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AHHOTALINA
B ®I'BY «BHUMKP» B 2018-2019 rT. IOATOTOBJIEHBI
aHayM3bl (GUTOCAHUTAPHOI'O PUCKA I10 BO3OYIUTEIIM
OaKTepuaJbHbIX 60JIe3HEH, BXOIIIINX B BUJLOBOM KOM-
iexc Ralstonia solanacearum sensu lato. JaHHbBIN BUIOBOM
KOMIIJIEKC BKJIIOUEH B mmepeuHu EBpormetickoil u Cpe-
IV3eMHOMOPCKOYM OpraHu3aIuy 10 KapaHTUHY U 3a-
muTe pacrenus (EOK3P) u EBpomneiickoro corsa (EC)
u pekjaccuduuypoBas B 2018 I. B 3 pa3yinuyHbIX BUIA:
R. solanacearum (A2), R. pseudosolanacearum (A2) u R. syzy-
gii (Al). B mpoiiecce ITOATOTOBKY aHAJIU30B (DUTOCAHN-
TapHOTO PUCKA TPOBEIEHO U3yUYeHNEe TAaKCOHOMUYE-
CKOT0 TIOJIOXKEHUS TAaHHBIX BUIOB, CO0P, 0600IIeHNE
¥ aHAJIN3 TAHHBIX [10 UX reorpadyecKoMy pacIiIpocTpa-
HeHUI0, PUTOCAHUTAPHOMY CTaTYCy, PACTEHUSIM-X0351€e-
BaM B CTpaHaX pPacIIpoCTpaHeHY s, 0MOJIOTUYECKIM 0CO-
OEHHOCTSM, METOIAM BBIBICHUS U UIeHTUDUKAIINH,
criocobaM pacIrpoCcTpaHeHUs JaHHbBIX BUJ/IOB, a TaKXKe
X BPEIOHOCHOCTH, B TOM UKCJI€ B DKOHOMHUYECKOM 13-
MepeHuu. [1o pesyabTaTaM KUCCIeIOBAHUYN 6MOJIOT U
paccMOTPEHHBIX BUJIOB, aHAJIN3A YCIIOBU A, CITIOCOOCTBY-
OIIYMX TPOHUKHOBEHUIO ¥ aKKJIMMATU3aluK BO30yIU-
TeJied, a TaK)Xe WX MOTEHIIMAaJbHON BPEIOHOCHOCTH
onpeziesieH nX QUTOCAaHUTAPHBIN PUCK JIJIT TEpPPUTOPUN
Poccuiickoy demepaliuu. YCTaHOBJIEHO, UTO BCE PACCMO-
TPEHHBIE BUIbI OTBEYAIOT KPUTEPUIM KapaHTUHHBIX
OPTaHMU3MOB ¥ MOTYT PACIIPOCTPAHUTHCS Ha TEPPUTO-
puu Poccutickoit demepaliu, IPUHOCS 3HAUNTEIbHBIN
yIep6 Imopa)kaeMbIM KyJIbTypPaM.

Knroueevie cnoea. AHanu3 (QUTOCAHUTAPHOTO
puCKa, BUIOBOM KOMILIEKC, (huyioTunsbl, Ralstonia so-
lanacearum sensu lato, apeasibl, PACTEHUSI-X035EBA,
ETTIKO EADC.

BBEJIEHUE

80-X IT. IIPOILJIOr0 CTOJIETUS B CTPaHaX
EBpPOITBI BIIepBbIe ObLIN 3aPETUCTPUPO-
BaHBI CJIydyaud TOPakeHUsT KapTodess
OaKTepualbHbBIM 3a60J€BaHUEM, BbI-
3bIBaEMBIM BO30ynmuTesieM Ralstonia so-
lanacearum (Smith) Yabuuchi et al. OHO
OBIJIO IMHPOKO PacIIPOCTPaHEHO B CTpa-
HaX C CyOTPOMMUYECKUM U TPOTTUYECKUM
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ABSTRACT
In 2018-2019, FGBU “VNIIKR” prepared pest risk ana-
lyses on agents of bacterial diseases included in the spe-
cies complex Ralstonia solanacearum sensu lato. This spe-
cies complex is included in the lists of the European and
Mediterranean Plant Protection Organization (EPPO)
and the European Union (EU) and reclassified in 2018
into 3 different species: R. solanacearum (A2), R. pseudo-
solanacearum (A2) and R. syzygii (A1). In the process of
preparing pest risk analyses, the taxonomic position of
these species was studied, the collection, synthesis and
analysis of data on their geographical distribution, phy-
tosanitary status, host plants in the countries of distri-
bution, biological characteristics, methods of detection
and identification, pathways of these species, as well as
their harmfulness, including in the economic dimen-
sion. According to the results of studies of the biology of
the considered species, analysis of conditions favorable
for the introduction and adaptation of pests, as well as
their potential harmfulness, their phytosanitary risk for
the territory of the Russian Federation was determined.
It has been established that all considered species meet
the criteria of quarantine organisms and can spread on
the territory of the Russian Federation, causing signifi-
cant damage to crops.

Key words. Pest risk analysis, species complex,
phylotypes, Ralstonia solanacearum sensu lato, areas,
host plants, Common List of Quarantine Objects of the
Eurasian Economic Union.

INTRODUCTION

ince the 1980s, in European countries, cas-
es of potato infection with a bacterial disease
caused by the pest Ralstonia solanacearum
(Smith) Yabuuchi et al. have been first re-
corded. It was widespread in countries with
subtropical and tropical climates and caused serious
damage not only to potatoes, but also to a number of
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KJIMMaTOM ¥ HAaHOCUJIO CEPbE3HbIN yIiep6 He TOJIbKO
KapTodesio, HO U PALY OPYTUX PacTeHU ceMelcTBa
IIaCJIEHOBBIX, a TaKXKe BO3IEeJIbIBAEMBbIM pPaCTEHU-
aM npyrux cemeictB. C 1975 1. Bo3bynuTenb R. sola-
nacearum (Smith) Yabuuchi et al. 6611 BKItoueH B [Te-
pevueHb BpemHbIX opraHu3MoB EOK3P (cmimcok A2),
c 1992 1. — B Ilepeuens EC, a ¢ 2016 r. — B EnVHBIN Me-
peuenb EAJC. [TaToreH 6bL1 onucaH Prior & Fegan (Pri-
or, Fegan, 2005) kak 6GaKTepus, paclpoCTpaHeHHas
B UeThIpEX (PUIIOTHUITAX BULOBOI0 KOMILJIeKca. Kaxk bl
(bunoTumn BKIOYAET MHOXXECTBO (PUIOTEHETUYECKUX
1 IIATOTe€HHBIX BAPUAHTOB, Pa3IMYAIOIIUXCSI TeHaMU
6apkogupoBanus (Bkitouas ITS, hrpB, mutS u egl), us-
BECTHBIMM KaK IIOCJIE0BATENIbHOCTU. VICTOPUYECKU
CJIOXKIJIOCH, YTO BUJOBOM KOMILIEKC ObLJI MPU3HAH KaK
pan GeHOTUIHNYECKN PasHOOOPA3HBIX IITaMMOB, KO-
TOpbIe TTEPBOHAYAJIBHO ObLIY ITOMEIEHBI B 5 TTaTOTEeH-
HBIX pac u 5 6uoBapos (Buddenhagen et al., 1962; Bud-
denhagen et al., 1964; Hayward, 1964). HemaBHO OH
6b11 perstaccuduiiupoBaH (Safni et al., 2014) B 3 pas-
JIMYHBIX BUAa: R. solanacearum (punotu II), R. pseudoso-
lanacearum (unotune I u IIl) u R. syzygii (bunoTtumn IV).
B HacTos1ee BpeM4 R. solanacearum kjaaccuGpUIINPYIOT
He TOJIbKO KaK OTAeJIbHbIN BUI, HO B CBSI3U C OOJIBIIINM
KOJIMYECTBOM Pa3IMUHbIX ITOPa’KaeMbIX PAaCTEHUM-X0-
35€B, TTATOTEHHON CIleIraNn3aliuei, KyJabTypalbHbI-
MU U (PU3NOJIOTUYECKMMI CBOMCTBAMU, a TaKXKe ero
(buytoreHnelr OMMUCHIBAETCS BUIOBBIM KOMILIEKCOM
R. solanacearum sensu lato. TIOHATUE «BUOOBOM KOM-
TIJIeKC» CTaJIo 6oJiee pacnpocTpaHeHHbIM. duioreHe-
THUYEeCKre HCCIeNoBaHusa BbISBuIM 4 duioruma (Ha
OCHOBE aHaJIM3a MOoCJeI0BaTeIbHOCTEl peruoHa ITS)
B 9TOM KOMILIeKce: (PuaoTuIl I (IuTaMMbl a3UaTCKOTO
MIpOUCXOXaeHus), ¢uiaoTun II (IUTaMMbI I0XKHOaMe-
PUKaHCKOTO ITPOUCXOXKAeHUS), huytoTut 111 (IrTaMMbI,
TIOSIBUBIIMECSI B BBICOKOIOPHBIX paioHaxX ADPUKN)
u ¢punotun IV (tmramMMbel MHAOHE3WY, ATTOHNY, ABCTpa-
Jun). B HacTosIIee BpeMs TAKCOHOMMUS BUIOBOT'0 KOM-
rekca R. solanacearum sensu lato 6b1a TIepecMOTpeHa
C WCIMOJIb30BaHNEM KOMOMHAIIUY T€HOMHBIX U ITPOTe-
OMHBIX METOJOB. Ilocjie peBU3UY BUIOBOU KOMILIEKC
Ralstonia solanacearum sensu lato ObLI peKJIacCUPUITU-
poBaH B 2018 1. B 3 oTmenbHBIX BUma: R. solanacearum,
R. pseudosolanacearum v R. syzygii. BpLIO yCTaHOBJIEHO,
YTO 5TO HOBOE pasziejieHre BUI0B COBIIAZAET C IIPEbI-
nymen kinaccudukanuein GumoTunos: R. solanacearum
(bumoTum I), R. pseudosolanacearum (bunorunsi I u I11),
U R. syzygii (bunoTutn IV). B cBA3U ¢ 3TUM IOSIBUJIACH
HEeOOXOJUMOCTD U3yUYeHUS BUIOB BUJOBOTO KOMILIEK-
ca Ralstonia solanacearum B COOTBETCTBMM C HOBOH
KJaccuukamen.

