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HoBoe o6HapykeHune

CPEOIM3EMHOMOPCKOU
IIJIOODOBON MYXH

Ha Tepputopun PO

JI.I. Kacamxun, 3aeedytoujuii nabopamopueii Pocmosckozo punuana @PI'bY « BHUVKP»

C.B. Iloywxkosa, azporom 2 kam. Pocmoeckozo punuana ®PI'bY « BHUVKP»

Fig. 1. An adult male of
the Mediterranean fruit fly

Puc. 1. imazo camua cpeou3emHomopcKoii
nm100060ii Myxu

CpepuseMHOMOpCKasA IIOJ0Bas
myxa (Ceratitis capitata Wied.) — xa-
PaHTUHHBIA BPENHBIN OPTaHU3M,
KOTOPBIN BKIIOYAJICA €lle B CaMble
nepsble nepeyy KBO CCCP. Ha tep-
putopun PP cpepmseMHOMOpCKas
IJIOJJOBasA MyXa ABNIAETCA OTrPaHMU-
YEeHHO PacCIpPOCTPAHEHHBIM BUOM.
IlepBble 09aru cpefu3eMHOMOPCKO
nnososoit Mmyxu B Poccuitckoit ®e-
mepauuy ObIIM BBISIBIEHBI B 1994 T.
B paiioHe I. KpacHopapa, B 1. HoBopoc-
cuiicke, a 3atem, B 2009-2010 1., B T.
Amnane. Ha HacTos1€e BpeMs KapaH-
TUHHasA QUTOCAHUTApHAS 30HA yCTa-
HOBJIEHA TOJIbKO B I. AHare.

Panee na Teppuropunu Pocrosckoit
00671aCTV BpEAUTE/Ib OTMEYAJICS TOIBKO
IIpU JOCMOTPE UMIIOPTHOM IIOIOBOI
nponykuuu B nopTax. Ocenpio 2014 1.
CPeAu3eMHOMOPCKas IJIOfOBAasA MyXa
OblTa 06Hapy’KeHa Ha mpuycage6HOM
y4acTke B I. PocTose-na-[lony. IIpo-
BeJleHHOe 00C/IefjOBaHNe yIacTKa BbIs-
BUJIO, YTO IOBPEXXIA/IVCD IITIOMIbI TAKMX
KYIbTYP, KaK IepCUK u rpyma. boiim
cobOpaHbl 3apakeHHbIe TUYMHKAMU
TIJIOfIbI, KPOME TOTO, Ha BBICTaB/IEHHYIO

4 4]10/2014 KAPAHTUH PACTEHUN

- " -v-l - .
Fig. 2. An adult female of | o 3
the Mediterranean fruit fly 8

L3N P e L
Puc. 2. Imazo camku cpeduzemHoMopcKoli
n1000601i Myxu

(hepOMOHHYIO JIOBYLIKY OBII OT/IOB/IEH
onuH camern C. capitata.

B cunbHO 3arHMBIINX B pe3ynbTaTe
MOBPEXAEHUI IJIOGAX BMECTe C JIU-
unHKamu Ceratitis capitata oTMe4anoch
3HAYUTE/IbHOE KOMYECTBO TMYMHOK
Ipo30d I, KOTOPbIE XOPOIIO OT/INYIN-
MBI OT JINYMHOK CPeJU3EMHOMOPCKOI
NIJIOJOBOJ MYXM CTPOEHMEM JIbIXaJIel]
1 MEHBbIIMMU pasMepamn. Taxxe oT-
MEUYE€HO COBMECTHOE CO CPefU3EMHO-
MOPCKOJ1 IIJIOJOBOJ MyXOJi IIOBpeXie-
HHeE IUIOJIOB IepCHUKa I'yCeHUILaMu
IJIOLOKOPOK. YMC/IEHHOCTD TMYMHOK

Ceratitis capitata xomebamacs ot 8 1o 15
1T, Ha oftnH 1wiof,. CobpaHHble TMIIH-
KM CTapuIero BO3pacTa B TedeHue 2-3
JIHCI71 OKYKIII/I}II/ICI) n 6])UI]/I IIOMeEIICHbI
B TepMOCTAT. VIHKybaIust IpoBOAMIach
npu temreparype 29 °C, u yepes 8-10
JHET IIPOM3O0IIe/T BbUIET MAro.

Yupasnenuem PoccenpxosHaznzopa
o PoctoBckoit u Bonrorpapckoit o6ma-
cTam u P eCHyGHI/IKe Kanmbikus BbIHECEH
HpUKa3 00 yCTaHOB/IeH!N KapaH TV HHOI
(uTOCAaHNTAPHOI 30HBI HA TEPPUTOPII
COOTBETCTBYIOIIUX PailOHOB TOPOJA,
a TakXKe paspaboTaH I/IaH MEpPOTIPU-
SATUN IO JTOKAIU3AIUU U JIMKBUTALIN
ouara cormacio CTO BHUMKP 2.023-
2011. Ha crepyrommii rof, 3arIaHNpo-
BaHO IIPOBefieHIe 06CIEOBATENbCKIX
MepOILpUATHUIL, BK/IIOYas KaK BU3ya/lb-
Hoe 006C/IeoBaHNe, TaK Y BBICTAB/ICHIE
(epoMOHHBIX TOBY1IEK. [JaHHBI MOHU-
TOPVHT JOJ/IXKE€H ITIO3BOINTDH yTO‘IHI/ITb
TEPPUTOPUIO 3aPASKEHNUsI, IIPOSCHUTD
HEKOTOPBIE aCIIEKThI 6I/IO}IOFI/H/I Bpenu-
TeJIA B yC/I0BUAX PoCTOBCKOI 06/macTn
(sapaxcaeMble KY/IbTYPBI, KOMUIECTBO
ITOKOJIEHUII 1 BO3MOXXHOCTDb Iepe3u-
MOBKI/I) n yCTaHOBI/ITI), ABJIACTCA I O4ar
IIOCTOAHHBIM VMJIN HOCUT BpeMeHHbII}‘[
Xapakrep.

Puc. 3. Ionosa camuya cpedu3emMHoMOPCKOil n1000801i MyXU

Fig. 3. The head of
a Mediterranean fruit fly male

NEW REPORT
OF THE MEDITERRANEAN
FRUIT FLY IN RUSSIA

D.G. Kasatkin, Chief of Laboratory at FGBU VNIIKR’s Rostov Branch
S.V. Poushkova, Agronomist at FGBU VNIIKR’s Rostov Branch

The Mediterranean fruit fly (Ceratitis
capitata Wied.) is a quarantine pest that
was listed even in the earliest quarantine
pest lists of the USSR. The pest is of lim-
ited distribution in the Russian Federa-
tion. First outbreaks of the Mediterra-
nean fruit fly in the Russian Federation
were recorded in 1994 in the vicinities
of the cities of Krasnodar, Novorossiysk,
and later, in 2009-2010, in the vicinity of
Anapa. So far, the quarantine area has
been established only in Anapa.

In Rostov Region, the pest was pre-
viously intercepted only during inspec-
tions of imported fruits at the ports. In
the fall of 2014, the Mediterranean fruit
fly was detected in a residential yard in
Rostov-on-Don. The survey revealed
that such fruit crops as peaches and
pears had been damaged. The fruits in-
fected with larvae were collected. More-
over, a male of C. capitata was captured
on a pheromone trap.

In fruits significantly rotten due to
C. capitata infestation, a large number
of Drosophila larvae were also observed.
These are easily distinguished from those
of the Mediterranean fruit fly by the spir-
acle structure and smaller size.

Fig. 4. A larva of the Mediterranean

Sruit fly

Puc. 4. Tuuunka 3
cpedu3emMHOMOPCKOLL N1000601 MyXU -

Damage caused simultaneously by
the Mediterranean fruit fly and larvae
of fruit moths to peach fruits was also
detected. The number of C. capitata
larvae ranged from 8 to 15 larvae per
fruit. The collected final instars pupated
within 2-3 days and were placed in an
incubator. Incubation was carried out at
29 °C, and in 8-10 days the emergence
of adults occurred.

The Territorial Office of Ros-
selkhoznadzor for Rostov and Volgo-
grad Regions and the Republic of Kalm-
ykia issued an order to establish the
quarantine area in the respective parts
of the city, and develop an action plan

to contain and eradicate the outbreaks
according to VNIIKR technical Stand-
ard 2.023-2011.

Monitoring activities through sur-
veys including visual examinations and
deployment of pheromone traps are
planned for the next year. The monitor-
ing should specify the infested area and
clarify certain aspects of the pest biology
under the conditions of Rostov Region
(crops affected, number of generations
and the possibility of over-wintering) as
well as to determine whether the out-
break is permanent or temporary.

Fig. 5. Puparia of the Mediterranean
Sruit fly

Puc. 5. Ilynapuu cpedusemHomopcKoii
n1000601 Myxu
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SHTOMOJIOTUYECKA4
OKCHEOUIINA
B IPAH — ASEPBAMIDKAH

I.I. Kacamxun, 3aéedytouuii nabopamopueii Pocmmoeckozo ¢punuana ®IbY « BHUNKP»

B nepuop c 17 mas o 13 urons 2014
rofa 3aBefyromit naboparopueit Po-
croBckoro pumana ®I'BY « BHUUKP»
J.I. KacaTKuH NpUHAI y9acTHE B SHTO-
MOJIOTMYECKO SKCIEANIIUY COBMECTHO
¢ corpygHukamu KO>kHOro Hay4YHOTO
nentpa PAH u Vncturyra 3oonorun
HAH Asepb6aiimkana. Lenp axcriegu-
LMY COCTOA/NA B M3YYEHNUY SHTOMO-
¢dayHnbl Asepbaiixana n VcmaMcKoii
Pecniy6iuku Vipan n cbope Kotek-
LMIOHHOTO MaTepyasa Mo pa3InyHbIM
IpyHIIaM HaCeKOMBIX.

VpaHn ABnsAeTcsA O4eHb NHTEPECHON
C TOYKM 3PEeHNA IHTOMOOTUYECKIX
JCCIeIOBAHMI TEPPUTOPUEIL, KAK B OT-
HOIIEHNY M3Y4YeHUs SHTOMOQayHBDI
bnmxaero BocToka (cucrematuxu,
OMOIOrMM M pacpOCTpaHeHNs Hace-
KOMBIX), TaK i B (PUTOCAHUTAPHOM OT-
Hotrernn. CTpaHa uMeeT pasHoo6pas-
Hble JTaHAmadThl U KIMMaTUdecKue
ycnosus, 6oratele Gropy u payHy, 3a-
HIMasi HepeXoffHOe MOMOXKEeHIe MEeX/TY
Ientpanbuoit Asueit 1 BocTouHbIM
CpenuzemHoMopbeM. PasHoOoOpasHble
TIPMPOZIHBIE YC/IOBYA O3BOJIAIOT BbIpa-
IIVBATh BEChbMa IMPOKNIL CIIEKTP Celb-
CKOXO3ICTBEHHBIX KY/IBTYP, ITABHBIM
OTpaHNYEHNEM IIPM STOM ABIACTCH
HeXBaTKa BOZIbI 1 HEJIOCTATOYHOE pa3-
Butue opomeHnsa. OCHOBHBIMIU BbI-
pammnBaeMbIMI B VpaHe KynbTypamn
SIBJISIIOTCS MIIEHUIA, puc, 6060BbIe,
SYMEHb, XJIOIYaTHUK, OpeXy, (PUHUKI,
yajl. B mpukacnmiickom peruose, OTin-
YAOI[eMCS MATKMM KJIMMaTOM U BBICO-
KOJI BJIAKHOCTbBIO, Pa3BUTO OBOILEBOJ -
CTBO M CafIOBOZICTBO.

Bmecte ¢ Tem Vpan ABnderca Heno-
CTAaTOYHO M3YYEHHOI TepPUTOPUEIL,
4eMy CIocoOCTBOBAIO M HAPYLIEHNe
MEXIYHapOJHBbIX CBA3ell B TeUeHIUe
HEeCKONbKMX pecATuneTnit. OTcyT-
CTBUE Cepbe3HbIX KOHTAKTOB C 3aIlaj-
HBIMJ HayYHBIMM IIeHTPaMy He MOITIO
He CKa3aTbCA KaK Ha ypOBHE pas3BI-

6 4/10/2014 KAPAHTUH PACTEHWI

Puc. 1. Mapwipym sxcneduyuu

Puc. 2. Azponanowmagdm
671u3 upano-mypeuxoii zpanuuvl,
nposunyus 3an. Asep6aiioncan

Fig. 2. Agricultural landscape near
the border between Iran and Turkey,
West Azerbaijan Province
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TUA MECTHOJ SHTOMOJIOTUY (MIMEIOTCS
KpyTHbBIE CIIeNNaNnuCThl IUIIb 0 He-
CKOJIBKUM TPYIIIaM HaCeKOMBIX), TaK
¥ Ha U3Y4EeHHOCTY SHTOMO(ayHBI B I1e-
JIOM. YUUTbIBasi BBICOKYIO BEPOSATHOCTD
yBe/IN4eHNA 00'beMOB II0CTaBOK MpaH-
CKOJ1 CE/IbXO03IPOAYKLMY Ha POCCUII-
CKWIT PBIHOK, M3y4YeHNe SHTOMO(ayHBbI
" GUTOCAHUTAPHOIO COCTOSHUA ITOM
CTpaHbl ABAAETCA BAXKHON 3ajadeil.
AsepbalipxaH, yepe3 KOTOPBIIL IIPo-
Jierajy MapHIPyT SKCIEAULNY, KpOMe
TOTO, 4TO MMeeT 061ryio ¢ PP rpann-
1y, ABNAETCA JOCTAaTOYHO 3aMETHBIM
MTOCTaBUIMKOM CETbXO3NPOAYKIVY Ha
POCCUIICKIII PBIHOK M 3HAYE€HME U3-
y4eHusA S3HTOMOQAyHBI 9TOJ CTpPaHBbI
B JOIOJHNUTE/IBHOM 00OCHOBAaHUU He
HYXX/IaeTCA.

MapmpyT sKcHneguIuM BKIIOYA
pAJL pallOHOB LI€HTPaTbHOTO U I0)KHO-
ro AsepbailfxaHa, ceBepo-3amafHoOro
I ceBepO-BOCTOYHOrO Vpana. 9HTO-
MoJIOTuYecKue cOOpbl OCYIIeCTBIIA-
ymich B Tobycranckom, IllemaxmHCKOM,
JIenkopaHCKOM U XbI3BIHCKOM pario-
Hax Asepbaii/pkaHa, B 60TaHNYeCKOM
cagy HAH Asep6aiipxana (r. Baxy),
npoBrHIMAX MasaHpapaH, [unan
u 3amagusiii Asepbaiimkan Vpana.
VpaH mokasasn ce6st JOBOIBHO yHO0-
HOMW /1 9KCIEeNUIIOHHON JIesITeIbHO-
CTU CTPaHOIL. ITO CBA3aHO B IEPBYIO
odepenb C HEBBICOKMMU I[eHaMM Ha
IUTaHNe U )KIMJIbe, BBICOKMM YPOBHEM
6€30I1aCHOCTY JI/ISI Iy TelIeCTBEHHIIKA,
KoMdopTabenTbHbIM 1 HeTOPOrUM 00-
IIeCTBEHHBIM TPAHCIIOPTOM, XOPOIIO
Pa3BUTONM JOPOXKHON CETbHIO, OYEHD
61aro>xenaTeIbHBIM OTHOIIEHUEM
K rpakganaM P®. K cnoxxHOCTAM Cre-
IyeT OTHECTM He3HadUTeNbHBIN Hpo-
LIEHT HACEeJIEHN, BIIAJCIOLI I €BPOIIei-
CKVMMM A3BIKaMI, Majioe KOINIeCTBO
HaJIMCell U yKasaTeseil, BbIIIONTHEH-
HBIX Ha aHIINIICKOM fA3BbIKE, @ TAKXKe
Cepbe3HYIO 3aBYCUMOCTD OT MICTOYHMU-
KOB IIUTHEBOIT BOJIBI Ha 6O/IbIIIEN 4aCTI
TepPUTOPUY CTPAHBI IPY ABBTOHOMHOM
Iy TeIIeCTBUML.

HecMoTpA Ha clo>KHbIE TIOTOJHbIE
yCcnoBus, CIoXKuBIIMecs Ha bamkuem
Bocrtoxke n B 3akaBkasbe BecHOI 2014 1.,
U3-32 4eTo IIPOU3OLIeII Cepbe3HBIIl de-
HOJIOTMYECKNUIT CABUT Pa3BUTMUA pac-
TUTETHHOTO TIOKPOBA U JIeTa MHOTHUX
BIJIOB HACEKOMBIX, B P€3y/IbTaTe 9KC-
negunuu O6bUT COOpaH MHTEpPECHBIN
SHTOMOJIOTMYECKUI MaTepuan Io
JKeCTKOKpBUIBIM, TpuicaM, Coccidae,
OBYKPBIZIBIM, II€peIOHYATOKPDIIBIM
U 4ellyeKpblIbIM — 0K0mo 2500 k-

3EMIIVIAPOB. bein IIOTy4Y€HbI HOBBIE
JAHHbIE 110 PACIPOCTPAHEHNIO I TPO-
(dudecKM CBA3AM pAfa PefKNUX U Ma-
JIOMI3YYE€HHBIX BIIOB JXYKOB-JPOBOCE-
KOB, Takux Tak Eurycoptosia bodoani,
Agapanthia hirsuticornis, Phytoecia cf.
prasina, BuepBele chororpaduposa-
HbI IX KOPMOBbI€ paCTE€HNAA, 6I/IOTOHbI,
CIOEeNMaHbl CHUMKU 9TUX BUJOOB B €CTe-
CTBEHHOII cpefie oburanus. Takxe
BrepBsle 1s VpaHa 6b110 cobpano
Tpu Bupa Cleridae, nBa paHee He oTMe-
YaBIINXCA IJIA ]/[paHa BUTa TPUIICOB,
HAJJIEHO [IBAa BIJIA )KYKOB-4YepHOTE-
JIOK, N3BECTHBIX paHEE TOIDBKO IIO TU-
IIOBBIM 9K3E€MII/IAPaM. B IIpOBMHINN
SamagHsbii AsepbarimKas 6b01 cobpaH,
BEPOATHO, HOBBIN TaKCOH JKYKOB-IPO-
BocekoB. B nposunyy [nan (29-30
Mmasi) u B JIeHKOpaHCKOM parioHe Azep-
6aiimxana (7-8 MIOHA) OTMEYEH JIeT
CaMI[OB HENapHOTO IIEeJKONpsa Ha
CBETOJIOBYIIKY. [Ipyt 9TOM CaMOK 9TOTO
Bufa o6Hapy>KeHO He 6b110. OFHOBpe-
MEHHO C Maro B JIeHKOpaHCKOM pail-

Puc. 3. Pacmenus nosunuxu
(Cuscuta sp.), nposunyus Tunan

- S N L. Y ;

Fig. 3. Dodder plants (Cuscuta sp.), S\

Gilan Province & : c
¥ A5 el ™
. 5 AW

- P

2014 10 - 10 JIET POCCE/IbXO3HA430PY

OHe BCTPEYA/IVCh IyCEHNIIbI CTaPIINX
BO3pacToB. beiT co6pan MaTepuar st
reHeTIeCKUX mccimenopauuii B OI'bY
«BHVVKP» 110 HermapHOMY IIeTKOIIpsI-
iy (rycennust u umaro). Ipi 06pabot-
Ke MaTepuaia o TPUICam, Co6paHHOTO
B Baky u ero okpecTHOCTsX, Ba 9K-
3eMIULApa 6bUIM UeHTUDUIMPOBAHDI
kak Frankliniella occidentalis. Ocobu
MaHHOTO BUIA 6GBUIM COOPaHbBI B OT-
KPBITOM IPYHTE Ha PACTEHNSIX OTypLa.
E occidentalis siBnAeTCA KapaHTVHHBIM
misa PO BumoMm 1, cornmacHo 6ase JaH-
upix EOK3P, He npezncrasiieH B dayHe
AszepbarimpkaHa.

Cob6paHHBII B XOIe 9KCIEeTUI[IN
SHTOMOJIOTMIECKIIT MaTePUa YacTIY-
HO TIepefiaH Ha 06paboTKy creruaim-
CTaM I10 PasHbIM IPYIIIIaM HACEKOMBIX,
a TaK)Ke B HAyYHO-MeTOAMIECKIIT OT-
men u B Myseit ®I'BY «BHUMKP» pna
OTIpefieTIeH ST U TIOTIO/THEH VST CIIPABOY-
HoM Konnekuuu. Hambonee BakHbIE
CBefleHNs, [TOTyYeHHble B XOJle 9KCIIe-
muiyn, 6YAyT OnyO/IMKOBAHBI, ITAHN-
pyeTcs fanbHeliliee N3ydeHNe UPaH-
CKOJ1 9HTOMO]AYHBL.
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ENTOMOLOGICAL
EXPEDITION TO
IRAN AND AZERBAIJAN

D.G. Kasatkin, Chief of Laboratory at FGBU VNIIKR’s Rostov Branch

Between May 17 and June 13 2014,
D.G. Kasatkin, chief of Laboratory at
FGBU VNIIKR’s Rostov branch took
part in an entomological expedition to-
gether with a group of specialists from
the Southern Scientific Center of the
Russian Academy of Sciences and the
Zoology Institute of the Azerbaijani
National Academy of Sciences. The aim
of the expedition was to study entomo-
fauna in Azerbaijan and the Islamic Re-
public of Iran and to amass a collection
of various insect groups.

Iran is a very interesting area for
entomological studies with regard to
entomofauna of the Middle East (tax-
onomy, biology and spread of insects)
and phytosanitary issues. The country’s
landscape and climate vary, flora and
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fauna are rich, and location is transi-
tional —in-between Central Asia and
the Eastern Mediterranean. Varying
natural conditions enable to grow a
rather wide range of agricultural crops,
lack of water and underdeveloped ir-
rigation being the substantial limiting
factor. Iran’s major crops include wheat,
rice, legumes, barley, cotton, dates, and
tea. Vegetable and fruit growing is de-
veloped in the Caspian region notable
for its mild climate and high humidity.
Along with that, Iran is understudied
because of, among other things, several
decades of severed international ties.
Absence of regular contacts with west-
ern research centers has impacted both
the development of the local entomolo-
gy (qualified experts are available only

-
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Fig. 4. Farming ecosystems around Rudbar,
Gilan Province

in a few groups of insects) and the state
of knowledge on entomofauna, in gen-
eral. Taking into account the substantial
likelihood of increased supplies of Ira-
nian agricultural products to the Rus-
sian market, it is important to study the
country’s entomofauna and phytosani-
tary condition. The expedition route ran
through Azerbaijan. Not only does the
country share a common border with
Russia, it is a fairly distinguishable sup-
plier of agricultural products to Russia,
which obliterates the need to provide
additional rationale for studying the
entomofauna of the country.

The expedition covered a number of
regions in central and southern Azer-
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-MPM. 5. XKyx-ycau
Eurycoptosia bodoani Pic., pan,
nposunyus 3an. Asep6ationcan

baijan, north-western and north-east-
ern Iran. Insects were collected in
Gobustan, Shamakhi, Lankaran and
Khyzy regions of Azerbaijan, in the
botanical garden of the Azerbaijani Na-
tional Academy of Sciences (Baku), and
in Iran’s provinces: Mazandaran, Gilan
and West Azerbaijan. Iran proved to be
very convenient for expedition activi-
ties, in the first place, owing to low food
and accommodation costs, high level
of safety for travelers, convenient and
inexpensive public transport, a well-de-
veloped road network, and a very amia-
ble attitude to Russian citizens. The dif-
ficulties were comprised of a negligible
percentage of the population speaking
European languages, paucity of signs
and signposts in English, and strong

Fig. 5. Eurycoptosia bodoani Pic., Iran,
West Azerbaijan Province

dependency on drinking water springs
in most areas of the country if travelling
autonomously.

The severe spring weather of 2014
in the Middle East and Transcaucasus
evoked a considerable phenologic shift
in the development of vegetative cover
and the flight of many insect species.
Notwithstanding this fact, the expedi-
tion collected interesting entomolog-
ical material of Coleoptera, Thripidae,
Coccidae, Diptera, Hymenoptera and
Lepidoptera — about 2,500 specimens.
New data was gathered on the spread
and food chains of rare and understud-
ied Cerambycidae species, for instance,
Eurycoptosia bodoani, Agapanthia hir-
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suticornis, Phytoecia cf. prasina. First
photographs of these species in their
natural habitat, their host plants and bi-
otope were taken. Furthermore, for the
first time three Cleridae species and two
Thripidae spp. previously unknown to
occur in Iran were found. Moreover, two
species of darkling beetles previously
known only by holotypes were discov-
ered. A new taxon of longhorned beetles
is likely to have been collected in West
Azerbaijan Province. Gypsy moth males
were captured on the light trap in Iran’s
Gilan Province (May 29-30) and Azer-
baijan’s Lankaran region. No females of
this species were found. In Lankaran re-
gion, both imagoes and late instar gypsy
moths were encountered. Gypsy moth
imagoes and larvae were collected for
genetic studies at FGBU VNIIKR. Upon
examining thrips collected in Baku and
its vicinity, two specimens were identi-
fied as Frankliniella occidentalis. They
were found on cucumber plants under
unprotected conditions. F. occidentalis
is of quarantine concern for the Russian
Federation. According to the EPPO da-
tabase, it is not present in Azerbaijan’s
fauna.

Some collected specimens were sent
to specialists on various insect groups
for identification. FGBU VNIIKR’s Mu-
seum and Entomology Methods Devel-
opment Department have also received
the collected insects for identification
and replenishment of the reference col-
lection. The most important expedition
results will be published. Iranian ento-
mofauna is to be further studied.

Fig. 6. Process of collecting insects,
Shamakhi region, Azerbaijan

Puc. 6. Coop mamepuana,
IITemaxumnckuii p-1, Azep6aiioncan
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AHAIN3 ®PUUTOCAHUTAPHOTIO

PUCKA. TPYIHOCTMU

CYIIECTBYIOIIEN CXEMBI

(cranpgapT PM 5/3 (5))

E.B. Kapumosa, mnaowuii nayunviii compyonux ®PI'bY « BHUNKP»

YBenudeHne 06beMOB MeXIyHa-
POAHON TOPTOBIM PAaCTUTENbHBIMU
MIPOAYKTaMM, Ca’K€HI[aMI VI paCTeHM-
SAIMY YBEINYNBAeT PUCK MHTPOA YKLV
BpEeIHBIX OPTaHM3MOB Ha TePPUTOPUIO
VIMIOPTHPYIOLIVX CTPaH.

Cornacno CornameHunio o CaHUuTap-
HBIX 1 PUTOCAaHUTAapHBIX Mepax BTO
(COC) n MexxayHapOogHOI KOHBEHIIUN
10 KapaHTHUHY 1 3amuTe pactenmnit PAO
(MKKS3P) craryc BpelHOro opraHusma,
a Taxoke Mepbl, npuHMMaemble HOK3P
IUIA 3aIUTHI OT JaHHBIX OPTaHU3MOB,
yCTaHaB/IMBAIOTCA B IIpOliecce aHanm3a
¢durocanurapHoro pucka (ADP) [1, 2].

Amnanmus GpUTOCAHUTAPHOTO PUCKa —
9TO MPOLECC OLIEHKU OMOMOTnYeCKIX
WUIN TPYTUX HAyYHBIX M 9KOHOMMYe-
CKUX JAHHBIX C LIe/IbI0 ONIpefie/leHns
TOTO, AB/IAETCA M OPTAaHU3M Bpe[-
HBIM OPTaHU3MOM, NO/IKEH JIN Pery-
JMPOBATHCS M KaKOBa [JOKHA OBITH
JKeCTKOCTh PUTOCAaHUTAPHBIX Mep,
MIPUHMMAEMBIX TIPOTHB Hero [4].

