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Tepputopun Poccuiickoi Oepepauyi.
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W13yueHue OCHOBHBIX TEHAEHLMIA pa3BUTUA
HayKW B 0611aCTV KApaHTMHA PacTeHuid

ceouUx HAYUHBIX pabom
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3AAYN XYPHANA
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KapaHTMHa pacTeHuii
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Hua - TOCT P 7.05-2008.
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BUIOBI POOA HELIANTHUS L.
B EIVIHOM IHEPEYHE
KAPAHTUHHBIX OBBEKTOB
EBPA3UICKOTO
9KOHOMMUYECKOTI'O COI0O3A

/1. Benkun, 3am. HauanvHuka Vicnvimamenvtozo nabopamopnozo uenmpa ®IBY « BHUNUKP»
10.10. Kynaxoea, nauanvhux HayuHo-dKcnepumernmanvrozo omoena ®PI'bY « BHUMKP»

AunHoTanus. B cmamve npusedervi
ceedeHuss 0 eeozpaguueckom pacnpo-
CMpaHeHUuu NOOCONHEYHUKA KAnugop-
HULICK020 U NOOCONTHEHHUKA PecHUmMYA-
™Mozo, ux kpamkoe mopgonozudeckoe
onucanue U 603MONHbIE HYMU PACHPO-
CMpPAHEHUS.

KnroueBble cnoBa. Kapanmun pacme-
Hutl, Helianthus L., nodconHeuHux xanu-
opHutickuil, NOOCOTHEUHUK pecHUmua-
mblil, pacnpocmparerue, MOpHOnoLUs,
MecmooOuUmanust, 6pedOHOCHOCHD.

Helianthus L. win ITomconHedHuK, —
C/IOXKHBIII B TaKCOHOMUYECKOM OTHO-
IIEHNM PO aMEepPUKAaHCKOTO IIPONC-
XOXK/IeHVsI, OTHOCAIIUIICS K CeMEeIICTBY
CnoxuoupeTHble (Asteraceae Bercht.
& J. Presl) u ob6benmHsIOmuiL, M0 pas-
HBIM OlleHKaMm, f0 110 omHomeTHUxX
U MHOTONETHUX BUHOB (AHAIEHKO,
1974; Schilling, 2006; Schilling, Heiser,
1981; Schilling, Panero, 2011). B co-
craB ¢nopel Poccun BimoyaroT 8 Bu-
moB popa IlopconHeunnk (AHaIleHKO,
1974; bapkanos u gp., 1992; boukus,
2003; Bacunbuenko, 1959; MaeBckuii,
2014; Mariopos, 2004; Maitopos u gp.,
2012; IIporononosa, 1994; CkBOpIIOB,
1973; Cupipeitiinkos, 1910; Tepentbe-
Ba, 2002; VibsiHOBa, 1998), M3 KOTOPBIX
Hamboree PacpoOCTpPaHEHHBIMI SIBJL-
torcsi H. lenticularis Douglas ex Lindl
(TIOfICONMHEYHNMK  COPHOIIONEBON) U
H. tuberosus L. (mopconHeYHUK KTyOHe-
HOCHBII).

Cpenu Bcex BUJOB IOJCOTHEY-
HUKOB B MHUPOBOM 00beMe BCTpe-
YaITCA KaK IleHHble KYIbTYpPHBIE
(H. annuus L., H. tuberosus L. u gp.)

Puc. 1. Iooconneunux pechumuamotii 6 yéemenuu, anpenv 2018 2. (pomo B.I. Kynaxoea)
Fig. 1. Texas blueweed in bloom, April 2018 (photo by V.G. Kulakov)
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upexopatusHele (H.argophyllus Torr.
et Gr, H. atrorubens L,
H. cucumerifolius Torr. et Gr,
H. decapetalus L. u gp.), Tak u cop-
Hble pactenns (H. lenticularis Dougl.
ex Lindl, H. maximiliani Schrad.
u pp.) (Anamenko, 1974; Abrams,
Ferris, 1960; Hickman, 1993; Ma-
son, 1957; Schilling, 2006; Schil-
ling, Heiser, 1981; Schilling, Panero,
2011).

B EpuHblll epedyeHb KapaHTMHHBIX
06bekTOB EBpasmiickoro 3KOHOMMU-
yeckoro comsa (EADC) BxaoueHsb
Helianthus ciliaris DC. (mopmconseu-
HUK pecHurtyarelit) u  Helianthus
californicus DC. (MOECOMHEYHNK Kamu-
(bOpPHUITICKMIT), KOTOPbIE OTCYTCTBYIOT
Ha tepputopun Poccuiickoit ®epnepa-
uuu (P®) u EBpasuiickoro sKoHOMM-
4eCKOro COk03a.

IMTonconueunuk pecHutyatsii (He-
lianthus ciliaris DC.) — MHOroneTHee
TpaBsIHUCTOE pacTeHue (puc. 1), coBpe-
MEHHBIIT apeasl KOTOPOTO OXBAThIBAET
oro-3anagssle paonsl CIIA (urTaTs!
Apusona, Kamudopuns, Komopapo,
Vinnmunoiic, Kansac, He6packa, Hesa-
na, HoBasa Mekcuka, Oxnmaxoma, Texac,
I0Ta), Mekcuky (wrarsr Ynyaya, Ko-
aymna, [ypanro, Can-Jlyuc-Ilotocn,

Puc. 2. Kopnesas cucmema nooconHeunuxa pechumuamozo (¢pomo B.I. Kynaxoea)
Fig. 2. Root system of the Texas blueweed (photo by V.G. Kulakov)

CoHopa, Tamaymumac) M OTHeNbHbBIe
paitonsl ABcTpanuy (mratel HoBblit
H0>xub1it Yanbc u KBuHcnens), B Koto-
PBIX SIB/IA€TCA 3aHOCHBIM COPHBIM pac-
tenneM (Abrams, Ferris, 1960; Mason,
1957; Schilling, 2006; Schilling, Heiser,
1981; Schilling, Panero, 2011).

[TofconHeYHNK peCHUTYATHIN JIETKO
obpasyeT TMOPUABI C PYTMMIU BUJA-
My, HanpuMep ¢ Helianthus laciniatus,
4TO NMPUBOAUT K 0Opa3oBaHMIO MOJN-
IVIOVJHBIX K/IOHOB BHYTpM 00IIero
apeasa BUJOB.

[TofconHeYHNK PeCHUTYATBI UMeeT
MOIIJHYI0 KOpHEBYIO cucTeMy (puc. 2)
U Pa3sMHOXAETCSA MIPeVMYIIeCTBEHHO
BEreTaTMBHO (KOPHEBBIMU OTIIPBICKA-
MM 13 MHOTOYMCIEHHBIX IOA3EMHbBIX
Houek), 06pasys HpyU 3TOM IIOTHBIE
ryctele 3apocnu (puc. 3). B mopdoro-
TMY9eCKOM OTHOIIEHMN BUJL MeeT Mps-
MOCTOsT4MEe MaTOBETBUCTBIE CTEOMN OT
30 1o 70 cM BBICOTOI, KOTOPbIE IIOKPbI-
TBI KOPOTKMMM >KeCTKUMM BOTOCKAMIL.
Ba>KHBIM OTIMYNTETbHBIM IPU3HAKOM
ABJIAETCA HalMM4Me peCHMYEK M0 Kpalo
JIMHEHOM WM JAaHIeTHOM CU30Ba-
TO-3€/IEHOJ  JIMCTOBOM  IUIACTMHKMU.
Kak 1 Bce mpefcTaBuTeNN ceMeliCTBa
C/10)XHOIIBETHBIE, BUJ, MMeeT COlBe-
THe-KOP3WHKY, B KOTOpPOM (opMU-

PYIOTCSL  KeNTble JIOKHOSI3BIYKOBBIE
U KpacHOBaTble TpPyOdYaTble I[BETKIL.
ITnoapl - cepoBaTO-KOpUYHEBbIE 06-
PaTHOAIIEBUHbIE CEMAHKU C IpO-
TONbHO-60PO3YaTOl M TOMION ITOBEPX-
HocTblo. OKpacKka CeMsHOK IecTpasd,
¢ cepebpucThIM 671ecKOM (AHaleHKO,
1974; Bonkosa u fap., 2007; Mockanen-
Ko, 2001; Mockanenko, Ogun, 1999;
CaBotukos, CMeTHUK, 1996; Schilling,
2006; Schilling, Panero, 2011).
IMoncoMHEeYHNK PeCHUTYATBIN TIpef-
HOYNTAET 3aCeATb TePPUTOPUU C CY-
XUM ¥ 3aCYLUIMBBIM KIMMATOM, JIeT-
KIMMU TIeCYAHBIMM M XOPOIIO IpeHU-
POBaHHBIMM ITOYBAMI, @ TAKXKE MOXKET
HpOU3PACTaTh HAa YYaCTKaX IIPOU3BOJ-
CTBa Pa3/MYHBIX CENMbCKOXO3SACTBEH-
HBIX KyIbTyp (3epHOBBIE, OBOIIHBIE
KY/IbTYpBbI), BLOIb JOpor (puc. 4), mo
CBallKaM M MYCOpHBIM MecTaM (Mo-
ckanenko, 2001; Mockanenko, KOguH,
1999; Schilling, 2006; Schilling, Heiser,
1981; Schilling, Panero, 2011).
BpenoHocHOCTD HIOJICONTHEYHU -
Ka PeCHUTYATOTO B PONHOM apease
ero IpOM3PACTaHUA IPOSBIAETCA
B CHIDKEHUM YPOXKAIHOCTH CENbCKO-
XO3SAMCTBEHHBIX ~ KYIBTYP, BBIHOCE
INUTAaTeNbHbIX BeIleCTB U3 IIOYBBI 1
YXYAIIEHNY HpPORYKTUBHOCTM IIacT-
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6uwi. Kpome Toro, mpu moeganum ero
Ce/IbCKOXO0351/ICTBEHHBIMMU )XMBOTHBIMU
MOXXET SIB/IAATHCS MPUYMHON OTpaBiie-
Hus (Bonkosa u fp., 2007; MockaneH-
Ko, 2001; Mockanenko, IOmuu, 1999;
CaBotukoB, CmeTHMK, 1996; Schilling,
Heiser, 1981; Schilling, Panero, 2011).

PacripocTpaHeHye COpHsIKa Ha Ta/ibHIe
PacCTosIHMSI BO3MOYXKHO B COCTaBe MOfI-
KapaHTVHHOI IPORYKLyM (IIPOZOBO/Ib-
CTBEHHOE 3€pHO, CeMEHHO! MaTepuan),
OJJHAKO B IIOC/IETHYIE TOBI OTCYTCTBYIOT
TOCTOBEPHBIE IAHHBIE 00 OOHAPY>KEHMAX
IVIOJOB MMEHHO 3TOoro Buma (MockareH-
Ko, 2001; Mockanenko, FOmun, 1999; Ca-
BOTUKOB, CMETHMK, 1996).

INopconHeynnk  KanmmdOPHMICKII
(Helianthus californicus DC.) - mHoro-
JIeTHee TpaBsHUCTOE pacteHye (puc. 5).
Bup saBmgerca sHpemukoMm CeBepHOIN
Awmepuxis, a ero apean oxsarbiBaet CIIIA
(rrar Kamdopuwsa) n Mekcuky (wrar
baxa Kamdopuws) (Axamenko, 1974;
Mockanenko, 2001; Abrams, Ferris, 1960;
Hickman, 1993; Mason, 1957; Schilling,
2006; Schilling, Panero, 2011).

IMopconneynnk  KamndOpHUITCKMIT
pasMHOXKaeTcs IPEUMYILIeCTBEHHO Be-
reraruBHO. KaX7plit TOf; OT MaTepuH-
CKOTO pacTeHMs1 MPOVCXOUT OTpacTa-
HIe HOBBIX MOJIOZIBIX TTOOEroB, 3a cyer
KOTOPBIX IOfICOTTHEYHUK  Kamudop-
HUIICKMIT 0oOpasyeT OoJblIve TyCTbIe
3apocmu (puc. 6) (Mockanenko, 2001;
Abrams, Ferris, 1960; Schilling, 2006;
Schilling, Panero, 2011).

B MopdonorndeckoM OTHOLIEHUY BT,
MIMeEET TOJIble TIPSMOCTOSTYME CTeOMM OT
100 o 350 cM BBICOTOI C OYEPENHBIMU
JTAHIIETOBUIHBIMU TUCTbAMU 110 20 cM
WMHOM M mo 6 cM mmpuHOiL. Kak 1 y
BCex IpefcTaBuTerieli cemeiicTsa C1ox-
HOL{BETHBIE, HA BEPXYILIKe CTeOIsI pacIio-
JIATAIOTCS COLIBETSI-KOP3UHKY, B KOTO-
PBIX GOPMUPYIOTCS S3BIYKOBBIE U TPYO-
YaTble 1[BeTKM. JIMCTOUKM 0OepTKM 10
15 MM IHOM 1 10 5 MM IIVIPMHOV, pac-
IIVpeHHbIe Y OCHOBAHVs, 3a0CTPEHHbIE
KBepXY, I10 KPal0 peCHUTYAThIe, HEMHOTO
MPEBBIILAIOT [UaMeTp JIVICKa KOP3MHKM
(puc. 7). Ilnmoner — cepo-6ypo-depHbie
CeMAHKM OOpaTHOSIIEBUIHON (POPMBL
Vipentuduxarya Bua IPOBOJUTCS IO
KOMIUTEKCY MOPQOIOrnuecknx Ipyu3Ha-
KOB CTPOEHUS JIVICTHEB, LIBETKOB U JIN-
cTo4KOB Kop3uHKM (MockaneHko, 2001;
Abrams, Ferris, 1960; Hickman, 1993;
Schilling, 2006; Schilling, Heiser, 1981;
Schilling, Panero, 2011).

IMopconHeynnk  KamndOpHUITCKMIT
MOXKET 3acelATb CyXMe KaMEHUCThbIe
MecTooOuTaHus, Oepera pek, 6OMOT

4 4]26/2018

(puc. 6), meca, KaHbOHBI, IIPEATOPbS U
[IONIMHBI, CHOCOGEH TPOM3PACTaTh Ha
MHoOrux Tumax nous (MockaneHko,
2001; Abrams, Ferris, 1960; Schilling,
2006; Schilling, Heiser, 1981; Schilling,
Panero, 2011).

B TI]/ITepaTyprIX MCTOYHUKAX Hp]/[—
BOIOATCA €OVHMYHBIEC CBEICHUA O 3aCO-
PeHVM IOfCONMHEYHNKOM KaIu(OpHUii-
CKUM IIOCEBOB CETbCKOXO3AIICTBEHHbIX
Ky/IBTYD, IIACTOMIN M BMHOIPAZHVKOB
(Mockanenko, 2001; MockaeHko,
I0mun, 1999), ogHaKo [eTaabHbI aHa-
JIN3 9TUX NAHHBIX IIO3BOJIACT CUUTATH
OI_[H/[60‘~IHBIM YKa3aHI/Ie HpI/ICYTCTBI/IH
JAaHHOI'O BUIa B HpI/IBeI[eHHbIX II€HO32aX,
49To HpOTI/IBOpe‘II/IT JAHHBIM O €T0 9KO-
JIOTMYECKUX OCOOEHHOCTAX M, BEPOSIT-
HO, IM€€T OTHOILIIEHNE K }:[pYI‘OMY BI/I}Iy
moficonHeyHnka. Kpome toro, nmeror-
CA CBEOCHUA O BBIABJICHUM CEMAHOK
HOJICONIHEYHNKA Ka/M(OPHMUIICKOTO B
NIPOJOBO/IbCTBEHHO IIPOAYKIMN TILIE-
munpl n3 Kanagsr (Mockanenko, 2001;
Mockanenko, IOmmn, 1999). Opnako
apeaJ Bujia He OXBAaThIBaeT YKa3aHHYIO
TEPPUTOPUIO, IIOSTOMY STU CBEI€HUA
TAaK>Xe MOXKHO CUUTAThb O]_III/[60‘{HBIMI/[.

TaxuM 06pa3oM, Ipu AeTaIbHOM U3Y-
YEHUM [BYX BUMOB ITOJCOTHEYHMKOB,
KOTOpbIe BK/IIo4YeHbI B [TepedeHb KapaH-
TUHHBIX 00bekToB EAIDC, aBTOpamm
OBUIN Cie/IaHBI C/IEYIOLIVIe BHIBOJDL.

IMopcomueynnk  KamudOpHMICKII
HE ABIAETCA arpeCCUBHBIM COPHBIM
pacTeHMeM B CBOEM CYILIECTBYIOIIEM
apease ¥ He BCTpeJaeTcsA Ha YYacTKax
IIPOM3BOZICTBA  CE/TbCKOXO3AVICTBEHHOM
HPOAYKIMYM B MIPOBOM MacIuTabe, Be-
POATHOCTD IPYUCYTCTBYA €T0 INTOTOB-Ce-
MAHOK B Ipy3ax KpaliHe Hu3Ka. JlaHHbI
BUJ, He IPECTaB/IAeT PUTOCAHUTAPHO-
TO pMCcKa miA Tepputopum Poccuiickort
Depepanyy 1 EBpasniickoro sSkOHOMU-
yeckoro coro3a. [losToMy mpemaraercs
HepecMOTpPeTb €ro CTaTyC B KadecTBe
KapaHTMHHOTO 06bekta EADC.

IloficomHeYHNK peCHUTYATDIN ABMIA-
€TCs 3aCOPUTENEM TIOCEBOB PA3TMIHBIX
Ky/IbTYPHBIX PacTeHMII B CBOEM POTHOM
apeare, CyIIeCTByeT BEPOSATHOCTD IIPH-
CYTCTBUA €0 IUIOfIOB B COCTaBe MOAKa-
PAaHTUHHON IIPOAYKIMM, ITOCTYIIAOIIEN
n3 CIIIA n Acrpamm. OgHaKo B yC/Io-
BUSIX COBPEMEHHOTO TOBAPOOOOPOTa Be-
POATHOCTD IPOHMKHOBEHVA 3TOIO BUA

Puc. 3. 3apocnu nodconneunuxa pechumuamozo 6 wmame Koayuna (Mexcuka)
(¢pomo B.I. Kynaxoea)
Fig. 3. Thickets of the Texas blueweed in the state of Coahuila (Mexico)
(photo by V.G. Kulakov)
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Ha Teppuropuio Poccumiickoit Penepa-
vy 1 EBpasmiickoro 3KOHOMMYECKO-
rO COI03a KpaifHe HM3Ka. TeM He MeHee
HeTb35 MOTHOCTBIO MCK/TIOYNUTD MOTEH-
I[VQ/IbHBIYI (PUTOCAaHUTAPHBI PUCK U
BO3MOXXHBIVI 9KOHOMMYECKNIT yiep6 B
CTy4ae MHTPORYKIN 3TOTO BUJA.
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UDC 632.3.01/.08, 632.2

SPECIES OF THE HELIANTHUS L.
GENUS IN THE COMMON LIST
OF QUARANTINE OBJECTS

OF THE EURASIAN

ECONOMIC UNION

D.L. Belkin, Deputy Head of the Testing Laboratory Center of FGBU “VNIIKR”
Y.Y. Kulakova, Head of the Research and Testing Department of FGBU “VNIIKR”

Abstract. The article provides infor-
mation about the geographical distri-
bution of the California sunflower and
the Texas blueweed, their brief morpho-
logical description and possible ways of
distribution.

Keywords. Plant quarantine, Heli-
anthus L., California sunflower, Texas
bluedweed, distribution, morphology,
habitat, harmfulness.

Helianthus L. is a taxonomically
complex genus of American origin,
belonging to the Asteraceae Bercht. &
J. Presl family and combining, accord-
ing to various estimates, up to 110
annual and perennial species (Anash-
chenko, 1974; Schilling, 2006; Schilling,
Heiser, 1981; Schilling, Panero, 2011).
The Russian flora comprises 8 species
of the Helianthus genus (Anashchenko,
1974; Barkalov et al., 1992; Bochkin,
2003; Vasilchenko, 1959; Mayevsky,
2014; Mayorov, 2004; Mayorov et al.,
2012; Protopopova, 1994; Skvortsov,
1973; Syreischikov, 1910; Terentye-
va, 2002; Ulyanova, 1998), of which
the most common are H. lenticularis
Douglas ex. Lindl. and H. tuberosus L.
(the Canada potato).

Some of the sunflower species in the
world are valuable cultural (H. annuus
L., H. tuberosus L. etc.) and ornamen-
tal ones (H. argophyllus Torr. et Gr.,
H. atrorubens L., H. cucumerifolius
Torr. et Gr., H. decapetalus L. etc.), as
well as weeds (H. lenticularis Dougl. ex
Lindl., H. maximiliani Schrad. u np.)
(Anashchenko, 1974; Abrams, Ferris,
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1960; Hickman, 1993; Mason, 1957; A 33 : X 1 -

Schilling, 2006; Schilling, Heiser, 1981; Fig. 5. General view of the California sunflower (https://calphotos.berkeley...)
Schilling, Panero, 2011). Puc. 5. O6uyuii 6ud nodconneunuxa xkanugopnuiickozo (https://calphotos.berkeley...)
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Fig. 6. Thickets of the California sunflower (https://api.gbif.org...)

Puc. 6. 3apocnu nodconneunuxa kanudpopnuiickozo (https://api.gbif.org...)

The Common List of Quarantine
Objects of the Eurasian Economic
Union (EEU) comprises Helianthus
ciliaris DC. (the Texas blueweed) and
Helianthus californicus DC. (the Cali-
fornia sunflower), which are absent in
the territory of the Russian Federation
and the Eurasian Economic Union.

The Texas blueweed (Helianthus ci-
liaris DC.) is a perennial herbaceous
plant (Fig. 1), the areal of which covers
the south-west territories of the USA
(Arizona, California, Colorado, Illi-
nois, Kansas, Nebraska, Nevada, New
Mexico, Oklahoma, Texas, Utah),
Mexico (Chihuahua, Coahuila, Duran-
go, San Luis Potosi, Sonora, Tamaulipas)
and parts of Australia (New South Wales
and Queensland), where it is an invasive
weed plant (Abrams, Ferris, 1960; Ma-
son, 1957; Schilling, 2006; Schilling,
Heiser, 1981; Schilling, Panero, 2011).

The Texas blueweed easily forms
hybrids with other species, such as
Helianthus laciniatus, which leads to
the formation of polyploid clones with-
in the general habitat of species.

The Texas blueweed has a strong root
system (Fig. 2) and propagates mainly
vegetatively (by root offsprings of nu-
merous underground buds), forming
dense thickets (Fig. 3). In terms of
morphology, the species has upright,
subramose stems from 30 to 70 cm
tall, covered with short, stiff hairs.
An important distinguishing feature
is the presence of hairs on the edge
of a linear or lanceolate bluish-green
lamina. Like all members of the Astera-
ceae family, the species has a capitu-
la, where yellow ray florets with false

ligules and reddish disk florets. Fruits
are grayish-brown obovate achenes
with longitudinally furrowed and bare
surface. The color of achenes is mot-
ley, with silvery luster (Anashchenko,
1974; Volkova et al., 2007; Moskalen-
ko, 2001; Moskalenko, Yudin, 1999;
Savotikov, Smetnik, 1996; Schilling,
2006; Schilling, Panero, 2011).

The Texas blueweed preferably in-
habits areas with a dry and arid climate,
light sandy and well-drained soils, and
can also grow in areas of production
of various crops (grains, vegetables),
along the roads (Fig. 4), on dumps and
garbage places (Moskalenko, 2001;
Moskalenko, Yudin, 1999; Schilling,
2006; Schilling, Heiser, 1981; Schilling,
Panero, 2011).

The harmfulness of the Texas blue-
weed in its native habitat is manifested
in the reduction of crop yields, the re-
moval of nutrients from the soil and the
deterioration of pasture productivity.
Moreover, when eaten by farm animals
it may cause of poisoning (Volkova et
al.,, 2007; Moskalenko, 2001; Moskalen-
ko, Yudin, 1999; Savotikov, Smetnik,
1996; Schilling, Heiser, 1981; Schilling,
Panero, 2011).

The spread of the weed over long
distances is possible with regulated
products (food grains, seed), however,
there is no reliable data on the detec-
tions of the fruit of this species in recent
years (Moskalenko, 2001; Moskalenko,
Yudin, 1999; Savotikov, Smetnik, 1996).

The California sunflower (Helianthus
californicus DC.) is a perennial herba-
ceous plant (Fig. 5). The species is en-
demic to North America and its habitat

covers the United States (California)
and Mexico (Baja California) (Anash-
chenko, 1974; Moskalenko, 2001;
Abrams, Ferris, 1960; Hickman, 1993;
Mason, 1957; Schilling, 2006; Schilling,
Panero, 2011).

The California sunflower is propa-
gated mainly vegetatively. Every year
new young shoots grow from the par-
ent plant, which the sunflower form large
dense thickets (Fig. 6) (Moskalenko,
2001; Abrams, Ferris, 1960; Schilling,
2006; Schilling, Panero, 2011).

The species has bare upright stems
from 100 to 350 cm tall with regular
lanceolate leaves up to 20 cm long and
up to 6 cm wide. Like all members of
the Asteraceae family, at the top of the
stem are capitula, where ray and disk
flowers are formed. The phyllaries are
up to 15 mm long and up to 5 mm
wide, extended at the base, pointed
upwards, ciliated along the edge, slight-
ly exceed the diameter of the capitula
(Fig. 7). The fruits are gray-brown-
black obovate achenes. Identification of
the species is carried out by a complex
of morphological features of the struc-
ture of leaves, flowers and leaves of the
capitula (Moskalenko, 2001; Abrams,
Ferris, 1960; Hickman, 1993; Schilling,
2006; Schilling, Heiser, 1981; Schilling,
Panero, 2011).

The California sunflower can grow on
dry rocky habitats, river banks, swamps
(Fig. 6), forests, canyons, foothills and
valleys, able to grow on many types
of soils (Moskalenko, 2001; Abrams,
Ferris, 1960; Schilling, 2006; Schilling,
Heiser, 1981; Schilling, Panero, 2011).

In the literature, there are few
data on the contamination of
agcicultural crops, pastures and
vineyards with the California
sunflower  (Moskalenko, 2001;
Moskalenko, Yudin, 1999), but a de-
tailed analysis of these data makes it
possible to consider the indication
of the presence of this species in the
given cenoses erroneous, which con-
tradicts the data on its environmen-
tal features and probably relates to
another Helianthus species. In addi-
tion, there are data on the detection
of the California sunflower achenes
in wheat food products from Cana-
da (Moskalenko, 2001; Moskalenko,
Yudin, 1999). However, the habitat
of the species does not cover the
specified territory, therefore this
information can also be considered
erroneous.
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Thus, in a detailed study of two He-
lianthus species, which are included in
the Common List of Quarantine Ob-
jects of the EEU, the authors made the
following conclusions.

The California sunflower is not an
aggressive weed plant in its existing
habitat and is absent in the areas of
agricultural production on a global
scale, the probability of the presence
of its achenes in the plant products is
extremely low. This species does not
pose a pest risk to the territory of the
Russian Federation and the Eurasian
Economic Union. Therefore, it is pro-
posed to revise its status as a quarantine
object of the EEU.

The Texas blueweed is a weed of
crops of different cultivated plants in
their native habitat, there is a possibi-
lity of the presence of its fruits in regulat-
ed products imported from the United
States and Australia. However, in the
conditions of modern trade turnover,
the probability of introduction of this
species into the territory of the Russian
Federation and the Eurasian Economic
Union is extremely low. Nevertheless,
the potential pest risk and possible eco-
nomic damage in the case of introduc-
tion of this species cannot be complete-
ly excluded.
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«HOBOTOITHUE EJIKI»

KAK YIPO3A
PACITPOCTPAHEHNA BPEJJHBIX
N ITATOTEHHDbIX JIECHbIX

OPITAHN3MOB

O.A. Kynunuu, Becepoccuiickuii yuenmp kapanmuna pacmenuii (PI'BY « BHUNKP»)
ATl Illyxoeckas, Beepoccuiickuii uenmp xapanmuna pacmenuii (PI'BY « BHUVKP»)
E.H. Ap6ysosa, Bcepoccuiickuii uenmp xapanmuna pacmenuii (PI'bY « BHUVKP»)
H.JI. Ko3vipesa, Uncmumym npo6nem skonozuu u séomouuu (U133 PAH)

Ausotamus. [Ipedcmasnen xkpamxuii
AHANU3 B03MONCHO20 3AHOCA PASTIUMHBIX
KAPAHMUHHBIX  6PEOHbIX  OP2AHU3MO8
C «posHOecmeeHCKUMU  Oepesbamu» U
CBEHECPE3AHHDIMU  6EKAMU  XE0TiHbIX
nopod. Ilpuseder nepeuenv KApaHMuH-
HbIX 8peOHbIX OpeaHu3mMos (HACEKOMbLX,
HeMamoo, PumonamozeHHvix 2pu6os),
Komopble Mo2ym Obitb 3aHeceHbl ¢ aHa-
JU3UPyemoi npodykyueti Ha meppumo-
puio Poccutickoii Pedepayuu u3 pasnuy-
HBIX CIPAH MUPA.

KmioueBsie cnosa. «Poxodecmeerckue
Oepesbs1», ceexecpesanHvle 6emKU X60Li-
HbIX 10PO0, 3aHOC, KAPAHMUHHbIE 8peo-
Hble OpeaHu3Mbl, 6pedument, COCHOBAS
CMeonosas Hemamooa, 6030youmenu
2pubHbIX 60ne3Hell, UHMPOOYKUUS, Yiuepo,
Poccus, PO.

TpaJII/IIH/IOHHbIM HOBOI'OAHVIM YKpa-
HIEHMEM Ka)XZIoro aomMa ABJIAI0TCA HO-
BOrOJgHME €JIKIM, TAK)KE€ M3BECTHBIC KaK
«POXKIECTBEHCKNE NEPEBbA», M CBEXE-
Cp€3aHHbIE BETKU XBOWHBIX TI0pox, WIC-
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MoZIb3yeMble KaK OCHOBHOJ Marepuan
B (IOPUCTNYECKOM HOBOTOJJHEM U1 POX-
TeCTBEHCKOM JIEKOpe.

Opnako HapA#HbIE XBOJHbIE IEPEBbs U
VX Cpe3aHHbIe BETKM ABJIAIOTCA He TOMb-
KO MCTOYHVMKOM IpasfHUIHOTO HACTPO-
€HMs1, HO U ITOTEHIMA/IbHOI YIPO30i1 3a-
HOCa Pa3/IMYHBIX BPENHBIX OPTaHU3MOB,
KOTOpble MOTYT IPENCTaBIATb YIPO3y
KaK /I 3[0pOBbs 4€l0BeKa, TaK U I
OKpY>KalOLLIel cpefibl, 0COOEHHO eC/I 3TU
POXJIECTBEHCKME JiepeBbs ObUIM 3aBe3e-
HBI U3/IaJIeKa.

B npepnoBoroguuii nepuop VH-
TepHET TMeCTPUT MpeI0oXKeHNA-
MU O IIOCTaBKe Ipe3eHTabelbHBbIX
«HOBOTORHUX ejeli» m3-3a pybexa.
B pganHONl cTaTbe IpelcTaBiIeH
KpPaTKMII aHa/lNu3 BO3MOXXHOCTH 3a-
HOCa KapaHTUHHBIX BPEJHBIX Opra-
HU3MOB C HOBOTOJHEI NMPOAYKIMEN
M CTeNeHM YTPO3bl I/ XBOJMHBIX
HacaxjeHuit Ha Tepputopum POD.

Io nannbIM DeprepanbHON TaMOXKEH-
HOJI CITyXO0Bl, 38 TPU HOCTETHUX TOfia

(2015-2017 rr.) mpomykuus o kopy TH
B3I 0604202000 «poxxaecTBEHCKMeE Jie-
PpeBbsI, CBeXXue» ObUIa IKCITOPTHPOBAHA
B Poccuiickyro ®epmepanuio us 13 ctpan
mupa (http://stat.customs.ru). Ito Be-
napyce, benbrusa, Kanama, CIIA, [la-
Hus, Vicnanus, JlatBus, Hunepnauppl,
Ilonbura, Iepmanma, Wramua, Apme-
Hys, Ocronms (puc. 1).

Haunbonpiumit 06eM HOCTaBOK «PO>K-
JIeCTBEHCKUX JIepeBbeB» M3-3a pybexa
npyxoputcs Ha [Januto u Ionpury (coot-
BeTCTBeHHO 905,2 1 928,8 T), MakCUMyM
STUX IIOCTABOK Npuxogutcs Ha 2016 rop.
B 2017 romy mpoK3omio CylecTBeHHOe
CHIDKEHME O00BeMa MMIIOPTa «POXKe-
CTBEHCKMX [ICPEBbEB» U3 3TUX CTPaH U
yBeIM4MICS 00BeM IOCTAB/LIEMOI IIPO-
myxiym us Pecrry6myku bemapyce. Cytre-
CTBeHHO 06HOBWICA B 2017 romy mepe-
YeHb CTPaH — 9KCIIOPTEPOB «POXK/ECTBEH-
CKMX JiepeBbeB». B 2017 rofy mosiBUInCh
HOBBI€ CTPAaHbI-3KCIIOPTEPBI — ICTOHUA U
Apmenna. CrenyeT OTMETUTb, YTO €CIIU
IIOCTaBKM «POXK/IECTBEHCKMX JIePEBLEB,
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Puc.1. Umnopm npooyxuuu «posxoecmeenckue oepevs» 6 Poccuiickyro @edepavuro (2015-2017 22.) (http://stat.customs.ru)
Fig. 1. Import of products “Christmas trees” to the Russian Federation (2015-2017) (http://stat.customs.ru)
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XOTS V1 B OTpaHdeHHOM 00beMe, B 2015-
2016 rr. ocymecTBIAmICh gaxe us Ce-
Bepnoit Amepukn (Kanagpt n CIIA), To
B 2017 ropy MMITOpTa JAHHOV IIPORYKLIVIN
U3 9TUX CTPaH He 6bUT0. BO3MOXKHO, 3TO
CBfI3aHO C HOBBIMU (PUTOCAaHUTAPHBIMU
tpeboBanusimu EADC, koTopble BCTY-
i B cuty B monie 2017 ropra. CormacHo
3TUM TPeOOBAHIAM, UMITOPT [TOCA/IOYHO-
TO MaTepyuasia XBOJHBIX IIOPOJ, BKII0Yasd
Cpe3aHHbIe BeTKU U POXK/IECTBEHCKME Jie-
peBbs, 3aIlpellieH BBUAY (urocaHuTap-
HOJ YIPO3BbI I XBOVHBIX HACOKAEHMI
Poccuiickoit @epepay.

B ormmume OT pOXKIECTBEHCKMX [ie-
PeBbEB, CBEXKME BETKM XBOHBIX IOPOZ,
VIMIIOPTUPYIOTCSL U3 TOPas3fio GONbIIero
yycra crpad. 1o janHpIM QenepanbHO
TaMOYXEHHOJ! CTTy>KOBI, 32 TPU IIOCTIEIHIX
ropa (2015-2017 rr.) B Poccuiickyro ®e-
Tepaio mpopykiyA 1o kopy TH BIJ]
0604204000 «BeTKM XBOVIHBIX JI€PEBbLEB,
CBeXMe» ObUIa OCTaB/IeHa 13 22 CTpaH
mupa (http://stat.customs.ru). Kpynueii-
MMM CTPaHAMM-TIOCTABLIMKAMY ObUIN
Ionbuta, [Janus, bemapycs, Vtams, lep-
MaHuA (puc. 2).

B 2015 ropy «BeTKM XBOJHBIX JIEPEBb-
eB» Ha Teppuropuio PO 6pum mocras-
7ieHbl 13 12 cTpaH Mypa — He TONbKO U3
Esporipl, HO 11 113 IO>xHOI AMepuKiL.

Kak u B cryyae ¢ «pO>KIecTBEHCKIMMMI
TlepeBbsIMI», OCHOBHBIMI 3KCIIOPTepaMu
BETOK XBOJMHBIX IOpoy, sAB/At0TCs I1omb-
mia, Janusa, TepManna. 3a Tpu ykasaH-
HBIX TOfja HAMOOMBILINIT 06BEM IIOCTABOK
npuxopucs Ha 2016 rop. B 2017 ropy
HaO/IOANIOCh  CHIDKEHME  KO/IMYIecTBa
TIOCTAB/IAEMOI TIPOAYKUVM, OFHAKO U
B 3TOM 'Oy B UVCJIO OCHOBHBIX CTPaH-IIO-
craBIMKOB BXogwan Ilonpmra (187,1 1),
Wramus (115 1), lepmanus (110,9 1), Ta-
uus (91,6 1), Vicmanms (22,2 7). IToctaBku
BETOK XBOJIHbIX, XOTb ¥ B MMHIMAa/IbHOM
KOJIMTYeCTBe, OBV OCYILeCTB/IEHbI TAKOKe
n3 CIIIA.

Hioke mpoBeneHa oueHKa urocanmn-
TApHOTO PUCKA IIPY BO3MOYKHOM 3aHOCE
Ha Tepputoputo PO BpenHbIX opraHus-
MOB C POXKHECTBEHCKVMM [IepeBbAMU U
BETKaMJ XBOJHBIX IIOPOJ, U3 PasINIHbIX
CTpaH Mupa.