OcHOBHOU 3ajlauedl ciayXObl KapaHTWHA pac-
TEHUU SBJISETCS 3allUTa TEPPUTOPUU CTPaHBbI OT
OMACHBIX BPEIHBIX OPraHM3MOB, CIIOCOOHBIX HaHEe-
CTU CepPbe3HBIN HKOHOMUYECKUH yiiepb celbCcKOMY
X03UCTBY. IMITOPT IPOAYKIINY, 3apa’keHHOM KapaH-
TUHHBIMY BPeIHbIMY OPraHu3MaMU, IBJISIETCSI OLHOMN
13 OCHOBHBIX YIpo3 AJs GUTOCAHUTAPHOTO 6JIaroro-
ayuus Poccutickoit ®eneparnuu. Ha Tepputopuu Poc-
cUU IeUCTBYeT ENMHBIN ITepeueHb KApaHTUHHBIX 00'b-
eKTOB EBpasuiicKoro 3KOHOMKUYeCKoro cor3a (EITKO
EA3C, manee IlepeueHb), yTBEPXKAECHHBIN PelmeHreM
CoBeTa EBpasuiickoil 5KOHOMUYECKON KOMUCCUU
ot 30 Hos%6ps 2016 T. B maHHbIN [lepeyeHb BXOASAT
OTCYTCTBYIOI[ME 1 OTPAHUYEHHO PACIIPOCTPaHEHHBIE
Ha TeppuTopuu Poccuiickoit demepanuy KapaHTUH-
Hble BpeJHble OPraHM3MbI, CIIOCOOHBIE ITOPakaTh

other plants of the Solanaceae family, as well as culti-
vated plants of other families. Since 1975, the patho-
gen R. solanacearum (Smith) Yabuuchi et al. was in-
cluded in the EPPO A2 List of pests recommended for
regulation as quarantine pests, since 1992 — in the EU
List, since 2016 — EAEU Common List. The pathogen
was described by Prior & Fegan (Prior, Fegan, 2005) as
a bacterium distributed in four phylotypes of a species
complex. Each phylotype includes many phylogenetic
and pathogenic variants differing in barcoding genes
(including ITS, hrpB, mutS and egl), referred to as se-
quences. Historically, the species complex was recog-
nized as a series of phenotypically diverse strains
that were originally placed in 5 pathogenic races and
5 biovars (Buddenhagen et al., 1962; Buddenhagen
et al., 1964; Hayward, 1964). It has been recently re-
classified (Safni et al., 2014) into 3 different species:
R. solanacearum (phylotype 1II), R. pseudosolanacearum
(phylotypes I and III) and R. syzygii (phylotype 1V). At
present, R. solanacearum is classified not only as a se-
parate species, but due to the large number of different
affected host plants, pathogenic specialization, cul-
tural and physiological properties, as well as its phy-
logeny, it is described by the species complex R. sola-
nacearum sensu lato. The concept of “species complex”
has become more widespread. Phylogenetic studies
revealed 4 phylotypes (based on sequence analysis
of the ITS region) in this complex: phylotype I (strains
of Asian origin), phylotype II (strains of South Ameri-
can origin), phylotype III (strains that appeared in the
highlands of Africa) and phylotype IV (strains of Indo-
nesia, Japan, Australia). Currently, the taxonomy of
species complex R. solanacearum sensu lato has been re-
vised using a combination of genomic and proteomic
techniques. After revision, the species complex Ralsto-
nia solanacearum sensu lato was reclassified in 2018
into 3 separate species: R. solanacearum, R. pseudosola-
nacearum and R. syzygii. It was found that this new di-
vision of species coincides with the previous classi-
fication of phylotypes: R. solanacearum (phylotype II),
R. pseudosolanacearum (phylotypes I and III), and R. sy-
zygii (phylotype IV). In this regard, it became necessary
to study the species of the species complex Ralstonia so-
lanacearum according to the new classification.

The main task of the plant quarantine service is
to protect the territory of the country from dangerous
pests that can cause serious economic damage to agri-
culture. Import of products contaminated with qua-
rantine pests is one of the main threats to the phytosa-
nitary well-being of the Russian Federation. In Russia,
there is a Common List of Quarantine Objects of the
Eurasian Economic Union (hereinafter the List), ap-
proved by the Decision of the Council of the Eurasian
Economic Commission of November 30, 2016. This
List includes quarantine pests that are absent and li-
mitedly present in the territory of the Russian Federa-
tion, which can affect the main agricultural crops and
cause significant crop losses. Until now, for the Russian
Federation and the countries of the Eurasian Economic
Union, the agent of brown potato rot Ralstonia sola-
nacearum (Smith) Yabuuchi et al. was the only bacterial
quarantine pest in Solanaceae crops.
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OCHOBHBIE CEJIbCKOXO03SMCTBEHHbIE KYJIbTYPHI U BbI-
3BIBATh 3HAUUTEJbHbBIE TIOTEPYU YpOskasd. JIo HACTOs-
1ero BpeMeHu 1Jist Poccutickoit ®emepaliuu 1 CTpaH,
BXOOAIINX B EBPasuMUCKUYA 2KOHOMUYECKUU COI03,
BO30yauTeN b Oypol rTHUIu KapTodens Ralstonia sola-
nacearum (Smith) Yabuuchi et al. aBnsicg eqIMHCTBEH-
HBIM 0aKTepHaJIbHbIM KaPaHTUHHBIM BPEILHBIM OpTa-
HU3MOM MaCJIeHOBBIX KYJIbTYDP.

Ha ceromHsSIMHUN IeHb HET CTPOTO YCTAHOB-
JIEHHOU TIPUYPOUYEHHOCTHU (DUIIOTEHETUYECKUX U T1a-
TOTEHHBIX CBOUCTB K Pa3MWYHBIM (GuioTuIam. s
HOBBIX IIpeAJaraeMbIX BULOB U IIOJBUIOB BUAOBOTO
KoMruiekca Ralstonia solanacearum Heo6X0LUMO yCTa-
HOBUTB UX reorpaduieckoe pacrpocTpaHeHue U HO-
BbI€ CIIMCKU 3apa’kaeMbIX PacTeHUM-X035eB. Takou
TaKCOHOMUYECKUN IIePecMOTp IPeACTaBJISIET I0-
CTATOYHO CEPbE3HYI0 CJI0XXHOCTh ITPU YIIPaBIEeHUU
nHPOPMAIIMOHHBIMU CUCTeMaMu (HampuMmep, Ipu
06paboTKe paHee U3BECTHOHN ¥ HOBOM MH(OPMAaIIL)
¥ B OTHOIIEHUY 3/I0POBbS PACTEeHUU (HarpuMep, 1mo-
JINTUKA, IUAaTrHOCTUKA, yIIPaBJIeHueE). B pesysbTaTe 11e-
pecMoTpa TaKCOHOMMHY BHIOBOTO KOMILJIEKCA BO3HUK-
Jla He0O6XOAUMOCTD B ITPOBeieHUU 60jiee NeTaJIbHOTO
paccMOTpeHU OTIENbHBIX BUNOB R. solanacearum sensu
lato B KauecTBe BO3MOXKHBIX KAPAHTUHHBIX BPEIHbBIX
opraHuaMoB njis1 Poccutickoit ®emeparuu u EASC.

KapauTtunHsii 15 ctpad EASC Bup Ralstonia sola-
nacearum, a TaxXke 2 BUIa, He BKJIIOUEHHbBIE B HACTOS-
mee BpeMsd B [lepeuerb EAJC, — R. pseudosolanacearum
u R. syzygii, KOTOpble BXOAAT B BUJOBON KOMILJIEKC
Ralstonia solanacearum sensu lato, IBJISIIOTCS ITOTEHITU-
aJIbHO OIMACHBIMHU JJis1 Poccuy Ha OCHOBAHUMU ITPOBE-
IEeHHBIX [IJI 9TUX BUI0B aHAJIN30B (DUTOCAHUTAPHOIO
PUCKa U IPEeIJI0)KEeHbI B KAUeCTBEe KapaHTUHHBIX Opra-
HU3MOB [J1g BKJItoUeHUA B [lepeueHp EASC kak BUIO-
Boii koMIuiekc (Illueiimep, 2018; lluetimep, JIpeHoBa,
2019; Illuetizep, ipeHona, 2019a).

3HaueHUe (PUTOIMATOTEHOB, BXOAAIINX B KOM-
nnexc Ralstonia solanacearum sensu lato, Bo3pacTaeT
B CBSI3U C GOJIBIIMM KOJIMYECTBOM BKOHOMUHYECKU
Ba)KHBIX [TOPAKAEMbBIX KYJIbTYPHBIX PACTEHUN-X035€EB.
OTU BpeIHble OPraHKU3Mbl IIPEACTABIAIOT Hanb0JIb-
IIy10 OITACHOCTH IIPY 3aB0O3€ 3aPaKEHHOTO CEMEHHOT0
¥ TOCaZI0YHOTO MaTepraia U UX BO3MOXXHOU aKKJIM-
MaTU3aluy Ha TeppuTopuun Poccuiickoii emepanuu,
a TakKe JeKOPATUBHBIX U IUKOPACTYIUIUX PACTEHUN —
BO3MOXXHBIX TI€PEHOCUYMKOB MHGpeKIuu. Kaxabii
(PUIOTUII BKJIIOUAET MHOXKECTBO (DMJIOTEHETUUYECKUX
¥ TTATOT€HHBIX BAPUAHTOB, Pa3INYaIONUXCSA TeHETH-
yecku (BKJwuas reusl ITS, hrpB, mutS u egl).

PaccMOTPUM U3MeHEeHUs B TAKCOHOMUHU IJISI KaXK-
JIOT0 BUJa BUILOBOI0 KOMILJIeKca Ralstonia solanacearum
sensu lato.

Bo36yauTens Gypoii runu — Bup Ralstonia sola-
nacearum (Smith) Yabuuchi et al. emend. Safni et al. -
BKJIIOUEH B [lepedyeHb BpefHBIX opraHusMoB EOK3P
(cricok A2) B KauecTBe OrpPaHMYEHHO PacIIpocTpa-
HEHHOI'0 BPeIHOro OpraHusMa. B CBA3U C 3TUM AJIg
HETO OITpejieJieH HOBbIH Koz — RALSSL, TTI0 KOTOPOMY
B [mo6asbHyt0 6a3y manHbix EOK3P (gd.eppo.int) 6ymer
nepemaBaTbCcs HOBasd MHGOPMAIINS 10 U3MEeHEHUIAM
reorpadruecKoro pacupoCTpaHeHusI U CIIMCKY HOBBIX
pacTeHU-X03sg€eB. By, XapaKTeprusyeTcsl Kak HU3KO-
TeMIIepaTypPHbIH, CIIOCOOHBIN Pa3BUBATHCS B CTPAHAX
C YMEPEHHBIM KJIMMATOM.

B Bup R. solanacearum BKJIOUYEHBI MITAMMBI QU-
Jotuna II, KOTopble ABJSIOTCS IITaMMaMU I0XKHO-

To date, there is no strictly established confine-
ment of phylogenetic and pathogenic properties to va-
rious phylotypes. For new proposed species and sub-
species of the species complex Ralstonia solanacearum, it
is necessary to establish their geographical distribution
and new lists of infected host plants. This taxonomic re-
vision presents a significant challenge in the manage-
ment of information systems (for example, when pro-
cessing previously known and new information) and
in relation to plant health (for example, policy, diag-
nostics, management). As a result of the revision of the
taxonomy of the species complex, it became necessary
to conduct a more detailed examination of individual
species of R. solanacearum sensu lato as possible quaran-
tine pests for the Russian Federation and the EAEU.

Quarantine for the EAEU countries, the species
Ralstonia solanacearum, as well as 2 species not current-
ly included in the EAEU List, — R. pseudosolanacearum
and R. syzygii, which are part of the species complex
Ralstonia solanacearum sensu lato, are potentially dan-
gerous for Russia on the basis of pest risk analyses
carried out for these pest species and are proposed as
quarantine organisms for inclusion in the EAEU List as
a species complex (Shneyder, 2018; Shneyder, Drenova,
2019; Shneyder, Drenova, 2019a).

The value of phytopathogens included in the com-
plex Ralstonia solanacearum sensu lato, increases due to the
large number of economically important affected culti-
vated host plants. These pests pose the greatest danger
during the importation of contaminated seed and plant-
ing material and their possible adaptation in the Russian
Federation, as well as ornamental and wild plants — pos-
sible vectors of infection. Each phylotype includes many
phylogenetic and pathogenic variants that differ geneti-
cally (including genes ITS, hrpB, mutS and egl).

Let’s consider the changes in taxonomy for each
species of the species complex Ralstonia solanacearum
sensu lato.

Brown potato rot — species Ralstonia sola-
nacearum (Smith) Yabuuchi et al. emend. Safni et al. —
is included in the EPPO List of Pests (List A2) as a li-
mitedly present pest. In this regard, a new code has
been defined for it — RALSSL, via which new informa-
tion on changes in geographic distribution and new
host list will be submitted to the EPPO Global Database
(gd.eppo.int). The species is characterized as low-
temperature, capable of developing in countries with
a temperate climate.

Strains of phylotype II, which are of South Ame-
rican origin, have been included in the species R. so-
lanacearum.