OuTOCaHUTAPHbIE MEPBI, OLIpefiesis-
eMble Ha CTa/jUI OLIEHKM yIIPaBIeHN
(dbuTOCAHUTAPHBIM PUCKOM, SBIISIOTCS
37eMeHTaMM NPaBUJI IO KapaHTUHY
pacTeHui, a JOKYMEHTHPOBAaHHbBIE
pesynbraTel ADQP cinyaT UX TeXHU-
yeCcKUM 000CHOBaHMeM. Mepsl, KO-
TOpbIe He ObUIN TeXHMYIECKU 000CHO-
BaHbI, MOTYT pacCMaTpUBATLCA KaK
HeollpaB/iaHHbIe Oapbepbl B TOPTOBIIE.
CTpaHBI-9KCIIOPTEPHI UMEIOT IIpa-
Bo B cooTBeTcTBUM ¢ COC 1 MKK3P
OIIPOTECTOBBIBATH TEXHUYECKY HE00O-
cHOBaHHbIe GUTOCAHUTAPHDIE MEPBHI
CTpaH-UMIIOPTEPOB.

Takum o6pa3om, Ha OCHOBE BbIIlIe-
ckazaHHoro, AQP ABndercs cpeicTBoM
Hay4HOI'O M TEXHUYECKOro 060CHOBa-
HMs1 UTOCAHUTAPHBIX Mep, IPUHU-
MaeMBIX B OTHOIIIEHMI BPEIHbIX OpTa-
HU3MOB VY IMIOPTVPYeMbIX TOBAPOB.
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ANLTITHEN PacKa

Axcnepr no
exese Adp

Wubimu cmoBamu, AOP Mo>xHO Ha3BaTh
OCHOBOII JiJ1s1 BCell IeATEAbHOCTU 10
KapaHTUHY pacTeHnil. CTpaHbI-4IeHbI
MKK3P n BTO mo/mkHbBI OCHOBBIBATb
cBOM GUTOCAHUTAPHDBIE MEPHI HA MEX-
ILYHapOIHBIX CTaHJAPTaX, pa3paboTaH-
apix MKK3P.

MexxayHaponHBIMU CTaHJapTa-
MU, cBsizaHHbIMU ¢ ADP, apngroTcs:
MCOM Ne 2 «Crpykrypa ananusa ¢u-
TOCaHUTApHOTo pucka», MCOM Ne 11
«AHanu3 pUTOCAaHUTAPHOTO PUCKA JITISI
KapaHTVHHBIX BpeJJHbIX OpPraHN3MOB,
BK/II0Yas aHA/IN3 PUCKA I OKpysKa-
IolIeNl Cpefibl, U PUCKA, NIpeJCcTaBIsie-
MOT'O XMBBIMU MOJUPUIIMPOBAHHBIMNI
opranusmamu», MCOM Ne 14 «JVc-
NI0/Ib30BaHNE UHTETPUPOBAHHBIX Mep
B CICTEMHOM TIOXOJie K YIPaBI€HUIO
¢durocaHuTapHBIM prckoM», MCOM
Ne 21 «AHamm3 GpUTOCAHUTAPHOTO PU-
CKa JI/Il peryINpyeMbIX HEKapaHTHH-
HBIX BpPeJIHbIX OpPraHu3MoB» [3, 5, 6,
7]. JaHHBIE CTaH[JaPThI PA3BACHIIOT
obuiue npuHKIb TpoBefeHnss ADP,
KOTOPBIV COCTOUT U3 CIAeYIOUIUX OC-
HOBHBIX 5TallOB: MHUIIMMPOBaHUE
(TOATOTOBUTENBHBIIN), OLleHKa (puTOCa-
HUTapHOTO PUCKA, OIleHKa yIIPaBIeHNA
(UTOCAaHUTAPHBIM PUCKOM U JOKYMEH-
TUPOBAHME Pe3yIbTATOB.

Cxemoit ADP, yreepxpennoit POK-
3P, cooTBeTcTBYyOIIEN MEXTYHAPOJ-

Dxcnepr no GIS
iy Climex -
ool

STHOMY OPralHIMy
LY

Oxcnepmnas pabouas zpynna no AOP
(aemop Muriel Suffert)

Expert working group for PRA
(by Muriel Suffert)

HBIM CTaHJapTaM U OCHOBAHHOI Ha
MCOM Ne 11, aBnAeTcs CTaHJAPT
PM 5/3 (5): «PyxoBopcTBO IO aHaMu-
3y pUTOCAaHUTAPHOIO PUCKa: cXeMa
OPUHATHUSA PeNIeHNs TSI KAPAHTUH-
HBIX BPEIHBIX OpraHu3MoB». CTaHgapT
PM 5/3 (5) copep>KUT cxeMy, OCHOBaH-
HYI0 Ha CJIeAYIOUX APYT 3a APYTroM
BOIIpOCAaX Ji/IsI HPUHATUS pelIeHNs
0 TOM, MMeeT /I OPTaHU3M XapaKTe-
PUCTUKM KapaHTUHHOTO BPEHOTO Op-
raHM3Ma 1 Ji7si OTIpeJie/ieH s BO3MOXK-
HBIX CIIOCO0O0B YIIPaBIeHNS PUCKOM.
CxeMa MOXXeT OBITh UCIIO/Ib30BAHA /IS
nposenenua ADP, nHunuupoBaHHOrO
BBISIBJICHVEM Iy TU PAcIpOCTPaHEHNA
VI HOBOJI CUTYallM! C BPeHBIM Op-
TaHM3MOM, a TaK)Ke IePeCMOTPOM UIN
M3MeHeHVeM MTONUTUKN. [JaHHbIIT CTaH-
maprt 6sU1 paspaboran B EBporeiickoit
n Cpenn3eMHOMOPCKON OpraHu3arun
II0 KapaHTUHY U 3alljUTe pacTeHMUl
(EOK3P) u yTBepxaeH B ceHTAOpe
2011

B pamkax npoekta PRATIQUE Ha
6ase cranpapra PM 5/3 sxcnepramu
EOKS3P 6bi1a paspaboTaHa KOMIIbIO-
tepHas nporpamma CAPRA (Computer

Assisted Pest Risk Analysis) ms okasa-
HIA IIOMOIIY CIIeMaINCTaM B pabore
€O cXeMoVi IpuHATHA pentennii mo AQP.
ITporpammuoe o6ecneyenre CAPRA
MIOCTPOEHO 13 He3aBUCHMBIX MOJYIIEH,
COOTBETCTBYIOLIMX PA3/IMIHBIM Pasfe-
nam cxembl ADP. B nporpamme npep-
CTaBJIEHBI BCE BOIIPOCHI CXEMBI, IIpU
9TOM GOJIBIIMHCTBO BOIPOCOB CHAO-
JKE€HO IIpUMepaMI I PyKOBOZICTBAMIA,
KOTOpBbIe TOMOTAT CIeNaniucTaMu
IIPAaBI/IbHO OTBETUTD Ha BOIIPOCHI.
CAPRA He OTHOCUTCA K 9UCTTY CTa-
TUYHBIX IporpaMM. B 2012 r. oHa 6bl1a
nepeBefeHa Ha PyCCKUil A3bIK. Pyc-
CKOSI3BIYHYIO BEPCUI0 KOMIIBIOTEPHOI
nporpamMmbl CAPRA, a Takxe pyko-
BOJICTBO II0/Ib30BATE/ISI MO>KHO CKauaTh
6ecrtaTHO, PO o cchiike http://
capra.eppo.org/download.php.
CormacHo 3aMevaHVIAM U IpefIoxKe-
HILAM, IOCTYIIMBIIVM OT CHEI[Ma/IIICTOB
OI'bY « BHUMKP», KoTOpble IPOBOJAT
AO®P o crangapry PM 5/3 (5), npo-
rpaMMa COBEpPIICHCTBOBAJIACH, OBIIN
BHECEHBI U3MeHeHUA B GOPMYIUPOB-
KI BOIIPOCOB, J0OaB/IeHbI PyKOBOJCTBA

repra Mo TMKBUAALUY U IOKATN3ALNN
0YaroB, aHAJIMTUKOB PUCKA M 9KOHO-
MucTa (CM. pUCYHOK).

Cneunanuctamu OI'bBY «BHUVKP»
¢ 2012 roga 6p110 BeIONIHEHO 5 ADP
cormacHo PM 5/3 (5) pna crnenyrommx
BpeJHBIX OPraHM3MOB:

o Monochamus carolinensis;

o Naupactus leucoloma;

o Margarodes vitis;

o Chalara fraxinea;

o Acidovorax citrulli.

Bce 3T0 03BOMNIIO IOTYYUTD OIIpe-
Ie/TIeHHBIT OMBIT B MCIOAb30BaHUMN
JTAHHOW CXEeMBI.

Il momy4yeHus OT3bIBOB, KOMMEH-
Tapues, COBEPUIEHCTBOBAHMS, & TaK-
XKe OIpefie/leHNsA NalbHelIIero Iy Tu
Pa3BUTHI CXEMBI 11 TIEPCIIEKTUBBI pa3-
pabotku HoBoIt cxembl ADP CekpeTa-
puarom EOK3P 6b110 oprannsoBaHo
3acefaHye 9KCIIePTOB, KOTOPbIE IIPO-
BopAt ADP no cranpmapry PM 5/3 (5).
B xofie 3acemanms ObIIN BbIABIEHBI OC-
HOBHBIE TPYAHOCTH, C KOTOPBIMMU CTaJI-
KMBAIOTCs CIIEMANICTBI B Ipoliecce
nposegeHus ADP no fanHOM cxeMme.

Cmpanvi-unetivi MKK3P u BTO 0omcHut
0CHO8bIBAMD C60U PUumMocaHumapHvle mepol
HA MeHOYHAPOOHBIX CaHOAPmax,

paspabomannvix MKK3P.

U IPYMeEPBI Ha PYCCKOM A3bIKe. JJaHHbIE
M3MeHeHNsI I KOMMEHTapUM HeOOXOM-
MBI [71 yny4unieHnus u pasputusa ADP,
a TaK>Ke 15 0O/IerYeHNs mpoljecca ero
IIpOBefleHNU L.

B 2011 r. VicnonmHuTEIbHBLT KOMUTET
EOKS3P npuH:An penenne, 4To Mporecc
passutus ADP Ha HekoTOpOe Bpems
IOJDKEH OBITh NMPUOCTAHOBIIEH, IS
TOTO YTOOBI COCPETOTOUNTHCS HA MIPU-
MeHeHUN paHee pa3pabOTaAHHBIX UH-
crpymenToB ADP. Takoke 651710 perteHo,
YTO HEOOXOIVMMO TIPOBECTY IIEPECMOTP
cxembl EOK3P niia ADP yepes Tpu roga
TIOCJIe €€ IPUHATNA, a UMeHHO B 2014 1,
ompenenTb Oyayliiee JaHHOI CXeMBL. 3a
970 BpeM:A pabounmy rpynnamy EOK3P
65b1710 BBITIONHEHO 1eBATH ADP B cooT-
BeTCTBUM O cTangapToM PM 5/3 (5).

I Toro uTo6bl mpoBectn ADOP
U IPaBUJIbHO OTBETUTH Ha BOIPOCHI
CXeMBbI, 9KCIIlepTHaA pabodas rpyn-
I1a I0/DKHA COCTOATh M3 HEeCKONIbKUX
CrenuannucToB pasHoro npoduns
U CIIeLMaJIbHOCTEN: 9KCIIePTOB 110 pac-
CMaTpUBaeMOMY BP€JHOMY OpTaHU3MY
U pPacTeHMSIM-XO035€BaM, SKCIIEPTOB 110
cxeme ADP 1 1o KapTMpOBaHUIO, IKC-

born nposenen SWOT-ananus, mosso-
JIAIOINIT ONIPeJieNTNTh CU/IbHbIE U CTIa-
Oble CTOPOHBI, BO3MO>KHOCTM U Hera-
TUBHBIE ITOCNIE/ICTBYA, CBA3aHHBIE CO
cxemoit ADP 1o craupgapry PM 5/3 (5).
PesynbTaThl aHAa/MM3a MOXKHO IIpeJCTa-
BITD B CTIEAIyIOIeM BIJe:

CunbHbIE CTOPOHBL:

o Cxema A®P no cranpapry PM
5/3 (5) ocHOBaHa Ha MeXIyHapOJHOM
CTaHpapTe M0 GPUTOCAHUTAPHDBIM Me-
pam Ne 11;

o VIMeeT CTpYKTypUpPOBaHHBIII I103-
TAIHbIN NOXO0J K PACCMOTPEHNIO BCEX
dhakropos;

e JacTMYHO COOTBETCTBYET CXeMe
A®P EFSA (mepecmoTrpeHHas Bep-
cus craupapra PM 5/3 Oblta nmpuns-
ta B 2011 ropxy, pykoBoacTso o AOP
EFSA npunsaro B 2010 roxy u He nepe-
CMaTpUBAJIOCh);

o JlaeT yKa3aHMA IO peTyanpoBa-
HIIO BPETHOTO OpraHU3Ma.

Crabble CTOPOHBIL:

o InuHa cxeMbl U BpeM:, He00X0-
numoe Ha nposefienne ADP, apnarorca
OCHOBHBIM IIPEIATCTBUEM /IS VICHIO/b-
30BaHNA CXeMBI (CXeMa JCIO/Nb3yeTCA

TOJIBKO B OCOOBIX CTy4asx, IIPM TaKUX
KaK BHeCeHIe I3MeHEeHNIT B 3aKOHO/Ia-
TenbcTBO EC, ¢ BO3MOXXHBIM BIMAHMIEM
Ha TOPTOBJIIO U JIP.);

» Ha HexoTOpBIe BOITPOCHI CXeMBI 3a-
JaCTYIO TPYHAHO OTBETHUTD;

» He Bce BOIIPOCHI CXeMBI ABAIOTCS
3HAYMMBIMIL;

o OTCyTCTBME PYKOBOJICTBA IO peli-
TUHTY BEPOATHOCTHU VM HEOIIpeJie/IeH-
HOCTM B HEKOTOPBIX pasfienax CXeMbl
(HampyMep, IPOHVIKHOBEHNE).

BosmoxxHoCTN]:

o Opraumsarys ucciefoBaHys (U3y-
yenus1) cxeMbl ADP Ha Hal[MOHAIBHOM
yYpOBHE;

« Ha ocHOBaHMM OmBITA MICTIONIB30-
BaHUA CylecTBylomen cxempl ADQP
OCHOBHBIE 9KCIIEPTHI CUNTAIOT, 4YTO €CTh
BO3MOYKHOCTH i1 YIIPOILIEHNUA CXeMbI;

« YnpomenHas cxema ADP, Bosmox-
HO, 6yzeT 60/ee aKTUBHO UCIIONIb30-
Barbca HOK3P u gpyrumu opranmsa-
OUAMU;

o [IpoBepieHne fanbHe1Iel rapMo-
HU3ALUU MEX]Ty PeTMOHAIbHBIM PYKO-
BojcTBOM 110 ADP.

HeraruBHbIe OCIENCTBUS:

o Vlcrionb3oBaHMe IIMHHOM U CIIOXK-
HOJI CXeMBI OTPaHMYINBAET KOTMIECTBO
BpeAHBIX OPTaHM3MOB, 10 KOTOPBIM
MoxeT ObITh poBeieH ADP. Cnenosa-
TEeJIbHO, BPEIHbIE OPTaHN3MBI, KOTOpPbIE
He0oOXO[VIMO peryIupoBaTh, He MOTYT
6BITh BOBpeMsI OIleHEHBI U K HUM He
MOTYT IPUMEHATbCA (PUTOCAHUTAPHBIE
MepBI.

Cnabble CTOPOHBI U HeraTUBHbIE
MMOCJIe[CTBYS, BBISIBIIEHHBIE B XOJ[€
SWOT-anannsa, Mo3BOMWIN OIIpe-
memuTh Oynymee cxembl AOP. Heo6-
XOZVMO BHECTY M3MEHEHNs B Cyle-
crBymomyio cxemy ADP, ocHoBaHHYIO
Ha ctaHfiapte PM 5/3 (5) pns ee ympo-
meHnst. [locie BHeCeHUsT U3MEHEHMIT
B pasfienbl, BBI3BIBAIOIIE TPYAHOCTY,
cylecTBylolas cxema 6ymeT 6oree
akTuBHO ncnonb3oBatbcst HOK3P u ee
COTPYAHMKAMM, KOTOPbIE IIPOBOAAT
AODP. CnegoBarenbHO, BpefiHble Opra-
HIU3MBI, KOTOpble HeOOXOMMO pery-
NTUPOBATh, OYAYT BOBPEMs OLICHEHBI
U K HMM MOTYT OBITb IIpYMeHeHbI (u-
TOCaHUTAPHBIE MEpPHI.
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PEST RISK ANALYSIS —
DIFFICULTIES OF
THE EXISTING SCHEME

(Standard PM 5/3 (5))

Elena V. Karimova, FGBU VNIIKR’s Junior Researcher

Increased international trade in plant
products, seedlings and plants further
enhance the risk of introducing harm-
ful organisms into importing countries.

Under the WTO Agreement on the
Application of Sanitary and Phytosan-
itary (SPS) Measures and the Interna-
tional Plant Protection Convention
FAO (IPPC), both pest status and meas-
ures to be taken by an NPPO to provide
protection against a specific pest are
determined through Pest Risk Analysis
(PRA) [1,2].

Pest Risk Analysis is a process of
evaluating biological or other scientific
and economic evidence to determine
whether an organism is a pest, whether
it should be regulated, and the strength
of any phytosanitary measures to be tak-
en against it [4].

Phytosanitary measures identified at
the pest risk management stage are the
components of plant quarantine regu-
lations while documented PRA results
provide their technical justification.
Phytosanitary measures that lack tech-
nical justification may be regarded as
unjustified barriers to trade. Under the
IPPC and SPS, exporting countries are
entitled to lodge a complaint against im-

12 KAPAHTVH PACTEHUN

porting countries that apply technically
unjustified phytosanitary measures.

Thus, in view of the above said, PRA
is a means of scientific and technical
justification of phytosanitary measures
applied to imported goods or against
harmful organisms. Videlicet, PRA may
be defined as the basis for all plant quar-
antine activities. The IPPC and WTO
Member-countries should establish
their phytosanitary measures based on
the International Standards developed
by the IPPC.

The International Standards related
to PRA are ISPM 2 Framework for pest
risk analysis, ISPM 11 Pest risk analysis
for quarantine pests including analysis of
environmental risks and living modified
organisms, ISPM 14 The use of integrat-
ed measures in a systems approach for
pest risk management, ISPM 21 Pest risk
analysis for regulated non quarantine
pests [3, 5, 6,7]. These standards present
general principles of conducting PRA
which consists of the following main
stages: initiation, pest risk assessment,
pest risk management and documenta-
tion of pest risk analysis.

PM 5/3 (5) Guidelines on pest risk
analysis: Decision-support scheme for

The IPPC and WTO
Member-countries

should establish their
phytosanitary measures
based on the International
Standards developed

by the IPPC.

quarantine pests is a PRA scheme ap-
proved by an RPPO. This standard was
developed by the European and Medi-
terranean Plant Protection Organiza-
tion (EPPO) and adopted in September
2011. It presents a series of successive
questions to determine whether a pest
qualifies as a quarantine pest and to
identify appropriate pest risk manage-
ment options. It is based on ISPM 11
and consistent with the relevant inter-
national standards.

PM 5/3 (5) is applicable to PRA ini-
tiated by the identification of a pathway
or a pest, or the review or revision of a
policy

As part of the PRATIQUE project,
EPPO experts developed the CAPRA
software (Computer Assisted Pest Risk

Analysis) based on PM 5/3 to assist spe-
cialists in using the decision-support
scheme for PRA. CAPRA comprises
independent modules corresponding
to various sections of the PRA scheme.
It includes all questions given in the
scheme. Furthermore, guidance and ex-
amples are provided for most questions
to facilitate experts in choosing the
most suitable option from those given.

CAPRA is not static software. In
2012, CAPRA was translated into Rus-
sian. The Russian version is available for
free download at http://capra.eppo.org/
download.php.

Comments and suggestions made by
FGBU VNIIKR’s specialists using PM
5/3 (5) to perform PRA contributed to
the improvement of the program, i.e.
changes were made to the wording of
the questions and guidance and exam-
ples in Russian were added. Comments
and changes are necessary to further
improve and develop PRA, as well as to
facilitate its implementation.

In 2011, the EPPO Executive Com-
mittee decided to briefly suspend the
PRA development process to focus on
the use of previously developed PRA
tools. The Committee also agreed to
review the scheme in three years after
its adoption, namely in 2014, to identify
its further application. In this period,
experts have conducted nine PRAs fol-
lowing PM 5/3 (5).

In order to conduct the PRA and
correctly answer the questions of the
scheme, an expert working group should
consist of a number of experts in differ-
ent fields and on various subjects, i.e. the
pest concerned and its host plants, the
PRA scheme and mapping, outbreak
containment and eradication, risk anal-
ysis and economics (see Figure).

Since 2012, FGBU VNIIKR’s special-
ists conducted five PRAs following PM
5/3 (5):

o Monochamus carolinensis;

o Naupactus leucoloma;

o Margarodes vitis;

o Chalara fraxinea;

o Acidovorax citrulli.

This enabled to gain experience in
applying the scheme.

To get feedback and further improve
the existing scheme and options as well
as to determine the prospects for devel-
oping a new PRA scheme, the EPPO
Secretariat organized a meeting of ex-
perts following PM 5/3 (5) when con-
ducting PRAs. The participants identi-
fied the main challenges encountered

by PRA experts when working with the
scheme. Also, SWOT-analysis was con-
ducted to identify advantages and dis-
advantages as well as undesirable con-
sequences associated with the scheme.
The results of the analysis are as follows:

Advantages:

o The scheme is based on the Interna-
tional Standard for Phytosanitary Meas-
ures Ne 11;

o The scheme applies a structured
step-by-step approach to considering
all given factors;

» To a certain extent, the scheme
corresponds to the EFSA Environmen-
tal Risk Assessment scheme (revised
PM 5/3 was adopted in 2011; the EFSA
scheme was adopted in 2010 and has
not yet been revised);

o The scheme provides guidance on
pest regulation.

Disadvantages:

o The major factor hindering the
use of the scheme is that it contains
a plethora of questions and is very
time-consuming (the scheme is used in
particular instances, e.g. when making
amendments to the EU legislation that
might affect trade, etc.);

« Certain questions of the scheme are
often difficult to answer;

« Some of the questions are irrele-
vant;

o The scheme lacks guidance on rat-
ings of likelihood and uncertainty in
certain sections (for instance, for entry).

Options:

« Performing the evaluation of the
PRA scheme on the national level;

« Based on users’ experience, the
key experts concluded that the scheme
might be simplified;

o A simplified scheme might be more
readily used by NPPOs and other or-
ganizations;

o Further harmonization of the re-
gional guidelines on PRA.

Undesirable consequences:

The complexity and ponderosity of
the scheme limits the capacity to per-
form PRAs which consequently hinders
timely risk assessment and application
of phytosanitary measures.

Advantages and disadvantages as
well as undesirable consequences iden-
tified through the SWOT-analysis al-
lowed to determine the future of the
PRA scheme. The existing PRA scheme
needs to be modified. The modifica-
tion of the most arduous sections will
result in more active employment of
the scheme by NPPOs and their PRA
experts. Thus, risks posed by harmful
organisms that are to be regulated will
be timely assessed and appropriate phy-
tosanitary measures will be applied.
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Expert working group for PRA
(by Muriel Suffert)

Axcnepmuas pabouas zpynna no ADP
(aemop Muriel Suffert)

GIS and/or Climex expert
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KOMIIJIEKC AHIUVCKUX
KAPTO®EJIbHBIX
TOJITOHOCUKOB

n erocoBpemeHHoe noHNMaHumne

C.A. Kypbamos, nauanvrux anmomonozuueckozo myzes PI'bY « BHUMKP»

A.H. Kosanenxo, nayunuviii compyoHux snmomonozuueckozo myses ®I'bY « BHUNUKP»

Anpuiickre kapTodenbHbIe JONTO-
Hocuku (AK]I) ABIAIOTCS BaXKHENIIN-
MU BpeRUTESIMI KapTOderisi B 30He ero
€CTeCTBEHHOTO [TPON3PACTAHIIS U Ky/Ib-
TUBVPOBAHNA B BBICOKOTOPbAX AH,H
Hepepxu coyvan, xorga AKJl yang-
TOXAIT 70 100% ypoxas Kaproders.
MecrHble epMepsl Ha3bIBAIOT KYKOB
“gorgojo de los Andes”, a ux nuun-
HOK — “gusano blanco de la papa”. Tpu
Buya 13 popa Premnotrypes (latithorax,
suturicallus v vorax) BKIIOYEHbI B Ka-
panTuHHbIN nepedeEb EOK3P, a B Poc-
curickont efepaniny 3TOT POf, LeINMKOM
BHECEH B HaLU/IOHaHbeH?[ IepevdeHb
KapaHTMHHbBIX OPTaHM3MOB. VImenno
mpefcTaBuTeNy popa Premnotrypes
TpagNIMMOHHO aCCOLU/H/IpyIOTCH B Ha-
el CTpaHe C IOHATUEM «aHUIICKME
KapTogebHbIe JOITOHOCKKI». OfHAKO
B MUPOBOJ TUTEPAType 9TO MOHATUE
TPAKTyeTCsA HeCKOTbKO 6oree mmpo-
k0. Cumraercs, 9TO 9TO COBOKYIIHOCTD
TeX BUJOB aHAUICKNUX JOATOHOCU-
KOB, KOTOpbIE CITOCOOHBI IIPOXOIUTH
BECHb LMK/ CBOETO pa3BUTUA MCKIIIO-
YITENTbHO Ha KapTodere u mpu 9TOM
IaBaTh KM3HECIIOCOOHOE MOTOMCTBO.
Takum 06pasoM, TOMUMO TIPeCTABMI-
Tenent poga Premnotrypes B kommnekc
AK]l (B aHITOA3BIYHOI NTUTEpaTy-
pe — APW Complex: Andean potato
weevil Complex) BXOZSIT TaKk)Ke BUIBI
u3 ponos Rhigopsidius n Phyrdenus.
Heobxogumo YTOYHUTD, YTO BCE ITU
TP pofia OO bENNHEHBI B EAMHBII KOM-
IJIEKC JINIIb HA OCHOBAHUM MX IINIIE-
BOI1 cIlelManu3anny, B TO BpeMs Kak
B TAKCOHOMMYECKOM CMBIC/IE OHU He
ABIAKOTCA 6HI/I3KI/IMI/I POACTBEHHNKaAMI
VI IPUHAMIEKAT K TPEM PasHbIM ITOfiCe-
MeIICTBaM TOITOHOCHKOB. PaccMoTpum
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Vmenno npedcmasumenu pooa Premnotrypes
MPaoUUUOHHO ACCOUUUPYIOMCA 8 Haulell crmpane
c noHsMuem «anoutickue kapmodgenvtole

007120HOCUKU».

T10 TIOPAJKY BCEX ITpeCcTaBUTENel 9TO-
IO KOMIIJIEKCA.

Popy Premnotrypes Pierce, 1914
(mopcemerictBo Entiminae, Tpuba
Premnotrypini) B HacTos1iee BpeMs
BKJIIOYaeT B CBOJ cocTaB 12 BUJIOB,
pacIpocTpaHeHHbIX B AHJjax oT Bene-
cyansl fo ceBepa Ynnu (cM. Tabnuuy
npuc. 1).

HexoTopsie BuAbl nepBOHAYAb-
HO ObIIM OINMCAHBI B COCTaBe APYIUX
ponos: Trypopremnon Pierce, 1914

(latithorax n sanfordi), Solanophagus
Hustache, 1933 (vorax) u Plastoleptops
Heller, 1935 (solanivorax). Bmo-
cnepcruu (Kuschel, 1956) Bce atn
pona ObINY CBeJleHbl B CHHOHUMBI
K Premnotrypes.

