et al., 2005). Tak, ¢ 2014 1o 2019 roj ToJib-
KO B BeJIuKOOpPUTAHUU 3TOT BUJ, IepPexXBaThIBAJICS
19 pa3s c momamu nepiia u3 MekCuku 1 JJOMUHUKAH-
CKOM pecmy6InKuy.

Anthonomus grandis Boheman, 1843 (XJIOITKOBBIH
IOJITOHOCHK, cotton boll weevel) (puc. 1, 3). CuHOHU-
MbI: A. thurberiae Pierce, 1913. Buj BHecéH B KapaH-
TUHHBIE IEPEUYHU MHOTUX CTPAH U MEeX/AYHaPOAHBIX
opraHusaIuii, B TOM YMCJie Takux Kak [lIBennapus,
Typuus, Azepbatimkan, Mapokko, TyHuc, paH, Ku-
tay, Apreutusa, EPPO, EU. Ha ocHoBaHUM AHaJin3a
duTOCAHUTAPHOIO PUCKA, ITPOBeIEHHOTO BO BHUUKP
B 2017 rony, BUJ PEKOMEH0BAH [Jid BKJIUYEHUI
B KapaHTUHHBIN nepedeHb EASC. PoguHa XJI0TIKOBO-
T'0 NOJITOHOCUKA TOYHO He YyCTaHOBJIeHA. B HacTosIee
BpeMs OH o6uTaeT B 6OJBIIUHCTBE cTpaH HXKHOMU
u lleHTpaibHOU AMepUKH, a Takke Mekcuku. B ca-
MOM KOHIIe 19-T0 BeKa OH LOBOJbHO HINPOKO PACIIPO-
cTpaHuics 1o reppuropuu CILIA, rae exxerogHo mpu-
HOCHUJI XJIOTIKOBOJICTBY MHOTOMUJIINAPAHBIE YOBITKY
(O’Brien, Wibner, 1982). B 70-x rogax 20-ro Bexa B CIIIA

many countries and international organizations, such
as Great Britain, Switzerland, Turkey, Jordan, Moroc-
co, Argentina, Chile, Uruguay, EPPO, EU, etc. Based on
the Pest Risk Analysis carried out at VNIIKR in 2017,
the species is recommended for inclusion in the EAEU
quarantine list. Mexico is considered the homeland of
the pepper weevil, from where it spread to the USA,
Central America and French Polynesia in the first half
of the 20th century. In 2009-2010, it entered the south-
eastern part of Canada, where attempts are being made
to eliminate its outbreaks (New records of species...,
2012; Labbé et al.,, 2018). Its main host plants are pep-
pers (Capsicum spp.), to a somewhat lesser extent, egg-
plants and physalis and some other Solanaceae, in-
cluding ornamental ones or those of medicinal value.
Adults may also feed on tomato and potato plants, but
oviposition on these plants has not yet been detected
(Impacts of recently emerged..., 2011). Depending on
the temperature conditions of a particular region, the
pepper weevil has a different number of generations
during the year. A characteristic feature of the pest is
the fact that it can spend a significant part of its life in-
side fruits, while adults can survive up to 100 days at a
temperature of 2°C and thus can easily be introduced
with chilled fruits (Toapanta et al., 2005). Thus, from
2014 to 2019, in the UK alone, this species was inter-
cepted 19 times with pepper fruits from Mexico and
the Dominican Republic.

Anthonomus grandis Boheman, 1843 (cotton
boll weevil) (FiG. 1, 3). Synonyms: A. thurberiae Pierce,
1913. The species is included in the quarantine lists
of many countries and international organizations, in-
cluding Switzerland, Turkey, Azerbaijan, Morocco, Tu-
nisia, Iran, China, Argentina, EPPO, EU. Based on the
Pest Risk Analysis conducted at VNIIKR in 2017, the
species was recommended for inclusion in the EAEU
quarantine pest list. The homeland of the cotton boll
weevil has not been precisely determined. It currently
occurs in most countries in South and Central America,
as well as Mexico. At the very end of the 19th century, it
spread quite widely across the United States, where it
annually brought multibillion-dollar losses to the cot-
ton industry. (O’Brien, Wibner, 1982). In the 1970s, a
program was developed in the United States to eradi-
cate this pest. As a result, at the beginning of the 21st
century, the species was almost completely extermi-
nated in all states, with the exception of Texas, where
it continues to cause damage to this day. Moreover, ac-
cording to the latest data (Source tracing of Anthono-
mus grandis..., 2023), The weevil began to appear again
in states where it had previously been eradicated. The
main host plant for the cotton weevil is cotton, includ-
ing Gossypium barbadense and G. hirsutum, but also wild
species of this genus (G. arboretum, G. herbaceum, G. lo-
batum, G. turneri, etc.). The development of this spe-
cies on decorative Hibiscus syriacus (Parrott et al., 1966)
and some other plants of the Malvaceae family was re-
ported. Females lay eggs singly in flower buds or fruits,
preferring the largest ones (Showler, 2005). On aver-
age, each female lays about 10 eggs per day for about
3 weeks. The larvae feed inside the buds, go through
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6bL1a pa3paboTaHa ITporpaMma 1o uc-
KOPEeHEHUI0 9TOr0 BpeauTes. B pe-
3yJbTaTe B Hauaje 21-ro Beka BU[
OBLJI ITPAKTUYECKU TTOJTHOCTHIO UCTPE-
0JIEH BO BCeX LITAaTaX, 38 UCKIIOYEHN-
eM mtata Texac, Iie OH ITPOJOJIKAET
BPEIUTh 10 HACTOSIIEro BPpeMeHHU.
BoJiee Toro, mmo mocjegHUM JaHHBIM
(Source tracing of Anthonomus gran-
dis..., 2023), BOJITOHOCUK CHOBA HavaJl
BBHISBJIATHCS B LITAaTaX, HA TEPPUTO-
PuM KOTOPBIX paHee OH OBLI MCKOpe-
HEH. OCHOBHBIM KOPMOBBIM pacTe-
HUEM JJIS XJIOIIKOBOTO JOJTCOHOCHKA
SIBJIIETCS XJIOTIOK, BKJItOUas Gossypi-
um barbadense u G. hirsutum, HO TaKXXe
¥ AUKOPACTyIIWe BUJbI 3TOT0 Poja
(G. arboretum, G. herbaceum, G. lobatum,
G. turneri v ip.). 3a)UKCUPOBAHO pas-
BUTHE STOTO BUIA Ha JeKOPATUBHOM
Hibiscus syriacus (Parrott et al., 1966)
U psAlle APYTUX pacTeHUU cemeri-
cTBa Malvaceae. CaMKU OTKJIaJblBa-
0T SiIIa ITOOAUHOYKE B IIBETOUHbIE
TOYKM WU TIJIOABI, IPeNIIouyuTas
HauboJsiee kpynHbie (Showler, 2005).
B cpemueM Kaxkzmasi caMKa OTKJIALbI-
BaeT oKoJio 10 g1l B IeHb B TeUeHUe
NPUMEepPHO 3-X Hemesb. JIUUMHKUA
MMUTAITCS BHYTPU MOYEK, IPOXOASIT
B CBOEM Pa3BUTUM TPU BO3pacTa
¥ OKYKJIUBAIOTCS, OCTABasiCh BHYTPU.
[ToIBUBIIMECS JKYKU BBIXOJ ST HapPYy-
JKY Y TIMTAIOTCS MOJIOJBIMU JIUCThS-
MU 4 I00eraMu pacTeHUsI-X03sIMrHa.
B 3aBUCHMOCTU OT KJIUMAaTUUYECKUX
yCJIOBUY BPEAUTENb MOXET 1aBaTh

4

o 7—-8 ToKoJieHu# B rof. XKyku mo-
cJleHETr0 IMOKOJEeHUS MUTPUPYIOT
C TI0JIeH B OKPECTHBIE JIeca, IIe 3UMY-
IOT B JIECHOM IIO/ICTUJIKE.
Anthonomus quadrigibbus (Say,
1831) (ueThIpEXOYropUaThiil IIBETO-

Puc. 1. BHewWwHWI BUA, XXyKOB poaa
Anthonomus: 1 - A. signatus, 2 — A. eugenii,
3 - A. grandis, 4 — A. quadrigibbus

(choTo C.A. KypbaTtoBa u H0.A. J1oBLLOBOW)
(1 - ¢oTo K.B. MakapoBa, 2—-4 — hoTo

C.A. Kyp6artoBa 1 H0.A. JloBLLOBOI)

Fig. 1. Appearance of weevils of the genus
Anthonomus: 1 - A. signatus, 2 — A. eugenii,
3 - A. grandis, 4 — A. quadrigibbus (photos
by S.A. Kurbatov and Yu.A. Lovtsova)

(1 - photo by K.V. Makarov, 2-4 — photos
by S.A. Kurbatov and Yu.A. Lovtsova)

en, apple curculio) (puc. 1, 4). Cuto-

"Humbl: A. cerasi (List, 1932); A. magnus (List, 1932).
BpenuTenb BXOOUT B KapaHTUHHbBIE MEPEYHU Ta-
KUX CTpaH Kak Benukobputanud, Typrus, llIBelina-
pus, Kuraii, Apredtusa, Ynin, a Takxxe B IepeUYeHb
EBpormetickoro Cor3za. AHaNMU3 GUTOCAHUTAPHOTO
pucka, mpoBeJléHHBIY Bo BHVVIKP B 2017 rony, 1mo-
Kasaj, YTO 4eThIPEXOYropyaThiil 1[BETOE], OTBEeYa-
€T KPUTEPUSAM KapaHTUHHOTO OPraHW3Ma U, TAKUM
06pa3oM, BUJ PeKOMEHIOBAH JJis BKJIIOUYEHHUS B Ka-
PaHTUHHBIN nepedyedb EASC. Bun pacnpocTpaHéH
BO BCeX I0KHBIX IITaTaxXx KaHazpl, moBceMecTHO B CIITA
U B CeBepHOM yacTu MeKcuKu. OCHOBHBIM KOPMOBBIM
pacTeHmeM BpeIouTeis SIBJISIOTCSI PACTEeHUS 10J10-
HU. BuJl Tak)Ke CI0COOEH MTOJTHOIIEHHO Pa3BUBAThCS
U Ha MHOTUX APYTUX IPeNCTaBUTENAX ceMelcTBa
PO30I1IBETHBIX, CPELU KOTOPHIX TaKUe KyJIbTyPhI Kak
a¥iBa, BUIITHS, TpyIa, upra, kusui (Burke & Anderson,
1979). Pa3BuBaeTCs B OJHOM IIOKOJIEHNUU. B3pocibie
ocobwu 1ocjie 3MMOBKY MTPOXOAAT IOIIOJHUTEIbHOE
nuTaHue. B mepBy ouyepenb OHY MIUTAKTCI Yepel-
KaMU JINCTheB, KOHUYMKaMU ITOOETOB, IIBETOUYHBIMU
MOYKaMU 1 IIBETKaMU, a TaK)Ke MSIKOThIO HeJ03PeJIbIX

three instars in their development and pupate while
remaining inside. The emerging weevils come out and
feed on young leaves and shoots of the host plant. De-
pending on climatic conditions, the pest can produce
up to 7-8 generations per year. The latest generation
of beetles migrates from the fields to the surrounding
forests, where they overwinter on the forest floor.
Anthonomus quadrigibbus (Say, 1831) (apple
curculio) (FiG. 1, 4). Synonyms: A. cerasi (List, 1932);
A. magnus (List, 1932). The pest is included in the
quarantine lists of such countries as Great Britain,
Turkey, Switzerland, China, Argentina, Chile, as well
as the list of the European Union. A pest risk analysis
carried out at VNIIKR in 2017 showed that the apple
curculio meets the criteria for a quarantine pest and,
thus, the species is recommended for inclusion in the
EAEU quarantine pest list. The species is distributed
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maomoB. CaMKM OTKJAAbIBAIOT 110 OJHOMY SHIY
Ha IJIOJ ¥ IOKPBIBAIOT SHII0 CJIOEM SKCKPEMEHTOB
IS er0 3alUThl. JINUYMHKY Pa3BUBAIOTCSA BHYTPU
TIJIOMOB U TaM ’XKe OKyKJIuBawTcsa. TakuM o6pasom,
B CO3PEBIIEM ILJIOJE B PSAZE CIYUAEB COXPAHSIETCS
JKM3HecIocobHas ImpenMarnHajbHas CTaaud Bpe-
nutens (Pest categorisation..., 2018). ITepen yxomom
Ha 3UMOBKY )XYKU TPOXOMAAT OMOJHUTENbHOE MTUTAa-
HHe Ha IIJIOZAaX CBOMX KOPMOBBIX PaCTeHUH.

ViMeeTcs Take IeJIbIH Pl APYTrUX BPEeIHbBIX
BUJIOB pojia Anthonomus, kak HanpuMmep, A. fulvipes
Champion, 1903 (cherry weevil), A. musculus Say,
1831 (cranberry weevil), A. nigrinus Boheman, 1843
(potato bud weevil), a Tak)xe IIpeACcTaBUTENIN OJINU3-
KUX POIOB, Hampumep, Pseudanthonomus validus
Dietz, 1891 (currant fruit weevil), ogHako ux u-
TOCAaHUTApPHOE 3HAUeHM e IJsg Hallell CTPaHbl T0Ka
He BBISICHEHO.

Vi3yueHHe HEKOTOPBIX JUATHOCTUYECKUX

IPU3HAKOB BUZOB pona Anthonomus

NpentTuduranmsa aMepuKaHCKUX IMTPeJCTaBu-
Tenel poma Anthonomus COIpsiXKeHa C CEPbE3HBIMU
TPYAHOCTSIMU. ITO CBS3aHO C OUYEHBb GOJIBIIUM 00B-
éMOM poJa U MPAKTUYECKHU TOJHBIM OTCYTCTBUEM
OIIpeIeIUTENbHbBIX KJII0Ueli, KOTOphle OHOBPEMEHHO
BKJIIOUAJIX OBI IIPeCTaBUTENEN 60JIee OLHOMN I'PYIITIBI
TAaKCOHOMUYECKM OJM3KUX BUIOB (CM., HAIIPUMED,
Burke & Anderson, 1989; Clark, 1985, 1987, 1990,
1991 u gp.). TeM He MeHee [IJIs UarHOCTUKY YeThIPEX
BUJOB, QUTOCAHUTAPHOE 3HAUEHUE KOTOPHIX IJid PP
1 EASC ye yCTaHOBJIEHO, Mbl MOXKEM TTPEIJIOKUTD HE-
CKOJIBKO U3yYEHHBIX HaMU ITPU3HAKOB, COBOKYITHOCTh
KOTOPBIX ITO3BOJIUT HAAEKHO UAEHTU(DUIIUPOBATD 3TU
BU/IBI.

[Ipex e Bcero o6paTyM BHMMAaHNE Ha CTPOeHMe
nepenuux 6émep (puc. 2, 1-4). X HUXKHSASI CTOPOHA
cHabxeHa 3y6II0M B BEpIIWH-
HOW TpeTu, KOTOPbIA MMEET
pasHyw GopmMmy: y A. signatus
u A. eugenii 3TOT 3ybell mpo-
CTOH U LOBOJIbHO MaJIeHbKUH,
TO €CTh BBICTYyIIaeT He 6ojiee
YyeM Ha TPeTh MaKCHUMaJbHOU
TOJIINHLI 6efpa, B TO BpeMs
Kak y A. grandis v A. quadrigibbus
OH JIBYBEPUIVHHBIN (MU IBOI-
HOI), 60JbIION, LOCTUTAET
PUMEPHO ITOJOBUHBI MaKCHU-
MaJIbHOM TONIIUHBI 6empa. [Tpu
9TOM, €CJIM CPaBHUBATh 6Empa
C IIPOCTBIM 3y01I0M Y A. signatus
u A. eugenii, TO MOXXHO BUJETh,
uTo 3yben A. Signatus 6oJiee
UV MeHee PaBHOOeIPEeHHBIHN
¥ HampaBJIeH IMepIeHIUKY- 1
JITPHO MPOIOJIbHOM ocu 6expa,
a y A. eugenii 3ybel1 HaTIpaBJIeH

Puc. 2. MepepHue 6€ppa >KykoB poga
Anthonomus (BepwuHbl 6énep HaBepxy Anthonomus (apical part of femora at the top

in all southern states of Canada, throughout the Unit-
ed States and in northern Mexico. The main host plant
of the pest is apple trees. The species is also capable of
fully developing on many other representatives of the
Rosaceae family, including such crops as quince, cher-
ry, pear, serviceberry, and dogwood (Burke & Ander-
son, 1979). Develops in one generation. Adults undergo
additional feeding after winterinG. They primarily feed
on leaf petioles, shoot tips, flower buds and flowers, as
well as the pulp of unripe fruits. Females lay one egg
per fruit and cover the egg with a layer of excrement
to protect it. The larvae develop inside the fruit and
pupate there. Thus, in some cases, a viable pre-imagi-
nal stage of the pest remains in the ripened fruit (Pest
categorisation..., 2018). Before leaving for the winter,
weevils undergo additional nutrition on the fruits of
their food plants.

There are other harmful species of the genus An-
thonomus, such as, A. fulvipes Champion, 1903 (cherry
weevil), A. musculus Say, 1831 (cranberry weevil), A. ni-
grinus Boheman, 1843 (potato bud weevil), as well as
representatives of related genera, for example, Pseud-
anthonomus validus Dietz, 1891 (currant fruit weevil),
however, their phytosanitary significance for our coun-
try has not yet been determined.

Study of some diagnostic characters of species

of the genus Anthonomus

Identification of American representatives of the
genus Anthonomus is faced with serious difficulties.
This is due to the very large volume of the genus and
the almost complete absence of identification keys that
would simultaneously include representatives of more
than one group of taxonomically similar species (see,
for example, Burke & Anderson, 1989; Clark, 1985,
1987,1990, 1991, etc.). Nevertheless, for the diagnosis
of four species, the phytosanitary significance of which

3 4

Fig. 2. Profemora of weevils of the genus

KOCO II0O OTHOIIEHWIO K OCH  pycyuka): 1 - A. signatus, 2 — A. eugenii,  of the picture): 1 - A. signatus, 2 — A. eugenii,

6enpa. Eciu ke cpaBHUBAaThb 3 -A. grandis, 4 — A. quadrigibbus

3 - A. grandis, 4 — A. quadrigibbus

MEXOy cO00M BUABI, Y KOTOPBIX  (thoto C.A. Kypb6aTosa u HO.A. JloBuosoi) (photos by S.A. Kurbatov and Yu.A. Lovtsova)

6énpa cHabGXXeHbI IByBEPIINH-

HBIM 3y6110M, TO Y A. grandis cpenHss 4acTb Gempa
ropaszo 6ojiee CUJIbHO YTOJIIIEHA, B CAMOM IIUPO-
KoM MecTe GeZIpo BIIBOE IMKMPe CBOEl alnuKaJlbHOU
YaCTU 1 BCE IOKPHITO OJHOIIBETHBIMHY JKEJITOBATbIMU
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1 2 3

Puc. 3. MNepegHue roneHu Xxykos poga

3 - A. grandis, 4 — A. quadrigibbus

apodeme

1 2

Puc. 4. 3pearyc xykoB popa Anthonomus  Fig. 4. Aedeagus of weevils of the genus
Anthonomus (aedeagus apex at the

bottom of the picture): 1-2 — A. signatus,

3 - A. quadrigibbus, 4 — A. eugenii,

5 - A. grandis; 1, 3-5 — popcanbHo, 2 — laterally;
(choTo C.A. Kyp6atoBa 1 H0.A. JloBuoBoi)  (photos by S.A. Kurbatov and Yu.A. Lovtsova)

(BepLiMHa apgearyca BHU3Y PUCYHKA):
1-2 - A. signatus, 3 — A. quadrigibbus,
4 - A. eugenii, 5 — A. grandis;

1, 3-5 — popcanbHo, 2 — natepasbHo;

BOJIOCKaMU; UTO KacaeTcs A. quadrigibbus, To ero 6e-
JIpO MeHee CUJIbHO YTOJIIEHO, B CAMOM HIMPOKOM Me-
CTe OHO MeHee YeM B ITOJITOPA pa3a Mupe alnuKajb-
HOU 4YacTu U BCE GeZpo MOKPHITO BOJIOCKAMU I BYX
1IBETOB, 6€JI0TO U PBIXKETO.

[To cTpOEHUIO IEPENHUX TOJIeHEH (puc. 3, 1-4)
A. signatus v A. eugenii TaK)Xe OTJIMYAIOTCS OT A. grandis
u A. quadrigibbus. Y epBbIX TOJIEHV TOHKUE, UX allu-
KaJIbHasl YaCTh MEHEe UYeM BIBO€ IIUpe AJUHbBI BEP-
IIMHHOTO 3y611a, ¥ HYKe 3y011a 9Ta alTnKaJbHas YacTh
cHab)KeHa JIMIIb OT/IeJIbHBIMU IJIMHHBIMU BOJIOCKaMMU.
Y BTOPBIX TOJIEHUW CUJIBHO YTOJIIEHBI, B alTUKAJIbHOMN
IIOJIOBMHE HE MEHee YeM BTPOe LIUpPe IJIUHBI BEP-
IIXHHOTO 3y6Ila U cpasy 1o 3y6110M CHAGXKeHBI T'yc-
TBIM IIyYKOM BOJIOCKOB. Paznuuud rojeHen A. signatus
u A. eugenii COCTOSIT B TOM, UTO y TIEPBOTO allNKaJIbHbIE

Fig. 3. Protibiae of the weevils of the genus
Anthonomus (BepwuHbl roneHen HaBepxy Anthonomus (apical part of tibiae at the top
pucyHka): 1 - A. signatus, 2 — A. eugenii, of the picture): 1 — A. signatus, 2 — A. eugenii,
3 - A. grandis, 4 — A. quadrigibbus

(choTo C.A. Kyp6atoBa u H0.A. JloBuoBoi)  (photos by S.A. Kurbatov and Yu.A. Lovtsova)

for the Russian Federation and
the EAEU has already been es-
tablished, we can offer several
characters that we have studied,
the combination of which will al-
low us to reliably identify these
species.

First of all, let’s pay atten-
tion to the structure of the pro-
femora (FiG. 2, 1-4). Their inner
side is equipped with a tooth
in the apical third, which has a
different shape: A. signatus and
A. eugenii have this tooth sim-
ple and quite small, that is, it
protrudes no more than a third
of the maximum thickness of
the femur, while A. grandis and
A. quadrigibbus it is double-peak-
4 ed (or double), large, reaching
approximately half the maxi-
mum thickness of the femur.
Moreover, if we compare the
femora with a simple tooth of
A. signatus and A. eugenii, we can
see that the tooth of A. signatus is
more or less equicrural and di-
rected perpendicular to the lon-
gitudinal axis of the femur, while
A. eugenii has the tooth directed
obliquely relative to the femoral
axis. If we compare species in
which the femora are equipped
with a double-peaked tooth,
then A. grandis has the middle
part of the femur much more
thickened, at its widest point
the femur is twice as wide as
its apical part and is complete-
ly covered with uniform yellow-
ish hairs; as for A. quadrigibbus,
its femur is less strongly thick-
5 ened, at its widest point it is less
than one and a half times wider
than the apical part and the en-
tire femur is covered with hairs
of two colors, white and red.

The structure of the protib-
iae (FiG. 3, 1-4) of A. signatus and
A. eugenii also differ from A. gran-
dis and A. quadrigibbus. The first two have thin tibiae,
their apical part is less than twice as wide as the length
of the apical tooth, and below the tooth this apical part
is equipped with only isolated long hairs. The latter
have the tibiae strongly thickened, in the apical half no
less than three times as wide as the length of the apical
tooth, and immediately below the tooth are equipped
with a dense tuft of hairs. The tibiae difference between
A. signatus and A. eugenii consists in the fact that in the
first, the apical two-thirds of the tibia (not counting the
curved apex) are more or less parallel-sided, and then
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IIBe TPETH ToJieHU (He CUMTast 3aTrHyTOM BEPIIUHBI)
6oJiee MM MeHee TTapaIeiIbHOCTOPOHHUE, a 3aTEM
TOJIEHb CJ1ab0 CyKaeTcsI K OCHOBAHUIO, B TO BpeMS KaK
y A. eugenii caMas MIKUPOKAsg YacCTh FOJIEHU HAXOIUTCS
B 6a3ajbHOU TPeTH, OTKyLA OHA CcyXaeTcs B 06e CTo-
POHBI — ¥ K OCHOBAaHMIO, U K BepiirHe. PopMa 1epe-
HUX rojeHen y A. grandis v A. quadrigibbus 6oJee cxo-
’Ka, OMHAKO Y A. grandis BHEITHUY Kpay rojieHu (kpome
3aTHYTOU 6a3aJIbHOM YaCTH) IIPSIMOH, B TO BPEMS KaK
y A. quadrigibbus oH cnabo BOTHYTHIN, a 6a3ajbHag
4acTb rojieHu A. quadrigibbus 3arHyTa ropaszno CUb-
Hee, UeM y CpaBHMBaeMOTro Buja. Kpome TOro, Kak
U B ciiydae ¢ 6émpamu, y A. grandis TOJIeHb TIOKPBITA
OJIHOIIBETHBIMH YKEJITOBATBIMU BOJIOCKAMU, TOT/Ia KaK
Ha rojieHu A. quadrigibbus BOJIOCKY IBYX 1IBETOB — be-
JIOTO U PBIXKETO.

dnearyc (puc. 4, 1-5) y Anthonomus, Kak U y MHO-
TUX APYTUX LOJITOHOCUKOB, COCTOUT U3 JBYX OCHOB-
HbIX yacTtel (cM. Davis, 2009, c. 29, 127) u3 a) IeHuca,
unu median lobe, BHyTPU KOTOPOT'0 MOTYT HaXOAUThCS
(mnu OTCYTCTBOBATb) PAa3JIMUYHBIE CKIEPOTU30BAH-
Hble CTPYKTYPBI U 13 b) TTapHBIX artofeM, uiau median
struts, IPpUYJIEHEHHBIX K 6a3ayibHOM yacTu median lobe.
[Ipu paccMaTpuBaHuu c60Ky (puc. 4, 2) smearyc 6oJiee
Uy MeHee n30THYT. OCHOBHBIE PA3/INUU H/IearycoB
uccjiefyeMbIX BUJIOB COCTOSIT B UX 0011elt opme, co-
OTHOIIeHUU IJuH median lobe u median struts, B hopme
BEPIINHEI flearyca 1, Ipy HaJIW4uu, B hopMe BHY-
TPEHHUX CKJIEPOTU30BAHHBIX CTPYKTYp. Tak, Hau-
MeHee BBITSIHYTBIM sIBJIseTcs median lobe y A. signatus
(puc. 4, 1) (COOTHOIIEHNE IJUHBI K MaKCUMaJbHOM
mupuHe — 1:3,2), mpu 3TOM €€ 6O0KOBbIe Kpas ciaabo
PaBHOMEPHO BBITIYKJIbIE, @ BEPIINHA 60JIee UIu MeHee
TPEeyroJibHas ¢ 3aKPYIJIEHHBIM BEPIIMHHBIM YIJIOM.
Bosee BuiTsHyTa median lobe y A. quadrigibbus (puc. 4,
3) (cooTHOLIEHWEe MJINHBI K mupuHe — 1:3,8), hopma
ee OOKOBBIX KPaéB BapbUPyeTCs OT OUEeHb CJIabo BbI-
MYKJIBIX [0 TIPSIMBIX, & BEPIIMHA IITMPOKO OKPYyTJIeHa
1 cHabXeHa HeOOJIBIION BBIMYKIIOCTHIO IT0 HIKHEMY
kpar. Y A. grandis Teno sgearyca (puc. 4, 5) coBepiieH-
HO HapaJjiyieIbHOCTOPOHHEee (COOTHOIIEHUE IJIMHBI
K mupuHe — 1:4,4), a OKpyrI€HHAS BePIIMHHAS YaCTh
Ha KOHIIe ITPsMOo ob6pesana. HakoHell, y A. eugenii TeJo
spearyca (puc. 4, 4) Hau6oJjiee BHITAHYTOE (COOTHO-
IeHue IJIMHBI K MaKCUMaJbHOU mupuHe — 1:5.1), eé
60Ka B OCHOBHOU YaCTU CJIeTKa BOTHYTbIE, BEPIIUH-
Has TPeThb MPSIMOJIMHENHO CY)KaeTCs, a caMast BEPIIU-
Ha CJIerKa paclirpeHa ¥ BOTHYTA 110 HIDKHEMY Kparo.
AmomeMbl axearyca y A. grandis TakoM e IJIVHBI, KaK
¥ TEJIO B/Iearyca, a y OCTaJIbHbIX BUZOB OHU SBCTBEHHO
KOpoue.