Hanbonpmnit ¢urocaHuTapHBLIN
PUCK IIpeACTaB/AeT NPORYKLUA «POXK-
TeCTBEHCKUE JepeBbsi» U «Cpe3aHHbIe
BETKV XBOVHBIX IIOPOfI», BBe3eHHas W3
Cesepnoit Amepuxu (CIIA u Kanapa).
C aMepyKaHCKUMI >KUBBIMK (CpyOTIeH-
HBIMM) €/ISIMM, COCHAMM ¥ TNMXTaMu B
Poccuio MoryT ObITh 3aBe3eHBI Bpefy-
Tenu, BXopAue B IlepedyeHb KapaHTUH-
HBIX OPraHM3MOB, OTCYTCTBYIOIIMX Ha

teppuropuu PO u Eppaswuiickoro ako-
Hommueckoro comsa (EA3C). Cpemn
HACEKOMBIX 3TO HECKO/IbKO BUIOB JIU-
croBepToK pomos Choristoneura u Acleris.
B 31MHee BpeMs1 OHM MOTYT IIPUCYTCTBO-
Barb B CTaJMy AUI[ HA BETKaX JlepeBa.
JKyxu-xopoefpl MOTyT CKpBIBATHCS IIOL
KOPOJ BETOK V1 CTBOJIA XBOVIHBIX [IePEBb-
eB. Jro nyboenpl popma Dendroctonus
M HECKOIBKO BUJIOB KOPOEOB, OTHOCS-
myxcsa K popy Ips. Ocobyio omacHOCTb
IIpeNCTABIIAIOT SXKyKU pofa Dendroctonus,
HaHOCsImMe OONMBIION BpET  JIECHBIM
xBOViHBIM MaccuBaMm B Kanage n CIIA
¥, COIJIACHO aHa/mM3y (PUTOCAHUTAPHOTO
PUICKa, IPENCTAB/IONIE HAVMOO/IBbIIYIO
YTPO3y XBOIHBIM HacaXfieHuAM B PO.

CocHOBasg CTBONMOBasg HeMaToja
Bursaphelenchus xylophilus oTHOCUTCS
K 4IIC/Ty Hanboriee IaTOreHHBIX BIfIOB Op-
TaHU3MOB, [IMPOKO PACPOCTPAHEHHBIX
Ha CEBEPOAMEPUKAHCKOM KOHTHMHEHTE.
MecTHble XBOJHbIE TTOPOJBI YCTONYMBEIL
K [QHHOMY IIaTOT€HY, @ BOT GO/IBIINH-
CTBO €BPOIENICKIX M a3MaTCKIX XBOVHBIX
BOCIIPMVMYVBBI K HeMy. B crrydae 3apa-
JKEHVsI BOCTIPUMMYMBOTO PACTEHUSI-XO-
3AMHA TUOETb IepeBa MOXKET POU3O0ITH
B TeyeHMe OHOrO ce3oHa. Hematombl
OT/IMYHO BBDKMBAIOT B CTBOJIE, BETKAX
JlepeBa, KOpe M MPOCTO B JIPEBECHHE U
[y OIArOIPYISITHBIX YCIOBISX (B CTydae
KOHTAKTa 3ap&KEHHOTO 1 He3apayKeHHO-
r0 Marepuajna) MOTYT CaMOCTOSITETIbHO
TepeMeIaThCs U3 3apayKeHHOI IpeBec-
HBI B 3[J0pOBBI€ fiepeBbs (Sousa, 2011).

K unmcny maroreHOB, KOTOpbIE MOTYT
[PUCYTCTBOBATD HA BETKAX POYKIECTBEH-
CKUIX JiepeBbeEB, CTIENYET OTHECTH BO30y-
RUTeNIelt CeRYIOIX IPUOHBIX O0TIe3He:
paka (o>kora) CTBOJIOB M BETBEN COCHBI
(Atropellis piniphila, A. pinicola), KoTopblit
B 3VIMHEE BPeMsI COXPAHAETCS B allOTel-
AX Ha CTBOJIE Y BETKAX VI B BUIE MILIE-
JIUSL TIOJ] KOPOTI BETOK U CTBOJIA; KOPUY-
HEBOTO IATHUCTOTO OXKOTa XBOU COC-
HBl Lecanosticta acicola (Mycosphaerella
dearnessii) — IaTOTeH IIepe3UMOBBIBAET
B BUJIe IIy9KOB CIIOPOT€HHOTO MULIE/VsI
B CTpoMax (TpyIIIa IIMKHKA) Ha OTMep-
IIell XBOE U BETKAX; BEPETEHOMONOOHOI
pxaBunHbl cocHbl (Cronartium fusiforme)
U 3aMaIHOI Ia/UIONONOOHOI PXKABYNMHbL
cocunl (Endocronartium harknessii) —
B 3VIMHee BpeMsI ITaTOTeH COXPAHSETCS
B BUJie TA/UIOB HAa CTBOJIE U BETKAX CO-
CE€H; JKEITOM KONbIEBOM THWIN XBOM-
HbIX iopop, Coniferiporia weirii (Phellinus
weirii); pxaBumHbl xBou eyt Chrysomyxa
arctostaphyli. JlaHHble rpubHBIe marore-
HBI, TaK >K€ KaK ¥ COCHOBasA CTBOJIOBasA
HeMaropa B. xylophilus, pacripocTpaneHs!
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B CeBepHOIT AMepUIKe U BXOJAT B IIepey-
HY KapaHTVHHBIX OPraHM3MOB MHOIVIX
CTpaH Mupa.

Kak mokasbIBaeT TaMOXXEHHasd CTa-
THUCTUKA, «POXIECTBEHCKIE NepeBbs» U
Cpe3aHHble BETKVM He UMIIOPTUPYIOTCA
B Poccuro m3 cTpan Asum, ogHAaKO HIDKe
MBI TaKKe IPOBEM OLEHKY (UTOCaHM-
TApHOTO PYICKa IPY BO3MOXKHOM 3aHOCE
OIIACHBIX OPraHM3MOB 13 OMDKAVIIIX
A3MATCKVX CTPaH.

M3 crpan Bocrounont Asum (Kuras,
Kopen u fImoHum) ¢ mocajjiodyHbIM Ma-
TEPUANIOM U «POKIECTBEHCKVMI Jiepe-
BK/IIOYAs] Cpe3aHHble BETKIL,
TaKKe MOTyT OBITb 3aBe3€HBL: COCHO-
Basg CTBOJIOBasg Hemaroma B. xylophilus,
MOXOKEBEIbHVMKOBBIN Ay TVHHBIN KJIEIl]
Oligonychus perditus (MOXXeT HAXOJUTbCA
Ha XBOe HOBOTOJHMX JiepeBbeB); BO30Y-
IVTeb KOPMYHEBOTO OYKOTA XBOV COCHBI
Mycosphaerella gibsonii (B 3viMHee BpeMs
B BUJIe CTPOM Ha OTMepIIel XBOe Iopa-
JKEHHBIX BETOK); BO30OY/MTeNb KOpUYHe-
BOTO ILATHVICTOrO 0XKora xBou L. acicola.

Hay6onpume mocTaBky IPORyKLMM
«POKJIECTBEHCKIE JIEPEBbs» M «Cpe3aH-
Hble BeTK» B P® ocymiecTATCA U3
eBpOIeicKUX cTpaH. B 1enom ¢ayna
BpemuTeneil M Bo3Oymuterneir 6omesHei
B eBporerickoit yactu Poccum un B EBpo-
ne cxopgHa. OfHAKO AN BPETOHOCHBIX
OpraHM3MOB, KOTOpble YK€ HpPOHMKIN
B EBpony us AMepuku ¥ HaHOCAT 3Ha-
YUTENBHBIA YIIepO JIeCOHACHKIEHNAM,
IIOKa OTCYTCTBYeT Ha Teppuropuy Poc-
cun. Bce oM Moryr OBITb 3aBe3eHbI
C JIaHHBIM BIJIOM HPOAYKIMN B 3VIMHee
BpeMA. JTO OIATb >Ke COCHOBas CTBO-
noBasg HeMmaropa B. xylophilus, xoTopas
MOXeT OBITb 3aBe3eHa C XBOIHBIMU Jiepe-
BbsIMU WM BeTKamyt u3 [lopTyramm ywm
Vcnanuy;  BO3OYmUTENb KOPMYHEBOTO
ILITHUCTOTO OXKora xBou L. acicola, BbI-
3BIBAIOIIVIL 3ab0JIeBaHye, IMPOKO pac-
IPOCTpaHeHHOe B CTpaHax EBpocorosa
(ABcTpun, Xopsaruu, Croenuy, HYexun,
Opanuyy, lepmanny, HIseitiapym, /Tat-
By u1 JIutBe). IIpennonaraembi yiep6
PV VHTPORYKLMM 3TUX OPTaHM3MOB Ha
tepputopyy P® olieHnBaeTcs B IecATKI
MIWUIMAPHOB I0/UIAPOB.

BBo3uMas B CTpaHy NPORYKLNA IIPO-
XOIMT (PUTOCAHUTAPHYIO SKCIIEPTHU3Y CO
croponbl HOK3P, B Poccuu ee ocymiect-
BieT PoccenbxosHazzop. VHcmekTop
BU3YaJIbHO IIPOBEpsieT «POKAECTBEHCKIE
TepeBbsi» U «Cpe3aHHble BETKI» Ha Ha/li-
4ye Bpeputerneii ywi 6omnesHeil. OgHaKo
TaJIeK0 He BCErfa MX MOXKHO BBIABUTD
PV BU3YaJIbHOM OCMOTpe U JaXe IIpu
JTabOPaTOPHOI SKCIIEPTH3e, OCOOEHHO Ha

BbSIMID»,
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Puc. 2. Vimnopm npodyxuuu «6emxu X60tiHvix nopoo, céexcue» 8 Poccutickyro Pedepayuro (2015-2017 z2.) (http://stat.customs.ru)
Fig. 2. Import of production “branches of coniferous species, fresh” to the Russian Federation (2015-2017) (http://stat.customs.ru)

TIEpBUYIHON CTa[IM 3apaKeHNs IPOMyK-
. B cBA3YM ¢ 3TMM B MeXIyHapOTHO
TIPAaKTHKe CYLIECTBYIOT OIpefe/ieHHbIE
¢uTOCaHNTApHBIE IIPVHLMIIBL 3aIpeT
BBO3a NPOAYKLNY, KOTOpasd MOXET CO-
Tep)KaTb KapaHTVHHbIE OPraHM3MBI, 13
CTpaH WM PaliOHOB PacIIpOCTpaHEHMA
aTux opranmsmoB (Kymxny, 2018; Py-
KOBOJCTBO II0 NIPYIMEHEHUIO (UTOCAHMU-
TapHBIX CTaHJAPTOB B JIECHOM XO3Sil-
crBe, 2011; ISPM 15, 2013). Crangapt
EOK3P PM 8/2 (1) pekoMeH[yeT BBECTH
3aIIpeT Ha BBO3 JKMBBIX POXKIECTBEHCKIX
TepeBbeB M CPE3aHHBIX BETOK U3 CTPaH
pacrpocTpaHeHNs KapaHTVHHBIX Opra-
HusMoB. Criefyss 3TOMl peKOMeHJALVN,
HupektnBa EBpomerickoro corsa ([Ju-
pexruBa 29/2000 EC) BBena sanper Ha
BBO3 >KIBBIX POKIECTBEHCKIX JIePeBbeB
U Cpe3aHHbIX BeTOK U3 cTpaH CeBepHOI
AMepyKH, TTe PacIpOCTpaHeHbl Bpeay-
Te/ M BO3OyRuTe/ 60sesHelt, KOTopble
TiepevyCIIeHsl Bhle. B ¢purocannTapHbBIX
tpeboBanysix EADK, xoropble BeTymym
B cuny ¢ 1 mona 2017 ropa, Takke 1po-
TIVICaHbl aHAJIOTVYHbIE YC/IOBUA: 3aIlIpeT
BB032 KVMBBIX BETOK U POXK/ECTBEHCKIIX
TiepeBbeB U3 CTPaH, B KOTOPBIX pacrpo-
CTpaHEeHbI NIepedNCTIeHHbIE BBIILE KapaH-
TVYHHbIE OPTaHV3MBbI.

Prick 3aHOCa ¥ MHTPORYKLIMY BPEIHBIX
OPraHU3MOB C POXKJIECTBEHCKVMI Jiepe-
BbSIMM VI CPE3aHHBIMI BETKaMV XBOVHBIX
TIOPOJ, He CTOJIb BEMMK, KaK LA TI0cajo4-
HOTO MaTepyaa, T.K. JaHHasA POJYKLMA
TIOCTYTIAeT B 3UMHee BpeM: U IpeTIona-
raeTcsa ee Ja/JbHeNINasA YTWIN3ALVA, HO
PYVICK TIPYICYTCTBYeT. ABTOPBI CTaTbyl He
Halum B OQUUMAIbHBIX MHPOpMAI-
OHHBIX 0a3ax JaHHBIX (PaKTOB perucrpa-
1y corpypuukamy HOK3P pasmynHbix
CTpaH KapaHTVMHHBIX OPIaHM3MOB B XKI-
BBIX BETKaX J POKI€CTBEHCKIIX JIePEBbAX,
OfIHAKO MBI €XKeTOHO CTa/KMBAeMCA
¢ daxramy 3aHOCa C HOBOTORHMMU €JI-

KaMJl Pas/MYHBIX BUJOB HACEKOMBIX,
KOTOpble IIpM IONAJaHMM B JOMAlHee
TEIUI0 HauMHAIOT OypHO pa3BUBATbCA
(EPPO Reporting Service, 2014-2017;
INTERNET EUROPHYT). Exeroguo
B Tpecce IYONMMKYIOTCA  CBEEHVA
06 oOHapy>keHMM Ha HOBOTOJHUX Jiepe-
BbSX HACEKOMBIX, KOTOpble 3aTeM pac-
HOI3AI0TCA 10 KBaptype. Tak, B KaHYH
2018 roma ymoMMHa/mMACh Crydan o6Ha-
PYKeHMsA MOCKBMYaMM HAaceKOMBIX Ha
POXIECTBEHCKMX IUXTAX, MMIIOPTUPO-
BauHbIx 13 [onbium u Janun (http://so-1.
ru/news).

He mcxirodeH puck 3aHOcCa Haceko-
MBIX VIV MHBIX BPEHBIX OPraHM3MOB U
Ha npopyKuuu u3 CeBepHOI AMEpPUKIL.
ITpaBpa, B NOC/IeNHEM ClIy4ae CTEleHb
yiiep6a OyzieT MHOTOKpPAaTHO BBIILE.

B 6ompuiMHCTBe ClTy4aeB MCHOJB3O-
BaHHBIC POXKJIECTBEHCKVE HepeBbA U
BeTKJ CK/IA[IVIPYIOTCS OKOJIO MYCOPHBIX
6aKOB U 4aCTO OCTAIOTCA TaM 0 BECHBI,
TeM CaMbIM CO37aBas NOTEHIMa/IbHBIA
VICTOYHVIK YTPO3bl IIepexofa >KU3He-
CIIOCOOHBIX BPENHBIX OPraHM3MOB Ha
JeKOpaTVBHbIC 3eJIeHble HacaX/eHUs
PEKpealOHHbIX TEPPUTOPUIL.

B psape cny4aeB cafoBopbl-moOMTE-
T BBIC2)XMBAIOT HA [JAYHBIX Y4YacTKaxX
XKVBBIE POXX/IeCTBEHCKIE IepeBbs, IPH-
oOpeTeHHble C KOPHEBOII CHMCTEMON B
KOHTeIHepax, TeM CaMbIM IIOfiBepras
PUCKY BO3MOXKHOTO 3ace/IeHVs VHBa-
3MBHBIMU BPENUTE/ISIMYU U IIATOTeHAMMU
XBOJMHBIX HACOKIEHUI KaK pacTeHM:A
Ha COOCTBEHHOM JaYHOM y4acTKe, TaK
U O/mypKaiive 1eCOHaCaXK/IeHN.

OnTuMajpHBII BapUMaHT CHIDKe-
HUs YIpO3bl BO3MOXKHOTO paclpo-
CTpaHeHN ONACHBIX BPeJIHBIX Opra-
HU3MOB — 3TO CBOEBpEMeHHas yTu-
AU3aLMs MCTOYHMKA YIPO3BL IIyTeM
CKUTaHMSA UK ApyruMu 3¢ pexTus-
HBIMJ METOJaMU.

KAPAHTUH PACTEHUI. HAYKA M ITPAKTUKA

HeobxopumMo NOMHUTB, YTO Becb
«HOBOTOJHUI TIPUPOJHBIA MaTepUas»,
BKJIIOYAIOIMII B cebs «POXKIECTBEH-
CKU€ JIEPEBbs» U CPE€3aHHbIE BETKM, SB-
JIseTCA NPORYKLMel GUTOCAHUTAPHOTO
PUCKa, KOTOpas HOMJIKUT 00sA3aTeNb-
HOJI TIpOBepKe U cepTUdUKAIM U He
MO>KeT HaXOJUThCA B 6ECKOHTPONLHOM
obopore.
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«POKIOECTBEHCKNE NEPEBHA U «CBEKECPE3aHHbIEC BETBI XBOIHBIX mopojp»

CrpaHa pacpoCcTpaHeHMUs

Pacrenmne-xo3samu

KapaHTHHHBII BpeIHBIN OPraHN3M

IIuxTta (Abies), ens (Picea),
niceBfoTcyra (Pseudotsuga),

Choristoneura fumiferana (Clemens)

Kanapma, CIIIA .
MOXCOKeBeNbHUK (Juniperus), EnoBas mmcroBepTKa-TmoYKOes
nucteennuna (Larix), cocHa (Pinus)
ITuxta (Abies), enb (Picea), Choristoneura freemani Razowski
Kanapga, CIITA ( ) ( ) f
nicepgoTcyra (Pseudotsuga) 3amajHas XBOeBEepTKa
ITuxra (Abies), iceBRoTCyTa
’ Acleris gloverana (Walsingham
Kanapa, CIIIA (Pseudotsuga), & ( 8 )
. 3amajiHas YepHOr0I0Bast IMCTOBEPTKA-IIOYKOE]
tcyra (Tsuga), enb (Picea)
. , Acleris variana (Fernald
Kanapa, CIITA TIuxra (Abies), enb (Picea) ( )
BocTouHast 4epHOro/I0Basi TMCTOBEPTKA
Dendroctonus brevicomis LeConte
3amaf{HbIIl COCHOBBII Ty60er
Dendroctonus ponderosae Hopkins
TOpHBIiT COCHOBBIII Ty60er,
Dendroctonus valens (LeConte)
PBDKII COCHOBBII Tyb0er,
. Ips calligraphus (Germar
Kanapa, CIITA CocHa (Pinus) P s )

BocTouHbIiT IIecTN3y649aThiil KOpoer

Ips grandicollis (Eichhoff)
BocTOYHBIIT MATN3Y6YATHIT KOPOET,

Ips pini (Say)
OPperoHcKuii COCHOBBIV KOPOef,

Ips plastographus (LeConte)
Kamidopruiickuii Kopoey

Kanaga, CIITA, Mekcuka

Iuxta (Abies), ennb (Picea), cocHa (Pinus),
nceBporcyra (Pseudotsuga), Tcyra (Tsuga),
xenp (Cedrus), muctBenHuna (Larix)

Bursaphelenchus xylophilus
(Steiner & Buhrer) Nickle
CocHoBast CTBO/IOBas HEMATOfA

Atropellis pinicola Zeller & Goodding
Pak (0KOT) CTBOJIOB 1 BETBEI COCHBI

Atropellis piniphila
(Weir) Lohmann & Cash
Pak (0>X0T) CTBOJIOB M BETBEN COCHBI

Kanapa, CIIIA CocHa (Pinus) ) ) R
Lecanosticta acicola (von Thiimen) Sydow
(=Mycosphaerella dearnessii)
KopruHeBbIil IATHUCTBII 05KOT XBOY COCHBI
Endocronartium harknessii E. Meinecke
3amagHasi ra/UI0Nofg00Has p>KaBYMHA COCHBI
CIIIA CocHa (Pinus), ny6 (Quercus), Cronartium fusiforme Cummins
kamraH (Castanea) BepereHonopo6Has p)kaBUyHA COCHBI
Karaga, CLIA Enb (Picea), TOMOKHAHKa 06bIK}.IOBeHHaH Chrysomyxa arctostaphyli Dietel
(Arctostaphylos uva-ursi) P>xaBunHa XBOM €11
ITuxra (Abies), enb (Picea), cocHa (Pinus), Coniferiporia weirii (Phellinus weirii) (Murrill)
Kanapa, CIITA nceBpoTcyra (Pseudotsuga), tys (Thuja), L.W. Zhou & Y.C. Dai
tcyra (Tsuga) JKenras KonplieBas THUIb XBOVHBIX
Neonectria neomacrospora
II Abies), Pi , .
Kanapa, CIITA i (G, e (i) (C. Booth & Samuels) Mantiri & Samuels

niceBpoTcyra (Pseudotsuga), Tcyra (Tsuga)

Pak 6anb3aMM4€eCKOI MAXTHI

I'saremana, longypac, Mekcuxa,
Hukaparya

CocHa (Pinus)

Dendroctonus valens (LeConte)
PBDKIIT COCHOBBII Ty 0er,

Ky6a, [JoMrHMKaHCKasA
Pecny6nuka, I'Batemana, [antu,
SAmaiika, Mexcuka, Hukaparya

Cocna (Pinus)

Ips calligraphus (Germar)

BocTouHbIi1 IecT3y6YaThIii KOPOeS

Ky6a, lTomMmEMKaHCKasA
Pecrry6nuxa, I'Batemara, SImaiika,
Mexkcnka, Huxkaparya, longypac

Cocna (Pinus)

Ips grandicollis (Eichhoff)
BocTouHbIIT MATU3Y6YATHI KOPOET,
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CrpaHa pacipocTpaHeHNs

PacTenne-xo3samu

KapaHTHHHBII BpegHbII OPTaHN3M

Konym6ms, Kocra-Puxka, Kyb6a,
I'saremana, Tonpypac, fmaiika,
Mexkcuka, Hukaparya

CocHa (Pinus)

Lecanosticta acicola
(von Thiimen) Sydow
(=Mycosphaerella dearnessii)
KopnuHeBblit IATHUCTBI 0XOT XBOYM COCHBI

[Mopryramusa

IIuxta (Abies), enn (Picea), cocna (Pinus),
nceBpoTcyra (Pseudotsuga), Tcyra (Tsuga),
kenp (Cedrus), nuctBenHuna (Larix)

Bursaphelenchus xylophilus
(Steiner & Buhrer) Nickle
CocHOBas1 CTBONIOBasI HEMATOA

AscTpus, Xopsarus, Yexus,
O®pannus, [pysus, [epmanns,
Wramusa, JlatBus, JIutsa, CroBeHns,
[Iseitapusa

CocHa (Pinus)

Lecanosticta acicola
(von Thiimen) Sydow
(=Mycosphaerella dearnessii)
KopuaHeBblit IATHUCTBI 0XOT XBOYM COCHBI

benbrus, [Janusa, Hopserus,
IITBerys, Bennkobpuranys

ITuxta (Abies), enb (Picea),
ncesgotcyra (Pseudotsuga), Tcyra (Tsuga)

Neonectria neomacrospora
(C. Booth & Samuels) Mantiri & Samuels
Pak 6a1b3aMI4€eCKOil IIMXThI

Ips calligraphus (Germar)

[279;070800070205¢ CocHa (Pinus) . N
BocTOYHBDIII IIeCTU3YOUAThI KOPOET,
Kurait Cocsa (Pinus) Dendroctfmus valensv (LeConte)
PBDK1MIT COCHOBBIIL Ty60er
Kurait Moxoxeserrux (Juniperuis) Oligonychus perdztusuPrltchard &uBaker
Mo>K)KeBe/IbHIKOBBIIT TTay TUHHBII KITell]
TIuxta (Abies), enb (Picea), cocHa (Pinus), Bursaphelenchus xylophilus
Kurait niceBpoTcyra (Pseudotsuga), Tcyra (Tsuga), (Steiner & Buhrer) Nickle
kenp (Cedrus), muctBenHura (Larix) CocHOBast CTBO/IOBast HEMATOJ[A
Lecanosticta acicula (von Thiimen) Sydow
Kurait CocHa (Pinus) (=Mycosphaerella dearnessii)
KopyuHeBblit IATHUCTBIN 0XKOT XBOY COCHBI
Iuxta (Abies), ens (Picea), cocua (Pinus), Coniferiporia weirii (Phellinus weirii) (Murrill)
Kurait nceBporcyra (Pseudotsuga), tys (Thuja), L.W. Zhou & Y.C. Dai
tcyra (Tsuga) JKenras KonblieBass THU/Ib XBOMHBIX
, . Neonectria neomacrospora
Kurait cen OTrimr(:? Pgizlsz)t’sz}i)(ilcce::’ (Tsuga) (C. Booth & Samuels) Mantiri & Samuels
AT 84Ty 8! Pax 6anp3aMMYECKOI MIXTbl
Iuxra (Abies), enb (Picea), cocHa (Pinus), Bursaphelenchus xylophilus
Kopes ncepgorcyra (Pseudotsuga), cyra (Tsuga), (Steiner & Buhrer) Nickle
kenp (Cedrus), nucrBenHuna (Larix) CocHOBast CTBOJIOBasi HEMATO/IA
Lecanosticta acicola (von Thiimen) Sydow
Kopest CocHna (Pinus) (=Mycosphaerella dearnessii)
KopuuHeBbIit IATHUCTBII 0XKOT XBOY COCHBI
TIuxra (Abies), enb (Picea), cocHa (Pinus), Bursaphelenchus xylophilus
TaltBaHb ncesgoTcyra (Pseudotsuga), cyra (Tsuga), (Steiner & Buhrer) Nickle
kenp (Cedrus), muctBenHnna (Larix) CocCHOBas CTBOJIOBAas HEMATO/IA
TIuxra (Abies), enb (Picea), cocHa (Pinus), Bursaphelenchus xylophilus
Anonusa nceBpoTcyra (Pseudotsuga), Tcyra (Tsuga), (Steiner & Buhrer) Nickle
kenp (Cedrus), nuctBenHuna (Larix) CocCHOBas CTBOJIOBAas HEMATO/a
Lecanosticta acicola (von Thitmen) Sydow
Anonus CocHa (Pinus) (=Mycosphaerella dearnessii)
KopiyHeBBIit IIATHUCTBIN 0XOT XBOY COCHBI
TIuxra (Abies), ens (Picea), cocHa (Pinus), Coniferiporia weirii (Phellinus weirii) (Murrill)
Snonus niceBpoTcyra (Pseudotsuga), ya (Thuja), L.W. Zhou & Y.C. Dai
tcyra (Tsuga) JKesnras KonmplieBast THU/Ib XBOHBIX
I icollis (Eichhoff
ABcTpanus CocHa (Pinus) i pasig oot (et )

BOCTOUHBII NATH3YOYATHI KOPOET,
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“CHRISTMAS TREES” AS A THREAT TO THE
SPREAD OF PATHOGENIC FOREST PESTS

O.A. Kulinich, All-Russian Plant Quarantine Center (FGBU “VNIIKR”)

A.G. Shchukovskaya, All-Russian Plant Quarantine Center (FGBU “VNIIKR”)

E.N. Arbuzova, All-Russian Plant Quarantine Center (FGBU “VNIIKR”)

N.I. Kozyreva, Institute of Ecology and Evolution Russian Academy of Sciences, Moscow

Abstract. A brief analysis of possible
introduction of various quarantine pests
with Christmas trees and freshly cut co-
niferous branches is presented. The list of
quarantine pests (insects, nematodes, phy-
topathogenic fungi), which can enter the
territory of the Russian Federation with
the analyzed products from different coun-
tries of the world, is given.

Keywords. Christmas trees, freshly cut
coniferous branches, entry, quarantine pests,
pests, pine stem nematode, fungal pathogens,
introduction, damage, Russia, RF.

The traditional Christmas decorations
of each house are “Christmas trees” and
fresh cut branches of conifers, used as the
main material in the floral Christmas and
new year decor.

However, decorated conifers and cut
branches are not only a source of festive
mood, but also a potential threat of intro-
duction of various pests that can be harm-
ful to both human health and the environ-
ment, especially if these Christmas trees
were imported from afar.

In the new year period, the Internet
is full of proposals for the supply of pre-
sentable “Christmas trees” from abroad.
This article presents a brief analysis of the
possible introduction of quarantine pests
with new year products and the degree of
threat to softwood in the territory of the
Russian Federation.

According to the Federal customs service,
over the last three years (2015-2017) pro-
ducts under the FEACN code 0604202000
“Christmas trees, fresh” were exported to
the Russian Federation from 13 countries
(http://stat.customs.ru). These are Belarus,
Belgium, Canada, USA, Denmark, Spain,
Latvia, Netherlands, Poland, Germany; Ita-
ly, Armenia, Estonia (Fig. 1).

The largest volume of deliveries of
“Christmas trees” from abroad accounts
for Denmark and Poland (respectively
905.2 and 928.8 t), the maximum of these
supplies accounts for 2016. In 2017, there
was a significant decrease in the volume of
imports of “Christmas trees” from these

countries, and the volume of products
supplied from the Republic of Belarus
increased. The list of “Christmas trees”
exporting countries was significantly
updated in 2017. In 2017, new export-
ing countries — Estonia and Armenia -
appeared. It should be noted that if the
supply of “Christmas trees”, although in a
limited amount, in 2015-2016 was carried
out even from North America (Cana-
da and the United States), then in 2017
there was no import of these products
from these countries. Perhaps this is due
to the new phytosanitary requirements of
the EAEU, which came into effect in July
2017. According to these requirements,
the import of conifer planting material,
including cut coniferous branches and
Christmas trees, is prohibited due to the
phytosanitary threat to the conifers of the
Russian Federation.

Unlike Christmas trees, fresh bran-
ches of conifers are imported from a much
larger number of countries. According to
the Federal customs service, over the last
three years (2015-2017) products under
the FEACN code 0604204000 “branches
of coniferous trees, fresh” were exported to
the Russian Federation from 22 countries
(http://stat.customs.ru). The largest sup-
plier countries were: Poland, Denmark,
Belarus, Italy, Germany (Fig. 2).

In 2015, “branches of coniferous
trees” on the territory of the Russian
Federation were delivered from 12
countries not only from Europe but
also from South America.

As in the case of “Christmas trees, the
main exporters of coniferous branches are
Poland, Denmark, Germany. When com-
paring the volume of deliveries to Russia
of these products for three years, the largest
volume accounts for 2016. In 2017, there
is a decrease in the number of products
supplied, however, Poland (187.1 t), Italy
(1151), Germany (1109 t), Denmark (91.6 t),
Spain (22.2 t) are among the priority coun-
tries. Deliveries of coniferous branches,
though in a minimum quantity, were also
made from the United States.
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Below is an assessment of phytosanitary
risk in case of possible introduction of
pests with Christmas trees and branches
of conifers from around the world into the
territory of the Russian Federation.

The greatest phytosanitary risk is posed
by Christmas trees and cut branches im-
ported from North America (USA and
Canada). With the American live (felled)
spruces, pines and firs to Russia pests en-
tering the list of the quarantine objects
absent in the territory of the Russian Fede-
ration and the Eurasian economic Union
(EAEU) can be introduced. Among the
insects there are several species of leaf rol-
ler moths of the Choristoneura and Acleris.
In winter, they may be present in the egg
stage on the branches of the tree. Bark
beetles can hide under the bark of branches
and trunks of coniferous trees. These are
the bark beetles of the Dendroctonus ge-
nus and several bark beetle species of the
Ips genus. Particular risk is posed by the
beetles of the Dendroctonus genus, which
does much harm to coniferous forests in
Canada and the United States and, ac-
cording to the phytosanitary risk analysis,
represents the greatest threat to coniferous
plantations in Russia.

Pine wood nematode Bursaphelenchus
xylophilus is one of the most pathogenic
species, widely distributed in the North
American continent. Local conifers spe-
cies are resistant to this pathogen, but
most European and Asian conifers are
susceptible to it. In case of infestation
of a susceptible host plant, the tree can
die within one season. Nematodes easily
survive in the trunk, tree branches, bark
and in the wood and, under favorable
conditions (in the case of infested and
uninfested material contact), they can
move independently from infested wood
to healthy trees (Sousa, 2011).

Among the pathogens that may be pre-
sent on the branches of Christmas trees,
should include the following pathogens
of fungal diseases: cancer (blight) of the
trunks and branches of pine (Atropellis
piniphila, A. pinicola), in the winter time



pest remains in apothecia on stem and
branches or in the form of mycelium
under the bark of branches and trunk;
brown spot needle blight of pine Leca-
nosticta acicola (Mycosphaerella  dear-
nessii), the pathogen overwinters in the
form of beams sporogenous mycelium in
stromach (pycnidia) in dead needles and
branches; Southern fusiform rust of pine
(Cronartium fusiforme) and western gall
rust of pine (Endocronartium harknessii) —
in winter, the pathogen persists in the
form of galls on the trunk and branches
of pine trees; laminated butt rot of coni-
ters Coniferiporia weirii (Phellinus weiri);
broom rust of spurce Chrysomyxa arcto-
staphyli. These fungal pathogens, as well
as pine wood nematode B. xylophilus, are
common in North America and are in-
cluded in the lists of quarantine objects of
many countries of the world.

Customs statistics show that “Christmas
trees” and cut branches are not imported
to Russia from Asian countries, but below
we have also assessed the phytosanitary
risk of possible introduction of pests from
the nearest Asian countries.

From East Asian countries (China, Ko-
rea and Japan) with planting material and
“Christmas trees’, including cut branches,
can also be imported: Pine wood nema-
tode (pine wilt disease) B. xylophilus, juni-
per spider mite Oligonychus perditus (can
be on the needles of Christmas trees); the
brown needle blight of pine Mycosphae-
rella gibsonii (in winter in the form of a
stromas on dead needles of infected bran-
ches); the brown spot of pine (L. acicola).

Thelargest deliveries of products “Christ-
mas trees” and cut branches in Russia are
made from European countries. In gener-
al, the pests in the European part of Russia
and Europe is similar. However, a number
of pests that have already entered into Eu-
rope from America and cause significant
damage to forest plantations do not yet exist
in Russia. All of them can be entered with
this species of product in the winter. This
is again a pine wood nematode (B. xyloph-
ilus), which can be imported from the co-
niferous trees or branches from Portugal or
Spain; the brown spot needle blight of pine
(L. acicula), which causes the disease wide-
spread in the European Union (Austria,
Croatia, Slovenia, the Czech Republic,
France, Germany, Switzerland, Latvia and
Lithuania). The estimated damage caused
by the introduction of these organisms
on the territory of the Russian Federation
amounts to tens of billions of dollars.

The products imported into the country
are subject to phytosanitary examination

by the NPPO, in Russia it is carried out
by the Rosselkhoznadzor. The inspector
visually checks the “Christmas trees” and
branches for presence of pests or diseas-
es. However, not always they can be de-
tected during visual inspection and even
during laboratory examination, especial-
ly at the initial stage of contamination of
products. In this regard, there are certain
phytosanitary principles in the interna-
tional practice: prohibition of import
of products that may contain quaran-
tine objects from countries (or areas) of
distribution of these objects (Kulinich,
2018; Guide to the implementation of
phytosanitary standards in forestry, 2011;
ISPM 15, 2013). The EPPO standard PM
8/2 (1) recommends a ban on the im-
port of live Christmas trees and branch-
es from the countries where quarantine
organisms are spread. Following this
recommendation, the European Council
Directive (Directive 29/2000 EC) banned
the importation of live Christmas trees
and branches from North American
countries where pests listed above are
spread. The estimated damage caused by
the introduction of these pests in Russia is
estimated at tens of billions of dollars. The
phytosanitary requirements of the EEC,
which entered into force on July 1, 2017,
also prescribe similar conditions: prohi-
bition of importation of live branches and
Christmas trees from countries where
quarantine objects listed above are spread.

The risk of introduction with such pro-
ducts (Christmas trees and live branches
of coniferous trees) is not so great in com-
parison with the planting material, be-
cause it comes in the winter, and its further
disposal is expected, but the risk is present.
The authors of the article did not find in
the official information databases the facts
of registration of quarantine objects in
live branches and Christmas trees by the
NPPO staff of different countries, but eve-
ry year we are faced with the facts of intro-
duction of various species of insects into
the house with Christmas trees, which be-
gin to develop rapidly in warm conditions
(EPPO Reporting Service, 2014-2017;
INTERNET EUROPHYT). Every year,
the press publishes information about the
detection of insects on Christmas trees
that spread around the apartment. So, on
the eve of 2018, there were cases of detec-
tion of insects by Moscow residents on
Christmas firs imported from Poland and
Denmark (http://so-l.ru/news).

The risk of introduction of insects or
other pests from North America is not
excluded. However, in the latter case,

the degree of damage will be many times
higher.

In most cases, used Christmas trees
and branches are stored near garbage
cans and often remain there until spring,
thus creating a potential source of threat
of transition of viable pests on decorative
green plantings of recreational territories.

In some cases, Amateur gardeners
plant in suburban areas live Christmas
trees acquired with the root system in
containers, thereby exposing the risk of
possible settlement of invasive pests and
pathogens of coniferous plantations as
plants in their own suburban area, and
the nearest forest plantations.

The best option to reduce the threat of
the possible spread of pests is the time-
ly disposal of the source of the threat by
burning or other effective methods.