KapTodenbHble JONTOHOCUKY POfia
Premnotrypes — KOpeHacTble TEMHO-
OKpallleHHbIE XXYKM JIMHON 4-10 MM.
TonoBoTpybka KOpOTKasi, He 6ojee deM
B JIBa pasa JIMHHee MIMPUHbI ¥ 3HAUN-
TEIbHO KOpO4e IepefHeCINHKN. [71asa

Tabnuna. BugoBoii coctaB 1 pacnpocTpaHeHne

JONITOHOCUKOB pofa Premnotrypes

Premnotrypes solani Pierce, 1914

Ilepy

P, latithorax (Pierce, 1914)

bonusnus, [lepy, Ynnn

P, sanfordi (Pierce, 1918)

Iepy

P, vorax (Hustache, 1933)

Benecyama, Korymbus,
[Tepy, 9xBagop

P, solanivorax (Heller, 1935) [Tepy
P, fractirostris Marshall, 1936 [Tepy
P. clivosus Kuschel, 1956 bonmmBus
P, pusillus Kuschel, 1956 Ilepy

P, solaniperda Kuschel, 1956

bommsus, Iepy

P, suturicallus Kuschel, 1956 [Tepy
P, zischkai Kuschel, 1956 BonmmBusa
P. piercei Alcala, 1979 [lepy

Puc. 1. Pasnuunvie udvl aHOUGICKUX
Kapmodg@envHvix 007120HOCUKO6
pooa Premnotrypes:

P. latithorax (cnesa);

P. solaniperda (8 uenmpe);

P. vorax (cnpaea)
(www.padil.gov.au)

KDYIIHbIE, COCTOAT He MeHee yeM u3 80
(baceToK, yCMKM KO/IEHYaTbIe, C YI/IN-
HEHHBIM IepBbIM YleHMKoM. Ha me-
pefHeM Kpae IepejHerpyAu UMeITCA
pa3BuUTBIe 3ar/lla3HUYHbIE JTOMACTH.
CKynbpITypa HaKpbUIbeB (a HEpegKo
U MepefHeCINHKN) OOBIYHO Tpybast,
HpefcTaB/ieHa OyropkaMm pasinyHoit
CTEIeHM PasBUTHA, IPUYEM PacIo-
noxxenne u ¢popma OyrOPKOB UMEIOT
IMArHOCTMYeCKOe 3HaUeHMe IIPY UeH-
tudukanuy Bugos. Kpoiibsa Hegopas-
BUTbI V/IM IIOJIHOCTBIO OTCYTCTBYIOT,
XKYKHU HeCIIoCOOHBI K mojtery. Jlankn
5-4YJIEHMKOBbBIE, HO KaXKyTCs 4-4YeHM-

Kyku pooa
Premnotrypes o6umatom
8 8bIcoKO020pvsix om 2100
00 4500 m.

KOBBIMII, TaK KaK X ‘ICTBCPTI)II?[ YJIEeHUK
ype3BbIYallHO MaJl 1 He3aMeTeH. Yame
BCETO IIOKPOBBI )KMBBIX )KYKOB 3arps3-
HEHBbI II0YBOJI, YTO XOPOIIO MACKUPYeT
9TUX HACEKOMBIX B arpoleHose. Bcem
BUJIaM POJa CBOJICTBEH II0JIOBOI AM-
MOp}uU3M: caMKu OOBIYHO KpYIIHee
CaMIIOB, BEpPILIMHA 5-TO CTEPHUTA 3a0-
CTPeHHaH y CaMOK, TyHaH y CaM1IOB, U,
KpOMe TOTO, CKaT HaJKPbIIbeB TOPA3/I0
YyeTye BBIPAKEH Y CAMOK I10 CPaBHEHNIO
¢ camiiamu. bonee fmetranbHbIe CBefle-
HUA 110 Mop(bonorl/m poja npuBegeHbI
y Kuschel [21].

Fig. 1. Various species of the Andean
potato weevils of the genus Premnotrypes
P. latithorax (on the left);

P. solaniperda (in the middle);

P. vorax (on the right)
(www.padil.gov.au)

Haubonbuee pasnoobpasue poga
(10 BMIOB) 0oTMevaeTcs B IePyaHCKUX
Anpax, 4 Buja BcTpevatotcs B bormsuy;
Ha 9TOoM ocHoBaHuu Alcazar n Cisneros
[3] cauTaloOT 3TOT paiioH LIEHTPOM IIPO-
ucxoxpenus poga. C Ipyroi CTOpoHBI,
B Benecyane eqMHCTBEeHHDI BUL pofia
(P. vorax) BuepBble GBI 3aperucTpu-
poBaH ymib B 1964 rogy [6] Torma xax
B coceiHeil Komym6un on n3BecteH 1o
KpaitHell Mepe ¢ 1925 ropia [34]. B cBsasu
c atum Kithne [20] BeigBuHY npepio-
JIO>KEeHNEe O 3aBO3e 3TOr0 B1ja B BeHe-
cyaiy ¢ moceBHbIM KapTodernem. To ke
caMoe, BepOATHO, OTHOCUTCS U K BULY
P. suturicallus, KoTOpBIt 6BUT OTMEYEH
B Kocra-Puxe [17].

Kyxu poga Premnotrypes oburaror
B BBICOKOropbax oT 2100 go 4500 m.
KnumaTtndeckue yclmoBusa Ha TaKUX
BBICOTAX MOTYT OBITH JJOBOJIBHO CYpPO-
BBIMIL. Tak, B TOpax ceBepHOI ApreH-
TuHbI Boiire 3000 M (rge BcTpevaercs
Premnotrypes piercei) cpefiHASA NeTHAA
TeMIepaTypa He gocturaet u 14 °C,
a 3UMOJI TeMIlepaTypa JepXKUTCS HIDKe
4°C[1].

OCHOBHBIM KOPMOBBIM pacTeHUEM,
Ha KOTOPOM JO/ITOHOCUKY 3TOTO POfia
NPOXO/SAT MOJHBIN LMK/ PasBUTKSA
" BaT GePTUIbHOE TIOTOMCTBO, SIB-
nsieTcs KapTodenb. OfHAKO B3pOC/ible
XKYKI, IIPOXOAiA HOIIOHUTETbHOE -
TaHMe, MOTYT IIOBPEX/JaTh MHOXKECTBO
IPYTUX KYJIbTYPHBIX U IMKOPACTYIIUX
pacTeHMit U3 pa3IMIHBIX CUCTEMATH-

YeCKMX TPYIII, JaJleKUX APYT OT ApY-
ra. K TaKUM paCTeHI/IHM OTHOCATCA,
HalpuMep, oBec IoceBHOI (Avena
sativa), 60651 (Vicia faba), macnen gep-
Hb1i1 (Solanum nigrum), Kucmmia Ky6-
HenocHas (Oxalis tuberosa), kamycTa
nonesas (Brassica campestris), pegbKka
nocesHast (Raphanus sativus), ogy-
BaHunk (Taraxacum officinale), depe-
na Bonocucras (Bidens pilosa), xnesep
nonsyuwit (Trifolium repens), 6Gapxaript
(Tagetes minuta), wasensb (Rumex spp.)
n MHorue apyrue. [Ipu sTom B murepa-
Type MMEIOTCsI COOOIEHISI O TOM, 9TO
OTHeNnbHbIE BUJBI Premnotrypes cno-
CO6HI)I HpOXOIH/ITI) B CBOEM paSBI/ITI/H/I
TIOJTHBIN IIVKJI 33 CUET JJPYTUX PACTeHUI
(P, latithorax — Ha HacTypLuUM KITyOHe-
HOCHOJ, KaITyCTe II0JIEBOJ M aICTHUKE
00BIKHOBEHHOM, a P. solaniperda — na
KPECTOBHIKe, KOBBIIE MUY U TAKXKE Ha
AMCTHUKE), Of{HAKO TECTUPOBAHIE B JIa-
60paToOpuN IIOKA3asI0, YTO TMIMHKI He
BBDKIMBAKT HM HA KaKNX prI‘I/IX paCTe-
HUSX, KpOMe COOCTBEHHO KapToders
[32].

Buonornyeckme ocobeHHOCTH [e-
TaJIbHO U3Y4a/nCh y BusioB P, latithorax
(11,13, 30 u mp.], P. vorax [9, 25 u fip.],
P suturicallus [2 n gp.], P. piercei [12]
u P. solaniperda [19] u oxasanucs fo-
BOJIbHO CXOJOHBIMINI. BSpOCHbIe )KyKI/I
OHEM Hpﬂ‘lyTCﬂ cpem/[ qacTuy I10-
4YBbI, 1101 KAMHAMI, paCTI/ITeIII)HI)IMI/I
OCTaTKaMM VIN B JPYTUX MOAXOAA-
mnx prI)ITI/IHX, a Be‘{epOM HepeXOHHT
K aKTUBHOCTU, IINTAACHh HA paCTeHI/IHX
n CHapMBaF{Cb. CaMKI/I OTKJ/IagbIBAIOT
AJIa B paCTUTENbHbIE OCTATKM OKOJIO
pacrennit kaprodens. OTpoauBIIN-
eCd NINYMHKNU yrHy6HﬂIOTCH B HO‘IBy
U BHEJPSIOTCS B KIYOHM, KOTOPBIMI
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L Fig. 2. Premnotrypes

L lon the surface of a potato tuber |
(www.cipotato.org) !
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Puc. 2. Jluuunku Premnotrypes

HA noéepxHocmu KiyoHs kapmodens
(www.cipotato.org)

oHu nmraTcs (puc. 2, 3). B cBoeMm pas-
BUTUU TMIVHKU OOBITHO TIPOXOMIAT 4
Bo3pacTa (ath y P. vorax). Ilo oxoH-
YaHUV Pa3BUTHS IMIMHKI BBIXOJIAT 13
KTyOHA 1 Ha rry6uHe 10-30 cM mpe-
BPAIAIOTCS B KYKOJIKY BHYTPH CIIEI{V-
a/IbHO CHIe/TAHHON M3 YaCTUIL] IIOYBBI
KYKOJIOYHOJ KO/IBIO€/IbKIL. SHAINTEITh-
HO€e OONBIIMHCTBO TMYMHOK IOKIIAET
KIyOHM o cOopa ypoxKas, HO BCe e
He6OIbIIasE UX IaCTh MOXKET TPaHC-
[IOPTUPOBATHCSI BMeCTE C KIYOHIMM
Ha HOBble MeCTa U TaKUM 006paszom
CII0CO6CTBOBATh PACIPOCTPAHEHUIO
Bpenutessi. MOojbie >XYKI BBIXOMST
Ha MOBEPXHOCTb C HAYAJIOM IIepUoja
moxert. O61ast mpoOHKUTENBHOCTD
[[MK/Ia Pa3BUTUSI HECKOMBKIUX BUJ[OB
nsydena Alcazar u Cisneros (1999)
U COCTaBIIsIET B yCoBusix [lepy okomo
434 mueint pua P suturicallus, 463 s
nna P vorax n 549 pueit jna P. piercei,
MIPU 3TOM CAMIIBI MMOC/TETHETO BUA
XMBYT J0 280 gueti. OnpiThl ¢ P vorax
u P. suturicallus moxasanu, 94T0 B OT-
CYTCTBIME NMIM MMAro MOTYT BBDKI-
BaTh 70 4,5 mecsues [2, 10]. B mecTax
€CTECTBEHHOTO PACIIPOCTPAHEHNS Bpe-
IUTeNelt MoBpeX eHne KapToderns Mo-
JIOIBIMM JIMYMHKAMY Ha4MHAETCH C Ce-
PenuHBI MapTa U MPOJOIDKAETCS KaK
MUHMMYM 10 KOHIa anpensi. Cragus
KYKOJIKV IIPUXOJITCS Ha Mali-OKTSOPb.
BBIXOZ >)KYKOB M3 ITOYBBI IPOXOLUT
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C KOHIIa OKT0ps 10 KoHLa (eBparts.
Takum 06pasoM, UMeHHO B deBpase Ha
ITOJISIX HAOJTIOIaeTCSA HaMOOIbINast IIC-
JIEHHOCTD VIMAro.

EcrecTBeHHBIX BparoB y Premno-
trypes HeMHOTO. JlefiCTBUTEIBHO 3¢-
(HEKTUBHBIMU XUIITHUKAMI CIUTAIOTCS
MNIb MypaBbu u3 popa Iridomirmex
[18]. YTo kacaeTcs mapasmToB, TO
MTOKa3aTeNbHBIM SBIAETCS TOT (aKT,
yro Alcazar n Cisneros [3] B Teuenne
MHOTUX JIET COOUPAIN JIECATKN THICAY
JIMYMHOK O/ITOHOCVKOB, M3Y4ast VX 3a-
POKEHHOCTD. 3a BeChb Mmepnoy Habmo-
IeHniT He OBIIO OTMEYEHO HU OJJHOTO
9K3eMIUISIpa MapasuTos!

BpemoHOCHOCTD aH/UITCKIX [JO/ITO-
HOCHUKOB OY€Hb BeuKa. Jlaxke mpum cu-

cTeMaTn4yecKnx 06paboTKax MHCEKTH-
LUIaMV IMIMHKY TIOBPEX/IAI0T U IPK-
BOJIAT B HETOJHOCTD 10 45% KiyOHeil
kaprodesd, a B cIydae OTCYTCTBUA
00paboTOoK yIepd MOXKeT JOCTUTATh
100%, uTo yacTo 3acTaBisieT pepMepoB
3abpacbiBath cBou 1oy [27]. B Konywm-
6y pepMepbl eXXerofHO TPaTAT OKO-
710 22 MJIH [JO/JIAPOB Ha XMMUYECKYIO
60pbOY € JONTOHOCUKOM; 9TO COCTaB-
nsaeT 90% oT CTOMMOCTI BCeX MHCEK-
TULMTHBIX 00paboTOK Ha KapTodene
B cTpaHe [31]. B3pocible X yKu TakKe
MOTYT IPUHOCUTH CYILIeCTBEHHBIN
Bpeq, moefias mucThsl. Zenner u Posada
[34] mokasamy, 4TO 5 )KYKOB MOTYT
IOJTHOCTBI0 YHUYTOXUTb MOJOLOE
pactenne kaptodesns B TeueHNUe TPeX
nHeit, a Durdn [15] onpegenu, uto 1
JKYK B TeYeHMUe CBOe )KM3HU B Cpef-
HeM chefaeT 0Komo 10 cM? TMCTOBOI
noBepxHoCTU (puc. 4). Arestegui [7]
HaOTIofjasT, KaK BBICOKAasl YMCTIEHHOCTD
TOITOHOCUKOB IPUBOJM/IA K TIOTHON
nedonmanuy MOJIOBIX pacTeHMIT Kap-
Toderns.

VHTepecHO OTMETUTD, YTO IIJIOT-
HOCTb IO Y/IALMU aHAUICKNUX TOJTO-
HOCUKOB IPaKTUYeCKM BCerga Cylie-
cTBeHHO (dacto B 20-30 pas) Bbliiie IO
KpasiM TI0JIelt, 4eM B UX cepeyHe. ITO
CBSI3aHO C TeM, YTO HeJIeTaIOIye KYKI
MUTPUPYIOT Ha HOBBIE ITOJI U3BHE U Ta-
KIM 00pa3oM B IIEpPBYI0 Ouepenb 3ace-
JISIIOT PacTeHMsI, KOTOPble PacIIonoXKe-
HBI O71VDKe K Kpato [28 u ip.].

Hanbomnee sdpdekTuBHBIMU Cpef-
cTBaMu 6OpbOBI C TONTOHOCKKAMU
SIBJSTIOTCST MEXaHMYECKIe M arpoTex-

Puc. 3. Kny6env kapmodens
¢ xo0amu nuuuHox Premnotrypes
(www.eppo.int)

Fig. 3. A potato tuber with exit
holes of Premnotrypes larvae
(www.eppo.int)

HIYecKue MeTobl. JacTo HOBBIE, ellje
He 3apaKeHHbIe IO/ OTOPAXKIBAIOT
CIIOLIHBIM IUTACTUKOBBIM 6apbepoMm,
4TO CIY)XKUT HENPEOOTMMBIM IIpe-
ISTCTBUEM JJIsl HEMETAIINX JKYKOB
(puc. 5, 6). CobmiofeHne ceBoobopo-
Ta U pa3HeceHMe Hojell Kaprodens
Ha paccrosinne 6onee 1 KM fpyr oT
ApyTra TaKXKe Pe3KO CHYDKAIOT YMCTIEH-
HOCTbD JJOITOHOCHKOB, TaK KaK MUTPa-
[MOHHBIE CIOCOOHOCTU BpeRUTENs
HEBEJINKI; 9KCIIePUMEHTHI B bomsun
¢ P, latithorax n P. solaniperda nmoxasa-
IV, 9TO B MONMCKAX HOBBIX ITOTIE Kap-
TO(esIs )KYKM MOTYT CAMOCTOSITE/IBHO
MUTPUPOBATh He Janplie, yeM Ha 300
M, pasBuBasg ckopocTb 0,6 m/4 [14].
Pop Rhigopsidius Heller, 1906 (1opi-
cemeiictBo Rhytirrhininae, Tpuba
Rhytirrhinini) cocrouT us aByx BU0B:
R. tucumanus Heller, 1906 u R. piercei
Heller, 1936 (puc. 7). Otu fBa BuUia,
pacmpocTpaseHHble B BomnBum, 10X-
HoM Ilepy u ceBepo-3amajjHOl ApreH-
THHE, SIBJISIOTCS €[THCTBEHHBIMI aMe-
PUKAHCKMMIU IIPeACTABUTEIEM TPUODI
Rhytirrhinini, koTopas gaer 6onbmoe
pasHoobpasnue popm B Crapom Caerte.
Kyxn poma Rhigopsidius umeror
TEeMHO-KOPUYHEBYI0 OKPACKY, sSdeM-
CTYIO CTPYKTYPY TOKPOBOB U Pa3Mepsbl
oT 6,5 1o 10 mm. YenryJiiky, mOKpbIBa-
IOII{VIe TeJI0, CHA0OXKEeHBI Ha OCHOBAHN
IIVHHBIM ¥ TOHKVUM BBIpOCTOM. I1asa
KpyIIHBIE, IPUMEPHO TPEYTrONIbHOII
¢dbopMbl, ronoBoTpybKa He 6onee yeM
B 1,5 pasa [nnHHee MMPUHBI, KOpo4e
HepeJHECIVHKI, YCUKN KOJIEHYIaThIe,
C Y/UIVHEHHBIM II€PBBIM YIEHIKOM,

Puc. 4. Iloepesxcoenus nucmevt kapmo-
dens umazo Premnotrypes suturicallus
Kuschel (www.forestryimages.org)

ig. 4. Potato leaves
damaged by adult £
Premnotrypes suturicallus Kuschel
(www.forestryimages.org)
F k - -

yCUKOBBIe 60pO3KYU ITybOKMe, Ha-
IIpaBJIeHBI B CTOPOHY I71a3; MAaHAMOY/IbI
acMMMeTpIYHbIe, C ABYM:A L€ TUHKAMIL
ITepentecnuuka 6yropyaras, ¢ pasBiu-
THIMU 3aI/Ta3HIYHBIMM JIONIACTAMM, Ha
IVCKe C pa3ABauBaIOIMMCH ¥ OCHOBa-
HyA KuaeM. Hagkpbuibs ¢ He6ombIm-
My OyropKamy Ha YeTHBIX IPOMEXYT-
Kax 1 C TpeMsI KPYIHbIMIU Gyropkamn
Ha ckare. Kpbinibs arpodupoBaHsl,
JKYKV HECIIOCOOHBI K TTOTIETY.
Rhigopsidius 06UTAIOT B HECKOIBKO
6or1ee 3aCyLITMBBIX YCIOBUAX 110 CPaB-
HeHUIo ¢ Premnotrypes u saHUMAIOT
MEHBIINIT apeast, He paclpoCTPaHAACh

BOJIPHO TPYAHO BBIYIEHUTDb «BK/IAM»
Rhigopsidius. Tem He MeHee Vigiana
u Serrano [33, unrara u3 20] ykassl-
BAIOT, YTO J/Is1 CEMEHHOTO KapTodens
SKOHOMMIECKU HETIPHEeM/IEMbIM CUUTA-
€TCsl IIPeBBIIIEHs] YPOBHSI 3apaKeHHO-
CTY B 2 IMYUHKY Ha 1 KT KITyOHell.

Pon Phyrdenus LeConte, 1876
(momcemeiictBo Cryptorhynchinae,
tpuba Cryptorhynchini) BxmogaeT
0K0710 20 BU/IOB, pacCIIPOCTPAHEHHbBIX
nckmounrenbuo B Hosom Csere [5].
B cocraB kxommmekca AK]l Bxomut
TONIBKO OMH TIPEJCTABUTEND ITOTO
pona — Ph. muriceus (Germar, 1824).

B Konymbuu gpepmeput excezo0no mpamsm
0K0710 22 MIIH 00NIIAPO6 HA XUMUHUECKY10 00PbOY
¢ 0onzoHocukom; amo cocmaensem 90% om
cmoumocmu 6cex uHceKmMuyuoOHovIx 00pabomox
Ha kapmodene 6 cmpane [31].

Ha ceBep fla/blile KpaitHero fora [lepy.
O6pa3 XU3HU U INIeBas Clelyanu-
3aIMs B 1[€IOM CXOJHBI C TAKOBBIMI
y Premnotrypes. Baxnoe oTnm4me co-
CTOUT B TOM, 4TO INYMHKY Rhigopsidius
He IIOKUJIAIOT KIyOHM, a OKYK/IMBAIOT-
cs1 BHyTpY HMX. [IOCKONBKY KIy6eHb
C HaXOALENCA B HEM JIMYMHKON MU
KYKOJIKOJ IOITOHOCHKA BHEIIHe HU-
YeM He OT/INYAETCS OT He3apa’keHHOTO
KIyOH:, TO 9TOT BpeAMUTENIb IMeeT II0-
BbIIIEHHbIE BO3MOXKHOCTH) 3aHOCA Ha
HOBBIE TEPPUTOPHIL.

O6b19HO 1M PBI IKOHOMIYECKOTO
yiep6a, IpUBOAUMBIE B IUTEpPaAType,
KacamTcA HesATeTbHOCTI BCEro KOM-
IJIeKCa aHAUIICKUX KapTodenbHbIX
TOITOHOCHKOB, IIO3TOMY U3 HUX JO-

ITOT BUJ PacIpOCTpPaHEH OT ApreH-
TUHBI 0 MeKCUKU ¥ FI0T0-BOCTOYHBIX
mraros CIIA u Be3ge, rge BcTpeua-
eTcs, ABNACTCA CePbe3HBIM BpefuTe-
7eM KyIbTYPHBIX PacTeHUN U3 poja
Solanum [22, 23].

Honronocuxku Ph. muriceus — He-
KpymHble (caMubl — oT 4,3 10 5,2 MM,
caMKy — oT 5,4 10 6,3 MM) KOpeHacTble
JKYKM CEepOl UM KOPUYHEBOM OKpa-
cxu. HepoBHas, mokpbiTas 6yropkamu,
60po3gKaMy U YellyiiKaMy IOBepX-
HOCTD IIepeJHECIIMHKY U HaIKPBUIbeB
3TUX JONTOHOCUKOB (puc. 8) crocob-
CTBYeT Ha/IMITAHNIO JaCTUIEK IOYBBI,
YTO XOPOIIO MAaCKMPYeT )XYKOB, KaK
U B C/Iy4ae C IPYTMMM IpefcTaBuUTe-
namu kommtekca AKJI. TomoBoTpy6ka
y Phyrdenus B otmauie ot Premnotrypes
u Rhigopsidius [OBONbHO JIHHAA, OF-
HaKO OOV I/TaH CTPOEHMS, HEPOB-
HBI, MOKPBITBIN KOPOYKOM 3€M/IM BEpX
TeJla — BCe 9TO Jle/laeT BCEX aHIMITCKUX
KapTo(eTbHbIX JOITOHOCHKOB BHEIIIHE
TOBOJIBHO ITOXOXKVIMM IPYT Ha JIpyTa.
Opuako Ph. muriceus ABNSAETCSA €IUH-
CTBEHHBIM IIpeJICTAaBMTE/IeM KOMIIIEK-
ca, IMEIOI[VIM XOPOIIO Pa3BUThIE KPbI-
IbsI M COXPAaHUBIINM, TAaKUM 00pa3om,
CIIOCOOHOCTD K 1ofIeTy [3].

CormnacHo uccnenosanuaM Edelstein
n Walter [16] >KM3HEHHBIN UK
Ph. muriceus B 11eIOM OY€Hb CXOX
C TaKOBBIM BUJIOB pofia Premnotrypes.
OpHaKo B OT/INYME OT BCEX OCTATBHBIX
AHIUICKUX TOITOHOCUKOB 3TOT BUJI,
moMuMo KapTodens, MOKeT pa3Bu-
BaTbCA 1 Ha [PYTUX KY/IbTypax, BKIIIO-
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Jast TOMaThl 1 6aK/IaKaHsl. B aTom cy-
Jae IMIVMHKY IUTAI0TCS He KIYOHIMI,
a KOPHSIMM PacTeHMIT; B3POC/IbIE KYKI
IIOMIIMO JIICThEB 1 CTebIel IIOBpeKa-
10T KOPHEBYIO IIEITKY, YTO B MITOTe IPH-
BOJNT K CJIOMY U TMO€/N Ja)ke BHEIIIHe
37I0POBBIX pacTeHmit. Bpep, npuans-
eMbII KY/IbType TOMaTOB, 3a4aCTYI0
HACTOJIBKO BE/INK, YTO MHOT/A 3TOTO
BpeJUTENsI HAa3bIBAIOT «TOMATHBIM
TONroHocHKoM» (gorgojo del tomate).
Bo mHorux permonax Hosoro Csera
uMeHHO Ph. muriceus canraeTcs ras-
HBIM BpefjuTeeM KapTogers, TOMaToB
1 6aKIakaHoB [8, 26, 29].

VTak, mocie pacCMOTpeHMS BCeX
npefcTaBUTeNell KOMIIEKCA aHINII-
CKUX KapTO(eNbHBIX JONITOHOCUKOB
MO>XXHO KOHCTaTUPOBaTh, 4T0 Phyrdenus
muriceus v BUpbl poga Rhigopsidius npu
CpaBHEHUN C IIPEACTABUTENAMIU PO
Premnotrypes obnapgaior 60onee BbICO-
KJMIU PACCeIUTENbHBIMIU BO3MOXKHO-
cramu: Phyrdenus — 6naropaps cro-
COOHOCTY MIMAro K aKTVBHOMY IIO/IETY,
a Rhigopsidius — B CBA3Y € yBeIMYEHHOI
IPOO/DKUTEIBHOCTBIO CKPBITOTO Pas-
BUTHA (TaK KaK UX TMIMHKY He TOKV-
HAioT K1yOeHb, a OKYKIMBAIOTCS BHY-
tpn). Kpome toro, Phyrdenus muriceus
HOMMMO KapTogesi MOXeT TaKXe
pasBMBATHCS Ha TOMATax M OaKIaxa-
Hax. [ToaTomy, 1o Bcell BUAMMOCTH,
IPECTaBNUTE/N ITHUX JBYX POJOB MOTYT
IPEefICTAB/IATD /IS HAIllell CTPAHBI He
MEHBIIIYIO, 2 BO3MOYXHO JjaXKe O0JIBIIYIO
$UTOCAHUTAPHYIO OIACHOCTD, YeM
HpeficTaBuTeNN posia Premnotrypes.
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Complex and its Current Interpretation

Sergey A. Kurbatov, Head of FGBU VNIIKR’s Entomological Museum
Yakov N. Kovalenko, Researcher of FGBU VNIIKR’s Entomological Museum

Andean Potato Weevils (APWs) are
the most important potato pests in the
potato growing and cultivating areas
of the Andean highlands. It is not un-
common for these pests to destroy up to
100 % of potato harvests. Local farmers
refer to the weevils as “gorgojo de los
Andes”, and to their larvae as “gusano
blanco de la papa”. Three Premnotrypes
species (latithorax, suturicallus and vo-
rax) are on the EPPO Al List of pests
recommended for regulation as quar-
antine pests. Russia’s List of quarantine
pests includes all species of the genus
Premnotrypes. In Russia, it is Premnot-
rypes spp. that are traditionally associ-
ated with the term “Andean potato wee-
vils” However, in international publica-
tions, the term has a wider implication.
The term is applied to the weevil species
able to go through the entire develop-
ment cycle exclusively in potato and

produce viable progeny. Thus, along
with Premnotrypes spp., the Andean
potato weevil complex (as referred to
in English-language literature) also in-
cludes species of the genera Rhigopsidi-
us and Phyrdenus. It should be clarified
that these three genera are regarded as
a single complex based solely on their
food preference. Taxonomically, how-
ever, they are not closely related and be-
long to three distinct weevil subfamilies.
Let us have alook at each representative
of the complex.