V3 npyrux OUATrHOCTUYECKUX IPU3HAKOB
MOYKHO BBIJIEJINTH AJIMHY TOJIOBOTPYOKU, KOTOpas
y A. quadrigibbus (puc. 1, 4) IOYTU paBHAa OCTaJIbHOM
IJIWHEe Teja, a y OCTaJlbHBIX BUI0B (puc. 1, 1-3) co-
cTaBJisieT He 60JIee TTOJIOBUHBI IJIUHBI Tejta. [Ipy 3ToM
HaJ0 OTMETUTh, UTO JaHHBIN ITPU3HAK HEOOXOIUMO
paccMaTpuBaTh IPU JIaTePaJbHOM ITOJIOXKEHUM Teja
JKYKa, TaK KaK Y KOHKPETHBIX KOJIJIEKITUOHHBIX 9K3EM-
TJISIPOB TOJIOBA MOJKET OBITh B PA3HOM CTEIIEHY 3arHy-
Ta BHU3 ¥ TaKUM 06pa3oM MpU BITJISIe CBEPXY I'0Jio-
BOTpPyOKa OymeT uMeTh pa3Hyio AauHy. Kpome Toro,
A. quadrigibbus OTIVYaeTCs OT TPEX OCTATBHBIX BUIOB
HaJIMYreM YeThIPEX 60bITNX OyTOPKOB Ha 3a/IHEH ya-
CTY HaJIKPBLIBEB, KOTOPbIE TAKIKE JIyUIlle BUAHbI TIPU
JlaTepaJIbHOM IIOJIOXKEHUU TeJjia JKyka. UTo KacaeTcs

the tibia tapers slightly towards the base, while A. eu-
genii has the widest part of the tibia in the basal third,
from where it tapers in both directions - both to the
base and to the apex. The shape of the front tibiae of
A. grandis and A. quadrigibbus is more similar, though
A. grandis has the outer edge of the tibia (except for
the curved basal part) straight, while A. quadrigibbus
has it slightly concave, and the basal part of the tibia
of A. quadrigibbus is curved much more strongly than
that of the compared species. Moreover, as in the case
of the femora, A. grandis has the tibiae covered with sin-
gle-colored yellowish hairs, while the tibiae of A. quad-
rigibbus bears hairs of two colors — white and red.

Aedeagus (FiG. 4, 1-5) of Anthonomus, like of many
other weevils, consists of two main parts (see Davis,
2009, c. 29, 127) a) the body of the aedeagus itself, or
median lobe, inside which there may be (or be absent)
various sclerotized structures and b) paired apode-
mes, or median struts, movably attached to the basal
part of the median lobe. When viewed laterally (FiG. 4,
2) the aedeagus more or less curved. Main differenc-
es among aedeagi of the studied species consist in
their general shape, length ratio between the median
lobe and the median struts, the aedeagus apex shape,
and, if present, the shape of internal sclerotized struc-
tures. So, the least elongated is the median lobe of A. sig-
natus (FiG. 4, 1) (ratio of length to maximum width —
1:3,2), its lateral edges are slightly uniformly convex,
and the apex is more or less triangular with a rounded
apical angle. A. quadrigibbus has a more elongated me-
dian lobe (Fig. 4, 3) (length to width ratio — 1:3,8), the
shape of its lateral edges varies from very slightly con-
vex to straight, and the apex is widely rounded and has
a slight convexity along the lower edge. A. grandis has
a completely parallel-sided aedeagus body (FiG. 4, 5)
(Iength to width ratio — 1:4,4), and the rounded api-
cal part at the end is straight cut. Finally, A. eugenii has
the most elongated aedeagus body (FiG. 4, 4) (the ra-
tio of length to maximum width is 1:5.1), its sides in
the main part are slightly concave, the apical third nar-
rows linearly, and the very apex is slightly widened and
concave along the lower edge. Aedeagus apodemes of
A. grandis are the same length as the aedeagus body,
and in other species they are clearly shorter.

Other diagnostic characters include the length of
the rostrum, which in A. quadrigibbus (FiG. 1, 4) is al-
most equal to the rest of the body length, and in oth-
er species (FiG. 1, 1-3) it is no more than half the body
length. It should be noted that this character must be
considered in the lateral position of the weevil’s body,
since in certain collection specimens the head can be
bent down to varying degrees and thus, when viewed
from above, the rostrum will have different lengths.
Moreover, A. quadrigibbus differs from the other three
species in the presence of four large tubercles on the
back of the elytra, which are also better visible when
the beetle’s body is in a lateral position. As for color-
ation, although in the photographs presented it varies
quite a lot in all four species, it is nevertheless not a
reliable character, since it is subject to variation. Thus,
in A. signatus, the large dark spot characteristic of the
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OKpAaCKU, TO XOTS Ha MPeACTaBIeHHBIX oTorpadusax
OHAa JIOBOJIBHO CUJIBHO Pa3jinvyaeTcs y BCeX YEeThIPEX
BUJOB, TEM He MeHee OHA He GBJISETCI HALEKHBIM
MPU3HAKOM, TaK KaK [I0JBep)KeHa BapbUPOBAHUIO.
Tak, y A. signatus XapakTepHoe IJis Buia 60JbIlloe TEM-
HOE€ TISITHO B 33THEH ITOJIOBUHE HAJIKPBLIbEB ¥ OTAENb-
HBIX 5K3eMIIJIIPOB MOKET IT0JIHOCTBIO MCcue3aTs. To ke
OTHOCUTCS U K CBETJIBIM IIePEeBI35IM Ha HAaJKPBLIbIX
A. signatus n A. eugenii, K TPOJOJIBHOM TTOJIOCE HA TIe-
penHecnuHKe y A. grandis v Tak fajiee. B 3TOM cMbICTIe
UCTIOJIb30BaHMEe CTPYKTYPHBIX MPU3HAKOB ropaszio
6oJiee IIPeIIOYTUTENHHO.

Kiiou aia pud depeHnuanmuy BUIOB poaa
Anthonomus, uMmeomux GuTOCAaHUTAPHOE
3HaueHnue aJiga P® u EA3C

Ha ocHOBaHUM IPUBELEHHBIX BBIIIE 1 HEKOTO-
PBIX IPYTUX U3YYEHHBIX TIPU3HAKOB MbI MOXKEM IIPE]I -
JIOXKUTH CIeNVIOMUY KU Ay nuddepeHinanmum
BUIOB poma Anthonomus, UMeOIuX GUTOCAaHUTAPHOE
3HaueHne aJisg PO u EASC.

1. llepenuue 6€apa 6JIMKe K BEPUIMHE BHYTPEH-
HEero Kpasi C IIPOCThIM 3y6110M (puc. 2, 1-2). [Nepenuue
TOJIEHU TOHKHUeE, UX allMKajlbHagd 4acTh MeHee UeM
BZBOE IIWPE IJIVHBI BEPITMHHOTO 3y011a, ¥ HYOKe 3y011a
9Ta alrKaJibHas YacThb CHAG)KeHa JIUIIh OTAEeJIbHBIMU
IJIUHHBIMY BoJlocKamMu (puc. 3, 1-2) ... 2

— [Mepennue 6énpa 6JIMKe K BepUIMHE BHYTPEH-
HEro Kpas C IBYBEPIUIMHHBIM 3y6110M (puc. 2, 3-4). [1e-
penHue TOJMEeHU YTOJIIEHBI, B alTUKAJIbHOU IOJIOBUHE
He MeHee 4eM BTPOe IIUpe AJUHbBI BEPIIMHHOIO0 3y611a
¥ cpasy 1o, 3y6110M CHaBGKEHBI TYCTBIM IIyYKOM BOJIO-
CKOB (DUC. 3, 3~4) ..o 3

2. Teslo cBepPXy MOKPBITO GEJIBLIMU BOJIOCKAMU
(puc. 1, 1). 3yberr mepegHUx 6EIep PACIOIOXKEH TTEP-
MEeHIUKYJSIPHO ocu Gexnpa (puc. 2, 1). lnuHa Tena
2,3=2,6 MM* .signatus

— TeJio cBEPXY MOKPHITO XKEJTHIMU BOJIOCKAMU
(puc. 1, 2). 3yber mepenHux 6€mep PacIOIOXKeH KOCO
10 OTHOIIIEHUI0 K ocu 6enpa (puc. 2, 2). lauHa Tena
............................................................ _eugenii

3. T'onmoBoTpyOKa oueHb AuuHHa (puc. 1, 4), oHa
JIVIIb HE3HAUUTEIbHO KOPOUe OCTAJNIbHOTO TeJia. 3a-
IHSS IT0J0BUHA HAJKPBIJIbEB C YeThIPbMs GOJIBIIN-
Mu 6yropkamu. [lepenHee Gexpo ciabee yTOMIIEHO
(puc. 2, 4), B caMOM IIMPOKOM MECTe OHO MEHEE YEM
B ITOJITOPA pasa IIKpe CBOEH alMKaJbHON YacTH; Kak
¥ TIepeHsas roJIeHb ImepenHee 6epo MOKPHITO BOJIO-
CKaMU [IBYX IIBETOB — 6€JIOT0 U PhDKETO. JIauHa Tejaa
................................................... quadrigibbus

— F'onoBOTpy6Ka yMepeHHO IinHHAag (puc. 1, 3),
oHa 6oJiee UeM BIBO€ KOPOUEe OCTAJIbHOTO TeJa. 3a-
[IHSS TI0JIOBVHA HAJIKPBLIbeB 6e3 60bIINX 6YTOPKOB.
[lepenHee 6e1po cuiibHEE yTOMIIEHO (puUC. 2, 3), B ca-
MOM IIMPOKOM MEeCTe OHO BJIBOE IITUPE CBOEH allnKaJlb-
HOI YacTy; KaK U IIepefHsasa rojieHb IepenHee 0e1po
TIOKPBITO OJITHOIIBETHBIMY JKEJITOBATHIMU BOJIOCKAMU.
Onvha Tena 5,4-58 MM . ...

* [[JIVHA TeJia Y BCEX BUIOB U3MEPSIJIAChH OT TIePe-
HOTO Kpas Ijia3 J0 BePIINHbI HaJKPbLIbEB, TO €CTh 6e3
y4uéTa roJI0BOTPYOKM, UTOOB! M36€XKaTh BIAUSHUS Pas-
HOTO yTJIa €€ HaKJIOHA Ha U3MEPEeHUE IJIUHBI Pa3HBIX
9K3EeMILISIPOB.

B ciyuyae coMHeHUY pesysnbTaT UIeHTUPUKA-
IIUY MOXKHO YTOYHUTD, UCITOJIb3YsI CTPOEHNE Biearyca
(puc. 4).

species in the posterior half of the elytra may com-
pletely disappear in some specimens. The same ap-
plies to the light bands on the elytra of A. signatus and
A. eugenii, to the longitudinal stripe on the pronotum of
A. grandis, etc. In this sense, the use of structural char-
acters is much more preferable.

Key for differentiating species of the genus

Anthonomus that have phytosanitary

significance for the Russian Federation

and the EAEU

Based on the above and some other studied char-
acters, we can offer the following key for differentiating
species of the genus Anthonomus that have phytosanitary
significance for the Russian Federation and the EAEU.

1. Profemora near the apex of the inner edge with
a simple tooth (FiG. 2, 1-2). Protibiae are thin, their
apical part is less than twice as wide as the length of
the apical tooth, and below the tooth this apical part is
equipped with only isolated long hairs (FiG. 3, 1-2) 2

— Profemora closer to the apex of the inner edge
with a double-apex tooth (FiG. 2, 3-4). Protibiae are
thickened, in the apical half no less than three times as
wide as the length of the apical tooth and immediate-
ly below the tooth equipped with a dense tuft of hairs
(Fig.3,374) oo 3

2. The body is dorsally covered with white hairs
(FiG. 1, 1). The tooth of the front femora is located per-
pendicular to the axis of the femora (FiG. 2, ). Body
length 2.3-2.6 mm™ ... signatus

— The body is dorsally covered with yellow hairs
(FiG. 1, 2). The tooth of the front femora is located
obliquely in relation to the axis of the femora (FiG. 2, 2).
Bodylength 3.2-3.6 mm ... eugenii

3.Rostrum is very long (FiG. 1, 4), it is only slightly
shorter than the rest of the body. The posterior half of
the elytra has four large tubercles. The profemur is less
thickened (FiG. 2, 4), at its widest point it is less than
one and a half times wider than its apical part; like the
protibia, the profemur is covered with hairs of two col-
ors — white and red. Body length 3.3-3.6 mm
quadrigibbus

- Rostrum is quite long (FiG. 1, 3), it is more than
half as long as the rest of the body. The posterior half
of the elytra is without large tubercles. The profemur is
more thickened (FiG. 2, 3), at its widest point it is twice
as wide as its apical part; like the protibia, the pro-
femur is covered with uniform yellowish hairs. Body
length 5.4-5.8mm ...

* Body length in all species was measured from
the anterior edge of the eyes to the apex of the elytra,
that is, without taking into account the rostrum, in or-
der to avoid the influence of different angles of its in-
clination on the measurement of the length of differ-
ent specimens.

In case of doubt, the identification result can be
clarified using the structure of the aedeagus (FiG. 4).

Continuation of our research involves the inclu-
sion of some other species of the genus, in particu-
lar, such widespread harmful species in Russia as An-
thonomus pomorum (Linnaeus, 1758), Anthonomus rubi
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[Mpomo/mKeHVe HAIIUX UCCIELOBAHUN MPeIIo-
JlaraeT BOBJIEUEHME HEKOTOPBIX IPYTUX BUIOB POJA,
B YaCTHOCTHU, TaKMX PacIpPOCTPaHEHHBIX B Poccuu
BPeIHBIX BUAOB Kak Anthonomus pomorum (Linnaeus,
1758) (abmouHbIH 11BeTOEH), Anthonomus rubi (Herbst,
1795) (ManMHHO-3eMJISHUYHBIN JOJTOHOCUK), Antho-
nomus bisignifer Schenkling & Marshall, 1934, a Takxe
BOBJIEUEHUE B IaJIbHEHIIIEE U3YUEHUE U LPYTUX MOP-
¢omoruueckux Mpu3HaKOB, KPOME TeX, KOTOPbIe pac-
CMOTPEHBI B 3TOU CTaThE.

IlaHHOe uccliefoBaHMe BBIIIOJHEHO B paMKax
TeMbl ®I'BY «BHUMKP» o l'oc3amanuto, peructpanu-
oHHBbIN HOMep HMOKTP 124030100151-2.

Bnazodaprnocms. IIpuHOCUM CBOIO Gyaromap-
HocThb K.B. MakapoBy (MOCKOBCKMII MENaroruuecKui
TrOCyJapCTBEHHbIM YHUBEPCUTET) 3a ITPEOCTABJIEH-
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AHHOTALIUA
BOJIBIIMHCTBO BUAOB poma Diaporthe OTHOCATCS K pu-
TOTIATOTEHHBIM IPUOAM, TOPAKAIONUM MTUPOKUI KPYT
pacTeHMi-X035€B, B TOM UMCJIe ITPeICTaBUTe e poma
Vaccinium. lanHble TPUOBI 3aUACTYI0 IBISIOTCS IPU-
YMHOU allMKaJbHOT0 HEKPO3a cTeb1el, BhI3bIBAIOIIETr0
yChIXaHUe U TM0eJib PACTEHUH, a TaK)Ke CYIIeCTBEHHO
BJIMSIONIEr0 Ha JIEXKKOCTh ¥ TOBAPHbIN BUJ, A0, Bo3-
OyIUTENM UMEIOT CXOAHbIE CUMIITOMBI TIPOSBICHUS
00JIe3HM Ha PaCTEHUSIX, a IIPY BbIJIEJIEHUY B UNCTYIO
KYJIbTYPY - ITOX0XKHE KYJbTypPalbHO-MOP(hOJIoTHYe-
CKUe TTPU3HaKU, YTO 3aTPYAHSAET IPOBeieHre JOCTO-
BEepHOU (uTOCAaHUTAPHOU AuarHocTuku. Ciemyer
OTMETUTD, UTO OAUH 13 BUMOB poaa Diaporthe vaccinii
Shear uMeeT KapaHTUHHBIN cTaTyC 0Jis1 PocCUUCKOM
denepanuu. B janHo# paboTe ITPOBEIEHO UCCIENO-
BaHNe TaKUX BUAOB poxa Diaporthe kak Diaporthe eres
Nitschke, Diaporthe rudis Nitschke u Diaporthe bohemi-
ae Guarnaccia, Eichmeier & Crous, IToJly4eHHBIX ITPU
ob6ciienoBaHUY HacaXJeHUM roIy0KY BBICOKOPOCIION
(V. corymbosum L.) n3 KaTMHUHTPaICKOH 06JIacTH, U Ka-
PaHTUHHOTO BUa D. vaccinii, BBIAEIeHHOTO0 ITPU QUTO-
CaHUTAapPHOM UCCJIEJOBAHUY ITOCAOYHOT0 MaTepuasta
KJIIOKBBI KPYITHOTIIIOAHOY (V. macrocarpon L.) UMIIOPT-
HOTO TTpoucxoxaeHus (benapych). Bun D. bohemiae
BIIepPBBIe ObLI 0OHapPY’keH B Poccuu B 06pasiiax rogry-
OMKM BBICOKOPOCJION 13 KaauHMHTPaICKOM 00IacTu.
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ABSTRACT
Most Diaporthe spp. belong to phytopathogenic fungi af-
fecting a wide range of host plants, including the genus
Vaccinium. These fungi often cause apical necrosis of
stems, leading to plant drying out and death, and also
significantly affecting the shelf life and presentation of
berries. The pathogens have similar symptoms of di-
sease manifestation on plants, and when isolated into
a pure culture, they have similar cultural and morpho-
logical features, which makes it difficult to carry out re-
liable phytosanitary diagnostics. It should be noted that
one of the species of the genus Diaporthe vaccinii Shear
has a quarantine status for the Russian Federation. In
this work, we conducted a study of species of the genus
Diaporthe such as Diaporthe eres Nitschke, Diaporthe rudis
Nitschke and Diaporthe bohemiae Guarnaccia, Eichmeier
& Crous, obtained during the examination of the north-
ern highbush blueberry plantings (V. corymbosum L.)
from Kaliningrad Oblast, and the quarantine species
D. vaccinii, isolated during phytosanitary examination of
large cranberry planting material (V. macrocarpon L.) of
imported origin (Belarus). D. hohemiae was first detected
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B pesysibTaTe UCCIENOBAHUY TTOJyUYeH METO, YCKO-
psromuil obpasoBaHue U Pa3BUTHE MMUKHUI U TTHK-
HOCIIOP, IIPeICTaBJIeHHbIX B BUIe 2-X THUIIOB CIIOp:
anbda (o) u 6eta (B) KOHUAUHM, TECTUPYEMBIX BUIOB
poza Diaporthe. TIpu moMoIIU KyJIbTUBUPOBAHUS U30-
JIITOB Ha 2% COJIOJIOBOM arape C IOIOJHUTEIbHBIM J10-
CBeUMBAHUWEM 3PUTEMHOI JIaMIION B TeueHue 7 nHel
OBLIY MTOJIyUYEeHbl JUAarHOCTUYECKY 3HAUYUMbIe MOP(O-
Jiorudeckue CTPYKTypHI D. vaccinii. MeTol IpUMEHUM
IpY JIaboPaTOPHOM UCCIIEIOBAHWY ITOAKAPAHTUHHOTO
MaTepuaJia pacTeHuy poga Vaccinium AJist BbISBIEHUS
" naeHTUUKAIUYT BO36YIUTENS BA3KOU IHUJIN Yep-
Huky D. vaccinii. B xofie pa6oThI GbLIM OTTUCAHBI KYJIb-
TypaJibHO-MOP(OJIOrnYecKre 0CO6eHHOCTH U TIPUBE-
JleHa CPaBHUTEJIbHAS XapaKTePUCTUKA UCCIIeIyeMbBIX
BunoB D. vaccinii, D. eres, D. rudis u D. bohemiae.

Knwuesvle cnoea: BsI3Kasgs THUJIb YEePHUKU, (o-
MOTICUCHI, IMAaTHOCTHKA, BBIABIIEHNE U UAEeHTU(hUKA-
114, JOCBeYUBaHUE.

BBEJEHUE

peny SKOHOMUYECKU 3HAUYUMBbIX U Bpe-
IOHOCHBIX MUKPOMMUIIETOB, IIOPaXKAaI0-
IUX pacTeHus poxa Vaccinium 1o Bce-
My MUPY, CTOUT 60jiee BHUMATEIbHO
paccMoTpeTh BUABI pona Diaporthe
(Lombard et al., 2014). Pox Diaport-
he (amamopdHasa craguss Phomopsis)
cocTtouT u3 6oJsiee 2000 BUIOB, B OC-
HOBHOM BKJIIOUaeT B cebs (QUTOITaTOTEHbI, KOTOPhIE
CII0COOHBI MH(PUITMPOBATH 60JbIIOE KOJNUECTBO BU-
JIOB PACTEHUY U MPEJCTABJISIOT YTPO3Y IJIsl CETbCKO-
XO35IMCTBEHHBIX U JIECHBIX HACAXKIeHUH. HeKoTOphIe
U3 HUX CYIIECTBYIOT KaK SHIOMUTHI UJIX CATIPODUTHI,
0eCCUMIITOMHO ITOCEJIIONIECs B PACTUTEIbHBIX TKa-
Hax (Udayanga et al., 2012).

Pop, Diaporthe cOCTOUT U3 BUJIOB, KOTOPbIE MOT'YT
VMHPUIUPOBATb TOJBKO ONpeeieHHble PaCTEeHUs,
WY, Ha060POT, pasHbIe BUAbI MOTYT 3apa’kaTh pas-
nuuHble pactenus (Udayanga et al., 2014). Kak roka-
3bIBAOT UCCaenoBanus, Diaporthe amygdali BBI3bIBAET
s3BbI Ha mepcuke u MuHmasne (Farr et al., 1999), Pho-
mopsis gossypii BbI3bIBAET THUEHME KOPOO6OUeK XJIOTI-
yaTHuKa (Palmateer et al., 2003), D. vaccinii aBjsgeTcs
BO30ymuTEIEM 3a00JIeBaHUM pacTeHnit poaa Vaccinium
(Farr et al., 2002a), Diaporthe viticola TTopa’kaeT BUHO-
rpan (Schilder et al., 2005), a Diaporthe columnaris —
6pycuuky (Farr et al., 2002b). Ha pacTeHUSAX roIyou-
KU MOTYT IIPUCYTCTBOBaTh HECKOJIBKO BUIOB Diaporte:
D. ambigua, D. asheicola, D. amygdali, D. australafricana,
D. baccae, D. eres, D. foeniculina, D. nobilis, D. rossmaniae,
D. rudis, D. passiflorae, D. oxe, D. sterillis, D. viticola,
D. vaccinii, a Takxe P, columnaris v P. myrtilli (Hilario et
al,, 2020).

HawuboJiee 3HAUUMBbIM [IJIT UBYUEHUS BUIOM SIB-
ssietcs D. vaccinii, BbI3bIBAIOIIWYA BI3KYH THUJIb Yep-
HUKU Ha pacTeHUusIX poza Vaccinium. BpeJOHOCHOCTh
TTaToreHa MPOSBJISIETCS B UHTEHCUBHOM OTMUPAHUM
BETBel y PacTeHUH, MPUBOAAIIEMY K IIOTEPSIM yPO-
JKAMHOCTH 110 65%), B HEKOTOPBIX CIIyYasx — K TOJTHOH
rubesiv STOAHBIX KyJbTyp. [17100Basi THUJIb, BbI3BaH-
Has Bo36ynuTesieM D. vaccinii, CHUXKaeT KaueCTBO STOZ,

in Russia in samples of highbush blueberry from Ka-
liningrad Oblast. As a result of the research, a method
was obtained that accelerates the formation and devel-
opment of pycnidia and pycnospores, presented in the
form of 2 spore types: alpha (&) and beta (B) conidia,
tested species of the genus Diaporthe. By cultivating iso-
lates on 2% malt agar with additional illumination with
an erythema lamp for 7 days, diagnostically significant
morphological structures of D. vaccinii were obtained.
The method is applicable in laboratory research of
regulated material of plants of the genus Vaccinium for
the detection and identification of the causative agent
of viscid rot of blueberries D. vaccinii. During the work,
cultural and morphological features were described
and comparative characteristics of the studied species
D. vaccinii, D. eres, D. rudis and D. bohemiae were given.