It should be remembered that all
“new year’s natural material’, including
“Christmas trees” and cut branches, is a
product of phytosanitary risk, which is
subject to mandatory inspection and cer-
tification and cannot be in uncontrolled
circulation.
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Spread of quarantine pests associated with the commodities of “Christmas trees” and “fresh cut branches of conifers”

in different countries of the world

Country spread of pest Host plant Quarantine pest
Fir (Abies), spruce (Picea),
Canada, USA Dogglés fir (Pse.udotsuga), Choristoneura fumiferana (Clemens)
juniper (Juniperus), Eastern spruce budworm
larch (Larix), pine (Pinus)
Fir (Abies), spruce (Picea), Choristoneura freemani Razowski
e, DR Douglas fir (Pseudotsuga) Western spruce budworm
Canada. USA Fir (Abies), Douglas fir (Pseudotsuga), Acleris gloverana (Walsingham)
> tsuga (Tsuga), spruce (Picea) Western blackheaded budworm
. . . Acleris variana (Fernald)
Canada, USA Fir (Abies), spruce (Picea) Eastern blackheaded budworm
Dendroctonus brevicomis LeConte
Western pine beetle
Dendroctonus ponderosae Hopkins
Mountain pine beetle
Dendroctonus valens (LeConte)
Red turpentine beetle
Canada, USA e Ips calligraphus (Germar)

Six-spined engraver beetle

Ips grandicollis (Eichhoft)
Five-spined bark beetle

Ips pini (Say)
Pine engraver beetle

Ips plastographus (LeConte)
California pine engraver

Canada, USA, Mexico

Fir (Abies), spruce (Picea), pine (Pinus),
Douglas fir (Pseudotsuga), hemlock
(Tsuga), cedar (Cedrus), larch (Larix)

Bursaphelenchus xylophilus
(Steiner & Buhrer) Nickle
Pine wood nematode

Atropellis pinicola Zeller & Goodding
Cancer (blight) of pine trunks and branches

Atropellis piniphila
(Weir) Lohmann & Cash
Canada, USA Tohine () Cancer (blight) of pine trunks and branches
Lecanosticta acicula (von Thiimen) Sydow
(=Mycosphaerella dearnessii)
Brown spot needle blight of pine
Endocronartium harknessii E. Meinecke
Western gall rust of pine
Pine (Pinus), oak (Quercus), Cronartium fusiforme Cummins
USA . .
chestnut (Castanea) Southern fusiform rust of pine
Canada, USA Spruce (Picea), bear’s grape Chrysomyxa arctostaphyli Dietel
(Arctostaphylos uva-ursi) Spruce needles rust
T (e, st (Braash s () Comferzp.orla weirii (Phellinus wez.ru)
. (Murrill) L.W. Zhou & Y.C. Dai
Canada, USA Douglas fir (Pseudotsuga), cedar (Thuja), . )
Laminated butt rot of conifers
hemlock (Tsuga) . .
(yellow ring rot of conifers)
Fir (Abies), spruce (Picea), Neonectria neomacrospora
Canada, USA Douglas fir (Pseudotsuga), (C. Booth & Samuels) Mantiri & Samuels

hemlock (Tsuga)

Canker of balsam fir

Guatemala, Honduras, Mexico, Nicaragua

Pine (Pinus)

Dendroctonus valens (LeConte)
Red turpentine beetle

Cuba, Dominican Republic, Guatemala,
Haiti, Jamaica, Mexico, Nicaragua

Pine (Pinus)

Ips calligraphus (Germar)
Six-spined engraver beetle

Cuba, Dominican Republic, Guatemala,
Jamaica, Mexico, Nicaragua, Honduras

Pine (Pinus)

Ips grandicollis (Eichhoff)
Five-spined bark beetle
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Country spread of pest

Host plant

Quarantine pest

Colombia, Costa Rica, Cuba, Guatemala,
Honduras, Jamaica, Mexico, Nicaragua

Pine (Pinus)

Lecanosticta acicola
(von Thiimen) Sydow
(=Mycosphaerella dearnessii)
Brown spot needle blight of pine

Portugal

Fir (Abies), spruce (Picea), pine (Pinus),
Douglas fir (Pseudotsuga), hemlock
(Tsuga), cedar (Cedrus), larch (Larix)

Bursaphelenchus xylophilus
(Steiner & Buhrer) Nickle
Pine wood nematode

Austria, Croatia, Czech Republic, France,
Georgia, Germany, Italy, Latvia, Lithuania,
Slovenia, Switzerland

Pine (Pinus)

Lecanosticta acicola
(von Thiimen) Sydow
(=Mycosphaerella dearnessii)
Brown spot needle blight of pine

Belgium, Denmark, Norway, Sweden,

Fir (Abies), spruce (Picea),

Neonectria neomacrospora
(C. Booth & Samuels) Mantiri & Samuels

United Kingdom Douglas fir (Pseudotsuga), hemlock (Tsuga) Canker of balsam fir
o . . Ips calligraphus (Germar)
Philippines Pine (Pinus) Six-spined engraver beetle
China Pine (Pinus) Dendroctonus val-ens (LeConte)
Red turpentine beetle
China lstpes (gies) Oligonychus p.erdztus. Prltch.ard & Baker
Juniper spider mite
Fir (Abies), spruce (Picea), pine (Pinus), Bursaphelenchus xylophilus
China Douglas fir (Pseudotsuga), hemlock (Steiner & Buhrer) Nickle
(Tsuga), cedar (Cedrus), larch (Larix) Pine wood nematode
Lecanosticta acicula (von Thiimen) Sydow
China Pine (Pinus) (=Mycosphaerella dearnessii)
Brown spot needle blight of pine
Fir (Abies), spruce (Picea), pine (Pinus), G .O W T wez.r i)
. . (Murrill) L.W. Zhou & Y.C. Dai
China Douglas fir (Pseudotsuga), cedar (Thuja), . .
Laminated butt rot of conifers
hemlock (Tsuga) . .
(yellow ring rot of conifers)
Fir (Abies), spruce (Picea), Neonectria neomacrospora
China Douglas fir (Pseudotsuga), (C. Booth & Samuels) Mantiri & Samuels
hemlock (Tsuga) Canker of balsam fir
Fir (Abies), spruce (Picea), pine (Pinus), Bursaphelenchus xylophilus
Korea Douglas fir (Pseudotsuga), hemlock (Steiner & Buhrer) Nickle
(Tsuga), cedar (Cedrus), larch (Larix) Pine wood nematode
Lecanosticta acicula (von Thiimen) Sydow
Korea Pine (Pinus) (Mycosphaerella dearnessii)
Brown spot needle blight of pine
Fir (Abies), spruce (Picea), pine (Pinus), Bursaphelenchus xylophilus
Taiwan Douglas fir (Pseudotsuga), hemlock (Steiner & Buhrer) Nickle
(Tsuga), cedar (Cedrus), larch (Larix) Pine wood nematode
Fir (Abies), spruce (Picea), pine (Pinus), Bursaphelenchus xylophilus
Japan Douglas fir (Pseudotsuga), hemlock (Steiner & Buhrer) Nickle
(Tsuga), cedar (Cedrus), larch (Larix) Pine wood nematode
Lecanosticta acicula (von Thiimen) Sydow
Japan Pine (Pinus) (=Mycosphaerella dearnessii)
Brown spot needle blight of pine
Fir (Abies), spruce (Picea), pine (Pinus), Comferzp.orza weirii (Phellinus wez.rzz)
. (Murrill) L.W. Zhou & Y.C. Dai
Japan Douglas fir (Pseudotsuga), cedar (Thuja), . .
Laminated butt rot of conifers
hemlock (Tsuga) . .
(yellow ring rot of conifers)
Australia Pine (Pinus) Ips grandicollis (Eichhoft)

Five-spined bark beetle
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YIK 632.911.2:632.913.1

OCOBO OITACHBIE
BO3BYIUTEIUN BOJIESHEN
KOCTOYKOBBIX KYJIBTYP POIA
CANDIDATUS PHYTOPLASMA SPP.

L H. Bonoapetnxo, cmapuiuii HayuHwviii compyorux — HauanvHux Vcnvimamenvrozo nabopamopHozo

uenmpa OPI'bY «BHUVKP»

NI Bawxuposa, azporom nabopamopuu ananuza MO Hcnvumamenvrozo nabopamoprozo

uenmpa PI'bY «BHUUKP»

AnHoTamua. B cmamve npeo-
cmagnen 0030p 0060 ONACHLIX 6U008
Pumonnasm - 8030youmeneti 6ones-
Heti kocmoukosux kynomyp. Cpedu
HUX umonnasma Xn0pomutecKo-
20 CKPy4UUBAHUS NUCMbeEs AbpuKoca
(Candidatus Phytoplasma prunorum),
gumonnasma X-60ne3nu  nepcuxa
(Ca. Phytoplasma pruni) u 6036you-
menb «8e0bMUHDIX Memen» MUHOANA
(Ca. Phytoplasma phoenicium), npo-
HUKHOBeHUE U pacnpocmpanerue Ko-
mopuix croum 6pamov 60 eHUMAHUe.
B pabome npedcmasnenvt darnHvie 0
eeozpagureckom pacnpocmpaneHuu,
pacmenusx-xo3se6ax U yHueepcanv-
HbIX Memo0ax OUdzHOCMUKU @umo-
namozeHos.

KnioueBbie cnosa. Qumonnasma,
KOCMOUK0Bble KyNbmypol, nnodosvie

Hacaxc0eHus, pumocanumapHuoiii
KOHMPONb, NOCAJOUHDBLTL Mamepuan.

Ha mpoTskeHuu mnocnefHuUX Tpex
neT B Poccum HabOMIOmancsa Kak craj,
TaK ¥ MOJ/beM IIPOM3BOACTBA IIOJOB
KOCTOYKOBBIX KY/IBTYp (CIMBBI, BUIL-
HY, YepelIHyU, aOpUKOCOB, IIE€PCUKOB
U [IPYT¥UX) B XO3AMCTBaX BCeX KaTe-
ropuit. JInsg nomydeHusa 60nbLIero
o6beMa IPOAYKLMM OpraHM30BaHa
IporpaMma pasBUTUA U YBENMYEHU
TJIOWIa/iell TMJIOOBBIX HaCaXXIeHUI.
Hy>xHO OTMETUTB, YTO OTe4YeCTBEH-
Hble TUTOMHUKM ¥ MAaTOYHMKU He
CHOpPaBIATCA C 3allJIlaHUPOBAHHBI-
MU oObeMaMyu arponpoM3BOJVITE-
neit (bamkuposa m gp., 2018). Kakx
MpaBUJIO, IOCAfIOYHBIN  MaTepuan
MOCTyNmaeT U3 CcTpaH EBpomnbl, rfe

pacmpocTpaHeHa (UTOIIIa3Ma XJIo-
POTMYECKOTO CKPYYMBAHUA JIUCTHEB
abpuxoca (Candidatus Phytoplasma
prunorum). Ecmu paccmarpuBath
ApYyTHe PBIHKYU, TO BO3MOXEH BBO3 13
CeBepHoit AMEpUKIM ¥ 13 HEKOTOPBIX
cTpaH Asum, rfie IIMPOKO PacHpo-
CTpaHeHbl TaKMe OIACHbIe OPraHM3-
MBI, KaK ¢uromnazMa X-60me3Hu nep-
CMKa V1 BO3OYANUTEND «BEbMIHBIX Me-
ter» MuHpans Ca. Phytoplasma pruni.
ITpoHUKHOBEeHNME MCCTEAYeMbIX GUTO-
I/Ia3M B IATEHTHOM COCTOSTHMU C MIM-
HOPTHBIM IIOCaIOYHBIM MaTepyanoM
HpeCTaB/IAeTC BO3MOXHBIM M3-32
OTCYTCTBUSA Y HUX PEryIALUOHHOTO
cratyca. B cBa3u ¢ stuM B pabore yre-
nsgeTcd BHUMaHME TeorpapuyecKoMy
PacnpoCTpaHeHNIo, PaCTEHMAM-X035-
eBaM 1 YHMBEPCaIbHbIM METOJAM JM-

Puc. 1. Pacnpocmpanenue uccnedyemvix 61008 pumonnasm (cocmaeneno asmopamu,)

Fig. 1. The distribution of the types of phytoplasma under research (compiled by the authors)
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Tabnmuua 1

Pacrenuns - xo3seBa poma Prunus A (l)]/ITOHJIaSM

(https://www.eppo.int; https://www.cabi.org)

®uronrasMsl

Ca. Ph.

prunorum

Kynprypa

Ca. Ph.

pruni

Ca. Ph. phoenicium

AGpuKOC 0ObIKHOBEHHBI .
) OcHoBHOI
(Prunus armeniaca)

+

Yepewns (Prunus avium) | +

OcHoOBHOIT

CmBa foMalHAs
+
(Prunus domestica)

+

MunHganb 00bIKHOBEHHBIN

(Prunus dulcis)

OcHOBHOI

Iepcuk 0GBIKHOBEHHBII )
X OcHoOBHOI
(Prunus persica)

OcHOBHOIT

OcHoOBHOI

Hexrapun
(Prunus persica var. -
nectarina)

OcHOBHOI

CmmBa KUTamcKas .
. OcHoBHOIT
(Prunus salicina)

OcHOBHOII

TepH (Prunus spinosa) +

Anprya KynbTypHas
+
(Prunus cerasifera)

Yepemyxa aHTHIKA

(Prunus mahaleb)

CmmBa y3KOMUCTHASA

(Prunus angustifolia)

Buuinsa 06bIKHOBEHHAA

(Prunus cerasus)

OcHOBHOIT

Yepemyxa BUPTIHCKasA

(Prunus virginiana)

VKWt MUHTATH

(Prunus scoparia)

arHOCTMKM TPYHIbl (PUTOIMATOreHOB
pona Ca. Phytoplasma.

Il IpuMeHeHNs OlpefieNleHHbIX Me-
TOOB [MArHOCTUKY HEOOXOHMMO IIO-
HUMATb TaKCOHOMUYECKOEe IIOJIOXKEeHIe
BO30OymuUTeNIell OOesHell KOCTOYKOBBIX
Kynbryp. UTOIIIa3MBI IPUHAIEKAT K
napcTBy Bacteria, Ty Firmicutes, xmac-
cy Mollicutes, ornerry Acholeplasmatales,
cemerictBy Acholeplasmataceae, pomy

Candidatus Phytoplasma.
DyrorasmMa XJI0pPOTUYECKOTO CKpy-
4yBaHMA JIMCTbeB abpuxoca - Ca.

Phytoplasma prunorum (Seemiiller and
Schneider) - mpuHagIexur x rpymme
Apple proliferation (16SrX). O6ue-
[IPVHATbIE HA3BaHMS VI COKpAILEHNS:
Apricot chlorotic leafroll, European
stone fruit yellows phytoplasma (ESFY).

Ouronnasma X-60mesHu  mep-
cuxa - Ca. Phytoplasma pruni
(IRPCM, 2004), oTHOCUTCA K I'pyIIIIe
X-disease (16SrIII). O6uenpuHsThHIE

HasBaHus: Peach X-disease, Peach
yellow leafroll phytoplasma, Western
X-disease phytoplasma.
Bosbygurenr Takoro 3abonmesa-
HUs, KaK «BEIbMUHBI MET/IbI» MUH-
mansg - Ca. Phytoplasma phoenicium
(Verdin et al., 2003) - mo re”eru-
YeCKMM MpU3HaKaM BXONUT B Ma-
nousydeHHyo rpynmy Pigeon pea
witches’ broom (16SrIX). O6menpnu-
HATblE HA3BaHUA U COKpALleHUS:
Phytoplasma phoenicium, Witches’
broom of almond, Almond witches’
broom phytoplasma, AIWB (https://
www.cabi.org;  https://www.eppo.
int; Bertaccini et al., 2014; Hodgetts,
Dickinson, 2010; Zhao et al., 2010).
Ecmn paccmarpusate Buj Ca.
Ph. prunorum, To OH MHUIUPY-
eT 60/IbIIIoe KOMUYECTBO PacTEHMI
(tabn. 1). B ocHOBHOM moOpaxkaer
pactenust poma Prunus: abpukoc
obbikHOBeHHBIT (P. armeniaca),
HnepcuK OOBIKHOBeHHBI (P. persica)
u cnuBy kwuraiickyio (P. salicina).
[Tatoren 6bl1 OOHApy>XeH M Ha Ou-
KuUX Bupgax popa Prunus: TepHe
(P. spinosa) u depeMyXe IO3IHel
(P. serotina). Bomee ycTONYMBBIMU
BUJAMU SBJAIOTCS: CIMBA [JOMAII-
usasa (P. domestica), anpida OOBIK-
HoBenHas (P. cerasifera), depelmHs
(P. avium) v BUIIHSA OOBIKHOBEHHas
(P. cerasus). DKcCIepUMeHTATbHBIM
pacTeHNeM-X03AMHOM SIBJISIETCS
6apBuHOK pososbiit (Catharanthus
roseus). YCTaHOB/IEHO, 4YTO (UTO-
I/1a3My [EepPeHOCAT JUCTOOIoMmKa

Puc. 2. Cumnmomuvt nospesxcoenus: Ca. Ph. prunorum - no6ypenue cpednezo cnos Kopot
nocne sumot (pomo G. Morvan, INRA, Montfavet)
Fig. 2. Symptoms of Ca. Ph. prunorum damage - the middle layer of the bark after the

winter (photo by G. Morvan, INRA, Montfavet)
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Ta6mmia 2

PerynanyoHHbIi CTaTyC McCIefyeMbIX BUTOB ¢uTommasm

(https://www.eppo.int)

Crpana Ca. Ph. prunorum | Ca. Ph. pruni Ca. Ph. phoenicium

AprenTnHa = Concok Al =

Baxpeitn Crmncok Al - -

EOK3P Crncok Al Crncok Al Crmcok Al
KapanTunnbrit KapanTuHHBIIT

Vspaunn -
BpeguTenhb BpeIUTeTb
KapanTunnbii

Moppanna = =
BpefuTenb

Kanapma Coucok Al Croucok A2 -

Kapantunnsii
Hopsernsa - -
BpeIUTeTb

ITaparsait - Crmcok Al =
KapanTunnbii

CIITA = -
BpeguTenh

Typumsa Crnmcok Al Concok Al -

Ypyrsait - Crncok Al -

Yy Cmicok Al Cmmcok Al -

EASC Her craryca Her craryca Her craryca

Cacopsylla pruni (Scopoli) u nm-
kapgka Fieberiella florii Stal (Varga
et al.,, 2000; Marcone et al., 2010;
Bashkirova et al., 2018).

X-607e3ub, BbI3bIBaeMas (GUTO-
mrasmoit Ca. Ph. pruni, saBnsercs
OIHMM M3 CAMbIX Cepbe3HBIX 3ab0re-
BaHMIT, OPAXKAMIINX MEPCUK OObIK-
HoBeHHBbIT (P. persica). Kpome mep-
CMKa, K NATOTeHY BOCIPUMMYNMBBL 1
Apyrme Bupbl popa Prunus: BuInHA
(P. cerasus), yepewuns (P. avium), cnu-
Ba kutaiickaa (P. salicina), Munpganp
o6bikHOBeHHbI (P. dulcis), abpukoc
06bIKHOBeHHBIN (P. armeniaca), HeK-
tapuH (P. persica var. nectarina). Oc-
HOBHBIM JUKUM (€CTECTBEHHBIM) XO-
3SITHOM SIBJISIETCS YepeMyXa BUPTIH-
ckas (P. virginiana). IlepeHocynkamu
ABJISAIOTCA LMKALKU, B OCOOEHHOCTU
Paraphlepsius irroratus, Scaphytopius
acutus, Colladonus montanus, B MeHb-
eyt crenenu Colladonus geminatus,
Fieberiella florii u Graphocephala
confluens (Davis et al., 2013; Marcone
et al.,, 2014).

®uronnasma Ca. Ph. phoenicium
Obl1a M3HaYa/JIbHO OOHapyXKeHa
Ha pacteHmsax muHpans (P. dul-
cis). ITosxxe 6pinu 3aduxcupo-
BaHbl BBIABIEHUs Ha MepCUKe
(P. persica) n HeKTapuHe
(P. persica var. nectarina). JDKc-
MEePUMEHTH 1O WHPUIUPOBAHUIO
3[JOPOBBIX PacCTEHMIT TIOKA3a/u, YTO
YCTONYMBBIMU K 3a00/I€BAaHUIO SIB-

AAOTCS  abpUKOC OOBIKHOBEHHBI
(P. armeniaca), BUIIHA OOBIKHOBEH-
Hag (P. avium) u cnuBa JOMAlIHAA
(P. domestica). CormacHo nutepa-
TYpHBIM  MCTOYHMKaAM, ObICTpoe
pacmnpoctpanenue  ¢QuTomaroreHa
Ha Oonbiime Tepputopum JImBaHa
MpeIosarago HajJnuvme mepeHoCIu-

ka (Abou-Jawdah et al., 2010) u B
pe3ynbraTe MCCIefOBAHMIT MEHTH-
¢urupoBansl Tpu BekTopa. [lepeHo-
cuMKaMy 3a00/eBaHMUA CYUTAIOTCA
nukagoBble u3 cemeiictBa Cixiidae:
Asymmetrasca decedens (=Empoasca
decedens), Tachycixius cf. cypricus u
Tachycixius viperinus (https://www.
eppo.int; Abou-Jawdah et al., 2009;
Tedeschi et al., 2015).

OTMedeHO, YTO [I0 TEHETUYECKOMY
coctaBy Candidatus Phytoplasma
phoenicium ornnyaercs ot apy-
rMx  (QUTOIIa3M,  3apa)kalolux
BUAbl popa Prunus, Takue Kak Ca.
Ph. prunorum (MEeHTMYHOCTDH MO-
cnegoBarenbHocten 90,4%) u Ca.
Ph. pruni (94,3%). Taxxe Ca. Ph.
phoenicium oTnmuaerca ot ¢uro-
IIa3M, 3apaXaollyX Jpyrue IJIO-
noBble lepeBbs, Takux Kak Ca. Ph.
mali (MOEeHTUYHOCTH MOCIenOBa-
tenbHOCTeN 90,35%) u Ca. Ph. pyri
(90,84%) (Verdin et al., 2003).

Ha ceropHsuHmit ieHb Ha Ky/IbTYpax,
OTMeYEHHBIX B TaO/luIle 3HAKOM «-»,
He 3a(UKCMPOBAHO BbIABIEHUE TOI
Wi MHOM ¢uromtasmel. Ilpy atom
WIS TIOZIy4YeHMsl [IOJIHOVM KapTVHBL He-
06XOfMIMO IIPOBeeHre MOHUTOPVHIA
KOCTOYKOBBIX HACAXJEHMIL. 3HAKOM
«+» B TaO/Iy1le OTMEYeHBI PacCTeHNsI, Ha
KOTOPBIX MAEHTU(UIVPOBAHbBI HCCTIe-
IyeMble BUbI PUTONIA3MO30B.

Puc. 3. Cumnmomvi x10pomu4eck020 CKpyHu6aHus micmoes abpuxoca

(¢pomo G. Morvan, INRA, Montfavet)

Fig. 3. The symptoms of the chlorotic leafroll of apricot
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(photo by G. Morvan, INRA, Montfavet)



Puc. 4. Yacmuunoe noxenmenue mucmves u y6s0aHue NEPCUKOB020 Oepesa
(¢omo R. Bernhard, INRA, Bordeaux)
Fig. 4. Partial yellowing of leaves and withering of peach tree
(photo by R. Bernhard, INRA, Bordeaux)

CormacHo IpPOBEJEHHBIM  MCCTIe-
TOBaHMAM PpacIpoCTpaHeHNe QuTo-
I1a3M abCoMIOTHO pasmuHoe (puc. 1),
YTO MOXET CIY>KUTb GPaKTOPOM BM-
IoBoOJt upeHTUGUKAMKU OpU ob6Ha-
pyxeHunu cumnromonB. Purommas-
Ma XJTOPOTMYECKOTO CKpy4MBaHUA
TUCTbeB abpmKoca TPUCYTCTBYET
B EBpome, Asum (Mpan), Adpu-
ke (Erumer, Tynuc); ¢uromnasma
X-60me3Hy mepcuKa IMPUCYTCTBYET
B CeBepHoil AMepuke; GuTONIa3-
Ma «BeIbMMHBIX MeTe/l» MUHTANA —
B Asum (VMpan, JImsan) (https://
www.eppo.int; Davis et al., 2013;
Quaglino et al., 2015).

B mupe Bo3bypurenu ¢uromnnas-
MO30B KOCTOYKOBBIX KYIbTYp MMe-
I0T PAa3AMYHbIA  PEryaAlOHHbINI
cTaTyc. MOXHO TIpefNONOXKNTD,
YTO OH 3aBMCHUT OT CTENMEHU M3Y-
YeHHOCTU BMJA, €r0 apeana ¥ Ile-
pedHsA pacTeHMII-x03s5eB (Tabi. 2).

HecMoTtps Ha mpucyTcTBue ¢puro-
ITa3Mbl XJIOPOTUYECKOTO CKPYUM-
BaHNA JINCTbeB abpUKoca B CTpaHax
EBpombl, n3-3a BBICOKOTO (uTOCA-
HUTApHOTO pucka ¢ 1999 ropa on
dbopManbHO OTHOCUTCA K CHUCKY
A2 (orpaHuYeHHO pacIpoCTpaHeH),
HO oQUIManbHO He BBIBENEH U3
comcka Al.

Yro KacaeTcs CUMITOMOB IpPOSAB-
TeHNsA QUTOIIa3MO30B, OHU TaKXke
MOTYT CIYXWUTb JVAaTHOCTUYECKM-
mu ¢paxktopamu. OFHUM U3 IPU3HA-

koB mopaxenusa Ca. Ph. prunorum
CIY>KUT CTUMYALNA POCTa HOBOTO
mobera B Iepyofi 3UMHETO MOKOA.
Ecmu B 3suMHUMII mepmop TeMmmepa-
Typa omycKaeTcs Hmxe -5 °C, To Ha
MOpPa)KeHHBIX [IePeBbAX IMOABIACT-
cs MobypeHme CpeflHeTo CIosA KOPBI
(puc. 2), koTOpOe pu AanbHeLIeM
CHIDKEHNM TeMIIepaTyphl TeMHeeT
U yBeIMYMBAeT BUAUMYIO IIONIANb
mopakeHusA. BecHoit Ha 3apakeH-
HBIX IEPEBBAX TNCTDSA PACITYCKAIOTCA
IO pacTpecKMBaHNUA T'eHePaTUBHBIX
movek. JIMCTOBBIE MIACTMHKYU CKPY-
YMBAIOTCA BJONb CpPefHeNl >KVUIKK
nucta (puc. 3), HabnopaeTcsa Hepe-
T'YAAPHBIA MEXOKMIKOBBI XJI0PO3.
ITnoasr 06pasyroTcsas HEMpaBUILHONM
¢dopmsl, 6s1cTpO onmagaror (Thébaud
et al., 2009; Bashkirova et al., 2018).

Ocob6eHHBIMM TpU3HAKaMM 3a-
paxennusa Ca. Ph. pruni asnaworca
pBaHbBIE XJIOPOTHYECKNE, 3aITPU-
XOBaHHBIe NUCTbA (puc. 4, 5). JIlu-
CTbA MeJNIKMe, C KPacHBIMM IIAT-
HaMM, MHOTAA C YBEeIMYEeHHBIMMU
OpUNUCTHUKAMU. Y TIJIOJ0B MAT-
KO-BOJAAHNUCTAA CTPYKTypa, OHMU
UMEIT KOPOTKYI I[BETOHOXKY.
BosMoxHO o6pa3oBaHue «Befb-
muubix Meten» (Kirkpatrick et al.,
1995; Davis et al., 2013; Marcone et
al., 2014).

Hamu6omnee xapakTepHble CUMIITO-
Ml 3apaxenus Ca. Ph. phoenicium -
nponnudepanus noberos (puc. 6, 7)

C HOSIBTIEHVIEM «BEXbMIHBIX METEN»
(B OCHOBHOM Ha MUHJase), IepIleH-
OVKYIApHOE PpasBUTHE BCIIOMOTa-
TeNbHBIX IIOYeK Ha BETBAX C MK -
MU >KeITOBATBIMM TUCTbAMU. MOXK-
HO HabmiofaTb paHHee IIBeTeHUe,
3a KOTOPHIM crefiyeT 6onee paHHee
pasBuUTHe BCeX MOYeK MHOPUIMPO-
BAaHHDBIX BeTBEIl M M3pacTaHMe II0-
6eroB. 3apakeHHbBIe JepeBbs 06-
pasyioT fedhopMUpPOBaHHBIE TIOMEI
(Quaglino et al., 2015).

KonTponb um MeTombl orpaHmdye-
HUA PacIpoCTpaHeHUA QUTOIIA3-
MO30B 3aK/TIOYaITCA B UCHOTbH30-
BaHMM 3[JOPOBOTO IIOCAJOYHOTO
MaTtepuana u 6opbbe C HaCeKOMBI-
MHU-TepeHocuMKamu. Takme mpo-
bunakTUdeckyme Mephl OTpaHMYAT
pacmpocTpaHeHNe  (QUTONMATOTeH-
HeIX nHpeknuit. TouyHoe ommcaHme
CUMIITOMOB obecrmedyynBaeT HaJexX-
HYI0 OCHOBY I IOMCKa 3apakeH-
HBIX JlepeBbeB B Te€UeHME MOAXOAA-
mero mepmoya /A HabMIOZeHNS 3a
cagamyu. D¢PPeKTUBHBII KOHTPOIb
60/Me3HN 3aBMCUT TIpeXJie BCEro
OT paHHeNl ¥ TOYHON MAeHTUUKa-
nuy 607e3HM U ee IPUYMHHO-CIIef -
cTBeHHBIX cBasein (Green et al.,
1999; Arismendi, 2010).

[Insa wm3ydeHudA, AUMATHOCTUKM U
BUJOBOV upeHTUUKanuu ¢uro-
I/1a3M MCIIONIb3YIOT pa3M4HbIe 610-
JOTMYecKMe ¥ MHCTPYMEHTaIbHBIE
METOJbI: BU3YaTbHYIO IMarHOCTUKY,
IMAarHOCTUKY C MOMOIIbIO IIPUBYBA-
HUA VHQMIVPOBAHHOTO pacTeHUA
Ha pacTeHMe-MHUKATOp, MUKpPO-
CKOTINIO, MMMYHOTOTUYECKMI aHa-
M3, METOABI MOJIEKYIAPHOI 61070-
rvu (ITLP-, RFLP-ananus u gp.).

Ha ceropHAmMHMII meHb cHenma-
nuctel ®TBY «BHUMMKP» MoryT
UCIIONb30BATh YHUBepCalbHbIe
npaiimepsl P1/P7 ¢ mocnenyomum
RFLP-aHanmsoM 1 CeKBEHUPOBAHM-
em (Deng, Hiruki, 1991; Brzin et al,,
2003). ITocnemHuit U3 mepednciaeH-
HBIX — MOJIEKY/IAPHO-TeHeTUIeCKMIl
HOAXO0J — B CIIydae Heo6XOAUMOCTHI
MO3BOMNUT IPOBOANUTDL AHANU3 UM-
HOPTHOTO TIOCaJOYHOTO MaTepuana
Y MOHMUTOPMHT CYIIECTBYIOIINX Ha
tepputopun Poccuiickoit ®Pepe-
panum HacaXHeHMIT KOCTOYKOBBIX
Kynpryp. CregyeT OTMETUTB, UTO
B Poccum mposopummch mccneno-
BaHMA IO BBIABIEHUIO (QUTOIIA3-
MBI XJIOPOTMYECKOTO CKPYYMBaHUA
NMUCTbEB MepCMKa, HO JTUTepaTyp-
HBIMM JJaHHBIMMJ JJOCTOBEPHBIIl II0-
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PARTICULARLY DANGEROUS
PATHOGENS OF CANDIDATUS
PHYTOPLASMA SPP. GENUS
FOR STONE FRUIT CROPS
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Abstract. The article describes
particularly dangerous phytoplas-
ma species which are pathogens of
stone fruit crops diseases. These
include the apricot chlorotic leaf-
roll phytoplasma (Candidatus Phy-
toplasma prunorum), the peach
X-disease phytoplasma (Ca. Phy-
toplasma pruni) and the almond
witches’ broom phytoplasma (Ca.
Phytoplasma phoenicium), which
should be taken into account with
regard to their penetration and
spread capabilities. The paper pre-
sents data on geographical distri-
bution, host plants and universal
methods of phytopathogen diagnos-
tics.

Keywords. Phytoplasma, stone
fruit crops, fruit plantations, phy-
tosanitary control, propagative ma-
terial.

Over the past three years, Russia
has seen both a decline and an in-
crease in the production of stone
fruit crops (plums, sour cherries,
cherries, apricots, peaches, etc.)
in farms of all categories. In order
to obtain a larger volume of pro-
ducts, a program of development
and expansion of fruit plantations
has been arranged. It should be
noted that domestic nurseries and
mother plantations are not able
to cope with the planned volumes
of agricultural producers (Bash-
kirova et al., 2018). As a rule, the
propagative material comes from
the countries of Europe, where the
chlorotic leafroll of apricot (Can-
didatus Phytoplasma prunorum) is
widely present. Considering other
markets, the import from North

America and some Asian coun-
tries is possible, where dangerous
organisms such as the X-disease
of peach and witches’ broom Ca.
Phytoplasma pruni. Penetration of
the phytoplasmas under research
in a latent state with imported
propagative material is possible
because of their lack of regula-
tory status. In this regard, paper
focuses on the geographical dis-
tribution, host plants and univer-
sal methods of diagnostics of Ca.
Phytoplasma.

In order to apply certain diag-
nostic methods, it is necessary
to understand the taxonomic po-
sition of the pathogens of stone
fruit crops. Phytoplasmas belong
to the kingdom of Bacteria, type
Firmicutes, class Mollicutes, order
Acholeplasmatales, family Achole-
plasmataceae, genus Candidatus
Phytoplasma.

Phytoplasma causing the chlo-
rotic leafroll of apricot — Ca. Phy-
toplasma prunorum (Seemiller
and Schneider), belongs to the

Fig. 5. Typical symptoms of the X-disease on peach (Marcone et al., 2014)
Puc. 5. Tunuunvie cumnmomvt X-60ne3ru na nepcuxe (Marcone et al., 2014)
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group of Apple proliferation
(16SrX). Common names and
abbreviations: Apricot chlorotic
leafroll, European stone fruit yel-
lows phytoplasma (ESFY).

Phytoplasma causing the
X-disease of peach - Ca. Phyto-
plasma pruni (IRPCM, 2004), be-
longs to the group of X-disease
(16SrIII). Common names: Peach
X-disease, Peach yellow leafroll
phytoplasma, Western X-disease
phytoplasma.

The witches’ broom of almond
pathogen - Ca. Phytoplasma phoe-
nicium (Verdin et al., 2003), be-
longs to the poorly studied Pigeon
pea witches’ broom (16SrIX) group
by genetic traits. Common names
and abbreviations: Phytoplasma
phoenicium, Witches’ broom of
almond, Almond witches’ broom
phytoplasma, AIWB (https://www.
cabi.org; eppo.int; Bertaccini et
al., 2014; Hodgetts, Dickinson,
2010; Zhao et al., 2010).

Considering species Ca. Ph.
prunorum, it infects a large num-
ber of plants (Table 1). It main-
ly affects plants of the Prunus
genus: apricot (P. armeniaca),
peach (P. persica) and Chinese
plum (P. salicina). The pathogen
was also found in wild species of
the Prunus genus: sloe (P. spino-
sa) and black cherry (P. serotina).
More resistant species are garden
plum (P. domestica), cherry plum
(P. cerasifera), cherry (P. avium)
and sour cherry (P. cerasus). Ex-
perimental host plant is the Mada-
gascar rosy periwinkle (Catha-
ranthus roseus). Phytoplasma has
been found to be transmitted by
the plum psylla Cacopsylla pruni
(Scopoli) and the psyllid vector
of apple proliferation Fieberiel-
la florii Stal (Varga et al., 2000;
Marcone et al., 2010; Bashkirova
et al., 2018).

X-disease caused by species Ca.
Ph. pruni is one of the most seri-
ous diseases affecting the peach
(P. persica). In addition to peach,
other species of the Prunus genus
are susceptible to the pathogen:
sour cherry (P. cerasus), cherry
(P. avium), Chinese plum (P. sali-
cina), almond (P. dulcis), apricot
(P. armeniaca), nectarine (P. per-
sica var. nectarina). The main
wild (natural) host is the common

Table 1

Host Plants of the Prunus Genus for Phytoplasmas
(https://www.eppo.int; https://www.cabi.org)

Phytoplasmas
Crop Ca. Ph. X
Ca. Ph. pruni | Ca. Ph. phoenicium
prunorum
Apricot 5
. Main + -
(Prunus armeniaca)
Cherry (Prunus avium) + Main -
Plum (Prunus domestica) | + + -
Almond (Prunus dulcis) + + Main
Peach (Prunus persica) Main Main Main
Nectarine (Prunus persica .
- - Main
var. nectarina)
Chinese plum . .
Main Main -
(Prunus salicina)
Sloe (Prunus spinosa) + - -
Cheery plum
+ - -
(Prunus cerasifera)
Mahaleb cherry
+ - -
(Prunus mahaleb)
Chickasaw plum
- + -
(Prunus angustifolia)
Sour cher
¥ - Main -
(Prunus cerasus)
Common chokecherry
- + -
(Prunus virginiana)
Wild almond
- - +
(Prunus scoparia)

chokecherry (P. virginiana). Its
vectors are leafhoppers, especially
Paraphlepsius irroratus, Scaphyto-

Table 2

pius acutus, Colladonus montanus
and to lesser extent Colladonus
geminatus, Fieberiella florii and

Regulatory Status of the Phytoplasma Species under Research

(https://www.eppo.int)

Country Ca. Ph. prunorum | Ca. Ph. pruni Ca. Ph. phoenicium
Argentina - Al List -
Bahrain Al List - =

EPPO Al List Al List Al List
Israel Quarantine pest Quarantine pest | -

Jordan Quarantine pest - -

Canada Al List A2 List -
Norway - Quarantine pest | -
Paraguay - Al List -

USA Quarantine pest - -

Turkey Al List Al List -
Uruguay - Al List -

Chile Al List Al List -

EEU No status No status No status
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Graphocephala confluens (Davis et
al., 2013; Marcone et al., 2014).