R. pseudosolanacearum Safni, Cleenwerck, de Vos,
Fegan, Sly & Kappler included in the EPPO List of Pests
(List A2) as a limitedly present pest as a result of revi-
sion of the taxonomy of the species complex (Safni et
al., 2014). In this regard, a new code has been defined
for it — RALSPS, according to which new information on
geographical distribution, new lists of host plants and
other updates will be transmitted to the EPPO database.

This species includes strains of phylotype I, which
are referred to as strains of Asian origin, and strains of
phylotype III, found in the African highlands.
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aMepPUKAHCKOTO ITPOUCXOXKIe-
HUS.

R. pseudosolanacearum Saf-
ni, Cleenwerck, de Vos, Fegan,
Sly & Kappler B pe3ynbTaTe Ime-
pecMoTpa TaKCOHOMUM BHUIOBOIO
KOMILJIeKca BKJIIOUEH B [IlepedyeHb
BpenHBIX opraHnusMoB EOK3P
(ciucok A2) B KauecTBe orpa-
HUYEHHO PacHpoOCTPaHEHHOIO
BpenmHoro opranusma (Safniet al.,
2014). B CBS3M C 9TUM [JJI9 HETO
oIrpezesieH HOBbIH Kog — RALSPS,
[0 KOTOPOMY B 6a3y HaHHBIX
EOK3P 6yzmeT nepeiaBaThCsa HO-
Basg uMH(pOpMaNug II0 reorpa-
(bryeckoMy pacrpocTpaHeHUIo,
HOBBIE CIIMCKY PaCTeHUI-X035EB
U IIpourie OGHOBJIEHU.

Legend: O Present

@ Transient

B maHHbBINA BUJ, BKIIOUYEHBI

U mraMMbl puaotuna Ill, BeIsB-
JisieMble B ahpUKAHCKUX HATOPbhSIX.

TpeTuii BUJ BUA0BOro KoMIiuiekca — Ralstonia
syzygii (Roberts et al.) Vaneechoutte et al. — BkjItoueH
B IlepeueHb BpeaHbIX opranu3mMoB EOK3P (crimcok Al)
KaK OTCYTCTBYIOUIUIM Ha TEPPUTOPUU CTPAH — UJIEHOB
EOK3P u B KapaHTUHHBIE CIUCKM MHOTUX JPYrUX
CTpPaH B KaYeCTBe OTCYTCTBYIOIIET0 BPEJHOr0 opra-
nusMa (Roberts et al., 1990). R. syzygii BKIIOYaET IITaM-
MbI pusioTumna [V, KOTOpbIE CYUUTAIOTCS IIITAMMAaMU WH-
JIOHE3UHMCKOT0 MTPOUCXOXKIEHUS.

Bup R. syzygii ipeAcTaBJeH TPEMS MMOABULAMU —
R. syzygii subsp. syzygii subsp. nov., R. syzygii subsp. indo-
nesiensis subsp. nov. u R. syzygii subsp. celebesensis subsp.
NOV., PACIIPOCTPaHEHHBIMU B Pa3JIMUHBIX CTPaHaXx
C CyOTpPOMUUECKUM U TPOIUYECKUM KauMaToM. B 6aze
nauubix EOK3P nng Bupa R. syzygii ¥ eTo IOLBULOB
OBLIY OTIpeeeHbl KOmbl — R. syzygii (RALSSY), R. syzy-
gii subsp. syzygii (RALSSS), R. syzygii subsp. indonesiensis
(RALSSI) u R. syzygii subsp. celebesensis (RALSSC). B aTy
6asy Taxxe OymeT mepenaBaTbCcs HOBas MH(pOPMAIIU.

NudopMaliug, KoTopas B HacTosllee BpeMs
IIpUJIaraeTcs K OTIeJbHBIM KO/AaM, IIOCTEIeHHO 6y-
JleT BHOCUTBCS B UHPOPMAIIUIO O BUJIOBOM KOMILIEK-
ce (RALSSO).

CeropHs HeT 0DUIIMANBHO TTEPECMOTPEHHBIX
¥ YTOUHEHHBIX CIIMCKOB II0 PACIIPOCTPAHEHUIO OT-
IeJbHbBIX BUJOB KOMILIEKca R. solanacearum sensu lato
B MUPE U IOPAXaeMbIM UMM PACTEHUSIM.

OB30PHAA NH®OPMAIINA

T'eorpacdnueckoe pacmpocTpaHeHHEe

BUIOB R. solanacearum sensu lato
Eciu paHee cuuTau, 4To 6aKkTepuos R. solanacearum
OrpaHUYEH TEePPUTOPUIMU, PACTIOJI0KEHHBIMY MEX-
Iy 45° ceBepHOU MIUPOTHI U 45° 10)KHOU MIUPOTHI, TO
B HacTosllee BpeMsa 6akTepuu R. solanacearum sensu
lato oTMe4eHbI BO MHOTYIX CTPaHaX MUPa C Pa3INYHbIM
kauMaToM (puc. 1).

Bup Ralstonia solanacearum

JTOT (DEHOTHUII y)Ke TIPUCYTCTBYET B PETUOHE
EOKS3P r1pu HeGOJIBIIIOM KOJIMUYECTBE CIYUaEeB BhISBIIE-
HUS WY OTPAaHUYEHHOM PaCIIPOCTPaHEeHUY, HO UMEeT
MIOTEHIIMAJ IJI JaJIbHEHIIEero pacupoCcTpaHeH .

Puc. 1. PacnpocTtpaHeHue Ralstonia  Fig. 1. Spreading of Ralstonia
mTaMMbl uiOTHIA I, KOTOPBIE  golgnacearum sensu lato B Mupe

YIIOMMHAITCA KaK IITaMMBbI (no coctosiHuio Ha 17.06.2021).
a3MaTCKOro MPOUCXOXIeHUud, MWcTtouHuk: https://gd.eppo.int

solanacearum sensu lato in the world
(as of 17.06.2021).
Source: https://gd.eppo.int

The third species of the species complex — Ralsto-
nia syzygii (Roberts et al.) Vaneechoutte et al. — is includ-
ed in the EPPO List of Pests (List A1) as absent from the
territory of EPPO member countries and on the quaran-
tine lists of many other countries as absent pest (Roberts
et al., 1990). R. syzygii includes strains of phylotype IV,
which are considered to be strains of Indonesian origin.

The species R. syzygii is represented by three
subspecies — R. syzygii subsp. syzygii subsp. nov.,
R. syzygii subsp. indonesiensis subsp. nov. and R. syzy-
gii subsp. celebesensis subsp. nov., spread in various
countries with subtropical and tropical climates. In the
EPPO database for the species R. syzygii and its subspe-
cies codes have been given — R. syzygii (RALSSY), R. sy-
zygii subsp. syzygii (RALSSS), R. syzygii subsp. indonesien-
sis (RALSSI) and R. syzygii subsp. celebesensis (RALSSC).
New information will also be transferred to this base.

The information currently attached to the indivi-
dual codes will gradually be incorporated into the spe-
cies complex information (RALSSO).

Today, there are no officially revised and updated
lists for the spreading of certain species of the complex
R. solanacearum sensu lato in the world and the plants af-
fected by them.

OVERVIEW

Geographic area

of species R. solanacearum sensu lato
If earlier it was believed that bacteriosis R. solanacearum
was limited by areas located between latitude 45° north
latitude and 45° south latitude, bacteria R. solanacearum
sensu lato are currently recorded in many countries with
different climates (Fig. 1).

Species Ralstonia solanacearum

This phenotype is already present in the EPPO re-
gion with few cases or limited spreading, but has po-
tential for further spread.
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Buz Ralstonia pseudosolanacearum

TTocye paszeneHUsT BUIOBOTO KOMILIEKea R. sola-
nacearum sensu lato Ha OTAeJIbHbIe (PUIIOTUIIBI B MUPE
TIOSIBAJIOCH GOJIBIIIOE KOJIMYECTBO MMyOIUKAIIW 110 pac-
npocTpaHeHuw0 R. pseudosolanacearum — QUIOTUIIOB
[ u Il B pa3HbIX perrnoHax Mupa. boJsie3sHb rmopakaer
pacTeHUs-x03s5€Ba B 6oJiee TerioM KiruMare. CoobIma-
JIOCh, UYTO BUJI0BOM KOMILIEKC R. solanacearum sensu lato
reHeTUYeCKU pa3Hoobpa3eH B GOJBUIMHCTBE CYOTPO-
MUYECKUX U TPOIIMYECKUX PAMOHOB, I/ie ObLIY IIPOBE-
JIeHbI IMMPOKYE BHIOOPOUYHbIE UCCIIEI0BAHUS PACTEHN-
X0351€B U VICCJIEIOBAHN S T€HETUUECKOTO Pa3Ho0bpasusl.
B cBs13u C 3TUM GBLIIO yCTAHOBJIEHO HAJTMUKE (PUIIOTUTIOB
R. pseudosolanacearum B pa3auvYHBIX CTpaHax. Hampu-
Mep, B Adppuxke dpunoturst I u 11 661U UAEHTUDUII-
poBansl B KamepyHe u KoT-m'ViByape (Mahbou Somo
Toukam et al., 2009; N'Guessan et al., 2012) u puio-
tut I — B O¢puonuu (Lemessa and Zeller, 2007). B Asuu
(unorun I 6611 3apeructTprupoBaH B MHauu (Sagar et al.,
2014), dnonuun (Horita et al., 2014; Horita et al., 2010)
u Kurae (Xu et al., 2009). HegaBHO 6bLJIO ITOJIyYEHO CO-
obmmeHue 06 o6HapyxeHUU R. pseudosolanacearum (R. so-
lanacearum, dwuyioTut I), BEI3BIBAIOIIET0 HEOOBIUHYIO
CUMIITOMATUKY U 3ab0JieBaHue ¥ Rosa SPP. ITpY BbIPAIy-
BaHUM TETJIMYHBIX P03 B Hugepnaugax (Bergsma-Vlami
etal., 2018; Tjou-Tam-Sin et al., 2018). BeIABIAINCE 3a-
pakeHMs Ha PaCTEHUSIX Rosa SPP. — KaK Ha [10Cal0UHOM
MaTepuraje IJis Pa3MHOXEHUS, TaK ¥ CPe3aHHbIX IIBE-
Tax. Bo BceM Mupe 3T0 6bLJI0 TIEpBOE COOOIIEHYE O BbIZIE-
JIEHWU U UATHOCTUKE R. pseudosolanacearum Ha Rosa Spp.
B 2017 1. 66110 TTOJTyYeHO 1-€ coobIeHue o Ralstonia so-
lanacearum, duyoTu I, BbI3bIBaONeM 6aKTepraibHOE
yBsaHue Ha Rosa spp. B IOxxHo# Kopee (Kim, Lim et al.,
2019) (Llueimep, IpeHona, 2019).