Key words: viscid rot of blueberries, phomopsis,
diagnostics, detection and identification, supplemen-
tary illumination.

INTRODUCTION

mong the economically significant and
harmful micromycetes affecting plants of the
genus Vaccinium around the world, it is worth
taking a closer look at species of the genus
Diaporthe (Lombard et al., 2014). The genus
Diaporthe (anamorphic stage Phomopsis) consists of more
than 2000 species, mainly includes phytopathogens
that can infect a large number of plant species and pose
a threat to agricultural and forest plantations. Some of
them exist as endophytes or saprophytes, asymptoma-
tically settling in plant tissues (Udayanga et al., 2012).
The genus Diaporthe consists of species that can
infect only certain plants, or, conversely, different spe-
cies can infect different plants (Udayanga et al., 2014).
According to research, Diaporthe amygdali causes peach
and almond cankers (Farr et al., 1999), Phomopsis gos-
sypii causes cotton bolls rot (Palmateer et al., 2003),
D. vaccinii is a causative agent of plant diseases of the
genus Vaccinium (Farr et al., 2002a), Diaporthe viticola
affects grapes (Schilder et al., 2005), and Diaporthe
columnaris — cowberries (Farr et al., 2002b). Several
Diaporte species may be present on blueberry plants:
D. ambigua, D. asheicola, D. amygdali, D. australafricana,
D. baccae, D. eres, D. foeniculina, D. nobilis, D. rossmaniae,
D. rudis, D. passiflorae, D. oxe, D. sterillis, D. viticola, D. vac-
cinii, P columnaris and P. myrtilli (Hilario et al., 2020).
The most significant species for study is D. vac-
cinii, which causes viscid rot of blueberries on plants of
the genus Vaccinium. The harmfulness of the pathogen
manifests itself in the intensive death of plant branch-
es, leading to yield losses of up to 65%, and in some
cases to the complete death of berry crops. Fruit rot
caused by the pathogen D. vaccinii reduces the quali-
ty of berries during storage (EFSA, 2014, Vilka et al.,
2015). According to the EPPO, the species D. vaccinii
occurs in Europe (Latvia), Asia (China), North America
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npu xpanenuu (EFSA, 2014, Vilka et al., 2015). ITo
nanabiM EOK3P, Bup D. vaccinii pacripocTpaHeH B EB-
porme (JlarBus), Asuu (Kutaii), CeBepHOU AMepuKe
(Kanama — 3 mpoBuHIuu, CIITA — 14 mrtatoB) u OXKHOM
Amepuke (Yuau) (EPPO Global Database, 2023). Bup,
D. vaccinii 9BnseTCS KapaHTUHHBIM BpeIHBIM Opra-
HU3MOM J1J1 Poccuy v EBpasuiicKoro 3KOHOMHUYECKO-
T'0 CO¥03a, OTCYTCTBYIOIIUM Ha JaHHOU TEPPUTOPUMN.
IOnsa crpad EBpormeiickoro Corsa ¢ 2019 roma umeeT
CTaTyC PETyINPyeMOT0 HEKAPAHTUHHOTO BPELHOTO
opraHusma.

[InpoKOo pacrpocTpaHEeHHBIMY BULAMH, BbI3bIBA-
myMu HOMOIICUC pacTeHUM poaa Vaccinium u Apy-
T'UX CEJIbCKOXO3SIMCTBEHHBIX U JUKOPACTYUIUX pac-
TEeHUH, ABJSIOTCS caenywumue Buasl: D. eres, D. rudis
u D. viticola.

Bup D. eres LINPOKO pacrpoCTpaHeH 10 BCEMY
MUDPY, B TOM YKCJIe OTMEYEH Ha Pa3JIUYHBIX PacTe-
HUSIX BO BCeX peruoHax Poccuu. Bo36yauTenb BHECEH
B CIIMCOK PETYJINPYEMBIX BPEIHBIX OPraHU3MOB, pas-
paboTaHHBIN MHCIIEKIIUEN 10 HAJI30PY 3a 30POBHEM
JKUBOTHBIX U PACTeHUU MUHUCTEPCTBA CEJIbCKOTO
xo3saiicTBa CIIIA (APHIS). Bum MoXXeT ObITh ITaTore-
HOM, 5HI0()UTOM MM CAaIIPOTPO(OM II0 OTHOUIEHUIO
K pacTeHusM. D. eres IPUBOAUT K CEPbE3HBIM ITOTEPSIM
pacTeHUH B MPUPOSHBIX S9KOCUCTEMAX U TPOU3BOJ -
CTBEHHBIX HacaXIeHusx. CUMIITOMBI 3a60JIeBaHUS
TPOSBJISIOTCS B BUJE allMKAJIbHOTO HEKPO3a C I10-
cienytomuM orMupanuem crebieit (CABI Compendi-
um, 2019). Hampumep, 0OTMeYeHo, 4To B KaHaze BuU,
D. eres, TIomIaast Ha MOJIOZbIE TTOABOU I6JI0HY, GBICTPO
pacIpocTpaHsICs, BbI3bIBas JaJibHENIIIEee TTOpakeHe
pacTeHus BILUIOTH JI0 ITIOJIHOM ero Tubesiu 3a KOPOTKUM
nepuog Bpemenu (Ali et al., 2020).

I pyruM Buzmom u3s poja Diaporthe, 06bIUHO BCTpe-
YaIoMXIMCS Ha pacTeHUsIX BUHOTpaza, HO IIopaka-
UM U pacTeHus poma Vaccinium, aBaseTcs Tpub
D. rudis. Tlinomaab pacIpocTpaHeHus OO PHA: BUT,
MIPUCYTCTBYET Ha BCeX KOHTUHEHTaX Mupa. D. rudis aB-
JIIeTCs TTapa3uTUYeCKUM I'PUOOM, KOTOPBIL BHI3bIBAET
obpa3oBaHUe MATHUCTOCTH JINCTHERB U HEKPO3a CTe-
6Jieil, CHM)KAeT MPOAYKTUBHOCTD PACTEHUI, B UTOTE
MIPUBOJIS K TOTEPSIM ypoxkaiiHocTH 10 30% (Udayanga
etal., 2014).

D. viticola — Bo36ynuTenb 3a60JieBaHNs, Ha3bIBA-
€MOT0 «9KCKOPKO3», BBI3BIBAIONIET0 YEPHYIO ITATHU-
CTOCTB JIUCThEB U (poMoricuc cTebieli pacTeHuit. I'pub
YacTO OTMEYaeTCs Ha TEPPUTOPUU GOJIbIINHCTBA BU-
HOJIeJIbYECKUX PETUOHOB U PETUCTPUPYETCS BO MHO-
IMX CTpaHaxX Ha BCeX KOHTMHEHTaX. BpeIoOHOCHOCTH
3aKJII0YaEeTCs B IIOPAKEHUY BETOK 1 ILJIOZIOB, UTO CITO-
COGCTBYIOT CHVI)KEHUIO MPOAYKTUBHOCTY PaCTeHUMU
u oTepu ypoxkarHocTH 110 30% (Gonzalez-Dominguez
etal., 2022).

B cBsI3U € TeM, UTO pacTeHud poga Vaccinium mo-
pakaroTcs MHOTOUMCIEHHBIMU TpubamMu poga Diaport-
he, KOTOPBIE UMEIOT MEXIY COO0M CXOMHYI CUMIITO-
MaTUuKy ¥ MOpdoJioTuyecKyre Mpru3HaKy, He06X0IMO
MOJIPOOHOE M3YUEHUE UX KYJIbTyPaJbHO-MOPHOJIOTH-
YecKuxX 0coO6eHHOCTEeH. Tak)Ke CYIIECTBYET CI0KHOCTh
UIeHTU(OUKAIIUY, TTOCKOJIbKY JaHHbIE BUbI TTO3HO
GopMUPYIOT MUKHULBI U Pa3BUBAIT CIIOPOHOIIE-
HIe — KJII0UeBble IMarHOCTUYEeCKYe TIPU3HAKY HUIeH-
TUGUKALUY BUAOB. [Ipy 3TOM OAUH U3 BUIOB POIa
Diaporthe — D. vaccinii uMeeT KapaHTUHHOe 3HaUeHUe
s Poccuu, MO3TOMY TOYHAS U GbICTPasi ZUarHOCTUKA

(Canada — 3 provinces, USA — 14 states) and South
America (Chile) (EPPO Global Database, 2023). D. vac-
cinii is a quarantine pest for Russia and the Eurasian
Economic Union, absent in this territory. It has had the
status of a regulated non-quarantine pest for the Euro-
pean Union countries since 2019.

Widespread species causing phomopsis in plants
of the genus Vaccinium and other agricultural and wild
plants are the following: D. eres, D. rudis and D. viticola.

D. eresis widespread throughout the world, includ-
ing it has been reported on various plants in all regions
of Russia. The pathogen is listed as a regulated pest by
the USDA’s Animal and Plant Health Inspection Service
(APHIS). The species can be a pathogen, endophyte or
saprotroph of plants. D. eres causes severe plant losses
in natural ecosystems and production crops. The dis-
ease symptoms manifest as apical necrosis followed by
stem death (CABI Compendium, 2019). For example, it
was noted that in Canada the species D. eres, falling on
young apple tree rootstocks, quickly spread, causing
further damage to the plant up to its complete death in
a short period of time (Ali et al., 2020).

Another species of the genus Diaporthe, commonly
reported on grapevine plants but also affecting plants
of the genus Vaccinium, is the fungus D. rudis. The dis-
tribution area is vast: the species is present on all the
continents. D. rudis is a parasitic fungus that causes leaf
spot and stem necrosis, reduces plant productivity, ul-
timately leading to yield losses of up to 30% (Udayanga
etal., 2014).

D. viticola is a causative agent of the disease called
“excoriosis”, which causes black spotting of leaves and
phomopsis of plant stems. The fungus frequently oc-
curs in most wine-growing regions and is reported in
many countries on all continents. The harmfulness lies
in the damage to branches and fruits, which contrib-
utes to a decrease in plant productivity and loss of yield
up to 30% (Gonzalez-Dominguez et al., 2022).

Due to the fact that plants of the genus Vaccinium
are affected by numerous fungi of the genus Diaport-
he, which have similar symptoms and morphological
characteristics, a detailed study of their cultural and
morphological features is necessary. There is also
difficulty in identification, since these species form
pycnidia late and develop sporulation — key diagnostic
characters for species identification. At the same time,
one of the species of the genus Diaporthe — D. vaccinii
has quarantine significance for Russia, therefore accu-
rate and rapid diagnosis is a priority for phytosanitary
research in the field of plant quarantine.

The objective of the work is to optimize methods
for obtaining morphological structures (pycnidia and
pycnospores) with further study of the cultural and
morphological features of Diaporthe spp. isolated from
plants of the genus Vaccinium during diagnostics in
plant quarantine.

MATERIALS AND METHODS

The materials for the research were isolates of the ge-
nus Diaporthe obtained in 2021-2022 during a survey
of some regions of Kaliningrad Oblast: D. eres, D. rudis

dutocaHuTapusa. KapanTuH pactennii N 2 (19) 2024 31



MOP®OJIOTMA MORPHOLOGY

SIBJISIETCSI IPUOPUTETHBIM HAIIPaBJIEHUEM st PUTO-
CaHUTApPHBIX UCCIEeNOBAHUY B 06JIaCTU KapaHTUHA
pacTeHui.

llenp paBGoOThI — ONMTHUMU3AIUSI METOLOB II0-
JydyeHUss MOPQOJOTUUYECKUX CTPYKTYp (MUKHUJ,
¥ TUKHOCIIOP) C JaJbHEUIUM U3YyUeHUEM KYJIbTY-
panbHO-MOP(OJOTUUECKUX TTPU3HAKOB BUIOB poja
Diaporthe, BbIIEJIEHHBIX C pacTeHUM poma Vaccinium
IIpu IIpoBefeHnr (UTOCAHUTAPHBIX UCCIeL0BaAHUMI
B 00JIaCTV KapaHTWHA PACTEHUM.

MATEPUAJIBI U METO/1bI

MarepuajiaMu [Js NPOBeNEeHUS UCCIeLOBaHUN
SABJISJIUCH U30JATHI pona Diaporthe, TIoJydeHHBIE
B 2021-2022 rT. Ipu 06Cief0BaHUY HEKOTOPBIX pe-
ruoHoB KanuHWHTPaAcKou obiactu: D. eres, D. rudis
u D. bohemiae, a TakxXe U30JAT D. vaccinii, BbIIeJIEHHBI
B x0/ie GUTOCAHUTAPHOTO UCCIIEIOBAHUS M3 06PasIoB
II0CaIOYHOr0 MaTepuaa KIHKBbI KPYITHOMIJIOALHOMN
UMITOPTHOTO Mpoucxoxaenus (beaapycs).

[ n3ydeHUs KyJbTypaJibHO-MOpdoJorude-
CKMX 0COOEHHOCTEe! BUMIOB poma Diaporthe NCIOIb30-
BaJId 3PUTEMHYI0 YIbTPa(dUOJIETOBYI0 JaMIy C JJIN-
HoW BostHBI 280-315 HM. JlaHHYIO JaMITy IPUMEHSIN
C 11€JIbI0 GBICTPOTO MOJIYUYEeHUS JUarHOCTUYECKY 3HA-
UMMBIX CTPYKTYP IprbOB — MUKHUJ, ¥ TUKHOCIIOP Y Te-
CTUPYEMBIX U30JISITOB.

[IpepBapuTeNbHO YALIKU C U30JATAMU KYJIb-
TUBUPOBaAU Ha 2% cojomoBoM (MA) u 2% KapTo-
¢enpuo-raoko3HoM (KI'A) arapax B 5-KpaTHOH I10-
BTOPHOCTU B MHKy6aTope Panasonic MIR 250 mpu
TeMriepaTtype 25° C Ipu OCTOSTHHOM yJibTpaduoe-
TOBOM U3JIy4eHUU. JIaMIbl yCTaHABJINWBAJIU Ha BbICO-
Te 20 cMm Haf yamkamu [leTpu. B KauecTBe KOHTPOJII
UCTIOIb30BaJI AHAJIOTUYUHbIE U30JIATHI poxa Diaport-
he, OHAKO YCJIOBUS KYJbTUBUPOBAHUS OTINYATIUCE:
KOHTPOJIbHbBIE U30JIIThl UHKYOMPOBaIX B aHAJIOTUY-
HOM UHKybaTope 6e3 ocBeunBaHug YD jamiiol npu
TeMIiepaType 25° C ¢c uepe0BaHVEM CBETA U TEMHOTHI
(12 4/12 u).

CpaBHeHUe 3HAUEHUU U YPOBEeHb JOCTOBEP-
HOCTU Pa3JUYUP YyCTAaHABJIMBAJIU C ITOMOIIBIO
KpuTepugd BUIKOKCOHA [JS CONPSIXKEHHBIX Iap
B nporpamme STATISTICA 8. IoCTOBEPHBIMU CUU-
TaJld pas3judusa npu 3HauveHuu P<0,05. PazBuTeie
MopdoJIoTUYeCKUe CTPYKTYPhl FPU6OB IIpocMaTpu-
Baju Ha 3,5,7,10,14 cyTKU U 3aBepLIaJid OCMOTP IIPU
TIEePBBIX NTOIBIEHUAX MUKHUJ, C PAa3BUBIINMUCS TUK-
HOCIIOPaMU. YUUTHIBAJIU CKOPOCTh QOPMUPOBAHUSA
TNUKHUL,; Pa3BUTHE CIIOPOHOIIEHNUS, TPeICTaBIeHHOe
JIBYMS TUTIAMMU CIIOP: O U 3 KOHUAUSAMU Y TPUGOB poza
Diaporthe. Pa3BUBIINECS TUKHUIBI 1 KOHUIUY TPUGOB
U3MepsIu U QUKCUPOBATIU MIPU TTIOMOIIY CTEPUOMMU-
kpockomna SteReo Discovery V20 (Zeiss, l'epMaHus)
u Mukpockormna Olympus Bx43F ¢ mporpaMMHBIM 06e-
cneueHueM Olympus cell Sens Standart 2.3. B gaib-
HeWIeM OMUCHIBAIIN UX KYJIbTypaabHO-MOPdOIOTH-
JecKue NPU3HaKU.

PE3VYJIBTATBI U OBCYKJEHUE

B xojzle ucciieqoBaHUl TIPY BO3IeUCTBUU YAbTpadu-
0JIETOBOTO U3JIyUeHUd I0JIyYeHbI pe3ylbTaThl obpa-
30BaHUS MUKHUZ U PA3BUTOTO CIIOPOHOIIEHUS BULOB
poza Diaporthe Ha TIUTATENbHBIX cpemax MA u KTA.
JlocTOBEPHBIX Pa3jiMuuil B CKOPOCTU 0Opa3oBa-
HUA JuarHoctuueckux cTpykryp D. eres Ha KI'A u MA

and D. bohemiae, as well as an isolate of D. vaccinii iso-
lated during a phytosanitary study from samples of
large-fruited cranberry planting material of imported
origin (Belarus).

To study the cultural and morphological features
of Diaporthe spp., an erythemal ultraviolet lamp with a
wavelength of 280-315 nm was used. This lamp was
used to quickly obtain diagnostically significant struc-
tures of fungi — pycnidia and pycnospores in the tested
isolates.

Previously, plates with isolates were cultured on
2% malt (MA) and 2% potato dextrose agars (PDA) in
5-fold repetitions in a Panasonic MIR 250 incubator at
a temperature of 25 ° C under constant ultraviolet ra-
diation. The lamps were installed at a height of 20 cm
above the Petri dishes. Similar isolates of the genus Di-
aporthe were used as a control, but the cultivation con-
ditions were different: control isolates were incubated
in a similar incubator without additional illumination
with a UV lamp at a temperature of 25°C with alternat-
ing light and darkness (12 h/12 h).

Comparison of values and the level of significance
of differences were established using the Wilcoxon test
for matched pairs in the STATISTICA 8 program. Differ-
ences were considered significant at a value of P<0.05.
The developed morphological structures of fungi were
examined on days 3, 5, 7, 10, 14 and the examination
was completed at the first appearance of pycnidia with
developed pycnospores. The rate of pycnidia formation
was taken into account; development of sporulation,
represented by two types of spores: o and {3 conidia in
fungi of the genus Diaporthe. Developed fungal pycnidia
and conidia were measured and recorded using a Ste-
Reo Discovery V20 stereomicroscope (Zeiss, Germany)
and an Olympus BX43F microscope with Olympus cell
Sens Standart 2.3 software. Subsequently, their cultur-
al and morphological features were described.

RESULTS AND DISCUSSION

In the course of research under the influence of ultravi-
olet radiation, results were obtained for the formation
of pycnidia and developed sporulation of Diaporthe spp.
on nutrient media MA and PDA.

No significant differences in the rate of formation
of diagnostic structures of D. eres on PDA and MA were
reported. In other species, diagnostic characters were
formed only on one of the tested media. As a result of
ultraviolet irradiation, the species D. vaccinii formed
pycnidia on the 3rd day on both media, but developed
active sporulation only on the MA medium on average
on the 5th day, depending on the repetition. D.eres, like
D. vaccinii, formed pycnidia on the 3rd day, sporula-
tion began on average on the 5-6" day on both media.
D. bohemiae on the PDA medium formed pycnidia on
the 3rd day and began to actively sporulate on the 7%
day. The species D. rudis formed pycnidia with a single
sporulation on the 7" day on the PDA medium; on the
MA medium it also formed pycnidia on the 7" day, but
there was no sporulation.

In control samples without supplementary illumi-
nation, the formation of pycnidia began later, and in
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He 0GHapy’KeHO. Y OCTAJIbHbBIX BUJIOB IMATHOCTUYECKYIE
IpU3HAKY 00Pa30BbIBAIKCH TOJIBKO Ha OIHOM 13 TECTU-
pyeMbIX cpepl. B pesymnbTaTe 06yueHus yabTpaduosie-
ToM BuUf, D. vaccinii QOpMUPOBAJ MUKHUABI HA 3 CYyTKUA
Ha 060MX cpeflax, HO pa3BHBaJ aKTUBHOE CIIOPOHOIIIE-
HUe TOJIbKO Ha cpefie MA B cpelHeM Ha 5 CYyTKU B 3aBU-
CMMOCTH OT ITOBTOPHOCTHU. D.eres, TaK »Ke Kak u D. vaccinii,
GopMupoBaJl MUKHUIBI HA 3 CYTKY, CIIOPOHOIIEHNE
HAYMHAJIOCh B CPeJHEM Ha 5—6 CyTKU Ha 060UX cpe-
nax. D. bohemiae Ha cpene KI'A 06pa30BbIBaJ MUKHU-
Ibl Ha 3-e CYyTKM, HAaUMHaJ aKTUBHO CIIOPOHOCUTH
Ha 7 menb. Bup D. rudis hopMUpoBaI TUKHUIGI C -
HUYHBIM CIIOPOHOILIEHWEM Ha 7-€ CyTKU Ha cpefe KI'A,
Ha cpenie MA Takxe 06pa30BbIBAJ TUKHUIBI HA 7-€ CYT-
KUY, HO CIIOPOHOIIEHVE OTCYTCTBOBAJIO.

B KOHTPOJBHBIX 00pasiiax 6e3 JOCBeUNBaHUS
dopMupoBaHUe NUKHUJ HAUUHAJIOCh [103Ke, a Y He-
KOTOPBIX BUJIOB OTCYTCTBOBAJIO. Y D. vaccinii TUKHUBI
(opMUPOBATINCH TOJIBKO K 14 CyTKaM, CLIOPOHOIIEHWE
06pas3oBbIBANIOCh HA 21 CYTKYU TOJBKO HA MTUTATENb-
HOII cpene MA. Y D. eres TMKHUABI ¥ CIIOPOHOIIEHE
pas3BUBAJIMChH B CpeHEM Ha 8—9 [leHb Ha BCEX cpefax.
Y Buga D. hohemiae Ha cpefne KI'A MIMKHUABI U CTIOPO-
HOIIeHWeEe OTMedauch Ha 14 neHb. Ay Bugna D. rudis
Ha cpene KT'A eIHUYHO 06pa30BbIBAIUCH TUKHUIBI
U OTCYTCTBOBAJIO CIIOPOHOIIeHEe Ha 06erX cpenax.

TakuM ob6pasomM, Haubojgee 3P PEeKTUBHBINA
CI10c06 ToJIyueHMs GbICTPOTO CIIOPOHONIEHUST BU/IA
D. vaccinii oTMedeH Ha cpejie MA C IOTIOJTHUTEIbHBIM
IOCBeUYMBAHNEM DPUTEMHON JaMIION. [ GbICTPO-
ro MOoJIydeHUs MOP(POJIOTUUYECKUX CTPYKTYP BUAA
D. eres MOXXHO HCIIOJIb30BaTh ITUTATEJIbHbIE CPEbI
KI'A 1 MA ¢ aHaJIOTUYHBIM JOIIOJHUTEJIbHBIM OCBE-
meHveM. CiaelyeT OTMETUTD, UTO BUp, D. rudis T1II0X0
06pa3oBbrIBaJ MOPQOJIOTUUECKEe CTPYKTYPHI Jaxe
C IOTIOJTHUTEIbHBIM OCBEIleHNEM, He pa3BUBAaJI CIT0-
poHoOIIIeHVe Ha cpelax MA ¥ eIUHUYHO 06pa30BbIBaJI
criopsl Ha cpenie KA. Bug D. bohemiae akTUBHO pas-
BUBaJI MUKHUIBI C TIOCHEAYIOUUM CIIOPOHOUIEHUEM
Ha cpene KTA (tab. 1).

B pesynbTaTe majbHellero n3yueHus rpubos
poxa Diaporthe BBISIBJIEHO, UTO BCE MCCIIENyeMbIE BUIbI
OTINYATUCH MEXY cO60M IO KyIbTypaabHO-MOP(O-
JIOTMUYECKUM MpU3HaKaM — 10 XapaKTepy CTPOeHN ,
TTOBEPXHOCTH, IIBETY BO3AYIIHOTO MUIENUs, 06pa-
30BaHUIO TJIOJOBBIX TEJ (MMKHUJ) U HadaJly CIIOPO-
HOIIIEHUS.

Vcxopsa u3 MoydeHHBIX Pe3yJIbTaTOB, KOJIOHUS
D. vaccinii XOpoIIIo pa3BUBaJiach Ha cpelie MA 1 Xapak-
TEPU30BaJiach CEPOBATO-KOPUUHEBBIM IIBETOM, CJIa-
GOMYIINCTBIM CTDOEHUEM C 3aKPYUYUBAIOIIUMCS CBET-
JIO-6€XXeBBbIM IIEHTPOM, CKJIAaAUaTON TOBEPXHOCTHIO,
obpasoBaHUEM IOJYMOTPYXKEHHBIX 6€XeBO-KOPUU-
HEeBBIX UJIM KOPUYHEBBIX MUKHUJI auaMeTpom ot 0,1
o 0,2 cM, C BBIXOAAIIMMY U3 YCThUI] TOHKUX WU 60-
Jiee TOJICTBIX CTPYeEK criop rpuba 6exxeBolt okpacku. Ha
cpene KI'A Bup D. vaccinii iMeJt TPUKATHIN BO3TYITHBIHN
MUIIEJIMH ¢ HaYaJbHbIM 3aKPYUYMBAIIINMCS IIEHTPOM
CepoBaTO-KOPUYHEBOTO IIBETa ¥ 0O0pa30BbIBAJI IIJIO-
CKUe MOrpy>KeHHbIe B CyOCTPAT TEMHbIE ITUKHUIBI 63
Pa3BUTHS CIOPOHOIIEHUS.

Ha cpenie MA y Buzia D. vaccinii IpeUMYIeCTBEH-
HO 06pPa30BBIBAJIMCH O KOHUAUY — F'MAJIMHOBEIE, OfI-
HOKJIETOUHBIE, DJIIUIICOUHBIE, OKPYTJIbIE C 000UX
CTOPOH WJIY eIUHUYHO CY>XUBAIIINecs C OJHOM! CTO-
POHBI, C ABYMd KaIllJIgdMU Macia, pasMmepoM 4,3-9,7 x

some species it was absent. In D. vaccinii, pycnidia were
formed only by the 14" day; sporulation was formed
on the 21 day only on the MA nutrient medium. In
D. eres, pycnidia and sporulation developed on average
at 8-9 days on all media. In the species D. hohemiae on
the PDA medium, pycnidia and sporulation were ob-
served on the 14" day. And in the species D. rudis on the
PDA medium, pycnidia were formed sporadically and
there was no sporulation on both media.