Phytoplasma Ca. Ph. phoeni-
cium was originally found on al-
mond plants (P. dulcis). It was
later found on peach (P. persica)
and nectarine (P. persica var. nec-
tarina). Experiments on infecting
healthy plants have shown that re-
sistant to the disease are apricot
(P. armeniaca), sour cherry (P. avium)
and garden plum (P. domestica).
According to literature, the rapid
spread of the phytopathogen over
large areas of Lebanon has been
assumed to be caused by vectors
(Abou-Jawdah et al., 2010) and
three vectors have been identified
through research. Vectors of the
disease are considered to belong
to the Cixiidae family: Asymme-
trasca decedens (=Empoasca de-
cedens), Tachycixius cf. cypricus
and Tachycixius viperinus (https://
www.eppo.int; Abou-Jawdah et al.,
2009; Tedeschi et al., 2015).

It is noted that the genetic com-
position of Candidatus Phytoplas-
ma phoenicium differs from other
phytoplasmas infecting species
of the Prunus genus, such as Ca.
Ph. prunorum (sequence identity
90.4%) and Ca. Ph. pruni (94.3%).
Also Ca. Ph. phoenicium differs
from phytoplasmas that infect
other fruit trees, such as Ca. Ph.
mali (sequence identity 90.35%)
and Ca. Ph. pyri (90.84%) (Verdin
et al., 2003).

To date, no particular phytoplas-
mas on the crops marked with «-»
in the table have been recorded. In
order to obtain a complete picture,
it is necessary to conduct moni-
toring of stone fruit crops plan-
tations. The «+» sign in the table
marks the plants, on which the
studied species of phytoplasmas
are identified.

According to the research, the
distribution of  phytoplasmas
is absolutely different (Fig. 1),
which can serve as a factor of spe-
cies identification when symptoms
are detected. Phytoplasma chloro-
tic leafroll of the apricot leaves is
present in Europe, Asia (Iran), Af-
rica (Egypt, Tunisia). Phytoplas-
ma of the X-disease of the peach
is present in North America. The
witches’ broom of almond phyto-
plasma - in Asia (Iran, Lebanon)

(https://www.eppo.int; Davis et
al., 2013; Quaglino et al., 2015).

Phytoplasma pathogens of stone
fruit crops have different regula-
tory status in the world. It should
be assumed that it depends on the
degree of study of the species, its
range and the list of host plants
(Table 2).

Despite the presence of phyto-
plasma of the chlorotic leafroll of
apricot leaves in European coun-
tries due to high pest risk, it has

been formally included in the A2
List since 1999 (not widely dis-
tributed), but not officially re-
moved from the Al List.

As for the symptoms of phyto-
plasma, they can also serve as diag-
nostic factors. One of the signs of
infection with Ca. Ph. prunorum
is stimulation the growth of a new
shoot during the winter rest period.
If the temperature drops below
-5 °C in winter, the affected trees
are exposed to a browning of the

Fig. 6. The almond shoot infected by Ca. Ph. phoenicium (left) and healthy almond shoot
(right) (photo by Piero A. Bianco and M.M. Lova)

Puc. 6. Ilob6ezu munoans: 3apaxcernviii Ca. Ph. phoenicium (cneéa) u 300poevtii (cnpasa)
(¢pomo Piero A. Bianco u M.M. Lova)

A,
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middle bark layer (Fig. 2), which
becomes darker and increases the
visible area of the lesion when
the temperature drops further. In
spring, leaves on infected trees
are blossoming before the crack
of generative buds. Leaf plates
become twisted along the middle
vein of the leaf (Fig. 3), irregular
intercostal chlorosis is observed.

Fruits are irregularly shaped and
fall off quickly (Thébaud et al.,,
2009; Bashkirova et al., 2018).
Special signs of Ca. Ph. pruni
are lacerated chlorotic, cross-
hatched leaves (Fig. 4). Leaves are
small, with red spots, sometimes
with enlarged stipulae. Fruits have
a soft watery structure and a short
pedicel. The formation of witche’s

Fig. 7. Symptoms of the witches’ broom on the almond tree
caused by Ca. Ph. phoenicium (photo by Piero A. Bianco and M.M. Lova)
Puc. 7. Cumnmomvot «6e0bMUHBIX Memen» HA MUHOATIbHOM Oepege,

evizéantvte Ca. Ph. phoenicium (¢pomo Piero A. Bianco u M.M. Lova)
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brooms is possible (Kirkpatrick et
al., 1995; Davis et al., 2013; Mar-
cone et al., 2014).

The most common symptoms of
Ca. Ph. phoenicium infection are
the proliferation of shoots (Fig.
6, 7) with the witche’s brooms
(mainly on almonds), perpendicu-
lar development of secondary
buds on branches with small yel-
lowish leaves. Early flowering can
be observed, followed by earlier
development of all buds of infect-
ed branches and sprouting. The
fruits of the infected trees become
deformed (Quaglino et al., 2015).

Phytoplasmosis control means
and methods to limit distribution
include the use of healthy propa-
gative material and insect vector
control. Such preventive measures
will limit the spread of phyto-
pathogenic infections. A precise
description of symptoms provides
a reliable basis for finding infect-
ed trees during a relevant period
to inspect gardens. Effective di-
sease control depends primarily
on early and accurate identifica-
tion of the disease and its cause-
and-effect connections (Green et
al., 1999; Arismendi, 2010).

Various biological and in-
strumental methods are wused
to study, diagnose and identify
species and phytoplasmas: vi-
sual diagnostics, vaccination of
infected plants with indicator
plants, microscopy, immunoas-
say, molecular biology methods
(PCR, RFLP-analysis, etc.).

To date, VNIIKR specialists can
use universal primers P1/P7 with
subsequent RFLP analysis and se-
quencing (Deng and Hiruki, 1991;
Brzin et al., 2003). The last of the
above mentioned molecular and
genetic methods, if necessary,
will allow to analyze the imported
propagative material and to mo-
nitor the existing plants of stone
fruit crops in the territory of the
Russian Federation. It should be
noted that in Russia research was
carried out to identify the phyto-
plasma of the chlorotic leafroll of
peach, but the literature data did
not confirm a positive result.
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BAKTEPUMO3bI - BO3BYIUTEIU
BOJIE3SHEN 3EPHOBOBOBbBIX
KVIBTYP U PASPABOTKA
METOIOB UX TMATHOCTUKHA

E.B. Kapumosa, cmapwuii nayunvuii compyonux HMO® ®I'bY « BHUNKP»
U.M. Vlznamvesa, nayunviii compyonux nabopamopuu 6axmepuonozuu VI/II] ®I'BY « BHUVKP»

Annoramysa. Poccutickas ©edepavus
aKcnopmupyem  3epHO  3epH000008bIx
Kynomyp 6 cmpauvl, 6 $pumocaHumap-
HbIX  MPeBOBAHUAX KOMOPbIX YACHO
nponucaHo  obs3amenvHoe  OMCym-
cmeue  6030youmeneti  6akmepuany-
HoIX OonesHell 3epHO00006bIX Kynbmyp.
B danmoti cmamve Kpamxo paccmompetut
6uonozo-mopgonoeuneckue ocobeHHocmu
6030y0umeneti OCHOBHbIX GakmMepuay-
HoIX OonesHetli 3epHO00006bIX KYnbmyp,
pacmenus-x03s1e6a, CUMNINOMbL, Yu4epo u
MemOo0bL OUAZHOCUKU 8030YOUMeneti.

Kmroueble cmoBa.  Curtobacterium
flaccumfaciens pv. flaccumfaciens, Pseudo-
monas savastanoi pv. phaseolicola, Xantho-
monas axonopodis pv. phaseoli, 3epHo-
60606vie Kynvmypol, baxmepus, 6036y0u-
menb 6o7e3HU.

B nocnenHme roppl BHMMaHMe K 3ep-
HOOOOOBBIM ~ KyIbTYypaM  BO3POCTIO
B CBSI3Y C HEOOXO[VIMOCTBIO JIVIKBYALIAN
6€/IKOBOTO JiepUIINTA B IIMTAHNN 1 KOPM-
JIEHMV CEJIbCKOXO3SIICTBEHHBIX JKMBOT-
HbIX. 3epHO 3epPHOOOOOBBIX KYIBTYp —
BBICOKOITMTATE/IbHBIT M KOHLEHTPUPO-
BAaHHBIT TIPOAYKT U KOPM YIS CENIbCKO-
XO3SIICTBEHHBIX JKMBOTHBIX. OCHOBHasI
YacTb  3aIlacaeMoro  3epHOOOOOBBIMU
6enTKa co3faeTcs 3a CYeT a30Ta BO3AyXa B
pesy/bTare CMOMOTIIECKO [IeTENBHO-
CTM KITyOeHBKOBBIX OaKTepyIiL.

Heo6xopmMOCTh BCECTOPOHHETO aHa-
nm3a Bo30yauTenell GakTepyuaabHbIX 60-
Te3Hell 3epHOO0OOBBIX Ky/bTYp, BKIIO-
YaKollero B cebsi aHaIu3 BEPOSATHOCTH
VX TIPOHVKHOBEHVSI HA TEPPUTOPUIO
Poccwmiickoit ®enepanyyt ¢ pasmMIHbIMU
BUIAMM IPORYKLMY, aHA/M3 BEPOST-
HOCTM aKK/IMMAaTH3aLy/ B KOHKPETHBIX
pernoHax Poccyn ¢ yaerom crenuduiky
abuoTHYecKMX M OMOTHYeCKUX (aKTo-
POB, aHa/IN3 BEPOSITHOCTH Pa3HOCTOPOH-
HEro B/IVSHNMS HAa 9KOHOMMKY Poccm,
aHa/IM3 COCTOAHNS OKPY)KAIOLIell Cpefbl

28

Yl QHQIM3 COLATBHOM OOCTaHOBKM Ha
TEPPUTOPUI CTPAHBI OIpeTeNnsieT Heob-
XO[MIMOCTb  pa3paboTKM COBPEMEHHBIX
METOJIOB [MarHOCTUKY GaKTePIO30B.

Konrporne pacnpocrpaHeHusi  Bpex-
HBIX OPraHM3MOB UIPAET BXHYIO POJIb
B OXpaHe CelbCKOTO XO3SIICTBA U OKPY-
JKarolelt cpeibl. AKTya/lbHOCTb JJaHHOM
TeMBI B TOM, 4T0 P® skcniopTupyeT 3epHO
3epHOOOOOBBIX B PasHble CTPaHBI, KO-
TOpble TPEBAB/LIOT (PUTOCAHMTAPHBIE
TpeOOBaHNsI, B YACTHOCTY, OTCYTCTBIE
BO30y/MTeNelt 6aKTepuaIbHbIX O0e3Hel
B 3epHe 3epHOOO0OBBIX HA CeMEHHbIE
(178

OcHoBHBIe GaKTepuanbHble 6OTIE3HU
3epHOO00OBBIX BBI3BIBAIOT BO30OYHINTE-
T P>KaBO-OYPOil ISITHUCTOCTH JIICThEB
dacomn  Curtobacterium  flaccumfaciens
pv. flaccumfaciens (puc. 1), yrmosaroit
GaKTepuasbHON ILITHUCTOCTH  (acom

Pseudomonas savastanoi pv. phaseolicola
(puc. 2) n 6akTepranbHOrO OXKora aco-
mm Xanthomonas axonopodis pv. phaseoli
(puc. 3).

JlaHHBIE TIaTOreHBI BBI3BIBAIOT CHMU-
JKeHMe YpoXkas ¥ KadecTBa 3epHa 3ep-
HOOOOOBBIX Ky/IBTYpP M AB/LIIOTCA OYeHb
BOKHBIMI C TOYKV 3PEHVST S9KOHOMUKIL
KoHTporns 6akTepno30B BO3MOXKEH P
VICTIONIBb30BaHNY CBOOOTHBIX OT BO3OYIM-
Tetelt G0rIe3Hert CeMsTH ¥ COOIIIOIE NI Ce-
BoobopoTa. dddeKTrBHbIE XUMIYECKIE
CpeficTBa 3aIUTHI B HACTOsILIEe BpeMs
OTCYTCTBYIOT. VIHTpORyKIms huTomaro-
TEeHHbIX GAKTEPUiT B HOBBIE PErVIOHBI MO-
JKeT TPOM30ITI C CeMEHHBIM Marepua-
7ioM (rmaBHBIM 06pasoM dacomu u con),
3apakKeHHbIM OaKTepyaIbHON MH(EKIN-
ell B JIATEHTHOM COCTOSIHMM, YTO MOXKET
BBI3BATh CEPhe3HbIe IPOO/IEMBI IIPY IIPO-
U3BOJICTBE 3€PHOOOOOBBIX KY/IBTYP.

Puc. 1. Cumnmomot C. flaccumfaciens pv. flaccumfaciens (omo Harveson et al., 2015)
Fig. 1. Symptoms of C. flaccumfaciens pv. flaccumfaciens (photo by Harveson et al., 2015)
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Puc. 2. Cumnmomut P. savastanoi pv. phaseolicola (omo K. Haymanna, Awepcneben, Iepmanus)
Fig. 2. Symptoms of P. savastanoi pv. phaseolicola (photo by K. Naumann, Ashersleben, Germany)

Visyqaemble ~ GaKTepmossl — MMEIOT
6onpiioe (UTOCAaHUTApHOE 3HAYeHNe
I71A1 I0XKHOJ 30HbI EBpasniickoro skoHo-
MIYECKOTO CO032 I 30H KY/IBTUBIPOBA-
Hust Phasoleus spp.

Bo36ypurens pxaBo-0Oypoit mATHU-
croctu uctbeB ¢acomn C. flaccumfa-
ciens pv. flaccumfaciens 61 BKIIOUEH
EBpomeiickoii 1 CpenyzaeMHOMOPCKOIA
OpraHy3alyeil [0 KapaHTVHY V1 3alliyTe
pacrennit (EOK3P) B Crcok A2 kapaH-
TuHHBIX 00bektoB (https://www.eppo.
int). Kapn6ckas koMyccys 10 KapaHTUHY
¥ 3alyTe pacTeHnii u MexxappukaHcKuii
COBET II0 (UTOCAHUTAPVI TAKXKE OTHO-
CAT BO3OYRUTELA P>KaBO-OypoOil ILATHMU-
CTOCTY JCTBeB (Haco/myt K KAPaHTVHHBIM
BUJIAM.

OcHOBHBIMM M Haubojee BOCIIPU-
VIMYVBBIMI K DPXKaBO-OYpOil IISITHICTO-
CTU JIMCTbeB (acom (6akTepyaIbHOMY
3a00/IEBaHIMIO COM) XO3s€BaMyl  ABJIs-
10TCsL pacreHust popma Phaseolus spp.,
B ocobeHHOCTV (pacomb OOBIKHOBEH-
Has Phaseolus vulgaris, ¢aconb orxen-
HO-KpacHas P coccineus, daconb yHO-
BupHas1 P lunatus, Topox 0OBIKHOBEHHBIIT
Pisum sativum, BurHa yriaosaras (afsy-
xu) Vigna angularis, maim (60651 MyHT)
V. radiata, yepHbnit mam (ypm) V. mungo,
KOpoBumit ropox V. unguiculata, cos
KynerypHas Glycine max, nobus Lablab
purpureus. 3ab0/eBaHe OTMEYAIOCh Ha
pacreHmsix poma Ipomoed, B 4acTHOCTH
Ipomoea violacea, Taxke OKHAsT Mapy-
XyaHa Zornia.

BONBIIMHCTBO KY/IBTYPHBIX M AVIKIX
(dopM  BbIILIETIEPEINCTIEHHBIX  PACTEHIT
IIMPOKO PACIPOCTPAHEHO HA TEPPUTO-
pymt Poccym.

Ilepsble ymommHaHMA O 3aboneBa-
HuY, IopaxamomeM (Gacomb, JaTUpy-

forca HadyamoM XX B. Bosbymurenn
C. flaccumfaciens pv. flaccumfaciens 6pu1
BBIABJICH, HO He aKK/IVMATU3MPOBAJICH
B [peun u Benrpum. baxrepyos pacnpo-
cTpaHeH B cTpaHax CesepHoit 1 IOxxHOI
Awmepuky, EBpombl, B HEKOTOPBIX CTpa-
Hax Adpuku. Ha teppuropun Poccuii-
cxoit Qepeparym 6bUT  3aUKCHPOBaH
B Havasie 1980-x IT. Ha coe Ha TeppUTOpPUM
JanbHero BocToka 11 HEKOTOPBIX I0XKHbBIX
pernonax (Hwukuruna, Iemxo, 1982).
Jlns ycraHOB/IEHMS KOHKPETHOH 30HBI
pacIpocTpaHeHys BO3OYAUTELI Ha Tep-
puropun Poccurickort @eneparyy MOHN-
TOPVHT He IIPOBOAVIICA.

DraBHBII  cmoco6  pacmpocTpae-
mua Oaxrepum C. flaccumfaciens pv.
flaccumfaciens Ha HOBbBIe TeppuTOpUM —
cemeHa pacrenmit poga Phaseolus spp.,
cou, ropoxa 1 p.

Bos6ynutens pxxaBo-0ypoii ILATHUCTO-
CTY JMCTBEB (aco/mi COXpaHAeTCA Kak
Ha TIOBEPXHOCTH, TaK ¥ BHYTPU CEMSIH,
0CTaBasiCh >KM3HECIIOCOOHBIM IIpY Ype3-
BBIYAITHO HEO/IATONPVATHBIX YCTOBIAX
OKpy>katoleil cpeppl. JlokasaHo, 4TO
6aKTepyo3 COXpaHseT CBOIO XKM3HECIIO-
COOHOCTb IIpM XPaHEHMM 3apaKeHHBIX
CeMSH B JTabOPaTOPHBIX YC/IOBIAX B Tede-
Hute 24 net (https://www.eppo.int).

Bos6ymurens C. flaccumfaciens pv.
flaccumfaciens criocobeH COXpaHATbCA
B IIOYBe B HEONAroIpUATHBIA L1 Oak-
TEPWil SUMHMII IIEPUOJ, II0 MEHbILEN
Mepe B TedeHye ABYX JIeT IIpU ceBOOOo-
poTe «6000BBIe KYIBTYpPbI — IIIEHNI[a».
Bo3bynutenp GaxTepuosa COXpaHAeTCs
B PaCTUTE/IBHBIX OCTATKaX Y COPHOI pac-
TUTE/TBHOCTIA.

Vadopmanys o mepeHocurKax 6aKre-
puu C. flaccumfaciens pv. flaccumfaciens
OTCYTCTBYeT, OfHAKO MMEIOTCS CBEleHs,

yro HeMmarona Meloidogyne incognita mo-
JKeT CII0COOCTBOBATH IIPOHVKHOBEHIIO
BO30Y[MTENS B PACTEHNE Yepe3 MeXaH-
JecKye MoBpexaeHyst. 3aboreBaHe ycu-
ymBaeTcs MOOBIM (PaKTOpOM, NOBPEX-
HAOLMM pacTeHye (JIONV, >KMBOTHBIE,
cenpxo3obopynosanye u ap.) (Harveson
et al, 2011; Schwartz et al., 2005). Bos-
OymuTeNDb IPOHNMKAET B pacTeHye depe3
PaHBI Ha KOPHSX M HA3€MHbIX YaCTsIX.

Bakrepua C. flaccumfaciens — pv.
flaccumfaciens 3apakaeT pacTeHue B OT-
CYTCTBVIE KaIleJIBHO-XKV/KOI B/IaIM, IIPO-
HVIKHOBeHMe BO30OymuTeNsi B pacTeHye
Jepes ycTpyua He Habmomanock. Iloma-
Has B pacTeHye, GakTepysi JOCTATOYHO
OBICTPO 3AIIO/IHSIET COCYANMCTYIO TKaHb.

Bakrepusi Ha MJSICOIEIITOHHOM arape
o6pasyeT >KenTble, KpYyIJble, IIIAfIKIE,
IUIOCKVIE VIV CTIETKa BBIIYK/IbIE KOJIO-
Huy, OnecTsiye, IONTYIPO3paIHBbIE,
C poBHBIMM KpasiMit. IIpy mHKyOaumm
Ha cpefax NBY 1 YPGA B TeMHOTe IpK
23 °C yepes 2-3 OHA NOAB/AIOTCA KPYT-
JIble KOJIOHMM PasMePOM 2-4 MM, IJIaJIKUE,
C Le/bIMM KpasiMy, Yallle BBITYK/IblE U1
THO/TYIIPO3pPadYHble, PeXXe ITIOCKYIE Vi [IOMY-
mpospaunsble (puc. 4). Oxpacka KOIOHMIt
BAPBUPYET B 3aBUCUMOCTH OT TeMIlepa-
Typhl 1 ypoBHsi pH oT crmBOYHO-Xer-
TOV [0 APKO->KEJITOV U/ OPAHXKEBOIA, CO
BpEMEHEeM TeMHEET.

Mornoppie pactenust daconu (BbICOTON
5-8 cM) npy 3apaxkeHUM BO3OymuTENIeM
C. flaccumfaciens pv. flaccumfaciens noru-
6atot. [Tpu 3apakeHnu B 607ee O3HME
¢aspl pocra pacTeHue MOXXET BBDKUTD
u copmMupoBarh 3pejible ceMeHa. 3a-
60/IeBaHNe XapaKTepU3yeTcsl II0Tepeit
TYpropa, yBsjIaHWEM JIICThEB WM WX
YacTell NpPY BBICOKON TeMIIepaType U
BOCCTAQHOBJIEHVEM COCTOSIHVSI LIPU CHU-
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JKEHVI TeMIIepaTypbl B BeYEpHIE Jachl.
B pesynbraTe 3akymopuBaHUA COCYZIOB
IpeKpaliaeTcs IepefBIbKeHNe BOIBI U
IIMTATEe/bHBIX BEIeCTB K OpraHaM pac-
TEHU, JIMCTbs CTAHOBATCA KOPMYHEBHI-
M Y OTIaJJAOT.

Ha 606ax ¢acomt cummnroMsr Goree
3ameTHBI (puc. 5). I[Ipyu BusyanbHO 3p0-
POBOM BHJie CEMAH OHM BCE MOTYT OBITH
nareHTHO MHQMIpoBansl. Ha Momoabx
606ax MHOIJA MOSBIIAIOTCS BOISHICTbIE
IIAITHA, KOTOpPBIE CTAHOBATCA BIIOCHEN-
CTBUM Ke/ITOBaTO-3e7eHbIMI. Ha 3penbrx
606ax moBpexzeHus Oonee 3aMeTHBL
HIOpaXkKeHHble 60OBI CTAHOBATCA ONIVBKO-
BO-3€7ICHOTO I[BETA, B TO BPeMs KaK 37I0-
POBBIe OCTalOTCA KeNMThIMU. [Tpu cucTeM-
HOM 3apaXeHUM ceMeHa OeloceMAHHBIX
COpTOB (pacoMM CTaHOBATCA SIPKO-Kell-
TBIMI, Y COPTOB C OKpaIIeHHBIMI CeMeHa-
MM M3MeHeHNe OKPacK/ MeHee 3aMeTHO.
MOJKHO 3aMeTUTDb MaJIeHbKOE IIATHBILIKO
XKEJITOI CIIVI3Y BO3TIe pyOuuKa, popma ce-
MSAH TaKoKe MOXKeT OBbITb M3MeHeHa, OHI
CMOPIIVBAIOTCA.

Monoppre pocTky dacomy, 3apaxeH-
uble C. flaccumfaciens pv. flaccumfaciens,
YBANAIOT JHEM U BOCCTaHAB/IMBAIOT TYP-
rop BedepoM. Ha HIDKHVX 11 TIo3fiHee Ha
BEPXHIX JIVICTBAX PACTEHVA TOSBIIAETCA
Hekpo3. Hexpos He nposiBaeTcs npyu Ha-
MY BOTAHUCTBIX IIATEH.

Bspocnble pacTeHMs He  YBAMAIOT,
B 3aCyIUIMBBIX YCTOBMAX HA JIICTBAX
006pasyroTcsl MajleHbKIe XJIOPOTIIeCKIe
matHa. Hekpo3 Ha mBe 6000B MOXeT
HpUBECTM K 0OPA3OBAHMIO He3aIIO/MTHEH-
HBIX CEMAH HETUIIIYIHON (POPMBIL.

CormacHo  uMeromelica  MHpOpMa-
mym, Bo3bymmrens C.  flaccumfaciens
pv. flaccumfaciens oTHOCUTCA K Bax-
HBIM 3a00/eBaHNsIM (GOGOBBIX KY/IBTYP
B CIIIA, B HEKOTOpbIe TONBI MIPYMBOIVB-
IIVM K IIOJTHOJ rmbemmt ypokas. B 1947 .
B Afijaxo ObUIM OTMeYeHBI Cepbe3HbIe
BCIIBILIKY 3a007IeBaHIs, IOTEPU YPOXKast
npeBbicim 60%.

VImeroTca  cBemeHMs O  BHe3all-
HBIX BCIBIIKax 3abonepanus B CIIA
B mrarax Hebpacka u CeBepHas Jlakora
B nepyox 2003-2006 rr. (Harveson et al.,
2006, 2011).

B permone EOK3P Bosbymurennb
C. flaccumfaciens pv. flaccumfaciens umeet
CyIlleCTBEHHOE 3HauyeHMe, B OCOOEHHO-
cTy Ha 6060BBIX pacTeHisix B Typrym.

SddexTrBHDII KOHTPONIb HaKTepro3sa
BO3MOYKEH IIPY MCIIONIb30BAaHUN CBOOOI-
HBIX OT BO3OYAUTEIIS CeMsH U COOMIofe-
HIM CeBOOOOPOTA.

Ins obHapyxeHus 3aboneBaHuUA
B TeUeHNe BereTalYIOHHOTO IIepuopa
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npoBomAT obcmenoBanyA  (VrHaTbeBa,
Kapumosa, 2018). OpgHako 1o cuMITo-
MaM pXaBo-Oypyl0 IATHUCTOCTb JIN-
CTbeB (acomy MOXKHO CITyTaTb C APYTYMU
OaKTepyaIbHBIMYL 607e3HAMY 6000BBIX.
Kpome Toro, BO3MOXHO CKphITOE 3apa-
>KEHJe PaCTEeHNIL.

[l BBIABNEHVA M TIOATBEPXKIEHIA
OaKTepyanbHOM MHQEKIVM IIPOBOXAT
BBIfIe7ieHye 6aKTepuil B UMCTYIO KyIbTy Py
(puc. 6.1, 6.2) u ux 1abopaTopHOe oIpe-
JieTIeHye; VCIIONb3YIOT OMOXMMIYeCKe
TECTBI, COBPEMEHHBIE METOMIBI CePOJIOTH-
YECKOJM ¥ MOJIEKY/IIPHON IMATHOCTUKM,
TaKye KaK MIMMYHO(TYOPeCLIeHTHBII Me-
Toz, (VID), MeTox no/miMepasHoIl LeITHO
peaxiym (IIHP), nmMyHODepMeHTHBII
anayms (VIDA) u gpyrue.

VimMmyHOdyOopeceHTHBIN aHa-
M3 MOXKET VICHONb30BAThCA LA TIOf-
TBEPXKJCHNA VIEHTUIHOCTY  YMCTON

KYIbTYpBl TIpefIonaraeMoli 6Gakrepyu
C. flaccumfaciens pv. flaccumfaciens. JJo-
CTYIIHBI KOMMep4YecKue aHTUCBIBOPOT-
ku (Hanpumep, Florilab, Neogen-Adgen,
Plant Research International). [l mpo-
BefeHuss VIO wucnonpsyor 6axrepu-
anpHyto cycrieHsuto 10° KOE/mm, yro
onucano B cranpapre EOK3P PM 7/97
(https://www.eppo.int).

ITpoToKOMBI WIS IPOBETEHNA aHaIM3a
¢ nomorupio ITIP, paspaborannsie Tegli
et al. (2002) n Guimaraes et al. (2001),
OIVCAHBI B AMATHOCTIYECKOM IIPOTOKO/IE
EOK3P PM 7/102 (https://www.eppo.int).
Metop BOX-IIIIP ommcan B cTaHmapTe
EOK3P PM 7/100 (https://www.eppo.
int). Eci Heo6XoMO MOATBEpIKeHMe
¥ IIPOBePKa ITATOTeHHOCTY MAIeHTU(UIN-
PpOBaHHOIT 6aKTepuit, IPOBOJAT TECThI Ha
TIATOTeHHOCTD Ha CEMEHaX M paccajie pac-
TeHMIt ceMericTBa GOOOBBIX.

Puc. 3. Cumnmomot X. axonopodis pv. phaseoli (¢pomo Ioeapo ®. Illsapy, bugwood.org)
Fig. 3. Symptoms of X. axonopodis pv. phaseoli (photo by Howard F. Schwartz, bugwood.org)
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BakrepuanbHblit  oxor  ¢aconn
X. axonopodis pv. phaseoli Buepsbie
6pi1 ommcaH B 1893 r., BO3OymmTenn
3a00j1eBaHysA ObUI BBIJENIEH B YUCTYIO
Ky/IbTypy U AeHTUPUIpoBaH B 1897 T.
CmnroM (Zaumeyer, 1930).

X. axonopodis pv. phaseoli MO>XHO pa3-
menuThb Ha Tpy rpynnsl. X. axonopodis
pv. phaseoli var. fuscans BbIEenser
1 ysHbII KOPUYHEBDII MUTMEHT B
YUCTOM KYIBTYpe, BBIfie/IeHNE KOTO-
pPOro MOXXHO YBEJIMYUTH TUPO3MHOM
(Goodwin and Sopher, 1994). NauHb1i
IMTMEHT SIB/ISIETCSI PE3Y/IbTATOM CeKpe-
LMV ¥ OKVIC/IEHVSI TOMOT€HUCTNYECKOIT
KIUC/IOTB B KaTabO/IMIECKOM IYTHU TH-
posuna. X. axonopodis pv. phaseoli var.
indica Bbigender nudQysHbIT KOpUY-
HEBBI/I IMIMEHT B YMCTON KYIBTYpE,
BBIfie/IEH)ie KOTOPOTO HeNb3sl YBENN-
ynuth TUpO3MHOM (Bradbury, 1986).
X. axonopodis pv. phaseoli He BbIfieNACT
KOPMYHEBOTO IIUTMEHTA B KY/IbTYPe.

IlaHHBIT 6aKTepro3 MOpaXkaeT MHO-
rue Bupbl Phaseolus: ropox (Pisum
sativum),  JIONMH  MHOTOJVCTHBIN
(Lupinus ~ polyphyllus), — rvanmHTO-
Bble 600bI (Lablab purpureus). Pacol
X. axonopodis pv. phaseoli 6pin 3a-
PETrMCTPUPOBAHBl Ha BUTHE 30HTHY-
Hoit (Vigna umbellata, P. calcaratus),
BurHe GopuemictHoit (Vigna aconiti-
folia), wmame, wm 606ax MyHT
(V. radiata, P. aureus), ypne, wiu dep-
HoM Maute (Vigna mungo) (Bradbury,
1986). Opio et al. (1996) obuapy>xumm
BoceMb pac X. axonopodis pv. phaseoli
Ha P, acutifolius.

Bo3bynuTenp GakTepuaabHOIO 0XXO-
ra ¢acomn X. axonopodis pv. phaseoli
pacpoCTpaHeH 10 BCEMY MUpPY -
B GOJIBIIVHCTBE PAJIOHOB, I7ie BHIPALIN-
BaIOT 3epHOO00OBBIE KYILTYPHI, 33 UC-
K/IIOYEeHYIEM 3aCYLIMBBIX TPOIMIECKIX
paiiloHOB.

O Bo36ynutene 3aboneBaHusa coood-
IIaJIoCh U3 HeKOTOpbiX wiTaToB CIIIA,
muorux crpaH CesepHoit, LleHTpans-
Hoil ¥ JlatmHCcKoi AMmepuku, Asum u
TMXOOKEAHCKIX OCTPOBOB.

Bo36ynurens 6akTepuanpHOro 0Xxora
dacomu X. axonopodis pv. phaseoli s1B-
JII€TCsI KapaHTUHHBIM BPEIHBIM Opra-
Hu3MoM u BxoauT B Crimcok A2 EOK3P,
BCTPEYAETCs JIOKAIBHO WM ILIMPOKO
B psifie CTpaH, IPOM3BOMAIVX 3€PHO-
6060BbIe KYIbTYPBL.

X. axonopodis pv. phaseoli coxpaHseT-
Cs1 Ha IIOBEPXHOCTY M BHYTPY CEMSIH, Ha
3apaKEHHBIX PACTUTENbHBIX OCTATKAX,
HIOBEPXHOCTH PACTEHUIT-X035I€B U JPY-
rux pactenuit (Saettler, 1991).

CemeHa SIBJISIIOTCSI OCHOBHBIM IIyTEM
pacnpocTpaHeHuss Bo3byauTens npu
3apaXeHNV HOBBIX PETVIOHOB U VITPAIOT
6O/IBLIYI0 POb B COXPAHEHMM JKM3He-
criocobHoCTU X. axonopodis pv. phaseoli.

3apakeH1e [IBE TOYHBIX II09EK V1 MOJTIO-
JIBIX CTPYYKOB MOYKET IIPUBECTH K IIepe-
Hocy X. axonopodis pv. phaseoli aepes co-
CYRVCTYIO CHICTEMY K (hOPMMPYIOLIMMCST
CeMeHaM, 4YTO BBI3BIBAET BHYTPEHHIOIO
nHpekuymio (Aggour et al,, 1989). Pacre-
HIST, BBIPOCIINE U3 3aPaKEHHBIX CeMSIH,
VIMEIOT TTOBPEXXIEHNS CEMSIIOTIEN, Y3/I0B
VI TIEPBUYHBIX JIICTHEB.

Bos6ymurens X. axonopodis pv. phaseoli
pasBMBaeTCs Ha IOBEPXHOCTM pacTe-
HIII-X035eB U Apyrux pacrenuit (Cafati,
Saettler, 1980). Poct Bo36ymmrena Ha
[IOBEPXHOCTV PACTEHNIT-X035€B CII0CO0-
CTByeT PasBUTHUIO IOITY/LILNN, CIIOCO6-
HOJI IIpY 6/TarOIIPUSATHBIX YCIOBVSX BBI-
3BIBATh 3apakeHue pacTeHnit. bakrepun
[IPOHNMKAIOT B PACTEHNs Yepe3 YCThUIA
VIV TIOPAHEHMs], 3aTeM IIePEMELIAI0TCS
B MEXKJIETOYHbIE IIPOCTPAHCTBA, IIPH-
BOfSI K IIOCTEIIEHHOMY pacTBOPEHMNIO
cepaueBuHbl crebs. VMuorma 6akrepus
U3 TAPEHXVIMHOI TKaHM IIPOHMKAET
B IIPOBOJSILYIO CUICTEMY PACTEeHMsI, Ifie
[IPOJIO/DKAET CBOe pasBuTie B (opme
Tpaxeo6aKTepyo3a, BBI3BIBASL CUCTEM-
HYI0 MHEKIMIO.

[TpusHaky Gome3Hy MPOSIBIISIOTC Ha
BCeX HafI3eMHBIX OPraHaX PacTeHMsI.

ITpu sapaxeHum Monomoro 606a ce-
MEeHa CTHMBAIOT, CMOPIIVBAIOTCS WIN
nedopmupyrorcs. [Tpy IpOHNKHOBEHMN
6axTepuit Yepe3 HOXXKY Ha pyOumKe ce-
MEHU MOXXHO HaOIIOfaTh M3MeHeHye
OKpACKJ, TOSIBIEHE JKEMTOBATBIX VIV
KOPVYHEBBIX IITEH HA CEMEHHON 000-
704Ke. VIHOTa 3apaskeHye CeMsTH MOXKeT
6bITh 6€CCUMIITOMHBIM.

ITpu noceBe ceMsiH, 3apakeHHbIX BO3-
6ynureneM GakTepuanbHOro oxora ¢a-
comn X. axonopodis pv. phaseoli, yacTb
[IPOPOCTKOB mornbaer. Bexopsl mmeror
YaCTMYHO WIM IIOJIHOCTBIO PaspylleH-
HYI0 TOYKY POCTQ, HOITOMY CEMSIO/I
OCTAIOTCS CK/IEEHHBIMI V1 PacTeHMe [0-
rubaer. [JaHHBIT CUMIITOM M3BECTEH KaK
«3M€NHas roJiIoBKa».