dujoreHeTuveckoe pasHoobpasue BUILOBOTO
KoMILIekca R. solanacearum OBLIO B BEICOKOU CTETIEHU
OIHOPOIHBIM Ha OCTPOBe MaiioTTa (B UHIMKICKOM OKe-
aHe), ITOCKOJIbKY, IO MOCIeIHUM TaKCOHOMUYECKUM
WCCEeN0BAHUSIM, B HACTOSIIee BpeMs TaM ObLI UIeH-
TUQPUIIMPOBAH TOJbKO huiotu I. dunotur I aBiseTcs
HauboJjiee pacIIpoCTpaHEeHHBIM (DUIIOTUIIOM Ha APYTUX
I0T0-3allaIHbIX OCTPOBaX VHAUMCKOTO OKeaHa, TaKUX
kak KomMmopckue ocTpoBa, MaBpuKui, PeloHbOH, Pompu-
rec u CelileIbcKue OCTPOBA, Tlle OH cocTaBiseT 87%
¢uoreHeTUUECKOT0 pa3Hoobpa3us mraMmMa 1 B OC-
HOBHOM BBIJIeJIEH U3 TTacJIeHOBBIX KyibTyp (Yahiaoui et
al., 2016; Yahiaoui et al., 2017). Tak)xe 3TOT (QUIOTUIT
nMeeT HauboJblllee paclIpocTpaHeHre B Bpasunuu
(Salcedo et al., 2017) 1 HEKOTOPBIX ADPUKAHCKUX CTPa-
Hax, Takux kak Kot-g'ViByap (N'Guessan et al., 2012),
HemokpaTudeckas Pecrybsuka Konro, Yranza, KOxxHo-
Adpukanckasa Pecriybnuka (Carstensen et al., 2017),
Benwun (Sikirou et al., 2015). BoJyiee mupoKast pacIpo-
CTPaHEHHOCTD IITaMMOB [-31 MOXeT GbITh 00bsICHEHA
ux 60Jiee BBICOKOU BUPYIEHTHOCTHIO. [lITamMmbr 1-31
06J1a71a10T CITOCOGHOCTBI0 3apaskaTh MIMPOKUM CITIEKTP
pacTteHuii-xo3seB. ujgoTuI I Takyke O6bLI 3aPETUCTPU-
poBaH B Majarackape 1 BOCTOUHOA()PUKAHCKUX CTPa-
Hax, TpaHuyYaIyx ¢ MHANNCKUM OKeaHOM, TAaKUX Kak
Kenwus (Wicker et al., 2012). ®dumoTur I mopakaeT II1pPo-
KUY CIIEKTP CETbCKOX03SIICTBEHHBIX KYJIBTYD, KOTOPbhIE
BKJIIOUAIOT KaK TPaBIHUCThIE, TaK U JPEBECHbIE PacTe-
Husg (Hayward, 1991), pacripocTpaHeH 110 BCEMY MUPY
(Hayward, 1994) u, kak coob11aeTcs, IBJISIETCS BBICOKO
pexoMmbuHoreHHbIM (Coupat et al., 2008). dunotut [ oT-
JIMYaeTcsl CBOUM IMYPOKUM pa3sHooOpa3reM 1 BKIIIOUA-
eT 16 13 57 CEKBECTOB, U3BECTHBIX B HACTOSIIEE BPEMS.

Species Ralstonia pseudosolanacearum

After the division of the species complex R. sola-
nacearum sensu lato into separate phylotypes, a large
number of publications on the spreading of R. pseudo-
solanacearum — phylotypes I and III in different regions
of the world. The disease affects host plants in warmer
climates. It was reported that the species complex R. so-
lanacearum sensu lato genetically is diverse in most sub-
tropical and tropical regions, where extensive selective
host plant studies and genetic diversity studies have
been conducted. In this regard, the presence of R. pseu-
dosolanacearum phylotypes was established in different
countries. For example, in Africa, phylotypes I and
I1I have been identified in Cameroon and Coéte d’'Ivo-
ire (Mahbou Somo Toukam et al., 2009; N'Guessan et
al., 2012) and phylotype I — in Ethiopia (Lemessa and
Zeller, 2007). In Asia, phylotype I was registered in In-
dia (Sagar et al., 2014), Japan (Horita et al., 2014; Hori-
ta et al., 2010) and China (Xu et al., 2009). Recently,
R. pseudosolanacearum (R. solanacearum, phylotype I) was
recorded, causing unusual symptoms and desease of
Rosa spp. when growing greenhouse roses in the Neth-
erlands (Bergsma-Vlami et al., 2018; Tjou-Tam-Sin
et al., 2018). Infections on Rosa spp. plants were de-
tected — both on plants for planting, and cut flowers.
Worldwide, this was the first record on isolation and di-
agnosis of R. pseudosolanacearum on Rosa spp. In 2017,
Ralstonia solanacearum, phylotype I, was first recorded,
causing bacterial wilting on Rosa spp. in South Korea
(Kim, Lim et al., 2019) (Shneyder, Drenova, 2019).

Phylogenetic diversity of the species complex R. so-
lanacearum was highly homogeneous on the island of
Mayotte (Indian Ocean) because, according to the latest
taxonomic studies, only phylotype I has been identified
there so far. Phylotype I is the most common phylotype
in other southwestern Indian Ocean islands such as the
Comoros, Mauritius, Reunion, Rodriguez and the Sey-
chelles, where it accounts for 87% of the phylogenetic
diversity of the strain and is mainly isolated from So-
lanaceae crops (Yahiaoui et al., 2016; Yahiaoui et al.,
2017). Also, this phylotype is most common in Brazil
(Salcedo et al., 2017) and some African countries such
as Cote d’'Ivoire (N’Guessan et al., 2012), Democratic Re-
public of the Congo, Uganda, South Africa (Carstensen
etal., 2017), Benin (Sikirou et al., 2015). The wider pre-
valence of I-31 strains can be explained by their higher
virulence. Strains I-31 have the ability to infect a wide
variety of host plants. Phylotype I has also been report-
ed in Madagascar and East African countries bordering
the Indian Ocean such as Kenya (Wicker et al., 2012).
Phylotype I affects a wide range of crops, which include
both herbaceous and woody plants (Hayward, 1991),
is spread throughout the world (Hayward, 1994) and
is reported to be highly recombinogenic (Coupat et al.,
2008). Phylotype I is distinguished by its wide variety
and includes 16 out of 57 sequests currently known.

Species Ralstonia syzygii

Subspecies Ralstonia syzygii subsp. syzygii strains
are described only in Indonesia on the clove tree.

Subspecies Ralstonia Syzygii subsp. celebesensis
strains are present in Indonesia (Cahyaniati et al., 1997),
on the island of New Guinea (Davis et al., 2001) and
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Bup Ralstonia syzygii

[ITaMmMbl TOABUAA Ralstonia syzygii subsp. syzygii
OMNKCAaHBI TOJbKO B IHIOHE3UM Ha TBO3LUYHOM Je-
pese.

ITamMmMel ToABUma Ralstonia syzygii subsp. cele-
besensis BctpeuaroTcss B UHmoHesuu (Cahyaniati et
al., 1997), na octpoBe HoBag I'unes (Davis et al.,
2001) u HemaBHO 6BIIM OGHAPY)XEHBI B Majamauu
(Kogeethavani et al., 2014; Teng et al., 2016).

ItamMmMbl TTOABUAA R. syzygii subsp. indonesiensis
BBI3BIBAIOT OaKTepraJibHOE YBAJaHUE PI/ia pacTe-
HUM-X035€B CeMeMCTBa IMacJeHOBbIX 1 ObLIK 3apPeru-
cTpupoBaHbl B UHAOHe3uu, ABcTpanuu (Arwiyanto
et al., 2015), dnouum (Horita et al., 2010; Suga et al.,
2013), I0xxHou Kopee (Jeong et al., 2007), Uuauu
(Gurjar et al., 2015) u dununnuHax (Villa et al., 2005).

B cBSI3U € 9TUM ITPOBOAUTCS COBEPIIEHCTBOBAHME
METOZO0B BhISIBJIEHU U UAEHTU(DUKAIIMY BUI0B Ralsto-
nia solanacearum sensu lato.

V3BecTHbIE pacTeHUs —

xo3saeBa Ralstonia solanacearum sensu lato
BOJIBITUHCTBO 9KOHOMUYECKY 3HAUMMBIX PACTEeHUH,
rmopa)kaeMbIX BUugaMu Ralstonia solanacearum sensu lato,
OTHOCHUTCS K CEMEUCTBY ITaCJIE€HOBBIX.

B cTtpanax EOK3P ocHOB-
HBIMU PaCTEeHUSIMU-X03seBaMU

ABJIAIOTCA KapTOCbEJ'Ib 1 TOMAaThI. B ?‘“"

Kpome Toro, 6akTepruu MOTYT 3a-
paxaTthb cBbiliie 200 BUIOB pac-
TEHUMH, TPEeUMYIIEeCTBEHHO TPO-
MMAYECKUX U CYOTPONUUYECKUX
KYJIBTYD.

Bup R. solanacearum (pu-
gotun II) (Bo3bymuTteab 6ypoit
THUJIU KapTodesis) mopakaer
OTpaHUYEHHBIN KPYT pacTe-
HUH-X0351€B, KOTOPBIN BKJIIOUAET
kapTodenb (Solanum tuberosum)
(puc. 2, 3), Tomatsl (Solanum ly-
copersicum) (puc. 4), 6aKia’kaHbl
(Solanum melongena) (puc. 5),
IeKopaTWBHbBIE PACTEHUS poaa
[Menaprouuym (Pelargonium)
(puc. 6) (Janse et al., 2004), Tabak
(Nicotiana). COpHSIKY, OTHOCSIIIY-
ecs K CeMelCTBY ITacJIEHOBBIX, —
B YAaCTHOCTH, ITacjieH cjaf-
Ko-TopbKu# (Solanum dulcamara)
1 Kpanusa aBymomuas (Urtica

have been recently found in Malaysia (Kogeethavani et
al., 2014; Teng et al., 2016).

Subspecies R. syzygii subsp. indonesiensis strains
cause bacterial wilting of some host plants of the So-
lanaceae family and have been recorded in Indone-
sia, Australia (Arwiyanto et al., 2015), Japan (Horita et
al., 2010; Suga et al., 2013), South Korea (Jeong et al.,
2007), India (Gurjar et al., 2015) and the Philippines
(Villa et al., 2005).

In this regard, the methods of detection and iden-
tification of Ralstonia solanacearum sensu lato species are
being improved.

Known host plants

of Ralstonia solanacearum sensu lato
Most economically important plants affected by Ralsto-
nia solanacearum sensu lato species belong to Solanace-
ae family.

In EPPO countries, the main host plants are pota-
toes and tomatoes. In addition, bacteria can infect over
200 plant species, mainly tropical and subtropical crops.

Species R. solanacearum (phylotype II) (brown
potato rot agent) affects a limited range of host
plants, which includes potatoes (Solanum tuberosun)
(Fig. 2, 3), tomatoes (Solanum lycopersicum) (Fig. 4),

Fld

dioica) (Wenneker et al., 1999) —
SIBJISIOTCS PaCTeHUSIMU-pesep-
BaTOpaMu, CITOCOGCTBYIOIIU-
MU TiepeHocy R. solanacearum
Ha Ipyrue pacTeHUs-xo3seBa
(ITuetimep, 2018).