Thus, the most effective way to obtain rapid
sporulation of the species D. vaccinii was noted on the
MA medium with supplementary illumination with
an erythema lamp. To quickly obtain morphological
structures of the species D. eres, you can use PDA and
MA nutrient media with similar additional lighting. It
should be noted that the species D. rudis poorly formed
morphological structures even with supplementary il-
lumination, did not develop sporulation on MA media,
and only sporadically formed spores on PDA media.
The species D. hohemiae actively developed pycnidia
followed by sporulation on the PDA medium (Table 1).

As a result of further study of fungi of the genus
Diaporthe, it was revealed that all the studied species
differed from each other in cultural and morphological
features — in the nature of the structure, surface, color
of the aerial mycelium, the formation of fruiting bodies
(pycnidia) and the beginning of sporulation.

Based on the results obtained, the colony of D. vac-
cinii developed well on the MA medium and was char-
acterized by a grayish-brown color, slightly fluffy struc-
ture, with a swirling light beige center, a folded surface,
and the formation of semi-submerged beige-brown or
brown pycnidia with a diameter of 0.1 to 0. 2 cm, with
thin or thicker streams of beige colored fungal spores
emerging from the stomata. On the PDA medium, the
species D. vaccinii had a pressed aerial mycelium, with
an initial twisting center, grayish-brown color and
formed flat dark pycnidia immersed in the substrate
without the development of sporulation.

On the MA medium, the species D. vaccinii pre-
dominantly formed o conidia — hyaline, unicellular, el-
lipsoidal, round on both sides or single tapering on one
side, with two drops of oil, size 4.3-9.7 x 1.7-2, 1 um, on
average 7.3 + 0.5 x 2.7 + 0.4 ym and a small number of
B conidia — unicellular with slight bends on both sides
or almost straight, with a bend angle of 156-177°, on
average 167 + 0.7°, filiform, hyaline, size 18.8-27.2 x
1.1-2.7 um, average 23.2+ 0.5 x 1.6 + 0.4 um (Fig. 1).

The species D. eres formed pycnidia and pycno-
spores on both MA and PDA media. On the MA medi-
um, the species was characterized by a beige-brown
color, slightly fluffy structure, and folded surface; on
the PDA medium it had a beige-white color, well-de-
veloped, fluffy aerial mycelium. On both media, spheri-
cal, superficial and, to a lesser extent, semi-submerged
dark brown or black pycnidia were formed, from 0.05
to 0.4 cm in diameter, with milk fungus spores emerg-
ing from the stomata over time, yellowish in color, in
the form of thin twisting streams.

In D. eres o conidia: hyaline, unicellular, ellipsoid,
often elongated and narrowed on one or both sides,
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1,7-2,1 MxwMm, B cpegHeM 7,3 £ 0,5 x 2,7 + 0,4 MKM.
Ha cpene MA 06pa30BbIBajioCch HEOOIbIIOE KOJIMUE-
CTBO [ KOHUAUN — OJHOKJIETOUHBIE C HEGOJNBIIUMU
u3rubaMu ¢ IBYyX CTOPOH WJIU ITIOYUTH MPSIMbIE, C YTJIOM
na3ruba 156-177°, B cpenHeM 167 + 0,7°, HUTEBUIHbIE,
ruajuHOBBIE, pa3dMepoMm 18,8-27,2 x 1,1-2,7 MKM,
B cpenHem 23,2+ 0,5 x 1,6 + 0,4 mkm (puc.1).

Bupg D. eres 06pa30BbIBaJI MUKHU/IBI 1 TUKHOCITIO-
pBI Ha 00eux cpemax MA u KI'A. Ha cpeme MA Bup,
XapakTepr3oBajica 6eXeBO-KOPUUYHEBBIM IIBETOM,
CJIabOOMIYIIUCTHIM CTPOEHUEM, CKJIaIUaTOM ITOBEPXHO-
cThI0; Ha cpefe KI'A nMest 6e)KeB0-6eJIbIH IIBET, XOPOIIIO
Pa3BUTHIN MYUIUCTHIH, BO3AYIIHBIN MUulleauii. Ha o60-
WX cpenax 06pa30BhIBAJIMCH IaPOBUIHEIE, TTIOBEPX-
HOCTHBIE U B MEHBIIEHN CTEIEHU MOJIYIIOTPYKEHHbBIE
TEMHO-KOPUYHEBBIE UJIU YepHble TUKHUABL 0T 0,05
o 0,4 cM B ImaMeTpe C BRIXOSIUIUMU U3 YCThULL CTIOP
rpuba MOJIOYHOTO CO BpEMEHEM JKEJITOBATOTO IIBETA,
B BUJI€ TOHKMX 3aKPYUMBAIOIIVXCS CTPYEK.

with oil droplets, size 4.3-12.8 x 1.5-3.2 um, average 8.
3+0.5 x 2.3+0.4 um. 3 conidia of D. eres are hyaline, uni-
cellular, from fusiform to hooked, with a bending angle
0f99.4-179°, on average 138.7 + 0.6°, size 15.6—-36.6 x
0.7-1 .9 ym, on average 25.8+0.6 x 1.3+0.4 um. o and
B conidia were formed in equal quantities (Fig. 2, 3).

The D. rudis colony on the MA medium was char-
acterized by a light brown color, appressed structure,
and folded shape of the aerial mycelium; the PDA
shows more pubescent mycelium, beige-brown in
color. On the PDA medium, the culture formed dark
brown superficial and semi-submerged large and
small pycnidia, with a diameter of 0.05 to 0.5 cm. It
was noted that spores appeared from the stomata of
single semi-submerged pycnidia in the form of small
beige droplets.

On the PDA medium, o conidia of D. rudis are el-
lipsoidal, slightly curved, hyaline, unicellular, taper-
ing singly on one side and rounded at the other end,

Ta6. 1. Pe3ysbTaThl yueTa CIIOPOHOLIEHNS BUI0B poaa Diaporthe

mocJjie Bo3aeiicTeusa YP usjyueHus

Table. 1. Results of recording sporulation of Diaporthe spp.

after exposure to UV radiation

JIHY ydyeTa IoSABJIeHUS

CIIOPOHOULIEHHNS, CYT
Days of recording the appearance

Cpep,Hee 3HAUEeHUe

( y4eTa MosIBJIEHUS
of sporulation, days CIIOPOHOLIEHHUSI, Cy'T
IOBTOPHOCTD A;zerage va'lue P
repetition of accounting for
N3059THI Cpennbl the occurrence
Nenm  Isolates Media 1 2 3 4 5 of sporulation, days p-value
MA 3 5 5 7 5,4+1,5
MA KOHTPOJIb 0,0431
MA control 21 21 21 21 21 21
1 D.vaccinii
KT'A PDA = = = = = =
KI'A KOHTpOJIb } } ) ) } ) -
PDA control
MA 5 5 7 7 5 5,4+1,5
MA KOHTPOJIb 0,108
IR o] 10 10 7 7 10 8,8+1,7
2 D.eres
KI'A PDA 5 5 5 5 7 5,8+1,3
KT'A KOHTPOJIb 0,0431
PDA control 7 7 7 10 10 8,2+1,7
MA - - - - - -
MA KOHTPOJIb } } ) ) } ) -
MA control
3 D. rudis
KT'A PDA 7 7 7 7 7 7
KI'A KOHTPOJIb ) } ) ) i i 0,0431
PDA control
MA = = = = = =
MA KOHTPOJIb . _ _ : _ _ -
MA control
4 D. bohemiae
KI'A PDA 7 7 7 7 7 7
0,0431
KIAxoHTpOML 4, 14 94 14 14 14

PDA control
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Y D. eres oo KOHUJUN: THA-
JIMHOBBIE, O HOKJIETOUHBIE, BJI-
JINTICOMJIHBIE, YACTO BhITSIHYThIE
U CY’>KEeHbIe C OJTHOU WJIU C JBYX
CTOPOH, C KaIUIIMU Macja, pas-
mepoM 4,3-12,8 x 1,5-3,2 MKM,
B cpenHem 8,3+0,5 x 2,3+0,4
MKM. 3 KOHUAUY D. eres TUAJIY-
HOBbIE, OTHOKJIETOUHBIE, (hopMa
06pasIloB BapbuUPyeTCs OT Be-
peTeH000pa3HOM /10 KPIOUKOBa-
TOH, C yryiom usruba 99,4-179°,
B cpegHeM 138,7+ 0,6°, pas-
mepom 15,6-36,6 x 0,7-1,9
MKM, B cpenHeM 25,8+0,6 x
1,3+0,4 MKM. & ¥ 3 KOHUIUU 06-
Pa30BBIBAJINCH B OIMHAKOBOM
KosmdecTBe (puc.2, 3).

Komouwusa D. rudis Ha cpefie  Puc. 1. OCHOBHbIe Ky/bTypasibHO-
MA xapaKTepu30BajiaCh CBeT- Mopdosornyeckue npusHaku Bupa

JIO-KOPUYHEBbIM IIBETOM, IIpu-  D- vaccinii: a — o6pasosaxue nukHun,
1 pas3BuTOe CNopoHoLweHue Ha cpepe MA;

JKaTbIM CTPOEHMEM, CKJIaIUaTON
¢ opMoit BO3AYUTHOTO MUIIEINIS;
Ha KT'A oTrMeueH GoJiee OIyIeH-

Ha cpepe KIA; ¢, d, e — pasButble
. . NUKHWAbI CO CMOPOHOLLEHNEM
HbIM MUIIEJINU, GG)KGBO'KOPI/I‘-I' Ha cpepie MA (x7,5; x31,8; x40,6);

Fig. 1. The main cultural and morphological
features of the species D. vaccinii:

a - formation of pycnidia and developed
sporulation on the MA medium; b — pycnidia
b — nukHuAabI 6e3 pasBuTusa cnopoHoweHua  without development of sporulation

on the PDA medium; c, d, e — developed
pycnidia with sporulation
on the MA medium (x7.5; x31.8; x40.6);

HeBorO 1BeTa. Ha cpesie KTA - « (cunsis ctpenka) u B (kpacHasi ctpenka) f— o (blue arrow) and B (red arrow)

KyJIbTypa 06pa3oBbIBajia TeM-  koHupuu D. vaccinii Ha cpene MA (40x)

HO-KOPUYHEBBIE TOBEPXHOCT-

Hble U TIOJYIIOTPY>KeHHbIe KPYIIHbIe U MeJIKVe TUK-
HuAbl, guaMeTpoM oT 0,05 mo 0,5 cM. OTMEUYeHO, UTO
CIIOPBI ITPOSIBJISLIUCH M3 YCThULL EAUHUYHBIX ITOJIYIIO-
TPY’KEHHbBIX TUKHUJL, B BUJIE MEJIKUX GEXEBbIX KaTleJIeK.

Ha cpeme KI'A o kouuauu D. rudis SJIUIICOBUI-
Hble, CJIETKA U30THYThIE, TMAJIMHOBbBIE, OJTHOKJIETOY-
Hble, eIUHUYHO CYXXUBAIIINeCs C OLHON CTOPOHBI
U 3aKpyrJeHHbIe Ha APYyroM KOHIIE, C ABYMS KallJs-
MU Macia, pasMepom 8,9-4,7 x 1,7-3,9 MKM, cpelHee
3"HaueHue 7,0 + 0,5 x 2,8+0,2 MKM. B KOHUAUY 06pa-
30BBIBAJIMCH B MEHBIIEHN CTEIEHU, UMEU TJAIKYI0
TIOBEPXHOCTB, IIPSIMYI0 UJIN BEPETEHOBULHYIO hopMy,
C YKOPOYEHHBIM OCHOBaHUEM, 'MaJIMHOBOIO 1[BETQ,
c yryioM u3ruba 169-178°, B cpegsem 173 + 0,4°, pas-
mepoMm 19,2-10,4 x 1,6—1,0 MKM, CpejHee 3HAUEHUE
15,2 +0,7 x 1,3 + 0,6 mkM (puc.4).

Kosonus D. bohemiae Ha cpene KI'A xapaKTepu3o-
BaJIaCh CBETJIO-6€)KEBBIM IIBETOM, CPEeIHEOITYIIEeHHOM
MIOBEPXHOCTBI0 C MHOTOUYUCJIEHHBIMU, IIpEUMYyIle-
CTBEHHO [TOBEPXHOCTHBIMU, OKPYTJIBIMU IUKHULAMU
CBETJIO-KOPUYHEBOT'0 MJIM GE)XEBOT0 IIBETa, BOKPYT
KOTOPBIX OTMeEYAJICsI CEPO-0JIUBKOBBIN OTTEHOK JUa-
MeTpom oT 0,05 10 0,1 cM ¢ o6pasoBaHuEM CIIOp I'prba
6eXXeBOro IIBeTa B BUe OKPYIJILIX Kamesek. Ha cpeze
MA BO3IyUIHbIN MuUllennii rpuba xapakTepru30Baicsa
CpeIHEOIYIIeHHOU TTOBEPXHOCTHI0, 0KPACKOI KOJIO-
HUU JKeJITOBATOTO IIBeTa ¢ 06pa3oBaHNEM MaJlOUuC-
JIEHHBIX TTUKHUJ] 6€3 PA3BUTOT'O CITOPOHOIIEHUSI.

Ha cpene KI'A ot KOHUIVY UMEJIU 3JIIUIICOBULHY IO
GhopMy, ETMHUYHO CY>KUBAIOIIUECS C OLHOU CTOPOHBI
U 3aKpyIJIEHHBIE Ha IPYTOM KOHIIE, TMaJIUHOBEIE, O~
HOKJIETOUHBIE, C ByMS KaIlJIIMU MacJja, pa3MepoM
6,1-10,4 x 2,1-3,3 MKM, cpefjHee 3HaueHue 7,9 + 0,6 x
2,7 £ 0,4 MKM. B KOHUIUY - TUAJINHOBLIE, TJIaJIKNE, Be-
PETEeHOBUIHBIE WU KPHOUYKOBATBIE, C YIJIOM M3ruba
72-175°, B cpegueM 126 + 0,6°, pazmepom 20,6-30,5 x
0,7-1,5 MKM, cpeiHee 3HadyeHue 26,9 + 0,3 x 1,2 £ 0,5
(puc.5).

D. vaccinii conidia on the MA medium (40x)

with two drops of oil, measuring 8.9-4.7 x 1.7-3.9
um, average value 7.0 + 0.5 x 2.8 + 0.2 um.  conidia
were formed to a lesser extent, had a smooth surface,
straight or fusiform shape, with a shortened base, hy-
aline color, with a bending angle of 169-178°, on aver-
age 173 + 0.4°, size 19.2-10.4 x 1 .6—1.0 um, average
value 15.2 + 0.7 x 1.3 + 0.6 um (Fig. 4).

The D. hohemiae colony on the PDA medium was
characterized by a light beige color, a medium-pubes-
cent surface with numerous, mostly superficial, round-
ed pycnidia of light brown or beige color, around which
there was a gray-olive tint with a diameter of 0.05 to
0.1 cm with the formation of spores beige mushroom
in the form of rounded droplets. On the MA medium,
the aerial mycelium of the fungus was characterized
by a medium-pubescent surface, a yellowish color of
the colony with the formation of small pycnidia without
developed sporulation.

On the PDA medium, o conidia had an ellipsoidal
shape, singly tapering on one side and rounded at the
other end, hyaline, unicellular, with two drops of oil,
size 6.1-10.4 x 2.1-3.3 um, average value 7 .9 + 0.6 x
2.7 + 0.4 um. B conidia — hyaline, smooth, fusiform
or hooked, with a bending angle of 72-175°, average
126 +£0.6°, size 20.6-30.5 x 0.7-1.5 um, average 26,9 +
0.3 x1.2 +0.5 (Fig. 5).

Thus, the studied species of the genus Diaporthe
had differences in cultural and morphological features.
The species D. rudis differed from other isolates of the
genus Diaporthe in the color of the aerial mycelium,
which ranged from light brown to brown, as well as in
the weak formation of morphological structures of the
fungus - pycnidia and pycnospores.
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Puc. 2. OCHOBHbIe KynbTypasbHO-
Moponoruyeckne NpusHaKky Bupa

D. eres Ha cpene MA: a — o6pasoBaHue
MUKHUA, U Pa3BUTOE CMOPOHOLLEHHE;
b, c — pa3BuTble NMKHMAbI

co criopoHolueHuneM (7,5x; 20x);

d — o (cuHsAs cTpenka) u B (kpacHas
cTpenka) koHupuu D. eres (40x)

TakuM o06pa3oM, U3yUeHHbIe
BUIBI poma Diaporthe nMenu pasiiu-
YU MO0 KyJbTypasibHO-MOPQOJO0-
ruyeckuM IpusHakaM. Bup D. rudis
OTJAMYAJICS OT APYTUX H30JSITOB
pona Diaporthe 110 OKpacKe BO3IYIII-
HOT'0 MUILIEJUsI, KOTOPBIM MMEJ IIBET
OT CBETJIO-KOPUYHEBOTO 0 KOPUYHE-
BOTO, a TaKXXe I10 cjaaboMy (hopMUpo-
BaHUI0 MOP(OJIOTUYECKUX CTPYKTYP
rpuba — MIUKHUJ 1 TMKHOCIIOP.

Komouus D. bohemiae umena
UHYI OKpPackKy U CTPYKTypy BO3-
gymwHoro muuenud. Ha cpege MA
ObljIa YKEeJITO-JIMMOHHOTIO IIBeTa, 6e3
obpasoBaHusg NuKHUA. Ha cpeme KI'A
Yy LaHHOTO BUJIa MUKHUIBI (DOPMUPO-
BaJIVICh TIOBEPXHOCTHO, UMEJIH Iapo-
obpasnyio hopmMy, 06pPa30BLIBATINCH
MHOTOYMCJIEHHO II0 BCEl ITI0OBEPX-
HoCTU cybcTpaTa, UMeau aKTUBHOE
CIIOPOHOIIIEHUE.

Komonwuwu D. vaccinii u D. eres OT-
JINYAJIICh MeXIy co60oU U OT ApYy-
TUX BUJOB CTPYKTYPOX BO3AYIIHOTO
Muileaus, GOpMUPOBAHUEM ITUKHUT,
W Pa3sBUTHUEM CIOPOHOIIeHUd. Ha
cpezne KT'A D. eres oTnmdaljicd OT Buga
D. vaccinii XOpoIlIo Pa3BUTHIM Gexe-
BO-6€JIbIM BO3IYIIHBIM MUIIEJINEM,
a Taxke Ha cpefax KT'A u MA dopmu-

I =. 5 :'.g;' [ ‘B
O FR 5 TR
Fig. 2. The main cultural
and morphological features of
the species D. eres on the MA medium:

a - formation of pycnidia and developed
sporulation; b, c — developed

pycnidia with sporulation (7.5x; 20x);

d - o (blue arrow) and B (red arrow)
conidia of D. eres (40x)

Puc. 3. OCHOBHble KynbTypanbHO-
Moponornyeckune NpusHaku Bmpa

D. eres Ha cpepe KIA: a — o6pa3oBaHue
NMUKHUA, N PasBUTOE CMOPOHOLLEHHUE;

b, c — pazBuTble NMKHMAbI

co crniopoHolueHuemM (7,5x; 20,2x);

d — o (cuHsa cTpenka) u B (kpacHas
cTpenka) konuaum D. eres (40x)

POBaJI IIOBEPXHOCTHDbIE WUJIU ITOJIYIIOTPDY>XEHHbIE ITapo-
BUIHbBIE, TEMHO-KOPMYHEBBIC NJIN Y€PHbIC TMKHWbI,
C aKTMBHBIM CIIOPOHOIIEHWEM Ha 7 CyTKU 6e3 IIpuMe-

HEeHUd JOCBeUYMBaHUI.

The D. bohemiae colony had a dif-
ferent color and structure of the ae-
rial mycelium. On the medium, MA
was yellow-lemon in color, without
the formation of pycnidia. On the PDA
medium in this species, pycnidia were
formed superficially, had a spherical
shape, were formed numerously over
the entire surface of the substrate, and
had active sporulation.

The colonies of D. vaccinii and
D. eres differed from each other and
from other species in the structure
of the aerial mycelium, the formation
of pycnidia, and the development of
sporulation. On the PDA medium,
D. eres differed from the species D. vac-
cinii in its well-developed beige-white
aerial mycelium, and also on the PDA
and MA media it formed superficial
or semi-submerged spherical, dark
brown or black pycnidia, with active
sporulation on the 7® day without the
use of additional illumination.

On the PDA, D. vaccinii was char-
acterized by less developed hairless
mycelium, had a gray-brown color,
later with the presence of an olive tint,
and formed beige-brown or brown
pycnidia that were semi-submerged

Fig. 3. The main cultural

and morphological features of

the species D. eres on the PDA

medium: a — formation of pycnidia and
developed sporulation; b, ¢ — developed
pycnidia with sporulation (7.5x; 20.2x);
d - o (blue arrow) and B (red arrow)
conidia D. eres (40x)
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or bursting out of the substrate.
On the PDA medium, sporu-
lation did not develop; on the
MA medium, the formation of
pycnidia with pycnospores took
a long time, so supplementary
illumination was required.
Despite the difficulties in
analyzing micromorphological
structures, there were a number
of characters characterizing the
species under study. The species
D. rudis had the smallest @ and 8
conidia. In the species D. eres,
large o and {3 conidia predomi-
nated, predominantly narrowed
on both sides, in contrast to the
species D. vaccinii and other spe-
cies, in which the spores were
mostly without narrowing or
narrowed singly on one side. The

Puc. 4. OCHOBHble Ky/bTypasibHO- Fig. 4. The main cultural and largest B conidia were observed

Mopchonormyeckue NpusHaku supa morphological features of the species in the species D. hohemiae.

D. rudis: a — obpasoBaHu1e NUKHUA, D. rudis: a — formation of pycnidia The average sizes of « and B

1 pa3BuToe cnopoHoweHue Ha cpepe KIA;  and developed sporulation on the PDA conidia are given in Table 2.

b — oTcyTCcTBME MOpthonornyeckux medium; b — absence of morphological

CTPYKTYp Ha cpepe MA; ¢, d — nukHuapl structures on the MA medium; c, CONCLUSION

1 eQMHUYHOe CMOPOHOLLEHNE Ha cpefe d - pycnidia and single sporulation on the

KrA (7,5x; 38,3x); e — o (cuHsis cTpenka)  PDA medium (7.5x; 38.3x); e — o (blue As a result of the research,

u B (kpacHasa cTpenka) konuaum D. rudis arrow) and B (red arrow) conidia of D. rudis a method for quickly obtain-

Ha cpese KIA (40x) on the PDA medium (40x) ing morphological structures

(pycnidia and pycnospores) of

Ha KTI'A D. vaccinii xapaKTepu30BaJics MeHee pas- fungi of the genus Diaporthe has been optimized, which

BUTHIM HEOMYIIEHHBIM MUIIEJINEM, UMEJ CEPO-KO- can be applicable when conducting phytosanitary

PUYHEBLIN IIBET, B JaJbHEHUIIIEM
C MPUCYTCTBUEM OJIUBKOBOTO
OTTEeHKa, 06Pa30BbIBAJI TIOJYIIO-
TPy KeHHbIE WJI ITPOPbIBAOIIT-
ecsq u3 cybcrpara 6eXXeBO-KO-
pUYHEBble MU KOPUUYHEBBIE
nukHuael. Ha cpege KI'A cmo-
POHOIIIEHVE He pa3sBUBAJIOCh,
Ha cpele MA ¢popmMupoBaHue
MUKHUJ, C TUKHOCTIOPaMU 3a-
HUMAaJO TPOJOJIKUTENbHOE
BpeMs, TI0O3TOMY TPeGoBasioch
MpUMeHeHUe JOMOJHUTENIbHO-
T'0 JOCBEUYMBAHUS.

HecMoTpsi Ha 3aTpyn-
HEHWS TIPU aHAJN3€e MUKDPO-
MOP(OJIOTUYECKUX CTPYKTYD,

uMeJicsad psgaj IIPU3HAKOB, Xa- - 0 Z o
PaKTepU3YKIIAX U3ydaeMble - o - L . e
Buabl. Y Buga D. rudis okasa- Puc.5. OCHOBHble KynbTypasibHO- Fig. 5. The main cultural and morphological
JIICh caMble MeJIKHe & 1 B Ko-  MOpchosnoruyeckue npusHaku eupa features of the species D. bohemiae:

Hunuu. Y Buza D. eres Ipeo6iia- D. bohemiae: a — o6pa3oBaHune NUKHUA, a — formation of pycnidia and developed

1 pa3BUTOE CNOPOHOLLEHME Ha cpefe sporulation on the PDA medium;
KTA; b — oTcyTcTBME MOPHONOrMyecKux b — absence of morphological structures
[IPEVMYILECTBEHHO CYyXXEHHbIe ! R -
CTPYKTYp Ha cpepe KIA; ¢, d — nukHupbl  on the PDA medium; ¢, d — pycnidia

¢ ABYX CTOpOH] ,Ef OTInIHE o Pa3BUTbIM CMIOPOHOLIEHNEM Ha cpefe with developed sporulation on the PDA
oT Bupa D. vaccinii U LPYTUX  KrA (7,5x; 28,7x); e, f — o (cuHss medium (7.5x; 28.7x); e, f — o (blue arrow)
BUJIOB, Y KOTOPBIX CIIOPbBI B OC-  cTpenka) u B (kpacHasa cTpenka) and B (red arrow) conidia of D. bohemiae
HOBHOM GBI 6€3 Cy)KEeHUS UM koHuaum D. bohemiae Ha cpepe MA (40x)  on the MA medium (40x)
eNUHUYHO CyXaJICh C OLHOM
cTOpOHBI. CaMble KPYIHBIE 3 KOHUIUYM OTMEYAJUCh
y Buna D. bohemiae.

CpefHue 3HaYeHUd Pa3MePOB & U B KOHWUAUN
MIpUBEIEHEI B Tabauile 2. dutocaHuTapusa. KapanTuH pactennii Ne 2 (19) 2024 37
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MOP®OJIOTMA MORPHOLOGY

Ta6J1. 2. Pazamepsl MOp(oJIOTUYECKUX CTPYKTYP BUZ0B poaa Diaporthe

Table 2. Dimensions of morphological structures

of Diaporthe spp.