ITpu 3apa>keHnu B 10JIe Ha HACTOSI-
IUX JIICTBSIX 0OPasyIOTCs TOYKOBIA-
HBle, paspacTamoluecs 40 KPYIHbBIX
BOJSIHMCTBIE IISITHA KpacHO-6yporo
[[BeTa C Y3KMM >XKelIThIM 06onkoM. ITo-
BPEX/EHISI TEMHEIOT, JIICThS OBICTPO
HEKPOTM3UPYIOTCSI M OIajaioT. Pac-
TEHVsI, NOpaKeHHbIe BO3OyAMTENEM
X. axonopodis pv. phaseoli, BRITTIARAT
060XCKEHHBIMM, UTO SIB/ISETCS XapaK-

TEPHBIM OT/IIMYUTENbHBIM IIPU3HAKOM
6aKTepuaabHOTO 0XKora (Gacomm.

Ha 606ax nHdekuns npossiaercs
Ha /MI000M y4acTKe B BMJE MaseHb-
KOTOpbIe
IOCTEIIEHHO yBennuuBanTcs. VHorma

KX BOJAHUCTBIX IIATEH,

ISITHA OKPY)KEHbI Y€TKO BBIPAXKEHHOII
Y3KOI KPacHO-KOPMYHEBOIT NN KNP-
IIMYHO-KPaCHOM KaliMOIL.
Bakrepmanpublii  oxor  ¢aconu
X. axonopodis pv. phaseoli BbI3bIBaeT
3HAYMTE/IbHBIE IIOTEPY YPOXKasl 3€PHO-
6000BBIX B CTPaHaX YMEPEHHOTO, TPO-
IMYECKOr0 ¥ CYOTPOIMYECKOrO KIIM-
Mara. [lnpokas pacrpocTpaHeHHOCTD
BO30yAUTeNA, CIOCOOHOCTD
BaTh 3HAYNTe/bHBIE IIOTEPU YPOXKas,
TPYRHOCTM, CBsI3aHHBIe C OOpPBOOIL,
pacmpocTpaHeHMe ceMeHaMM U Jp.
(axTOphI CIIOCOOCTBOBANIN TOMY, 4YTO
X. axonopodis pv. phaseoli cautaercs
OfHMM 13 Haubosee Ba)XKHBIX I1aToOre-
HOB 3€pHOO060BBIX KY/IBTYp BO BCEM
mupe (Irigoyen, Garbagnoli, 1997).
Bonpuine morepu ypokas Habmo-
[AIOTCS TPV paHHEM 3apakKeHWUn
pacTeHmit. ITO CBS3aHO C IPEKMEB-
pemenHoit nmedonmaimet, KoTopas
yMeHbIIaeT HOCTYIHYI 06macThb do-
TOCVHTE3a, INPEISTCTBYET TPAHCIO-
KaIlMJL Y CHYDKAeT KOMMYECTBO U Pas-

BbI3bI-

Mep ceMsH. B pesynbpraTe nopaxxeHns
ceMsAH ¥ 6000B CHIDKAETCS KadeCcTBO
HIPONYKINN.

Ha cTenenp BpeJOHOCHOCTH Tak-
e BnusAeT ¢asa pocTa KyIbTYpbI
B MOMEHT 3apakeHUsA OaKTepuo-
30M: 4eM paHbllle POU3OIIJIO 3apa-
JKeHue, TeM OONbUINX IOTepb Ypo-
JKas MOXXHO OXKMJATh.

BakrepuaX. axonopodispv.phaseoli-
rpaMoTpuliaTe/ibHasg aspoOHas IOf-
BJDKHaA nanodka pasmepom 0,4-0,9 x
0,6-2,6 MKM C OJHMM IIOJIAPHBIM XKIY-
TUKOM. B Ky/IbType Ha CIOXXHOI Iu-
TaTe/IbHON Cpelle WM Cpefe, Conep-
XKaleil TMposuH, X. axonopodis pv.
phaseoli var. fuscans Bbifenser pud-
(y3HBII KOPMYHEBBII MUTMEHT.

Ins obHapyxeHus 3aboneBaHUs
B TeYeHJe BereTalyIOHHOTO Iepuoja
npoBonAT obcnenoanud. OfHAKO IO
CUMIITOMaM OaKTepuaJlbHBIN OXOT
dacomu MOXHO CIyTaTh C APYTUMU
OaKTepuManbHBIMU  3ab0O/IeBaHUAMU
6060BbIX. Kpome TOro, BO3MOXHO
CKpBITOE 3apaKeHUe PacTeHMUI.

[/t BBIABIIEHNS U NOATBEPXKAEHM
OaKkTepuanbHOil MH(QeKUMM NpoBo-
IMTCS BbITe/eH1e OaKTepuil B YUCTYIO
KY/JIBTYPY U UX TabOpaTOpHOeE OlIpefie-
nenne (MruarpeBa, Kapumosna, 2018).
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[list BBISIBIIEHUS U UAEHTUUKALN
X. axonopodis pv. phaseoli ucIIONb3yIOT
OMOXMMIYECKE TECTh, COBPEMEHHBIE
METORBI CEPOJIOTVMYECKOIl ¥ MOJIEKY-
JIIPHOI [IMarHOCTYKM, TaKye KaK VM-
myHodnyopecuenTHblil MeTon (VID),
uMMyHOepMeHTHBI aHanus (VIDA),
METOZ, IIO/IVIMEPA3HO LIEITHOM peaKL VN
(TILIP) u mpyrue.

Peak1yio HerpsAMOT MIMMyHOQIyopec-
LIeHIVV IIPOBOJST C KOMMEPYECKMM Ha-
6opom pupmer Loewe (Tepmanms).

NOA ((DAS)-ELISA) nposopst
C IIOMOIbI0 KOMMeEPYECKIX HaOOPOB,
BBIIyCcKaeMbXx ¢upmamn Loewe
Biochemica GmbH (Tepmanus),
ADGEN Phytodiagnostics, Neogen Eu-
rope Ltd. (Bemko6puranmus), cornacHo
MHCTPYKLVSIM IIPOM3BORMUTENIEN.

Bakrepusi Pseudomonas savastanoi
pv. phaseolicola — Bo36ynuTens yrnosa-
TOJ1 GaKTepUaIbHOM ILATHUCTOCTH (aco-
JI — SIBJISIETCST BOKHBIM GaKTepyaIbHBIM
I1aTOreHOM (pacory OOBIKHOBEHHOIL.

OcHOBHBIMM U Hanojiee BOCIIPYIM-
ynBbIMU K Pseudomonas savastanoi pv.
phaseolicola pacTeHUsAMM-X035€BaMI SB-
nstiotcst pacredusi poma Phaseolus spp.,
B ocobeHHOCTH (Haconb OOBIKHOBEHHAs
Phaseolus vulgaris.

ITo manusiM EPPO Global Database,
B030ymuTens Pseudomonas  savastanoi
pV. phaseolicola BKTIOYeH B IlepeyHy Ka-
PAHTMHHBIX BPEIHbIX OPTaHM3MOB B Ta-
KIX CTpaHaX, Kak bpaswmas, Ilaparsaii,
Ypyrsait, Vispannb u baxpeiin, a B Ynm
00BeKT BK/IIOYEH B CIIVICOK OTPAHIIEHHO
PAaCIIpPOCTPaHEHHBIX KAPaHTVHHBIX 00Bb-
€KTOB Ha TePPUTOPUI TOCYAAPCTBA.

Buemnne mpusHaky —3abormeBaHyI
MOfOOHBI CUMITTOMaM OaKTepUasTbHOTO
oxora (acomu Xanthomonas axonopodis
pv. phaseoli M CUIBHO BapbUpPYIOT B 3aBU-
CHMOCTY OT YCTIOBUMIT cpenbl. ITpu mocese
3apa’KeHHBIX CeMsIH GaKTepro3 pasBuBa-
eTcst cucTeMHO. VIHOra MHGEKIOHHBIIT
[IPOLiECC  Pa3BMBAETCS O4YeHb OBICTPO
Y BBIPKAETCSI B XJIOPO3€ U YBsAHMN
HIDKHIUX JIVICTBEB DPACTEHWII, HPUBOZSI-
X K UX NPEeXIeBPEMEHHOMY YCBIXa-
HyIO. JIVCTBSI TIOp&KEHHBIX PACTEHMIT
JKEITOBAThle, BEpXHME JCTbs fedop-
MVPOBaHHbIE JI MO3al4Hble. Takue pac-
TEHWsI YBSAIOT B JHEBHOE BPeMsI CYTOK,
HO He3aBICUMO OT 3TOTO MOTYT IIPOROI-
JKUTB CBOE Pa3BUTIIE VI YCIIEBAIOT 06Pa30-
BaTh CeMeHA C 3aPKEHHBIM 3aPOJIbIILIEM.

JlokanmpHOe pasBuTHe 3ab0eBaHMA
IPOSIB/ISIETCS B BUJIE €AMHIYHBIX OyPBIX
ISITEH Ha CeMSFO/SIX WM MHOTOYNC-
JIeHHBIX MeNKMX (1-4 MM) MacC/ISTHUCTBIX
ILITEH HA HACTOSIIVIX JIACTBSIX, KOTOpbIE

BIIOC/IE[ICTBUY HeKpoTyaupyorcst. Han-
607tee XapaKTePHBIN MIPU3HAK OaKTEpPIO-
3a (acomt — popmupoBaHMe HIMPOKOTO
(1-3 cm) 6remHO-3€71EHOTO Opeona BO-
KPYT IISTHA, HOSIB/LIIOLIETOCS B PE3Yib-
TaTe BBIENIEHNs TIATOTEHOM TOKCHHOB.
Opeon Bcerpa NpeuIecTByeT IOSBIIe-
HUIO GaKTepManbHOI NATHUCTOCTH. Ha
cTe6/IIX 06pasyroTcs IPOfOIbHBIE Mac-
JITHUCTBIE IOJIOCHI C KPacHO-0ypoil Kail-
MOJ1, KOTOpbIE ¥ MOJIOABIX PACTEHMIT Ja-
cTo pacrpeckuBatorcs. Ha 606ax obpa-
3YeTCsI MHOTO MEJIKVX OKPYIJIBIX IISITEH,
o nepudepun KOTOPBIX CO BpeMeHeM
nosBAeTcs 6ypas Karima.

CemeHna HeOpa3BUThIE, >KENTOBA-
ThIe WIX KPEMOBBIE, C HU3KOIT BCXOXKe-
cTpio. Ha cemeHax MOryT HOABIATHCA
XapakTepHble MenKue 6GecdopmeHHbIe
SI3BOYKM, MOOOHBIE TIOBPEXIEHNAM
HACeKOMBIX. V3 Bcex MOpaKeHHBIX Ya-
CTell pacTeHMsI BbITeKaeT Oerblit 6akTe-
PUaIbHBINA 3KCCY/aT.

BakTepnanpHas mH(EKIMA COXpaHs-
€TCA B CeMEHAX U MOPaKEHHbIX PacTH-
TETIbHBIX OCTATKaX [0 UX PA3IOXKEHMS.
B nouse normbaer 6picTpo. B pacte-
HIIe MOXET IIPOHMKATh Yepe3 YCThUIA
U PaHKM.

VmmopT 3epHa 6060BBIX HA CEMEH-
HBI€ I[e/IM — OCHOBHOJ IYTb pacnpo-
cTpaHeHusi 3aboneBanus. bakrepun
JIOKaIM3YIOTCA  HPeMMYILeCTBEHHO
MEX/Jly CEMEHHOM KOXYpOJ U CeMs-
[OJISIMU, A TAK)KE HA IOBEPXHOCTH Ce-
MsH. B CM/IBHO IOpa’keHHBIX CeMeHax
6axTepuyu MHOIZA OOHAPYKUBAIOTCA
B TKaHAX CeMSAMOEN.

B0 OmyicaHO MHOXeCTBO IIPOLIERyp
muarHoctuku Pseudomonas savastanoi pv.
phaseolicola, Ho HV OfiHa U3 HUX He SBJIA-
€TCs1 OOLIENPUHSITOIL.

Jnsi BBIABNIEHUA U TIONTBEPXKIEHUS
GaKTepyanbHON MHQEKIUM TPOBOANTCS
BbIflefieHne OaKTepuii B 9UCTYIO KY/Ib-
TYPY U VX JIaOOpaTopHOE OIpeferieHye.
ITocne 4-5 pHell MHKyOammy Ha cpege
MT komonnu Pseudomonas savastanoi
pv.  phaseolicola  6enoBaTo-KpeMOBbIe,
IUIOCKME, OKpPYIIble, 4,5-5 MM B Jlame-
tpe. Ha cpefile MSP konmoHum okpyrible,
CBETJIO-KENThble, KYIOJI00OpasHble (Jie-
BaH-TIONIOKUTETIbHbIE), O7ecTsiIne, mIpo-
RYLMPYIOT (IyOpeCIyPYIOLVI IATMEHT.

[lepCreKTUBHBIM  HANpPaBIEHUEM
UIEHTU(PUKAIUY TIATOTeHA SBJISETCA
aHamm3 Ha ocHoBe IIIIP. BricTpbiil u
BBICOKOCTIEIVI(PUIHBII METOT, MOXKET
OBITH MCIIONIB30BaH KaK IS BBISABIIE-
HVsI BO30YAUTENsl B 9KCTPAKTE CEMSIH
(¢ ucnonpb3oBaHMEM IIPEBAPUTENH-
noro Boigenenusa JJHK), tak u mua
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IOpAMOro aHamu3a OaKTepuaIbHBIX
CMBIBOB 1 MAEHTUDVKALIMY CYCIIeH3WIA
YMCTBIX KYIBTYP.

ViccnemoBaHme, OCHOBaHHOe Ha aHa-
muse IIHP, croco6cTByeT MpoBeneHNIo
OBICTPOJT ¥ JOCTOBEPHOI JIVArHOCTUKA
Pseudomonas savastanoi pv. phaseolicola.

Corpypuuxkn  OIBY «BHUMKP»
paspabaTbIBalOT COBPEMEHHBIe BbICO-
KOYYBCTBUTE/IbHbIE METOHbI BbLIBJIe-
HVSA U upeHTUVKanyy Bo3OymuTenei
PKaBo-Oypoyl IATHUCTOCTU JIVICTbEB
dacomu Curtobacterium flaccumfaciens
pv. flaccumfaciens, yrmoBaroit 6ax-
TepUaIbHOM  IATHUCTOCTH  (acomu
Pseudomonas savastanoi pv. phaseolicola
u OaxTepyaspHOro oxxora ¢aconu
Xanthomonas axonopodis pv. phaseoli,
YTO IMO3BOJIAT IIPOBORUTDL TabOpaTOp-
HYI0 9KCIIepTU3Y IIOAKAPAHTUHHOTO
Marepuana npu ummopte ero B PO (Ur-
HatbeBa, Kapnmosa, 2018). ITpu mpo-
BelleHM! abOpaTOPHbIX BaIMAALVOH-
HBIX VICHIBITaHMI MCIIO/IB3YIOT IITaMMBI
u3 6akrepuanbHoil Kowtekunu OIBY
«BHUWMKP», HacumrbiBarouiein 6osee
TpexcoT efmHu (puc. 7.1, 7.2).

Cy1ecTBeHHOe BIIVsIHME Ha JOCTOBEP-
HOCTb Pe3y/IbTaTOB [MAarHOCTUKU OKa-
3bIBaeT BBIOOp IIpaliMEpOB M OITUMM-
3aima coctaBa [IIJP-cmecu. Pasmranbie
Habopbl mis Beienenus J[JTHK xapak-
TEPU3YIOTCA  OIpeMeNeHHbIM YPOBHEM
YyBCTBUTEIBHOCTH.  JIMarHocTmyeckye
TeCT-CYCTEMBI Pa3/IMYAIOTCA IO CTENeHN
B3aVIMOJIEVICTBYA TIPAIMEPOB C PEAKLIM-
OHHOJT CMechIO. [IJ151 KOpPEeKTHOI paboThI
IVIaTHOCTMYECKOro Habopa HeoOXOfyMo
IPOBOIUTD Ba/IANIALIMIO TECT-CUCTEMBbI
I OIpefieNieHNs] aHAJIMTUYECKO JyB-
CTBUTENBHOCTU (puC. 8), aHA/IMTUYECKOI
CHeIMUYHOCTY, CEeNeKTUBHOCTH, IIO-
BTOPAEMOCTM ¥ BOCIIPOU3BOIVIMOCTIL.
BaxxHo TatoKe, YTOOBI TeCT-cycTeMa OblIa
yHOOHO I IPOBeeHNs CTaHIAPTHON
7TabOPaTOPHOI SKCIIEPTU3bI, @ IIPUTOTOB-
JIeHJie PeaKIMIOHHOJ CMeCH 3aHMMAJIO
KaK MOXXHO MeHbllIe BpeMEeHI.
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BACTERIAL DISEASE PATHOGENS
OF GRAIN LEGUMES AND
DEVELOPMENT OF METHODS
FOR THEIR DIAGNOSTICS
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Abstract. The Russian Federa-
tion exports grain legume products
to countries that have phytosanitary
requirements for bacterial disease
pathogen absence. The article brief-
ly considers the biological features of
bacterial pathogens of grain legumes,
host plants, symptoms, damage and
methods of diagnostics.

Keywords. Curtobacterium flac-
cumfaciens pv. flaccumfaciens, Pseu-
domonas savastanoi pv. phaseolicola,
Xanthomonas axonopodis pv. phaseo-
li, grain legumes, bacterium, disease
pathogen.

Seeds of grain legumes are a highly
nutritious and concentrated product
and an important component of feed
for farm animals. The high content
of protein in grain legumes is ob-
tained by fixation of air nitrogen as
a result of the symbiotic activity of
nodule bacteria.

The development of modern diag-
nostics methods is required due to
the need for a comprehensive analy-
sis of bacterial pathogens of grain le-
gumes, including the analysis of the
probability of their introduction into
the territory of the Russian Federa-
tion with different types of products
from various countries, the analysis
of the probability of establishment
in specific regions of Russia, taking
into account the specificity of abiotic
and biotic factors, the analysis of the
probability of a versatile impact on
the economy of Russia, the analysis
of the state of the environment and
the analysis of the social situation in
its territory.

Pest spread control plays an im-
portant role in the protection of ag-
riculture and the environment. This

issue is relevant because the Russian
Federation exports seeds of grain le-
gumes to different countries that im-
pose phytosanitary requirements, in
particular, the absence of pathogens
of bacterial diseases on leguminous
grain for seed purposes.

The main bacterial diseases of
grain legumes are caused by the bac-
terial tan spot of bean Curtobacteri-
um flaccumfaciens pv. flaccumfaciens
(Fig. 1), the angular leaf spot of bean
Pseudomonas savastanoi pv. phaseo-
licola (Fig. 2), and the bacterial
blight of bean Xanthomonas axono-
podis pv. phaseoli (Fig. 3).

These pathogens reduce crop
yields and quality of seeds of grain
legumes which makes them eco-
nomically significant. Control of
bacterial diseases is possible when
using pathogen-free seeds and crop
rotation. Effective chemical protec-
tion means against these pathogens
are not currently available. The in-
troduction of these bacteria into
new regions may occur with infected
seed (mainly beans and soybeans),
and the infection may be latent,
which could cause serious problems
in grain legume production.

These bacterial diseases are of
phytosanitary significance for the
countries of the Eurasian Economic
Union, first of all, for the cultivation
area of Phasoleus spp.

The pathogen C. flaccumfaciens
pv. flaccumfaciens was included
into the European and Mediterra-
nean Plant Protection Organiza-
tion (EPPO) A2 List of quarantine
objects (https://www.eppo.int). The
bacterial tan spot of bean has quar-
antine status also for the Caribbe-
an Plant Protection Commission
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(CPPC) and Inter-African Phy-
tosanitary Council (IAPSC).

The main and most susceptible
host plants to the bacterial tan spot
of bean are plants of the Phaseo-
lus spp. genus, especially bush bean
Phaseolus vulgaris, runner bean
P coccineus, Lima bean P. lunatus,
field pea Pisum sativum, adzuki bean
Vigna angularis, mung bean V. radia-
ta, black gram V. mungo, black-eye
pea V. unguiculata, soybean Glycine
max, Australian pea Lablab purpu-
reus. The disease has been reported
on the plants of Ipomoea genus, in
particular Ipomoea violacea, as well
as Zornia.

The majority of cultivated and
wild forms of the above-mentioned
plants are widely spread in Russia.

The first mention of bean disease
dates back to the early 20th century.
The pathogen C. flaccumfaciens pv.
flaccumfaciens has been identified
but has not established in Greece
and Hungary. Bacteriosis is common
in the Americas, Europe and some
African countries. On the territo-
ry of the Russian Federation it was
reported in the beginning of 1980
on the soybean in the Far East and
some southern regions (Nikitina,
Shchelko, 1982), which, however,
requires confirmation by modern
methods.

The main pathway of C. flaccumfa-
ciens pv. flaccumfaciens to new terri-
tories is the seeds of beans, soybeans,
peas and other plants.

The pathogen of the bacterial tan
spot of bean preserves both on the
surface and inside the seeds, remain-
ing viable under extremely adverse
environmental conditions. Bacterio-
sis has been shown to remain via-



Fig. 5. Changes in the colour and shape of bean seeds infected by C. flaccumfaciens pv. flaccumfaciens (photo by Harveson et al., 2015)

Puc. 5. Msmenenue ueema u dopmot ceman daconu npu nopaxcenuu C. flaccumfaciens pv. flaccumfaciens (pomo Harveson et al., 2015)

ble during storage of contaminated
seeds for 24 years under laboratory
conditions (https://www.eppo.int).

The pathogen of C. flaccumfaciens
pv. flaccumfaciens is able to persist
in the soil during unfavourable win-
ter periods for at least two years in
the case of “legume - wheat” crop
rotation. Bacteriosis is preserved in
plant debris and weeds.

There is no information about the
vectors of C. flaccumfaciens pv. flac-
cumfaciens, but there is evidence that
Meloidogyne incognita nematode
may contribute to the penetration of
the pathogen into the plant through
wounds. The disease is exacerbated
by any factor damaging the plant
(human, animal, agricultural equip-
ment, etc.) (Harveson et al., 2011;
Schwartz et al., 2005). The pathogen
penetrates the plant through dama-
ged roots and ground parts.

C. flaccumfaciens pv. flaccumfa-
ciens infects the plant in the absence
of drip-liquid water, while penetra-
tion of the pathogen into the plant
through stomata was not observed.

Once in the plant, the bacterium fills
the vascular tissue quickly enough.

The bacterium forms yellow,
round, smooth, flat or slightly con-
vex colonies on the meat peptone
agar that are shiny, translucent, with
even edges. When incubated on NBY
and YPGA mediain the darkat 23 °C,
round colonies appear 2-3 days later,
2-4 mm, smooth with whole edges,
more often convex and translucent,
less often flat and translucent (Fig. 4).
The colouration of colonies varies
depending on temperature and pH,
from creamy yellow to bright yellow
or orange, which becomes darker
with time.

Young bean plants (5-8 cm high)
die overwhelmingly when infected
with C. flaccumfaciens pv. flaccumfa-
ciens. When infected in later growth
phases, the plant can survive and
form mature seeds. The disease is
characterized by the loss of turgor,
wilting of leaves or their parts at
high temperature and restoration of
the condition at a low temperature
in the evening hours. As a result of

clogging of vessels, the movement of
water and nutrients to the plant or-
gans stops, leaves become brown and
fall off.

The symptoms are more evident
on bean seeds (Fig. 5). If the seeds
are visually healthy, they can all
be infected with a latent infection.
Watery spots sometimes appear on
young seeds which subsequently
become yellowish-green, on mature
plants damage is more evident -
they become olive-green colour
while healthy seeds remain yel-
low. With systemic infestation, the
seeds of white seed bean varieties
become bright yellow; the change
in colour is less noticeable in va-
rieties with coloured seeds. In the
latter case, a small spot of yellow
slime near the scar may be notice-
able, the shape of the seeds may
also be altered, wrinkled.

The plants wilt during the day and
regenerate the turgor in the evening,
when young bean sprouts become
infected with C. flaccumfaciens pv.
flaccumfaciens. There is a necrosis
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Fig. 6.1. Bacterial colonies of C. flaccumfaciens pv. flaccumfaciens on YPGA medium
(photo by 1. M. Ignatyeva, FGBU “VNIIKR”)
Puc. 6.1. Kononuu 6axmepuii C. flaccumfaciens pv. flaccumfaciens

Ha cpede YPGA (pomo U.M. Vlenamvesoii, PI'BY « BHUNKP»)

of the lower and later upper leaves of
the plant. Necrosis is not pronounced
when there are watery spots.

Adult plants do not wilt, small
chlorotic spots are formed on leaves
under dry conditions. Necrosis at
the bean seam may result in the for-
mation of atypical, unfilled seeds.

According to available informa-
tion, C. flaccumfaciens pv. flaccumfa-
ciens is one of the most important
leguminous diseases in the United
States, which in some years led to
the complete loss of crops. In 1947,
in Idaho, there have been serious
outbreaks of the disease, and yield
losses exceeded 60%.

There are reports about the sud-
den outbreak of the disease in the
United States in Nebraska and North
Dakota in the period from 2003 to
2006 (Harveson et al., 2006, 2011).

In the EPPO region, the pathogen
of C. flaccumfaciens pv. flaccumfa-
ciens is significant, particularly in
legumes in Turkey.

Effective bacteriosis control is
possible with the use of bacteria-free
seeds and crop rotation.
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To detect the disease during the
growing season, examinations are
carried out (Ignatyeva, Karimova,
2018). However, the symptoms of
the bacterial tan spot of bean can be
confused with other legume bacteri-
al diseases. In addition, there may be
a hidden plant contamination.

To detect and confirm bacterial
infection, bacteria are isolated in a
pure culture (Fig. 6.1, 6.2) and iden-
tified in laboratories; biochemical
tests, modern methods of serolo-
gical and molecular diagnostics such
as immunofluorescence assay (IFA),
polymerase chain reaction (PCR),
enzyme-linked immunosorbent as-
say (ELISA) and others are used.

Immunofluorescence assay (IFA)
can be used to confirm the identity
of the pure culture of the suspect-
ed bacterium C. flaccumfaciens pv.
flaccumfaciens. Commercial an-
tisera are available (e.g. Florilab,
Neogen-Adgen, Plant Research In-
ternational). For IFA a bacterial
suspension of 10° CFU/ml is used,
as described in EPPO PM 7/97
(https://www.eppo.int).
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Protocols for PCR analysis develo-
ped by Tegli et al. (2002) and Gui-
maraes et al. (2001) are described in
EPPO PM 7/102 diagnostic protocol
(https://www.eppo.int). BOX-PCR
is described in EPPO RM 7/100
(https://www.eppo.int). If it is neces-
sary to confirm and check the patho-
genicity of the identified bacteria,
pathogenicity tests are carried out
on the seeds and seedlings of the
Fabaceae family plants.

The bacterial blight of bean
caused by X. axonopodis pv. phaseo-
li was first described in 1893, and the
pathogen was isolated in a pure cul-
ture and identified in 1897 by Smith
(Zaumeyer, 1930).

X. axonopodis pv. phaseoli is
usually divided into three groups.
X. axonopodis pv. phaseoli var.
fuscans produces diffuse brown
pigment in a pure culture, which
is the result of the secretion and
oxidation of homogenistic acid, an
intermediate in the catabolic path-
way of tyrosine; and the pigment
production can be increased with
tyrosine (Goodwin, Sopher, 1994).
X. axonopodis pv. phaseoli var. in-
dica produces a diffuse brown pigment
in a pure culture, the secretion of
which cannot be increased by tyrosine
(Bradbury, 1986). X. axonopodis pv.
phaseoli does not produce brown pig-
ment in a culture.

This bacteriosis affects many
Phaseolus species, pea (Pisum sa-
tivum), garden lupin (Lupinus poly-
phyllus), Australian pea (Lablab pur-
pureus). Races of X. axonopodis pv.
phaseoli were reported on rice bean
(Vigna wumbellata, P. calcaratus),
mat bean (Vigna aconitifolia), green
gram and mung bean (V. radiata,
P aureus), black gram (Vigna mungo)
(Bradbury, 1986). Opio et al. (1996)
identified eight races of X. axonopo-
dis pv. phaseoli on P. acutifolius.

The bacterial blight of bean
X. axonopodis pv. phaseoli is com-
mon throughout the world, in most
areas where grain legumes are
grown, except in arid tropical areas.

The pathogen has been report-
ed from some states in the United
States, many countries in North,
Central and Latin America, Asia and
the Pacific Islands.

The bacterial blight of bean
X. axonopodis pv. phaseoli is a qua-
rantine pest and is listed in the EPPO



List A2; it is found locally or widely
in a number of countries producing
grain legumes in the EPPO region.

The bacterial blight of bean X. axo-
nopodis pv. phaseoli is retained on
and inside seeds, contaminated plant
residues, surfaces of host plants and
other plants (Saettler, 1991).

Seeds are the main pathway of
the pathogen to new regions. In
addition, seeds play a major role
in the viability of X. axonopodis pv.
phaseoli.

Infection of the flower buds and
young pods can lead to the transfer
of X. axonopodis pv. phaseoli through
the vascular system to the formation
of seeds, which causes an internal in-
fection (Aggour et al., 1989). Plants
grown from contaminated seeds
have damaged seed lobes, knots and
primary leaves.

The pathogen X. axonopodis pv.
phaseoli develops on the surface of
host plants and other plants (Ca-
fati, Saettler, 1980). The growth of
the pathogen on the surface of host
plants contributes to the develop-
ment of a population that can, un-

der favourable conditions, cause an
infestation of plants. The bacteria
penetrate the plants through the
stomach or wounds, then move to
intercellular spaces, leading to the
gradual dissolution of the stem core.
Sometimes some bacteria from pa-
renchymal tissue penetrates the con-
ductive system of the plant, where it
continues to develop in the form of
tracheobacteriosis and causes sys-
temic infection.

Disease symptoms appear on all
the above-ground organs of the
plant.

When a young bean is infected,
the seeds tend to rot, wrinkle or de-
form. When bacteria penetrate the
funicle on the seed cicatrice, you
can see a change in colour, yellowish
or brownish spots on the seed coat.
Sometimes seed infection can be
asymptomatic.

When sowing seeds infected with
the bacterial blight of bean X. axo-
nopodis pv. phaseoli, some seedlings
die. Shoots have a partially or com-
pletely destroyed growth point, so
the seed lobes remain glued together

and the plant dies. This symptom is
known as “snake head”.

When the real leaves are contami-
nated in the field punctures that
grow to large, reddish-brown water
spots with a narrow yellow rim from
on them. Damaged places get darker,
leaves quickly necrotize and fall off.
Plants affected by X. axonopodis
pv. phaseoli look burned, which is
a characteristic feature of bacterial
blight of bean.

Infection can occur in any part
of the seed in the form of small wa-
tery spots, which gradually increase.
Sometimes the spots are surrounded
by a distinctly narrow red-brown or
brick-red border.

The bacterial blight of bean
X. axonopodis pv. phaseoli causes
significant losses of grain le-
gumes in temperate, tropical and
subtropical climates. The high
prevalence of the pathogen, its
ability to cause significant crop
losses, difficulties in control,
seed dispersal, etc. have made
X. axonopodis pv. phaseoli one of
the most important pathogens for

Fig. 6.2. Bacterial colonies of C. flaccumfaciens pv. flaccumfaciens on YPGA medium, sowing with rearing

(photo by I.M. Ignatyeva, FGBU “VNIIKR”)

Puc. 6.2. Kononuu 6axmepuii C. flaccumfaciens pv. flaccumfaciens na cpede YPGA, noces c pazeéedenusmu
(pomo VI.M. Uenamvesoii, OI'BY « BHUNKP»)
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grain legumes worldwide (Irigoyen,
Garbagnoli, 1997).

Large losses of crop yield are ob-
served during an early infestation
of plants. This is due to premature
defoliation, which reduces the avail-
able area of photosynthesis, prevents
translocation and reduces the num-
ber and size of seeds. As a result, the
quality of products is reduced.

The degree of harmfulness is also
affected by the growth phase of the
culture at the time of infection with
bacteriosis: the earlier the infection
occurred, the greater crop losses can
be expected.

Bacteria X. axonopodis pv. phaseoli
are gram-negative, aerobic, mobile
rods with size 0.4-0.9 x 0.6-2.6 um,
with one polar flagellum. X. axono-
podis pv. phaseoli var. fuscans pro-
duces a diffuse brown pigment in a

culture of complex or tyrosine-con-
taining nutrient media.

To detect the disease during the
growing season, examinations are
carried out. However, the symptoms
of the bacterial blight of bean can be
confused with other bacterial legume
diseases. In addition, there may be a
hidden plant contamination.

In order to detect and confirm
bacterial infection, bacteria are ex-
tracted into a clean culture and iden-
tified in the laboratory (Ignatyeva,
Karimova, 2018).

To detect and identify X. axonopo-
dis pv. phaseoli, they use bioche-
mical tests, advanced serological
and molecular diagnostic tech-
niques such as immunofluorescence
assay (IFA), immunoassay (ELISA),
polymerase chain reaction (PCR)
and others.

Fig. 7.1. Collection of phytopathogenic bacteria of FGBU “VNIIKR”, placed for long-term
storage by cryopreservation method (-70 °C) in the freezing chamber

(photo by 1.M. Ignatyeva, FGBU “VNIIKR”)

Puc. 7.1. Konnexuus gumonamozennvix 6axmeputi ®I'GY « BHUMKP», 3an00eHHbIX HA

onumenvHoe xparneHue memooom kpuoxorcepsavuu (-70 °C),

pasmeuterue 6 MOPO3UNMLHOLL Kamepe
(¢pomo U.M. Venamvesoii, PI'BY « BHUNKP»)
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Indirect immunofluorescence
reactions are carried out with com-
mercial kits of Loewe company,
Germany.

IFA ((DAS)-ELISA) is carried out
using commercial kits manufac-
tured by Loewe Biochemica GmbH
(Germany), ADGEN Phytodiagnos-
tics, Neogen Europe Ltd. (The UK)
according to the manufacturer’s in-
structions.

Bacterium Pseudomonas savasta-
noi pv. phaseolicola is an important
bacterial pathogen of bush beans
and causes angular leaf spot of bean.

The main and most susceptible
host plants to Pseudomonas savasta-
noi pv. phaseolicola are plants of the
Phaseolus spp. genus, in particular,
the bush bean Phaseolus vulgaris.

According to EPPO Global Data-
base, Pseudomonas savastanoi pv.
phaseolicola is included in the list of
quarantine pests in such countries as
Brazil, Paraguay, Uruguay, Israel and
Bahrain, while in Chile the object is
included in the list of quarantine ob-
jects with limited distribution.

External symptoms of the disease
are similar to those of the bacterial
light of bean of Xanthomonas axo-
nopodis pv. phaseoli. Symptoms vary
greatly depending on environmental
conditions. When sowing infected
seeds, bacteriosis develops systemati-
cally. Sometimes the infectious pro-
cess develops very quickly and is
expressed in chlorosis and wilting of
the lower leaves of plants, leading to
premature drying. The leaves of the
affected plants are yellowish, the up-
per leaves are deformed and mosaic.
Such plants wilt during the daytime,
but regardless of this can continue
their development and have time to
form seeds with an infected embryo.

Local development of the disea-
se is manifested in the form of
single brown spots on the seeds
or numerous, small (1-4 mm),
oily spots on these leaves, which
subsequently necrotize. The most
characteristic feature of bean bac-
teriosis is the formation of a wide
(1-3 cm) pale green halo around
the stain, which appears as a re-
sult of the release of pathogenic
toxins. The halo always precedes
the appearance of bacterial spots.
The stems form longitudinal oily
stripes with red-brown edging,
which are often cracked in young



plants. Many small, rounded spots
are formed on the beans, on the
periphery of which a brown bor-
der appears with time.

Seeds are underdeveloped, yello-
wish or creamy, with low germina-
tion. Seeds may have characteristic
small, shapeless ulcers that look like
insect damage. A white bacterial ex-
udate flows out of all affected parts
of the plant.

Bacterial infection persists in the
affected plant residues and seeds.
In contaminated plant residues, the
pathogen persists until decomposi-
tion. It dies quickly in the soil. It can
penetrate plants through the stomata
and wounds.

Import of legume grain for seed
purposes is the main pathway of the
disease. Bacteria are mainly located
between the seed coat and the seed
lobes, as well as on the surface of
the seeds. In severely affected seeds,
bacteria are sometimes found in the
tissues of the seeds.

Many procedures have been de-
scribed for the diagnostics of Pseu-
domonas savastanoi pv. phaseolicola,
but none of them are commonplace.

In order to detect and confirm bac-
terial infection, bacteria are extract-
ed into a clean culture and identified
in the laboratory. After 4-5 days of

Fig. 7.2. Collection of phytopathogenic bacteria of FGBU “VNIIKR”, placed for long-term
storage by the method of cryopreservation (-70 °C) in a cryostand

(photo by 1.M. Ignatyeva, FGBU “VNIIKR”)

Puc. 7.2. Konnexuus gpumonamozennvix 6axmepuii ®I'BY «BHUNKP», 3anoxentvix Ha

Onumernvtoe xparetue memooom kpuoxorcepsauuu (-70 °C), pasmeuserue 8 Kpuowmamuee
(¢pomo V.M. Vznamvesoii, PI'BY «BHUVIKP»)

MT medium incubation, Pseudo-
monas savastanoi pv. phaseolicola
colonies are whitish-cream, flat,
rounded, 4.5-5 mm in diameter. On
the MSP medium the colonies are
rounded, light yellow, dome-shaped

Fig. 8. Results of determination of analytical sensitivity of test-systems for

identification of phytopathogenic bacteria taking Curtobacterium flaccumfaciens

pv. flacumfaciens as an example

Puc. 8. Pesynvmamvt onpedeneHus aHATUMU4ecKoii 4y6cmeumenvHocmu

mecm-cucmem 011 udenmuduxayuu umonamozennvix 6axmepuii Ha npumepe

Curtobacterium flaccumfaciens pv. flacumfaciens
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(levan-positive), shiny, produce flu-
orescent pigment.