Genus Premnotrypes Pierce, 1914
(subfamily Entiminae, tribe Premnot-
rypini) now includes 12 species occur-
ring in the Andes from Venezuela to the
northern Chile (see Table and Fig. 1).

Some of these species were original-
ly described as belonging to other gen-
era— Trypopremno Pierce, 1914 (latith-
orax and sanfordi), Solanophagus Hus-

Russia’s List of quarantine
pests includes all species of
the genus Premnotrypes.

tache, 1933 (vorax) and Plastoleptops
Heller, 1935 (solanivorax). Subsequently
(Kuschel, 1956), all of these genera were
recognized as synonyms for the genus
Premnotrypes.

Premnotrypes spp. are dark-colored
stout weevils about 4-8 mm long. The
rostrum is short with the length only
about twice the width and significant-
ly shorter than the pronotum. Eyes are
large with more than 80 facets. Anten-
nae are geniculate with an elongated
scape. Prothorax is with well-developed
postorbital lobes. The sculpturing of
the elytra (and often that of pronotum)
is usually rough with knobs of varying
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Table. Species composition and distribution of

the genus Premnotrypes weevils

Name Distribution

Premnotrypes solani Pierce, 1914

Peru

P, latithorax (Pierce, 1914)

Bolivia, Peru, Chile

P. sanfordi (Pierce, 1918)

Peru

P. vorax (Hustache, 1933)

Venezuela, Colombia, Peru, Ecuador

P, solanivorax (Heller, 1935) Peru
P. fractirostris Marshall, 1936 Peru
P, clivosus Kuschel, 1956 Bolivia
P, pusillus Kuschel, 1956 Peru

P. solaniperda Kuschel, 1956

Bolivia, Peru

P, suturicallus Kuschel, 1956 Peru
P, zischkai Kuschel, 1956 Bolivia
P, piercei Alcala, 1979 Peru
degrees of development. The position ~ Weevils Of the genus

and form of the knobs are diagnos-
tic features for species identification.
Wings are either lacking or underdevel-
oped. The pests are not able to fly. The
tarsi have five tarsomeres, but appear to
have only four due to the small size of
the fourth tarsomere.

The pest integuments often become
contaminated with soil which serves as
camouflage in agrocenoses. All species
are characterized by sexual dimorphism:
females are usually larger than males.
The apex of the 5th sternite is blunt in
males, pointed in females. Moreover, the
elytra are strongly declivous in females,
less declivous in males. More detailed
information on the species morphology
is given by Kuschel (1956).

The greatest number of the species
of this genus (10) is observed in the
Peruvian Andes; four species occur in
Bolivia. Based on this data, Alcazar and
Cisneros (1999) believe that this area is
the center of the species origin. On the
other hand, in Venezuela, the only spe-
cies of the genus — P. vorax, was for the
first time recorded only in 1964 (Ange-
les, 1966), while in neighboring Colom-
bia, it is known to occur at least since
1925 (Zenner and Posada, 1968). In this
regard, Kithne (2007) put forward an
assumption that this species had been
introduced in Venezuela with seed po-
tatoes. The same probably holds true to
P. suturicallus which was recorded in
Costa Rica (EPPO, 2011).

Weevils of the genus Premnotrypes
inhabit highlands at an altitude of 2,100
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Premnotrypes inhabit
highlands at an altitude
of 2,100 to 4,500 meters.

to 4,500 meters. The climatic condi-
tions at these altitudes may be quite se-
vere. For instance, in the mountains of
the northern Argentina at above 3,000
meters (where Premnotrypes piercei oc-
curs) the average temperature in sum-
mer does not even reach 14 °C, and in
winter, the temperature is below 4 °C
(Agostini de Manero, 1993).

The main host plant on which the
weevils complete their full cycle of de-

Fig. 5. Potato field safeguarded
by a plastic barrier
(Alcdzar and Kroschel, 2009)
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velopment and produce fertile offspring
is potato. However, adults seeking for
extra food may damage many other
cultivated and wild plants of various
dissimilar taxonomic groups. These are,
for instance the common oat (Avena
sativa), broad bean (Vicia faba), black
nightshade (Solanum nigrum), his-
panicized oca (Oxalis tuberosa), field
mustard (Brassica campestris), radish
(Raphanus sativus), common dande-
lion (Taraxacum officinale), cobbler’s
pegs (Bidens pilosa), white clover (Tri-
folium repens), southern cone mari-
gold (Tagetes minuta), docks (Rumex
spp.) and many others. Moreover, the
published data report that some Prem-
notrypes species are able to go through
their development cycle in other plants
(P, latithorax — in mashua, field mustard
and redstem filaree, and P. solaniper-
da —in Senecio, Peruvian feather grass
and redstem filaree). However, laborato-
ry testing showed that the larvae could
only survive in potato (Vera et al., 1994).

Biological characteristics of P. latith-
orax (Carrasco, 1961; Tisoc, 1989; Car-
bajal, 1992; etc.), P. vorax (Calvache,
1986; Munoz and Alcédzar, 1998; etc.),
P. suturicallus (Alcazar, 1976; etc.), P.
piercei (Carhuamaca and Tovar, 1987)
and P. solaniperda (Gil, 1991) were
studied in detail and found to be quite
similar. By day, adult weevils hide in soil
particles, under stones, in plant debris
or other suitable shelters, and in the
evening become active and start to feed
on plants and mate.

Females lay their eggs inside plant
debris near the plants. As eggs hatch,
larvae make their way into the soil and
bore into tubers to feed on. Larvae com-
plete their development in four instars
(P. vorax has five larval instars). Then,

4=

v

the final instars abandon tubers and
pupate in pupal cells at 10-30 cm into
the soil. Most larvae abandon the tuber
before harvest. Still, a small number of
larvae may be transported with the tu-
bers into new areas. This may facilitate
the spread of the pest.

Young adults emerge with the onset
of rains. Alcazar and Cisneros (1999)
studied the duration of life cycle of sev-
eral species. Under Peru’s conditions
life cycle is 434 days for P. suturicallus,
463 days for P. vorax and 549 days for
P. piercei; P. piercei males live for up to
280 days. Trials showed that P. vorax
and P. suturicallus adults could sur-
vive without food for up to 4.5 months
(Calvache and Alvarado, 1980; Alcazar,
1976). In natural habitats, larval damage
to tubers starts in the middle of March
and continues until at least April. Prepu-
pae occur from May to October. Adults
emerge from the soil from late October
to late February. Thus, the largest num-
ber of adults occurs in February.

Natural enemies of the genus Prem-
notrypes are scarce. The only effective
predators are believed to be ants of the
genus Iridomirmex (Garmendia, 1961).
As for parasites, it is illustrative that
none have been recorded during many
years that Alcazar and Cisneros (1999)
collected tens of thousands of larvae
and observed them for the parasite oc-
currence.

The impact of Andean potato weevils
is significant. Even regular insecticide
treatments do not prevent larvae from
damaging and destroying up to 45% of
potato tubers. When no treatments are
applied, the damage may amount up
to 100% which often is the reason why
farmers abandon their fields (Ortiz et
al., 1996). In Columbia, farmers have
to spend about $22 million annually on
chemical control of the weevils which
accounts for 90% of the total cost of in-
secticide treatments of Columbian po-
tato (Trillos et al., 1993). Adults feeding
on leaves may cause serious damage.
Zenner and Posada (1968) demonstrat-
ed that five adult weevils are capable of
destroying a young potato plant with-
in three days; Durdn (2001) found that
throughout its life, a weevil consumes
about 10 cm? of the leaf surface (Fig. 4).
Arestegui (1976) observed that a large
number of the weevils caused complete
defoliation of young potato plants.

Interestingly, population density is
almost always substantially greater (of-
ten 20 to 30 times) on the periphery of

fields than in their center. This is due to
the fact that flightless weevils migrate to
new fields and thus primarily colonize
plants located closer to the field border
(Ravines, 2002; etc.).

Cultural practices are the most effec-
tive measures to control weevils. Often,
pest free fields are safeguarded by a solid
plastic barrier that serves as an insur-
mountable obstacle for flightless weevils
(Figures 5, 6).

Crop rotation and a distance of over
1 km between the fields significantly re-
duce the number of the weevils since the
pests have limited migration abilities.
Trials conducted on P, latithorax and P,
solaniperda in Bolivia showed that wee-
vils seeking to spread into new fields
were only able to cover the distance of
no more than 300 m at 0.6 m/h (Chaves,
1997).

The genus Rhigopsidius Heller,
1906 (subfamily Rhytirrhininae, tribe
Rhytirrhinini) consists of two spe-
cies—R. tucumanus Heller, 1906 and
R. piercei Heller, 1936 (Fig. 7). These
species occur in Bolivia, southern Peru
and north-west Argentina. These are the
only representatives of the tribe Rhytir-
rhinini present in America. In the Old
World, the tribe Rhytirrhinini occurs in
a variety of forms.

Rhigopsidius weevils are dark-brown,
6.5 to 10 mm; integuments vesicular;
body covered by setae with long thin
protuberances at the tips; eyes large,
roughly triangular; The rostrum is only
about 1.5 times the width and shorter
than the pronotum. The antennae are
geniculate with an elongated scape. Sul-
ci are deep, directed towards the eyes.

Fig. 6. Safeguarding a field
with plastic barriers
(Alcdzar and Kroschel, 2009)
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Mandibles are asymmetric with two
setae. The pronotum is knobbly with
well-developed postorbital lobes on the
disk with a keel divaricate at the base.
The elytra are slightly knobby at even
intervals with three large knobs on the
slope. Wings are nonfunctional; the
weevils are unable to fly.

Rhigopsidius inhabit somewhat dri-
er areas than Premnotrypes and have
a smaller habitat with the extreme
south of Peru being its northern limit.
Lifestyle and food preferences are in
general similar to those of Premnot-
rypes. An important difference is that
Rhigopsidius larvae not leave tubers for
pupation. Since a tuber infested with
larva or pupae does not look different
from a pest free tuber, the likelihood of
the pest being introduced into new ter-
ritories is higher.

Usually, the economic data on the
pest damage given in the literature de-
scribe the combined damage caused
by the entire complex of potato wee-
vils, so it is quite difficult to specity the
economic damage of Rhigopsidius per
se. Nevertheless, Vigiana and Serrano
(2001; quote from Kiihne, 2007) indi-
cate that an infestation level of over 2
larvae per 1 kg of tubers is considered
unacceptable for seed potatoes.

The genus Phyrdenus LeConte, 1876
(subfamily Cryptorhynchinae, tribe
Cryptorhynchini) includes about 20
species distributed exclusively in the
New World (Alonso-Zarazaga and Lyal,
1999). The APW complex includes only
one representative of this genus — Ph.
muriceus (Germar, 1824). This species
is distributed from Argentina to Mexico
and the south-eastern United States and
in the areas of its distribution is a seri-
ous pest of cultivated plants of the ge-




nus Solanum (Maes and O’Brien, 1990;
Morrone, 2014)

Ph. muriceus weevils are small (males
between 4.3 to 5.2 mm, females between
5.4 to 6.3 mm) stout, gray or brown.
Uneven surfaces of the pronotum and
elytra covered with knobs, sulci and
scales (Fig. 8) are easy for soil particles
to stick to which well masks these wee-
vils and other members of the complex.

Unlike Premnotrypes and Rhigopsidi-
us, Phyrdenus has a rather long rostrum.
However, the Andean potato weevils
are quite similar in the body structure
as well as uneven body surface covered
with soil particles. Nonetheless, Ph. mu-
riceus is the only representative of the
complex that has well-developed wings
and thus, the only one able to fly (Al-
cézar and Cisneros, 1999).

According to the research by Edel-
stein and Walter (2014), on the whole,
life cycle of Ph. muriceus is very simi-
lar to that of the Premmnotrypes species.
However, unlike other Andean weevils,
this species can develop not only in po-
tato but also in other crops, including
tomatoes and eggplants. In this case,
larvae feed on roots rather than tubers.
Adult weevils damage root crown along
with leaves and stems which eventual-

Fig. 7. Rhigopsidius tucumanus Heller
(www.coleoptera-neotropical.org)

Puc. 7. XKyx Rhigopsidius
tucumanus Heller
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In Columbia, farmers have to spend about $22
million annually on chemical control of the
weevils which accounts for 90% of the total cost
of insecticide treatments of Columbian potato

(Trillos et al., 1993).

ly leads to a breakdown and death of
seemingly healthy plants. The damage
caused to tomatoes is often so serious
that sometimes this pest is called a “to-
mato weevil” (gorgojo del tomate). In
many regions of the New World, Ph.
muriceus is considered a major pest of
potatoes, tomatoes and eggplants (Ar-
gerich etal., 2010; Saini, Alvarado, 2006;
Novo et al., 2002).

Thus, after considering all the repre-
sentatives of the Andean potato weevil
complex, we can confirm that Phyrdenus
muriceus and species of the genus Rhi-
gopsidius when compared with the
Premnotrypes species are more capable
of spreading since Phyrdenus adults are
capable of active flight and Rhigopsidius
weevils have increased period of latent
development (larvae do not leave tubers
for pupation). Moreover, Phyrdenus
muriceus is capable of developing not
only in potatoes but also in tomatoes

and eggplants. Thus, in Russia, the rep-
resentative of the two genera apparently
may even pose a higher pest risk than
those of Premnotrypes.
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Colletotrichum acutatum Simmonds —

OITACHOE 3ABOJIEBAHUE
SEM/IAHUNKUAU
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|C.B. Huxudopos|, mnadwuii nayunwvtii compyonux OI'BY «BHUUKP»

B nocnepgnume roppl 3eMIgHMKA CTa-
HOBUTCSA BCe O071ee IIONyIIAPHOI 1 9KO-
HOMMYECK) 3HAYMMOJ Ky/IbTYPOil BO
BceM Mupe. Ha ee momo npuxopgurcs
68% 0061IeMIPOBOrO IIPOU3BOLCTBA
ATOJ, ¥ 3T JIOTIA C KaXKAbIM TOZOM BO3-
pacraer [15]. CoBpeMeHHas CeleKus
3eMIAHMKY WJIET IO IyTU CO3/laHMA
BBICOKOIIPOJYKTUBHBIX, PEMOHTAHT-
HBIX COPTOB, CTIOCOOHBIX JaBaTh rapaH-
TUPOBAHHbIN yPOXKall B TE€YEHNE [IJIN-
Te/IbHOTO BPEMEHM BETETALMIOHHOIO
TIepuoyia, OHAKO ITPY 9TOM JaCTO IPH-
XOJIUTCS )KEPTBOBATD YCTONYMBOCTHIO
pacTeHuit K 3abonepanysAM. [losBnsio-
I[Yecs] HOBbIE IITAMMBI M Pachl GUTO-
IIATOT€HOB, IPUOOpeTast yCTONYMBOCTD
K IIPMMEHAEMBIM IIECTULIIAM, C I10Ca-
TOYHBIM MaTepMaIoOM PaCIpOCTpaHsi-
10TCA 110 BceMy Mupy. OfHIM U3 TaKux
HeJlaBHO BBIABJICHHBIX 3a60eBaHMIl
ABJAETCA YepHasd MATHUCTOCTD, WA
aHTPAKHO3 3€M/IAHMKH, BHI3bIBAEMBbII
Colletotrichum acutatum Simmonds.
Bosbynutens atoit 60mesHn — rpud,
OTHOCKTCA K Krmaccy Sordariomycetes,
nopsazpky Phyllachorales. Biepsoie na-
TOreH 0OHapy>keH B ABCTpamnu B 1965
I. Ha 3eM/IAHMKE 1 TaTaiie, OfHaKO KaK
CaMOCTOATE/bHBIN BUJ ObIT OMMCAaH
TOIBKO B 1968 1. [14].

AHTPaKHO3 3eMIAHUKI — YK€ IIN-
POKO pacInpoCTpaHMBLIEECH IO BCe-
My Mupy 3abonesanue. B HacTosmee
Bpemsa C. acutatum 3aperucTpupoBaH
B C/Ie[YIOLINX CTPaHaXx:

Eppomna: Apctpus, benbrus, bocansa
u Iepuerosnna, bonrapus, Kunp, Ye-
xud, Janusa, Ounnangusa, Ppannns,
Tepmanus, Benrpus, Vranus, Jlatus,
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AHMPAKHO3 3eMATHUKU — YIHe LUPOKO
pacnpocmpanusuieecst no 6cemy mupy 3abonesanue.

JIntsa, Manbta, Hugepnaugsr, Hop-
Berus, [lonpua, ITopryranms, Poccus,
Cep6us, Cnosenns, Vcnanns, [se-
s, lBeitapus, Benko6bpuranms.

Asus: Kuran, iagusa, VMingonesus,
ABa, Cymarpa, Vspaunp, Anonns, Pe-
cuny6muka Kopes, Manaiisus, Cabax,
Henan, lllpu-J/lanka, TaBanb, Tau-
naup, Typums.

Ac¢puxa: Konro, Eruner, ddpnonns,
Kenns, Maspukunit, Hurepus, I0xnas
Adpuxa, Tanzanus, Yranga n 3um6a6-
Be.

Cepepnaa Amepuka: Kanaga, Mek-
cuxa, CHIA.

IlentpanbHasa AMepuka u cTpa-
bl Kapubckoro 6acceitna: benus,
Kocta-Puka, [Jomumuuka, omu-
HUKaHCKasg Pecnyb6nuka, Smaiika
n Cenr-JIrocus.

IO>xnaa Amepuka: AprentuHa, bpa-
sunus, Yunn, Konymbus, Dksagop,
Tariana, Ypyrsaii n Benecyana.

Oxkeanus: ABctpanus, Banyaty, Ho-
Bas 3emangud 9, 16].

Ha teppuropunu Poccunm otmeye-
HBI OT/IeIbHBIE CITy4an o0OHapy>KeHuA
aToro 3abonesannA B KpacHomapckom
Kpae, MockoBckoii u Tam60BcKkoit 06-
nactax [1, 2]. Bomesup Oblna BhIABIEHA
Ha copTax 3eM/ITHMKM (3eHra 3eHraHa,
ITonka, Pegrontnut, Apoca n Map-
Manopa, Knepu u np.), 3aBe3seHHBIX U3
onpmmn, Gunnanaun u Vranun. [Ipu
sToM nHpopManun 06 06pasoBaHUM
0YaroB MIY aKKIMMAaTU3aL MY [TaTOreHa

B 3TUX palfOHaX He IOCTYMAJIo.

C. acutatum SBNSAeTCI OJHUM U3
Hauboree MAaTOTEHHBIX BUJOB poOfia
Colletotrichum Corda, mopakaromum
PAJ CeNbCKOX03AMCTBEHHBIX KYIb-
TYP B TPOIMYECKUX, CYOTPONMYECKIX
U yMePEeHHBIX PErMOHaX, OfHAKO HaM-
6onbplree 5KOHOMUYECKOE 3HAUEHUE
MIMeeT /I OCHOBHOTO PacTeHMA-X035-
uHa — seMAHUKY (Fragaria ananassa
Duch) [6]. ITaTtoren ocobeHHo onacex
B IIEPUOJ, CO3PEBAHSA ATO,.

B 3aBUCHMOCTH OT pernoHa, 1o cBo-
eMy paspyLINTeTbHOMY BO3JEIICTBUIO
Ha 3eMnAHUKY C. acutatum pupaBHU-
BaeTcsA K cepoit ¥ puToPTOPO3HOI rHH-
M. DKOHOMIYECKNe TTIOTepH YpoxKast
MOTYT cOCTaBNIATH 0T 30 10 80%, a BbI-
Hajbl paCTEHMI B MATOUHBIX HaCaXKJle-
HysX — 60ree 33% [4, 5, 8]. Tax, Harpu-
Mep, B pepMepcKkoM xo3siicTe Bemo-
pedeHckoro paitona KpacHopmapckoro
Kpasl ypo>Kall Ha IJIOLaziy OKOJIO 2 ra
roru6 monHocThIo [3]. Boesup omacHa
ellle TeM, 4TO IOC/Ie IIPOHUKHOBEHNUA
B pacTeHMe IIaTOTeH MpeKpalljaeT CBoe
pasBUTHE [0 ONpeeNeHHOTO TIepuo-
Ia ¥ CMMIITOMBI 3apaKeHNUs MOTYT He
HpPOABIATHCA B TeYEHUE HECKOMbKNX
neT. VIMEeHHO ¢ TaKMMU 6eCCHMIITOM-
HBIMJ PaCcTeHUAMM ¥ TIPOU3OLITIO ObI-
CTpOe pacIpocTpaHeHMe aHTPaKHO3a.
CrenyeT OTMETHUTD, YTO BO3OYAUTEND
3a00/IeBaHMA TAKKe MOXKeT HAHOCUTD
CYIIeCTBEHHBIIT BPef APYTYM ATOHBIM
(x/mI0KBa, YepHMKA), IVIOKOBO-eKOpa-

Puc. 1. Ixccyoam na s200e 3eMAAHUKY,
nopaicennoii anmpaxnozom (A)

U 7103Ke C KOHUOUEHOCUAMU

u KoHuouozennvimu xnemxamu (B)

TUBHBIM (516710Hs1), OBOILHBIM ¥ TPaBsi-
HYICTBIM KY/IBTypaM.

B ¢BsA3M ¢ BBICOKOII BPeJOHOCHO-
crbio Colletotrichum acutatum BXITIO-
YeH B KapaHTVHHBII CIIMICOK CTpaH
EBporeiickoro corsa, BBO3 U pacipo-
CTpaHeH)e KOTOPBIX C PaCTUTENbHO
npopyKuueit sanpeie. Kpome toro,
[IaTOTeH ABJIAETCA KaPaHTUHHBIM IS
Mspauns u Yumn [9, 16]. B Poccun
C. acutatum ToKa He SABJISAETCS Ka-
PAHTMHHBIM BUJIOM, OJHAKO aHa/IN3
¢urocannutapHoro pucka (ADP) mo-
Ka3aJI BBICOKYIO ONIACHOCTD [/l SITOJ-
HIUKOB B CJIy4ae ero IpOHUKHOBEHNUs
U aKKIMMaTusanuu. Berencrsue sToro
C. acutatum npencTaBeH 1A BKIIO-
YeHUs B KapaHTUHHBII TepedeHp PO
1 TaMO>KEeHHOT O COI03a.

Bos6ynutens 6onesun C. acutatum
coxpaHsercsa B GopMe MOKOAIETOCs
MMIIE/NSA WM KOHUAVI Ha pacTUTe/Nb-
HBIX OCTaTKaX, B IOPa)KeHHBIX O0Oerax,
TKaHX pacTeHNIT 3eM/LTHIKY U COPHS-
Kax. B meTHuMi1 mepuoy Ha mOpa)KeHHbIX
y4acTKax pacTeHUit 06pasyeTcss KOHM-
IMasIbHOE CIOPOHOILIEH e, 3 KOTOPOTo
(BO B/IQXKHBIX YCIOBUAX) BBICTYIIAIOT
C/IMBUCTBIE KaIlelbKM XKeITO-OpaHXe-
BOTO I[BETA, COCTOAINE U3 KOHUIMII
Bo30OynuTens. [To Mepe moAchIXaHUA
OpaH>XeBO-KOPUYHEBbIe CIOPOBBIE
MacChl CTAHOBATCS OOOHBIMIU KOPKe.

Fig. 1. Exudate (A) and acervulus
with conidiophores and conidiogenic
cells (B) on a strawberry infected

by anthracnose

CHoporeHHbIT MULIEINI CO CIIOPAMMU
MOXKET COXPAHATbCA U B CYXOM MaTepu-
aste (deperkax W Arofax) Kak Ha, TaK
Y TIOJ] KOXKMIIell XapaKTepPHBIX BIaBIIeH-
HBIX TOBPEKICHUIL.

[Tonmagas Ha pacTeHMs, KOHUIUN
IPOPACTAIOT ¥ IPOHMKAIOT B TKAHU XO-
3sJHa C TOMOIIIBIO anpeccopues. [1db
rpuba pacrpocTpaHAITCA BHY TPUKIIe-
TOYHO, YHUYTOXKasl OT/e/IbHbIE KIEeTKN
VIV YY9aCTKY TKaHelt pacteHus. [lato-
TeH MOXKeT IPUCYTCTBOBATb B TKAaHAX
pacTeHNs He pasBUBAACh Y MIPOSABUTD
cebs TONMbKO Ioce cbopa ypoxas.
B norn61mx TkaHAaX 06pasyoTcs Hoxy-
IIeyKy rpuba (alepByIbl), U3 KOTOPBIX,
TECHO TIpuieras APYT K APYTY, BbIpacTa-
IOT JIMHHBIE KOHUIUEHOCIIBI, OT KOTO-
PBIX OTIIOYKOBBLIBAIOTCS OJHOK/IETOY-
Hble OeCIBeTHBIE S/UIMIICON/IaNbHbIe
KoHVAMY. OHU ABIAIOTCA UCTOYHIKOM
BTOPMYHOrO 3apakenns [10, 11, 13].

Poct myuenusa n cnopoo6pasosa-
Hue C. acutatum MO>KeT IPOUCXOIUTD
B IIMPOKOM Jialla3oOHe TeMIepaTyp:
ot +10 °C go +35 °C. OnTuManbHbIMU
YCTIOBUAMM JJIS Pa3BUTHUA Ipuba ABILA-
1oTcs TeMiteparypa ot +25 ‘C go +28 'C
U BBICOKasl OTHOCHUTE/IbHAA BITaXKHOCTD
Boszyxa 95-100%. IIpn Hammuum Ka-
IeTbHO-XKU/IKOI B/IaTY MHKYOAIVOH-
HBIII IIEPUOK, IIUTCA OT 6 10 12 fHeit.
JKusHecrioco6HOCTD ITaTOreHa B OYBe

Haub6onee 8ePOAMHLIMU NYMAMU
NPOHUKHOBEHUS uh@exuuu ABNAOMCA 6603
nopaxceHHo20 NnocaoouHozo mamepuana,

pacmenuii u n100086.

COXpaHsAeTCA B TeueHNe rofia B yMe-
peHHOM KnyuMaTe. XOTs U3BECTHO, YTO
B ycnosyAx OUHIAHAVM Iprb Tepesu-
MOBBIBAJI B PACTUTENbHBIX OCTATKaX Ha
IIOBEPXHOCTH IIOYBHI B T€YEHME JIBYX
3uM [12].

B 6monoruy Bo36yauTes ele MHO-
ro HemsydeHHoro. Hanpumep, HefrocTa-
TOYHO JJAHHBIX O POJIM IIOJIOBOJ CTA/IUN
B KVI3HM MONY/IALNY, T.K. TeneoMopda
rpuba (Glomerella acutatum Guerber
& Correl) BrIABIEHA IOKa TONBKO
B KY/IbType (B TaOOpaTOPHBIX YCTIOBU-
AX) M HEeT CBeJeHMII O HaXOKIECHUN ee
B ipupoge [10].