Haspauue usojAaTa CpejHee 3HaUeHUE pa3Mepa o KOHNAUI, MKM CpejHee 3HaueHNe pa3Mepa 3 KOHUIMHA, MKM

Nenmm  Isolate name Average size o of conidia, pm

Average size of  conidia, pm

D. vaccinii 7,3+0,56x2,7+0,4

23,2+0,5x1,6+0,4

D. eres 8,3+1,5x2,3+0,7

25,8+0,6x1,3+0,4

7,0+£0,5%x2,8+0,2

15,2+0,7x1,3+0,6

1
2
8 D. rudis
4

D. bohemiae 7,9+0,6x2,7+0,4

26,9+0,3x1,2+0,5

3AKJIIIOYEHUE

B pesysibTaTe MOJYUYEHHBIX UCCIELOBAHUN OIITUMMU-
3MpPOBAH CII0CO6 GBICTPOTO MOJIydeHusT MOpdoJIo-
TUYECKUX CTPYKTYP (MUKHUI 1 TUKHOCIIOP) rpu6oB
poza Diaporthe, KOTOPBIY MOXET OBITh MPUMEHUM
IpU IPoBeleHnY (QUTOCAHUTAPHBIX MCCIeL0BAHUN
B J1aGOPATOPHBIX YCIOBUAX. YCTAHOBJIEHO, YTO OIITH-
MaJIbHOU IMTUTATeIbHOM CPeIoi IJIT POCTa Y Pa3BUTUS
CIIOPOHOIIEHYS BO36YIUTEIIS BI3KOU THUJIN YePHUKYI
D. vaccinii IBJsSIeTCS TOTOBBIH 2% COJIOMOBBIM arap C yc-
JIOBUEM JIOTIOJIHUTEJIbHOTO JIOCBEYNBAHYS 9PUTEMHON
JIAMIION ¢ IJIMHOM BOJHBI 280-315 HM. [1pu cobome-
HUY JAHHBIX YCJIOBUHM NUKHUIBI ¥ TTMKHOCIIOPHI hop-
MUPYIOTCSI B CPDEJTHEM Ha 5 JIEHD.

B xome pa6oTsl mo udydyeHut rpuboB poma Di-
aporthe BBISIBJIEHO, YTO BCE aHAJM3UPYEMbIe BUIbI
OTJIMYAJIUCH I10 KYJIbTYPaJbHBIM ITPU3HAKaM: Xapak-
Tepy CTPOEHWUSs, IIBETY BO3JYIIHOTO MUIIEJNS, I10-
BEPXHOCTHU KOJIOHWY, 00Pa30BAHUIO TIJIOJOBBIX TEJI
(MUKHUI) ¥ HavaJly CIIOPOHOUIEHUS, YTO SBJISIETCS
HeOoOXOIUMbBIM [IJIsI TIPeIBapUTEIbHON TNarHOCTUKY
IaTOreHOB.

[To MOp(hOJIOTMUECKUM TIPU3HAKAM U30JIATHI
JIOCTAaTOYHO TPYAHO Pa3jinyaTh, TaK KAK OHU UMEIOT
CXOIIHBIE MEX/IY CO00# pazMepsl 1 (POPMBI & U 3 KOHU-
Wi ¥ TPEOYIOT KPOITOTIUBOTO U JOJITOTO CPABHUTENb-
HOTo aHa/m3a. [103TOMy B TPaKTUYECKUX UCCIIeIOBa-
HUSAX UIeHTU(GUKALIYSA KapaHTUHHOTO Buaa Diaporthe
MOXeT OBbITh 3aTPyHUTEIbHOM.

TakuM 00pas3oM, AJis IPOBEeIeHNs JOCTOBEPHOK
IVarHOCTUKY B 00JIaCTU KapaHTWHA PacTeHUN He0O-
XOIUMO TIOATBEPXKIEHVE BO3GYAUTENST BA3KOW THUIN
YepHUKHU D. vaccinii ¢ IOMOIIbI0 BUAOCIEUDUUHON
TILIP. JaHHBIN MTOAXO0/, MOXET COKPATUTDh BPEMS IIPU
KyJIbTUBUPOBAHUU TPUOOB [0 cTaauu obpasoBa-
HUS MUIENNS, a TAK)XXe ITO3BOJIUT TTOJyYaTh TOYHBIE
pes3yabTaThl B PyTUHHOM AuarHocTuke. Haubosee
MMEPCITEKTUBHBIM YYaCTKOM T'e€Ha SABJISIETCS yYaCTOK
rexa pakTopa SJIOHTALIUY TPAHCIAIINY, KOTOPBIH IT10-
3BoJIsgeT guddepeHIInPOBaTh 1IeJIeBOUM BUJ, OT 6JIM3-
KOPOJICTBEHHBIX BUIOB pona Diaporthe (Dharmaraj
et al., 2022).

Bnazodaprocms. ABTOPBI BhIpaXkaroT Gyiaromap-
HocTb cnenuanucram ®I'by «BHUMKP» 3a moMoIlb
B IIPEAOCTaBJIEHUY PACTUTEbHBIX 06Pa3IioB 1 (hOTO-
rpadrpoBaHUM: KAaHAUAATY 6MOJIOTMUECKUX HayK, Be-
LylieMy Hay4YHOMY COTPYLHUKY-HavaJlbHUKY HOMI-
M]I CypuHo# T.A.; KAaHIUAATY CEJIbCKOX035IHNCTBEHHBIX
HayK, BeylleMy Hay4YHOMY COTPYAHUKY-HAaYaJIbHUKY
HMOMTI KonnHo# M.B.; KaHAUAATY GUOJIOTUYECKUX
HayK, HAyYHOMY COTPYIHMKY-3aBeIyoueMy Jlabopa-
topueit STHK KamaeBy 1.0., arpoHOMy oTzesia MCU
ITotanunoi C.0.

studies in laboratory conditions. It has been estab-
lished that the optimal nutrient medium for the growth
and development of sporulation of the causative agent
of viscid rot of blueberries D. vaccinii is ready-made
2% malt agar with the condition of supplementary il-
lumination with an erythema lamp with a wavelength
of 280-315 nm. Under these conditions, pycnidia and
pycnospores are formed on average on the 5™ day.

During the study of genus Diaporthe fungi, it was
revealed that all analyzed species differed in cultural
features: the nature of the structure, the color of the
aerial mycelium, the surface of the colony, the forma-
tion of fruiting bodies (pycnidia) and the beginning of
sporulation, which is necessary for the preliminary
diagnosis of pathogens.

It is quite difficult to distinguish isolates based on
morphological characters, since they have similar siz-
es and shapes of o and B conidia and require a pains-
taking and lengthy comparative analysis. Therefore,
in practical research, identification of the quarantine
species Diaporthe can be difficult.

Thus, to carry out reliable diagnosis in the field of
plant quarantine, it is necessary to confirm D. vaccinii
using species-specific PCR. This approach can reduce
the time required for cultivating fungi to the stage of
mycelium formation, and will also allow obtaining
accurate results in routine diagnosis. The most prom-
ising region of the gene is the translation elongation
factor gene region, which makes it possible to differen-
tiate the target species from closely related species of
the genus Diaporthe (Dharmaraj et al., 2022).
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AHHOTAIUA
Bupyc Mo3auku nenuHo (Pepino mosaic virus, Pep-
MV) — mpezcTaBUTeNb poja Potexvirus, sBisercs
KapaHTUHHBIM 06beKTOM IJisg cTpaH EA3C, EOK3P
U pslla CTPaH Pa3JUYHBIX KOHTUHEHTOB. OCHOBHBIE
pacTeHus-xo03s€eBa BUpyca — TOMAaT U OakKJiaXkaH,
HO TaK’ke OH MOpakaeT Iepell, KapTodesb U Melu-
HO. IloTepu ypo’kasd IJIOLOB TOMaTa B pe3yJbTaTe
3apaxeHuda PepMV moryT gocturats 30-40%. Bupyc
MO3auKHU IIEMMHO XapaKTepu3yeTcs MHOr006pasrueM
yTel PaciIpoCTPaHEHUS U CIIOCO6eH NJIUTEJIbHOE
BpPEeMS COXPAHATHCS B PACTUTENbHBIX OCTAaTKaX, IIOYBE,
BOJle, PaCTBOpax AJisi TUAPOIOHUKY U Ha PA3JIUUYHBIX
WHEPTHBIX TOBEPXHOCTIX. BakHOe 3HAaUEHME B pac-
npocTpaHeHuu PepMV nMeeT ceMeHHass UHQPEKIU.
C 3apa’keHHBIMU CEMeHaMU BUPYC CII0COGEeH pacIipo-
CTPAHATHCS HA HOBbIE TEPPUTOPUU, & €JUHUYHBIE
3apa’keHHbIe ceMeHa B IIapTHUM CIIOCOOHEI B IIpoIiecce
BereTaluy HAaHECTH KOJIOCCAJIbHBIN yIIepd IPou3BO-
OUTEIIM OBOIHBIX KYJIBTYP.

MupoBag MMONyJd¥sa BUPyCca MO3auKU IeIu-
HO COCTOUT U3 IISATU F€eHEeTUYECKHU Pa3InudarluXxcs
LITAMMOB, UTO 3aTPYLHSIET €ro JUAarHOCTUKY C UC-
[10JIb30BaHUEM MOJIEKYJIIPHBIX MeTOA0B. Llesibio IIpo-
BOJIVIMBIX MCCJIEIOBAHUY ABJISIJICA ITIOUCK ITPaliMEPOB,
TMO3BOJISIOIIUX OCYIIECTBJISAITh YHUBEPCAJIbHOE BbI-
sABJIEHVE U30JITOB BCEX LITAMMOB BUPyCa MO3auKU
MeNrHO W IPaiMepoB, MO3BOJSIIOIINX IIPOBOIUTH
BBICOKOCTIEIIU(DUUHOE ONpeAesieHre IMTaMMOBOU
MPUHAIJIEKHOCTU BBISIBJISIEMBIX U30JISTOB 3TOTO BU-
pyca. [To pesynbTaTaM UCIIbITAHNSA 13 mmap rmpaiiMepoB
oITpejleIEHbI TPU Mapbl TPaMEPOB [IJIs YHUBEPCAJIb-
HOT'O BBIABJIEHUA BCeX mTaMMOB PepMV u niBe mapbl
TIparMePOB I BBICOKOCITEIIN(UIHOTO OTIPeIeIeHUS
mraMMoB Eu/Peruvian. KoHcTaTrpoBaHa He06X01u-
MOCTbD JaJIbHEUIero CKpUHUHTa IIPaliMepOoB JIJIs BbI-
cokocnenuduuHoro onpeaeaeHns mramMmmoB CH1/US1
u CH2 PepMV.

Knrwuesvte cno6a. MojeKyndpHasgd OUarHOCTUKA,
obpaTHas TPAHCKPUIIIIMS, IIOJMMEpPasHas IelTHasa
peakIius, mpaniMepsl.
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ABSTRACT
Pepino mosaic virus (PepMV), a representative of the
genus Potexvirus, is a quarantine pest for the EAEU and
the EPPO countries, as well as some other countries on
different continents. The main host plants of the virus
are tomato and eggplant, though it also affects peppers,
potatoes and pepino. Tomato fruit yield losses as a re-
sult of PepMV infection can reach 30-40%. PepMV is
characterized by various pathways and can maintain
in plant debris, soil, water, hydroponic solutions and
onvarious inert surfaces for a long time. Seed infection
plays an important role in the spread of PepMV. With
infected seeds, the virus can spread to new territories,
and single infected seeds in a batch can cause colos-
sal damage to vegetable producers during the grow-
ing season.

The global PepMV population consists of five ge-
netically distinct strains, making it difficult to diagnose
using molecular methods. The purpose of the research
was to search for primers that allow universal detec-
tion of isolates of all PepMV strains and primers that
allow highly specific determination of the strain affil-
iation of the detected isolates of this virus. Based on
the results of testing 13 pairs of primers, three pairs
of primers were identified for the universal detection
of all PepMV strains and two pairs of primers for the
highly specific detection of Eu/Peruvian strains. The
need for further screening of primers for highly specif-
ic determination of CH1/US1 and CH2 PepMV strains
has been stated.

Key words: molecular diagnostics, reverse
transcription, polymerase chain reaction, primers.
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BBEJIEHUE

upyc Mosauku nenuHo (Pepino mo-
saic virus, PepMV), oTHOCAIIUMCS
K pony Potexvirus cemetrictBa Alpha-
flexiviridae, siBaseTCcs KApDAaHTUHHBIM
ob6bexkToM EASC, EOK3P u 1ejyoro
psia cTpaH Mupa.
OCHOBHBIMU DKOHOMMUYECKU
3HAYMMBIMU PaCTEHUSIMU-X0359€e-
BaMU BHPyCa MO3aWK{ IENUHO SBJSIOTCS: TOMAT
(Solanum lycopersicum), kaptodenb (S. tuberosum), Tie-
MHO (S. muricatum), 6axyiaxkas (S. melongena), 6a3mIUK
(Ocimum basilicum). K HacTOAIeMy BpeMeHU TaKxXe
IOKa3aHo, uTo mramMMm PepMV US1 MOXeT BbI3bIBATh
cucTeMHOe 3apa)keHue rnepua (Capsicum annumnt), TOT-
Jla KaK JPyTye IMTaMMbl BI3BIBAIOT HA 5TOM PACTEHUN
JINIIIb MECTHYI0 UH(DEKITHI0. Bupyc 3apa)kaeT Takxe pas-
JINYHbBIE TUKOPACTYIIVE PACTEHUS, OTHOCAIIECS KaK
K ceMelcTBy nacyieHoBbie (Datura stramonium, D. metel,
Solanum chilense, S. chmielewskii, S. dulcamara, S. nigrum,
S. parviflorum, S. peruvianum v pyrue), Tak U K APyTUM
6oTaHMYeCKUM ceMeucTBaM (Amaranthus retroflexus,
Amaranthus viridis, Calendula arvensis, Convolvulus arven-
sis, Convolvulus humilis, Heliotropium europaeum, Malva ne-
glecta, Malva parviflora, Plantago major, Rumex sp., Sonchus
oleraceus, Taraxacum officinale v npyrue)(EPPO, 2024).
Bupuousl PepMV mpeAcTaBisSiOT co00ii rubKue
HUTEBUJIHbIE YaCTUIBl BeanunHon 510 x 12.5 HM
(Jones et al., 1980).
lenoMm PepMV coCTOUT u3 €IUHCTBEHHOU
TIJIFOC-CMBICJIOBOM OJTHOIETIOUEYHON MOJIeKyabl PHK
¢ 3’-monu-A-KOHIIOM, cocTosAlel u3 6410 HyKJieo-
TUIOB (He BKJIIOYasa mojau-A-Tpakra). lenomMmuass PHK
COIEPIKUT IISITh OTKPBITEIX paMoK cunThiBaHUs (ORF),
kopupyromux PHK-3aBucumMmyro PHK-monumepasy
(RARp) pasmepoM 164 kJla, TpOMHOM 6JIOK TEHOB pas-
MepoM 26, 14 u 9 x/la u reH 6esika o6osmouku (CP) pas-
mepom 25 k]l (Mumford, Jones, 2005; Ling et al., 2013).
Ha ocHOBaHMM 0CO6EHHOCTEH OGHMOJIOTUH, CEPOJIO-
TUY ¥ CPAaBHEHUS HYKJIEOTUIHBIX IIOCIeI0BATEbHO-
cTell B HaCTOsIIlee BpeMs BBIZENSIOT YeThIPe OCHOB-
HBIX ImTaMMa PepMV, 3apaxarwiux KOMMepUYecKue
copra Tomarta — eBpornerickuii (EU), mepyanckui (LP),
ynianiickuii-2 (CH2) u amepukanckuii-1 (US1), a Tax-
ke mTaMM PES, nmeHTuGUIIMPOBAaHHbIN Ha JUKUX BU-
JIaX pacTeHWH ceMelCTBa ITacjIeHOBRIX B [1epy.
CpaBHeHUE HYKJEOTUIHBIX TOCJEN0BATENb-
HOCTE! TOJIHOTO TEHOMAa MeXy MHOXEeCTBEHHBIMU
M30JIITAMM Pa3HBIX MITAMMOB ITOKA3bIBAET, UTO IIE-
pyaHCKUY u eBpormelickuii mramMmmbl (LP u EU) Hau-
60oJiee TECHO CBSI3aHbI MEX/Y cO60ii ¢ TpuMepHO 95%
UIEHTUYHOCTBIO ITOCIeI0BaTebHOCTEH. [IITaMM ame-
pukaHckuii-1 (US1) u HOBBIM mTamMM PES mpuMepHO
Ha 86% UIOEeHTUYHBL IPYT APYTY U IpUMepHOo Ha 81%
UIEeHTUYHHI ITepyaHckomy (LP) u eBpormetickomy (EU)
mraMmmaM. [ltamMM unnuiickuii-2 (CH2) apisieTcsd Hau-
6oJiee IUBEPTreHTHBIM, IOCKOJIBKY UMEET ITPUMEPHO
78% UAEHTUYHOCTY IIOCJIEI0BATEIbHOCTEH C UEThIPb-
MS IPYTUMU IITaMMaMu. [Ipy 5TOM UIeHTUYHOCTb I10-
CJIeIOBATEIbHOCTEN HYKJIEOTUIOB MEXIY U30JIATAMU
BHYTPU KaXXJOr0 LITaMMa COCTaBJIsIeT He MeHee 98%
(EPPO, 2024).
Hanmuue cynieCTBEHHbIX TeHETUUYECKUX PA3JIU-
Yny MeXxnay usossaramMmu PepMV ob6yciiaBivBaeT He-
06X0UMOCTb eTaJIbHON OTPabOTKU MOJIEKYISIPHBIX
METOM0B JUAaTrHOCTUKU.

INTRODUCTION

epino mosaic virus (PepMV), belonging to the
genus Potexvirus of the family Alphaflexivi-
ridae, is a quarantine pest for the EAEU and
the EPPO countries, as well as some other
countries.

The main economically important PepMV host
plant are: tomato (Solanum lycopersicum), potato (S. tu-
berosum), pepino (S. muricatum), eggplant (S. melon-
gena), basil (Ocimum basilicum). It has now also been
proven that the PepMV US1 strain can cause system-
ic infection of peppers (Capsicum annum), while other
strains cause only a local infection on this plant. The
virus also infects various wild plants belonging to the
Solanaceae family (Datura stramonium, D. metel, Sola-
num chilense, S. chmielewskii, S. dulcamara, S. nigrum,
S. parviflorum, S. peruvianum, etc.), as well as to other
botanical families (Amaranthus retroflexus, Amaranthus
viridis, Calendula arvensis, Convolvulus arvensis, Convolvu-
lus humilis, Heliotropium europaeum, Malva neglecta, Mal-
va parviflora, Plantago major, Rumex sp., Sonchus oleraceus,
Taraxacum officinale, etc.)(EPPO, 2024).

PepMV virions are flexible filamentous particles
measuring 510 x 12.5 nm (Jones et al., 1980).

The PepMV genome consists of one single strand-
ed positive sense RNA molecule with a 3’ poly-A end,
consisting of 6410 nucleotides (not including the po-
ly-A tract). Genomic RNA contains five open reading
frames (ORFs) encoding the 164-kDa RNA-dependent
RNA polymerase (RdRp), a 26-, 14-, and 9-kDa triple
block of genes, and a 25-kDa coat protein (CP) gene
(Mumford, Jones, 2005; Ling et al., 2013).

Based on the biology, serology and comparison
of nucleotide sequences, four main PepMV strains are
currently identified that infect commercial tomato va-
rieties — European (EU), Peruvian (LP), Chilean-2 (CH2)
and American-1 (US1), as well as PES strain identified
on wild Solanaceae species in Peru.

Comparison of whole genome nucleotide se-
quences between multiple isolates of different strains
shows that the Peruvian and European strains (LP
and EU) are most closely related, with approximately
95% sequence identity. The American strain 1 (US1)
and the new PES strain are approximately 86% iden-
tical to each other and approximately 81% identical to
the Peruvian (LP) and European (EU) strainS. Strain
Chilean-2 (CH2) is the most divergent, sharing ap-
proximately 78% sequence identity with four other
strainS. Moreover, the identity of nucleotide sequenc-
es between isolates within each strain is at least 98%
(EPPO, 2024).

The presence of significant genetic differences
between PepMYV isolates requires detailed develop-
ment of molecular diagnostic methods.

PepMV is a highly contagious pathogen and is ef-
fectively transmitted by mechanical sap inoculation
and by contact between healthy and infected plantS. As
aresult, the virus easily spreads mechanically through
contaminated tools, shoes, clothing, and hands during
agricultural work (Mehle et al., 2014). It was also ex-
perimentally established that the virus is effectively
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Bupyc MO3auKy IMENUHO SBJSETCS OUeHb KOH-
Tarvo3HbIM IATOTeHOM U 3G (HEKTUBHO IEPEHOCUTCS
MeXaHWYEeCKOU WHOKYJIAIUEN COKA U ITyTeM KOHTAaK-
Ta MEeXJY 3[,0POBBIMU U 3apaKEHHBIMU PACTEHUSIMMU.
BceiiencTBUE 3TOTO BUPYC JIETKO PAcIIpOCTPaHsIeTCs
MeXaHUYEeCKUM IyTEM uepes 3arps3HeHHbIe MHCTPY-
MEHTHI, 00yBb, OIEXK Y, PYKU B IIpOIlecce MPOBEeNEHNS
arporexHuyeckux pabot (Mehle et al., 2014). Ixcme-
PUMEHTAJIBHO GBLJIO YCTAHOBJIEHO TaK)XXe, YTO BUPYC
3(ppekTUBHO nepenaeTca MeXxAy PACTEHUSIMU TOMa-
Ta B 3aKPbITHIX PEIUPKYISIIIMOHHBIX TUIPOTIOHHBIX
cucreMax (Shipp et al., 2008).

Bupyc MOXXeT JIJINTEIbHOE BPEMSI COXPAHSITh UH-
(heKIIMOHHOCTD BHE CBOMX PACTEHUMN-X03IEB B OKPY-
JKaloIel cpefie. YCTAHOBJIEHO, YTO B BOJIE ITPY TEMIIE-
patype 20+4°C PepMV coxpaHsieT UHHEKIIMOHHOCTb
Ha NPOTSHKEHUU Tpex Hemenb (Mehle et al., 2014).
B coke nH(UIIMPOBAHHBIX PAaCTEHUIN TOMAaTa, HaHe-
CeHHOM Ha pa3jIMuyHble HeOPTraHUYEeCKYe TTIOBEPXHO-
cTH (CTEKJIO, AJIFOMUHUH, TIJIACTUK), BUPYC COXPaHSIET
UHQEKIIMOHHOCTD Ha MPOTSKEHUU 5 HEJleNIb IIPU yC-
JIOBUU HAJIMUMS OTHOCUTEJIBHO HEBBICOKOU TeMIIe-
paTyphl ¥ BBICOKOI BJa)KHOCTHY Bo3amyxa (Mumford,
Jones, 2005).

BaxHyr poJib B anugemuojgoruun PepMV ume-
eT ceMeHHasd MHQeKIMI. YCTaHOBJIEHO, YTO 3apa-
’KEHHOCTb 3TUM BUPYCOM CEMSH TOMAaTa COCTAaBJISI-
eT B cpepgHeM 0,026%, HO MOXXeT BapbUpoOBaThCA
ot 0,005% 1o 0,057% B 3aBUCUMOCTY OT ITAapPTUU Ce-
MaH (Hanssen et al., 2010). Coo611aioch TakXe O BbI-
aBjieHuu PepMV B 25% ceMaH TOMarTa, 4TO IIPUBO-
JIWJIO K 3apakeHu0 1,84% pacTeHUM, MIOJyUYeHHbIX
oT 3Tux ceMaH (Cordoba-Selles et al., 2010). OgHaKO
BeJeicTBUe 3 (PeKTUBHON MeXaHUUYeCKOU mepemadyu
HaJIn4re Ja’ke HEMHOTOYMCIIEHHBIX 3aPa’kKeHHBIX Ce-
MSIH IIPUBOAUT K OY€HB OBICTPOMY PACIIPOCTPAHEHUIO
3TOr0 BUpPYyca B ITOCaIKaX TOMATa.

YcTaHOBJIEHA BO3MOXXHOCTh IepeHoca PepMV
IIMeJIIMU C 3aPaKeHHBIX PACTEHUM TOMAaTa Ha 37]0-
poBbie sk3eMIIsgphl (Lacasa et al., 2003; Shipp et
al., 2008), a Tak)XXe C 3apa’keHHBIX PACTEHUI ToMaTa
Ha HeCKOJIbKO BUJOB COPHBIX pacTeHui (Stobbs et al.,
2010).

Ba)xHoe 3HaUeHUE MMeeT TaK)Ke BOIIPOC O BO3-
MO>XHOCTHY pacnpocTpaHeHus1 PepMV XUIIHbIM KJIO-
noMm Makposodycom (Macrolophus nubilis H.S.),
LMIXPOKO MCIIOJIb3yeMbIM B KauecTBe areHTa 610Jio-
TUYEeCKOU 60pbOBI. [IJI 9TOr0 KJIOIIa XapaKTepeH 30-
ouTodaroBeIil TUII TUTAHUS, TO ECTh CIIOCOOHOCTH
MUATAThCS MUIIEN KaK )KUBOTHOTO, TAK U PACTUTEIb-
HOTO IIPOUCXOXJeHU. B 3Tol cBsA3u B HumepiaH-
Jlax GBIJIO YCTAHOBJIEHO, UTO ITPU HAJIMYNUY BBICOKOM
YWCJIEHHOCTU NONynainuii Macrolophus nubilis Hauu-
HaeT MUTAThCS Ha IJIOAaX TOMATa, BBI3BIBAS UX I10-
BPEeXJeHUs, U MHTEHCUBHOCTb 3TUX MOBPEXIEHUN
KoppeJsupoBaja c 3apaxenueMm PepMV (Moerkens
etal., 2015).

TakuM 06pa3oM, BUPYC MO3auKU ITETIMHO Xapak-
TepusyeTcss MHOTooOpa3ueM MyTel pacmpocTpaHe-
HUS ¥ MecCT JIokanusanuy nadexmuu ([aeimep F0.A.
u ap., 2021). Iag BbISIBIEHUS 04aroB 3TOTO BUpPYcCa,
ToMUMO J1abopaTOPHOTO UCCIeN0BaHUS BereTupy-
OUUX PACTEHUH, CEMSH U IJIOOB PAaCTEHUN TOMa-
Ta\, Heo6XOAUMO TaK)Xe OIPENeNsITh OTCYTCTBUE
BUpYyCa B IOJIMBHOM BOJe, pacTBOpPax JJisd FUJPOIIo-
HUKY, cy6cTpaTax AJis BhIpAllMBAaHUS PAcTeHUH,

transmitted between tomato plants in closed recircu-
lating hydroponic systems (Shipp et al., 2008).