Puc. 2. CumnToMbI
YBAOAHUS HA PacTeHUn
kapTocens (oTo:
Cnyx6a 3awmTbl
pacTeHui, BareHuHreH
(Hupepnanpgbi))

Fig. 2. Wilt
symptoms on

a potato plant.
Courtesy: Plant
Protection Service,
Wageningen (NL)

Puc. 3. TunnuHoe

COCYAMCTOE KOMbL,O
KOPUYHEBOIO LBETa

1 CNu3b, covawascs

13 MHMLMPOBAHHOM
TKaHU Ha cpese KNy6Hs

Fig. 3. Typical
brown discoloration
of the vascular ring
and slime oozing
from the infected
tissue. Black

[IITaMMbI 3TOTO (QUJIOTHUIIA
npeobyagaoT B 30HAX BO3ze-
JIbIBAaHUS KapTodess, MOTYT OJUTEJIbHOE BPEMS CO-
XPaHSIThCS B PACTUTEJIbHBIX OCTaTKaX, HAXOIUThCS
B KJIyOHSAX KapTo(QeJis B JIATEHTHOM COCTOSTHUU. [1pu
MOHOKYJIbTYPE KapTO(hEeN s 3TOT PUIOTUII JOMUHUPYET.
JaHHbBIN BO30yAUTENb IBJsIeTCS Hanboiee omnac-
HBIM MaTOTEHOM nJs Poccuiickoit ®emepanuu. OH
MOJKeT ObITh 3aBe3€H C UMIIOPTHBIM KapTodesieM u3
CTpaH ero paclpoCcTPaHeHNs U CIIOCOOeH aKKJINMaTH-
3UPOBaThCI B yMEPEHHOM KJIMMaTe.

kapTodens. YepHas
HEKpOoTUYecKas TKaHb
BO3HMKaeT ns-3a rot. Courtesy: Plant
BTOPUYHOI FHUIN Protection Service,
(poTo: Cnyxba sawmnTbl  Wageningen (NL)
pacTteHun, BareHuHreH

(Hupepnangpi))

necrotic tissue is
due to secondary
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Bup R. pseudosolanacearum (hunotursl I u III)
Tak)Xe MMeeT IMUPOKUU KPYT pPacTeHUU-X035eB,
¥ CIIMCOK ITOATBEPXXIEHHBIX X035€B IPOJ0JIKAeT
pactu (Genin and Denny, 2012; Lopes and Rossato,
2018), nanpumep, ronybuka (Vaccinium corymbosum,),
urenxosuiia (Morus alba) (Norman et al., 2009). TakuMm
o6pasoM, AuarasoH PacTeHN-X035€eB elle TOJHOCThIO
He M3BeCTeH. ApeaJsibl X035€B BUIOB Ralstonia spp.
B Mpefesiax BUIOBOTO KOMILJIeKCa 3HAUUTEJIbHBIE
¥ YacTOo MepeKphIBal0TCs, HO He MOoJHOCThIo (Cham-
poiseau et al., 2009; Wicker et al., 2012). OcHOBHbIE
KyJIbTUBHPYEMble PACTEHUsI-X0351€Ba, IOpa’kaeMble
R. pseudosolanacearum, OTHOCSTCS TaK)Xe K CEMENCTBY
TTacJIEHOBBIX — 3TO KapTodenb (S. tuberosum) u ToMaT
(S. lycopersicum) (https://www.cabi.org/cpc), mHorzga 6a-
kJaxaH (S. melongena), neper, (Capsicum annuum), 1e-
pell KyCTapHUKOBBIH, uiu nepell uunu (C. frutescens),
tabak (Nicotiana tabacum). IpyTUMU KyJIbTUBUPYEMBI-
MU X03€BaMU SIBJITIOTCS apaXUcC KylIbTyPHbI (Arachis
hypogaea), pacTerus popna Banau (Musa spp.), UMOUPb
(Zingiber officinale), xnomuaTHUK (Gossypium hirsutum,),
a TaKk)ke ThIKBEHHbIE — OTyPel] 00bIKHOBEHHBIH (Cucumis
sativus), ThiIkBa 06bIKHOBeHHas (Cucurbita pepo) (LllHen-
nep, Ipenosa, 2019).

IlekopaTUBHbBIE PAaCTEHUs, HATIpUMep AHTYpPU-
yM (Anthurium spp.), Ilenaprouus (Pelargonium spp.)
(puc. 6), umnoprtupyemas B Poccuio KyabTypa Posa
(Rosa spp.) (puc. 7, 8) (Bergsma-Vlami et al., 2018; Tjou-
Tam-Sin et al., 2018), HeKOTOpPbIe BUbI IePEBLEB (Ha-
puMep, poza dBkanunT (Eucalyptus spp.), 0JIMBa EBPO-
neiickas (Olea europaea) (Poussier et al., 2000; Tebaldi &
Arblaster, 2014; Xu et al., 2009) 1 TUKOBOE JIEPEBO

eggplants (Solanum melongena) (Fig. 5), ornamental
plants of the genus Pelargonium (Pelargonium) (Fig. 6)
(Janse et al., 2004), tobacco (Nicotiana). Weeds belong-
ing to the nightshade family — in particular, bittersweet
nightshade (Solanum dulcamara) and stinging nettle (Ur-
tica dioica) (Wenneker et al., 1999) — are reserve plants
that contribute to trasnferring R. solanacearum on other
host plants (Shneyder, 2018).

Strains of this phylotype prevail in the zones of po-
tato cultivation, can persist for along time in plant resi-
dues, and be in a latent state in potato tubers. In potato
monoculture, this phylotype dominates.

This pathogen is the most dangerous pathogen for
the Russian Federation. It can be brought with import-
ed potatoes from the countries of its spreading and is
able to adapt in a temperate climate.

R. pseudosolanacearum (phylotypes I and III) also
has a wide variety of host plants and the list of con-
firmed hosts continues to grow (Genin and Denny,
2012; Lopes and Rossato, 2018), for example, blueber-
ry (Vaccinium corymbosum), mulberry (Morus alba) (Nor-
man et al., 2009). Thus, the range of host plants is not
yet fully known. Host areas of Ralstonia spp. within the
species complex are significant and often overlap, but
not completely (Champoiseau et al., 2009; Wicker et al.,
2012). Main cultivated host plants affected by R. pseudo-
solanacearum, also belong to Solanaceae family — these
are potatoes (S. tuberosum) and tomatoes (S. lycopersi-
cum) (https://www.cabi.org/cpc), sometimes eggplants
(S. melongena), pepper (Capsicum annuum), paprika, or
paprika chili (C. frutescens), tobacco (Nicotiana tabacum,).
Other cultivated hosts are cultivated peanuts (Arachis

Puc. 4. YBapawui Tomart Fig. 4. Wilted tomato

B Tennuue
(choTo: XXunb Cenbe)

in greenhouse.
Courtesy: Gilles Cellier

Puc. 5. YBaplwui 6aknaxkaH  Fig. 5. Wilted eggplant.
(choTo: XKmnb Cenbe)

Courtesy: Gilles Cellier
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Puc. 6. lepaHb po3oBas, nopaxeHHasa  Fig. 6. Geranium rosat affected

6akTepuanbHbIM yBAOAHUEM,
B Tennuue (hoto: Xunb Cenbe)

(Tectona grandis)), Tak>ke SIBJISIFOTCSI PACTEHUSIMU — XO-
3sgeBamu R. pseudosolanacearum (Norman et al., 1999).
3apakaeMbIMU PACTEHUSIMU TaK)Ke 0Ka3bIBAIOTCS UIIO-
Mes 6aTaT, WK ClIagKuil kapTodenb (Ipomoea batatas),
xo(e apabekuii (kode apaBUCKUM, WU apaBuiickoe
kodetinoe nepeBo) (Coffea arabica), HyT 6apaHuii, MU
Typenkuii ropox (Cicer arietinum). Kpome Toro, 6akre-
PUO30M MOTYT ITOPaXkaThCsl 6ECCUMIITOMHO Pa3jiny-
HbIE COPHSIKY, HAIIPUMeEP pox Maphb (Chenopodium spp.),
raiumHsora MejkoneeTkoBas (Galinsoga parviflora)
u KpanuBa aByznoMHas (Urtica dioica).

B oTHomeHuY Bo36yauTeJieii Buma Ralstonia
syzygii (bunotur IV), KOTOpbIE B OCHOBHOM OBLIU I10-
JlyueHbl 3 IHI0He3uu, ABCTpanuy, Anonuu, K0xHou
Kopeu n Manaisuu, HeJJaBHO IIPOU3OLULIN TaKCOHO-
MUYeCcKVe ¥ HOMeHKJIaTypHble naMmeHeHus (IIHe-
nep, IpeHoBa, 2019a). ITOT BUJ, COAEPKUT 3 TIOABU/IA:
Ralstonia syzygii subsp. syzygii — maTOTeH, BbI3bIBAIOLTA N
6oJie3Hb CyMaTphl y TBO3UYHBIX JEPEBbEB B VIHIOHE-
3uu; Ralstonia syzygii subsp. indonesiensis — BO36yquTeb
GaKTepuabHOU 60JIEe3HY YBAJAHUS Y ITUPOKOTO KpyTa
pacTeHuii-xo3s1eB; Ralstonia syzygii subsp. celebesensis —
BO3OyIUTENb «KPOBSAHOW» 60Jie3HM GaHAHOB Ha
Musa spp. B UnjoHe3nu 3Tu 3 I04,BUA BEI3BAJIU OIIY-
CTOUIUTEJIbHbBIE BCIBIMIKY 60JI€3HY BOCITPUUMUNBBIX
pacTeHUI-X0351€B, UMEIIIUX BHICOKYI0 SKOHOMUYE-
CKYI0 IIeHHOCTb.

JaHHBIN BUJ, TIOPaKaeT CIeAYIIe PaCTEHNUS:

— noABuUp, R. syzygii subsp. Syzygii — TBO3AUYHOE
nepeBo (Syzygium aromaticum) (cemeiicTBo Myrtaceae);

— moABUL R. syzygii subsp. celebesensis — pacTeHUSs
pona Banan (Musa spp.), lenukouus (Heliconia sp.),
cTpenuTHus KopoJsieBcKas (Strelitzia reginae), oba —
POICTBEHHUKM Musaceae, a TakyKe KaHHa MHIMKICKAs
(Canna indica), mypmMaH o0bIKHOBeHHbIM (Datura stramo-
nium), BAaTOYHUK KiopacaBcKul (Asclepias curassavica),
TIacjieH YepHbli (Solanum nigrum);

— noBUp, R. syzygii subsp. indonesiensis — B OCHOB-
HOM KYJIbTYPBI, OTHOCAIIMECS K ceMelCcTBY Solanaceae:
kaprtodenb (Solanum tuberosum), Tomat (S. lycopersi-
cum) (Maulana, Sayaka, 2007), 6akiaxan (S. melonge-
na), epel;, cTpy4YkoBbii (Capsicum annuum) (puc. 9),

by bacterial wilt in greenhouse.
Courtesy: Gilles Cellier

hypogaea), plants of the genus
Banana (Musa spp.), ginger (Zin-
giber officinale), cotton (Gossypium
hirsutum), as well as Cucurbita-
ceae — common cucumber (Cu-
cumis sativus), COmmon pump-
kin (Cucurbita pepo) (Shneyder,
Drenova, 2019).

Ornamental plants such
as Anthurium (Anthurium spp.),
Pelargonium (Pelargonium spp.)
(Fig. 6), imported to Russia cul-
ture Rose (Rosa spp.) (Fig. 7, 8)
(Bergsma-Vlami et al., 2018; Tjou-
Tam-Sin et al., 2018), some trees
(for example, the genus Eucalyp-
tus (Eucalyptus spp.), European
olive (Olea europaea) (Poussieretal.,
2000; Tebaldi & Arblaster, 2014;
Xu et al., 2009) and teak (Tectona
grandis)), are also host plants of
R. pseudosolanacearum (Norman
et al., 1999). Infected plants are
also sweet potato (Ipomoea bata-
tas), Arabic coffee (Coffea arabica),
chickpeas (Cicer arietinum). Besides, bacteriosis can af-
fect some weeds without symptoms, for example, Cheno-
podium spp., Galinsoga parviflora and Urtica dioica.

As for the agents of the species Ralstonia syzygii
(phyloptype IV), which were mainly obtained from In-
donesia, Australia, Japan, South Korea and Malaysia,
taxonomic and nomenclature changes have recent-
ly occurred (Shneyder, Drenova, 2019a). This species
contains 3 subspecies: Ralstonia syzygii subsp. syzygii —
pathogen causing Sumatra disease in clove trees in In-
donesia; Ralstonia syzygii subsp. indonesiensis — causative
agent of bacterial wilt disease in a wide range of host
plants; Ralstonia syzygii subsp. celebesensis — the caus-
ative agent of “blood” disease of bananas on Musa spp.
In Indonesia, these 3 subspecies have caused devas-
tating disease outbreaks in susceptible hosts of high
economic value.