C. acutatum — o4eHb IJTACTUYHBIN
BIJ, I'pub 06pasyeT MHOXECTBO pac,
[IaTOT€HHBIX /I Pas/IMYHBIX KYIBTYP.
Han6omnee BepoATHBIMY Iy TAMM IIPO-
HUKHOBEHUA MHQEKIUN ABIAITCA
BBO3 ITIOPAYKEHHOTO I10Ca/[OYHOTO Ma-
Tepuasa, pacTeHui 1 1maopos. Kpome
toro, C. acutatum MOXeT pacIpocTpa-
HATbCA MeXaHN4ecKu (OpyRUAMM TPY-
7la, Ha OfleXK7ie, C TPAHCIIOPTOM M T.IL.),
a Tak)Ke BO3JIYUIHO-KaleIbHbIM IIy-
TEeM U HaceKOMbIMU. bose3sHb ocoben-
HO ONACHA B TEIINIIAX Y TJIEHOYHBIX
YKPBITHAX, Ha IVIOZOPOAHBIX Un 60-
raThIX a30TOM II0YBaX, B 3aTyI[eHHBIX,
I/IOXO TIPOBETPUBAEMBIX IIOCAIKAX.

B nrione 2013 ropa B maboparopuio
mukonoruu PI'bY «BHUVKP» mocry-
M 06pasIibl TOPaXKEHHBIX PACTeHNUI
3eM/ITHVMKY HeCKOJIbKMX COPTOB C ITPO-
U3BOJCTBEHHBIX T10CafI0K OTKPHITOTO
rpyHta u3 OOO «OcTporoxxckcaj-
IIMTOMHUK» BopoHexckoil o6nactu.
CopTOBOJT COCTaB pacTeHMIT OBIT CMe-
IIaHHBIM C IpeobafiaHneM copTos Xa-
Heit, Apoca u Buma Kumbepnn. ITpep-
CTaBJ/IeHHbIE 00Pa3I[bl Pa3INYasIICh 11O
BpeMeHn nocanku (2009 n 2013 r.), Ho
VIMeTI TOBOJIbHO O/IM3KHe 10 XapaKTe-
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ig. 2. External view of infected
trawberry plant. T

Puc. 2. Buewruii 610 nopajxeHHvIxX
pacmenuii 3emMaAHUKU

I'nasnoe 6 6opvoe

C AHMPAKHO3OM —
ucnonv3oeamy 0N
nocaoku 2apanmuposanHo
300posyto paccaoy.

Puc. 3. Iloparxcennvie poricKu
U KOPHU 3eMIAHUKU

Fig. 3. Infected strawberry axillary
buds and roots
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Py HOpaXkeHMsI BHEIIHVEe CUMITOMBL
PacTteHus umenu npusHaKyu SBHOTO
YBSAJJaHVA, OTMeYanoCh Haluue TeM-
HBIX B/JaBJIEHHBIX sI3B Ha Yepelikax
7 CTe6IAX MO0OEroB, MATHUCTOCTEN
U nmoOypeHMe OT[EeIbHBIX POXXKOB
u mucTheB. [Ipy aTOM 6BUIM TOpaKEHBI
MIPaKTUYEeCK BCE OPTaHbI 3eM/ISTHUKIA.

Ha nuctpsx msatHa (HEKpo3sl) ObUIN
KpyIIHbIe, Heollpefie/IeHHOI (HOopMBI,
C XOPOIIIO 3aMeTHBIM (P11O/IETOBBIM OT-
TEHKOM IOYTH II0 BCeIl TOBEPXHOCTM.
Taxoke proIeTOBBI OTTEHOK IPUCYT-
CTBOBAJI Ha MTOPaYKEHHBIX 1IBETOHOCAX
7 YalleIMCTUKAX.

Po>xxn B paspese, B 3aBUCUMOCTH OT
CTeIleHY 3a00/IeBaHNsA, UMENN LIBET OT
30JI0THCTO-XKE/ITOTO 10 6ypOro BHyTpU
CO CBET/ION OKAHTOBKOI (30HOIT) IO
Kpalo. B ycoxmier un pasnoxupuieiica
MAKOTHU PO>KKa 00pa3oBaIuCh eMKO-
CTM, TaK Ha3bIBaeMble «KapMaHBI» OT-
MeplIlell TKaHU, YTO TaKXe SABIAeTCA
XapaKTepHBIM JUarHOCTUYECKUM IpU-
3HAKOM. B TO e BpeMs y HEKOTOPBIX
00pasIoB cepAleBMHA POXKKa OYECHD
HalloMJMHaJIa IpU3HaKY BePTULIMIIIE3-
HOTO YBSAJJaHUA KOPHEIL.

KopHu 6b111 BsANbIE, CIOBHO 06Y-
IJIeHHbIe. bokoBbIe 60/1ee TOHKME KOp-

Puc. 4. IIpusnaxu nopacenus
7200 copma Xaneii

Fig. 4. Infection symptoms on
berries of the Honeoye variety

HIJ IMeTTU YCOXIINIT BT, ¥ OBLIN 06710-
MaHbL. BojbHbBIE KOPHI 110 CBOEMY BUAY
HAIIOMMHAIN «KPBICUHBIE XBOCTHI»,
KakK Ipu nopaxeHun Phytophthora
fragariae.

Hamnbonee xapakTepHble Ipu3Ha-
KJ IIOpa)keHN A ObUIN 0OHAPY>KeHbI Ha
3peJIbIX ATOfaX, KOTOpbIe VIMeIU BUJ
THUIOIEJT MacChl KPAaCHOBATO-KOPUY-
HEeBOTO I[BETa, HO COXPAHSIN CBOIO
¢dbopmy. 3epHOBKU BbIEAIICH Oomtee
CBETJ/IBIM L[BETOM, HO C TAKIM XKe Kpac-
HOBATO-KOPMYHEBBIM OTTEHKOM.

ITpu 5TOM Ha HEKOTOPBIX ATOAAX
00pa3oBaIiCh TEMHBIE, [IOYT YePHBIE
ILITHA OKPYIVION OPMBI, HATOMMHAIO-
I[yie XapaKTEPHYIO «BABIEHHOCTb OT

Puc. 5. laymunucmuoiii muyenuii (A)
u koHuouu (B) na nopaxcernoii sizooe

Fig. 5. Web-like mycelium (A)
and conidia (B) on an affected berry

60/IBIIOTO Majblla» C OTHOCUTENBHO
YETKON TPaHMILIell 1 YePHBIMY 3€PHOB-
Kam1L. IIpy 61aronpuATHBIX YCIOBUAX
yIayOneHHble IATHA IOKPBIBAIOT BeCh
TJIO]T B T€YEHME HECKOTbKIX JTHEN, U Ha
MHOUIMPOBAHHBIX TKaHAX OBICTPO
HauMHAIT GOPMUPOBATHCS OPAHKe-
BO-PO30BbI€ MacChl CIIOP.

Ha oTmenpHbIX CITENBIX ATOMAX OBIT
BUJIEH JKE/ITO-OPaHXXEBBIN 9KCCY/aT,
a ipyrue MMenu yCOXIINil, Hefopas-
BUTBIN BUJ C I'PA3HO-O0ypO-KpacHON
OKPACKOIL.

Bo BrmaXxHOII KaMepe Ha ITOpakeH-
HBIX fAirojjax 00pasoBbIBAJICs Oemblil,
May TMHUCTBIA Munenuii. ITpu ero mu-
KPOCKOIIMPOBAaHNM OBUIM 0OHapysKe-
HBI K/ICTOYHBIe TY(bI C TOYKYIOUVIMU-
cs1 puanuMIHBIMU KOHU/IMOT€HHBIMU
KJI€TKaMM, OT KOTOPBIX OTHAENANNCDH
OHOKJIETOYHbIE€ KOHUJINY, Pa3MEPOM
12,4-19,0 x 4,0-5,4 MKM aHTPaKHO3-
Horo tuna. IIpu nopaxeHun na070B
¢dysaprnosoM Mulenuii 6piBaeT IIOT-
HBIM U BO3BBIMIAOINUMCA. B maHHOM

cIry4ae MuLeInit rpyuba oTIM4ancs oT
¢dysapnosHoro.

Ha skccymupyromeit TKanu mopa-
SKeHHOII ATOMbI TaKXe OBUIV BUIHBI
JI0>Ka C KOHUIMEHOCIaMI U KOHVJVIO-
TeHHBIMU KIeTKaMIL.

ITo mpepBapuTeIbHBIM IIPU3HAKAM,
MBI VIMEJIH JIe/IO C AHTPAKHO30M 3€M-
JITHVIKY, OFHAKO CTIOKHOCTD OIIpefe-
JIeHUA BO3OYIUTEN COCTOsANIA B TOM,
4YTO BO3OYANUTENb MMeeT CXO[NHYIO
CUMIITOMATHKY ¥ CXOZHbIe MOP$OI0-
rUYecKye IpU3HaKY He TONbKO C O/u3-
KOPOACTBEHHBIMI BUJAMM, TAKUMU
kak C. gloeosporioides, C. fragariae, HO
U TaKVMU, Kak Fusarium sp., 0co0eHHO
E oxysporum, KoTopble TaKXKe pPacIpo-
CTpaHEeHbI Ha 3eM/ITHMKE.

Jns ycranosneHus sTuonornn 60o-
JIe3HM TTOPa’KEHHbIE TIJIOfIbI, YaCTH CTe-
671ei1, YepelKoB IPOMBIBAIN B IIPO-
TOYHOJ BOJie, TOBEPXHOCTHO CTEPUIN-
30Banu B 96% cnupTe, 3aTeM OTMbIBa/IN
B CTepW/IbHOI BOJE U IIOMEIIany BO
BJIa)KHBIE KaMepbl U Ha MUTaTeIbHbIE
cpensl (2% KxapTo(eTbHO-ITIOKO3HBbII
arap, V8 u up.). bou1 usyden xomiekc
KyJIbTypaabHO-MOP(}OIOrUIecKUX
IpU3HAKOB: (popMa U LBeT KOJIOHUIA
rpuba, IMHaAMMKa POCTa BO3OyaUTeNLA,
TUII CIOPOHOLIeHN A, (GOpMa U pasMepbl
KOHMAMI. B pesynbrare mabopaTopHo-
TO aHa/MM3a MPAaKTIIECKN U3 BCEX Op-
TaHOB pacTeHMII 3eM/ITHUKY ObLI BbIJje-
JIeH BO30YIMTeIb aHTPaKHO3a.

Ha 5-10 cyTku pocra KOnoHUI Ha
cpenie V8 rpub 06pasoBbIBa PHIXJIBII
CBET/I0-CEPBIl MULENNI, KOTOPBI
B Ja/IbHENIIIeM COXpaHW/ICA JINIIb IO
Kpalo KOJIOHUY, @ B IIeHTpe Iprolpern
TeMHO-CEepBIil LIBET C PO30BATBIM OT-
TeHKoM. ITocye IByXHemenbHOTO pas-
BUTMA KOJIOHMIL IPOSBUIOCDH Yepero-
BaHIE Y9aCTKOB CBET/IOTO U TEMHOTO
MUIIeNNA B BYJie KOMITAKTHBIX Ta30HOB,

KAPAHTUH PACTEHUN 27



e b
Puc. 6. Kononuu zpuba na cpeoe V8

Fig. 6. Fungus colonies on the V8 medium

Ha KOTOPBIX 00Pa30BaNNCh YIACTKN
CIIOPOreHHOTO MULIENNsI CO CKOTIIEHM -
€M CIIOp OPaH>KeBOrO 1IBeTa, aHaIOT Y-
HBIX BBIJIEJIEHVIO 9KCCYaTa Ha IOBEPX-
HOCTHI ITIOPA’KEHHBIX ATOL.

Ha cpene KT'A xoymoHnu ¢ camoro Ha-
yasa uMenu 6oee TUIOTHBIN MULLETINIA,
MBIIINHO-CEPOTrO IIBETAa, I10 Mepe pocTa
KOTOPOTO B IIeHTPe YaIlIKJ TOCTEIeH-
HO 06pa30BaIach BOPOHKA U3 MULIETIVSI
CBeT/IO-CepOro LiBeTa ¢ KalelbKaMU
KPacHOBAaTO-OPaHXeBOTO 9KCCyfaTa
U3 CIOP.

Cropornoxxa Bo3bygurens — fuc-
KOBM/JHON (POPMBI KPEMOBOTO WK
pPO30BOro LBeTa, fUaMeTpoM oT 60
1o 450 MmxMm. CKepouuu u meTHHKNI
B KyIII)Tyan OTCyTCTBOBaTII/I. Koun-
OVEHO CIIbI yJIIH/IHeHHbIe, 66CL[B€THI)I€
IIpOCTBIE€, OOHOKJIETOYHDBIE, MHOT A
C IeperopojKaMim, Io3Xe OKpalleH-
HbIe B HIDKHEN JacTut, 20-25 MKM /N~
noit. Konnpuu 6ecipeTHsle, OT Y3KO-
QININTUYIECKUX O BEPETEHOBNJHDIX,
IIafiKue, Ha 060MX KOHI[aX 3a0CTpeH-
Hble, OTHOK/IETOYHbIE, pasMepoM 7,7—
19 x 2,6-5,4 MKM. Pesynbrarer nsmepe-
HUT MOPOTOIMYECKIX CTPYKTYP TpH-
6a IoKasasiu, YTO OHU COOTBETCTBYIOT
mapametpam Colletotrichum acutatum,
OIIVICAaHHBIM B JITeparype [9, 14].

g yrouneHns upeHTUGUKALIUN
HO}Iy‘IeHHbIX KyIII)Typ 6I)UIa IIpOBEEHA
nocra”oBKa Knaccudeckoit I[P ¢ yam-
BepCalbHbIMM IIpaliMepaMu, pPeKo-
MeHpoBaHHbIMM q-bank Fungi (http://
www.q-bank.eu/Fungi), koTopsle am-
WMUIMPOBAIN IPOLYKT pa3MepoM
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600 11.0. BHyTPEHHETO TPaHCKpUOUpye-
moro creticepa (ITS). THK n3 munenus
BO30YAUTENS BBIE/SUIN C TOMOIIBIO
Habopa «M-Cop6-Ty6» (3A0 «Cusn-
To/», Mocksa). ITpu mocTaHOBKe Ki1ac-
cuveckoit IIIIP ¢ mpaiimepamn ITS4
(TCC TCC GCT TAT TGA TAT GC),
ITS5 (AGT AAA AGT CGT AAC AAG
G) c obpasnamu JTHK 65111 O/Ty4eHbI
aMIUIVMKOHBI padMepoM 600 11.0. ¢ppar-
meHTa ITS.

HyxneoTnaHyo mocnegoBaTes-
HOCTb HO}IY‘ICHHI)IX AMIIZIMKOHOB pac-
IHI/I(l)pOBbIBaTH/I Ha TeHETUYECKOM aHa-
nusatope ABI PRISM 3500 («Applied
Biosystems Int.»). ITocne cpapHeHuUA
¢ 6asoit ganubix [enbanka (http://blast.
ncbi.nlm.nih.gov/Blast.cgi) 6b110 ycTa-
HOBJIEHO, YTO IIOJTyYeHHAs [TOCTIE0Ba-
TETIBHOCTD 00PA3II0B ObIIa UEHTUYHA
uMerIuMcs B 6ase ¢pparMmeHTaM pe-
ruoHa ITS Bo36ynnrens Colletotrichum
acutatum Ha 99-100%.

CremyeT OTMETHUTD, YTO MOCATOYHBIN
MaTepuan 3eEMISAHNKN HOCTyHa}I B Bo-
poHexckylo obnmacte n3 Bemopyccun
B T€YCHMIEC HECKOIbKUX JIET. HO—BI/IHI/IMO—
My, 6071e3Hb Obl/1a 3aHeCeHa C HOPayKeH-
HBIMU pAaCTEHUAMMN. BeI‘eTaIII/IOHHbII?I
nepuog 2013 roma xapakTepusoBa-
CA 9aCTbIMU JOXIOAMU, TOBBIIIIEHHON
BIIAJKHOCTBIO Bosnyxa n yMepeHHbI—
M TeMnepaTypaMI/I, 9TO U IPUBEIO
K BCITbIIIIKE 3360HeBaHI/IH Ha 3eMJITHUKE.

[ToMuMoO 3TOrO maToreHa Ha mopa-
JKEHHBIX PACTEHISIX ObIIN 0OHAPY>KEHbI
BO30YIUTENN Cepoil X YepHOI THUIN
(B. cinerea, Rhizopus spp.), KOpPUYHEBOII
narHucroctyu (Hainesia lythri (Desm.)
Hohn.) — wa saropmax, Alternaria
alternata (Fr.) Keissler, Cladosporium

herbarum (Pers.) Lk. — Ha nmucThsax,
noberax, poXkkax, a Takke Verticillium
sp. u Fusarium sp. Ha KOpHAX pacTeHUIA.
IMockonbky C. acutatum BBIFENAICA U3
BCE€X MOPaX€HHDIX YacTell pacTeHMI,
MO>KHO IIPE/IIOIOKNTD, YTO OH U SIB-
JISICA OCHOBHOJI IPUYMHOI 60/Ie3HU
u rubeny pacTeHmIL.

B sakmoueHne xoTenoch 6b1 06-
paTUTh BHMMAaHME POU3BORUTENEN
U CIIeLVIaIMICTOB Ha 3TO HOBOE U OIlac-
HOe I Halllell CTpaHbl 3ab0/1eBaHue.
AHanus GUTOCAHUTAPHOIO pUCKa
BO30yIUTeNA aHTPAKHO3a 3eM/ITHUKA
[IOKa3as, 4To Hamboee BEPOATHBIMU
30HaMI PAacPOCTPAHEHNUs SABISETCS
6onbinas 4acTb paitoHoB CeBepHOTO
Kaskasa (Kpacnogapckoro n CraBpo-
MIOIBCKOTO KpaeB), a Tak)Ke BopoHex-
ckoit, JIumenkoit, PoctoBckoit u Tam-
60BCKOIT 0OmacTeit.

ImaBHOe B 6opbbe ¢ aHTpPaKHO-
30M — VCITO/Ib30BATh JI/IS TIOCA/IKI Ta-
PaHTUPOBAHHO 3I0POBYIO Paccajy.

JI1A MaccoBoli Tepanuy paccajbl Ie-
Pper BBICAIKOV ¥ TPOGUITaKTUKI HOTIe3-
HY MO>XKHO JICIIO/Ib30BaTh IIOTPY>KeHNe
poseTok (Ha 30 MIH) B pacTBOPHI PyH-
TULULOB MU IIPOBOAUTL 06paboTKy
pacTeHuit B COCTOSTHUY 3MMHETO TTOKOSI
ropstueit Bogoit (49 °C B TedeHne 5 MIH).

CrnepgyeT moafep>XnBaThb BBICOKUII
YPOBEHb arpOTeXHUKU: YaIATD 3apa-
JKEHHbIE PACTeHUsI U pacTUTeNbHbIE
OCTaTKM, UCHO/NTb30BaTh KalleTbHOE
OpollIeHVie BMECTO OXK/JeBaH, B Ka-
YecTBe MY/IbYM Ha MHOTOJIETHUX IIO-
caJiKaX 3eM/IAHUKM CaIOBOJ IIpUMe-
HATb COTIOMY 1 Ip.

YCTaHOBIEHO, YTO COPTa 3eMJIA-
HUKJ OT/INYAIOTCS IO YCTONYNBOCTU

k C. acutatum B pasHbIe TOABI VMINU
B pPasHbBIX pallOHAaX BO3J/l€/IbIBAHUA,
IIpN 3apaXKEHNU Pa3INIHBIMU pacaMu
rpn6a. Hambomee ycToitamBbIMU CUM-
tatorcsa copra lasep, Vpes, Ileran, Ile-
JINKAH, Cser ‘lapnm; BBIHOC/IVIBBIMI, HO
He CTaOM/IbHO YCTOMYMBBIMYU — AN,
Benpy6wu, Topena, 3enra Ilenrarproans,
3enra Opyxrapuna, Kembpumxk, deit-
BOpUT 1 fp. [3, 4]. OfHAKO TOTHOCTHIO
YCTOIYVBBIX COPTOB K 9TOMY BO30YIM-
TEJTIO HeT.

IIna appexTNBHOTO KOHTPOMUPO-
BaHus 60e3HN Ha IIoCagKax KynabTy-
pbI q)yHI‘I/IIII/IHbI HY>XHO IPUMEHATDH
0 HadajIa pasBUTHs OOMIE3HNU VI TIPU
IIOABJIEHUMN II€PBBIX IIPN3HAKOB 3a60-
JleBaHMA — IIyTeM 00paboTKu pacTe-
HIMit mpenapatamu AHTpakon, MeTtak-
cu, KBagpuc. CriefiyeT OTMETUTD, 9TO
Ipy 6/IarOIPUATHBIX YCIOBUSIX 3a60-
JleBaHIe Pa3BUBAETCS HACTONBKO ObI-
CTPO, 4TO MOC/IeAYIOLINe XUMUYIeCKue
06pabOTKM MUIIb YACTUIHO CHUMAIOT
MHQEKINIO U He ABNAITCA 3PPEeKTB-
HBIM CPENICTBOM 3aIUTHI. HpI/IMeHeHI/Ie
XVMMIYECKIX TIpelIapaToB OC/IOKHAET-
CA e11e TeM, 4YTO IPpY HEOTHOKPAaTHOM
IIPYMEHEHNN OTHNX VI TE€X JK€ ITperapa-
TOB BO30y#UTENb OBICTPO probpeTa-
eT K HUM YCTON4MBOCTD. [loaTomy s
JTAHHOTO 3360HeBaHI/IH O4Y€Hb BAJXKHBIM
97eMeHTOM 9P (HeKTUBHON CUCTEMBI
3aIIVThI ABIAETCA IIPOTHO3 Pa3BUTUA
3ab0/eBaHuA.

Tonbko cBOeBpeMeHHas 1 KBamudu-
OVMpOBaHHAA AMATHOCTUKA B COY€TA-
HUY C TAKMMIU CPefICTBaMu 60pbObI, KakK
KapaHTMHHbBIE MEPOIIPUATHUA, IIPOTHOS,
arpoTexXHIKa, XMMIIecKe 06paboTkm
U COpTOBasi U3OMPATENIbHOCTD, IIOMO-
TyT 3aliMTUTD ATOTHBIE HACAKIEHNA
ot aToro 3abonesanus. IIpu atom oc-

HOBHOIJI Y/Ie/IbHBIN BeC IIPUXOAUTCA Ha
KapaHTMHHbIEe MEPONIPUATHA U TIIA-
TeNIbHBII 0TOOP 3[0POBOTO MTOCA/[0Y-
HOTO MaTepuana.

JIuteparypa

1. Tonosun C.E. HoBble 60me3Hn
3eM/ITHMKU B CpefiHel nmonoce Poccun.
[InomoBomcTBO U ATOIOBOACTBO Poc-
cvm. M: BCTVCI]I, 2014, 38, 1 88-95.

2.Topoposa I.®., Tosopos [I.H.
I'pububle 60me3HU 3eMIAHUKU: Mo-
Horpadusa. — M: BCTHUCII, 2010. C.
84-88.

3. Metmuuxui O.3., Xomox H.A., To-
nosuH C.E., Yagpunosa VI.A. AHTpax-
HO3 caytoBoit semmstauku // K. «Arpo
XXI Bek» 2007. — Ne 4-6. — C. 40-41.

4. Xonop H.A. CoBpeMeHHas CTPyK-
Typa IIAaTOLEHO3a 3€M/IAHVKN N IIyTn
ee ontumusanuu. 2010 / https://sites.
google.com/site/zemljanichnoe/lib/
naucnye-publikacii.

5. Adaskaveg J.E. (2000) Occurrence
and management of anthracnose
epidemics caused by Colletotrichum
species on tree fruit crops in California.
The American Phytopathological
Society. St. Paul M.N., p. 317-336.

6. Bailey J.A. & Jeger M.J. (1992)
Colletotrichum Biology, Pathology, Con-
trol. CAB International. Wallingford.

7. Damm U., Cannon P.E,, Wouden-
berg J.H., Crous P.W. (2012) The Colle-
totrichum acutatum species complex.
Stud. Mycol. 73, 1, 37-11.

8. Denoyes B., Baudry A. (1991)
Characterization of species of Colle-
totrichum isolated from strawberry in
France: taxonomy and pathogenicity
(abstract). In: Strawberry Diseases and
Breeding for Varietal Resistance (Inter-
national Workshop, Bordeaux).

9. EPPO (2014) PQR database. Paris,
France: European and Mediterranean
Plant Protection Organization. http://
www.eppo.int/ DATABASES/pqr/pqr.
htm.

10. Guerber J.C., Correll J.C. (2001)
Characterization of Glomerella acutata,
the teleomorph of Colletotrichum acu-
tatum, Mycologia. 93 (1): 216-229.

11. Quarantine pests for Europe
(1997) Data sheets on quarantine pests
Colletotrichum acutatum. CABI EPPO,
691-697.

12. Parikka P., Padskynkivi E. and
Lemmetty A. (2006) Colletotrichum
acutatum: survival in plant debris and
infection on alternate hosts. NJF sem-
inar No 389: Pest, disease and weed
management in strawberry; Finland
8-9. Nov. 2006.

13. Phillip S. Wharton & Javier
Diéguez-Uribeondo (2004) The biology
of Colletotrichum acutatum. Anales del
Jardin Botdnico de Madrid. 61, 1, 3-22.
www.rjb.csic.es.

14. Simmonds J.H. (1965) A study
of the species of Colletotrichum causing
ripe fruit rots in Queensland. Queens-
land Journal of Agricultural and Animal
Science, 22: 437-459.

15. www.foodmarket.spb.ru. Poraok
CBEXMX ATof; B Mupe u Poccum. 2012.

16. www.CABI.org. Colletotrichum
acutatum. 2014.

ABTOpBI BEIpaXKaloT 671ar0OLapHOCTD
Ha4Ya/IbHUKY HAYIHO-METOAMIECKOTO
otpena ¢uronaronornu GPIBY «BHU-
MKP» k.c/x.H. J0.H. [Ipnxoppko 3a
IIpefocTaBIeHue 00Pa3IioB IIOPaXKeH-
HBbIX paCTeHI/II‘/JI 3EMJIAHUKU.

KAPAHTUH PACTEHUN 29



ANTHRACNOSE

Colletotrichum acutatum Simmonds
is a Dangerous Disease of Strawberry

Olga V. Skripka, Chief of FGBU VNIIKR’s Mycology Laboratory
Irina P. Dudchenko, FGBU VNIIKR’s Senior Researcher

Maria B. Kopina, FGBU VNIIKR’s Senior Researcher

|Sergey V. Nikiforov|, FGBU VNIIKR’s Junior Researcher

Over the past years, strawberry has
gained in popularity and economic im-
portance worldwide. Its share in glob-
al berry production grows annually
and amounts to 68% [15]. Present-day
breeding of strawberries strives for cre-
ating high-productive, remontant vari-
eties capable of guaranteed yielding for
along vegetation period, thus setting at
risk the susceptibility of plants to dis-
eases. Acquiring resistance to applied
pesticides, new emerging strains and
races of plant pathogens spread with
plants for planting around the world.
Among such recent diseases the black
spot or anthracnose is worth mention-
ing. It is caused by Colletotrichum acu-
tatum Simmonds — a fungus belong-
ing to the class Sordariomycetes, order
Phyllachorales. The pathogen was first
detected on strawberry and papaya in

Fig. 7. Exudate (A) and acervulus with
conidiophores and conidiogenic cells (B)
on a strawberry infected by anthracnose

Puc. 7. dxccyoam (A) u noxe

€ KOHUOUEHOCUAMU U KOHUOUO2EHHBIMU
knemxamu (B) na sz00e semnanuxu,
nopaxceHHoti AHMPAKHO30M

30 KAPAHTVH PACTEHUN

Australia in 1965. However, as an inde-
pendent species it was described only
in 1968 [14].