The virus can remain infective for long periods of
time outside its host plants in the environment. It was
found that PepMV remains infective for three weeks in
water at a temperature of 20+4°C (Mehle et al., 2014).
The virus remains infective for 5 weeks in the sap of in-
fected tomato plants applied to various inorganic sur-
faces (glass, aluminum, plastic), provided there is a rel-
atively low temperature and high humidity (Mumford,
Jones, 2005).

Seed infection plays an important role in the Pep-
MV epidemiology. The infection rate of this virus in to-
mato seeds has been found to average 0.026%, but can
vary from 0.005% to 0.057% depending on the seed lot
(Hanssen et al., 2010). PepMV was also reported to be
detected in 25% of tomato seeds, resulting in infection
of 1.84% of plants obtained from these seeds (Cordo-
ba-Selles et al., 2010). However, due to effective me-
chanical transmission, the presence of even a few in-
fected seeds leads to a very rapid spread of this virus
in tomato plantings.

The possibility of PepMV transfer by bumblebees
from infected tomato plants to healthy specimens
has been established (Lacasa et al., 2003; Shipp et al.,
2008), as well as from infected tomato plants to several
weed species (Stobbs et al., 2010). Transfer of PepMV
by bumblebees occurs in a non-persistent mechani-
cal manner.

Also important is the question of the possible Pep-
MV spreading by the predatory bug Macrolophus nubilis
H.S., which is widely used as a biological control agent.
This bug is characterized by a zoophytophagous type
of nutrition, i.e. the ability to feed on both animal and
plant origin food. In this regard, it was found that when
there are high Macrolophus nubilis populations in the
Netherlands, it begins to feed on tomato fruits, causing

Puc. 1. CumnTOMBI Fig. 1. Symptoms of pepino
BMpyca MO3auKM nennHo  mosaic virus (PepMV)
(PepMV) Ha nucTbax on tomato leaves

Tomara (cpoTo aBTOpPOB) (photo by the authors)
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Puc. 2. CumnTtombl BUpyca  Fig. 2. Symptoms of pepino
Mo3auku nenuHo (PepMV)  mosaic virus (PepMV)

Ha pacTeHuu Tomata on tomato leaves

(thoTo aBTOPOB) (photo by the authors)

Ha KOHCTPYKIIMSX TEIJIUI], Tape U 000PYyIOBaHUH,
a TaK’Ke B HaCeKOMBIX-OITbLIUTENISIX U 00beKTax 01o-
JIOTUUYECKOM GOPHOBI.

NHTEHCUBHOCTBD IIPOSBJIEHUSI CUMIITOMOB Pep-
MV Ha pacTeHUSIX TOMAaTa BApbUPYETCS OT HE3HAYUM-
TEJIbHBIX 10 CEPbEe3HBIX B 3aBUCUMOCTH OT arPECCUB-
HocTu mrTamMmMma PepMV, Bo3pacTa u copTa ToMara,
a Tak)Ke YCJIOBUU BhIpalUBaHUsA. [lepBble CUMIITO-
MbI OGBIUHO ITOSIBIASIOTCS Uepes 2—3 HeIelu I10-
clie 3apakeHus. PAHHNE CUMIITOMBI TIPOSIBJISTIOTCS
Ha BEPXHUX YACTSIX ITOPAKEHHbBIX PACTEHUN B BUJIE
00pas3oBaHMs CBETI0-3€JIEHbIX TOHKUX WUJIN UT0JIb-
YaThIX JIUCTHEB U 3aJI€PXKKM pocTa. 3aTeM Ha JIU-
CThSIX PA3BUBAIOTCS MO3aMKa, XKeJiTas yrjaoBaTas
ISATHUCTOCTD, CJIa0BIN MEXIKMIJIKOBBIN XJIOPO3 U Jie-
dbopmaruu (Puc. 1-2). Ha mo6erax u IjBeTKaxX MOTYT
pPa3BUBATbCS HEKPO3bI, OKA3BIBAKOIINE BIUSIHUE
Ha pasBUTHE LBETOB U IJI0A0B. CUIBHO IOpaKeH-
HbIE PACTEHUS CTAHOBSITCS YaXJIBIMU U Ie(hOPMUPO-
BauHbIMU (EPPO, 2024).

Puc. 3. CumMNTOMbI BUpPYyCa MO3anKun
nenvHo (PepMV) Ha nnopax Tomata
(thoTo aBTOPOB)

Fig. 3. Symptoms of pepino mosaic
virus (PepMV) on tomato leaves
(photo by the authors)

on tomato fruits

(photo by the authors)

“Photo Shneyder Y.

Puc. 4. CuMNTOMbI COBMECTHOI0O
3apa)keHusi BUPYCOM MO3auMKM NennuHo
(PepMV) 1 BUpycom NSITHUCTOrO
yBAnaHus Tomarta (TSWV) Ha nnopax
ToMmara (poTo aBTOpPOB)

Fig. 4. Symptoms of co-infection

of PepMV and TSWV

damage, with the intensity of this damage correlating
with PepMV infection (Moerkens et al., 2015).

Thus, PepMV is characterized by a variety of path-
ways and infection localization (Schneider Y.A. et al.,
2021). To identify its outbreaks, besides laboratory
testing of vegetative plants, seeds and fruits of tomato
plants, it is also necessary to determine the absence of
the virus in irrigation water, hydroponic solutions, sub-
strates for growing plants, on greenhouse structures,
containers and equipment, as well as in insect polli-
nators and biological control objects.

The severity of PepMV symptoms on tomato plants
varies from mild to severe depending on the severity
of the PepMV strain, the age and variety of the toma-
to, and growing conditionS. The first symptoms usu-
ally appear 2—-3 weeks after infection. Early symptoms
appear on the upper parts of affected plants with the
formation of light green, thin or needle-like leaves and
stunted growth. Then the leaves develop mosaic, yel-
low angular spots, mild interveinal chlorosis and de-
formations (Fig. 1-2). Necrosis may develop on shoots
and flowers, affecting the development of flowers and
fruitS. Severely affected plants become stunted and of
irregular shape (EPPO, 2024).

Tomato fruits typically develop yellow-red mosaic
patterns (marbling) as a result of PepMV infection (Fig.
3), resulting in uneven fruit ripening. Fruit cracking,
deformation and necrotization are sometimes observed
(EPPO, 2024). Co-infection of plants with PepMV and
TSWYV increases the intensity of symptoms (Fig. 4).

MATERIALS AND METHODS

In experiments to test the diagnosis of PepMV, iso-
lates of this virus were used PV-0554, PV-0577, PV-
0578, PV-0632, PV-0674, PV-0716, PV-0730, PV-
0750, PV-0751, PV-0973, PV-0975, PV-1022, PV-1110
u PV-1125 (all - DSMZ, Germany), positive controls for
PepMV ELISA from Adgen (UK), Bioreba (Switzerland)
and Loewe (Germany), as well as potexvirus isolates:
potato X (PVX PV-0014, PV-0020, PV-0847), Clover yel-
low mosaic virus (CIYMV PV-0851), Cymbidium mo-
saic virus (CymMYV, PV-0334), Hydran-
gea ringspot virus (HRSV, PV-0372),
Potato aucuba mosaic virus (PAMV,
PV-0007) and Alternanthera mosaic
virus (AltMV, PV- 0849) (all - DSMZ,
Germany).

RNA isolation of the studied vi-
ruses was carried out with a set of Pro-
ba-NK reagents (Agrodiagnostica, Rus-
sia), according to the manufacturer’s
instructions.

Synthesis of complementary DNA
was carried out using reagent Kkits for
reverse transcription from Agrodiag-
nostica and Evrogen (both from Rus-
sia), according to the attached instruc-
tions.

PCR testing to detect PepMV was
carried out with the primers present-
ed in Table 1.
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Ha miopax TomaTa B pe3yibTaTe 3apakeHus Pep-
MYV, kak rmpaBuJio, pa3BUBAITCS XKEJITO-KPaCHbIE MO-
3aMYHbIE Y30PbI (MPaMOPHOCTH) (Puc. 3), YTO IPUBO-
IUT K HePaBHOMEPHOMY CO3peBAHUIO0 IJI00B. UHOTIA
HabJirogaeTcs pacTpecKUBaHUeE TLIONOB, UX Aedopma-
nusa v HekpoTusanus (EPPO, 2024). CoBMecTHOe 3apa-
JKeHUe pacTeHUI BUpPyCcaMU MO3anKHy renuHo (PepMV)
¥ MSATHUCTOTO yBsAmaHus Tomara (TSWV) ycunuBaet
WHTEHCUBHOCTD IPOSBJIEHNSI CUMITOMOB (Puc. 4).

MATEPUAJIbBI U METO/IbI

B skcrmepmMeHTax 1o 0TpaboTKe AUarHOCTUKY BUPY-
ca Mo3auKu IenuHo (PepMV) KCITOTb30BaIN U30JISIThI
3TOro Bupyca PV-0554, PV-0577, PV-0578, PV-0632,
PV-0674, PV-0716, PV-0730, PV-0750, PV-0751,

The following reagent kits were used to carry out
PCR:

Dream TaqGreen PCR Master Mix (Thermo-
Scientific, USA); 5x MasPPMix-2025; 2,5x
MasCFETagMIX-2025 (both — Dialat, Russia); Screen
Mix; Screen Mix-HS; One Tube RT-PCR SYBR,
gPCRmix-HS, gPCRmix-HS SYBR + High ROX (all -
Evrogen, Russia).

RESULTS AND DISCUSSION

The purpose of the research was to search for primers
that allow universal detection of isolates of all PepMV
strains, and primers that allow highly specific deter-
mination of the strain affiliation of detected isolates of
this virus.

Ta6J1. 1. XapaKTepuCcTHKa NPaiiMepoB, UCII0JIb3yeMbIX AJid NpoBeaeHus I[P

Ha HAJINUHe BUPYCOB

Table 1. Characteristics of primers used for PCR for viruses

HasBanue npaiimepa IlociezoBaTeIbHOCTD 5’3’

IIpoaykT (1.H.) ABTOP

Primer name Sequence 5’3’ Product (bp) Author
PepMVCH2CPF GTTTTCCTCAATTGTGAAAT
855 Ling etal., 2013
PepMVCH2CPR TTTTTTTTTTATTTAGTAGATTTAGATAC
PepMVEUCPF GTTTTCCTAAATTTGAAAAT )
839 Lingetal., 2013
PepMVEUCPR ATTTCAAAGAAATAATTAGG
PepMVUS1CPF GTTTTCCTAGTGTTTGAAA
846 Ling et al., 2013
PepMVUS1CPR AAATTACAAAAGCAATTTATTG
PepTGB-F CAC ACC AGA AGT GCT TAAAGC A
845 Mumford, Metcalfe, 2001
PepUTR-R CTC TGA TTAAGT TTC GAC TG
Pep3 ATGAGGTTGTCTGGTGAA
624 Souiri et al., 2017
Pep4 AATTCCGTGCACAACTAT
PepCP-D CAC ACC AGA AGT GCT TAAAGC A
845 Pagan et al., 2006
PepCP-R CTC TGA TTA AGT TTC GAG TG
pepF2 AAACAATTTAACTCAACTATG
750 Candresse et al., 2010
pepR TGATTAAGTTTCGAGTGTTTA
PepMV CP-7F CCCATCAGATGCACCACCAA Pa3zpaboTaHbl B paMKaXx JaHHOTO
6380 ncciefOBaHUa
PepMV CP-2R CAGGAGGTGCATCAATTGCG Developed as part of this study
Eur-rep F TGGGTCAAGAAAGTGGAAAAATTAG
Eur-repR TGCATGAAAGCTGCAATGGT 71 Gutierrez-Aguirre et al., 2009
Eur-rep P FAM-TGCTGTCAAGTCAAAGCCTGGCCA -BHQ1
Ch2-US2-cp F TGGGTTTAGCAGCCAATGAGA
Ch2-US2-cp R AACTTTGCACATCAGCATAAGCA 72 Gutierrez-Aguirre et al., 2009
Ch2- US2-cp P FAM-CGGACCTGCCATGTGGGACCTC-BHQ1
US1-cpF AGCGCGTGCTTATGCTGAT
US1-cpR CGTGAGAGTGCTGGATTTGAAG 81 Gutierrez-Aguirre et al., 2009
US1-cp P FAM-CCGCACAACTCATAGGTGCCACCC - BHQ1
KL05-48 F1 ACTCCTAGAGCTGACCTCAC
KL05-49 F2 ACTCCTAGAGCTGATCTTAC
Ling et al., 2007;
KL05-51 R1 TCTCCAGCAACAGGTTGGTA 107 EPPO, 2013
KL05-52 R2 TCACCTGCAACTGGTTGATA

KL05-50 probe

FAM-TGTCAGCTTGCATTTACTTCC AAA - BHQ1
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PV-0973, PV-0975, PV-1022, PV-1110 u PV-1125
(Bce — DSMZ, l'epMaHus), IIOJIOXKUTEIbHbIE KOHTPOJIN
nis A k PepMV upm Adgen (BernkobpuTaHus),
Bioreba (IliBetirtapus) u Loewe (TepMaHus), a TaKxKe
M30JIAThI TTIOTEKCBUPYCOB: X KapTodesns (PVX PV-0014,
PV-0020, PV-0847), )xkenToi Mo3auku Kiesepa (CIYMV
PV-0851), mozauku numbuguyma (CymMYV, PV-0334),
KOJIbIIEBOM NATHUCTOCTU ropTeHsuu (HRSV, PV-0372),
ayky6a mozauku kaptodens (PAMV, PV-0007) u mo-
3aUKu ajabTepHaTepsl (AltMV, PV-0849) (Bce — DSMZ,
T'epMaHU).

Boipenenve PHK n3yyaeMbIX BUPYCOB IIPOBOLU-
Jiv ¢ HabopoM peareHToB [1poba-HK (ArpoguarHocTu-
Ka, Poccus), COTJIaCHO MHCTPYKIIMY (UPMBbI-TTPOU3BO-
IUTeJS.

CuHTe3 koMILIeMeHTapHoU JHK mpoBomuiu
c HabopaMu peareHTOB AJis 06paTHON TPAHCKPUIIIIUU
¢upm Arponmaraoctuka 1 EBporen (o6e — Poccus), co-
TJIaCHO IPUJIaraeMbIM UHCTPYKITUSIM.

OtpaboTky TP mjs BRISBIEHUS BUPyca MO3au-
Ky menrHO (PepMV) mpoBOIWIIY C IpaliMepaMH, IIpe-
CTaBJIEHHBIMU B Tabyuie 1.

Jua npoBegenuda INP ucnonb3oBasu cienyro-
e Habopbl peareHTOoB:

Dream TaqGreen PCR Master Mix (Thermo-
Scientific, CIIDA); 5x MasP’Mix-2025; 2,5x
Mas‘F*TagMIX-2025 (o6a — Ouajat, Poccus); Screen
Mix; Screen Mix-HS; One Tube RT-PCR SYBR,
gPCRmix-HS, gPCRmix-HS SYBR + High ROX (Bce —
EBporeH, Poccus).

PE3VJIBTATBI U OBCYXKIEHHNE

LlesibI0 TPOBOAVMBIX UCCIENOBAHUN ABJISJIICS IIOUCK
IpaiiMepoB, MO3BOJISIOIIUX OCYIIECTBIISATh YHUBED-
CaJIbHOE BBISIBJIEHUE U30JIATOB BCEX IIITAMMOB BUPyCa
MO3auKU IEeNWHO, U TPaMepPOB, MTO3BOJISIOIINX IPO-
BOJIUTh BBICOKOCITEIM(PNYHOE OIIpe/iesIeHre IITaMMO-
BOM IPUHAJJIEKHOCTY BBISIBJISIEMBIX U30JIITOB 3TOTO
BUDpYyCa.

Ha nmepBoM aTamne paboThl GbLI0 ITPOBEIEHO OIIpe-
JIejieHUe MITaMMOBOW NPUHAJIEXHOCTU 14 U30J-
TOB PepMV u3 kosuiekuu DSMZ 1 MOJIOXKUTEJIbHBIX
KoHTpoJel nysg DA k PepMV pupm Adgen, Bioreba
u Loewe c ucroJib3oBaHueM rpatrimepo PepMVEUCPF/
PepMVEUCPR, PepMVUS1CPF/PepMVUS1CPR u Pep-
MVCH2CPF/PepMVCH2CPR (Ling et al., 2013), pas-
paboTaHHBIX AJS BbIIBJeHMS mTamMMoB EU, US-1
u CH-2, COOTBETCTBEHHO. JKCIIEPUMEHTBI [IPOBOLU-
JIv ¢ HabopoM peareHTOB 5x Mas‘**Mix-2025 GpupmMbl
Iuanart. JIJis ToIaBJISIONIEeTro O0JIbIINHCTBA TUX U30-
JIITOB LITaMMOBAas NMPUHAJIEKXHOCTD He U3ydajach
(Shneyder et al., 2016).

B skcmepuMeHTe ¢ nipatimepamu PepMVEUCPF/
PepMVEUCPR cnenuduuyHble IPOAYKTHI IJIaHUPYeE-
MOM BeJIMYMHBI ObLIY TTOJTyYEHBI JJIsT U30JIITOB PepMV
PV-0554, PV-0577, PV-0578, PV-0674, PV-0751,
PV-0973, PV-1110, PV-1125 1 IOJIO)KUTEJIbHBIX KOH-
TpoJeit gyst UPA k PepMV ¢upm™m Bioreba u Loewe
(puc.5a). Ous usonsara PepMV PV-0730 66110 T10JTY-
UeHO JBa NPOAYKTa aMIIUu(UKAIUY, a JJIs U30JIATa
PepMV PV-0750 — MHOTOUYUCJIEHHbBIE IIPOLYKTHI aM-
nauuUKaIny.

B skcnepuMeHTe ¢ mpaiiMmepamMu PepMVCH1CPF/
PepMVCH1CPR npoayKThl aMIIIX(PUKALUA OJIy4de-
HBbI 1J1g u30J19T0B PepMV PV-0730 u PepMV PV-0975
(puc.5h).

10 11 12 13 14 m 15 16 17 18 10 11 12 13 14 15 16 17 18

a) Mpaiimepbl b) Mpaiimepbl

PepMVEUCPF/ PepMVUS1CPF/
PepMVEUCPR PepMVUSI1CPR
(cneundunuHbIv NnpoayKT —  (cneuudUUHbIN NPOJYKT —
839 n.o.) 846 n.o.)

a) Primers PepMVEUCPF/  b) Primers PepMVUS1CPF/
PepMVEUCPR (specific PepMVUSI1CPR (specific
product - 839 bp) product - 846 bp)

*Mpumeuanue: O6pasubl (M3on5Tbl PepMV):

1 - PepMV PV-0554; 2 — PepMV PV-0577,

3 — PepMV PV-0578; 4 — PepMV PV-0632;

5 — PepMV PV-0674; 6 — PepMV PV-0716;

7 — PepMV PV-0730; 8 — PepMV PV-0750;

9 — PepMV PV-0751; 10 — PepMV PV-0973;

11 - PepMV PV-0975; 12 — PepMV PV-1022;

13 — PepMV PV-1110; 14 — PepMV PV-1125;

15 — nonoxuTenbHbin KOHTPoNb ans UDA k PepMV rpmbl
Bioreba; 16 — nonoxwuTenbHbii KOHTPonb ans DA k PepMV
thupmblAdgen; 17 — nonoxxuTenbHbIn KOHTponb ang MDA

K PepMV dupmbl Loewe; 18 — oTpuLaTenbHbIi KOHTPOsb (Boga).

*Note: Samples (isolates PepMV): 1 — PepMV PV-0554;
2 — PepMV PV-0577; 3 — PepMV PV-0578;

4 — PepMV PV-0632; 5 — PepMV PV-0674;

6 — PepMV PV-0716; 7 — PepMV PV-0730;

8 — PepMV PV-0750; 9 — PepMV PV-0751;

10 — PepMV PV-0973; 11 — PepMV PV-0975;

12 — PepMV PV-1022; 13 — PepMV PV-1110;

14 — PepMV PV-1125; 15 - positive control for PepMV ELISA
from Bioreba; 16 — positive control for PepMV ELISA
from Adgen; 17 — positive control for PepMV ELISA
from Loewe; 18 — negative control (water).

Puc. 5. Onpepenexue Fig. 5. Determination of
LUTaMMOBOM MPUHALNEKHOCTHU strain affiliation of reference
pedepeHTHbIX M30naTOB BUpyca PepMV isolates using
Mo3aunku nenuHo (PepMV) the primers PepMVEUCPF/
C ucnonb3oBaHWeM npanmepos  PepMVEUCPR
PepMVEUCPF/ PepMVEUCPR and PepMVUS1CPF/

1 PepMVUS1CPF/PepMVUS1CPR PepMVUSI1CPR

(Ling et al., 2013) (Ling et al., 2013)

At the first stage of the work, the strain identity of
14 PepMV isolates from the DSMZ collection and posi-
tive controls for PepMV ELISA from Adgen, Bioreba and
Loewe were determined using primers PepMVEUCPF/
PepMVEUCPR, PepMVUS1CPF/PepMVUS1CPR and
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B ombeiTe ¢ mpaiimepamu PepMVCH2CPF/
PepMVCH2CPR ni4g 11esioro psgpa U30J9TOB TaKxXe
Habawganoch o6pazoBaHre PA3JIMYHBIX TPOAYKTOB
ammnudukanuu. OfHaKO GOJNBUIMHCTBO ITUX MIPO-
OYKTOB 6bLIN BeJIMUMHOU okoJyio 800 11.0., TOTIA KaK
cnenuUIHBIN TPOAYKT IJIS STUX ITPalMEpPOB J0J-
JKeH cocTaBJyisATh 549 1.0. Haubonee NHTEHCUBHBIN
TIOJIOKUTEJNbHBIM CUTHAJ MMeJ MECTO [IJIs N30JISITOB
PepMV PV-0632, PV-0716, PV-1022, PV-11125 u mo-
JIOXKUTENBHOT0 KOHTPOJIA 11t UDPA hupmbr Adgen (pe-
3yJIbTAThI HE TOKA3aHbI).

Pe3ysibTaThl IPOBEIEHHBIX YKCIIEPUMEHTOB I10-
3BOJIAIOT OTHECTU U30J4Thl DSMZ PepMV PV-0554,
PV-0577, PV-0578, PV-0674, PV-0751, PV-0973,
PV-1110, PV-1125 1 ITOJI0XKUTEJIbHBIX KOHTPOJIEH IS
VA k PepMV ¢upm Bioreba u Loewe k mTammy EU,
a u3onart PepMV PV-0975 — k mrammy CH1/US1. Inis
nsojugara PepMV PV-0730 MOXXHO ITPEAIION0XUTE Ha-
Judre cMelmaHHou ek mraMmoB EU u CH1/
US1. He 6ply1a oTipefiesieHa TOYHAas IITaMMOBAasI TIPU-
HaIJIe)KHOCTh U30J4TOB DSMZ PepMV PV-0632,
PV-0716, PV-0750, PV-0975, PV-1022 1 ITOJIOKUTEJb-
HOTO KOHTpOJs 1151 DA k PepMV pupmbl Adgen. Beu-
Iy OTCYTCTBUS PEAKIIUU STUX U30JISITOB C IIpaliMepa-
mMu PepMVEUCPF/PepMVEUCPR u PepMVUS1CPF/
PepMVUS1CPR 1 Ha/in4u4 MOJIOXKUTEJBHOI'O CUTHAJIA
c mpaiimepamu PepMVCH2CPF/ PepMVCH2CPR, M0X-
HO MPEATIONOXUT UX MPUHAJIEKHOCTD K IITAMMY
CH2/US2.

LlesIbI0 MOCJENYIOIINX SKCIIEPUMEHTOB SBJIS-
JIOCh ONpeJesieHre MITaMMOBOU CIelU(pUUYHOCTHU
npatimepoB PepMV CP-7F/PepMV CP-2R, paspabo-
TAHHBIX B PAMKAaX JAaHHOTO MCCJIEeNO0BAHMS, & TAKXKe
npariMepoB u3 nybaukanuii PepTGB-F/PepUTR-R
(Mumford, Metcalfe, 2001), PepCP-D/PepCP-R (Pagan
et al., 2006), pepF2/pepR (Candresse et al., 2010)
u Pep3/Pep4 (Souiri et al., 2017). Ha ipefBapuUTeIb-
HOM 3Tare paboThl 6bLJIa yCTAHOBJIEHA MTPUHIIUIIN-
aJibHas BO3MOXXHOCTb UCITOJIb30BAHYS BCEX IISITH WC-
TIBITYEeMBIX TIap IpaliMepoB ¢ HabopaMu peareHTOB
DreamTaq Green PCR Master Mix (ThermoScientific),
5x MasDDTagMix-2025 (Ouanat) u ScreenMix-HS
(EBporeH) (pesynbTaThl He ITOKa3aHbl). [lociemyolye
9KCIIePUMEHTHI TIPOBOAWIIY C HAOOPOM pPeareHTOB 5X
MasDDTagMIX-2025 u nBymMa BapuaHTaMU CUHTe-
3a kJIHK.

JIl7g TpOBeleHUsI TECTOB CO BCEMU HCITBITyeMbI-
MU [TapaMu IIpaiMepoB KOHCTATUPOBAHO OJHO3HAY-
HOE€ IIPeuMylecTBO ucrojab3oBanug KJIHK, cuuTesu-
poBaHHOI Habopom peareHToB MMLV RT Kit hupMBbl
EBpOreH 1o CpaBHEHUI ¢ HA6OPOM peareHTOB [JIs
06paTHOM TPaHCKPUNIIUY PUPMbI ATPOIUATHOCTUKA
(pes3ynbTaThl He MOKa3aHbl). [l BCeX UCIIBITYEMBIX
rap ImpaMepoB He HaOJII0AAI0Ch HecItelnuIHoM pe-
aKIIMY C U30JISITAMU HELEeJIEBBIX IOTEKCBUPYCOB XKeJ-
TOM Mo3auku kjiepepa (CIYMV), Mo3auKy IIUMOUIM-
yMa (CymMYV), KOJIbIleBOM MATHUCTOCTU TOPTEH3UU
(HRSV), Mmozauku anbTepHaTeps! (AItMV), aykyba Mo-
3auku kaptodens (PAMV) u X kaptodens (PVX), uTo
CBUJETENIbCTBYET 06 MX BBICOKOU CIIEIU(DUIHOCTHI
K PepMV. Bce mmpaiMepbl pearupoBaJiv C BAKIITUHHBIM
npenaparoM V10 (Valto, HumepiaHabl), KOTOPBIN CO-
IEPXXUT CMeCh CJIaboIaTOreHHbIX U30JIITOB PepMV
mraMmMoB EU u CH2 (puc. 6).