This species affects the following plants:

- subspecies R. syzygii subsp. syzygii — clove tree
(Syzygium aromaticum) (family Myrtaceae);

- subspecies R. syzygii subsp. celebesensis —
Musa spp., Heliconia sp., Strelitzia reginae, both — rela-
tives of Musaceae, as well as Canna indica, Datura stra-
monium, Asclepias curassavica, Solanum nigrum;

- subspecies R. syzygii subsp. indonesiensis — mainly
crops belonging to the family Solanaceae: potato (Sola-
num tuberosum), tomato (S. lycopersicum) (Maulana, Saya-
ka, 2007), eggplant (S. melongena), pepper (Capsicum
annuum) (Fig. 9), tobacco (Nicotiana tabacum), peanuts
(Arachis hypogaea) (family Fabaceae), and ginger (Zingi-
ber officinale) (family Zingiberaceae), castor oil plant (Ri-
cinus communis), clove tree (Syzygium aromaticum) (fami-
ly Myrtaceae).

Subspecies R. syzygii subsp. syzygii

The only host plant affected by this subspecies
Ralstonia syzygii— clove tree Syzygium aromaticum (Myrta-
ceae family) (Lomer et al., 1992), which is not grown on
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tabax (Nicotiana tabacum), apaxuc KyJbTyPHBbIN (Arachis
hypogaea) (cemeticTBo Fabaceae), a Takxe mMOupb (Zingi-
ber officinale) (cemeticTBo IM6upHbIe — Zingiberaceae),
KyenieBuHa (Ricinus communis), TBO3OUYHOE IEePEBO
(Syzygium aromaticum) (ceMeiicTBo Myrtaceae).

IMoaBup, R. syzygii subsp. syzygii

EIVHCTBEHHOE pacTeHre-X03sI1H, KOTOPOe ITopa-
JKaeTcs JaHHbIM ITOABUIOM Ralstonia Syzygii, — TBO3AWY-
HOe mepeBo Syzygium aromaticum (CEMelCTBO MUPTO-
BBIX) (Lomer et al., 1992), KOTOpoe He BbhIpallBaeTCs
Ha Teppurtopuu Poccuiickou ®emepanuu. PoguHou
rBO3IMYHOIO mepeBa sBisgeTcsa MHpoHesus (Mo-
JIYKKCKIME OCTPOBA). [ToCcTeIeHHO I'BO3IMKA PACIIPo-
CTpaHUJIACh B IPYTHE CTPAHbI TPOIIMUECKOTO IT0sica
Asuu, a 3aTeM NPOHUKJIA Ha OCTPOBa BocTouHoit Ad-
puku (PeloHbOH ¥ MaBpUKUIL). [JITaBHBIE ITPOU3BOIN-
TeJiv rBO3avKku — UHoHe3us, TaH3aHud, Magarackap,
[Ipu-JlaHka. B rmocieaHue roJbl OTMEYEeH 3HAUNTEb-
HBIN POCT ITPOM3BOICTBA I'BO3AUKY B Bpasuiuu. B He-
GOJIBIIIOM KOJIUYECTBE €€ MTPOU3BOAAT B Masait3uu, Ha
gImalike ¥ B HEKOTOPBIX CTPaHax 3anagHol AGpuku.

IMoaBup, R. syzygii subsp. celebesensis

Banaubl (Musa spp.) SIBISIOTCSI CaMOU Ba’KHOM
B Mupe GPYKTOBOU KyJbTYPOU C TOUKU 3peHUs 06be-
Ma rpou3sBozcTBa u Toprosyu (Fegan, Prior, 2006). He-
CMOTPS HA TO, UTO OHU SIBJITIOTCS OCHOBHBIM MPOAYK-
TOM NUTaHuA B AQpuke, A3uu u JJaTUHCKON AMepuKe,
TOJIBKO 13% ITPOM3BOAMMBIX 6aHAHOB IIPOJAIOTCS Ha
MeXIYHAapOJHOM PBIHKE, UTO YKa3bIBAeT Ha BAXKHOCTD
(bpyKTOB [1J1s1 BHYTPEHHUX PHIHKOB U ITPOZJOBOJILCTBEH-
HO¥ 6e30IaCHOCTHY JaHHBIX PerrnoHoB. OJHAKO pacTe-
Hus 6aHaHa B KauecTBe IT0CaI0YHOTO MaTepralia He
MMEIT ITPaKTUYeCcKOoTro 3HaueHus B Poccutickoit deme-
palliy B CBSI3U C HEIIOAXOAAINMY KINMaTUYEeCKUMU
YCJIOBUSIMU JIJIS1 €T0 BhIpalUBaHUs. B Hallel cTpaHe
HACUYMTBHIBAETCS TOJHKO HECKOJIbKO COTEH PacTeHUN
B 00TAaHMYECKUX CaJlaX 1 OpPaHKepesx.

[ImomoBas MPOAYKIUA 6aHAHOB UMITOPTUPYETCS
B Poccuio B 60JIBIIMX KOJIMYECTBAX, II03TOMY OUYEHbD
Ba’kKeH KOHTPOJIb ¥ HAZI30P 3a KAUECTBOM 3aBO3MMOU
IPOAyKIIMY 6aHAHOB, B YaCTHOCTY CBOOOIHBIX OT Ka-
PAHTUHHBIX OPraHU3MOB.

BakTeprabHBIM 00JIe3HAM OaHAHOB U a0MCCHUH-
cKMX 6aHAHOB (PHCET) /10 HeJJaBHET'0 BDEMEH!U He yie-
JISIJIOCh PABHOTO BHUMAHUS 10 CPAaBHEHUTO C IPYTUMU
Cepbe3HBIMU YIPO3aMu [Jis IPOU3BOJCTBA GAHAHOB.
TeM He MeHee GAKTEPUM OKA3bIBAIOT 3HAUUTEJIbHOE
BO3IelcTBMEe Ha OaHaHBI BO BCEM MUPE, U METOJbI
yIIpaBJIEHUS He BCErza XOPOIIO U3BECTHBI UJIU TIPU-
HATBI epMepaMu.

BakTepuaibHble 60JI€3HY, BbI3bIBAIOIIME YBSA1A-
HIe pacTeHMi 6aHaHOB 1 DHCET U CBA3aHHBIE ¢ Ralsto-
nia (6ose3nb Moko/Byrroka, BeI3BaHHasA Ralstonia
solanacearum, u 6aHaHOBAsT «KPOBIHAasI» 60JIe3Hb, BbI-
3BaHHasd R. syzygii subsp. celebesensis), MOTYT TIPUHOCUTD
3HAUYUTENbHBIN yIIep6 JaHHOM KyabType (Gdumann,
1921; Mairawita et al., 2012).

IToaBup, R. syzygii subsp. indonesiensis

MItamMmel punotuna IV mogsuma R. syzygii subsp.
indonesiensis B IepBYI0 OUepeib PacIIpOCTPaHeHbI B H-
noHesuu, Manuu, dnouuu u ABctpanuu (Hayward,
1994). VIx BO)KHOCTb B HACTOSIIIEE BPEMS YBEJIMUNBAET-
Cs1 B CBSI3U C BO3MOKHOCTbIO ITIOPasKeHMsI 00JIbIIOr0 KO-
JINYECTBA DKOHOMMUYECKHU IIEHHBIX PACTEHUN-X035€EB,
B YaCTHOCTHU JJisg Poccuiickoit ®emepalinu, KOTOpPbie
BKJIIOUAIOT CJELYIOIMe BUAbL: KapTodenb (Solanum
tuberosum), ToMar (S. lycopersicum), 6akyaxxaH (S. melon-

Puc. 7. Ctebenb po3bl
C HEKPOTUYECKMM yBAAAHUEM stalk with necrotic wilt

Fig. 7. Rosa flower

MoNoAbIX NUCTbEB in younger leaves and

M HayasnbHbIM NOXXeNTeHNEM starting leaf yellowing
nuctbes (cnpaBa BHU3Y) (towards bottom right).
(choTo: H. T>ky-Tam-CuH (JleoH);  Courtesy:

HOK3P - HupepnaHabl, N. Tjou-Tam-Sin (Leon);
HauuvoHanbHbIN cCNpaBOYHbIN NPPO-NL, National
LEHTp) Reference Center

the territory of the Russian Federation. The homeland
of the clove tree is Indonesia (Maluku Islands). Clove
gradually spread to other countries in the tropical zone
of Asia, and then the islands of East Africa (Reunion and
Mauritius). The main producers of cloves are Indone-
sia, Tanzania, Madagascar, Sri Lanka. In recent years,
there has been a significant increase in the production
of cloves in Brazil. It is produced in small quantities
in Malaysia, Jamaica and some West African countries.
Subspecies R. syzygii subsp. celebesensis
Bananas (Musa spp.) are the most important fruit
crop in the world in terms of production and trade
(Fegan, Prior, 2006). Although they are a the main food
in Africa, Asia and Latin America, only 13% of banan-
as produced are sold internationally, indicating the
importance of fruit for domestic markets and food

dutocaHutapus. KapaHtuH pactenunii = 18
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gena), pacteHus poxa banau (Musa Spp.) ¥ psif, AeKopa-
TUBHBIX PAaCTEHUN.

KapTtodens Solanum tuberosum BbIpallliBaeTCs
B page ctpaH — Kutae, Uuguu, paHe, badrnager,
Typuuu, dnonuu, [lakuctane, Kazaxcrane, Hemnaue,
KHJIP, Keipreizctane, ABcTpaauu, Asepbaligxane,
NupoHesuu. B peruoH Asuu u OKeaHUYM BXOAUT MU-
poBOIt KapTOoeNbHBIN rUTaHT — KuTail, Ha JOJ0 KO-
TOoporo npuxonutcs 6ogee 20% He TOJIbKO TIJIONLALNU
MUPOBBIX KapTO(heNbHbIX II0JIeH, HO U IJI100aJIbHOT0
ypoxkasa kKapTodens. Ellle HECKOJIBKO CTPaH A3UU —
baurnager, Uupus, pay, Anosuda u Typiriudg — Takxe
BXOJ AT B umcyio 20 BeAyIUX CTPAH — TPOU3BOAUTENEN
KapTodesisg BO BCeM MUpE.

B HacTosIee BpeMsa MHIOHEe3Us IBISIETCS KPYTI-
HEHUIMM ITPOou3BoauTeIeM KapTodesa B I0ro-BocTou-
HOU A3uu. MUPOBbIE PEKOP/Ibl YPOXKAWHOCTU KapTode-
Jist ycTaHOBJIeHBI B HoBoOM 3enannuu. TaM B cpefHEM
cobupaeTcsa okoyio 50 TOHH KapTodesas c rexkrapa.
Towmar Solanum lycopersicum — KyJbTypa, IIXPOKO pac-
IMpocTpaHeHHas B Mupe. PoguHa ToMaToB — I0xHag
AMepuka, Tfie [0 CUX 0P BCTPeYalwTca AUKUE U I10-
JIYKYJAbTYpHBIE (hOpMBI TOMaTa. KpynmHeHmuM mpo-
U3BOJIUTEJIEM TOMaTOB B MUpe sBasercsa Kuraii. OH
rmpousBoaut 6oJiee 30% Bcex ToMaToB B Mupe (56,3 u3
177 MJTH TOHH) U oTlepexxaeT VIHINI0, 2-T0 110 BEMUY -
He ITPOMU3BOIUTEJS B MUPE, ITOUTH B 3 pasa.

[lepelr CTPYYKOBBIN Capsicum annuun BbIPaILy-
BaeTcs B AMepPUKe, B TPOMUYECKUX ParioHaX KOTOPOH
OH BCTpeyYaeTcs B IUKOM Buje. Pa3BOJAUTCSA B I0XK-
HBIX YMEPEHHBIX, B CyOTPOIIUYECKUX U TPOTTUIECKUX
MIXPOTaX BCEX KOHTMHEHTOB, B TOM YMCJIE B CTPaHaX
A3zuu, B ABcTpanuu, HoBol 3ejlaHAUU U IPYTUX 0XK-
HBIX CTPaHaXx.