The black spot of strawberry is a wide-
spread disease. Currently, C. acutatum is
reported in the following countries:

Europe: Austria, Belgium, Bosnia
and Herzegovina, Bulgaria, Cyprus,
Czech Republic, Denmark, Finland,
France, Germany, Hungary, Italy, Latvia,
Lithuania, Malta, Netherlands, Norway,
Poland, Portugal, Russia, Serbia, Slove-
nia, Spain, Sweden, Switzerland, United
Kingdom.

Asia: China, India, Indonesia, Java,
Sumatra, Israel, Japan, Korea Republic,
Malaysia, Sabah, Nepal, Sri Lanka, Tai-
wan, Thailand, Turkey.

Africa: Congo, Egypt, Ethiopia, Ken-
ya, Mauritius, Nigeria, South Africa,
Tanzania, Uganda and Zimbabwe.

North America: Canada, Mexico,
USA.

Central America and Caribbean: Be-
lize, Costa Rica, Dominican Republic,
Dominica, Jamaica and Saint Lucia.

The black spot of strawberry
is a widespread disease.

South America: Argentina, Brazil,
Chili, Columbia, Ecuador, Guyana,
Uruguay, and Venezuela.

Oceania: Australia, Vanuatu, New
Zealand [9, 16].

In Russia, this disease has been re-
ported in Krasnodar Krai, Moscow and
Tambov regions [1, 2]. The disease was
found on strawberry varieties (Senga
Sengana, Polka, Red Gauntlet, Arosa,
Marmolada, Clery, etc.) imported from
Poland, Finland, and Italy. No infor-
mation on outbreak occurrence or the
pathogen establishment in these regions
is available.

C. acutatum is one of the most path-
ogenic species of the genus Colletotri-
chum Corda infecting a range of agri-
cultural crops in tropical, subtropical
and temperate areas. However, it mostly
affects its main host plant — strawberry
(Fragaria ananassa Duch) [6]. The path-

ogen is particularly dangerous during
the period of berry ripening.

Depending on the region, the de-
structive effect of C. acutatum on straw-
berry is considered equivalent to that of
gray mold and Phytophthora rots. Yield
losses can amount to 30-80%, and death
of plants in mother-plantations — to
over 33% [4, 5, 8]. For instance, straw-
berry yield was completely lost on 2
hectares of a farmer’s land in Belorech-
ensk region of Krasnodar Krai [3]. The
disease is dangerous also due to the fact
that after infecting a plant, the patho-
gen stops its development for a certain
period of time; however, the infection
can remain latent for several years. Such
asymptomatic plants are to be held re-
sponsible for the rapid spread of an-
thracnose. It should be noted that the
pathogen can cause considerable harm
to other berry (cranberry, blueberry),
fruit and ornamental (apple), vegetable
and herbaceous crops.

Due to its devastating impact, Colle-
totrichum acutatum is included into the
EU list of pests the introduction and
spread of which with plant products is
prohibited. Moreover, the pathogen is
quarantine for Israel and Chili [9, 16].
In Russia, C. acutatum is not regulated
as a quarantine pest as yet; however, the
Pest Risk Analysis (PRA) demonstrated
the high risk for berry production in case
of its introduction and establishment.
Therefore, C. acutatum is proposed for
inclusion into the quarantine pest lists of
Russia and the Customs Union.

C. acutatum survives in the form
of a dormant mycelium or conidia in
strawberry plant debris, infected shoots
or tissues, as well as in weeds. In sum-
mer, infected plant parts feature the for-
mation of conidial spores, with mucoid

cadmium orange drops of the pathogen
conidia appearing in humid conditions.
Upon drying up, brownish orange spore
masses turn crust-like. Sporogenous
mycelium with spores can also remain
in dry material (petioles and berries)
both on and under the surface of typical
foveate lesions.

When conidia get on a plant sur-
face, they germinate and form appres-
soria that penetrate into the tissues of
a host plant. The fungus hyphae spread
in plant cells killing individual cells and
parts of plant tissues. The pathogen can
occur in plant tissues without devel-
oping and become apparent only after
harvest. The fungus fruiting bodies (ac-
ervuli) are formed in dead tissues. They
produce long conidiophores growing
snug against one another, with mono-
cellular colorless ellipsoidal conidia
budding from them. They are the source
of secondary infestation [10, 11, 13].

In C. acutatum, the mycelium growth
and sporulation can occur in tempera-
tures ranging from +10 ‘C to +35 "C.
Optimal conditions for the fungus de-
velopment are temperatures between
+25°C and +28 °C and high relative air
humidity of 95-100%. If drop or liquid
moisture is available, the incubation pe-
riod lasts from 6 to 12 days. The patho-
gen remains viable in soil for a year if
the climate is temperate. Although in
Finland, the fungus is known to have
survived two winters in plant debris on
soil surface [12].

The biology of the pathogen leaves
much to be revealed. For instance, the
role of the sexual stage in the population
life lacks data because the fungus tele-
omorph (Glomerella acutatum Guerber
& Correl) has only been detected in the
culture (under laboratory conditions)

and no evidence is available regarding
its occurrence in nature [10].

C. acutatum is a very flexible species
forming numerous races causing diseas-
es in various crops. The most likely en-
try pathways include import of infected
propagation material, plants and fruit.
Besides, C. acutatum can be spread
mechanically (with tools, on clothes,
with vehicles, etc.); it is also airborne
and spread by insects. The disease is
particularly dangerous in greenhouses
and under plastic covers, on fertile and
nitrogen-rich soils, in thick and poorly
ventilated plantations.

In June 2013, FGBU VNIIKR’s My-
cology Laboratory received samples of
infected strawberry plants of several
varieties from commercial unprotected
production sites of the Limited Liability
Company “Ostrogozhsksadpitomnik’,
Voronezh region. The varietal composi-
tion of the plants was mixed, the varie-
ties Honeoye, Arosa and Vima Kimberly
dominating. The samples provided were
planted in different time periods (2009
and 2013) but shared external infection
symptoms rather close in character. The
plants showed the signs of apparent
decline, dark foveate lesions were ob-
served on petioles and shoots; spots and
brown discoloration were found on axil-
lary buds and leaves. Moreover, almost
all strawberry organs were affected.

Spots (necroses) on leaves were large,
adelphomorphous with a clearly visible
violet shade covering almost the entire
surface. The violet shade was also found
on affected peduncles and sepals.

Fig. 8. Affected leaves and peduncles
with shriveled strawberries

Puc. 8. Ilopascennvie nucmos
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Depending on the severity of the dis-
ease, the axillary buds in the sectional
view inside ranged from golden yellow
to brownish with a light trim (region)
on the edge. Dried and decomposed
flesh of the axillary bud featured cav-
ities, the so-called “pockets” of dead
tissue, which is also a typical diagnos-
tic characteristic. At the same time, in
some samples the core of the axillary
bud reminded the symptoms of the ver-
ticullium wilt of roots.

The roots were flabby as if burned.
Lateral thinner roots looked sphacelat-
ed and were broken. The diseased roots
looked like “rat tails” as if affected by
Phytophthora fragariae.

The most typical infection symp-
toms were found on ripe berries look-
ing like rotting reddish brown mass,
with their form preserved. The car-
yopses attracted attention by their
lighter color but with the same reddish
brown shade.

Furthermore, some berries showed
dark almost circular-shaped black spots
reminding typical “thumb spots” rela-
tively precinct and with black caryops-
es. Under favourable conditions, sunken
spots cover the entire fruit within the
period of several days and orange and
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pink spore masses start developing rap-
idly on infected tissues.

Some ripe berries were covered with
yellowish orange exudates; others were
shriveled, underdeveloped and sordid
brownish red.

During the incubation in the moist
chamber, infected berries became cov-
ered with white web-like mycelium.
During microscopic examination, cell
hyphae were found to carry budding

. !
“Puc. 9. Ilopaxcennvie poxcKu
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Fig. 9. Infected strawberry axillary
buds and roots

The most likely entry
pathways include import
of infected propagation
material, plants and fruit.

Fig. 10. A typical infection symptom
on the Vima Kimberly variety

- L g5
Puc. 10. Xapaxmepnotii cumnmonm |
nopancenus na copme Buma Kumbepn

phialidic conidiogenic cells that re-
leased unicellular conidia of the an-
thracnose type 12.4-19.0 x 4.0-5.4
pum in size. When fruit are affected by
Fusarium blight, the mycelium is thick
and emergent. In this case, the fungus
mycelium differed from that of Fusar-
ium spp.

The exuding tissue of the infected
berry also showed acervulus with co-
nidiophores and conidiogenic cells.

According to our preliminary judg-
ment, the samples were infected by the
black spot of strawberry. However, the
difficulty in identifying the pathogen
is related to the fact that its symptoms
and morphological features are similar
to those of both closely related species
C. gloeosporioides, C. fragariae, and such
species as Fusarium sp., particularly
E oxysporum, affecting strawberry, as
well.

To identify the etiology of the dis-
ease, parts of stems and petioles were
washed in tap water, surface-sterilized
by dipping in 96% alcohol, then rinsed
with sterile water and placed into moist
chambers on culture media (2% potato
glucose agar, V8, etc.). A set of cultural
and morphological characteristics was
examined — the form and color of the
fungus colonies, dynamics of the path-
ogen growth, spore formation type,
form and size of conidia. The laborato-
ry analysis resulted in the anthracnose
pathogen being isolated from virtually
all organs of the strawberry plants.

The fungus colonies formed fluffy
light grey mycelium on the V8 medium
on the 5-10" day. Later on, it was found
only on the edge of the colony, the center
turning dark grey with a pinky shade.
After two weeks, the colonies showed
the alternation of regions with light and
dark mycelium in the form of compact
“lawns” where the regions of spore-form-
ing mycelium formed with the aggrega-
tion of orange spores similar to the ex-
udate on the surface of infected berries.

From the very beginning, the colo-
nies on the PGA medium had thicker
mycelium of a mouse-grey color. While
growing, in the center it gradually
formed a funnel of light grey mycelium
with drops of reddish orange exudate
from spores.

The fungus sporodochium was dis-
cal, cream-colored or pink, 60-450 pm
in diameter. No sclerotia and bristles
were present in the cultures. Conidio-
phores were elongate, hyaline, ordinary,
unicellular, sometimes lobed, later be-

coming colored in the lower part, 20—
25 pum in length. Conidia were hyaline,
varying from narrow-ellipsoid to spin-
dle-shaped, smooth, spiniform at both
ends, unicellular, 7.7-19 x2.6-5.4 um
in size. The measured morphological

Fig. 11. Colletotrichum acutatum
mycelium, conidiophores and conidia
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structures of the fungus corresponded
to the characteristics of Colletotrichum
acutatum described in literary sources
[9, 14].

Confirmation of the identified cul-
tures was carried out using a conven-
tional PCR with universal primers rec-
ommended by Q-bank Fungi (http://
www.q-bank.eu/Fungi) which amplified
the ITS product 600 pb in size. The DNA
was extracted from the pathogen myce-
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lium using a “M-Sorb-Tube” diagnostic
kit (Syntol Corporation, Moscow). The
conventional PCR of the DNA samples
with ITS4 primers (TCC TCC GCT
TAT TGA TAT GC) and ITS5 primers
(AGT AAA AGT CGT AAC AAG G)
produced 600 pb amplicons of the ITS
fragment.

The nucleotide sequence of the
amplicons was read using the genet-
ic analyzer ABI PRISM 3500 (Applied
Biosystems Int.). The comparison with
the GenBank (http://blast.ncbi.nlm.nih.
gov/Blast.cgi) demonstrated that the
obtained sequence of the samples was
99-100% identical to the ITS region
fragment of Colletotrichum acutatum
available in the database.

It is worth mentioning that straw-
berry plants for planting were brought
to Voronezh region from Belarus in the
course of several years. The disease was
apparently introduced with infected
plants. The 2013 growing period was
marked by frequent rains, air humidity
higher than normal and moderate tem-
peratures which triggered the disease
outbreak in strawberry.

Fig. 12. A fungus colony
on the PGA medium

Puc. 12. Kononus zpuba
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Apart from this pathogen, the affect-
ed plants bore pathogens of grey and
black rot (B. cinerea, Rhizopus spp.),
brown spot (Hainesia lythri (Desm.)
Hohn.) — on berries, Alternaria alter-
nata (Fr.) Keissler, Cladosporium her-
barum (Pers.) Lk. — on leaves, shoots,
axillary buds; as well as Verticillium
sp. and Fusarium sp. on plant roots.
Due to the fact that it was possible to
extract C. acutatum from all infected

as parts of Voronezh, Lipetsk, Rostov and
Tambov regions most likely to be the are-
as of the pathogen potential spread.

First and foremost, the successful
control of anthracnose requires the
guaranteed use of healthy plants for
planting.

The mass therapy of strawberry seed-
lings before planting and the disease
prevention may include dipping (for 30
minutes) individual plants into fungi-

First and foremost, the successful control
of anthracnose requires the guaranteed
use of healthy plants for planting.

plant parts, we can assume that it was to
blame for the disease and death of the
plants.

To conclude, we would like to draw
the attention of producers and special-
ists to this new disease dangerous for
our country. The Pest Risk Analysis for
the black spot of strawberry proved the
majority of North Caucasian regions
(Krasnodar and Stavropol krais) as well

cide solutions or hot water treatments
(49 °C for 5 minutes) of plants during
winter dormancy.

Good cultural practices should be
maintained: infected plants and plant
debris should be removed, drip irri-
gation instead of sprinkling irrigation
should be applied, straw should be used
as mulch on perennial strawberry plan-
tations, etc.

Strawberry varieties were found to
differ in their resistance to various races
of C. acutatum depending on the year or
cultivation area. The most resistant va-
rieties include Daver, Idea, Pegan, Peli-
can, Sweet Charlie; tolerant, but unsta-
bly resistant are Adtsy, Belrubi, Gorella,
Senga Pentagruel, Senga Fructarina,
Cambridge, Favourite, etc. [3, 4]. How-
ever, no variety is completely resistant to
this pathogen.

For the management of this disease
on strawberry plantations to be effi-
cient, fungicides should be applied be-
fore the disease starts to develop or first
symptoms appear. Strawberry plants
can be treated with the following plant
protection products: Antracol, Metalax-
yl, and Quadris. It should be noted that
in favourable conditions the disease is
so fast to develop that further chemical
treatments only partially remove the in-
fection and are not effective for protec-
tion. Application of chemicals is com-
plicated by the fact that the pathogen
rapidly develops resistance to repeatedly
used chemicals. This is the reason why
forecasting the disease development is a
very important component of the pro-
tection system.

Only timely and professional diag-
nostics, along with such control meas-
ures as quarantine activities, forecast-
ing, cultural practices, chemical treat-
ments and choice of varieties will help
to protect berry plantations from this
disease. In this respect, the major role
is played by quarantine activities and
thorough selection of healthy plants for
planting.
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MexayHapoaHbi1 onbIT
pa3paboTKn n nprmeHeHuns

OIMATHOCTUYECKHUX
ITPOTOKOJIOB

O.H. [Ipenosa, nauanvruux omoena
no mexcoynapoorvim céasam u éonpocam BTO ®I'BY « BHUWKP»

JMarHocTiyeckie IpOTOKOBI, KaK
CTaHapThl B 06macTu purocaHmnrap-
HOJI IMarHOCTUKM, pa3pabaThIBAOTCS
C [eTIbI0 BCEOOIIIero ¥ MHOTOKPATHOTO
npumenenus. [Iporecc craHpapTusa-
LMV HOCUT MepapXnIecKuil XapaKrep
U OCYIECTB/ISACTCS Ha MEXIYHAPOJ-
HOM ¥ Hal[MIOHa/IbHOM yPOBHX.

B Cornamennn BTO o mpumene-
HUIO CAHUTAPHBIX U PUTOCAHUTAPHBIX
mep (COC-Cornaurenne) ocobo mogu-
YepKUBACTCA POJIb MEX/yHapOHBIX
cranpaptoB (crarpsa 3 «[apmonusa-
1Ms1») B CO3TAHUM MHOTOCTOPOHHEI
CUCTeMbI IPABUJ U JUCLUIIVH, pe-
TYIUPYIOIINX pa3paboTKy, IPUHATHE
U IpUMeHeHVe CAHUTAPHbIX U GUTO-

¢urocanurapupiM Mepam (MCOM)
ofecre4ynBaeTcs ONPaBLAHHOCTD (U-
TOCAaHUTAPHBIX Mep I He I0IyCKaeTCs
UX JMCIONb30BaHMeE B KauecTBe Oapbe-
POB B MeX/IyHapofHOI Toprosye. Ta-
kM o6pazom, MCOM, BxiI0Uaromye
B ce0s CTaHIAPTHI, PYKOBOJALINE YKa-
3aHMA ¥ peKOMeHAal Ny, IPU3HAHBI
B KayeCTBEe OCHOBBI JIJIA IPUMEHEeHNA
$buTOCAaHUTAPHBIX Mep CTpaHAMU —
4yneHaMu BceMupHON TOPTroBoit op-
raHnsanuyu B pamkax Coramenns mo
IIPYMEHEHNIO CAHUTAPHBIX U puroca-
HUTapHBIX Mep.

C momenTa cosmannss MKK3P B 1952
r. Cexperapuar KouBeHunm Kypupyer
paspaborky MCOM, BKIIOYAOINX

VImenno cmanoapmol, paspabamoviéaemvie 6 pamKax
MKK3P, cmpanam — unenam BTO pexomenoyemcs
NPpUMEeHAMD 6 UeAX 3aulumol PACUMenbHvIX
pecypcos om epednvix opzanu3mos 6e3 yuiep6a ons
ocyuiecmensaemoti MexcoyHapooHoti mopzoenu.

CAaHUTAPHBIX MeP C 1Ie/IbI0 CBeJleHNA
K MUHUMYMY UX HETaTMBHOTO BO3-
IeJICTBMA Ha TOProBilo. B 31011 cBA3M,
COC-Cornamenne onpepensaer Mex-
IyHapOMHYI0 KOHBEHIIMIO 10 KapaH-
tuHy n 3amure pacrenuit (MKK3P),
KaK MeX/[yHapOJHYI0 OpraHM3aluIo,
yCTaHAB/IMBAIOLIYIO CTAHAAPTHI B cde-
pe KapaHTuHa pacTeHuit. VIMeHHO
CTaH/apThI, pa3dpabaTbiBaeMble B paM-
kax MKK3P, crpanam - wienam BTO
PEeKOMeHyeTCsA IPUMEHATD B I[eNAX
3aIIMTHl PACTUTENBHBIX PECYypCOB
OT Bpe[JHbIX OPTaHMU3MOB Oe3 yIep-
6a JI/IA OCyIIeCTBIAeMOI MeX/yHa-
ponmHoit ToproBnu. Begp 6maromaps
MeXyHAapOAHBIM CTaHZapTaM IO
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B cebs1, KpOMe BCEro MpoYero, AuarHo-
CTUYECKIEe POTOKOMBbL. MexxyHapos-
Hble CTaHAAPTHI 10 GUTOCAHUTAPHBIM
MepaM yTBEep>K/Jal0TCsl OCHOBHBIM Opra-
HoMm Kousennuu — Komuccueit o ¢u-
tocanutapubiM Mepam (KOM), ceccun
KOTOPOJ IPOXOJAT €XeroJHO B Map-
Te — anpese B mrab-kBapTupe PAO
B I. Pume, Vtamusa. Ha cerogHAmamin
neHb yTBepxzeHo 36 MCOM, u ogun
13 HuX — MCOM 27 — HanpsAMYIo CBA-
3aH ¢ obecrieyeHneM BbITIOTHEHUS TPe-
60BaHMII 10 HAJIe>KHOI! 11 TOCTOBEPHOI!
OVATHOCTMKE KapaHTUHHBIX BPeJHbIX
OPraHM3MOB PacTEHUIA.

MCOM 27 «[IluarHocTu4ecKue npo-
TOKOJIBI JI/I PETYNMPYEMBIX BpEJHBIX

OpPraHM3MOB» — 3TO PYKOBOZACTBO II0
CTPYKTYpe M COflep>KaHNIO AVArHOCT-
YeCKUX POTOKOJIOB COIIACHO TpeboBa-
HuaM MKK3P. Crangaprom ycraHas-
JIMBAIOTCSI MUHUMaJIbHbIE TPeOOBaHNS
K KaueCTBY AMATrHOCTUKMY, IIOCKOIbKY
BbIsIBIEHNE U MTPaBUIbHAS UieHTU M-
KaIys BPeHOTO OPTaHM3Ma ABJIAI0TCA
pewatouumu GakTOpaMu /sl HafIe-
JKalero mpuMeHeHust UToCaHUTap-
HbIX Mep (06 aToM rosopurcs B MCOM
4(1995r1.), MCO®M 6 (1997 1.), MCOM
7(20111.), MCO®M 9 (1998 1.) u MCOM
20 (2004 r.)). B wacTHOCTH, TOTOBApMU-
Batomuecsi croponsl MKK3P (crpansi,
nopnucasue KoHBeHIINIO) HY>X/a-
IOTCS B afIeKBaTHBIX IMArHOCTUYECKIX
IpOLeAYPax /I ONpefie/ieHns cTaTyca
BpEIHOTO OpTraHM3Ma U IS OIOBelle-
HIA O BPEHBIX OpTaHU3MaX B COOTBET-
crBun ¢ MCOM 8 (1998 r.) 1 MCOM
17 (2002 1.), a TaKk>Ke IS JUarHOCTUKIA
BpeJHBIX OPTaHM3MOB B UMIIOpPTHUpYe-
MbIX rpys3ax (MCOM 13 (2001 1.)).

B cooTBeTCTBUM C TTOMOKEHUSAMU
MKK3P grarsoctuyeckue pOTOKOIbI,
IIpeHa3HaYeHHBIE /I VICIIONb30BaHA
71abOPATOPUSMIU [P BBITTOTTHEHNN IMU
IOVaTHOCTMKY BPETHBIX OPTaHM3MOB,
SIBJIAIONIETICA YaCThIO CUCTEMBI IPYMe-
HeHVs pUTOCAaHUTAPHBIX Mep, Pery/Lap-
HO ITepecMaTpUBAIOTCS U IOTIONTHAIOTCS
C 1[€/ThI0 BK/TIOYEHWS B HUX HOBEIIINX
TAHHBIX U Pe3y/IbTaTOB HAyYHBIX pa3-
paborok. CyliecTByeT yCTaHOBJICHHAs
Ipolefypa MofrOTOBKM, IIepecMoTpa
Y IyOIMKALY 9TUX IIPOTOKOJIOB.

B 2004 rogy B pamxax MKK3P 6b11a
co3paHa TexHnveckas rpynia skcnep-
TOB IO AVaTHOCTUYECKVIM ITPOTOKOJIAM
(TTOAII), cocTosimias u3 SKCHePTOB
B 06/acTyt 6aKTePUONIOrUY, MUKOIIO-
'MW, SHTOMOJIOTHY, T€IbMUHTOTOTUN

n supyconornu. K sagauam TIOIT
OTHOCKTCS BBIOOP MPUOPUTETHBIX
TeM /IS IPOTOKOJIOB TI0 AMAarHOCTVKE
KOHKPETHBIX BPe/JHBIX OPTaHU3MOB
VIV TPYII OPTaHM3MOB, OIIpefie/ieHIe
CIeNVaNTNCTOB, KOTOpble OYAYT y4a-
CTBOBAaTh B X pa3paboTKe, a TaAK)Ke
KOHTPOJIb BBIITO/THEHMST pabOThI. ITOT
IpOIlecC BHIIJIALUT CIeAYIOIWUM 06-
pasom. TT'DMII mopyyaeT ogHOMY M3
CBOMIX YWIEHOB PYKOBOJUTD pa3pador-
KOl AMarHOCTUYECKOTO IPOTOKOIIA,
afanTUpyA 110 He0OXOAUMOCTHI IIPO-
TOKOJIBI, KOTOpBIe ObLIN yXKe IIPUH-
THI PETMOHATbHBIMI OPTAaHN3ANNAMU
110 KapaHTUHY ¥ 3aINMTe pacTeHU
(POKS3P), mpyrumMu Me>X IyHapOJ HbI-
MI OpPTaHM3AUVAMY VIV HaIlMOHATb-

o6papnenue Cekperapuara MKK3P
0 Habope 9KCIEePTOB COOTBETCTBYIO-
mero npodus, orobpanupix TTOII
n yTBepXzaeHHbX KoMurerom mo
cranpgapram MKK3P, paspabarbsiBaet
MPOEKT JMaTHOCTUYECKOTO MPOTOKO-
na. IIpoexT saTem usyyaercsa TTI/III
npu copeiictBun Cexkperapuara MK-
K3P, u ecnu mpoexT fiMarHOCTUYE-
CKOTO TIPOTOKOIa 0f06psAeTCA, TO
€ro HalpaB/IAT Ha PaCCMOTpPeHNE
Komurery no crangapram MKK3P.
B cooTBeTCTBMU C YCTaHOBIEHHOI
MpoueypoIi mepes YTBepXKeHneM
BCe JNOTrOBapMBaIOMIMeCss CTOPOHBI
(ctpanbl — uynensr) MKK3P umeror
BO3MO>XHOCTb O3HAKOMUTBCSA C 3TUMU
MIPOEKTAMI 1 TIPEJCTABUTD CBOV KOM-

MC®M 27 «[luaznocmuueckue npomoxonvt 0s
pezynupyemuix 8pedHbIX 0P2AHU3MOB» — IO
PYK0600cmeo no cmpyxmype u cooepicanuro
0UAZHOCMUYECKUX NPOMOKOI08 CO2IACHO

mpebosanusm MKK3P.

HBIMJ OPTaHU3ALUVAMY 110 KAPAaHTUHY
n 3amute pacrennit (HOK3P). 3atem
rpyIna IpuUriaalleHHbIX aBTOPOB, HO-
MmuHupoBaHHpIXx HOK3P B oTBeT Ha

Puc. 1. Komumem no cmandapmam
6 Hos6pe 2014 200a
(pomo: Cumon Ipudppu)

ig. 1. IPPC Standards Committee

in November 2014 -—fi

(photo by Simon Griffee)

meHTapun. V tonbko sarem Komurer
110 cTaHfapTaM npepcrasnsaeT Komuc-
cut 10 GUTOCAHUTAPHBIM MepaM IIpo-
€KT CTaHJapTa C y4eTOM IOTy4eHHBIX
KoMMeHTapueB. OgHaKo [/ JUarHo-
CTMYECKUX IIPOTOKOJIOB OBIIO C/Ie/TaHO
uckmodenne. C 2012 roma KomureT mo
crangapTaMm MKK3P Hafenen nonHo-

C 2012 200a Komumem

no cmanoapmam MKK3P
HaoesieH NOTHOMOYUAMU
ymaeepioamv OuazHocmu-

yeckue NPomoxonvl om
umenu KOM.