[To pe3ysbTaTaM IPOBELEHHBIX 3KCIIEPUMEH-
TOB YCTAaHOBJIEHA BO3MOXXHOCTh MCIIOJIb30BAHUS

PepMVCH2CPF/PepMVCH2CPR (Ling et al., 2013), de-
signed to detect strains EU, US-1 and CH-2, respective-
ly. Experiments were carried out with a set of reagents
5x MasCFEMix-2025 by Dialat. For the vast majority of
these isolates, strain affiliation was not studied (Shn-
eyder et al., 2016).

In the experiment with primers PepMVEUCPF/
PepMVEUCPR, specific products of the expected size
were obtained for PepMV isolates PV-0554, PV-0577,
PV-0578, PV-0674, PV-0751, PV-0973, PV-1110,
PV-1125 and positive controls for PepMV ELISA from
Bioreba and Loewe (Fig. 5a). Two amplification pro-
ducts were obtained for the PepMV PV-0730 isolate,
and multiple amplification products were obtained for
the PepMV PV-0750 isolate.

In the experiment with primers PepMVCH1CPF/
PepMVCH1CPR, amplification products were obtained
for isolates PepMV PV-0730 and PepMV PV-0975
(Fig. 5b).

In experiments with primers PepMVCH2CPF/Pep-
MVCH2CPR for some isolates, the formation of various
amplification products was also observed. However,
most of these products were around 800 bp in size,
whereas the specific product for these primers should
be 549 bp. The most intense positive signal was ob-
served for PepMV isolates PV-0632, PV-0716, PV-1022,
PV-11125 and the positive control for the Adgen ELISA
(results not shown).

The results of the experiments allow us to clas-
sify the DSMZ PepMV isolates PV-0554, PV-0577,
PV-0578, PV-0674, PV-0751, PV-0973, PV-1110, PV-
1125 and positive controls for ELISA as PepMV from
Bioreba and Loewe to the EU strain, and the PepMV
isolate PV-0975 to the CH1/US1 strain. For the PepMV
isolate PV-0730, a mixed infection of the EU and CH1/
US1 strains can be assumed. The exact strain affilia-
tion of the DSMZ PepMV PV-0632, PV-0716, PV-0750,
PV-0975, PV-1022 isolates and the positive control
for ELISA to PepMV from Adgen was not determined.
Due to the lack of reaction of these isolates with prim-
ers PepMVEUCPF/PepMVEUCPR and PepMVUS1CPF/
PepMVUS1CPR and the presence of a positive signal
with primers PepMVCH2CPF/PepMVCH2CPR, it can be
assumed that they belong to the CH2/US2 strain.

The purpose of subsequent experiments was to
determine the strain specificity of the PepMV CP-7F/
PepMV CP-2R primers developed as part of this study,
as well as primers from the publications PepTGB-F/
PepUTR-R (Mumford, Metcalfe, 2001), PepCP-D/PepCP-
R (Pagan et al., 2006), pepF2/pepR (Candresse et al.,
2010) and Pep3/Pep4 (Souiri et al., 2017). At the prelimi-
nary stage of the work, the fundamental possibility of us-
ing all five tested primer pairs with the DreamTaq Green
PCR Master Mix (ThermoScientific), 5x MasDDTaq-
Mix-2025 (Dialat) and ScreenMix-HS (Evrogen) reagent
kits was established (results not shown). Subsequent
experiments were carried out with a set of reagents 5x
MasDDTaqMIX-2025 and two options for cDNA synthesis.

To carry out tests with all the tested primer pairs,
there was a clear advantage of using cDNA synthesized
with the MMLV RT Kit reagent kit by Evrogen compared
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npatimepoB PepCP-D/PepCP-R (Pagan et al., 2006) mis to the reverse transcription reagent kit by Agrodiag-
YHUBEPCAJIbHOI'O BBIIBJIEHUSI U30JITOB BCEX IITaM- nostica (results not shown). For all the primer pairs
MOB PepMV. [lng npaiiMmepoB PepTGB-F/PepUTR-R tested, no nonspecific reaction was observed with iso-
(Mumford, Metcalfe, 2001) xapakTepHa peakIiius lates of the non-targeted potexvirus isolates of CIYMV,
co mramMmMaMu Peruviav, EU u CH2, HO OTCYTCTBYeT pe- CymMYV, HRSV, AltMV, PAMV and PVX, indicating their
akims co mramMmmoM CH1/US1. ITpaiimepsl Pep3/Pep4 high specificity for PepMV. All primers reacted with
(Souiri et al., 2017) pearupoBaJiu JHUIIb C U30JITaMU the vaccine preparation V10 (Valto, the Netherlands),
mramma EU. Ing npatiMmepoB PepMV CP-7F/PepMV which contains a mixture of weakly pathogenic PepMV
CP-2R (HMOB BHUUMKP) u pepF2/pepR (Candresse et isolates of strains EU and CH2 (Fig. 6).

al., 2010) ycTaHOBJI€HA ITPENMYIIECTBEHHAS PeaKIUs Based on the results of the experiments, the possi-

bility of using primers PepCP-D/PepCP-R
(Pagan et al., 2006) for universal detec-
tion of isolates of all PepMV strains was
= established. The PepTGB-F/PepUTR-R
primers (Mumford and Metcalfe, 2001)
are characterized by a reaction with the
Peruviav, EU, and CH2 strains, but there
is no reaction with the CH1/US1 strain.
Pep3/Pep4 primers (Souiri et al., 2017)
reacted only with EU strain isolateS. For
primers PepMV CP-7F/PepMV CP-2R
(NMOV VNIIKR) and pepF2/pepR (Can-
dresse et al., 2010), a preferential reac-
a) Mpaiimepbl PepTGB-F/PepUTR-R  b) Mpaiimepbl Pep3/Pep4 tion with PepMYV isolates of strain CH2
a) Primers PepTGB-F/PepUTR-R b) Primers Pep3/Pep4 was established, but the possibility of

8§ M 9 1011 12 13 14 13 16 23 4 5 5 7 % s 9 10 11 12 13 14 15 16 23R L 5 6 7 M 9 10 11 12 13 14 15 16

AR

c) Npaiimepbl PepCP-D/PepCP-R d) Npaitmepbl pepF2/pepR e) Mpaiimepbl PepMV CP-7F/PepMV CP-2R
c) Primers PepCP-D/PepCP-R d) Primers pepF2/pepR e) Primers PepMV CP-7F/PepMV CP-2R

06pasubl: 1. PepMV pv-0554 (EU/ Peruvian); 2. PepMV PV-0577 (EU); 3. PepMV PV-0578 (EU);

4. PepMV PV-0632 (CH2); 5. PepMV PV-0674 (EU); 6.PepMV PV-0716 (CH2); 7. PepMV PV-0730 (EU + CH1);
8. PepMV PV-0750 (EU); 9. PepMV PV-0751 (EU); 10. PepMV PV-0973 (EU); 11. PepMV PV-0975 (CH1/US1);
12. PepMV PV-1022 (CH2); 13. PepMV PV-1110 (EU); 14. PepMV PV-1125 (EU); 15. PepMV (BakumHa V10);
16. Tomar (c/n 34958435); 17. Tomat (c/n 34958436); 18. TomaT (c/n 34958437); 19. PVX PV-0014;

20. PVX PV-0020; 21. PVX PV-0847; 22. CIYMV PV-0851; 23. CymMV PV-0334; 24. HRSV PV-0372;
25.AltMV PV-0849; 26. PAMV PV-0007; 27-29. — oTpuuaTebHbIi KOHTPOIb (BOAaA);

30. NONIOXUTENBHbIV KOHTPOJIb (CMech n3onatoB PepMV); 31. PepMV (BakuuHa V10).

Samples: 1. PepMV pv-0554 (EU/ Peruvian); 2. PepMV PV-0577 (EU); 3. PepMV PV-0578 (EU);

4/ PepMV PV-0632 (CH2); 5. PepMV PV-0674 (EU); 6.PepMV PV-0716 (CH2); 7. PepMV PV-0730 (EU + CH1);
8. PepMV PV-0750 (EU); 9. PepMV PV-0751 (EU); 10. PepMV PV-0973 (EU); 11. PepMV PV-0975 (CH1/US1);
12. PepMV PV-1022 (CH2); 13. PepMV PV-1110 (EU); 14. PepMV PV-1125 (EU); 15. PepMV (vaccine V10);
16. Tomato (s/p 34958435); 17. Tomato (s/p 34958436); 18. Tomato (s/p 34958437);

19. PVX PV-0014; 20. PVX PV-0020; 21. PVX PV-0847; 22. CIYMV PV-0851; 23. CymMV PV-0334;

24. HRSV PV-0372; 25.AltMV PV-0849; 26. PAMV PV-0007; 27-29. — negative control (water);

30. positive control (mixture of PepMV isolates); 31. PepMV (vaccine V10).

Puc. 6. OnpepeneHve cneunYHOCTY NATKU Nap nNpaiMepos Fig. 6. Determination of the specificity of five pairs of
Kk PepMV c ucnonbsosaHvem kAHK, cuHTesmpoBaHHoi Habopom  primers to PepMV using cDNA synthesized with a reagents
peareHToB A4na 06paTHOM TpaHcKpunuun hupm EBporeH kit for reverse transcription by Evrogen (top row of gels)

(BepxHUi psp reneit) 1 ArpoguarHocTuka (HUXKHUIA psp, renen) and Agrodiagnostica (bottom row of gels)
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Ta6J1. 2. BeIABJI€HUE U30JIATOB PAa3JIMYHBIX IITAMMOB PepMV MeTOZ0M 2-3TaITHOM
OT-PLIP-PB c npaiimepamu KL05-48 F1/KL05-49 F2/KL05-51 R1/KL05-52 R2
¥ 30H70M KL05-50 probe (Ling 2007)

Table. 2. Detection of isolates of various PepMYV strains by 2-step RT-RTR-RT with primers
KL05-48 F1/KL05-49 F2/KL05-51 R1/KL05-52 R2 and probe KL05-50 probe (Ling 2007)

P TTI— Ne  HasBauue o6pasua uk 9 pexTHBHOCTD
- n/m Sample name Cycle Efficiency

U S, 1 PepMV DSMZ PV-0674 EU 12,17 29,67

ss 000 2 PepMV DSMZ PV-0578 EU 14,53 30,97

o 3 PepMV DSMZ PV-0973 EU 14,50 30,57

St bk L LA 4 PepMV DSMZ PV-0730 EU+US1 15,36 32,85

s 5 PepMV DSMZ PV-1022 CH2 16,43 31,17

o 6 PepMV DSMZ PV-0554 EU 15,13 29,22

w0000 7 PepMV DSMZ PV-0716 CH2 14,20 34,09

PepMV (TomM-1 BHUKKP) CH2
PepMV (TomM-1 VNIIKR) CH2
9 K- >=40

MNpumeuaHve — Habop ons BoigeneHus PHK — MNpob6a HK (Arpo[lnarHoctuka),
cuHTes kKAHK — Habopom MMLV RT kit (EBporeH), MLP-PB — c Habopom peareHToB
5xMas‘FfTaqMIX-2025 (duanaT); pexxum amnandmkaumn:

95°C — 10 MuH, 40 umknos (95°C — 15 cek, 60°C — 1 MUH).

Note — RNA isolation kit — Proba-NK (Agrodiagnostica),

cDNA synthesis — with MMLV RT kit (Evrogen), RT-PCR — with a reagents kit
5xMas‘FETaqMIX-2025 (Dialat); amplification mode: 95°C — 10 min,

40 cycles (95°C — 15 sec, 60°C — 1 min).

8 9,43 29,85

Ta6.1. 3. OnpenesieHue mraMMmcaenuUIHOCTH MpaiiMepoB

¥ 30H10B Eur-rep F/Eur-rep R/Eur-rep P, Ch2-US2-cp F/Ch2-US2-cp R/Ch2-US2-cp P
u US1-cp F/US1-cp R/US1-cp P (Gutierrez-Aguirre et al., 2009)

Table 3. Determination of strain specificity of primers

and probes Eur-rep F/Eur-rep R/Eur-rep P, Ch2-US2-cp F/Ch2-US2-cp R/Ch2-US2-cp P
and US1-cp F/US1-cp R/US1-cp P (Gutierrez-Aguirre et al., 2009)

Cq B 9KCIIepUMEHTAaX C MpaiiMepamMu:
Cq in experiments with primers:

e N30Tl PepMV

n/u PepMV isolates a) Eur-rep 6) Ch2-US2-cp B)US1-cp
1 PV-0554 (Eu/Peru) 20,16 0,00 0,00
2 PV-0577 (Eu) 18,24 0,00 0,00
3 PC-0578 (Eu) 21,00 0,00 0,00
4 PV-0632 (Ch2) 0,00 14,34 0,00
5 PV-0674 (Eu) 18,48 0,00 0,00
6 PC-0716 (Ch2) 0,00 13,97 0,00
7 PV-0730 (EU+CH1/US1) 19,57 0,00 38,19
8 PV-0750 (Eu) 19,88 0,00 31,85
9 PV-0751 (Eu) 16,98 27,34 0,00
10 PV-0973 (Eu) 18,04 28,17 34,17
11 PV-0975 (Ch1/Us1) 0,00 38,49 11,27
12 PC-1022 (Ch2) 0,00 12,34 27,91
13 PV-1110 (Eu) 17,76 0,00 27,62
14 PV-1125 (Eu) 25,11 0,00 0,00
15 K- (Boga) 0,00 0,00 0,00

*Mpumeuanue: BoigenerHve PHK — Mpoba-HK (ArpogmarHoctuka),

cuHTes kKAHK — MMLV RT Kit (EBporeH), MLP-PB — gPCRmix-HS (EBporeH).

* Note: RNA isolation — Proba-NK (Agrodiagnostica), cDNA synthesis — MMLV RT Kit (Evrogen),
RT-PCR — gPCRmix-HS (Evrogen).
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c uzosgtamu PepMV mtamma CH2, HO KOHCTaTUPOBa-
Ha Tak)ke BO3MOXXHOCTb PEAKIINU C OTAEeJIbHBIMU U30-
agaramu mrammoB EU u CH1/US1 (Puc. 2).

BBIJIO OATBEPXKAEHO TaKXXe, UYTO MpariMepsl
KL05-48 F1/ KL05-49 F2/ KL05-51 R1/ KL05-52 R2
u 30H], KL.0O5-50 probe (Ling et al., 2007), pekoMeH/y-
eMble B IMarHoCTU4YeCcKoM rnpoTtokoje EOK3P PM PM
7/113 (1) (EPPO, 2013), II03BOJISIOT JUATrHOCTHUPOBATD
M30JIATHI BCeX OCHOBHBIX IITaMMOB PepMV (Tabniu-
na 2).

Ha 3akamouuTebHOM 3Tare paboThl OBLIO IPO-
BeIeHO HCIIbITaHVe MpaliMepoB M 30HAO0B Eur-rep
F/Eur-rep R/Eur-rep P, Ch2-US2-cp F/Ch2-US2-cp
R/Ch2-US2-cp P u US1-cp F/US1-cp R/US1l-cp P
(Gutierrez-Aguirre et al., 2009), pazpaboTaHHbIX B Vc-
TaHWU IJIs BBIIBIEHUSA 1 AuddepeHIInaAUY MTaM-
MoB EU, CH2 u CH1/US1 PepMV MmeTomom TagMan
OT-IILIP-PB. 9KCIIepUMEeHThI IPOBOLUIN C HAaO0POM
pearenToB qPCRmix-HS (EBporeHn) u kJHK, cuHTe3u-
poBaHHOU Ha6opoM MMLV RT Kit (EBporen).

YcTaHOBJIEHA BBICOKAS MITAMMCHEIIN(UUYHOCTD
npaiiMepoB u 30H1Ia Eur-rep F/Eur-rep R/Eur-rep P,
KOTOPbIE€ pearupoBaju JIMIIb C U30JI9TaMU IITAMMOB
EU/Peruvian (tabuauta 3).

B skcmepuMeHTe C npadiMepaMu U 30HIOM
Ch2-US2-cp F/Ch2-US2-cp R/Ch2-US2-cp P, Hapsany
C TIOJIOXKUTEJIbHBIM CUTHAJIOM JIJIST U30JISITOB IITaM-
ma CH2, mabiromansach Tak)ke peakiius C OTAebHbI-
mu usossaramu mrammoB EU u Ch1/Us1. TTpatiMepst
u 30H1 US1-cp F/US1-cp R/US1-cp P Takke pearu-
pOBaJI He TOJBKO C M30JIITAMHU 11€JIeBOT0 IMITaMMa
CH1/US1, HO U C HEKOTOPBIMU U30JITaMU LITAMMOB
EU u CH2 (tabauiia 3). He uckaUYeHa BO3MOXKHOCTD,
4YTO HEKOTOPbIe U30J4Thl PepMV DSMZ nipencraBiisi-
0T co60l cMelTaHHYI0 UH(PEKIIUI0 HITaMMOB 3TOTO
BUpYyca.

3AKJ/IIOYEHUE

[IpoBemeHO UCIIbITaHKE 13 map IpaMepoB IJis BbI-
SIBJIEHUS BUPYyCca MO3auky nenuHo (PepMV) B paziaud-
HbIX hopmaTax OT-TILP. YcTaHOBJIEHO, UTO ITpaliMephbl
PepCP-D/PepCP-R (Pagan et al., 2006) u Pep5383F/
Pep5584R (Groen Agro Control Lab), a Tak:ke mpaiime-
pe1 KL0O5-48 F1/KL05-49 F2/KL05-51 R1/KL05-52 R2
¢ 3ou70M KL0O5-50 probe (Ling et al., 2007) 1103BOJISIOT
OCYIIECTBJISITh YHUBEPCAJIbHOE BBISBJIEHUE U30JISITOB
Bcex mTaMMOB PepMV. [Ijist mpatiMepoB 1 30H1a Eur-
rep F/Eur-rep R/Eur-rep P (Gutierrez-Aguirre et al.,
2009) u mpaiiMmepoB Pep3/Pep4 (Souiri et al., 2017)
YCTAHOBJIEHO HAJUUWe BBICOKOU CIelu(pUIHOCTU
k mramMmaMm Eu/Peruvian satoro Bupyca. Koncratu-
poBaHa HEOO6XOIMMOCTh JAJIbHEHUIIero CKpUHUHTA
IpaMepPOoB JJIsI BBICOKOCIIEIU(DUYHOTO OTIpeeIeH U
mramMmMoB CH1/US1 u CH2 PepMV. OnipeneneHa mram-
MoOBad MPUHAJIEKHOCTD Psia U30J9TOB BUpyca MO3a-
VKU TIETINHO 13 KoJIIeKIuyu DSMZ.
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reaction with individual isolates of strains EU and CH1/
US1 was also stated (Fig. 2).

It was also confirmed that the primers KL05-48
F1/ KL05-49 F2/ KL05-51 R1/ KL05-52 R2 and the
KL05-50 probe (Ling et al., 2007), recommended in
the EPPO PM PM 7/113 diagnostic protocol (1) (EPPO,
2013), allow the diagnosis of isolates of all major Pep-
MV strains (Table 2).

At the final stage of the work, primers and probes
Eur-rep F/Eur-rep R/Eur-rep P, Ch2-US2-cp F/Ch2-
US2-cp R/Ch2-US2-cp P and US1-cp F were tested /
US1-cp R/US1-cp P (Gutierrez-Aguirre et al., 2009), de-
veloped in Spain for the detection and differentiation
of PepMV strains EU, CH2 and CH1/US1 using TagMan
RT-RT-PCR. Experiments were performed with the
gPCRmix-HS reagent kit (Evrogen) and cDNA synthe-
sized with the MMLV RT Kit (Evrogen).

High strain specificity of the primersand probe Eur-
rep F/Eur-rep R/Eur-rep P was established, which re-
acted only with isolates of EU/Peruvian strains (Table 3).

In the experiment with primers and probe Ch2-
US2-cp F/Ch2-US2-cp R/Ch2-US2-cp P, along with
a positive signal for isolates of strain CH2, a reaction
was also observed with individual isolates of strains EU
and Ch1/Us1. The primers and probe US1-cp F/US1-cp
R/US1-cp P also reacted not only with isolates of the
target strain CH1/US1, but also with some isolates of
strains EU and CH2 (Table 3). It is possible that some
PepMV DSMZ isolates represent a mixed infection of
strains of this virus.

CONCLUSION

Thirteen pairs of primers were tested for the detection
of pepino mosaic virus (PepMV) in various RT-PCR for-
matS. It was found that primers PepCP-D/PepCP-R (Pa-
gan et al., 2006) and Pep5383F/Pep5584R (Groen Agro
Control Lab), as well as primers KL05-48 F1/KL05-49
F2/KL05-51 R1/KLO5- 52 R2 with the KL05-50 probe
(Ling et al., 2007) allow universal detection of isolates
of all PepMV strainS. For primers and probe Eur-rep F/
Eur-rep R/Eur-rep P (Gutierrez-Aguirre et al., 2009) and
primers Pep3/Pep4 (Souiri et al., 2017), high specifici-
ty for Eu/Peruvian strains of this virus was established.
The need for further screening of primers for highly
specific determination of PepMV CH1/US1 and CH2
strains was stated. The strain affiliation of some Pep-
MV isolates from the DSMZ collection was determined.
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AHHOTALIUA
Ctpanbl Oro-BocTOUuHOM A3UM MOTYT SIBISITHCS UCTOY-
HUKOM PaCHpOCTPAaHEHUS OMACHBIX WHBA3UOHHBIX
BUJIOB pacTeHuit. Cpegu HUX MOTYT ObITh KaK JeKopa-
THUBHBIE€ BUbI, IIMPOKO KMCIIOJIb3yeéMbie B T'OPOACKOM
03€eJIeHEeHUHY, TaK U 3aCOPUTENIM CEMEHHOIO U IT0ca-
JIOYHOTO MaTepuajia. B uncie rmocjiefHUX 4acTo BCTpe-
YaloTCs BU/IbI, BKJIIOUeHHbIe B EMUHBIN ITepedyeHb Ka-
PaHTUHHBIX 06bEKTOB EBPa3uiiCKOr0o SKOHOMUYECKOTO
coto3a: Bidens pilosa L., Bidens bipinnata L., [pomoea hed-
eracea Jacq., Cuscuta sp., Striga sp. C6op ouacrop aTux
BUIOB C pPa3HBIX YaCcTel apeaja He06X0AMM JJIs pa3pa-
60TKY COBPEMEHHBIX METO/IOB UX UeHTUGUKau. Ha
CEeTONHAIHUY NeHb UAeHTUDUKAIIUY CEMSH U I1JI0JIOB
pacTeHwuii B chepe KapaHTUHA PACTEHUH TPOBOAUTCH,
KaK IIpaBuiio, II0 MOP(GOJIOTMUECKUM ITPU3HAKaM, YTO
He BCEr/a NaeT KOPPEKTHBIN pe3ynbTaT. Pa3BuTHe Mo-
JIEKYJIIPHO-TEHETUYECKUX METO/IOB TTI03BOJIUT TTOBbI-
CUTb MPAaBUJIbHOCTh BUJ0BOY UIEHTUDUKAIIUY U CO-
KpaTUTh BPEMS Ha IIPOBEIeHNE UCCIIeIOBAHUS.

Knrouesvle cnosa: KapaHTUHHBIN OPTaHU3M, UH-
BasWOHHBIN Bum, uneHtudukanus, Bidens pilosa L.,
yepeza BOJIOCUCTAS, SKCIIENUITU.

OHKOHT — CITeIIMaJbHbIA aMUHUCTPA-
TUBHBIM paion KurTalickoit Hapog-
HOU Pecmy6JMKM, PAaCHOJJOXXEHHBIN
11310JIyHCKOM TI0JIyOCTPOBE, OMbIBae-
MbI# HOkHO-KUTaliCKUM MOpeM. JTO
OIVH U3 BENYLIUX TJI06aJbHBIX TOPO-
OB M (DMHAHCOBBIX IIEHTPOB MUDA,
IIeMICTBYeT KaK 0cobasi SKOHOMUYEeCKas
30Ha. TOHKOHT — OBIBIIAS KOJIOHUS BenmmkoGpuTanmy,
a HbIHE CIEeIMaJbHbIN aJMUHUCTPATUBHBIA IIEHTP
Kuras. Biaaromaps BbITOLHOMY reorpauueckomMy
TI0JIOXKEHUI0 TOHKOHT CTaJl KPYITHENIIUM TPaHCIIOPT-
HBIM y3Ji0M B 0T0-BocTOuHOM A3uu (pUCyHOK 1). [oH-
KOHT MPUHSATO JIEJINTh Ha TPU YaCTU: OCTPOB [OHKOHT,
L3tosyH u HoBele Teppurtopuu. Ha ceBepe rpaHuYUT
€ 0c006011 aKOHOMUUeCcKOo! 30HOH II9HBUXKIHB B COCTA-
Be KUTAUCKOU MPOBUHIIUY ['yaHTyH.

KnumaTt T'OHKOHTA — CyOTPONIMYECKUN MYCCOH-
HBIH, C XapaKTEePHbBIM MTPOXJAJAHBIM CyXUM CE30HOM,
KOTOPBIY JJIUTCS C AeKabps 10 MapT, ¥ )KapKUM Ce30-
HOM JIOX/IeH, KOTOPBIY AJIMTCS C allpesis o HOSI6Pb.
TemniepaTypa B [OHKOHTe penko npeswiaet 33 °C, ox-
HAKO BJIQXKHOCTb HAaXOAMTCS IPAKTUYECKU HA YPOBHE
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Collection of herbological
material in Hong Kong
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ABSTRACT
Countries in Southeast Asia may be a source of spread
of dangerous invasive plant species. Among them
can be both decorative species, widely used in urban
landscaping, and weeds of seed and planting material.
Among the latter, there are often species included in
the Common List of Quarantine Pests of the Eurasian
Economic Union: Bidens pilosa L., Bidens bipinnata L., Ip-
omoea hederacea Jacq., Cuscuta sp., Striga sp. Collection
of diaspores of these species from different parts of
the range is necessary for the development of modern
techniques for their identification. Today, identifica-
tion of seeds and fruits of plants in the field of plant
quarantine is carried out, as a rule, by morphological
characteristics, which does not always give the correct
result. The development of molecular genetic methods
will improve the accuracy of species identification and
reduce the time required to conduct research.