A promising direction of pathogen
identification is PCR-based analy-
sis. The rapid and highly specific
method can be used to identify the
pathogen in the seed extract (using
preliminary DNA extraction), as
well as for direct analysis of bacterial
washing material and identification
of pure crop suspensions.

PCR-based analysis provides quick
and reliable diagnostics of Pseudo-
monas savastanoi pv. phaseolicola.

Employees of research laborato-
ries of FGBU “VNIIKR” carry out
the development of modern highly
sensitive methods of detection and
identification of the bacterial tan
spot of bean Curtobacterium flac-
cumfaciens pv. flaccumfaciens, the
angular leaf spot of bean Pseudomo-
nas savastanoi pv. phaseolicola and
the bacterial blight of bean Xan-
thomonas axonopodis pv. phaseoli,
which allows to carry out labora-
tory studies of imported regulated
articles - grain legumes (Ignatyeva,
Karimova, 2018). During laborato-
ry validation tests strains from the
bacteriological collection of FGBU
“VNIIKR” are used, which includes
more than three hundred plant
pathogenic strains (Fig. 7.1, 7.2).

KAPAHTUH PACTEHUI. HAYKA M ITPAKTUKA 39



The choice of primers and op-
timization of PCR mixture com-
position have a significant impact
on the reliability of diagnostic
results. Different DNA extraction
kits are characterized by their
sensitivity level. Diagnostic test
systems differ in the degree of
interaction of primers with the
reaction mixture. For correct
operation of the diagnostic kit, it
is necessary to carry out valida-
tion of the test system in order to
determine the analytical sensitiv-
ity (Fig. 8), analytical specificity,
selectivity, repeatability and re-
producibility. It is also important
that the test system is convenient
for standard laboratory examina-
tion and that the preparation of
the reaction mixture takes as lit-
tle time as possible.
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HEITIOBUPYC KOJIBIIEBOM
MMATHUCTOCTU MAJIVHBI
RASPBERRY RINGSPOT VIRUS -
HOBBIV1 KAPAHTUHHDBIN
OPTAHU3M, BKJIFOUEHHBIN

B CIIMICOK EASC

IO.H. IIpuxoovko, 6edyuiuii nayunoui compyorux HMO® ®I'BY « BHUWKP»
K.O. Tuxonosa, nayunviii compyonux HMOD O®I'BY «BHUNUKP»

AnHotanua. Henosupyc Raspberry
ringspot virus Aénsemcs Kapanmum-
HbIM 8PEOHbIM OpP2AHUSMOM, BKIIHO-
yenHvim 6 2018 200y 8 Edunuviii nepe-
4eHb KAPAHMUHHBLIX 00vexmos Ee-
Ppasutickozo IKOHOMUHECK020 CO103a.

B cmamve xkpamxo paccmompenvt
6uonozuueckue 0cobeHHOCMU HeNo-
suUpyca Konvyeeol NAMHUCIOCU
manunvt (RpRSV), eeo pacnpocmpa-
HEHHOCMb U  PACMEHUA-X035€e6q.
ITpusedenvr cumnmomvr RpRSV Ha
OCHOBHBLX PACMEHUAX-X03Ae6aX.

Knrouespie cnoBa. Henosupyc, 6u-
pyc xonvyesoll nAmMHUCMocmMu ma-
nunst, PHK, nepenocuuxu, pacmenus
X037€64, CUMNINOMDL.

HemoBypyc KonbleBoil IATHU-
croctu mManuusl (RpRSV) Bxogut B
Ilepeyenp perynmpyemMplX HeKapaH-
TUHHBIX OpraHusMoB Poccuiickoi
Depepauun, B 2018 roy BKI04YEH B
[Tepeyenp Al kapaHTMHHBIX 00bek-
TOoB EBpasmiickoro sKOHOMMYECKO-
ro corw3a. JlaHHBI/ ITIaTOreH MMeeT
CTaTyC KapaHTUMHHOTO OO0DbeKTa B
Kanapge, CIIIA, Hopserun, Typuumn,
Yxpanne u Unnu.

RpRSV, BnepBble omnmcaHHBIN Ha
manude B Ilormaugum (Cadman,
1956),
noarpynnsl A popa Nepovirus ce-
MelicTBa Secoviridae.

Bupnonsi RpRSV nsomerpudeckoit
¢dbopMBI, ¢ 5- MIM 6-TpaHHON KOH-
¢urypanueir, suamerpom 28-30 HM
(puc. 1). EgunctBenHsIit 6€10K 060-
JIOYKM MMeeT MOJNEKYIAPHYI0 Maccy
54 xJTa (Murant, 1978).

ABNAETCA TIIPEOCTABUTENEM

ITenom RpRSV coctomt ms pByx
monexyn PHK (PHK-1 n PHK-2) ¢
MOJIEKY/ISIDHOJI  MacCOil  COOTBET-
crBeHHo 8,48 kb u 4,24 kb. O6e
renomable PHK HeoOxogumbl pis
nHpeknuoHHOro mponecca. Pac-
mudpoBaHa IMOJHAsA IOCTIEfOBa-
TenbHOCTb HyKneotujsoB PHK-1 u
PHK-2 BuHOrpaHOrO ¥ BUIIHEBOTO
mrtamMMmoB, PHK-2 mornanpmckoro
mramma (Blok et al., 1992; Wetzel
et al.,, 2006), a TakXe 4YacTM4YHaA
IIOC/IefOBATe/IbHOCTD HYK/IEOTH/IOB
PHK-2 psapa gpyrux nsonaTos 3TOTO
Bupyca (Scott et al., 2000).

lTenomnaa opranmsanua RpRSV
TUIINYHA I TIPEefCTaBUTeENe pofa
Nepovirus. O6e renomubie PHK
UMEIT 3-KOHIEBOI monu(A)-Tpakr

U He TPaHCIMPYIOIMIICA YIaCTOK Ha
5'—KOHue. PHK-1 comepxut 4 rexa,
KOJUPYIOIMUX PHK-nonumepasy,
nporenHasy, NTR-cBasbBarommit
NPOTeNH ¥ 5-KOHIIeBON KOBa/eHT-
HO CBS3aHHBIN NpoTeMH. B cocras
PHK-2 BxopAT ABa reHa, KOgupylo-
X TPAHCIOPTHBIN OeloK U OemoK
0060/109KN.

PHK-1 xopupyeT feTepMMHaH-
ompegmensgoIINe Kpyr pac-
TeHWI1-X035eB, IepeHOCUMOCTb
ceMeHaMM MU THUI CUMITOMOB,
a PHK-2 - gerepMuHaHTHI, Onpe-
TensAolnye IepeHOCHMOCTh HeMa-
TO/laMM¥, CEPOJIOTUYECKYIO CIIeIN-
GUYHOCTD M TUI CHMITOMOB
(Harrison et al., 1972; Murant et
al., 1978).

THI,

Puc. 1. Bupuonwvt RpRSV (Murant et al., 1978)
Fig. 1. RpRSV virions (Murant et al., 1978)
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RpRSV unbunupyer Bce TkaHu u
OpTaHBl PacTeHMIT-X0351eB, BKIIOYasd
ceMeHa, IIBIIbITY M MepUCTeMBl. B 3a-
pPaKeHHBIX KJIeTKax BUpYyc obpasyer
BK/IIOUEHNA, Pa3NN4MMble B CBETO-
BOM MMKPOCKOIe. DTV BKITIOYEHUA
MOTYT arperatmpoBarbcsa ¢ pubo-
coMaMM M 9HJOIUIa3MaTUYeCKUM
PETUKYTIOMOM ¥ YacTO OKPYIXEHBI
meM6paHamu. Kak npasuno, Bupuo-
Hbl RpRSV cocpemorouens! B nuro-
mnasMe Kiaetok (Murant et al., 1978).

Ha 6onpume paccrosanusa RpRSV
pacrpocTpaHAeTCs C 3apaKeHHBIM
IIOCAaJlOYHBIM MaTepuaroM U C ce-
MeHaMI HEeKOTOPBIX pacTeHmit. Eme
OHMM MCTOYHMKOM MHQEKIMM MO-
XKeT ABATHCA ITOYBA Ha KOPHAX ca-
XeHIIeB ¥ IIOYBEHHBIN cybcTpar B
KOHTelHepaX ¢ YKOPEeHeHHBIMM pac-
TEeHMAMY, B KOTOPOM MOTYT COXpa-
HATbCA HEMATOAbl — IIEPEHOCUMKMU
RpRSV.

[IpupogHBIMU HepeHOoCYMKa-
mu RpRSV sABnsaoTca HemaTopmsl
Longidorus elongatus, Longidorus
macrosoma u Paralongidorus maxi-
mus, OTHOCAIMeCA K CeMelCTBY
Longidoridae (Brunt et al., 1996).

Hemaropna Longidorus elongatus
IMMPOKO pacHpocTpaHeHa B Espome
(EFSA, 2013). B eBpomnerickoit yacTu
Poccuiickoit ®emepanum STOT BUJ,
TaKXe JOCTaTOYHO 4YacTO BCTpedva-
eTCA Ha IUIOfIOBBIX, ATOTHBIX KYIIb-
Typax M AMKOPACTYIIUX PaCTeHUAX
(Ilpuxompko, Mernnuxasa, 1994),
9To 0OyCIaBIMBaeT MOCTOSHHYIO
OTIACHOCTb  3apakKeHUsA BUPYCOM
300POBBIX PACTEHMI.

Hemaropa Longidorus macrosoma
pacnpocTtpaHeHa B 13 crpaHax EBs-
pons (EFSA, 2013). VMmeerca co-
obmeHue O BBIABIEHUU 3TOTO BUJA
B pusocdepe pacTeHUI MaaMHBl U
3eM/IAHUKM TIeCHON B BopoHexckoit
o6nmactu (Brown et al., 1990).

Ycranosneno, 4to RpRSV me-
PEHOCUTCA C CeMeHaMM MaluHBI
(Moxxer OBITH 3apaxkeHO Ho 18%
ceMAH), 3eMasaHuku (35-49%), cou
KyneTypHOU Glycine max (go 7,2%),
con yccypuiickoit Glycine soja (mo
20%), neryuuu Petunia violacea (no
16,5%), a TakXKe C CeMeHaMM COp-
HBIX PACTEHMIl — NACTyUIbell CYMKM
Capsella bursa-pastoris v 3Be3f4at-
ku cpepHelt Stellaria media. 3apa-
JKEHHDbIE CeMeHa ABJIAITCA BaXKHeN-
muM croco6om coxpanenus RpRSV
B mpupoge (Lister, Murant, 1967;
Phatak, 1974).
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RpRSV nerko mepepaercs Takxke
NPUBUBKON M MEXaHUYECKOM MHO-
KynAnueil cokoM OONTBHBIX pacTe-
HMII, HO HE€ COXpaHseTcad B BOJE,
PacTUTENbHBIX OCTaTKaxX M B IOYBe
(Brunt et al., 1996).

B Benukobpuranuy nugeHTHGuUIN-
poBano Tpu mramma RpRSV, 3apa-
JKAIOIMX MalMHY:

- THUIIOBOW, WUAU IIOTIaHACKUIN,

mraMM (Scottish strain) nepenocur-
cs1 Hemaropoit Longidorus elongatus;

- amrmumiickmit wramMm (English
strain) IepeHOCUTCS HEMaTojoil
Longidorus macrosoma, oTnndaeTcs
OT IIOTIAHZCKOrO LITaMMa CepoJo-
TUYeCKH;

- IITAaMM JKe/ITOJ IATHUCTOCTU
ManuHbl copta Jlnoitp xopmx
(Lloyd George yellow blotch strain)
3apajkaeT COpTAa MaJMHBI, MMMYH-
Hble K LIOT/IAHJCKOMY LITaAMMY, Ce-
pONOrMYecKy MAEHTHYEH MIOTIAH[-
CKOMY IITaMMY, I€PEHOCUTCS HeMa-
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Puc. 2. Cumnmomvt Ha nucmovsax maaunot copma Malling Jewel,
evi3éannvle 3apaxcenuem RpRSV
(¢pomo Scottish Horticultural Research Institute, Benuxo6pumanus)

Fig. 2. Symptoms on raspberry leaves of the Malling Jewel variety
caused by RpRSV infection
(photo by Scottish Horticultural Research Institute, Great Britain)



topoit Longidorus elongatus (Murant
et al., 1978; Brunt et al., 1996).

V3BeCTHBI BUINHEBBINI U BUHO-
rpapgsbiil mraMMel RpRSVY, a takke
Lle/IbII PAR OPYTUX M30NATOB 9TOTO
BUpyca cO crnenuduyeckuMmu u re-
HETUYECKUMM 0COOeHHOCTAMMU. Pas-
mmunA Mexpy mrammamm RpRSV
IIpeUMYLIeCTBEHHO  O0YC/IOBJIEHBI
HaJ4MeM TeHeTUYeCKMUX pas3nnmduii
B reHe 6eKa 000IOYKM UX U30TATOB
(Scott et al., 2000).

Pacrennmamn - xo3seBamu RpRSV
ABATCca cnepyomue Buapl (EFSA,
2013; CBI, 2018; EPPO, 2018):

a) IUIOJOBBIE KYIBTYpBI:  de-
pewns (Prunus avium), BUIIHA
(Prunus cerasus), abpukoc (Prunus
armeniaca),  CIMBa  JOMAIlIHAA
(Prunus domestica), nepcux (Prunus
persica), munpanb (Prunus dulcis),
naspoByinHA (Prunus laurocerasus);

6) ArogHble KyIbTYpbl: MajMHA
(Rubus idaeus), 3eMisaHMKa cagoBas
(Fragaria x ananassa), 3eMJIsTHUKA JIeC-
Has (Fragaria vesca), cMOpopyHa Kpac-
Has (Ribes rubrum), cMopoauHa dep-
Has (Ribes nigrum), KpbDKOBHUK (Ribes
uva-crispa), exxeBuxa (Rubus fruticosus,
Rubus procerus, Rubus sachalinensis),
apyrue Bupbl Rubus, cMoponyHa Kpo-
BaBO-KpacHas (Ribes sanguineum);

B) BuHorpap (Vitis
(Murant, 1978);

I) OBOLIHbIE KY/ABTYpPbL: THIKBa
(Cucurbita pepo), aptumox (Cynara

cardunculus var. scolymus);

vinifera)

I)  TpaBAHUCTble  I[BETOYHBIE
pacrenmsa:  Hapuucc  (Narcissus
pseudonarcissus),  ¢nokc  (Phlox

Spp.), 30/10Tas posra TUTaHTCKas
(Solidago gigantea, neryuus (Petunia
X hybrida), actunsba (Astilbe spp.),
reopruH (Dahlia spp.), nenb¢uunym
(Delphinium spp.);

e)  HeKOopaTMBHble  KyCTapHU-
KOBble pacTeHusA: OysmHa dYepHas
(Sambucus nigra), Beitrena (Weigela
spp.), ¢dopsunua (Forsythia x
intermedia), po3a (Rosa spp.), 6upro-
unHa (Ligustrum vulgare, Ligustrum
vulgare  ‘Atrovirens,  Ligustrum
ovalifolium), Bomuesroguuk (Daphne
odora, Daphne burkwoodii), 6060B-
Huk (Laburnum spp.);

X) AMKOpACTyliye COpPHBIE pac-
TeHuA: mactywbs cymxa (Capsella
bursa-pastoris), sACKONIKa OOBIKHO-
BeHHas (Cerastium vulgatum), He3a-
6ynka monesas (Myosotis arvensis),

ropel  BbIOHKOBBIL  (Polygonum
convolvulus),  Topuua  moneBas
(Spergula  arvensis), 3Be3gyaTka

cpenuss (Stellaria media), BepoHuKa

nameHnHas (Veronica agrestis), Bepo-
Huka nepcupckas (Veronica persica),
Mapsp (Chenopodium sp.), ropel mo-
yeuyiiusit (Polygonum persicaria),
monouait (Euphorbia peplus).

Hanbonee yacto RpRSV BrIABIA-
M Ha MajInHe, 3eM/ISHIKe CafjoBOIi,
CMOpPOfIMHe, depelIHe, BMHOTpPafe,
Haplucce, Belirene u OupounHe
(CABI, 2018).

B ycmoBumax cpegHelnr  1moio-
col Poccny Ha MONOABIX NUCTHAX
pacTeHMII MaaWHBI, 3apa’kKeHHBIX
RpRSV, obpasyworca Apko-xen-
Thle IATHA, paclojaramoliyecs Ha
HepenaeTeHNM XUIOK U y Kpaes
MMCTOBHIX IUIACTMHOK. TKaHM mM-
CTbeB BOKDPYT 3TUX IATeH Aedop-
MupyoTcsa. Ha B3pOCHBIX MUCTBAX
B CpeflHEll JacTu I10o6eroB pas3Bu-
BaeTCA X/JIOPOTHYECKMIl PUCYHOK
B BUJe I00C ¥ BBHITAHYTBIX KOJEII.
YacTo MUCTHA CTAHOBATCA MOPIIN-
HucteiMu (puc. 2-3). XapakTepHoii
0COOEHHOCTBIO fABNAETCA 0Opaso-
BaHMe Ha HEKOTOPHIX COPTax BJIONb
JKUJIOK C HYDKHEI CTOPOHBI TMCTheB
MCTONMOJOOHBIX BBIPOCTOB — 9Ha-
nuit. [lopakeHHBIe pacTeHMA CTa-
HOBATCA KaplIMKOBBIMU, Ha Hal-
6omee BOCHPMMMYMBBIX COpTax
pasBUBaeTCA Kyp4aBOCTb JTHUCTHEB,

Puc. 3. Cumnmomol Ha TUCMbAX MATUHDL cOPMa AbPuKocosas,
8bI36aHHbIe KOMNIIEKCHOIL UHPeKUUell HenoBUPYCO6 MO3AUKY Pe3yXu U KOnblesoti namuucmocmu manunvt (pomo K.O. Tuxonosoii)

Fig. 3. Symptoms on raspberry leaves of Abrikosovaya variety

caused by complex infection of raspberry mosaic and raspberry ringspot nepoviruses (photo by K.O. Tikhonova)
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YpOXafHOCTb UMX Pe3KO CHIDKAeTCH
(ITomasxkos, 1975; KysHeunosa u nip.,
1974).

Y pactennit Rubus sachalinensis
cuMmnToMsl 3apaxxeHnsa RpRSV cxop-
HBI C TAKOBBIMM Y Ma/JMHBI KPacHOM
(Gordejchuk et al., 1977).

Y 3apa)KeHHBIX PacTEeHUIl eKeBU-
ku (Rubus procerus) copra Himalaya
Giant pasBmBaeTcsa HpOTPeCcCUpYIO-
mas kapiaukoBocTh (Cadman, 1960).

Ha 3eMnaHMKe CHMIITOMBI CyIIe-
CTBEHHO BapbUPYIOT B 3aBUCUMOCTHU
OT BereTallIOHHOTO Iepuoja, cop-
ta 1 mTamMmmMa RpRSV. Ha mucrbax
pacTeHmuit pAjga COPTOB pa3BUBa-
I0TCA OTYETIMBBIE XIOPOTHYECKUE
IIATHA, KOJbIIa U JMHENHBIE Y30PBhI.
Mnorma pasBuBaeTcA OOMIMPHBIN
X/10p03, KOTOPBI MOXeT Mn60 orpa-
HUYMBATbCA OTHENbHBIMU CeTMeH-
TaMM JUCTA, TMO0 OXBaTbIBATb BCIO
TMCTOBYI IUTACTMHKY. I[aBHBIMM
CHMIITOMaMHU ABIAITCA CUJIbHAsA
Imporpeccupyiomas  KapIuKoBOCTb
U BO3MOXHOCTb TMbeIu pacTeHmit
(Lister, 1970).

Ha kxpacnoii cmopoaguHe RpRSV
BBI3bIBaeT 0OJIE3HDb 107 Ha3BaHUEM
«IOXKOBUIHOCTb  JINCTBEB  Kpac-
HOJI cMOpOAuHBD» (spoon leaf of red
currant). B mepBble 1-2 roga nocie
3apaKeHUsA Ha PACTEeHMAX KPacHON
CMOPOJIMHBI Pa3BUBAIOTCA CHUMIITO-
MBI B BUNIe APKO->KENTON MO3aMKM
U KOJIbIIeBOM IATHUCTOCTH (puc. 4).
B mocnenyromue ropbl 3apa’keHHbIE
pacTeHNsA TIPOABIAT CHMITOMBI
medbopManum JUCTbEB, TOTHA Kak
MO3auKa ¥ KOJbIieBas IATHUCTOCTD
ncdesaor. [ledopmanmsa aucTbes
CUJIbHO BapbUPYeT B 3aBUCUMOCTHU
OT copTa CMOPOAMHBI ¥ IITaMMa
Bypyca. J/INCTbSI HEKOTOPBIX COPTOB
IpOABNAIT JUIIL HeOONbIIOe CO-
KpallleHNe 4uciaa 3y04MKOB, TOTfa
KaK JIMCTbSI BOCIIPUMMYMBHIX COP-
TOB CTaHOBATCA IIOYTYU OKPYIIBIMM
c oueHb cmaboit 3ybuarocTnio. Kpas
TaKMX JIMCTbeB 0OBIYHO 3armbarTcs
BBEPX WIN BHU3, IpHobperas 10X-
KOBMJHYIO GOpMY.

Ha pacTeHnAax KppKOBHUKA COP-
ta Whynhams Industry B Hupep-
naHgax RpRSV BbI3piBanm Mo3amky
NMUCTbEB; ATORBI OBUIM METKUMU MU
CO3peBajy OYeHD MTO3/IHO; 3apaXKeH-
HbIe PacTeHNA ITIOXO POCIN M 06BI4-
HO B TeYeHMe HeCKONMbKNX JIeT MOTH-
6amu (Converse, 1987).

Ha nucTbAX 4epHON CMOPOXMHBI
coproB bypasa, Jlukepnasa un Ilpu-
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Puc. 4. Konvuesas namuucmocmp Ha TUCMbAX KPACHOTE CMOPOOUHDL,
evi3eannas sapaxcenuem RpRSV (Pomo M. Schroder, Landwirtschaftliches
Technologiezentrum Augustenberg, ITepmanust)

Fig. 4. Ringspot on red currant leaves caused by RpRSV infection

(photo by M. Schroder, Landwirtschaftliches Technologiezentrum Augustenberg,

mopcknit Yemmmon RpRSV panneit
BECHON BBI3BIBANl CUMIITOMBI JKell-
TOW KOJIbLIEBOM MATHUCTOCTU, KO-
TOpBIe 3aTeM TPaHCHOPMUPOBATIICDH
B CUMIITOMBI JKE/ITOJ KpPamyaToCTH
(Gordejchuk et al., 1977). B ®un-
NAHAUU B pe3ynbTaTe 3apakeHus
RpRSV Ha nmuctpax pacteHuit dep-
HOJ CMOpOJMHBI BECHOJM pa3BUBa-
JINCD JKENITO-3e/IeHble KOMbIIa, IIATHA
U IMHEHBI PUCYHOK M3 KOPOTKUX
nonoc. B neTHuit mepmopn 3TM CUM-
nToMsl ucuesanu (Bremer, 1983).

Ha yepemrne RpRSV camocTos-
Te/IbHO WJIN B KOMIITIEKCe C MIap-
BUPYCaMM HEKPOTUYECKOI KOJb-
I[eBOJ MATHUCTOCTY KOCTOYKOBBIX
(PNRSV) u KapIMKOBOCTM CIUBBI
(PDV) BmisbiBaer 6omesus Ilde-
¢uHTepa, MIM PAMINMIEBUTHOCTD
nucTbes. Ha mucThAX 3apaskeHHBIX
IepeBbeB IepBOHAYa/NbHO pas-
BMBAIOTCA XTOPOTUYECKME IIAT-
Ha B coyeTaHuu ¢ jgedopmanuei
nuctbeB (puc. 5). 3aTeM NUCThA
3apaXKeHHBIX [epeBbeB OOBIYHO
yMeHBIIAIOTCA B pasMepe, CTaHO-
BATCA Y3KUMM M SKeCTKMMMU, Ha
BepXylLIKax Io6eros 4acto cobpa-
HBI B PO3ETKN.
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B 3aBMCMMOCTY OT 4YBCTBUTENb-
HOCTY COPTOB Ha HIDKHeE!l CTOpOHe
JUCTbeB Pas3BUBAIOTCA Majo- WU
MHOTOYMC/IEHHble SHAllUY pasindg-
HOJi BeJIMYVMHBI, HIPUYPOUYEHHBIE K
LeHTpanbHO >Xunke (puc. 6). 3a-
paXeHHble pacTeHMs VMEKT U3pe-
JKEHHYI0 KPOHY M YTHETeHHBIVI BUJ
(Grunger, Buser, 2015).

Ha pacrennax smHorpaga RpRSV
BBI3BIBAET JKENITYI0 MO3auKy ¥ Je-
dbopManMI0 JUCTbeB, NPaKTUYECKU
UAEHTUYHblE CUMITOMaM Beepo-
JUCTHOCTM BUHOrpasa. Ha BwIcOKO
BOCIIPMMMYMBBIX COPTaxX 3TU CUM-
ITOMBl COYETAIOTCA C YTrHeTeHUEeM
pocTa IOOEroB M 3HAYUTETbHBIM
coKpalleHueM 4mcna srop (puc. 7)
(Wetzel, Krczal, 2007).

Ha 3apa)keHHBIX pacTeHUAX PO3BI
pasBuBaeTca XJIOPOTUYECKOe IIO-
JKeJITeHYe XXUIOK U IPOrpeccupylo-
mas KapiaukoBocTh (puc. 8) (von
Bargen et al., 2015).

Pacrenns Hapuucca, pop3unuu u
6MproYMHbI 00bIKHOBeHHOIT RpRSV
3apakaeT IpeyMYLIeCTBEHHO B Oec-
cumnroMHolt popme (CABI, 2018).

CornacHo JaHHBIM EOK3P
(EPPO, 2018), Raspberry ringspot



virus B HacToslllee BpeMs 3aperiu-
CTPUPOBAaH B CAeAYIOINUX CTpaHaX:

EBpoma: Anbanusa, DBenapycs,
Bonrapus, Benuko6purauus, Tep-
maHus, Ipeuus, Mpnangusa, Wra-
nus, Jlatsus, JIrokcem6ypr, Hupep-
nanpasl, Hopserusa, Ilopryranmus,
Poccuiickas Pepepanusa, Cepbus,
Typumsa, Ouunanpusa, OpaHuus,
Yexus, llIBerinapus.

Asua: Kasaxcran.

Bxnouenne RpRSV B Ilepeuens
KapaHTUHHBIX O0O0DBEKTOB, OTCYT-
cTBylomux Ha Tepputopun EAIC,
BbI3bIBaeT OOJIbIINE COMHEHS.

B Poccuiickoi Qepepanun
RpRSV 6pin1 mupoxo pacmpoctpa-
HeH B 50-70-e To[ipI IPOLIJIOTO BEKa
(ITomaskos, 1975; KysHenosa u ap.,
1974), 4To OBIIO B3aMMOCBA3AHO C
UHTPOAYKLMEN 3apa)kKeHHBIX KJIO-
HOB MaJjIMHbl aHITIUIICKON CeNneKLuH,
a Tak)Xe CMOPOAVMHBI U KPbDKOBHUKA
TO/UTAaHJCKOM cenekuuu. B mocre-
Oyoolye Tofpl, B CBA3K C IIUPOKUM
BHeJIpeHlEeM B IIPOU3BOACTBO COPTOB
ATONHBIX KY/IBTYpP OTeYeCTBEHHON

CeNleKIIMM U CUCTEMBI IIPOU3BOJ-
CTBA  O3JOPOBJIEHHOTO  IIOCaf0y4-
HOTO MaTepuana, paclIpOoCTpaHeH-

HOCTb 3TOTO BUpYyCa B Halllell CcTpa-
OJIHAKO
0 €ro BBIABJICHNY IIO-TIPEXXHEMY MMe-
I0TCSI MHOTOYMCIEHHBIE COOOIIeHMS
B OT€YECTBEHHOM IUTEpaType.

Tak, RpRSV 6bin BbIsiBIEH Hpu
obcmeOBaHMM HACAXKIEHUIT Ma-
nuHel B MockoBckoin, JleHuH-
rpapckoit nm Camapckoit obmacTsax
(ITpuxogpko, 2002). RpRSV BeI-
aBnanu metopoMm VIDA B kommek-
IVOHHBIX HacCaX[eHUAX KpacHON
CMOPOJVMHBI HayYHBIX yUPeK[JeHUN
B MoOCKOBCKOIT obmacTu u B aHa-
JOTUYHBIX HAaCaXJeHUAX YepHOU
cMopoiuHbl B Mockosckoir, Op-
noBckoyt u Camapckoit ob6macTax
(CypkoBa, 1994). Pacmpocrpa-
HeHHOCTb RpRSV B Konnmekumon-
HBIX HACaXJACHMAX KPBDKOBHMKA
Tak)Xe OblTa OlleHeHa KaK BBICO-
kas (IIpuxompko, CypkoBa, 1994).
B pesynbraTre mpoBeLeHHOIO Cepo-
mouuropuHra RpRSV 611 BeIABICH
B KOJ/UIEKIIMOHHBIX HaCaXJeHUAX
CUpeHM ¥ UyOVIIHMKAa HayYHBIX
y4peXXieHuit B ropogax MocCKBBI 1
IMogmockoBbsi (Menpuukosa, Ilpu-
xombKko, 2006). B Poccuiickoit ®e-
nepauunu RpRSV BoiABnANM Takke
Ha pose (Kenppimi, 1994) u reopru-
He (Ilatmmo, 1991). B kommexuun

HE€ HECKOJIbKO CHU3NIACh,

I'BC PAH (r. MockBa) 3apakeH-
HocTb RpRSV pacrennit HekoTopbix
copToB po3bl gocturana 41% (Yep-
BAKoBa, Kengpim, 1994).

CormacHO TOCHAeTHUM ITaHHBIM,
RpRSV 6bin BBIsIBIEH Ha MajnuHe B
Mockosckoit, Pasanckoit nu bpan-
CKOJT 06/1acTsAX COOTBETCTBEHHO B
19,0, 8,2 n 49,5% o6pasioB us 216,
44 11 78 IpOTECTUPOBAHHDIX.

B MockoBckoit obmacTu BCTpe-
yaemocTb RpRSV Ha nartu ocHos-
HBIX COPTax MaJMHBI BapbuUpoBama
ot 17,5 1o 29,4% (Yuageiues u gp.,
2014; TuxoHnoBa, 2016; TuxoHoBa
u ap., 2016). IIpu coBMecTHOM 3a-
paxenuun RpRSV u Bupycom ky-
CTUCTOM KapAMKOBOCTY MaJIMHBI
(RBDV) npopyKTMBHOCTb HEKOTO-
PBIX COPTOB MaJIMHBI CHUXKA/Iach 0
44% (TuxoHoBa u fp., 2016).

B Pecny6nuke Bemapyce RpRSV
IIMPOKO pacHpOCTpaHEH B HaCaX-
meHuAx JVIHCTUTyTa CagoOBOACTBA.
Tak, [eBATh NPOTECTUPOBAHHBIX
COPTOB YepHOV CMOPOAMHBI OBIIN
3apa)keHbl 3TUM BUpycoM Ha 100%.
3apakeHHOCTb COPTOB KPacHON
CMOPOAMHBI BapblupoOBana OT 5
no 100%, a 3apa)XKeHHOCTb Malu-
HbBl cocTaBmia B cpefHeM 29,3%
(Valasevich, Kolbanova, 2010).

Heo6x0q1M0 OTMETUTD, YTO BCE
3TU pe3yNbTaThl ObIIU IIONYYeHBI
C UCIIO/NTb30BAaHNMEM METOHA UMMY-
HobepmentHoro aHanusa (VMDA)
6e3 NONMONHUTENbHON UAEHTUDU-
KaIuM BBIABIEHHBIX M30/I5TOB Me-
tomowm IIIIP.

Insa yrouHeHusa ¢purocaHUTapHO-
ro craryca RpRSV B Poccuiickoi
Denepanyuu HeoOXOZUMO IpOBefe-
HIe ero MOHUTOPUHTa Ha BCeX OC-
HOBHBIX PacTeHMAX-X035€Bax.

B cBasu ¢ mmnoprom 6o0nbino-
ro KONMNYeCTBa PacTeHUI — X0351eB
RpRSV  cymecTtByer mnocTrosaHHaA
OIaCHOCTDh NMPOHMKHOBEHMS HOBBIX
IITAaMMOB 3TOTO BUpYyca Ha Teppu-
toputo Poccuiickoit Pegepaunn, a
Hanuyye HeMaTOJ-IepeHOCYNKOB
o0ycnaBnuBaeT BO3MOXXHOCTb €ro
6BICTPOro pacImpocTpaHeHus B Cy-
IIeCTBYIOINX HacAK/AeHNAX.

Insa mpepmoTBpamieHMsA NPOHMK-
HoBeHMA RpRSV nHa Teppuropuio
Poccuiickoit Pepepanuy [OKHBI
IPaKTUKOBAThCA Clefyiomue GuTo-
CaHUTAPHBIE MEPHI:

- IOCAaflOYHBIN ¥ CEMEHHOJ MaTe-
puan BCeX pacTeHUIT-X035eB [OJ-
eH 6b1Th cBo6OmeH oT RpRSV;

- CaXXeHIIbl IIOJOBBIX, STOMHBIX,
NEeKOPATUBHBIX KYIbTYpP ¥ BUHOTpa-
Ia MO/DKHBI IIPOUCXOAUTH U3 30H,
MeCT M (M/IM) Y4aCTKOB IIPOU3BOJ-
cTBa, cBO6omHBIX 0T RpRSV;

- MOCaJOYHBINl MaTepuasa, UMIOpP-
tupyemsiii n3 EOK3P, nomxen 6bITh
BBIpallleH B COOTBETCTBUU C 0O1Ije-
NpU3HAHHBIMK CXeMaMu cepTudu-
KaIuy I KOCTOYKOBBIX TIOJJOBBIX
KY/IbTYP, ATOAHBIX KYIbTYP M BUHO-
rpaja;

- pacTeHUsA C OTKPHITON KOPHEBOIL
CUCTEMOI TOJKHBI OBITH CBOOOHBI
OT IIOYBHI; IIPU BBO3e PAacTeHUI B
KOHTeJiHepax IMOYBEHHBIII cyOCcTpaT
ROJKeH OBITh IPOBEpeH Ha OTCYT-
CTBME HEMATO/|-TIePEeHOCYMKOB.

Ina obecnedyeHus 9TUX Mep He-
06X0IMMO TPAKTUKOBATh MPENOT-
Ipy304HOe 006cIeloBaHMe YYaCTKOB
IpOM3BOJCTBA, JOCMOTP B IYHKTE
npomycka u jpabopaTopHoe Mccie-
moBaHue o006pasnoB Ha Haau4ne
RpRSV.

Ha tepputopun Poccuiickoit ®e-
[epanuy JOKHBI COOMIONATHCA Cie-
Rylomye GpuTOCAaHUTApHBIE MEPHI:

- cucremMaruveckme o6CIemOBa-
HUA HACAXKJEHUI pacTeHUN — X034-
eB RpRSV c orbopom u mabopartop-
HBIM UCCTIeloBaHMeM 00pasIoB;

- BBIpalIMBaHMe CEMEHHOTO I I0-
CaJIOYHOTO MaTepuasa TOIbKO B Me-
CTax MPOU3BOLCTBA, CBOOOJHBIX OT
RpRSV;

- IpefIIocajoyHoe UcCleJOBaHNe
MOYBBI HA OTCYTCTBJE HEMATOJ-IIe-
PEeHOCUYMKOB.
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RASPBERRY RINGSPOT VIRUS -
NEW QUARANTINE ORGANISM,
INCLUDED IN THE EEU LIST

Y.N. Prikhodko, Leading Researcher of NMOF FGBU “VNIIKR”
K.O. Tikhonova, Researcher of NMOF FGBU “VNIIKR”

Abstract. Raspberry ringspot virus is
a quarantine pest included in the Com-
mon List of the Eurasian Economic
Union in 2018.

The article briefly describes the biologi-
cal characteristics of raspberry ringspot
nepovirus (RpRSV), its distribution and
host plants. Symptoms of RpRSV on the
main host plants are presented.

Keywords. Nepovirus, raspberry ring-
spot virus, RNA, vectors, host plants,
symptoms.

Raspberry ringspot virus (RpRSV)
is included in the List of Regulated
Non-Quarantine Organisms of the
Russian Federation, and in 2018 it was
included in the Al List of Quarantine
Objects of the Eurasian Economic
Union. This pathogen has the status of
a quarantine object in Canada, USA,
Norway, Turkey, Ukraine and Chile.

RpRSYV, first described on raspberry
in Scotland (Cadman, 1956), is a repre-
sentative of subgroup A of the genus
Nepovirus family Secoviridae.