MOYMAMHU YTBEP>KAATh AMArHOCTIYe-
CK1e TIPOTOKO/BI OT uMeHu KOM.
Jlnarnoctuyeckue MpoTOKOJIBI B CO-
OTBETCTBUM C YCTAHOBJICHHOII IIpoIle-
Aypoil MepecMaTpUBAIOTCA OfMH pa3
B IIAATD JIET, €C/IM He OBIIO MPeCcTaB-
JIEHO 3aABOK Ha IIePeCcCMOTP OT 3auH-
TepecoBaHHBIX cTopoH. KpoMme Toro,
3aIIpocC O IepecMOTpe TOTO WM MUHOTO
AMATHOCTUYECKOTO IIPOTOKOIA MOXKET
651Th IpencraBner HOK3P, POK3P
MM BCIIOMOTATeIbHBIMM OpPTaHAMMU
KO®M nocpencrBom obpamenns B Ce-
xpetapuar MKK3P, xoToprlit, B cBOIO
odepe/b, HanpasAeT ero B TTOMIL.
TIOAIT nsyyaer 3anpoc, onpefensgeT
Te [UAaTHOCTUYeCKIe IIPOTOKOJIBI, KOTO-
pble TpebYIOT mepecMOTpa, 1 KOHTPO-
nmpyeT ux nepecMotp. HoBble MeTozb
IO/DKHBI OBITH, TI0 MEHbIIIEN Mepe, 9K-
BMBAJICHTHBI METOJjaM, IPMBeNEeHHBIM
B CYILIECTBYIOLIEM IIPOTOKOJIE, VI 3Ha-
YUTEIBHO IPEBOCXOAUTD IIOC/IeHIIE 110
TaKMM IIapaMeTpaM, KaK, Hallpumep,
peHTabe/bHOCTD, YYBCTBUTENBHOCTD
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Ta6numa 1

CraHpapThI IporpaMMbl pa6oTbl TeXHIYeCKOI PYIIIBI 9KCIIEPTOB
IO IMATHOCTHYECKUM IPOTOKO/IaM, HaXOAlIecs Ha dTale pa3paboTkm*

Tabnuna 1 (Ilpogomxenne)

CraHpapThI NporpaMMbl pa6oThl TeXHIYeCKOII IPYIIIBI 9KCIIEPTOB
IO IVIAaTHOCTMYECKUM IIPOTOKO/IaM, HAXOAAIecsa Ha 9Tale pa3paborkm*

1. | Xanthomonas citri subsp. citri

Pexomenposan KC i1 npuHATUA OT UMEHN
KoM

2. | Erwinia amylovora

Opo6pen KC mis mpegocraBienns
KOMMEHTAPIEB CTPAHAMI-YIEHAMI

3. | Liberibacter solanacearum

CobpaHa rpymma aBTOpoB

4. | Phyllosticta citricarpa

KC paccmarpuBaet oduiianpHbie
BO3PaXKEHMA

5. | Genus Anastrepha

Opo6pen KC mis mpefgocTaBieHns
KOMMeHTapI/IeB CTpaHaMI/I-‘IHeHaMI/I

6. | Genus Liriomyza

KOMMeHTapI/II/I SKCHepTOB paCCMaTPI/IBaIOTCH
T

9KOHOMMYECKOE 3HAYEHNE, HA HEIIOIOBO3PEJIbIX
CTagnAX pa3BUTUA C IIOMOIIBIO MONTEKY/IAPHbBIX
METOJOB

Tephritidae: OmpepeneHye MIOfOBBIX MYX, UMEIOIINX

OT1noXeH

8. | Ditylenchus destructor / D. dipsaci

Ono6pen KC mst mpenocTaBienst
KOMMeHTapI/IeB CTpaHaMI/I—‘IHeHaMI/I

9. | Sorghum halepense

KoMmMeHTapuy 3KcriepToB pacCMaTpUBAIOTCA
TIoOOII

10. | Striga spp.

PaspabaTbiBaeTcs

11. | Bupoup BepeTeHOBUEHOCTY KITyOHelt KapToders

Hanpasnen KC ¢ kommenTapusamu TTIIIT
1A YTBeP>KIeHNA

Bupyc naTaucToro yBaganusa romaros / Tomato
spotted wilt virus (TSWYV), Bupyc HekpoTnaeckoit

16. | Puccinia psidi PaspabaTbiBaeTcs
17. | Fusarium moniliformis /| moniforme syn. F. circinatum Cobpana rpyIma aBTopoB
18. | Komnnexc Bactrocera dorsalis PaspabarbiBaeTcs
19. | Conotrachelus nenuphar CobpaHa rpyIma aBTOpoB
90, | Bmenthardins sl KoMMeHTapui 9KCIIePTOB paccMaTPUBAOTCS
I
K
21. | Aphelenchoides besseyi, A. ritzemabosi u A. fragariae OMMEHTaPpIIN SKCTIEPTOB pACCMATPIBAIOTCH
I3
22. | ®uromnmasmsl (o61mas nHbOpMAILs) el HC ey
KOMMEHTapyeB CTPpaHaMU-WIeHAMU
23. | Bupyc Tpucrenst nurpycoBbix (Citrus tristeza virus) KoMMeHTapuit SKCIIEPTOB PaccMaTpUBAIOTCA
IO
24. | beromoBupychl, epeHocuMble Bemisia tabaci PaspabarbiBaercst
25. | Dendroctonus ponderosae syn. Scolytus scolytus PaspabarpiBaeTcst
26. | Anoplophora spp. PaspabarpiBaeTcst
27. | Anguina spp. CobpaHa rpymnia aBTopoB
. KoMMeHTapuyt 9KCIIEPTOB PaccMaTPYBAIOTCS
28. | Xanthomonas fragariae TroMI
29. | Gymnosporangium spp. (2004-008) Otnoxxen
30. | Anoplophora spp. PaspabarbiBaercs
veihs . KoMMeHTapuy 9KCIIEPTOB PacCMaTPYBAIOTCS
31. | Xiphinema americanum TTOII

12. | marHucToCTH Ganp3ammHa / Impatiens necrotic spot PaspabarbiBaercs
virus (INSV) u Bupyc cepebpsiHOI KpamdaTocTu
ap6ysa / Watermelon silver mottle virus (WSMoV)
13. | Xyllela fastidiosa PaspabarbiBaercs
14. | Liberibacter spp. / Liberobacter spp. PaspabaTbiBaercs
15. | Phytophthora ramorum 3 PaspabarbiBaeTcs

nnu cuennuduaHocTs. JIr060it 3anpoc
Ha [1epecMOTP AUATHOCTIYECKOrO IIPOo-
TOKOJIA IO/DKEH ObITh JOKYMEHTAIbHO
0060CHOBAH.

ITo cocTosiuuI0 Ha HOsAOpPD 2014
rofia yTBEPK/IeHO IeCTb IPUIOKEHNI
kK MCOM 27 «[Jnarnoctudeckue mpo-
TOKOJIBI [/ PeTYIUPYEMBIX BPEIHbIX
OpraHM3MOB», IpUYeM TPY HOCTEHIX
AMAarHOCTUYeCKUX IPOTOKO/MA YTBep-
KJJA/IVCh I10 YIIPOILEHHO ITpoLiefype —
He KOM, a KomuteroM 1o craHpapTam:

1. OI1 1: Thrips palmi Karny (2010 1.);

2. [ITT 2: Bupyc mapku cnus / Plum
pox virus (2012 r.);
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3. 0I1 3: Trogoderma granarium
Everts (2012 1.);

4, 1 4: Tilletia indica Mitra (2014 1.);

5.0I1 5: Phyllosticta citricarpa
(McAlpine) Aa na mrogax (2014 r.);

6. II1 6: Xanthomonas citri subsp.
citri (2014 1.).

B HacTos1I€€ BpeMs B IporpaMMe
paboTs! TexHIYECKOI IPYIIIBI SKCIIEP-
TOB I10 AMATHOCTUYECKIM IIPOTOKOTIAM
(TT2II) 3Hauntcsa 31 mpoekT cTaH-
IapTOB, HAXOMAIINXCS Ha Pa3HbIX 9Ta-
max paspaboTku (tabauuna 1).

B mae 2014 roga Komurer no cran-
ZapTaM ofoOpWII Al KOHCYIbTAluA

CpeAM CTpaH-4IEHOB 13 NpOEKTOB
MCOM, B ToM unucine 4 npoekra IIpu-
noxxeanit B MCOM 27:

» 2004-009: ITpunoxenne kK MCOM
27:2006 — Erwinia amylovora (Burrill);

» 2004-015: ITpunosxenne kK MCOM
27:2006 — Pox Anastrepha;

» 2004-017: IIpunosxenne xk MCOM
27:2006 — Ditylenchus dipsaci
u Ditylenchus destructor;

» 2004-018: IIpunoxenne kK MCOM
27:2006 — ®uTonnasmal.

B nepuop KoHCyNIbTaLMIi, KOTOPBIN
B 2014 ropy pmnca 150 pHeit ¢ 1 urona
1o 30 Hos16pst, HOK3P ctpan, nopmu-

* Vinpopmarnus B3sita u3 Tabmuibl «Crncok TeM st cranfgaptoB MKK3P», o6HOBIeHHOIT 29 Mast 2014

ropa 1 pasMentenHoit Ha caiite MKK3P: https://www.ippc.int/sites/default/files/documents/20140623/
listoftopicsforippcstandards_en_2014-06-23_201406231718--377.56%20KB.pdf.

capmux MKK3P, Mmornu HanpasnaTb
B Cekperapuatr MKK3P cBon koMMeH-
TapUy [0 IPOEKTaM MeXKJYHapOITHbBIX
CTAH/IAPTOB Yepes3 CUCTeMy KOMMEHTH -
poBaust B pexxunme orait (http://ocs.
ippc.int/).

Kpome MC®M, craryc MexyHa-
POJIHBIX IMEIOT VI peTMOHa/IbHBIE CTaH-
HapThl 10 GUTOCAHUTAPHBIM MepaM
(PCOM), paspabaTbiBaeMble perio-
HaJIbHBIMI OpTaHM3aLMAMY IO KapaH-
TuHy u 3amure pacrennit (POK3P).
Cratpeit IX MKK3P onpenenen Bkinag
POK3P B goctmkenne neneit MKK3P.
B o6sasannoctu POK3P BxoguT, B 4acT-

HOCTH, cOTpyAHuYecTBO ¢ CekpeTapua-
tom MKK3P 1 KOM B o6mactu paspa-
6oTkn crangapTos. [To onpeneneHmio,
POK3P — 310 Me>XnIpaBUTEeNbCTBEHHAA
opraHmsanus, BeiicTByoIasd B Kaue-
CTBe KOOPAMHAL[MOHHOTO OpraHa Hallu-

OHAJIbHBIX OPraHM3aLMII 10 KAPAaHTUHY
¥ 3alIMTe PaCTeHMI Ha PerMOHAaIbHOM
yposHe. Ha jaHHbBIII MOMEHT CyILeCTBY-
et fecsitb POK3P, Ho pa3paboTky peru-
OHAaJIbHBIX CTAaHJAPTOB OCYILECTBIIAIOT
TOJIbKO HEKOTOPbIE 13 HMX, BK/II0YAs

Kpome MCDOM, cmamyc mexc0yHapoOHbIX
umerom u pe2uoHanvHvle CMAHOAPMbl

no pumocanumapuoim mepam (PCOM),
paspabamuviéaemvle pe2uoOHATOHLIMU
opzanusauuAMU N0 KAPAHMUHY U 3aujume

pacmenuii (POK3P).
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Eppomnerickyro u Cpenn3eMHOMOPCKYIO
OpraHM3aIVIO IT0 KAPAaHTVHY I 3aliTe
pactennit (EOK3P), x xoropoit Poc-
curickasa Pefepanyisa MpUCOSTHNIACH
B 1956 ropy.

B coorBercTtBUM co Crarbeir V
Kousennun Epomnerickoit u Cpepu-
3eMHOMOPCKOI OpPTaHM3aALNM MO Ka-
paHTUHY 1 3amure pactenui (EOK-
3P) B ee PpyHKIMYU BXOOUT pa3paboTKa
MPUHIUIIOB ¥ HOPM IprMeHeHust -
TOCAaHNTAPHBIX MeP I pernOHaIbHbBIX
CTaHJJAPTOB, a TaK)Ke KOHCYIbTUPO-
BaHINe CTPaH — YIEHOB B OTHOUIEHUN
TeXHUYEeCKUX Mep, HeOOXOLUMBIX
IJIA IPefoTBpallleHNA MHTPOSYKIUN
U PacIpOCTPaHEHNA PeTyIUPyeMbIX
BPEJHBIX OPTAaHM3MOB, B YaCTHOCTI,
B OTHOLIEHNN JOCMOTpA, aHA/NIN3a,
ceprudukaiuu, 06paboTok, obcneno-
BaHUI U MMKBUanun. [Ina peannsa-
LY 9THX QYHKIINI IO PYKOBOACTBOM
Pa6oueit rpymbl 1o puUTOCAaHUTAPHBIM
pernaMeHnTanuaM paboranT 20 rpymnn
9KCIIEPTOB, 3aHNMAIOLINXCS pa3pabdorT-
KOJI pervoHa/NbHBIX CTaHAapToB. Ilof-
TOTOBKOJI IIPOEKTOB AVATHOCTIYECKUX
IIPOTOKOJIOB 3aHMMAIOTCA IIATH IPYIII
9KCIIePTOB: 110 JUAarHOCTUKe U obe-
CTIeYeHNIO0 KayeCTBa, II0 AMAarHOCTUKe
BMPYCOB U (PUTOIIA3M, 110 FHTOMOJIO-
1, 0 6aKTepranbHbIM OOE3HSIM, IO
IMarHocTuKe HeMaTox. Kpome Toro,
€XKeroffHO IIPOXOJIAT COBMECTHBIE COBe-
manna EOK3P n EBponeiickoro Muko-
JIOTMYeCKOTro COO0IecTBa, Ha KOTOPBIX
paspabaThIBAIOTCA MPOEKTHI IPOTOKO-
JIOB IO AVarHOCTMKe TPUOHBIX BO30Y-
nureneit 6onesHen pactennmit. A ¢ 2015
roga HauHeT paboTy HoBasA [pymia akc-
nepros EOK3P no mukonorum.

ITpoeKT Ka>k0ro ANarHoCTNIeCKOr0
IIPOTOKO/IA TOTOBUTCS OIHUM 3KCIIep-
TOM B COOTBETCTBMI C YTBEP>KJEHHBIM
dbopmarom, 4ToOBI 0OOECTIEYNTD HAMN-
4i1e BCell HeoOX0aMMOIT MTHPOpMaLN
II0 BBIABJICHUIO U UAEHTUPUKALNY
KOHKPETHOTO BPEeJHOTO OpraHM3Ma.
ABTOpaM TakXe peKOMeHAYeTCs 10
Mepe BO3MOXXHOCTY NPeSOCTaBIATD
TaHHBIE TI0 Ba/IMAALMY PA3HbBIX TECTOB,
BKJIIOUEHHBIX B IIATHOCTUYECKNE TIPO-
TOKO/BI. [IpOeKTHI IPOTOKOIOB pac-
CMATPUBAOTCSA TPYNIIAMY SKCIIEPTOB
EOK3P cooTBeTcTBYyIOMIEl HAalIPaB/IEH-
HOCTH, a 3aTeM HanpassAwTca B HOK-
3P cTpaH-4eHOB /11 KOMMEHTapUeB.
JuarHocTmdeckme MpOTOKOMBI, KaK
u Bce ctangaptel EOK3P, yreepxna-
1orcsa CoseroM EOK3P, koTopblit mpo-
XOJIAT eXEerOfHO B CEHTAOpe, a 3aTeM
myonmukyrooTcs B bromnerene EOK3P.
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Ha ceropHsANIIHMII IeHDb YTBEPXK/IEHO
6oree cTa AMATHOCTUYECKUX IPOTOKO-
noB EOK3P, Bce onm oTHOCATCA K Ce-
pun PM 7 «[Inaraoctuka». HekoTopbie
OB OTMEHEHBI 110 IIPUYMHe NIPYHA-
THA COOTBETCTBYIOIIETO MEXIYHAPOJI-
HOTO CTaHAapTa 110 GUTOCAHUTAPHBIM
Mepam (MCOM), Harmpumep, CTaHAapT

actinidiae; ‘Candidatus Liberibacter
africanus’, ‘Candidatus Liberibacter
americanus u ‘Candidatus Liberibacter
asiaticus’; «PyKkoBO#cTBO IO OpraHu-
3anuM MeXnTabopaTOPHBIX CIAUYM-
TeIbHBIX MCIIBITAHUIT, TTPOBOJUMBIX
KapaHTUHHBIMU (PUTOCAHUTAPHBIMU
MabopaTOPUAMI», & TAK)KE TIEPECMO-

Juaznocmuueckue npomoxonvt, Kax u éce
cmanoapmor EOK3P, ymeepiycoaromcs
Cosemom EOK3P, komopuiii npoxooum
excez00H0 8 cenmsope, a 3amem
nybnuxytomcs é bronnemene EOK3P.

EOK3P PM 7/3 o fuarHocTmKe TpuII-
ca (IIpunoxenne k MCOM 27: 111 1:
Thrips palmi Karny 6s110 nIprHATO
B 2010 r.), w1y BBUAY OObeMHEHUA
IBYX CTAaHJapPTOB B OJH, KaK B CTydae
c PM 46 1 47 — ceitdyac 9TO OIMH CTaH-
mapt PM 46 «Mycosphaerella dearnessii
u Mycosphaerella pini».

Pa6ora Haj HOBBIMU CTaHAAPTa-
M1 BefleTCsI IIOCTOSIHHO. B HacTosmee
Bpema Ipynmnsl skcneproB EOK3P
pa3pabaTeIBAIOT MIPOEKTHI IPOTOKO-
JIOB 11O uarHocTuke Spodoptera spp.,
Anastrepha obliqua, Phytophthora
lateralis. Kpome Toro, paspabarbiBa-
eTCsl PYKOBOJICTBO 110 HPMMEHEHNIO
JHK-6apkogupoBaHus B KadecTBe
VMHCTPYMEHTA A/ UAEHTUPUKALNN
PeryIMpyeMbIX BPeJHBIX OPTaHI3MOB.

[ToMMMO HOBBIX JUATHOCTUIECKIX
IIPOTOKOJIOB OCYIECTB/ISETCS Iepe-
CMOTp YTBEPK/[EHHBIX CTAH/JAPTOB.
Certuac BeeTcs pabora o 0OHOB-
JIEHWIO U JOIIOTTHEHNIO CIeAYIOMNX
OUAarHOCTUYEeCKUX IPOTOKONI0B: PM
717 (1) Aleurocanthus spiniferus u PM
7/8 (1) Aleurocanthus woglumi, PM
7/18 (2) Monilinia fructicola, PM 7/28
(1) Synchytrium endobioticum, PM
7129 (2) Tilletia indica, PM 7/4 (3)
Bursaphelenchus xylophilus, PM 7/39
(1) Aphelenchoides besseyi, PM 7/40
(3) Globodera rostochiensis u G. pallida,
PM 7/87 (1) Ditylenchus destructor
u Ditylenchus dipsaci (c uenblo fo6as-
nenus D. gigas), PM 7/95 (1) Xiphinema
americanum sensu lato, PM 7/32 (1) Bu-
pyc mapku cnuB / Plum pox potyvirus,
PM 7/33 (1) Bupouy BepeTeHOBU/-
HoCTHU KiIyOHelt kapTodens / Potato
spindle tuber viroid.

Ha Ceccun Coseta EOK3P, cocTo-
ABIIelicA B ceHTAOpe 2014 rona, 66UIn
yTBEP>K/JeHbl HOBbIE CTAHAPTHI Ce-
puu PM 7: Pseudomonas syringae pv.

TpeHHasA Bepcusa PM 7/76 «VIcnonb3o-
BaHNE JVATHOCTUYECKUX IIPOTOKOIOB
EOK3P».

ITo cpaBuennto ¢ EOK3P ppyrue
POKS3P He cTONMb aKTUBHO pa3pabarsi-
BAIOT AMATrHOCTNYECKUEe IIPOTOKOIHI.
Tak, CeBepoaMeprKaHCKas OpTaHM3a-
IV 110 KAPaHTMHY U 3aIUTe pacTeHMI
(CAOK3P) B pamKax CBOE€V CTaHAAPTHU-
supytomeli gearenbHocTy (Yeras CA-
OKS3P, Crarps 3) nogrorosuia 40 pe-
TMOHA/IBHBIX CTAHAPTOB, 13 KOTOPBIX
TONBKO IBa AMATHOCTUYECKUX IIPO-
TOKOJIA: IIO BUPYCY TPUCTELBI LUTPY-
cosbix/ Citrus Tristeza Virus (2013 1.)
1 60JIe3HM II03e/IeHeHNA LIUTPYCOBBIX /
Citrus Huanglongbing (2012 1.).

ToBops o cranpgaprax PermoHans-
HOro GUTOCAaHUTAPHOTO KOMUTETA
I0xHoro Konyca (POKIOK), cnenyet
OTMETUTD, B cpepe puTOCaHUTAPHOI
IVIaTHOCTYUKM pa3paboTaH OfMH CTaH-
napt Ne 7.2 «lapmoHMsanusA npouenyp
U METOZIOB JIMATHOCTYKY BPEHBIX Op-
TaHN3MOB», YCTaHABIMBAOIMINI KPU-
TepUM /1 TAPMOHV3AI[UN U TIPUHATIS
IpOLEeAYP U JUATHOCTUIECKNX METO-
IOB UIEHTU(PUKALIUY PEeryInpyeMbIX
BpPEeIHBIX OPTaHNM3MOB aHATUTUIECKI-
Mu 1ab60paTOPUsIMMU, aKKPERUTOBAH-
HeiMyu HOK3P m yTBepXgeHHBIMA
POKIOK.

PaboTa pernmoHanmbHBIX OpraHM3a-
LML TI0 KAPAHTHUHY U 3aL/ATe PACTEHMIA
(POKS3P) o paspaboTKke fyarHOCTIYE-
CKIX IIPOTOKOJIOB C LIe/IbI0 PETMOHAIb-
HOJI TapMOHN3AIIMN ITOJIXOIOB K KapaH-
TUHHOI (PUTOCAHUTAPHOIT IKCIIEpTU3e
SIBJIsSIETCSL KpaliHe BOCTpeOOBaHHOIL.
B paMKax Me>XITyHapO[HOI rapMOHM3a-
L[V MHOTVIE PEeTVMOHAIbHBIE CTAaHAAPTHI
CTAHOBSATCA OCHOBOI /1A MEXJyHa-
POJIHBIX IIPOTOKOJIOB, padpabaTbiBae-
MBIX IIOfl PyKOBOZICTBOM TeXHIYeCKO
TPYIIIBI 9KCHEPTOB 10 AMATHOCTIYE-

CKUM NIPOTOKO/MaM MexX/yHapomHO
KOHBEHIIMN 110 KapaHTUHY ¥ 3allUTe
pacrennit (MKK3P).

HecMoTpsa Ha ycunua MupoBOTO
coob11ecTBa, MeX/[YHAPOSHBIX I pe-
TMOHAJIbHBIX IMarHOCTUYECKUX IIPO-
TOKOJIOB, TEM He MeHee, HeJ[OCTaTOU-
HO, 4TOOBI 06€eCITeYNTh Ka9YeCTBEHHOE

CTPaHbI CTPEMATCA K CTaHAPTU3ALINN
MOAXOM0B K JMAarHOCTUYECKUM IIPO-
ToKoNaM. PaboTa 1o rapMoHuM3anu
u GpopManusanuu IOAXONOB K Ma-
THOCTMKE KaK KapaHTUHHBIX, TaK 1 He-
KapaHTVHHBIX BPeIHBIX OPTaHNM3MOB
pacTeHUIt BefleTCA Ha YPOBHE CTpaH,
9KOHOMMYECKUX COI030B M MEX/jyHa-

B meuenue nocneoHux 06aouamu et Muposoe
€000uecmeo coenano sHavumenvHolill waz

K CO30aHUI0 2aPMOHUSUPOBAHHOLE MENCOYHAPOOHOTL
cucmemvl ymeepicoeHus u nepecmompa
OouazHocmuuecKux npomoxosuos.

(GYHKIMOHMPOBaHYE KapaHTMHHBIX
durocanuTapHbix maboparopuii. Bo
UCITO/THEHE CBOMX 00sI3aTeIbCTB CO-
rmacHo cratbe IV MKK3P (1997 rox),
B YaCTHOCTU B OTHOIIEHUM HAZ30pa,
JTOCMOTPOB MMIIOPTUPYEMOIL PO YK-
UU ¥ 9KCIIOPTHON cepTudmKanun,
HalMOHa/JIbHble OpPTaHU3aLUM IO Ka-
panTUHY ¥ 3amure pactennit (HOK-
3P) pa3pabaTsiBalOT IPOTOKOJBI 11O
JIVaTHOCTHKE PETYINPYEMBIX BPEIHbIX
OpraHM3MOB.

JesiTenpbHOCTB 110 pa3pabOoTKe U pu-
MEHEHUIO HAI[MIOHA/TbHBIX JMarHOCTH-
YeCKMX IIPOTOKOJIOB He IPOTUBOpe-
4yt TpeboBanyaM CPC-CornanreHns
BTO, MockombKy IyHKTOM 3 CTaTbu 3
ompefieNIs1eTcs, YTO «CTPaHbI-YJI€HbI
MOTYT BBOJIUTD U/IM COXPAHATDb B CUJIE
CaHUTapHble WU PUTOCAHUTAPHBIE
Mepbl, KOTOpble 00ecrednBaloT bonee
BBICOKIII YPOBEHDb CAHUTAPHON UK
dbuTOCAHNTAPHOI 3aLIUTHI, Y€EM MEPHI
Ha 6ase COOTBETCTBYIOLINX MeX/IyHa-
POMHBIX CTAaHJAPTOB, PYKOBOZICTB UM
peKOMeHpanNii, ec/ii UMeeTCs COOT-
BETCTBYOIIlee Hay4yHOe 0O0CHOBaHIe,
MM eC/IU CTPaHa-4jIeH OIpefienseT,
YTO 3TOT YPOBEHb CAaHUTAPHON MU
dbuUTOCAaHUTAPHOI 3aLIUTHI ABISIETCS
HaJJIeXXallMM COITACHO COOTBETCTBY-
IOIIVIM IIOJIOKEHUAM ITYHKTOB 1-8 cra-
TbM 5». HaleXXHOCTD U OCTOBEPHOCTD
JIVATHOCTYUKMY, IIPOBEJeHHOI C VICIIONb-
30BaHMEM HAllMIOHAJIbHOTO JIMarHOCTH-
YeCKOTo IMPOTOKOa, 0becredynBaeTcs
CYLIeCTBYIOIIVMY B CTpaHe opuuy-
aTbHBIMU MTPOLIElyPAMMU YTBEPKIEHUA
I IepecMOTpa TAaKOTro poja JOKyMeH-
TOB, a TaK)Ke obecriedeHreM KOHTPOIS
KayeCcTBa B KAPAHTUHHBIX GUTOCAHNU-
TapHBIX 1a00pATOPUSIX.

BHe 3aBMCcMMOCTY OT UCTOPUUYECKU
CIIOKVBIIVXCS HAIMOHATBbHBIX CUCTEM
dbuTOCAHNTAPHON AMATHOCTUKIU BCE

ponHbIX opranusanuii. [Ipumedarens-
HO, yTo CekpeTrapuaT Mex1yHapOoHOI
KOHBEHILIMU 110 KapaHTUHY U 3aIIUTe
PacTeHMII C Le/IbI0 OKa3aHUs COJell-
CTBUA CTpaHaM — WIeHaM II0 OOMeHYy
onbITOM B chepe PUTOCAHUTAPHON
IMATHOCTVIKY Ha Me>XIyHaponHOM ¢u-
TOCAaHUTAapHOM IOpTaje CO3Mal CTpa-
Hymy (http://www.phytosanitary.info/
tag/diagnostic-protocols), rme MO>XXHO
HajiTy 0a3y JaHHBIX JMaTHOCTUYe-
CKMX IIPOTOKOJIOB, KOTOPBIMM HAIIO-
HajbHbIe OPTaHM3ALUN IO KAPAaHTUHY
U 3alIUTe PaCTeHMI CTPAH — YIEHOB
MKKS3P unu pernonanbHble OpraHu-
3alMy 110 KapaHTWHY U 3alUTe pacTe-
HUI PeIININ TTOJENNTHCA CO CBOUMU
KOJITIETaMI.