Key words: quarantine pest, invasive species,
identification, Bidens pilosa L., expedition.

ong Kong is a special administrative re-

gion of the People’s Republic of China, lo-

cated on the Kowloon Peninsula, washed

by the South China Sea. It is one of the

world’s leading global cities and finan-
cial centers and operates as a special economic zone.
Hong Kong is a former British colony and now a spe-
cial administrative center of China. Thanks to its fa-
vorable geographical location, Hong Kong has become
the largest transport hub in Southeast Asia (Fig. 1).
Hong Kong is usually divided into three parts: Hong
Kong Island, Kowloon and the New Territories. In the
north it borders the Shenzhen special economic zone
as part of the Chinese province of Guangdong.

Hong Kong’s climate is subtropical monsoon,
with a characteristic cool dry season that lasts from
December to March and a hot rainy season that lasts
from April to November. Temperatures in Hong Kong
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Puc. 1. ToHKOHr Fig. 1. Hong Kong
(Bce thoTo aBTOpoB) (all photos by the authors)

Puc. 3. XoaynbHble KOPHK
y Ficus variegata Blume

Puc. 4. PolicToyHes
Ky6uHckas (Roystonea regia)
Fig. 3. Stilt roots of Ficus Fig. 4. Roystonea regia

variegata Blume

HaCBINEHUS, UTO JIeJIaeT IOTOAY TPYAHOIIEPeHOCUMOMN
¥ YPe3BBIYANHO MTYIIHOMU. KOJIM4eCcTBO 0CaIKOB MOXKET
pocturatb 500 MM B MecCII.

Takoll kauMaT GJIAaTONMPUATCTBYET Pa3BUTUIO
TIBIIITHOYM TPOMIHUYECKOM PACTUTENbHOCTH. 3IeCh BCTPe-
yaeTcs 6ostee 2600 BUIOB COCYIUCTBIX pacTeHUN. EcTe-
CTBEHHBIMU SIBJIIIOTCS Jieca 13 Ayba ¥ JiaBpa, KOTOpbIe
B Pe3yJIbTaTe 3HAUUTEIbHBIX BBIPYOOK CTAJIN PEKUMU
¥ B OCHOBHOM ITPE/ICTABJIEHBI
KUTaNCKON KpacHOM COCHOM,
HUCKYCCTBEHHO KYJIbTUBUPYe-
MOIi YyeJI0BEKOM. B TOHKOHTe
6osee 90 pa3HOBUAHOCTEMU
OpPXUZIEN, PACTYT MarHOJIUH,
azasivu. B o3esieHeHUM roposa
MHOTO JEKOPaTUBHBIX (QUKY-
COB 1 MaJibM (DUCYHOK 2, 3, 4).

Kaxxpoe mepeBo umeer
UHIWBULYAJbHYI Tabanud-
Ky C HOMEPOM U Ha3BaHUEM
Ha Tpex g3bIKax. Cpenu IpKo
LIBETYIIUX IepPEeBbeB — OayXu-
HUS TTyPITypHAasi, IBJISIOIAS- .
CSI HAIVIOHAJIBHBIM [[BETKOM : LR s
FoukoHra (pUCYHKU 5,6). Puc.5.BbayxuHus nypnypHas
[nozxs! GPYKTOBLIX epeBbeB  (Bauhinia purpurea)

B M300MJINY IIpeNCcTaBleHbl  Fig. 5. Bauhinia purpurea
Ha PBIHKAXTOPOJA (DUCYHOK 7).

ATpPONIPOMBIILIEHHBIN CeKTOP [OHKOHTa COCTOUT
u3 0koJ10 2500 hepM, 3aHUMAKIIUXCS BbIpallluBaHU-
€M JIMCTOBBIX OBOIIEH (KarycTa, IMKWHAT, IATYK, 3eJ1e-
HBIN JIYK), GPYKTOB (TIPEUMYIIECTBEHHO IIUTPYCOBBIE)

Puc. 2. ®ukyc 6eHranbckuin — 6aHbsiH
(Ficus benghalensis)

Fig. 2. Ficus
benghalensis

rarely exceed 33°C, but the humidity is near satura-
tion levels, making the weather unbearable and ex-
tremely muggy. Precipitation can reach 500 mm per
month.

This climate favors the development of lush trop-
ical vegetation. More than 2,600 species of vascular
plants are found here. Natural forests are oak and lau-
rel, which, as a result of significant cuttings, have be-
come rare and are mainly represented by Chinese red
pine, artificially cultivated by humans. There are more
than 90 varieties of orchids in Hong Kong, magnolias
and azaleas grow. There are many decorative ficus and
palm trees in the city’s landscaping (Fig 2, 3, 4).

Each tree has an individual plaque with a number
and name in three languages. Among the brightly flow-
ering trees is Bauhinia purpurea, which is the national
flower of Hong Kong (Fig. 5,6). The fruits of fruit trees
are presented in abundance in the city markets (Fig. 7).

Hong Kong’s agro-industrial sector consists of
about 2,500 farms producing leafy vegetables (cab-
bage, spinach, lettuce, green onions), fruits (mainly
citrus fruits) and legumes (Fig. 8). Vegetable crops ac-
count for more than 90% of cultivated crop products.
The area of actively cultivated land allocated for agri-
culture is about 700 hectares.

During the period from January 21 to February
2, 2024, specialists of FGBU “VNIIKR” conducted an

Puc. 6. bBayxuHus

Puc.7. ®pyKTbl Ha pbIHKaX

nypnypHas (Bauhinia lOHKOHra
purpurea) — HaUMOHANbHLIA  Fig.7. Fruit on Hong Kong
uBeToK loHKoHra markets

Fig. 6. Bauhinia purpurea -
national flower of Hong Kong
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Puc. 8. Mnantaumum  Fig. 8. Vegetable
OBOLHbIX KynbTyp  plantations

¥ 60060BBIX KYIbTYP (PHCYHOK 8). Ha OBOIIHBIE KYJIbTY-
pbl ipuxonuTcs 6osee 90% BrIpalBaeMol POAYK-
MY pacTeHHeBOACTBa. [l1omaab akTMBHO 06pabaTsl-
BaeMBbIX 3eMeJIb, OTBEIEHHBIX I10]] CEJIbCKOE X03SIHMCTBO
cocrasJsgeT okojio 700 ra.

B nepuog ¢ 21 suBaps 1o 2 dpeBpansg 2024 roga
corpynHukamu ®I'bY « BHUUKP nipoBesieH sKcIieau-
IIMOHHBIN BbIe3 ], B TOHKOHT C IIeJIbI0 cO0pa KOJIIEKITH -
OHHOTO MaTepuaja KapaHTUHHBIX ¥ MOTEHIINAIbHO
OITACHBIX JIJISI CEJIbCKOT0 X035 cTBa Poccnu pacTeHUH,
BKJIFOUEHHBIX B ENUHBIN ITepeueHb KapaHTUHHBIX 06b-
exToB EA3C.

Hambonbmuii mHTEpPEC aBTOPOB OBIJI CBSI3aH
co c60poM y3KOTIOAHbBIX uepes, (Bidens pilosa L., B.bipin-
nata L., B.subalternans DC). [TepBble IBa BUa ABJISIOTCS
KapaHTUHHBIMYU 06bekTamMu EITKO EASC. Pa3nuduThb
WX TI0 TIJIO/IaM OY€Hb CJIOXKHO, TIPU DTOM PaCTEeHUS Ue-
Peri HEeTIJIOX0 OTINYA0TCS 10 BHEITHEMY OBJINKY. YKa-
3aHHbBIE BUJIBI IBJISIOTCS COPHBIMU PACTEHUSIMU-30-
0XOpaMU U TIPUBS3aHbl B CBOEM PaCIpPOCTPaHEHUU
K IOTOKaM JIIOZEeN U TPAHCIIOPTY.

Corpynuuku ®I'BY «BHUUKP» nipoBesiu reuue
MapIIPyThl B PA3JIUYHBIX 10 XO3IHUCTBEHHOMY UCITOJIb-
30BaHUIO 30H I. [OHKOHTA 06IIel TPOTIKEHHOCTHIO
okoJ10 80 kM (prcyHOK 9, 10).

B pesynbTaTe co6paH 3HAUUTEJNbHBIN repbap-
HBIM ¥ KapIIOJOTUYEeCKUI MaTepuaj, KOTOPBIH I10-
TOJHUT KOJIJIEKIIMOHHbIe (DOHIBI MHCTUTYTAa. Becero
6b1JI0 cobpaHo 53 obpasiia IJIOLOB U CeMSIH KapaH-
TUHHBIX, MHBa3UBHBIX ¥ COPHBIX BUJ0B PaCcTEHUH,
a Takxe 50 repbapHbIX JIMCTOB MHBA3BUBHBIX PACTEHUN
B 30 reorparueckux ToYKax 3TOr0 TOCyZapcTBa.

B 3HAUMTENIBHOM KOJIMYECTBe coOpaHbl o6pas-
bl PACTEHUU a3MATCKOT0 ITPOUCXOXKAEHYS, BKJIIO-
yeHnHble B ET[IKO EASC: Yepena Bosocuctas (Bidens
pilosa L.) (pucyHok 11, 12), nmoMes TUIIOIEBULHAS
(Ipomoea hederacea Jacq.), Bunbl pojga IloBuInKa
(Cuscuta spp.), KOTOpbIe paHee OTCYTCTBOBAJIU B KOJI-
nexuuy PrbyY «BHUWKP»; nHBa3uOHHBIE BUbI PacTe-
HUH, 6JIM3KMEe K KapaHTUHHBIM: Yepeia ITepeMeHd -
Bad (Bidens subalternans DC), ieHXpyC eXX0BbIH (Cenchrus
echinatus L.), IacjieH CTpaIIHbIi (Solanum torvum Sw.)
(pucyHok 13), macjeH yepHblii (Solanum nigrum L.), He-
CKOJIBKO HEKaPaHTUHHBIX BUAOB pojia Vmomes (pucy-
HOK 14a, 14b, 15). Takxe BIiepBble COGPaHbI PACTEHNUS,
pekoMeHIoOBaHHBIE OJig BKIdyeHusa B EITKO EA3C
1o pesynbrataM ADP: Ipomoea triloba L., Anoda crista-
ta (L.) Schltdl., Cyperus rotundus L. (pucyHoOK 16).

Taxoke O6bIJIa OPTaHM30BaHA BCTPeYa C COTPYA-
HUKaMu [OHKOHTCKOTO rep6apus mpu ATEHTCTBE
CeJIbCKOT0 X031CTBa, PhI6OBOICTBA U 3aII0BEIHIKOB

Puc. 9. ®oTorpacdmposaHue Puc. 10. C6op uepepnpl

Yepepbl BOJIOCUCTOMN BOJIOCUCTON Ha 6poLIeHHOM
Fig. 9. Taking photos npuycape6HoM yuactke
of Bidens pilosa Fig. 10. Collecting Bidens pilosa

on an abandoned plot

expedition to Hong Kong in order to collect material of
quarantine plants and plants potentially dangerous to
Russian agriculture, included in the Common List of
Quarantine Pests of the EAEU.

The authors’ greatest interest was related to
the collection of Bidens (Bidens pilosa L., B.bipinnata L.,
B.subalternans DC). The first two species are quarantine
pests of the Common List of Quarantine Pests of the
EAEU. 1t is very difficult to distinguish them by their
fruits, although the plants quite differ in appearance.
These species are zoochore weeds and their distribu-
tion is connected with the flow of people and transport.

The specialists of FGBU “VNIIKR” conducted
walking routes in various economic zones of Hong
Kong with a total length of about 80 km (Fig. 9, 10).

As aresult, significant herbarium and carpological
material has been collected, which will replenish the
collection funds of the institute. A total of 53 samples
of fruits and seeds of quarantine, invasive and weedy
plant species, as well as 50 herbarium leaves of inva-
sive plants were collected from 30 geographical loca-
tions in this state.

Puc. 11. Yepepa Puc. 12. 3apocnu yepeppl
BoJiocucTas BonocucToli (Bidens pilosa)
(Bidens pilosa) Fig. 12. Bidens pilosa

Fig. 11. Bidens pilosa plants
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Puc. 13. NacneH cTpawwHbIi Puc. 14 a, b. Inomesi kanpckas
(Solanum torvum Sv.) (Ipomoea cairica (L.) Sweet
Fig. 13. Solanum torvum Sv. Fig. 14 a, b. Ipomoea

cairica L. Sweet

Puc. 17. Pabouuii BUSUT Fig. 17. Working visit of the
coTpyaHukoB OrbY «BHUUKP»  specialists of FGBU “VNIIKR”
B FOHKOHIrCKMIA repbapuii to the Hong Kong Herbarium
npu AreHTCTBE CeNbCKoro at the Agency of Agriculture,
X0341CcTBa, pbiboBOACTBA Fisheries and Nature

1 3anosBegHNKoB [OHKOHra Reserves of Hong Kong

l'oHKOHTa, KOTOpPbIE ITOKAa3aJu YHUKaJbHbIE KOJIJIEK-
IIMOHHBIE (DOH/IBI PACTEHUH, UX CEMSH U TLJIOOB (PU-
CyHOK 17).

C6opbnl, TIOJIy4eHHbBIE B X0/le JaHHOU DKCIIeIN-
1y, 6YyIyT BOBJEUYEHBl B HayYHbIE UCCIEIOBaHUS
y2Ke B 3TOM TOJly AJIs pa3paboTKu COBPeMEHHBIX MO-
JIEKYJIIPHO-TE€HETUYECKMX METOZIOB UAEHTUDUKATTUN
COPHBIX BUZOB pacTeHu Ha ocHoBe RT-TIIP, uTo 1o-
3BOJIUT OBICTPO M KAUECTBEHHO MPOBOLUTD repboJIo-
TUYECKNE UCCIIENOBaHNA.

NHPOPMAIIMA OB ABTOPAX

KynakoBa IOsmuaHa IOpbeBHA, KaHIUIAT 6110JI0-
TUYeCKUX HayK, BeIyUUil HayYHbIN COTPYAHUK, Ha-
YaJIbHUK Hay4YHO-METOJNYECKOr0 OTJejla NHBAa3UB-
HBIX BUJIOB pacTteHuit ®TBY «BHVIVIKP», p. 1. BBIKOBO,
I. 0. PameHckuii, MockoBcKast 006J1., Poccus;

ORCID 0000-0002-9973-7584; e-mail: thymus73@mail.ru

KynakoB Butanuii [eHHagbeBUY, CTAPIINYI Ha-
YUHBIN COTPYLHUK, HAUaJIbHUK OTAeJia OpraHu3aluu
MCU ®I'BY «BHUUKP», p. 1. BEIKOBO, I. 0. PAMeHCKUH,
MockoBckad 06.1., Poccus; ORCID 0000-0002-7090-3139,
e-mail: vitaliyk2575@mail.ru

Puc. 15. Unomes Puc. 16. 3apocnu cbiTU Kpyrnou
nBynonacTtHasa (Cyperus rotundus) Bokpyr
(Ipomoea pes-caprae) MNCKYCCTBEHHbIX BOA0EMOB

Fig. 15. Ipomoea pes-caprae  Puc. 16. Plants of Cyperus

rotundus around artificial
reservoirs

A significant number of samples of plants of Asian
origin included in the Common List of Quarantine
Pests of the EAEU have been collected: Bidens pilosa L.
(Fig. 11, 12), Ipomoea hederacea Jacq., Cuscuta Spp., pre-
viously absent in the FGBU “VNIIKR” collection; inva-
sive plant species related to quarantine ones: Bidens
subalternans DC, Cenchrus echinatus L., Solanum torvum
Sw. (Fig. 13), Solanum aff. Nigricans, some non-quaran-
tine species of the genus Ipomoea (Fig. 14a, 14b, 15).
Plants recommended for inclusion in the Common List
of Quarantine Pests of the EAEU have also been collect-
ed for the first time according to the PRA: Ipomoea trilo-
ba, Anoda cf. cristata, Amaranthus cf. tuberculatus, Cyperus
rotundus (Fig. 16).

A meeting was also organized with employees of
the Hong Kong Herbarium at the Hong Kong Agency
of Agriculture, Fisheries and Nature Reserves, who
showed unique collection funds of plants, their seeds
and fruits (Fig. 17).

The collections obtained during this expedition
will be involved in scientific research this year to de-
velop modern molecular genetic methods for identi-
fying weed species based on RT-PCR, which will allow
herbological research to be carried out quickly and
efficiently.
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Penakuunsa xypHana «®utocaHu-
Tapusi. KapaHTuH pacTteHuin» paga
NpeanoXnTb BaM BO3MOXHOCTb
nybnunkaLmm Balimx cTaTel Ha cTpa-
HULAX XypHana. Hawa uenb — npu-
BNneYyeHne BHMMaHusa K Hanbonee
aKTyanbHbIM NpobiemMam KapaHTu-
Ha pacTeHWI CneunannucToB Celb-
CKOIO X035I/ICTBA M BCEX 3aMHTepe-
COBaHHbIX B 3TOM JHOAEN.

B »xypHane paccmatpuBaroTcs
OCHOBHbI€ HanpaBieHUs PasBUTUS
HayKu 1 nepenoBoro onbiTa B obna-
CTUW KapaHTMHA 1 3aLLUTbl pacTeHUN,
nybnvikyeTcs BaxxHas MH(hopMaLms
0 HOBbIX MeTofax U CpencTBax,
npuMeHsaeMbIxX Kak B Poccuu, Tak
n 3a pybexom, a Takxe o UTO-
CaHWTapHOM COCTOSIHWUM TEePPUTO-
pun Poccuiickon depepauunun.

Mbl 0OHOCUM [0 LIMPOKOFO
Kpyra untatene o6beKTUBHYIO
Hay4YHO-MPOCBETUTENbCKYIO U aHa-
JINTUYECKYHO MH(OPMALNIO: MHEHNS
BeAyLMX creunanmcToB no Hanbo-
Jiee NpUHLUMNManbHbIM BOMNpoOcam
KapaHTMHa pacTeHWWN, OaHHble
0 3HAYMMbIX HOBENLLINX 3apybex-
HbIX M OTEYECTBEHHbIX NCCefoBa-
HUAX, MaTepuanbl TeMaTUYeCKNX
KOHhepeHL M.

Pepakuwns xxypHana «®uTto-
caHuTapusa. KapaHTUH pacTeHunin»
npurnawaeTr K COTPYAHUYECTBY
KaK BbIOAKOLLMXCA OesATeNen HayKu,
TaK U MOMOAbIX YYeHbIX, cneumna-
JINCTOB-MPaKTMKOB, paboTaroLimx
B obnacTtu utocaHuTapuu, ons
obMmeHa onbiToM, obecneveHus
yCTONYMBOro (hUMTOCAHUTAPHOTO
6narononyyuns U Ans HOBbIX HayY-
HbIX AUCKYCCUN.

3AO0AYU XKYPHATIA

* /I3yyeHne OCHOBHbIX TEHAEHLMIA PAa3BUTUA HAayKW B 061aCTN KapaHTUHA PacTeH I

« AHanM3 LWMPOKOro Kpyra nepenoBbiX TEXHOMOrMI B 061aCTU MOHUTOPUHTa
1 NabopaTopHbIX NCCEef0BaHNUI MO KapaHTMHY PacTEHUN

« O6Cy»KaeHWe akTyaslbHbIX BOMPOCOB KapaHTUHA PacTeHMA

OBULME TPEBOBAHUA K NPEOOCTABJIAEMbIM CTATbAM

K nybnvkauuv npuHMMatoTCs CTaTbU Ha ABYX S3bIKax: PYCCKOM M aHIIMINCKOM, CO-
Lepxaline pesynbraTbl COBCTBEHHbIX HayYHbIX McCnenoBaHuii, obbemMom ao 15 cTpa-
HWL, HO He MeHee 3 (Mpu ogMHApHOM HTepBase 1 pasMepe WwpudTa 12). OnTUManbHbIi
06bem ctatbym — ot 1500 cnos. Ctatbm 6onbLiero o6bema MoryT HbITb MPUHATLI MO corna-
COBaHMIO C pedaKkLmen xypHana.

CTPYKTYPA NPEOOCTABJISEMOM CTATbU*

1. YI1K, Ha3BaHue cTaTbu.

2. NHnumanel, hamunms aBTopa.

3. MecTo paboTbl aBTOpa, ropoA, cTpaHa, ORCID ID, agpec afieKTPOHHOM NoYThl.

4. AHHOTauuMa (KpaTKoe TOUHOE U3NoXKEeHMe CoOepKaHusa CTaTby, BKItOYatlolLee
thakTnueckme cBefgeHns 1 BbIBOAbI onucbiBaeMoii paboTbl): 200—-250 cno., Ho He 6onee
2000 3HaKoB c npobenamu.

5. KntoueBble cnosa (5—-10 cnoB., CNoBocoYeTaHuit), Hanbonee TO4YHO oTobpaxaro-
Lme cneundmKky cTaTbu.

6. BBegeHue.

7. Matepuasnbl U METOLbI.

8. Pesynbratbl 1 06CyKOeHNS.

9. BbiBOAbI/3aKItOUEHNE.

10. Cnucok nuTepaTypsl (T. €. CMMCOK BCel UCMOoSb30BaHHOM TMTEpaTypbl, CCbIIKK
Ha KOTOPYIO [4AlTCS B CaMOM TeKCTe CTaTbM): MpaBuia COCTaBIeHMS HAanpaBAsoTCS aB-
TOpPY MO 3anpocy.

11. NHchopmaums ob aBTopax: NMPUBOAUTCA NONHAS MHOPMALMSA O KaXKOoM U3 aB-
TOpoB (MecTo paboTkl, ropof, cTpaHa, ORCID ID, agpec 3N1eKTPOHHOM MOYTbI).

12. nntocTpaTuBHble MaTepuansl (hoTorpadum, pucyHKm) LOMYCKATCA XOPOLLE
KOHTPACTHOCTU, C paspeLlieHneM He HuKe 300 Touek Ha awim (300 dpi), opurnHanbl
NMPUKIaAblBalOTCA K CTaTbe OTAeNbHbIMU harinamu B hopmare .tiff unu .jpeg (unntoctpa-
LK, He COOTBETCTBYOLWME TpeboBaHUSM, ByayT UCKIIOUEHbI U3 CTaTeN, MOCKOJbKY A0-
CTOIHOE MX BOCMnpou3BeneHe Tunorpadcknum cnocobom HeBO3MOXKHO). Heobxoammo
yKasaTb aBTOpcTBO Kaxkgow otorpacum (P. U. O. hoTorpacha nnm ccoinky).

13. B pepakuuio HeobxooMMo NPefocTaBUTh ABE PeLeH3nmn Ha cTaTbto («BHeLW-
HIOHD» N «BHYTPEHHIOI»).

* B TakoM He nopsioke U CTPYKTYpe npedoCcTaB/seTcsl AHr/1053bI4HbIlI hepeBod CTaTbu.

Pabota pgonxHa 6bITb NpepgocTaBneHa B pegaktope WORD, dopmat DOC, wpudt
Times New Roman, paamep wpudita — 12, MEKCTPOUHbI MHTepBan — OOMHAPHbIN, pas-
Mep monen — no 2 cM, OTCTyn B Havase ab3aua — 1 cMm, hopMaTUpoBaHME MO LWNPUHE.
PucyHku, TabnuLibl, cxembl, rpacvkim 1 np. LOMKHbI 6bITb 0683aTENBHO NPOHYMEPOBaHbI,
MMEeTb MCTOYHUKM U MOMELLATbCA Ha MeYaTHOM Mose CTpaHuLbl. HasBaHve Tabnuubl —
Hapg Tabnuvuen; HasBaHWe pucyHKa/rpadmka — Nog pUcyHKoM/rpacinkom.

BOJIEE MOAPOBHbLIE YCJIOBUA NYBJINKALMK CTATEW Bbl MOXKETE
Y3HATb B HALWEWU PEOAKLUUN:

Appec: 140150, Poccusi, MockoBckasa 0bnacThb, . 0. PameHckui,

p. n. BbikoBo, yn. MNorpaHnyHas, g. 32

KoHTakTHOE nuuo: 3nHoBbeBa CeeTnaHa leopruesHa

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



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

— Hay4Hoe 1 MeToguyeckoe obecrnevyeHune
pesTenbHocTu PoccenbxosHapsopa,
ero TeppMTopUanbHbIX yNpaBieHUn
1 NOABEAOMCTBEHHbIX EMY
yupexaeHui B chepe KapaHTUHA
M 3aLWUTbl PacTEHUN

— YcTaHOB/IEHNE KapaHTUHHOIO
thuTocaHUTapHOro COCTOAHUSA
NnoAKapPaHTUHHbIX MaTepunanoB
u TeppuTopun Poccuinckon Gepepavum
nyTem npoBefeHuUs nabopaTopHbIx
3KCNepTn3 " MOHNTOPUHIOB

- HayuyHoe coTpyaHU4YecTBO
€ HaUMOHaNbHbIMU
N MeXXAyHapoOHbIMM
opraHusauusiMu B 06n1acTtu
KapaHTUHA pacTeHui

Bepyuiee yupexxkaeHue B Poccuiickon depepaumm no CUHTE3Y U NPUMEHEHUIO
thepoOMOHOB AN19 BbIIBNIEHUS KapaHTUHHBIX U HEKapaHTUHHbIX BpeguTene
1 60pbbbl C HUMMK

OreyY «<BHUMKP» — napTHep MexayHapogHoM NporpaMMbl N0 KOOpAUHaLUU
Hay4HbIX UccnepoBaHuin B obnactn kapaHTMHa pacteHuin EUPHRESCO II
(EUropean PHytosanitary RESearch COordination)

B ®rbY «BHUUKP» co3paH u nenctsyet TeEXHUUECKUIN KOMUTET
no ctaHgapTusaumm TK 42 «KapaHTWH U 3aWuMTa pacTeHnn»

Bepnyluee Hay4yHO-MeTOANYECKOE YUpexxaeHue B cocTaBe KoopanHaUMoHHOro
CoBeTa No KapaHTUHY PacTeHUI rocyaapcTe — y4acTHUKOB CHI

» 17 chunnanos Ha Tepputopun Poccunckon Mepepauym

[onoBHOE Hay4yHO-MeTogu4YecKoe yupexageHue no peanmsauum MNnaHa
nepBoo4yepenHbIX MepOI'IpVIHTMl‘;I, HanpaBJZiIeHHbIX HAa rapMOHU3aLU0
KapaHTUHHbIX (PUTOCAHUTAPHbIX MEP rOCyAapcTB — YieHoB TaMOXXEHHOro coto3a

140150, Poccus,

MockoBcKkag 00JIaCTh,

I. 0. PameHCKUM, p. 11. BRIKOBO,
yi. [TorpanuuHagd, g. 32

Te./daxc:

8 (499) 707-22-27

e-mail: vniikr@fsvps.gov.ru
http://www.vniikr.ru