RpRSV isometric virions have 5- or
6-faceted configuration, diameter 28-
30 nm (Fig. 1). The single coat protein
has a molecular weight of 54 kDa (Mu-
rant, 1978).

The RpRSV genome consists of two
RNA molecules (RNA-1 and RNA-2)
with a molecular weight of 8.48 kb and
424 kb, respectively. Both genomic
RNAs are necessary for the infectious
process. The complete sequence of
RNA-1 and RNA-2 nucleotides of the
grape and cherry strains and RNA-2
of the Scottish strain has been decoded
(Blok et al., 1992; Wetzel et al., 2006), as
well as the partial sequence of RNA-2
nucleotides of a number of other iso-
lates of the virus (Scott et al., 2000).

The genomic organization of RpRSV
is typical of the Nepovirus genus. Both
genomic RNAs have a 3-terminal
poly(A)-tract and a nontranslated area
at the 5-terminus. RNA-1 contains 4
genes coding RNA polymerase, pro-

teinase, an NTR-binding protein and
a 5-terminal covalently bound protein.
RNA-2 contains two genes encoding
transport and coat proteins.

RNA-1 codes the determinants of
host range, seed tolerance and symptom
type, and RNA-2 - the determinants of
nematode specificity, serological speci-
ficity and symptom type (Harrison et al.,
1972; Murant et al., 1978).

RpRSV particles infects all host tis-
sues and organs, including seeds, pol-
len and meristems. In infected cells, the
virus forms inclusions that are visible in
the light microscope. These inclusions
can be aggregated with ribosomes and
endoplasmic reticulum and are often
surrounded by membranes. As a rule,
RpRSYV virions are concentrated in cel-
lular cytoplasm (Murant et al., 1978).

Over long distances, RpRSV is dis-
tributed with contaminated planting
material and the seeds of some plant.
Another source of infection may be soil
on the roots of seedlings and soil sub-
strate in containers with rooted plants,
which may contain nematodes that car-
ry RpRSV.

Natural vectors of RpRSV are the
nematodes Longidorus elongatus, Lon-
gidorus macrosoma and Paralongidorus
maximus of the Longidoridae family
(Brunt et al., 1996).

The Longidorus elongatus nematode
is widespread in Europe (EFSA, 2013).
In the European part of the Russian
Federation, this species is also quite
common in fruit and berry crops and
wild plants (Prikhodko, Metlitskaya,
1994), which causes a constant risk of
infection with healthy plants.

The Longidorus macrosoma nematode
is distributed in 13 European countries
(EFSA, 2013). This species has been re-
ported to be found in the raspberry and
strawberry rhizosphere in the Voronezh
region (Brown et al., 1990).

RpRSV has been found to be trans-
mitted with raspberry seeds (can infect
up to 18% of seeds), the seeds of straw-

Fig. 5. Cherry leaves with symptoms of
RpRSYV infection

(photo by Universitat fur Bodenkultur,
Vienna, Austria; T. Hasler, Swiss Fed. Res.
Station for Fruit Growing, Switzerland)
Puc. 5. JTucmos uepewnu c cumnmomamu
sapasxcenus RpRSV

(¢pomo Universitat fur Bodenkultur,

Bena, Aecmpus; T. Hasler, Swiss Fed. Res.
Station for Fruit Growing, Illeeiiyapus)

berries (35-49%), soybean Glycine max
(up to 7.2%), wild sotbean Glycine soja
(up to 20%), petunia Petunia violacea
(up to 16.5%), as well as with seeds of
the weeds - shepherd’s purse Capsella
bursa-pastoris and common chickweed
Stellaria media. Contaminated seeds
are one of the most important way of
preserving RpRSV in nature (Lister,
Murant, 1967; Phatak, 1974).

RpRSV is also easily transmitted by
grafting and mechanical inoculation of
diseased plants, but is not retained in
water, plant residues or soil (Brunt et
al., 1996).

Three strains of RpRSV have been
identified in the UK raspberry infect-
ing strains:
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- The typical, or Scottish strain, is
transmitted by the nematode Longi-
dorus elongatus;

- The English strain is transmitted by
the nematode Longidorus macrosoma
and differs serologically from the Scot-
tish strain;

- Lloyd George yellow blotch strain
infects raspberry varieties that are im-
mune to the Scottish strain, is serologi-
cally identical to the Scottish strain and
is transmitted by the nematode Longi-
dorus elongatus (Murant et al.,, 1978;
Brunt et al., 1996).

Cherry and grape strains of RpRSV
and a number of other virus isolates
with specific and genetic features
are known. The differences between
RpRSV strains are mainly due to gene-
tic distinctions of the coat protein gene
(Scott et al., 2000).

Host species of RpRSV are the fol-
lowing (EFSA, 2013; CBI, 2018; EPPO,
2018):

a) fruit crops: sweet cherry (Prunus
avium), sour cherry (Prunus cerasus),
apricot (Prunus armeniaca), plum
(Prunus domestica), peach (Prunus per-
sica), almond (Prunus dulcis), common
laurel (Prunus laurocerasus);

b) berry crops: raspberry (Rubus
idaeus), garden strawberry (Fragaria
xananassa), wild strawberry (Fragaria
vesca), red currant (Ribes rubrum),
black currant (Ribes nigrum), goose-
berry (Ribes uva-crispa), blackberry
(Rubus fruticosus, Rubus procerus, Ru-
bus sachalinensis), other species of Ru-
bus, red-flowered currant (Ribes san-
guineum);

-l

¢) common grapevine (Vitis vinifera)
(Murant, 1978);

d) vegetable crops: pumpkin (Cucur-
bita pepo), artichoke (Cynara cardun-
culus var. scolymus);

e) herbaceous ornamental plants:
daffodil (Narcissus pseudonarcissus),
flox (Phlox spp.), early goldenrod (Soli-
dago gigantean), garden petunia (Pe-
tunia x hybrida), astilba (Astilbe spp.),
dahlias (Dahlia spp.), delphinium (Del-
phinium spp.);

f) ornamental shrubs: black elder
(Sambucus nigra), weigela (Weigela
spp.), border forsythia (Forsythia x in-
termedia), rose (Rosa spp.), common
privet (Ligustrum vulgare, Ligustrum
vulgare ‘Atrovirens, Ligustrum ovalifo-
lium), winter daphne (Daphne odora,
Daphne burkwoodii), golden chain (La-
burnum spp.);

g) wild weeds: shepherd’s purse
(Capsella  bursa-pastoris), common
mouse-ear chickweed (Cerastium vul-
gatum), common scorpiongrass (Myo-
sotis arvensis), bearbind (Polygonum
convolvulus), sandweed (Spergula ar-
vensis), common chickweed (Stellaria
media), procumbent speedwell (Ve-
ronica agrestis), common speedwell
(Veronica persica), goosefoots (Cheno-
podium sp.), red-leg (Polygonum persi-
caria), petty spurge (Euphorbia peplus).

RpRSV was most commonly found
on raspberries, strawberries, currants,
cherries, grapes, daffodils, weigels and
privet (CABI, 2018).

In the central part of Russia, young
raspberry leaves infected with RpRSV
show bright yellow spots on the vein
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interlacing and at the edges of the leaf
plates. Leaf tissue around these spots
is deformed. On mature leaves, a chlo-
rotic pattern in the middle part of the
shoots develops in the form of stripes
and elongated rings. Leaves often be-
come wrinkled (Fig. 2-3). A characte-
ristic feature is the formation of leaf-
like growths, i.e., enations, on some
varieties along the veins on the lower
side of the leaves. The affected plants
become dwarfed, the most susceptible
varieties develop leaf curvature and
their yield sharply decreases (Pomaz-
kov, 1975; Kuznetsova et al., 1974).

In Rubus sachalinensis plants, symp-
toms of RpRSV infection are similar to
those in red raspberry (Gordejchuk et
al., 1977).

Infested blackberry plants (Rubus
procerus) of Himalaya Giant variety
develop progressive stunting (Cadman,
1960).

On strawberries, symptoms vary
considerably depending on the vege-
tation period, variety and strain of
RpRSV. Clear chlorotic spots, rings and
linear patterns develop on the leaves of
a number of plant varieties. Sometimes
there is extensive chlorosis, which can
either be limited to individual leaf seg-
ments or cover the entire leaf plate. The
main symptoms are severe progressive
stunting and the possibility of plant
death (Lister, 1970).

On red currant, RpRSV causes a
disease called spoon-shaped leaves of
red currant. In the first 1-2 years after
infection, red currant plants develop
symptoms of bright yellow mosaic and

Fig. 6. Formation of enations on the underside of cherry leaves caused by RpRSV infection
(photo by J.M. Grunder, A. Buser, 2015, Switzerland)
Puc. 6. O6pasosanue snayuil Ha HUNCHel CMOPOHe TUCbeS YepelHl, 6vi36anHoe 3apaxceruem RpRSV
(dpomo J.M. Grunder, A. Buser, 2015, Illgetiyapus)
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ringspot spotting (Fig. 4). In subse-
quent years, the infected plants show
symptoms of leaf deformation, while
mosaic and circular spots disappear.
Leaf deformation varies greatly de-
pending on the type of currant and the
virus strain. The leaves of some varieti-
es show only a slight reduction in the
number of serratures, while the leaves
of susceptible varieties become almost
rounded and very weakly toothed. The
edges of these leaves are usually bent up
or down, becoming spoon-shaped.

On gooseberry plants of the Whyn-
ham’s Industry variety in the Nether-
lands, RpRSV caused leaf mosaic; the
berries were small and mature very late;
infected plants grew poorly and usual-
ly died within a few years (Converse,
1987).

On leaves of black currant of the
Buraya, Likyornaya and Primorsky
Chempion varieties RpRSV caused
symptoms of yellow ringspot spotting,
which then transformed into symp-
toms of yellow mottling (Gordejchuk et
al., 1977). In Finland, RpRSV contami-
nation of blackcurrant leaves in spring
resulted in the development of yellow
and green rings, spots and linear pat-
terns of short stripes. In summer, these
symptoms disappeared (Bremer, 1983).

On cherry, RpRSV alone or in com-
bination with Prunus necrotic ringpot
ilarvirus (PNRSV) and Prine dwarf
ilarvirus (PDV), causes Pfeffinger
disease or rasp leaves. The leaves of in-
fected trees initially develop chlorotic
spots in combination with leaf defor-
mation (Fig. 5). Leaves of infected trees
then tend to shrink in size, become
narrow and stiff, and are often gather in
rosettes on top of the shoots. Depend-
ing on the sensitivity of the varieties,
little or many enations of different sizes
occurs on the underside of the leaves,
confined to the central vein (Fig. 6). In-
fested plants have a sparse crown and
a depauperated appearance (Grunger
and Buser, 2015).

On grapevine plants, RpRSV causes
yellow mosaic and leaf deformation,
almost identical to the symptoms of
Grapevine fanleaf virus. In highly sus-
ceptible varieties, these symptoms are
combined with suppression of shoot
growth and a significant reduction in
the number of berries (Fig. 7) (Wetzel,
Krczal, 2007).

Infected rose plants develop chloro-
tic yellowing and progressive stunting
(Fig. 8) (von Bargen et al., 2015).

Fig. 7. Yellow mosaic and deformation of grapevine leaves

caused by RpRSV infection (photo by T. Wetzel, G. Crkzal, 2007, Germany)
Puc. 7. JKenmas mosauxa u depopmayus nucmves 6uHozpada, 6vi36aHHbLE
sapaxcenuem RpRSV (Pomo T. Wetzel, G. Crkzal, 2007, Iepmanus)

The daffodil, forsythia and common
privet plants are predominantly infect-
ed by RpRSV in an asymptomatic form
(CABI, 2018).

According to EPPO (2018), Raspber-
ry ringspot virus is currently registered
in the following countries:

Europe: Albania, Belarus, Bulgaria,
Czech Republic, Finland, France, Ger-
many, Greece, Ireland, Italy, Latvia,
Luxembourg, Netherlands, Norway,
Portugal, Russian Federation, Serbia,
Switzerland, Turkey, United Kingdom.

Asia: Kazakhstan.

The inclusion of RpRSV in the list
of quarantine objects absent in EEU is
highly doubtful.

In the Russian Federation, RpRSV
was widespread from the 1950s to 1970s
years (Pomazkov, 1975; Kuznetsova et
al., 1974), which was associated with
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the introduction of infected raspberry
clones of English selection, as well as
currants and gooseberries of the Dutch
selection. In the following years, due
to the wide commercial development
the berry crop varieties of the domes-
tic selection and the production of the
healthy planting material, the preva-
lence of this virus in our country has
slightly decreased, however, there are
still numerous reports about its detec-
tion in the domestic literature.

Thus, RpRSV was detected during
the survey of raspberry plantations in
Moscow, Leningrad and Samara re-
gions (Prikhodko, 2002). RpRSV was
detected by ELISA in red currant col-
lection plantations of scientific insti-
tutions in the Moscow region and in
similar black currant plantations in
the Moscow, Orel and Samara regions
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(Surkova, 1994). The prevalence of
RpRSV in gooseberry collection plan-
tations was also assessed as high (Pri-
khodko, Surkova, 1994). As a result
of seromonitoring, RpRSV was found
in the collection plantations of lilac
and mock orange of scientific institu-
tions in Moscow and Moscow region
(Melnikova, Prikhodko, 2006). In the
Russian Federation, RpRSV was also
detected on roses (Keldysh, 1994) and
dahlias (Shatilo, 1991). In the GBS RAS
collection (Moscow), the infection of
RpRSV in some rose varieties reached
41% (Chervyakova and Keldysh, 1994).

According to the latest data, RpRSV
was detected on raspberry in the Mos-
cow, Ryazan and Bryansk regions re-
spectively in 19.0, 8.2 and 49.5% of the
samples from 216, 44 and 78 tested. In
the Moscow region, RpRSV abundance
in the five main raspberry varieties
ranged from 17.5 to 29.4% (Upadyshev
etal.,, 2014; Tikhonova, 2016; Tikhono-
va et al, 2016). When RpRSV and
Raspberry bushy dwarf virus (RBDV)
were co-infected, the productivity of
some raspberry varieties decreased to
44% (Tikhonova et al., 2016).

In the Republic of Belarus, RpRSV
is widespread in the plantations of the
Institute of Horticulture. Thus, nine
black currant varieties tested were
100% infected with the virus. Infection
of red currant varieties ranged from
5 to 100%, while raspberry infection
averaged 29.3% (Valasevich and Kol-
banova, 2010).

It should be noted that all these results
were obtained using enzyme-linked
immunoassay (ELISA) without addi-
tional identification of the detected iso-
lates by PCR.

In order to clarify the phytosanitary
status of RpRSV in the Russian Federa-
tion, it is necessary to monitor it on all
main host plants.

Due to the import of a large number
of host plants of RpRSV there is a con-
stant danger of entry of new strains of
the virus to the territory of the Russian
Federation, and the presence of nema-
tode vectors makes it possible to spread
it quickly in existing plantations.

In order to prevent the entry of
RpRSV to the territory of the Russian
Federation, the following phytosani-
tary measures should be practiced:

- planting and seed material of all
host plants should be free from RpRSV;

- plants for planting of fruit, berry,
ornamental crops and grapes should

originate from areas, locations and/or
production sites free of RpRSV;

- planting material imported from
the EPPO region should be grown in
accordance with generally accepted cer-
tification schemes for stone fruit crops,
berries and grapes;

- plants with open root systems should
be soil free; when importing plants in
containers, the soil substrate should be
checked for absence of nematode vec-
tors.

To ensure these measures, pre-ship-
ment inspection of production sites,
entry point inspection and laboratory
testing of samples for RpRSV's should be
practiced.

The following phytosanitary measures
should be followed in the Russian Fede-
ration:

- systematic examination of host plan-
tations of RpRSV with sampling and
laboratory testing of samples;

- cultivation of seed and planting ma-
terial only in production areas free from
RpRSV;

- pre-planting soil testing for the ab-
sence of nematode vectors.
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AHAJIN3 BOSMOXHOCTEN
®OPMUPOBAHVS OUYATOB
KAPAHTVHHbBIX OB BEKTOB -
®UJIJIOKCEPBI 1 IIEHXPYCA
IJIMHHOKO/IIOYKOBOTI'O

HA TEPPUUTOPUU
BEJITOPOICKOI OBJIACTU

A.H. Mupownuxos, 6edyusuii SHmo@Pumonamonoz omoena KapaHmuna pacmenuil

@I'BY «benzopoockas MBJI»

JLII. Ckomnuxoea, HauanvHuk omoena kapanmuna pacmenuti PI'BY «benzopoockas MBJI»

Annoranusa. IIpusodumes ungopma-
uust o0 nukeudayuu 6 beneopodckoii 06na-
cmu 8 He0aHeM NPOUITIOM 044208 08YX
KAPAHMUHHbIX 00eKM06 — PUNNIOKCePb
U yeHxpyca OnuHHOKOMouK080z0. Iloka-
3aHA BLICOKAA BEPOTMHOCMb 3aHOCA U
AKKTUMAMU3AUUU MaKux o06veKkmos 6
6yoywiem.

KmroueBbie cnoBa. Jmeasuu, «ka-
panmunHviti  06vexm, DBeneopoockas
obnacmv, gunnokcepa, Dactylosphaira
vitifoliae, ueHxpyc OnUHHOKOMOUKOBYLLL,
Cenchrus longispinus.

B mocnenHee BpeMsi MHBA3MOHHBIM
BUJIAM PaCTEHWIT 1 )KMBOTHBIX YHE/sET-
cs1 Bce GoIbliee BHYMAHYIE B CIIELAIb-
HoIt nTeparype. brarogapst mmpokomy
CIIEKTPY IIPUCIIOCOOMTENBHBIX MEXAHN3-
MOB TakKyue OPraHM3Mbl CPABHNTETBHO
JIETKO  QJANTHPYIOTCS K  PasIMIHBIM
MeCTOOOVTAaHNMSM, BBI3BIBAsL  3HAYM-
Te/IbHblE V3MEHEHVsI B SKOCHCTEMAX
(Kysuenos, CropoxkeHko, 2010). Kpome
TOr0, 000CHOBABILNIICS HA HOBOM MeCTe
VHBAJI/Iep MOXXET IIPUBONUTD K M3MeHe-
HVSIM TPaHMI] apeajoB IOC/IENYIOLX
BCereHLleB. Harpumep, OTHOCKTENBHO
HEJABHAA MHBA3MA ACEHEBO Y3KOTE/ION
snatku (Agrilus planipennis Fairmaire,
1888) B IlenTpanpuyio Poccuio BbI3Ba-
Jla pe3Koe pacllVpeH)e apeajsioB ellle
[BYX WIEHWCTOHOIVX, G0JIee I0KHBIX —
xyka-ycada (Tetrops starkii Chevrolat,
1859) u ppyroit 6musKoit 3natku (Agrilus

convexicollis Redtenbacher, 1849) (Opro-
Ba-bBenbkoBsckasg, 2013).

XopolIo M3BeCTHBIM MHBAa3VOHHBIM
BUOM SBJIAETCA BMHOTpajgHasd T,
wi ¢uokcepa Viteus vitifoliae Fitch.
B EpyHOM IepedHe KapaHTMHHBIX 00'b-
eKTOB EBpasmiickoro SKOHOMIYECKOTO
COI03a 9TOT BUJ, BKIIIOYEH B CIIMCOK A2
(orpaHMYeHHO pPaCIPOCTPAHEHHBIX Ha
ero teppuropuu). PopguHoit BpenuTesns
SBJIAIOTCS BOCTOYHBIE parioHbl CeBep-
Holt Amepuxy (MarBeiikuna, 2013).
B 60-x romax XIX Beka miIs Oblma 3a-
Be3eHa B EBpory, Ime B OffHOI TOIBKO
@paHuMy OT ee «IesITENbHOCTI» TIOTUO-
JI0 cBpIIE 2,4 MJIH I'a BMHOTPAJHMKOB
(HJauksept u fip., 2009). Bpenurens xa-
PaKTepn3yeTcs YeTKO BBIPa)KEHHBIM I10-
MMMOp(U3MOM ¥ TIOBPEXIAeT HafI3eM-
HBbIE U TIOfj3eMHBIE YacT! BUHOTPATHON
no3sI (FOpuenko, KoHonenko, 2018).

HecMmoTpss Ha TO YTO TPOMBIIIIEH-
HOe BO3fielibIBaHMe BUHOrpasa B Poc-
CUVL MICTOPWYECKY CTIOKIMTIOCH B F0OKHBIX
paitoHax CTpaHbI, TIOOUTETBCKOE BIHO-
IpajiapcTBO B MOCTIEHEee BpeMs IOBCe-
MeCTHO HpHoOpeTaeT MacCOBBIIT XapaK-
Tep ¥ CTAHOBUTCS MOJHBIM YB/ICYEHEM.
Hanpumep, Tak mnpoucxomutr B llen-
TparbHOM YepHO3eMbe, U B YaCTHOCTY B
Benropopckoit obmacty, rae 6naronpu-
ATHBIE KIVIMaTI4YeCKyie YCTIOBA coYeTa-
I0TCS C TIOIXOMAIIMMI TUIOfOPORHBIMU
nouBamu. OTYaCTU STOMY CIIOCOOCTBY-
0T Ce/IeKIVIOHHBIE JOCTVDKEHV TIOCTIe] -
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HETO BpeMeHM, a TAK)Ke MHOTOUYMCIIEH-
HbIE CIIEI[MaTN3UPOBAHHbIE BBICTABKH,
IpoXopsie B OOMACTHOM UEHTpe Ha
PETY/IPHOI OCHOBe (BECHOI! Y OCEHBIO).

Teorpadisi y9aCTHMKOB TaKMX BBICTa-
BOK BK/IIOYAET HE TONIBKO [[EHTPA/IbHBIE,
HO I I0’KHbBIe pernonsl Poccun. B cBsisu
C TeM, YTO OCHOBHBIM MCTOYHMKOM 3a-
HOca (UUTOKCEPbl HA HOBBIE TEPPUTO-
PV ABNISETCA TIOCAMIOYHBIN MaTepyan
(Janksept u gp., 2009), a JaHHbIT BUJ,
BpemuTeNst pacnpocTpaHeH B Kpac-
HomapckoM Kpae u Pecniybmuke Kpsim
(Kasac u gp., 1960), oTKyza MOXXeT HO-
CTYIUTH IIOCA{0YHBII MaTepya, Bepo-
SITHOCTb  TIPOHMKHOBEHUS] BPEINTENIS
B Benroponckyio 06macte MOXHO oOlle-
HNTb KaK BBICOKYIO. AKKIMMATH3aLUy
9TOro Bupa GYAyT CIIOCOGCTBOBATH M3-
MeHeHNsI K/MMAra, 3aTpOHyBIVE pac-
CMaTpUBaeMblil PervoH. B wacTHOCTH,
¢ Havyama XX BeKa 3MMHUIT MIEPUOT, HA
tepputopuu benropozckoit obmactu co-
KpaTwics Ha 10 gHell, HabmogaeTcs TeH-
IEeHLVSI K YBE/MYEHIIO CPEIHIX TeMIIe-
paryp. Kpome Toro, yBemrammace mpo-
TODKUTENIBHOCTD BECEHHETO TIEpUofa —
KaK 3a CUeT COKpAI[eHVs 3MMBL, TaK U 3a
CYET HEKOTOPOTO COKPAIEHsI JIETHETO
nepuopa (JlebemeBa, Kppimckas, 2008;
Marserikuna, 2013). O60CHOBaHUIO IT0-
nymsanmit Guutokceps! B Benropogpckoit
006/1acTy MOXKET CIIOCOOCTBOBATh U TO,
YTO PETVIOH TeCHO COCENCTBYeT ¢ YKpa-
MHOI, Ha TEPPUTOPUU KOTOPOIT putoca-



HMTapHas 06CTaHOBKa IO (U/IIOKCepe
He MOXKET CYMTaTbCsl O/MaroloTyqHOI:
B 2007 romy BpeguTelb paccMaTpUBall-
€Sl KaK PeryIMpyeMblii HEKapaHTUHHbBIN
BpegHbII  opraHusM  (MatBeiikuHa,
2013)! B OTHOIIEHNN KOTOPOTO IIPVHMU-
MaroTcs QUTOCAHUTAPHbIE MePhI K BBO-
3MIMOMY IOCaZIOYHOMY MaTepUaITy.

Ilo panmpiM  TeppuropuanbHOTo
ynpasnenus PoccenpxosHagsopa 1o
Benropopckoit obmactu (mamee — TV
PCXH), B 2013 ropy 6bu10 3aduKcupo-
BaHO JIBa CTyd4as OOHApYXXeHMA STOTO
Y3KOCIeIMaM3MPOBaHHOTO MOHO(ara
BuHorpazia (OT4eT o [IeATeTbHOCT OT-
mena.., 2016) — B caloBOJ{4eCKOM IIOTpe-
OMTeTbCKOM KOOIIepaTyBe U Ha IIpIyca-
Te6HOM y4JacTKe B OfHOM U3 PaifOHOB Ha
ceBepe obmactu. ITnomrags AByX o4aros
cocraBuia 0,061 ra. B rpanmmax sapa-
YKeHHBIX TepPUTOpMII ObI/Ia yCTaHOBIIE-
Ha KapaHTMHHasA GUTOCAaHUTApHAA 30Ha
U BBEieH KapaHTMHHBIN GUTOCAaHUTap-
Hpli pexnM. IlopakeHHble pacTeHMs
BIHOTPajia GBIV BBIKOPYEBaHBI ¥ YHIY-
ToXXeHbl. KOHTpONbHBIE  06CIEnOBa-
HJIA, TIpOBefieHHble crienyanuctamMy TY
PCXH n ®IGY «benroponckas MBJI»
B CIEflyIolyie TORbI, IOKasaay, 4TO B
KapaHTVHHBIX (QUTOCAaHUTAPHBIX 30-
Hax BUMHOTPAJ, He BBIPAIMBAJICS, HOBbIE
oyary GUUIOKCEpB! He 3a(UKCHPOBaHBL
B 2017 ropy, B cBA3M C OTCYTCTBMEM Ka-
PaHTMHHOTO O0OBbeKTa, ObUIM YIIpasf-
HeHbl KapaHTVMHHBIE (DUTOCAHUTAPHbIE

W

Puc. 1. Bezemupyiowee pacmenue Cenchrus longispinus na cmanyuu Beneopoa OBX]I, 20102.

Fig. 1. Vegetative plant Cenchrus longispinus at the station Belgorod South railway, 2010

30HBI 1T0 QUIIOKCEpe U OTMEHEHBI Ka-
PpaHTUHHBIE (UTOCAHUTAPHBIE PEXKVIMBI
(OTuer o meATenbHOCTY OTHENA. ., 2017).

Cpeny VHBa3MOHHBIX BUJOB 0coboe
MeCTO 3aHUMAIOT pacTeHysA. MHorue
VHBAa3VIOHHble  PacTeHMsA  SABJLAIOTCA
KpaliHe BPEJOHOCHBIMY COPHIKaMI,
II03TOMY OTHOCATCS K KapaHTUHHBIM
obbekTam. Ilocenssace Ha 0604MHax
aBTOMOOW/IBHBIX ~ W/WIIM  YKEJTE3HBIX
JOpOr U IYCTHIPSAX, TaKue PpacTeHUsd
B KOpOTKMe Cpoku (6rmaromapsi BBICO-
KUM aalTalIOHHBIM CIIOCOOHOCTSIM)
IIPOXOJAT BCe CTafUy afiBEeHTU3ALN,
PacIpOCTPaHAITCS Ha IO/ Y CE/IbX03-
yrofibsi, Ife, 3acopsisg IOCEBBI, Pe3KO
CHIDKAIOT KaK caM YpOXKaii, TaK U ero
kavgectBo (PasymoBa, 2018; Cyxopykos,
Kywynuna, 2012). IIpumepoM MoxkeT
CITYXXWUTb LIEHXPYC JUIMHHOKOTIOYKOBBII
(Cenchrus longispinus (Hack.) Fern.).
B EpyiHOM IepedHe KapaHTMHHBIX 00b-
eKkTOB EBpasmiickoro 3KOHOMMYECKOTO
COI03a 9TOT BUJI BK/IIOYEH B CIIMCOK A2
(OrpaHMYEHHO PpacIpPOCTpaHEHHbIX Ha
ero Teppuropun). PacteHne ormyaeTcs
YPE3BBIYANHON 3aCyXOYCTONYMBOCTBIO
U BBICOKOJI BPEOHOCHOCTBIO: BPEIUT
moneBbIM  (OCOOEHHO — IIPONALIHBIM)
Ky/IBTypaM, HETaTVBHO CKa3bIBAaeTCs Ha
IIPOAYKTUBHOCTM NAacTOMIL, 3ZOPOBbE
JIIOfiel U CeMbCKOXO3SMCTBEHHBIX JKU-
BOTHBIX. KapaHTUHHBII COPHAK MMeeT
OCTpble IPOYHbIE COIUVIOAMSA, KOTOpbIe
PaHAT KOXXKHBIE IOKPOBBDI, JIETKO LIeIIA-

I0TCA 3 OfIeXK/Y, 00YBb JIIOfiel 1 IIepCTh
>kuBOTHBIX (BonkoBa, 2011; MeTtopuye-
CKyie peKOMeH/ialyn.., 2013).

Pon, Cenchrus L. Bkmodaer okomo 25
BUJIOB PacTeHMII, PacIIPOCTPAHEHHBIX B
TPOIIMYECKNX U CYOTPOIMYECKMX IIOs-
cax oboux momymapuit (AjekceeB 1
Ip., 2006). PacteHus 3TOro C/IOXHOTO
B TAKCOHOMMYECKOM OTHOLIEHMM pPOfia
OTHAIOT TIPeJNIOYTEHME OTKPBITHIM Me-
CTaM C PBIX/IbIM, OCTATOYHO BJIAXKHBIM
cyOCTpaTOM ¥ HMPOM3PACTAIOT, KaK IIpa-
BIWIO, B COCTaBe HapyIIeHHBIX (uTOIe-
HO30B: BIO/Ib 060YNH JOPOL, Ha CBA/IKaX
U B TIpounx Mectax (MeTomraeckne pe-
KOMeHpalun.., 2013).

B 2009 ropy aTo afiBEHTMBHOE pacTe-
Hute 0b110 06Hapy»xeHo B Benroponckoit
06/macTy TIpy M3y4eHNy COPHOM PacTy-
tenbHOCTH (ToxTapp, ®Pomuna, 2010).
B 2010 ropy mo gaHHOMY 06bEKTY GBI
HaJIOKeH KapaHTMH (odYar IUIOmaibio
0,01 ra) ¥ ycTaHOB/IeHa KapaHTMHHasA
¢drTOCaHNTapHAA 30HA, IUIOMAAb KOTO-
poit cocrasuna 3,15 ra. B ganbHerimem
eXKerofHble OOCIeNOBaHNsA, IIPOBORN-
Mble B O4Yare, BEreTMPYIOLUIMX PacTeHuiA
Cenchrus longispinus He BblABWM. [To-
sroMy ¢ 2013 roga ovar 3TOro Kapas-
TUHHOIO pacTeHus B bBemropopckoi
06/1acTy CINTAeTCA MMKBUANPOBAHHDBIM.

Panee B Poccum aTOT ajiBEHTMBHBIN
COpHSK OBIN 3aperncTpyposan B Kpac-
HOTapcKoM Kpae 1 Bonrorpagckoit 06-
nmactu (IIBeneB, bouknn, 1992). Cormac-

! Unpopmanus c opuy, catima I

i zocyhapr

i pumocanumapnoii uncnexuuu http://karantin.gov.ua/karantin_docs, no cocmosnuio

Ha 20 Oexabps 2014 2. (IIpuxaz Munucmepcmea azpononumuxu Ypaunwvt 29 nosops 2006 2. Ne 716 (8 ped. om 04.08.2010 Ne 467)).
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Puc. 2. A.H. Mupownuxoe nposooum sHmMomMon0zu4ecKyro dIkcnepmusy

Fig. 2. A.N. Miroshnikov is carrying out an entomological expertise

HO maHHBIM HarmoHanpHOTO HOKTaja
0 KapaHTMHHOM (UTOCAHUTAPHOM
cocroaHumu Tepputopun Poccuiickoii
Denepanun, 3a mocnenHue rogsi (2016-
2017 rr.) o4aru LieHxpyca oOHapy>KeHbI
takke B CTaBpoOnonbcKoM Kpae u Pec-
ny6nuke Kpsiv (HanyonanpHbI JOK-
nag,.., 2016, 2018). ITo cocrosanuio Ha 1
SHBaps TEKYIero rofia 04ary JaHHOTO
KapaHTMHHOTO COpHsAKa B Poccunm 3a-
PeTUCTpUpPOBaHBl Ha IUIOLIA/IM CBBIIIE
19 ra, a cymMapHas IUJIOIAgb YCTaHOB-
JIEHHBIX KapaHTUHHBIX GUTOCAHUTAP-
HBIX 30H npesbimraer 720 ra (Harmo-
HaJIbHBIN JOK/IaL.., 2018).

OOHapyxeHre  QUIIOKCEpH U
LleHXpyca He TOJIbKO B a[IMUHUCTpa-
TUBHBIX HofpasgeneHuax HOxHoro
n Cesepo-KaBkasckoro denepann-
HBIX OKPYroB, HO M B lleHTpanpHOI
Poccunm  (Benropopckast  o6macth)
CBUJIETETILCTBYET O IIOTEHI[MATbHO
BBICOKOJI BEPOSATHOCTY IIPOHMKHO-
BEHIsI KapaHTUHHBIX OOBEKTOB B
6oree ceBepHbIE PETMOHBI C MOCIIE-
Oylolleil aKKIMMatusanuei. B cBasu
C 9TVM TIPEACTABIIAETCS COBEPIIEHHO
000CHOBaHHBIM IIPOBEEHNE LE/IOTO
KOMILIEKCa KapaHTUHHBIX GUTOCAHU-
TapHBIX Meponpuatuii. Kpome Toro,
cBOeBpeMeHHOe  MHPOpPMUPOBaHME
Hace/leHUs O IOTeHIMAbHO OMTaCHBIX
COpHsAKax M 6eCIO3BOHOYHBIX OymeT
CIIOCOOCTBOBATh VX paHHeMY OOHa-
PYXEHMIO M, C/IeOBAaTe/IbHO, CyIIe-
CTBEHHOMY COKpAIeHNI0 PacXofioB
Ha 60pb0Y ¢ HUMIL.
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THE ANALYSIS OF OUTBREAK FORMATION
POSSIBILITIES OF QUARANTINE PESTS:
PHYLLOXERA (DACTYLOSPHAIRA
VITIFOLIAE) AND SPINY BURR GRASS
(CENCHRUS LONGISPINUS) IN THE
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Abstract. Information on the recent
elimination of two quarantine pest out-
breaks in the Belgorod region: phylloxera
and Spiny burr grass, is provided. The high
probability of introduction and acclimatiza-
tion of such objects in the future is shown.

Keywords. Invasion, quarantine ob-
ject, Belgorod region, phylloxera, Dac-
tylosphaira vitifoliae, Spiny burr grass,
Cenchrus longispinus.

Recently, invasive species of plants and
animals get more and more attention
in the specialist literature. Due to a wide
range of adaptive mechanisms, such or-
ganisms are relatively easy to adapt to dif-
ferent habitats, causing significant changes
in ecosystems (Kuznetsov, Storozhenko,
2010). In addition, the new location of
the invader can result in changes of the
habitat boundaries of subsequent immi-
grants. For example, the relatively recent
invasion of the emerald ash borer (Agrilus
planipennis Fairmaire, 1888) into Central
Russia caused a vast expansion of the areas
of two more arthropods, more southern:
longhorn beetle (Tetrops starkii Chevrolat,
1859) and other close borer species (Agri-
lus convexicollis Redtenbacher, 1849) (Or-
lova-Benkovskaya, 2013).

A well-known invasive species is the
vine louse or the grapevine louse Viteus
vitifoliae Fitch. In the Common list of
quarantine objects of the Eurasian Eco-
nomic Union, this type is included into
the list A2 (locally presented pests). The
place of origin of the pest is the Eastern
parts of North America (Matveykina,
2013). In the 60s of the XIX century,

the aphid was brought into Europe, and
in France alone, more than 2.4 million
hectares of vineyards died due to its ac-
tivity (Dankvert et al., 2009). The pest is
characterized by a clear polymorphism
and damages the above-ground and
underground parts of the grape-vine
(Yurchenko, Kononenko, 2018).

Despite the fact that the industrial cul-
tivation of grapes in Russia has histori-
cally developed in the southern regions
of the country, amateur viticulture in
recent years has become a common and
fashionable hobby. For example, this is
typical for the Central Black Earth Re-
gion, and in particular in the Belgorod
region, where favorable climatic condi-
tions are combined with suitable fertile
soils. This is partly a result of the recent
selection achievements, as well as nu-
merous specialized exhibitions which are
held regularly in the regional center (in
spring and autumn).