OCHOBHBIE PAMOHBI KYJIbTYPHOT'O BO3/EJIBIBAHUS
tabaxka (Nicotiana tabacum) — CeBepHast AMepuKa, Ku-
Tal, Uugusa, Mamnaisus, [IpegkaBKasbe, 3aKaBKa3be,
Cpenusas Asug, [IpugHecTpoBbe, KpbiM.

Vim6upsb (Zingiber officinale) TpouCXOoUT U3 CTPaH
IOxHOU A3uu. Ha maHHBIM MOMEHT BbIpalllMBaeTCs
B Kutae, Unauu, VIHAoHe3UY, ABCTPaJinM, 3anagHoNu
Adpuxke, Ha SImatike, Bapbazoce.

solanacearu

Puc. 8. Rosa sp. (uaiiHasa posa). YeagaHue  Fig. 8. Rosa sp. (tea rose). Dieback

security in these regions. However, banana plants as
planting material have no practical value in the Russian
Federation due to the unsuitable climatic conditions for
its cultivation. In our country, there are only a few hun-
dred plants in botanical gardens and greenhouses.

Fruit products of bananas are imported to Rus-
sia in large quantities; therefore, it is very important
to control and monitor the quality of imported ba-
nana products, in particular those free from quaran-
tine pests.

Bacterial diseases of bananas and Abyssinian ba-
nanas (enset) have not until recently received equal at-
tention compared to other serious threats to banana
production. However, the bacteria have a significant
impact on bananas around the world, and manage-
ment practices are not always well known or accept-
ed by farmers.

Bacterial diseases causing wilting of banana and
enset plants and associated with Ralstonia (Moco/Bug-
tok disease caused by Ralstonia solanacearum, and ba-
nana “blood” disease caused by R. syzygii subsp. cele-
besensis), can cause significant damage to a given crop
(Gdumann, 1921; Mairawita et al., 2012).

Subspecies R. syzygii subsp. indonesiensis

Strains of phylotype IV subspecies R. syzygii subsp.
indonesiensis are primarily found in Indonesia, India, Ja-
pan and Australia (Hayward, 1994). Their importance
is currently increasing due to the possibility of affecting
a large number of economically valuable host plants,
in particular for the Russian Federation, which include
the following species: potatoes (Solanum tuberosum), to-
matoes (S. lycopersicum), eggplants (S. melongena), ba-
nanas (Musa spp.) and some ornamental plants.

Potato Solanum tuberosum is grown in some coun-
tries — China, India, Iran, Bangladesh, Turkey, Japan,
Pakistan, Kazakhstan, Nepal, DPRK, Kyrgyzstan, Aus-
tralia, Azerbaijan, Indonesia. The Asia and Oceania re-
gion includes the world potato giant — China, which ac-
counts for more than 20% of not only the area of the
world’s potato fields, but also the global potato crop.
Several more Asian countries — Bangladesh, India, Iran,
Japan and Turkey — are also among the top 20 potato
producing countries worldwide.

Indonesia is currently the
largest potato producer in South-
east Asia. World records for po-
tato yields have been set in New
Zealand. There, on average,
about 50 tons of potatoes are
harvested per hectare. Toma-
to Solanum lycopersicum is a cul-
ture widespread in the world.
The homeland of tomatoes is
South America, where wild and
semi-cultivated forms of tomato
are still found. China is the larg-
est tomato producer in the world.
It produces more than 30% of all
tomatoes in the world (56.3 out of
177 million tons) and is ahead of
India, the 2™ largest producer in
the world, by almost 3 times.

C YepPHbIM HEKPO30M Cpe3aHHbIX BeTBeM with black necrosis of pruned

1 BblefieHne Cn3n Ha Cpe3aHHoOM
ctebne (cpoto: H. Txky-Tam-CuH (JleoH);
HOK3P - HugepnaHngpbl, HaunoHanbHbIi
CMpPaBOYHbIN LEHTP)

branches and discharge of slime

on cut wounds in the stem.

Courtesy: N. Tjou-Tam-Sin (Leon);
NPPO-NL, National Reference Center
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TakuM 06pas3oM, IpU COBPEMEHHOM YPOBHE TOP-
TOBJIY €CTh OIIACHOCTH 3aB03a HOBBIX BUJOB Ralstonia
solanacearum sensu lato B Poccutickyio denmepaliuio.

Tpu Buma Ralstonia solanacearum sensu lato 6bLIN
pPaccMOTpPEeHBI B IMAarHOCTUYECKOM IIPOTOKOJIE B CO-
OTBETCTBUU C TaKCOHOMUEeUN (ujIoTUIIa/cCeKBeBapa
(Cramnmapt EOK3P, EPPO PM 7/21 (2), 2018). [IpoTOKOJX
SICHO paszessdeT mraMmbl usotumnos I u Il u gpyrue
STIUIEMUOJOTUYECKU Pa3JIUYHbIE MTAMMBbI (QUJIO-
turna II (BeI3bIBaoe 6ypyr rHUIb KapTodesus uiu
OakTepuasibHOE yBIaHe OaHaHa).

[TokasaTeJiu MOTEHIIUAJIbHOTO yIep6a BCeX TPex
BUIOB GakTepuil Ralstonia solanacearum sensu lato oT-
BEYalOT KPUTEPUIM KapaHTUHHBIX IJisT Poccuiickol
denepanuy opraHu3MoB. Bruoskosioruyeckre GaKkTo-
PBI 6J1arOTIPUSTCTBYIOT AaKKJIMMATU3AIUY BPELHBIX OP-
raHM3MOB BO MHOTUX permoHax Poccuu, v IIpu 3aB03e
3apaXKeHHOU PACTUTEIbHOU NTPOAYKIIMY BO36YIUTEIN
0aKTEPHO030B CIIOCOOHBI HAHOCUTh B HUX 3HAUUTEJIb-
HBI BKOHOMUYECKUH y1Iepo.

[Tpu UMIIOPTE POOBOJILCTBEHHOTO KapTodess
TIepUOINYECKY HAGTI0IaeTCs BBISIBIIEHE BO30OYIUTENS
Oypoli THUIY KapTodessd B TapTUAX, ITIOCTYITAININX U3
PaBJIMYHBIX CTPaH, UTO MOATBEPKIAJI0Ch ITPOBEIEHN-
eM 6aKTePHOJIOTUYECKUX UCCIIeOBAHUM (CM. TA6GIHUILY).

[lo peaynbTaTaM MIPOBENEHHBIX MCCIeNOBaHUN
obHapyXeHHBIU BO30OynuTenb Ralstonia solanacearum
OTHOCHJICS K pace 1, YTO Ha CEerOMHSIIIHUN IeHb COOT-
BETCTBYET ImTaMMaM QuyoTuria I, ymoMrHawOIIMMCs
KaK MITaMMbI a3UaTCKOTO ITPOUCXOXKIEHMS.

TaxkuM 06pa3oM, IePUOAUIECKH OTMEUYAETCs BbI-
sBJIeHUE BO30ynuTens Ralstonia solanacearum B mapTu-
SIX TIPOZOBOJIbCTBEHHOTO KapTodesisi, 3aBO3MMOT0 Ha
TeppuTopuio Poccuu. 10 JaHHBIM KaPDaHTUHHOU CITYX-
ObI, OUary BO36ynuTess Oypoy rHUIU KapTodeasd Ha
Tepputopum Poccutickoii ®epeparium OTCyTCTBYIOT.

OCHOBHbIE METOIbI ;IarHOCTUKH
Jlng obHapyXeHUs 3abojeBaHUU IIPU BBO3€e IIPO-
IyKIuu B Poccuio U B MOJIEBBIX YCJIOBUSIX B TEUEHUE

Pepper Capsicum annuum is grown in America, in
the tropical regions of which it is found wild. It is bred
in the southern temperate, subtropical and tropical la-
titudes of all continents, including Asia, Australia, New
Zealand and other southern countries.

Main areas of tobacco cultivation (Nicotiana ta-
bacum) are North America, China, India, Malaysia, Cis-
caucasia, Transcaucasia, Central Asia, Transnistria,
Crimea.

Ginger (Zingiber officinale) comes from the coun-
tries of South Asia. Currently grown in China, India, In-
donesia, Australia, West Africa, Jamaica, Barbados.

Thus, at the current level of trade, there is a dan-
ger of the introduction of new species Ralstonia sola-
nacearum sensu lato into the Russian Federation.

Three species of Ralstonia solanacearum sensu lato
were considered in the diagnostic protocol in accor-
dance with the phylotype/sequential taxonomy (EPPO
Standard, EPPO PM 7/21 (2), 2018). The protocol clear-
ly distinguishes between strains of phylotypes I and III
and other epidemiologically different strains of phylo-
type II (causing brown rot of potatoes or bacterial wilt-
ing of banana).

Indicators of potential damage by all three types
of bacteria Ralstonia solanacearum sensu lato meet the
criteria for organisms quarantine for the Russian Fe-
deration. Bioecological factors favor the adaptation of
pests in many regions of Russia, and when contami-
nated plant products are imported, bacteriosis patho-
gens can cause significant economic damage in them.

When importing ware potatoes, the pathogen of
potato brown rot is periodically observed in consign-
ments coming from different countries, which was con-
firmed by bacteriological studies (see Table).

According to the results of the studies, the detect-
ed pathogen Ralstonia solanacearum belonged to race 1,
which today corresponds to strains of phylotype I, re-
ferred to as strains of Asian origin.

Thus, the identification of the pathogen Ralstonia
solanacearum is periodically reported in lots of ware po-
tatoes imported to the territory
of Russia. According to the qua-
rantine service, there are no foci
of the causative agent of potato
brown rot on the territory of the
Russian Federation.

Basic diagnostic methods
To detect diseases when import-
ing products to Russia and in the
field during the growing season,
visual examinations are carried
out to detect pathogens of bac-
terial diseases. However, the
symptoms of bacteriosis may be
similar to those of other infec-
tions. Currently, when carrying
out diagnostics of Ralstonia sola-
nacearum methodological recom-
mendations and standards are
used, developed by specialists of
the FGBU “VNIIKR” on the basis

Puc. 9. TunnyHbie CUMNTOMbI
6aKkTepuanbHOro yBaAaHMs nepua unm

1 3a60/1€BaeMOoCTb Ha MOJIEBbIX KyJbTypax
B CoHbxappe (YTTap-Npagew), UHaoma
(choTo: o-p ATmMa HaHg Tpunatu)

Fig. 9. Typical symptoms of bacterial
wilt on chilli and incidence on field
crop at Sonabhadra

(Uttar Pradesh), India.

Courtesy: Dr Atma Nand Tripathi
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Tao6auia
0G611ee KOJIMUECTBO CJIyYaeB BbIIBJICHUS

PocceJibX03HaA30poM Gypoii rHIIu KapTodes

of the 1% edition of the EPPO di-
agnostic protocol PM 7/21 (1).
Modern methods used, such
as immunofluorescence meth-

MpPH JIA60PATOPHBIX UCCJIEIOBAHUAX 00PA31L[0B UMIIOPTHOTO od (IF), polymerase chain reac-

MIPOAOBOJIbCTBEHHOr0 KapTodesa (2007-2017 rr.) tion (PCR, FLASH), biochemical

tests, isolation of bacteria from
N¢  CrpaHna- . Kon-Bo . test samples into a pure culture
n/m  3KCIOPTep KapaHTHUHHBIN BUJ, OGHApY:KeHUH  4nd confirmation of their match-
1  AsepbadimxaH Bypas THUIb KapTodens Ralstonia 1 ing Ralstonia solanacearum, as

solanacearum (Smith) Yabuuchi et al.

well as others are presented in

2 Erumer Bypas raunb kapTodens Ralstonia
solanacearum (Smith) Yabuuchi et al.

detail in the Organization Stan-

3 Vipan Bypas rausib KapTodend Ralstonia
solanacearum (Smith) Yabuuchi et al.

66 dard STO VNIIKR 4.009-2011
“The causative agent of brown
9 bacterial potato rot Ralstonia so-

lanacearum (Smith) Yabuuchi et

4 KazaxcTrau Bypas rauib kapTtodens Ralstonia
solanacearum (Smith) Yabuuchi et al.

al. Detection and identification
methods” (Sherokolava, Dreno-
va, 2011), prepared on the basis

5 Kuraii Bypas raHusib KapTodens Ralstonia
solanacearum (Smith) Yabuuchi et al.

33 of the EPPO diagnostic protocol.
In accordance with this Stan-

UToro

103 dard, the FGBU “VNIIKR” car-

NcTouHuk: (Akosnesa, 2018).