The participants of such exhibitions are
from not only Central but also Southern
regions of Russia. Due to the fact that the
main source of introduction of phylloxe-
ra into new territories is planting material
(Dankvert et al., 2009), and this type of
the pest is distributed in Krasnodar Krai
and the Republic of Crimea (Kazas et al.,
1960), from where the planting material
can arrive, the probability of the pest in-
troduction into the Belgorod region can
be estimated as high. Climate change af-
fecting the region will contribute to the ac-
climatization of this species. In particular,
since the beginning of the XX century, the
winter period in the Belgorod region has

decreased by 10 days, and there is a ten-
dency of average temperatures increasing.
In addition, the duration of the spring has
increased, due to the reduction of winter
and summer periods (Lebedev, Krym-
skaya, 2008; Matveykina, 2013). The es-
tablishment of phylloxera populations in
the Belgorod region may also be facilitated
by the fact that the region is closely adja-
cent to Ukraine, where the phytosanitary
situation with respect to phylloxera cannot
be considered safe: in 2007, the pest was
considered as a regulated non-quarantine
pest, in respect of which phytosanitary
measures to the imported planting mate-
rial are taken (Matveykina, 2013).
According to the Regional Office of
Rosselkhoznadzor for the Belgorod region
(hereinafter — Rosselkhoznadzor Regio-
nal Office), in 2013, two cases of detection
of this highly specialized monophage of
grapes were recorded (Report on the ac-
tivities of the Department.., 2016): in a
horticultural consumer cooperative and in
a homestead land in one of the districts in
the northern part of the region. The area of
the two outbreaks was 0.061 ha. Within the
boundaries of the infected areas, a quaran-
tine phytosanitary zone was established
and a quarantine phytosanitary regime
was introduced. The affected grape plants
were grubbed up and destroyed. Control
surveys conducted by the experts of Ros-
selkhoznadzor Regional Office and FGBU
“Belgorodskaya MVL’ in the following
years, demonstrated that the grapes were
not grown in the phytosanitary quaran-
tine zones and new outbreaks of phyllox-
era were not recorded. In 2017, due to the

I Information from the official website of the Main State Phytosanitary Inspection http://karantin.gov.ua/karantin_docs, as of December 20, 2014
(Order of the Ministry of agrarian policy of Ukraine, November 29, 2006 Ne 716, as amended from 04.08.2010 Ne 467)).
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absence of the quarantine object, quaran-
tine phytosanitary zones for phylloxera
were abolished and quarantine phytosan-
itary regimes were abolished (Report on
the activities of the Department.., 2017).

Plants play a special role among invasive
species. Many invasive plants are extremely
harmful weeds, so they belong to quaran-
tine objects. Establishing on the roadsides
and/or near railways and waste grounds,
such plants within a short period of time
(due to high adaptive abilities) pass adven-
tive stages and spread on fields and farm-
lands, where their contamination of crops
extremely reduce the quantity and quality
of the harvest (Razumova, 2018; Sukho-
rukov, Kushunina, 2012). An example is
the Spiny burr grass (Cenchrus longispi-
nus (Hack.) Fern.). In the Common list
of quarantine objects of the Eurasian Eco-
nomic Union, this type is included into the
list A2 (locally presented pests). The plant
is characterized by extreme drought resis-
tance and high harmfulness: it damages
field (especially tilled) crops, affects the
productivity of pastures, human health
and farm animals. Quarantine weed has
sharp, strong collective fruits, which can
injure skin, easily cling to clothes, shoes
and animal hair (Volkova, 2011; Methodi-
cal guidelines.., 2013).

The genus Cenchrus L. includes about
25 species of plants distributed in tropical
and subtropical zones of both hemispheres
(Alekseev et al., 2006). Plants of this taxo-
nomically complex genus prefer open are-
as with a loose, fairly moist substrate and
grow, as a rule, in disrupted phytocenoses:
along the roadsides, in landfills and other
places (Methodical guidelines.., 2013).

In 2009, this adventive plant was found
in the Belgorod region during the studying
of the weed vegetation (Tokhtar, Fomina,
2010). In 2010, this object was quaran-
tined (outbreak area of 0.01 hectares) and a
quarantine phytosanitary zone was estab-
lished, the area of which was 3.15 hectares.
In the future, annual surveys conducted in
the outbreak did not reveal any vegetating
plants Cenchrus longispinus. Therefore,
since 2013, the outbreak of this quarantine
plant in the Belgorod region is considered
to be eliminated.

Earlier in Russia, this adventive weed
was registered in Krasnodar and Volgo-
grad regions (Tsvelev, Bochkin, 1992).
According to the National report on the
quarantine phytosanitary situation of
the territory of the Russian Federation,
in recent years (2016-2017) outbreaks of
Spiny burr grass have also been found in
the Stavropol region and the Republic of

Crimea (National report.., 2016, 2018).
As of January, 1 of the current year, the
outbreaks of this quarantine weed in
Russia are registered within the area of
more than 19 hectares, and the total area
of the established quarantine phytosani-
tary zones exceeds 720 hectares (Natio-
nal report.., 2018).

The detection of the grapevine louse
and the spiny burr grass in the administ-
rative units of the Southern and North-
ern Caucasus Federal districts and in
Central Russia too (Belgorod region)
indicates a potentially high introduction
probability of the quarantine object to
the Northern regions and its subsequent
acclimatization. In this regard, it seems
quite reasonable to carry out a whole
range of quarantine phytosanitary mea-
sures. In addition, timely informing
the public about potentially dangerous
weeds and invertebrates will contribute
to their early detection and, therefore,
significantly lower costs of their control.
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YK 632

SKCHEOUITMOHHBIE
MCCIEOJOBAHUSA BPEOIUTEIEN
O KHOU YACTU KOPEMCKOTO
IIOJIYOCTPOBA

.0. Kamaes, cmapuuii Hayunviii compyOHUK HAy4HO-IKcnepumermanvrozo omoena PI'BY «BHUNKP»
I.C. Kpacosckuil, nepeéoduux omoena pumocanumapHvix puckos u MexcoyHapooHo20 63aumooeiicmeus

DI'bY « BHUUKP»

AnHotamusa. Cmamvs nocsésuie-
HA IKCNEeOUUUOHHBIM UCCTIe008aAHUAM
HaceKoMblx U Kaewjeti, a makice no-
71e6bIM HAOMIO0eHUAM, NPOBEJEHHBIM
6 ycnosusx toxHou uacmu Kopeii-
CK020 NOMLYOCMPO6A CHeYUATUCINAMU
OI'BY « BHUMKP».

KmroueBbie cmoBa. 3auwjuma pac-
meHuti, IKcneOUUUsi, 8pedument,
Hacexomvle, Kneuju, Kopeiickuil no-
TyoCcmpos.

-
'
-

BocToyHo-A3suaTckmii permoH, Ox-
BaThIBalolMit  fIMoHCKMe  OCTpOBa,
Kopeiickuil monyocTpoB, OCTPOBHYIO
YacTb U BOCTOYHYIO 00/aCcTh PaBHMH-
Horo Kutas, AB/seTCA pernoHoM Ipo-
UCXOXJIeHMA MHOTMX MHBa3MOHHBIX
BUJIOB, B TOM 4MCIA€ KapaHTUHHBIX
BpepuTeneil. K TakoBbIM OTHOCATCH,
HaIpyMep, MOXKKeBe/TbHMKOBBII May-
tyHHB Kiewy Oligonychus perditus,
BOCTOYHas IUofoxxopka Grapholita

molesta M KOpUYHEBO-MPaMOPHBIIL
knon Halyomorpha halys; nocnennue
ZIBa BUJa B HACTOsLIee BPeMs LINPOKO
PacIpOCTPaHNUINCh B MUpe. DTUM ObIn
06yC/IOB/IeH HMHTEpeC CIel1a/liCTOB
OI'BY «BHUMKP» x c¢ayHe maHHO-

IO PErMoHa, Pe3ynbTaTOM 4ero CTajo
IIpOBefeHNe SKCIEAULIVIOHHOM TI0€3]I-
KU B II€pBOJ 1OoNn0oBUHe aBrycra 2018
rofia. ITomo6HBIe MTOE3AKY MTPOTOIKa-
1oT Tpaguuyy OI'bY «BHUMKP» mo

Puc. 1. Céopot nacexomvix ¢ Kopeiickozo nonyocmposa, nposedentvte compyonuxamu OPIBY «BHUNKP» 6 1950-60-e 22.
Fig. 1. Collecting of insects from the Korean Peninsula, carried out by the FGBU “VNIIKR” specialists in the 1950s-60s
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VICCTIEOBAHIIO MUPOBOII (ayHbI Bpef-
HBIX OpraHM3MOB. B 4acTHOCTH, Iep-
Bble 9KCIEMUIIMOHHDIE JMCCIeNOBaHMA
110 KapaHTVHHBIM 00BEKTaM VM Bpefy-
TeNAM Ha Teppuropun Koperickoro mo-
JIyOCTpOBa COTPYTHMKAMU MHCTUTYTa
IIPOBOAMINCS elrfe ¢ 1950-x (puc. 1).

IIpenBaps ommcaHye IPOBeNeHHBIX
B IO/IEBBIX YC/IOBUAX MCCIIENOBaHMIA,
clenyeT JaTb KPaTKYI0 XapaKTepUCTH-
Ky palioHa MccefoBaHmit. Teppuro-
pus I0KHOI TonoBMHBI Koperickoro
IIOTyOCTPOBAa B 3HAUUTENBHON Mepe
(B LIEHTpa/IbHON ¥ BOCTOYHON YaCcTAX)
IIOKPBITA OTHOCUTETbHO HEBBICOKVMM
ropamu, ITIaBHBIM 00pa3oM HOKeMO-
PUMIICKOTO IIpoMCXOXjeHus (puc. 2),
B 3aIIaJiHON YacTM PACIIONOXXEHbI He-
6onblune paBHUHEL [JaHHas TeppuTO-
pMA OTHOCUTCA K YMEPEHHOMY KIIN-
MaTUYeCKOMY MOSCY C M3OBITOYHBIM
yBIa>KHEHMeM, cy6TponMYecKOMy
(B OCHOBHOM paBHMHBI), OKeaHN4e-
CKOMY ¥ KOHTMHEHTa/JIbHOMY (TOpHas
9acTb) M TIOfIBEPraeTCs BO3MEICTBUIO
BOCTOYHO-a3MaTCKOTO MYCCOHA.

M3 cempCcKOXO3ANCTBEHHBIX KYIb-
TYp B JaHHOM permoHe Hambosblee
3HaYeHNe VIMEIOT 3epHOBLIE (B MEPBYIO
ovepens puc — 5,6 MiaH T 6510 cobpa-
HO B 2016 r. (puc. 3), B CylLIeCTBEHHO
MeHbIIe/l CTeNeHN — KyKypysa, IIIe-
HNIA, SYMEHb), IUIOfOBBIE ¥ OBOII-
Hble; TIOCTIeHNE B TIPOU3BOJICTBEHHBIX
MaciTabax BBIPALIMBAIOTCA 11O OOMb-
IIeif JacTV B YCTIOBMAX 3aIVIIIEHHOTO
rpyHTa (puc. 4), B 4aCTHOM CeKTOpe
BO3/IC/IBIBAIOTCA B OTKPBITOM TPYHTe.
ITo mpomnssopcTBy nmyka IO>xHasa Kopes
BXOJIUT B IeCATH BEAYIUX CTPaH-IIPO-
usBopuTesen (412 ThIC. T CBEXMX JIYKO-
BUYHBIX OBOLIEN U 1,2 MIH T CYIIEHBIX
OBOIIeTT), KpOMe TOTO, 37ieCh IPON3BO-
IATCA TOMATHI (467 THIC. T), OCTPBIIL Ile-
pen (257 Toic. T) 1 fip. ITn0onoBble Kynb-
TYPBI TaKKe VIMEIOT 3HaYeHMe /IS aHa-
NU3MPYeMOTro pervoHa. B wactHOCTH,
IIPOU3BOJACTBO IMTPYCOBBIX B HOXKHOI
Kopee mocturaer 698,7 ThIC. T, KOCTOY-
KOBBIX — 0K0710 300 TBIC. T, CEMEYKOBBIX —

0k0710 800 TBIC. T; KpOMe TOTO, 00beMBI
BBIPAIlMBAEMOTO ypOXKasg BUHOTpafia
COCTaBJIAIOT 245 ThIC. T.

151 Bcex BBIpaIBaeMbIX KY/IBTYP Xa-
paKTepeH KOMIUIEKC BPEJHBIX OpraHM3-
MOB, HEKOTOpBIE U3 KOTOPBIX MIMEIOT Ka-
paHTMHHOe 3HaueHye 1 ctpad EASC.

B xopme moesgxy IIaHMPOBANIOCH
MOCeIeHNe BCeX KITIOUEeBBIX JIOKaIIN-
TeTOB IKHOJ MONoBMHBI Koperickoro
IIOJTyOCTPOBA C PasIMIHBIMU TE€OMOP-
GbOMOTMYeCKUMY U KIMMATNIeCKUMU
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Puc. 2. Topnoii nanowagm u pucoevte uexu Kopeu (pomo 11.0. Kamaesa)
Fig. 2. The mountain landscape and paddy fields in Korea (photo by 1.0. Kamayev)

YCTIOBUAMM, C Y4€TOM TaK)XXe pacIpo-
CTpaHEHNA BO3JIENBIBAEMBIX  CeJlb-
CKOXO3SIJICTBEHHBIX KYIBTYp (puc. 5).
OtpenbHOE BHUMaHME YHENANOCDH Jie-
KOPaTMBHBIM KYIbTYpaM, OCOOEHHO
IpeICTaBUTeIAM CeMeliCTBa KUIa-
PpMCOBbIE, TOCKONbKY OHM ABJIAIOTCA
IpeANoYNTaeMbIMM PaCTEHMAMY JIIA
MO>OKEBETbHUKOBOTO  NAyTMHHOTO
knewa Oligonychus perditus.
VccmenoBaHusa meKOpaTMBHBIX Ha-
CaXIECHNI KUIApMCOBBIX (TYM, MOX-
>KEBEJIbHMKOB, OVOTBI) B TOPOJCKUX
ycnosusax Ceyma (puc. 6-7), UxyHu-
XoHa, [IauoHa, IIxeHTxska, Bonmxy
(puc. 8) mosBoMMIM OOHAPY>KUTD IAy-
TUHHBIX K7eleil. B ganpHeiimeM, yxe
Ha Gaze OI'BY «BHUMKP», mocne

U3TOTOBNIEHNA MUKpOIIPEIapaToB M
omnpepeneHNA MaTepyana ObBUI BBIAB-
JIEH MOXOKEBE/IbHUKOBDIN I1ay TMHHBIN
ke Oligonychus perditus (puc. 9) -
KapaHTMHHBII 060bekT pmna EADC,
0co6M KOTOPOTO BCTPEYasIch BMeCTe
€ 0c00AMIU APYroro, GpyIoreHeTNIecKn
6mskoro Bupa Oligonychus ununguis.
O6a Bupma IMPOKO pPacHpOCTpPaHEHBI
Ha tepputopuu IOxxHoit Kopen (Lee
et al, 1989). Mox>KeBeTbHUKOBDII
IAyTUHHBI Kilell B OoJblLIell CTelle-
HY TIPEMIIOUNTAeT PACTeHUs, NPON3-
pacraoliue BfO/Ib 000YMH [OPOL, TO
€CTb HaXOfAIeCA TOf, BO3JelCTBIEM
HeO/MaronpyATHbIX ycrmouit. Takum
06pasoM, Ha OFHOM PacTeHUU MOTYT
obutaTe 0CO6M pasHBIX BUAOB pofa

Puc. 3. Pucoevie uexu Kopeu (¢pomo JI.0. Kamaesa)
Fig. 3. Paddy fields in Korea (photo by 1.0. Kamayev)
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Oligonychus, BKIOYas KapaHTUHHBIN
00DeKT, YTO HeOOXOIMMO YUUTHIBATD
IIpU TpOBefeHNy MabopaTOPHBIX JC-
C/IeJOBaHUIA.

B pesynbrare moesgku 6pu1 cobpaH
MaTepyanm IO MO KEBETbHNKOBOMY
Ay TMHHOMY KJIeIlly, 0 HeTaBHETO Bpe-
MEHU OTCYTCTBOBABIINII B aKapOJIOTH-
JeCKVX KOUTEKIVIAX BEeAYIINX HayIHBIX
yupexpaennii Poccuiickoit Pepepanyn,
BK/IIOYasA 300/TOTMYECKUIT VHCTUTYT
PAH, Huxnrckuit 6oTaHMYeCKWi
cap-uHcTuTyT ¥ ®I'BY «BHMUKP».

Ha pacrenmax tuca B I. UxyHuxoO-
He TIayTVHHDbIE KJIEI[V BBIABIEHBI He
OBUINL, XOTA MO INTEPATYPHBIM TaHHBIM
OTMeYa/IViCh; OJHAKO ObLIM OOHapyxe-
Hbl MTOBKY Pseudaulacaspis cockerelli
(pmc. 10) - Bupm, OMM3KMII K KapaH-
TMHHOMY BMIY - TYTOBO} IIMTOBKe
Pseudaulacaspis pentagona. Vipentudu-
KallMi0 JaHHOTO BUJia IIPOBEMM Hayd-
Hple corpypuuku OI'BY «BHUMKP»
H.A.Typaun A.B. HInunynun.

B ecTecTBeHHBIX yCITOBUAX B OKPECT-
HOCT#AX I. J[990Ha Ha pacTeHMAX NUX-
Tl LieJIbHONMUCTHON Abies holophylla
M MOMOKeBeNbHMKA Juniperus rigida
O6pt  otMedeH TonmbKo Oligonychus
ununguis (puc. 11).

B fmekopaTMBHBIX — HaCaK/IeHMAX
MoxokeBenpHuKa . Ceyna 6bUta 06-
Hapy’XeHa 0co0b KOPUYHEBO-Mpa-
MopHoro xnona Halyomorpha halys -
KapaHTMHHOro o6bexta EADC, MHO-
TOATHOTO VM YPe3BbIYAIHO arpeccuB-
HOTO VMHBajiflepa, B HaCTOsAIIee BpeMs
YTPOKAIOIIETO IIOfOBOJICTBY FO>KHBIX
PEeTMOHOB eBporelicKoit yacTu Poccun.

OCMOTp AMKOPACTYIIETo fiepeBa mep-
CMKa B OKpecTHOCTAX Harcan-MbeH no-
3BOJIWI BBIABUTD MHOTOYVICTIEHHBIE T10-
BpeX[eHNA HeofjpeBeCHEBAIOIIYIX TT06e-
roB (puc. 12) — XapaKTepHBII CYIMIITOM,
BBI3bIBAEMbII TYCEHMIIAMM BOCTOYHOI
IUIOOXKOPKY. BHyTpu moberos Obuin
06Hapy>KeHBI XOIBI M TYCEHUIIBI BPeMy-
Ter (puc. 13). PacTuTenbHblit MaTepyan
C TOBpeXHeHUsAMM ObUT TepOapusmpo-
BaH /1A y4eOHbIX IIefIelt, a TyCeHUIIBI CO-
6panb! 1A Komwrekiym. Ha mucTpax pac-
TEHUA BCTPEYaMMCh MHOTOYVCTIEHHbIE
0co0y GOSAPBINIHNKOBOTO IIAyTHHHOTO
xrema Amphitetranychus viennensis —
KOCMOIIOIUTIYECKOTO BPEANTENA IUIO-
TOBBIX KymbTyp. B mmmomax mepcrka
(mamanmuie) 6bUIM BBIAB/IEHBI TYCEHUIIDI
mepcuKoBoll  mogoxopku  Carposina
niponensis (puc. 14) u mpencTaBUTeNN
ceMmerictBa Pyralidae — nocnenume xpym-
Hee II0 pasMepaM, C KPYITHBIMHU 3aMeT-
HBIMY IIMTKaMM ¥ MOTYT TIOBPE&XHATb

Puc. 4. Tanowagm zopnoii wuacmu Kopeu, na nepeonem nname 3amemna mennuya

(¢pomo 11.0. Kamaesa)

Fig. 4. The landscape of the mountainous part of Korea, one can see a greenhouse in the

foreground (photo by 1.0. Kamayev)

Puc. 5. Kapma uccnedosannvix noxanumemos meppumopuu 1oxcnoii uacmu Kopeiickozo
nonyocmposa (uzobpaxcerue nocmpoeto ¢ nomowsvio IIO Google Earth)

Fig. 5. The map of the studied localities in the southern part of the Korean Peninsula
(image is built by means of Google Earth SW)

KOCTOYKy Ivtopa (puc. 15), mpu atom
Ha OIMH IUIOJ MOXXET IPUXOZUTHCA
or 3 mo 5 mrunHOK. Kpome Toro, 6pumn
O6Hapy)XeHbl IUIOABI C CHMIITOMaMM
6ypoit MoHwmosHoi rHWwm (puc. 16).
B 1a60paTOpHBIX YCIOBIMAX MUKO/IOra-
mu OTBY «BHUMKP» 6pu1a mpoBeneHa
ugeHTHUKaLMA 06pasiia U IOATBEPXK-
JIeHO, YTO YKa3aHHbIE CUMIITOMbI GBIV
BbI3BaHbl Monilinia fructicola - xapan-
TUHHBIM 06bekToM EADC.

DlepeBbss  TIpymy,  BbICa)KEHHbIE
B paiioHe I. IIxenTx3Ka (puc. 17), 6b1m
HOBPEXMIEHB  KOMIUIEKCOM  BMJIOB.

KAPAHTVH PACTEHUI. HAVKA M [TPAKTUKA

Cpenu ¢unnodaros 6bum oT™Mede-
Hbl T'yCEeHUIIBI TOPHOCTAaeBbIX MOJIei
(Yponomeutidae),  cxemetupyromux
JIICTbA ¥ Oy THIBAIOIINX ITO6ErH Ies-
koM. IT1071bI C BHEIIIHelT CTOPOHBI ObIIN
HOBPEXMIEHBl >KyKaMu-OpOH30BKaMMm
(Cetoniinae), a BHyTpM — I'yceHULIaMU
cemerictBa Tortricidae: Grapholitini u
Pyralidae (mpu aTom rpyiueBas orses-
Ka-1iopoxxopka Numonia pyrivorella
He OblTa oOHapykeHa). Pagmom c Ha-
COKHEHMAMM TIpPYLIM Paclonaraics
cafi, B KOTOPOM Ha PacTeHMAX XMes
Ha0JII0[Ia/loch  MacCoBOE  pasBUTHUE
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TyCeHII aMepUKaHCKoil 6enoit 6aboy-
xu Hyphantria cunea — KapaHTVHHOTO
o6bexra EAJC (puc. 18).

VccnenoBanne okpecTHOCTEN I. MyH-
red (puc. 3) MO3BOMMIO BBISABUTD [iBa
BuAa depen Bidens spp. (puc. 19), rep-
GapHble MaTepya/ibl KOTOPBIX ObUIM Iie-
penaubl repbonoram PI'BY «BHUVIKP»
I MOEeHTU QUKL

B oxpecTHOCTAX I. BoHmXKYy (puc. 20)
OOHApY>KeHBl ANMIEKTafKM a3MaTCKo-
r0 TOABMAA HEMAapHOTO IIeTKONpsfa
Lymantria dispar asiatica (KapaHTUH-
HBII OOBEKT), UAEHTU(UKALMSA KO-
TOpOro Oblla MpOBefieHa MOJNEKYNIAP-
HO-TeHeTn4eCKnMu Metogamu B ®I'bBY
«BHUMKP» no metonuke Kamaesa u
ap. (2015). 3pmech e 6bUI OOHApYIKEH
saropuuk (Vaccinium sp.) ¢ xapakrtep-
HBIMM TIOBPEX/IEHNAMY, HaHECeHHbI-
MU a3MaTCKOV ATOZHOI Hp0o30¢uIoi
Drosophila  suzukii  (kapaHTVHHBII
00BEKT).

IogBomA mpefgBapuTeTbHBIE UTOTU
SKCHEANIVIOHHBIX MCCIelOBaHMII Ha
Koperickom momyocTpoBe, criemyer
OTMETUTD, YTO B Pe3y/bTaTe ObIIM I10-
JlydeHbl CBefieHMsA o dayHe u 610710-
I BaXXHENIINX CENTbCKOX03AICTBEH-
HBIX U JIECHBIX BpefUTeNel, ChelaHbl
OpWIVHANIbHbIE WITIOCTPAllNMU Bpen-
HBIX OPTaHVM3MOB J BHI3BIBA€MBIX UMM
HOBPeX/EHNIT, a TakKe ObUI cobpaH
Marepyan I HayYHBIX KOJUIEKIIWIA,
paspaboTKM  MOJEKYIAPHO-TeHETH-
9eCKMX METOfIOB MMIeHTU(PUKAIIN
BPEIHBIX OPraHU3MOB, CTaH/JaPTHBIX
06pasuoB, y4eOHBIX KOUIEKIWMIl I
KypPCOB MOBBIIIEHNA KBamMduKanymm

U CTaXKMPOBOK.

B ¥

Puc. 8. Moxcwcesenvrux Juniperus sp., 3apancennviii Oligonychus perditus.
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Hacancoenus 6 Bonosucy (pomo J1.0. Kamaesa)
Fig. 8. Juniperus sp., infested by Oligonychus perditus. Plantings in Wonju
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(photo by 1.0. Kamayev)
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Puc. 7. Moxcnceeenvrux Juniperus sp.,
3apascennvuii Oligonychus perditus.
Ilapx 6 Ceyne (pomo JI.0. Kamaesa)
Fig. 7. Juniperus sp., infested by
Oligonychus perditus. Park in Seoul
(photo by 1.0. Kamayev)

Puc. 9. Buewnuii 6ud Oligonychus perditus

(¢pomo 11.0. Kamaesa)
Fig. 9. Appearance of the Oligonychus perditus
(photo by 1.0. Kamayev)
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EXPEDITIONARY STUDIES
OF PESTS IN THE SOUTHERN PART
OF THE KOREAN PENINSULA

I1.0. Kamayey, Senior Researcher of the Research and Testing Department FGBU “VNIIKR”
G.S. Krasovsky, Translator of Phytosanitary Risk and International Cooperation Department

FGBU “VNIIKR”

Fig. 10. Scale insects Pseudaulacaspis cockerelli, detected on a yew tree
(photo by 1.0. Kamayev)

Puc. 10. ITumosxu Pseudaulacaspis cockerelli, 06napysicentvte Ha muce
(¢pomo I1.0. Kamaesa)
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Fig. 11. Natural conditions of needle fir growing Abies holophylla (on the right side of the
photo) in the vicinity of Daejeon (photo by G.S. Krasovsky)

Puc. 11. EcmecimeéeHnHvte ycno6Us npou3pacmanus nuxmol yenvHonucmuoti Abies

holophylla (na ¢omo cnpaea) 6 oxpecmnocmax [Jouona (domo I.C. Kpacosckozo)

Abstract. The article is devoted to the
expedition studies of insects and mites, as
well as field observations conducted in the
southern part of the Korean Peninsula by
the specialists of the FGBU “VNIIKR”.

Keywords. Plant protection, expedition,
pests, insects, mites, Korean Peninsula.

The East Asian region that includes the
Japanese Islands, the Korean Peninsu-
la, the insular part and the Eastern plain
region of China, is the place of many in-
vasive species origin, and also quarantine
pests. They include, for example, juniper
spider mite, Oligonychus perditus, oriental
fruit moth Grapholita molesta and brown
marmorated stink bug Halyomorpha
halys; the latter two species are currently
widely distributed all over the world. This
fact became the basis for the interest of
FGBU “VNIIKR” experts in the fauna of
this region and as a result, an expedition
trip at the beginning of August in 2018 was
organized. Such trips constitute the con-
tinuation of FGBU “VNIIKR” traditions
in regard to the research of global fauna of
pests. In particular, the first expeditionary
research on quarantine objects and pests
within the territory of the Korean Penin-
sula was carried out by the specialists of
the Institute in the 1950s (Fig. 1).

A brief description of the research area
should be given prior to the description
of the field studies. The territory of the
southern half of the Korean Peninsula is
largely (in the Central and Eastern parts)
covered by relatively low mountains,
mainly of Precambrian origin (Fig. 2); in
the western part small plains are located.
This area belongs to the humid temperate
climatic zone, plains are mostly located in
the subtropical zone and mountain part is
in the oceanic and continental zones. This
is exposed to the East Asian monsoon.

Speaking about the agricultural crops,
cereals are the most important in this re-
gion (primarily rice: 5.6 million tons were
collected in 2016 (Fig. 3), corn, wheat,
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and barley have much less value). Fruit
and vegetables also are very important:
they are produced mostly in greenhous-
es for commercial purposes (Fig. 4), and
cultivated in open ground for private use.
South Korea is one of the ten leading coun-
tries in respect of onion production (412
thousand tons of fresh onion vegetables
and 1.2 million tons of dried vegetables),
in addition, tomatoes (467 thousand
tons), hot pepper (257 thousand tons) and
other vegetables are produced here. Fruit
crops are also important for the analyzed
region. In particular, the production of
citrus fruits in South Korea reaches 698.7
thousand tons, stone fruit production
amounts to 300 thousand tons, poma-
ceous production - to 800 thousand tons;
in addition, the volume of grapes is about
245 thousand tons.

All cultivated crops are characterized by
a complex of harmful organisms, some of
which are of quarantine importance for
the EAEU countries.

During the trip, the experts planned to
visit all the key localities of the southern
half of the Korean Peninsula with different
geomorphological and climatic condi-
tions, taking into account the distribution
of cultivated crops (Fig. 5). Special atten-
tion was paid to ornamental plants, espe-
cially to the representatives of the cypress
family, since they are the preferred plants
for the juniper spider mite Oligonychus
perditus.

Research of cypress ornamental plant-
ings (arborvitae, juniper, and biota) in the
urban environment of Seoul (Fig. 6-7),
Chuncheon, Daejeon, Pyeongtaek, Won-
ju (Fig. 8) allowed to detect spider mites.
Later on, on the basis of FGBU “VNIIKR,
after creating micropreparations and iden-
tification of the material the juniper spider
mite Oligonychus perditus (Fig. 9) was
identified. It is a quarantine object for the
EAEU. The representatives of this species

Fig. 12. The peach plant with numerous
injuries of young softwood shoots

(photo by 1.0. Kamayev)

Puc. 12. Pacmenue nepcuxa

€ MHO20HUCTIEHHBIMU NOBPEHOEHUAMU
MOI00bIX HeoOpeBecHe6aOWUX n06e206
(¢pomo 11.0. Kamaesa)

Fig. 14. A damaged peach fruit with

peach fruit moth caterpillar Carposina
niponensis. Analysis of the material in
laboratory conditions

(photo by 1.0. Kamayev)

Puc. 14. ITospescoennviii nod nepcuxa

¢ 2ycenueti nepcuK060ti na000HOPKY
Carposina niponensis. Pazbop mamepuana
8 KaMepPanvHvIX YCI08UAX

(¢pomo I1.0. Kamaesa)

LW e

Fig. 16. The peach fruits with brown rot of stone fruits symptoms caused
by Monilinia fructicola (photo by G.S. Krasovsky)
Puc. 16. IInodvt nepcuxa c cumnmomamu 6ypoii MOHUTUO3HOL ZHUMY, 6bI3bLEAEMOT

Monilinia fructicola (¢pomo I.C. Kpacoeckozo)
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Fig. 13. Injuries of a young softwood shoot
of the peach plant caused by caterpillars of
the Oriental fruit moth Grapholita molesta.
Dying-off of the shoot tips as well as the
excrements of the pest at the border of the
woody part of the shoot and the gum are
also well marked (photo by 1.0. Kamayev)
Puc. 13. ITospescoenust mono0020 Heoope-
8ecHesarouezo nobeza nepcua, 6vi36aH-
Hble 2ycenuell 60CMOYHOLL NI000HOPKU
Grapholita molesta. Xopowio 3amemmot
ycvixanue éepxyuiku nobeza, IKcKpemeH-
Mot 8pedumens Ha zpanuye o0pesecHesd-
toweti yacmu nobeza u Kameov

(¢pomo 11.0. Kamaesa)

caterpillars of the Pyralidae family
(photo by G.S. Krasovsky)

Puc. 15. ITospescoernviii nod nepcuxa
¢ 2ycenuuyeii cemeiicmea Pyralidae
(¢pomo I.C. Kpacosckozo)



Fig. 17. Pear trees plantings in the area of Pyeongtaek (photo by G.S. Krasovsky)
Puc. 17. [lepesvs epywiu, nacaxcoenus 6 paiione Ilxenmxaxa (dpomo I.C. Kpacosckozo)

Fig. 18. The caterpillars of the Fell webworm Hyphantria cunea (photo by G.S. Krasovsky)
Puc. 18. Iycenuupt amepuxanckoii 6enoti 6a6ouxu Hyphantria cunea
(¢pomo I.C. Kpacosckozo)

the other phylogenetically close species, Oli-
gonychus ununguis. Both species are widely
distributed throughout South Korea (Lee
et al., 1989). The juniper spider mite mostly
prefers plants that grow along the roadsides,
which, therefore, are under the influence
of adverse conditions. Thus, one plant can
have individuals of different species of the
Oligonychus genus, including the quarantine
object, which must be taken into account
during laboratory studies.

As a result of the trip, the juniper spider
mite material which had been absent until re-
cently in the acarological collections of lead-
ing Russian institutions including Zoological
Institute of RAS, Nikitsky Botanical Garden,
and FGBU “VNIIKR; has been collected.

The mites were not detected on yew plants
in Chuncheon, although, the literature
sources have data about the mite presence
there, yet a lot of scale insects Pseudaula-
caspis cockerelli were detected. This species
is close to a quarantine one: white peach
scale Pseudaulacaspis pentagona. The iden-
tification of this species was conducted by
N.A. Gura and A'V. Shipulin, the researchers
of the FGBU “VNIIKR”

Individuals of Oligonychus ununguis
species were detected in natural conditions
in the vicinity of Daejeon on needle fir
Abies holophylla and juniper Juniperus rigi-
da plants (Fig. 11).

In the ornamental plantations of juniper
in Seoul, an individual of the brown-mar-
morated stink bug Halyomorpha halys was
found. This quarantine object for EAEU is
a polyphagous and extremely aggressive in-
vader, which currently poses a risk to fruit
cultivation in the southern regions of the Eu-
ropean part of Russia.

During the examination of a wild peach
tree in the vicinity of Nagsan-Myeon the spe-
cialists found numerous injuries of softwood
shoots (Fig. 12), which is a typical symptom
caused by the oriental fruit moth caterpillars.
Inside the shoots galleries of the pest cater-
pillars were found (Fig. 13). The damaged
plant material was herborized for training
purposes, and the caterpillars were collected.
The plant leaves had numerous individuals
of sweet-cherry spider mite Amphitetrany-
chus viennensis, a cosmopolitan pest of fruit
crops. In peach fruits (windfalls), caterpillars
of the peach fruit moth Carposina niponensis
(Fig. 14) and representatives of the Pyralidae
family were detected. The latter are larger in
size, with a large noticeable pinacula and can
damage the fruit stone (Fig. 15); in one fruit
there can be from 3 to 5 larvae. In addition,
the fruits with the symptoms of brown rot of
stone fruits were found (Fig. 16). In the labo-
ratory, the mycologists of FGBU “VNIIKR”
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identified the sample and confirmed that these
symptoms were caused by the quarantine for
EAEU species Monilinia fructicola

Pear trees growing in the vicinity of Pyeong-
taek (Fig. 17) were damaged by the complex
of species. Among other phyllophagous, ca-
terpillars of purple argent moth (Yponomeuti-
dae) were found. They skeletonize leaves and
enlace the shoots with silk. Fruits from the
outer side had been damaged by alower cha-
fers (Cetoniinae), the inner space of the fruit
had been affected by the caterpillars of the
Tortricidae family: Grapholitini and Pyralidae
(the pear snout fruit moth Numonia pyrivorel-
la was not found). Next to the pear plantings,
there was a garden with hop plants on which
the mass development of the Fall webworm
caterpillars Hyphantria cunea, a quarantine
object for the EAEU, was observed (Fig. 18).

During research carried out at the out-
skirts of the city of Mungyeong (Fig. 3), two
Bidens species were identified. (Fig. 19). The
herbarial materials were given to herbologists
of FGBU “VNIIKR” for identification.

In the vicinity of Wonju (Fig. 20), the
egg-layings of the Asian gypsy moth Lyman-
tria dispar asiatica (quarantine object) were
found, their identification was carried out
with molecular genetic methods in the FGBU
“VNIIKR” by the technology of Kamaev et al.
(2015). At the same territory the berry-bearing
plants (Vaccinium sp.) with characteristic dam-
age caused by cherry drosophila Drosophila su-
zukii (quarantine object) were detected.

Summing up the preliminary results of
the expedition research on the Korean Pe-
ninsula, it should be noted that in the end,
information about the fauna and biology of
the most important agricultural and forest
pests was obtained, original illustrations of
pests and the damage caused by them were
made, and also the specialists received the
material that can be used for scientific col-
lections, development of molecular genetic
methods of pest identification, standard
samples, training collections for advanced
courses and internships.
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Fig. 19. The plants of Bidens spp. on the road side next to the irrigation system of paddy
fields in the vicinity of Mungyeong (photo by G.S. Krasovsky)

Puc. 19. Pacmenus uepedvt Bidens spp. na 060uute 0opozu psi0om ¢ cucmemoti
opoutenust pucosvix uexoe Mynzena (pomo I.C. Kpacosckozo)

t " I'.
Fig. 20. Egg layings of Asian gypsy moth Lymantria dispar asiatica detected in the
vicinity of Wonju (photo by G.S. Krasovsky)
Puc. 20. Tituexnadxu asuamckozo no0éuda HenapHozo wenkonpsioa Lymantria
dispar asiatica, evi6nennvie 6 okpecmuocmax Bonoxucy (pomo I.C. Kpacosckozo)
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