BereTalMOHHOTO IepUoJia IPOBOAAT BU3yaabHbIe 00-
cJieloBaHUS IJIs1 0OHAPY)KeHUsT BO30OyauTesneii 6aKre-
puaNbHbBIX 60sIe3Hel. OLHAKO CUMITTOMBI TPOSBIEHUS
6aKTepr030B MOTYT ObITh CXOLHBI C CUMIITOMaMU I Py-
rux nHMeKIIn. B HacTosIIee BpeMs IIpU IIPOBeIeHUN
IVarHOCTUKY Ralstonia solanacearum MCIONb3YIOT Me-
TOJUYECKE PEKOMEHIAIINN U CTaHIapThI, pa3pabo-
TaHHbIe criequannuctamu ®I'bY «BHUMKP» Ha ocHOBe
1-% pefaKIuy JUArHOCTUYECKOTO ITPoToKojia EOK3P
PM 7/21 (1). ictiosib3yeMble COBPEMEHHBIE METO/IBI,
Takye Kak UMMyHOMIIyOpeCIieHTHBIN MeTo, (UD), Me-
TO, MoJiMMepasHoii 1enHou peakuuu (TILIP, FLASH),
OMOXVMMUYECKUE TECThI, BhIJleJeHNe OaKTEePUl u3
KCCJIelyeMbIX 00Pa3I[0B B YHUCTYIO KYJbTYPY U ITOJI-
TBEeP)XKIeHNeEe COOTBETCTBUSA UX Ralstonia solanacearum,
a TaxKe ApyTue MoApo6HO ImpefcTaBiieHbl B CTaHgap-
Te opranudanuu CTO BHUMKP

4.009-2011 «Bo3bynuTenb 6y-

poii GakTepuanbHOil rHwm kap-  Lable

ries out laboratory diagnostics,
which corresponds to the exami-
nation scheme of leading Euro-
pean laboratories and meets in-
ternational requirements.

Following the revision of the 1% edition of EPPO
Standard PM 7/21 (1), a new diagnostic protocol was
prepared in 2018 PM 7/21 (2) “Ralstonia solanacearum,
R. pseudosolanacearum and R. syzygii (Ralstonia sola-
nacearum species complex)” (EPPO Standard, EPPO
PM 7/21 (2), 2018) for diagnostics of strains of three
species of Ralstonia solanacearum sensu lato. Sample han-
dling, laboratory analysis and Ralstonia species iden-
tification, isolated from samples are described in the
Standard prepared in 2018.

The specified protocol clearly distinguish-
es strains of different phylotypes and is proposed as
a document for carrying out a diagnostic procedure in
plants with symptoms, as well as asymptomatic and in
water samples.

Todens Ralstonia solanacearum The total number of cases of detection of brown rot

(Smith) Yabuuchi et al. MeTozbl
BBIABJICHUS U UIeHTU(PUKALIN»
(IllepoxkosiaBa, JIpenosa, 2011),

of potatoes by the Rosselkhoznadzor during laboratory tests
of samples of imported ware potatoes (2007-2017)

MOJITOTOBJIEHHOM Ha OCHOBE Number

AVarHOCTUYECKOro IMPOTOKoJNa N2 Exporting country Quarantine species of records

EOK3P. B coOTBETCTBUU C 3TUM » ; ; ;

Crammaprom B ®TBY «BHUMKP» L Azerbaijan Ralstonia solanacearum (Smith) Yabuuchietal. 1

IIPOBOJMTCS JTaGOPATOPHAS M- 2 Egypt Ralstonia solanacearum (Smith) Yabuuchi et al. 66

arHOCTHKA, COOTBETCTBYIOIIAS

cxeMe [IPOBENEeHNs SKCIIepTU3pl S 1ran Ralstonia solanacearum (Smith) Yabuuchi et al. 2

Be,ELYI.l.II/IX eBpoTeiickux Jabopa- 4 Kazakhstan Ralstonia solanacearum (Smith) Yabuuchietal. 1

TOPUI U OTBEYAIONIAST MEXIYHA-

POIHBIM TPeOOBAHUAM. 5 China Ralstonia solanacearum (Smith) Yabuuchi et al. 33
ITocyne mepecMmoTpa 1-ii pe- Total 103

nakuum Ctangapra EOK3P PM

7/21 (1), B 2018 1. 6611 TOATOTOB-  Source: (Yakovleva, 2018).
JIeH HOBBIN OUAaTHOCTUYECKUH

nmpotokos PM 7/21 (2) «Ralsto-

nia solanacearum, R. pseudosolanacearum and R. syzygii
(Ralstonia solanacearum species complex)» (CTanmapt
EOK3P, EPPO PM 7/21 (2), 2018) myisa nmpoBeIeHUsS
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IVArHOCTUKY IITAaMMOB TPEX BUJOB BO36ymuTesei
Ralstonia solanacearum sensu lato. PaboTa c obpasiiamu,
UX JIaOOPaTOPHBINA aHAIN3 U UAeHTU(GUKAIIYSI BULOB
Ralstonia, BbImesieMbIX 13 00pas3IoB, onrcaHbl B CTaH-
napre, IOArOTOBJIEHHOM B 2018 T.

VYKa3aHHBIY ITPOTOKOJI YETKO Pa3IeIseT IITaMMbI
PasIUYHBIX QUIOTUIIOB U IPEAJI0XKEH B KAUECTBe J10-
KyMeHTa [IJis ITPOBeIeHMs ITPOIleNyPhbl UarHOCTUKY
B PaCTEHUSIX KaK C CUMIITOMaMM, TaK 1 6eCCUMIITOM-
HBIX 1 B ITp0o6ax BOJBI.

Il moslydeHUs pe3yJbTaTOB aHaJM3a MPOBO-
IUTCS IIpedBapUTeJbHas MOATOTOBKA OTOOPaHHBIX
00pasIloB Pa3JIMYHbIX PACTEHUI-X0359€B C CUMIITO-
MaMuy U 6e3 HMX. [[uarHOCTMKA OCHOBaHA Ha psje
CJIeIYIOUUX TECTOB: 9KCIIPECC-TECTHI IJIsd IIPEII0JO0-
JKUTEJIbHOU NMarHOCTUKY, BbleJeHre BO3OyIUTEs
Ha MUTATEeJIbHBIX cpefiaX, IPoBefeHre UMMYHOMIYO-
peciieHTHOrO Tecta (Md), a TaKKe MOJIEKYJISPHBIX Te-
cToB — TecTa LAMP, MeToza kiaccuueckoi [TLP u ITLIP
B peaJibHOM BpeMeHU U APYTUX, Pa3paboTaHHbIX AJIsT
o6HapYyXeHUS U UIeHTU(DUKAIINYU PA3IUIHBIX (QUIIO0-
TUNoB 6akTepuu. KpoMe TOro, OucaHo NpoBeIeHre
TecTa Ha ITaTOT€HHOCTh BhIEJIEHHOTO ITaTOTeHa.

3AKJIIIOYEHUE

B ®TBY «BHVVKP» mpoBouTCS paboTa 110 UCIIOJIb30-
BaHMI0 onucaHHbIX B CTanmapTe EOK3P PM 7/21 (2)
METOMOB AUArHOCTUKK U II0 COBEPUIEHCTBOBAHUIO
MIPUMEHSIEMBIX B HACTOSIIIIEE BPEMS METOIOB UIEHTHU-
¢ukanyu BUm0B Ralstonia solanacearum sensu lato B Ka-
PaHTUHHON J1a60PaTOPHOM DKCIIEPTU3E.

Baaezodaprnocms. ABTOPBI BhIpaXkaroT 6yiaromap-
HOCTB pykoBoacTBY EOK3P 3a sto6e3H0e pa3pelnieHue
HUCITOb30BaTh poToMaTepuanbl carita gd.eppo.int
(https://gd.eppo.int/taxon/RALSSO/photos).
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EBpasuiickoro skoHoMuueckoro coiosa (EITKO EASC),
yTBepPXIeHHbIN Pemenuem CoBeTa EBpasuiickoii sKo-
HOMUYecKol komuccuu oT 30 Hos6ps 2016 T.

2. Craugapt EOK3P, EPPO PM 7/21 (2) «Ralsto-
nia solanacearum, R. pseudosolanacearum and R. syzygii
(Ralstonia solanacearum species complex)». 2018. —
Bulletin OEPP/EPPO Bulletin, N2 48 (1): 32-63.

3. lllepokosiaBa H., IpeHoBa H. CtauzapT opra-
"Huzanuu CTO BHUUKP 4.009-2011 «Bo36ynurenb
Oypo¥ 6aKTepuabHOU TrHUIN KapTodens Ralstonia so-
lanacearum (Smith) Yabuuchi et al. MeToz bl BBISIBJIEHUS
u ugeHTuukanum», 2011.

4. Iueigep E. Ananus pruTOCAaHUTAPHOI'O PHUCKA
BO306yauTesst 6ypoit THUIM kapTodens Ralstonia sola-
nacearum nJisi TeppuTopuun Poccutickoit denmepaiiun.
3aKJIUYUTEJbHBINA 0TUeT. — M.: ®I'BY «BHUNKP»,
2018, 60 c.

5. Illuetimep E., IpernoBa H. AHanus puToCcaHUTaP-
HOT0 pucka Bo3bynutens Ralstonia pseudosolanacearum
IJs TeppuTopuu Poccutickont ®enepaiuu. 3aKJII0UN-
TeJbHBIN OTUeT. — M.: I'BY «BHUUKP», 2019, 75 c.

6. Illuenmep E., Ipenosa H. AHanu3 puToCcaHm-
TapHOTO puUcKa Bo36ynuTenst Ralstonia syzygii 0Jisi Tep-
putopuu Poccutickoit Penepaiinu. 3aKIIOUNUTETbHBIN
oTueT. — M.: ®I'BY «BHUUKP», 2019a, 78 c.

7. fikoBneBa B. OuleHKa ynpaBjieHus GpuToca-
HUTApPHBIMU PUCKAMM, CBI3aHHBIMU C UMIIOPTU-
pPOBaHUEM, SKCIIOPTUPOBAHUEM U IIepPeMelleHUEM

To obtain the results of the analysis, preliminary
preparation of selected samples of various host plants
with and without symptoms is carried out. Diagnostics
is based on some of the following tests: rapid tests for
presumptive diagnostics, isolation of the pathogen on
nutrient media, conducting an immunofluorescence
test (IF), as well as molecular tests — the LAMP test, the
method of classical PCR and real-time PCR and others,
designed to detect and identification of different phy-
lotypes of bacteria. In addition, a test for the pathoge-
nicity of the isolated pathogen is described.

CONCLUSION

FGBU “VNIIKR” conducts work on using diagnosis
methods described in the EPPO Standard PM 7/21 (2)
and improving currently used identification methods
for the species of Ralstonia solanacearum sensu lato in
quarantine laboratory examination.

Acknowledgement. The authors would like to thank
the EPPO management for their kind permission to use
the photographs from the website gd.eppo.int (https://
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