B TeyeHme mocnefHMX ABafLATU
JIeT MUPOBOE COOOIeCTBO CeNao
3HAYMTENbHBII 1Iar K CO3JJaHNIO rap-
MOHM3VPOBAHHON MEXyHapOJHO
CUCTEMBI YyTBEPKIEHNA U IEPECMOTpa
IVIarHOCTUYECKMX TPOTOKO/IOB. KoHeu-
HO, ellle MPEICTOUT MHOTO€ C/leNIaTh KaK
Ka)XJJ0¥1 OTJIeTbHO B3ATONM CTPaHe, TaK
U MEXJTYHapOIHBIM OPTaHU3ALMAM, HO
BCe IPUIOKEHHbIE YCUINA IO NpUja-
HUIO OQUIINATBHOIO CTAaTyca U YHU-
¢duKanuy MOAXONOB K AMAaTHOCTUKE
KapaHTVHHBIX BPEIHBIX OPTaHNM3MOB
pacTeHmit y)Ke IpMHEC/IN MHOTO T0JIO-
JKUTETbHBIX PE3yIbTaTOB. ITO U MEX-
TYHapOJIHbIE M PeTMOHAIbHBIE IMArHO-
CTUYECKYe IPOTOKOJIBL, ¥ 6a3bl JaHHBIX
10 KAPAaHTMHHBIM BPEeJHbIM OpPTaHMN3-
MaM ¢ OIMCaHueM MOP(OTOrnIecKUx
U TeHeTUYECKMX XapaKTePUCTUK, U CU-
CTeMBI YCTAaHOBJIEHUA U 00ecIedeHns
HaJIe>KHOCTH U JOCTOBEPHOCTYU METO-
TIOB IMAaTHOCTMKY, a TAaK>Ke HOBeIIne
PaspabOTKU U TeXHOJIOTUY, MCIIOJIb3Y-
eMble I TPOBeleHNA JMaTHOCTUKA
B IIOJIe MM B IIyHKTaxX MPOIyCcKa Ha
TpaHuIe.
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International Approaches
to Development and Application

OF DIAGNOSTIC PROTOCOLS

Aksana Drenova, Head of FGBU VNIIKR’s International
and WTO-related Issues Department

Diagnostic protocols as standards for
phytosanitary diagnostics are developed
for universal and repeated application.
The process of standardization has a hi-
erarchic character and takes place on
both international and national levels.

The WTO Agreement on the appli-
cation of sanitary and phytosanitary
measures (SPS Agreement) especial-
ly highlights the role of international
standards (Article 3. Harmonization)
in establishing a multilateral system
of rules and disciplines regulating the
development, adoption and implemen-
tation of sanitary and phytosanitary
measures in order to minimize their
negative effects on trade. In this regard,
the SPS Agreement defines the Inter-
national Plant Protection Convention
(IPPC) as an international standard
setting organization in the field of plant
protection. And the standards devel-
oped within the framework of IPPC
are recommended to WTO members
for protecting plat resources from plant
pests and diseases, with no hindrances
to international trade occurring. In fact,
these are the international standards for
phytosanitary measures (ISPMs) that
justify the application of phytosanitary
measures and prevent their being used
as barriers to international trade. Thus,
ISPMs including standards, guidelines
and recommendations are an accepted
basis for the implementation of phy-
tosanitary measures by WTO member
countries under the Agreement on the

application of sanitary and phytosani-
tary measures.

Since the establishment of the IPPC
in 1952, its Secretariat has been co-
ordinating development of ISPMs
including diagnostic protocols. Inter-
national standards for phytosanitary
measures are approved by the Conven-
tion’s governing body — Commission
on Phytosanitary Measures (CPM). Its
sessions are held annually in March or
April, with the FAO headquarters in
Rome, Italy, being the venue. Current-
ly, 36 ISPMs are adopted, of which only
one — ISPM 27 — is directly related to
enabling the satisfaction of require-
ments for reliable and valid diagnostics
of quarantine plant pests.

ISPM 27 Diagnostic protocols for
regulated pests provides guidance on
the structure and content of diagnostic
protocols in accordance with the IPPC
requirements. The standard establishes
minimum requirements for the quality
of diagnosis given the fact that detec-
tion and correct identification of a pest
are the key factors for the appropriate
application of phytosanitary measures
(as indicated in ISPM 4:1995, ISPM
6:1997, ISPM 7:2011, ICPM 9:1998,
and ISPM 20: 2004. Most specifically,
the IPPC contracting parties (coun-
tries who signed the Convention) need
adequate diagnostic procedures for
determining the pest status and fulfill-
ing pest reporting obligations under
ISPM 8:1998 and ISPM 17:2002, as well

The standards developed within the framework of IPPC
are recommended to WTO members for protecting

plat resources from plant pests and diseases, with no
hindrances to international trade occurring.

as for detection and identification of
pests in imported consignments (ISPM
13:2001).

Diagnostic protocols are intended for
use by laboratories in the course of rou-
tine pest diagnostics within the frame-
work of the system for implementation
of phytosanitary measures. This is one
of the reasons for their regular revisions
in accordance with the IPPC, so that
amendments, updates and research de-
velopments are included. An approved
procedure is in place for preparation, re-
vision and publication of these protocols.

In 2004, the IPPC Technical panel on
diagnostic protocols (TPDP) was estab-
lished. It consists of experts in bacteriol-
ogy, mycology, entomology, nematology
and virology. The TPDP’s tasks include
choosing topic priorities for protocols
on specific species or group of species,
identifying experts who will be devel-
oping them and supervising their work.
This is done as follows: the TPDT asks
one of its members to lead the develop-
ment of a diagnostic protocol adjusting,
if necessary, protocols that have already
been adopted by Regional Plant Pro-
tection Organizations (RPPOs), other
international organizations or National
Plant Protection Organizations (NP-
POs). Then, a group of authors nomi-
nated by their NPPOs in response to
the IPPC call for specialists with specific
expertise, selected by the TPDP and ap-
proved by the IPPC Standards Commit-
tee develops a draft diagnostic protocol.
The draft protocol is then considered
by the TPDT, with the IPPC Secretariat
being involved. If the draft diagnostic
protocol is approved, it is submitted to
the IPPC Standards Committee (SC) for
revision. In accordance with the estab-
lished procedure, all IPPC contracting
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parties have the opportunity to review
the draft and comment on it before its
final approval. Only then, comments
taken into account, the Standards Com-
mittee submits the draft standard to the
Commission on Phytosanitary Meas-
ures (CPM). However, diagnostic pro-
tocols don't take the bitten track. Since
2012, the IPPC Standards Committee
has been enjoying the authority to ap-
prove diagnostic protocols on behalf of
the CPM.

The established procedure deter-
mines the revision of diagnostic pro-
tocols to take place once in five years if
no stakeholders make any requests to
do it ahead of time. Moreover, a request
to revise a diagnostic protocol can be
submitted by an NPPO, RPPO or CPM
subsidiary bodies through contacting
the IPPC Secretariat, who, in their turn,
forward the request to the TPDP. The
TPDP studies the request, identifies
diagnostic protocols to be revised and

13 draft ISPMs including 4 draft Annex-
es to ISPM 27:

* 2004-009: Annex to ISPM 27:2006
— Erwinia amylovora (Burrill);

» 2004-015: Annex to ISPM 27:2006
— Genus Anastrepha;

» 2004-017: Annex to ISPM 27:2006
— Ditylenchus dipsaci and Ditylenchus
destructor;

» 2004-018: Annex to ISPM 27:2006
— Phytoplasmas.

The member consultation period in
2014 lasted 150 days — from 1 June till
30 November. The NPPOs of the IPPC
contracting parties could send their
comments on draft international stand-
ards to the IPPC Secretariat using the
IPPC online comment system (http://
ocs.ippc.int/).

Beside ISPMs, the international sta-
tus is also enjoyed by Regional Standards
for Phytosanitary Measures (RSPMs)
developed by Regional Plant Protection
Organizations (RPPOs). IPPC’s Article

ISPM 27 Diagnostic protocols for regulated pests
provides guidance on the structure and content
of diagnostic protocols in accordance with the

IPPC requirements.

supervises the revision process. New
diagnostic methods to be included into
diagnostic protocols should be at least
equivalent to the methods described in
the existing protocol or considerably
exceed the latter in cost efficiency, sen-
sitivity or specificity. Any request for the
revision of a diagnostic protocol should
be technically justified.

As of November 2014, six Annex-
es to ISPM 27 Diagnostic protocols for
regulated pests have been adopted. The
last three diagnostic protocols were ap-
proved by the Standard Committee on
behalf of the CPM in accordance with
the simplified procedure:

1. DP 1: Thrips palmi Karny (2010);

2. DP 2: Plum pox virus (2012);

3.DP 3: Trogoderma granarium
Everts (2012);

4. DP 4: Tilletia indica Mitra (2014);

5.DP 5: Phyllosticta citricarpa
(McAlpine) Aa on fruit (2014);

6. DP 6: Xanthomonas citri subsp.
citri (2014).

At present, the Technical panel on di-
agnostic protocols (TPDP) has 31 draft
standards on its agenda (Table 1).

In May 2014, the Standards Commit-
tee approved for member consultations
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IX identifies the contribution of RPPOs
in achieving the objectives of the Con-
vention. The responsibilities of RPPOs
include, but are not limited to coopera-
tion with the IPPC Secretariat and CPM
in developing international standards.
By definition, a Regional Plant Protec-
tion Organization is an intergovern-
mental organization functioning as the
coordination body for National Plant
Protection Organizations on the level
of the FAO region it covers. Currently,
there are ten RPPOs, with only some
of them developing regional standards.
The European and Mediterranean Plant
Protection Organization (EPPO), joined
by the Russian Federation in 1956, is
among the latter.

Under Article V of the EPPO Con-
vention, the functions of the Organi-
zation include developing principles of
good practice in the application of phy-
tosanitary measures and regional stand-
ards, as well as advising member coun-
tries on technical measures necessary to
prevent the introduction and spread of
regulated pests, particularly measures
for inspection and testing, certification,
treatment, survey and eradication. For
these functions to be carried out, the

Since 2012, the IPPC
Standards Committee
has been enjoying the
authority to approve

diagnostic protocols on
behalf of the CPM.

Working Party on Phytosanitary Regu-
lations directs 20 Panels engaged in the
process of developing regional stand-
ards. Diagnostic protocols fall within
the scope of activities of five Panels: on
diagnostics and quality assurance, on
diagnostics in virology and phytoplas-
mology, on diagnostics in entomology,
on diagnostics in bacteriology, and on
diagnostics in nematology. Moreover,
annual meetings held jointly by EPPO
and the European Mycological Net-
work provide for the development of
draft diagnostic protocols for plant dis-
eases caused by fungal pathogens. And,
in 2015, a new EPPO Panel — Panel on
Diagnostics in Mycology will have the
first meeting.

A draft diagnostic protocol is pre-
pared by one expert following the
approved format to include all the re-
quired information on detection and
identification of a specific pest. Authors
are also recommended, whenever pos-
sible, to provide data on validation of
tests mentioned in diagnostic protocols.
Drafts are reviewed by specific EPPO
Panels and then send to EPPO member
countries for consultations. Diagnostic
protocols along with other EPPO stand-
ards are approved by the EPPO Coun-
cil meeting annually in September and
subsequently published in the EPPO
Bulletin.

Today, over 100 EPPO diagnostic
protocols have been approved, they all
belong to the series PM 7 Diagnostics.
Some diagnostic protocols were with-
drawn after the adoption of the relevant
international standard for phytosan-
itary measures (ISPM), as is the case
with EPPO Standard PM 7/3 Thrips pal-
mi (Annex to ISPM 27: DP 1: Thrips pal-
mi Karny was adopted in 2010), or after
two standards were combined into one,
as is the case with PM 46 and 47 — now
itis one EPPO Standard PM 46 «Mycos-
phaerella dearnessii and Mycosphaerella
pini».

New standards are continuously draft-
ed. At present, the EPPO Panels develop
draft diagnostic protocols for Spodoptera

Table 1. Draft Diagnostic Protocols Being Developed by the TPDP*

Draft DP recommended by TPDP to SC for

1. | Xanthomonas citri subsp. citri oo e bl e e 1
. | it e Draft DP.approved by SC for member
consultations
3. | Liberibacter solanacearum Authors called
4. | Phyllosticta citricarpa SC reviewing formal objection
S| s Draft DP.approved by SC for member
consultations
. Expert comments on draft DP being reviewed
6. | Genus Liriomyza by TPDP
Tephritidae: Identification of immature stages of fruit .
7o | . . Pending
flies of economic importance by molecular techniques
8. | Ditylenchus destructor / D. dipsaci Draft DP'approved by SC for member
consultations
Expert comments on draft DP being reviewed
9. | Sorghum halepense by TPDP
10. | Striga spp. Draft DP under development
1L || Bt b vl Draft DP with TPDP comments to SC for
approval
Tomato spotted wilt virus (TSWV), Impatiens necrotic
12. | spot virus (INSV) and Watermelon silver mottle virus Draft DP under development
(WSMoV)
13. | Xyllela fastidiosa Draft DP under development
14. | Liberibacter spp. / Liberobacter spp. Draft DP under development
15. | Phytophthora ramorum Draft DP under development
16. | Puccinia psidi Draft DP under development
17. | Fusarium moniliformis / moniforme syn. E circinatum Authors called
18. | Bactrocera dorsalis complex Draft DP under development
19. | Conotrachelus nenuphar Authors called
. Expert comments on draft DP being reviewed
20. | Bursaphelenchus xylophilus by TPDP
21. | Aphelenchoides besseyi, A. ritzemabosi and A. fragariae Expert comments on draft DP being reviewed
by TPDP
9, | Biieeses (gare) Draft DP.approved by SC for member
consultations
23. | Citrus tristeza virus Expert comments on draft DP being reviewed
: by TPDP
24. | Begomoviruses transmitted by Bemisia tabaci Draft DP under development
25. | Dendroctonus ponderosae syn. Scolytus scolytus Draft DP under development
26. | Anoplophora spp. Draft DP under development
27. | Anguina spp. Authors called
. Expert comments on draft DP being reviewed
28. | Xanthomonas fragariae by TPDP
29. | Gymnosporangium spp. (2004-008) Pending
30. | Anoplophora spp. Draft DP under development
3. | T st Expert comments on draft DP being reviewed

by TPDP

* The information is extracted from the List of topics for IPPC standards last updated on 29 May 2014 and found on the IPPC web-site: https://www.ippc.int/
sites/default/files/documents/20140623/listoftopicsforippcstandards_en_2014-06-23_201406231718--377.56%20KB.pdf.
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Fig. 3. The page with diagnostic
protocols on the International
Phytosanitary Portal

(Source: http://www.phytosanitary.
info/tag/diagnostic-protocols)

spp., Anastrepha obliqua, Phytophthora
lateralis. Besides, guidelines are being
developed on using DNA Barcoding for
diagnostics of regulated pests.

Apart from drafting new diagnos-
tic protocols, EPPO regularly revises
adopted standards. Now, the following
diagnostic protocols are being updated
and amended: PM 7/7 (1) Aleurocanthus
spiniferus, PM 7/8 (1) Aleurocanthus wo-
glumi, PM 7/18 (2) Monilinia fructicola,
PM 7/28 (1) Synchytrium endobioticum,
PM 7/29 (2) Tilletia indica, PM 7/4 (3)
Bursaphelenchus xylophilus, PM 7/39 (1)
Aphelenchoides besseyi, PM 7/40 (3) Glo-
bodera rostochiensis and G. pallida, PM
7/87 (1) Ditylenchus destructor and Dity-
lenchus dipsaci (to add D. gigas), PM. 7/95
(1) Xiphinema americanum sensu lato,
PM 7/32 (1) Plum pox potyvirus, and
PM 7/33 (1) Potato spindle tuber viroid.

During its session in September
2014, the EPPO Council approved new
diagnostic protocols — Pseudomonas
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syringae pv. actinidiae, ‘Candidatus
Liberibacter africanus, ‘Candidatus Li-
beribacter americanus’ and ‘Candidatus
Liberibacter asiaticus, and Guidelines
for the organization of interlaboratory
comparisons by plant pest diagnostic lab-
oratories, and the revision of PM 7/76
Use of EPPO diagnostic protocols.

oped — for Citrus Tristeza Virus (2013)
and Citrus Huanglongbing (2012).
COSAVE’s standard setting touch
upon phytosanitary diagnostics only in
Standard 7.2 Harmonization of analyti-
cal procedures and methods for diagnosis
of pests (Armonizacion de procedimien-
tos y métodos analiticos para plagas)

Beside ISPMs, the international status is also enjoyed
by Regional Standards for Phytosanitary Measures
(RSPMs) developed by Regional Plant Protection

Organizations (RPPOs).

Other RPPOs are not as efficient as
EPPO in producing diagnostic protocols.
For instance, the North American Plant
Protection Organization (NAPPO) has
prepared 40 regional standards within
the framework of its standard setting ac-
tivities (Article 3, NAPPO Constitution),
with only two diagnostic protocols devel-

establishing criteria for harmonizing
and implementing procedures and di-
agnostic methods for identification of
regulated pests by analytical laborato-
ries accredited by NPPOs and COSAVE.

Efforts taken by Regional Plant Pro-
tection Organizations (RPPOs) in de-
veloping diagnostic protocols for the

Diagnostic protocols
along with other EPPO
standards are approved
by the EPPO Council
meeting annually

in September and
subsequently published in
the EPPO Bulletin.

sake of harmonized regional approach
to plant quarantine diagnostics are of vi-
tal importance. Within the framework
of global harmonization many regional
standards serve as the basis for interna-
tional protocols developed under the
leadership of the IPPC Technical panel
on diagnostic protocols.

Notwithstanding the global commu-
nity involvement, the number of inter-
national and regional diagnostic proto-
cols is insufficient to meet the need for
quality performance of plant health lab-
oratories. In pursuance to fulfill the ob-
ligations stipulated in Article IV of the
IPPC (1997), in particular with regard
to surveillance, inspection of import-
ed goods and export certification, Na-
tional Plant Protection Organizations
(NPPOs) develop their own diagnostic
protocols for regulated pests.

Implementation of national diag-
nostic protocols is in line with the pro-
visions of the WTO SPS-Agreement.
Article 3.3 of this Agreement states that
“members may introduce or maintain
sanitary or phytosanitary measures
which result in a higher level of sani-
tary or phytosanitary protection than
would be achieved by measures based
on the relevant international stand-
ards, guidelines or recommendations,
if there is a scientific justification, or as
a consequence of the level of sanitary
or phytosanitary protection a Member
determines to be appropriate in accord-
ance with the relevant provisions of par-
agraphs 1 through 8 of Article 5”. Relia-
bility and accuracy of diagnostics using
national diagnostic protocols is ensured
by the country’s official procedures in
place for approval and revision of such
documents as well as by quality control
at plant health laboratories.

Regardless of traditional nation-
al plant health diagnostic systems,
all countries favour standardized
approaches to diagnostic protocols.
Efforts to harmonize and formalize
diagnostics of both quarantine and

non-quarantine plant pests are taken by
countries, economic unions and inter-
national organizations. It is worth men-
tioning that, in order to assist countries
to exchange their experience in plant
health diagnostics, the Secretariat of
the International Plant Protection
Convention launched a web-page at
the International Phytosanitary Portal
(http://www.phytosanitary.info/tag/di-
agnostic-protocols) featuring the data-
base on diagnostic protocols shared by
Regional and National Plant Protection
Organizations.

Over the past twenty years, the world
community made a huge step to setting
up a harmonized international system
for approval and revision of diagnostic
protocols. Undoubtedly, a lot is still to
be done by each and every country and
international organization; however,
all endeavors to formalize and unify
approaches to plant health diagnostics
have already brought forth quite a num-
ber of positive results. The accomplish-
ments include international and region-
al diagnostic protocols, databases on
quarantine pests with morphological
and genetic details, diagnostic method
validation systems, and up-to-date de-
velopments and technologies used for
conducting onsite diagnostics in fields
and at border entry points.
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MCCJIEDIOBAHUE YCJIOBUN

NOAroTOBKMN N XpaHeHNsA o6pasyoB

ONA NpoBeaeHnA MeXxnabopaTopHbIX CINYNTENbHbIX
NCMNbITaHN MO BbIABEHMIO U NAEHTUONKALNY
BO30yauTena 6ypon 6akTepuanbHOM rHUNM Kaptodens
Ralstonia solanacearum

E.C. Masypun, samecmumenv oupexmopa PI'bY « BHUVKP»

N.0. Kamaes, nauanvHuk HayuHo-3kcnepumenmanvrozo omoena ®I'BY « BHUNKP»

M.I. Ka6oynosa, nayutvtii compyoHux HayuHo-axcnepumenmanvrozo omoena ®I'Y « BHUNKP»

M.B. Konuna, cmapwuii Hayunvlii compyonux nabopamopuu muxonozuu U1 ®I'BY « BHUNUKP»

I.H. Mam=sawoea, Mmaaowuii HayuHvtil cOmpyoHux
HayuHo-IKcnepumenmanvuozo omoena PIbY « BHUWKP»

MexmabopaTopHble CIMYUTEIbHbIE
ucnbiTauusa (MCH) mo3BonAmT KaTh
00beKTUBHYIO I HE3aBUCUMYIO OLIEHKY
KOMIIETEHTHOCTH TabopaTopuii Ha oc-
HOBe IIPOBEIeHN VCIIBITAHUIT OTHIUX U
TeX )Ke 00beKTOB 110 OIpeieIeHHOMY
HabOopy KOHTPOJIMPyeMbIX IIOKa3aTereit
B COOTBETCTBUM C 3apaHee yCTAHOBJICH-
HBIMM yCToBUsIMU [6]. PerynsipHoe y4a-
ctue B MCU aBnseTca HeoOXOIMMbIM
TpeboBaHMEM IS AKKPEAUTALIUY JTI0-
OBIX MCIIBITaTENbHBIX TabopaTopuit [1].

Tl AMarHOCTNYeCKUX LIeHTPOB CH-
CTeMBbI KapaHTVMHA PACTEHUII B IIEPBYIO
odyepesib UMeeT 3HaYeHME TOYHOCTD
olpefie/ieHNs BULOBOI MPUHAIEX-
HOCTY KapaHTUHHBIX BPEIHBIX Opra-
HI3MOB, YTO MOXeT OBbITh IIPOBEPEHO
B xoge MCM ¢ ncnonb3oBaHmeM KOH-
TPONbHBIX 06pasioB. KoHTponbHbBIE
006pasIbl IPEfCTABIAIT 06011 TOUHO
UIeHTUGUIVPOBAHHBII LIEJIBII Opra-
HI3M (HaIpuMep, HaCEKOMBbIe, CeMeHa
pacTeHMiT) MU ero YacTy (9KCTPAKTHI
OaKTepuanbHBIX KYIbTYP, MULEINIL
rpubOB U Ap.), MUIIEHHbIE )KM3HECTIO-
cobnoctu. [TocmenHee O3BOIACT OT-
IpaBIATh 06pasibl B 1abopaTopun 6e3
¢duTocaHNTapHBIX orpaHnydenuit. Ecin
HOATOTOBKA SHTOMOJIOTMIECKOTO MaTe-
puana He BBISBIBAET 0COODBIX CJIOXKHO-
CTelt, TO 1A MICCIeOBaHMA OaKTepuit
HeoOXOAMMO IpoBeeHe KOMIITeKca
MepOIPUATNI, BK/IIOYAOIETO JINIIe-
HIle )KM3HEeCIIOCOOHOCTI KIeTOK, UX

48 KAPAHTVH PACTEHUN

HOJTOTOBKY U XpaHeHNe /s IIOCTIeny-
IOIIETO BBIAB/ICHNSA U UIeHTUDNKALINIL.

Bos6ynurens 6ypoit 6akTepnu-
anbHOI THUIN KapTodens Ralstonia
solanacearum (Smith, 1896) Yabuuchi et
al., 1996 OTHOCUTCS K YMCITY KapaHTHH-
HBIX BPEJJHBIX OPTaHI3MOB J/I1 MHOTYX
cTpaH, BKIw4asa u Poccurwo. [JanHbI
HaTOTeH MOXET IMPUYUHATH 3HAUU-
TeJbHBII 9KOHOMUYECKNUit yuiepob,
CHIDKas yposkait kaprodens Ha 40%
u BbI3bIBas 6onee 50% moTephb KIy6-
Heit ipu xpaHeHuu [3]. VIHTpopykums
R. solanacearum B HOBbIe PETMOHBI
Jallje BCero MPOUCXOAUT C CEMEHHBIM
U TIPOJOBONbCTBEHHBIM KapTodernem,
3apaKeHHBIM 6aKTepHaIbHOI NHPEK-
I¥ell, B TOM 4MCIIe ¥ B TATEHTHOM CO-
CTOSHUM, YTO TpebyeT IMpUMeHeHUs
HaJIe)KHBIX METOJ0B IMaTHOCTUKY I1a-
TOTeHa.

TpymHOCTM BbIIENIEHUA U UCCTIEHO-
BaHMA OMOIOTMYECKUX CBOVICTB U305~
T0B R. solanacearum, a Takxe OpICTpas
HOTepsI 9TUM MUKPOOPTaHM3MOM IaTO-
TeHHBIX CBOJICTB OCIOXKHSAIOT paboTy
CIIEIMAINCTOB TI0 BBISABICHNIO 9TOTO
B030yanTensa. Cpeayt MeTOLIOB MAEHTH-
¢dukanun Bo36bynuTens 6ypoit 6axte-
pMaNbHOI THIIM Hauboee TOYHbIMI,
OTIePaTUBHBIMU ¥ YYBCTBUTEIbHBIMMI
SBJIAIOTCA MOJIEKY/IAPHO-TeHeTUYeCKIe
METOJbI, HAllpUMep IONMMepasHas
nenHas peakuns (ITILIP). K nacrose-
MY BpeMeHU He CYILIeCTByeT TpeOoBa-

HUIT UM CTAaHJAPTOB, B KOTOPBIX IIe-
PEeUNCIIIICD OB YCIOBUS MOLTOTOBKY
U XpaHEeHUs KOHTPOJIbHBIX 00pasIoB
R. solanacearum pns nmpoBemeHUs
MCMU B criennann3upoBaHHbIX 1a60-
paropusx. Kpome aToro, KoHTponbHbIE
006pasIibl JODKHBI OBITh CTAOMTBHBIMIA,
obecreynBas COXpaHeHIe CBOIICTB Ma-
tpuust JHK u nccnenyemoro o6bpexra
B Te4YeHle BPeMeHU, HeoOX0uMOro
It JOCTABKU P06 U MPOBEJeHMs JIC-
CJ/IeJIOBaHUIA.

Bce BblenepevncieHHoe onpene-
JIMJIO IIeNb HAacTosIIell paboThl — nc-
clefloBaHNE YCIOBMI IOATOTOBKIU,
XpaHeHNUA U OTIPaBKY KOHTPOIbHBIX
00pasIoB /I IIPOBEJeHNU MeXTab0-
PaTOPHBIX CIMYMTE/TIbHBIX VICTIBITAHMIA
IO BBIABICHUIO M UJIeHTUUKALUU
B030yzuTesNs 6ypoit rHnm KapToderns
Ralstonia solanacearum ¢ HoMOIIbIO MO-
JIEKYIAPHBIX METOROB. BakHemmmn
(daxTopami, BIUAIOLIMMY Ha KA9eCTBO
KOHTPOJIbHBIX 00PasI[OB, ABIAIOTCS
MEeTOJ, TNIIEeHNUs XU3HECIOCOOHOCTI
KJIeTOK BO30y/UTesI, JOOABIEHIE 9KC-
TPaKTa pacTeHMA-X03AMHA, KOHLEH-
Tpauus KJIeTOK BO3OYAUTENsA, TeMIIe-
parypa 1 AIUTeTbHOCTb XPAaHEHM .

Marepuabl M METOIBI

B pabore mcrnonb3oBaau mITaMM
Ralstonia solanacearum VNIIKR FRs14
u3 komnekiuy ®I'bY « BHUMKP». Bos-
OymuTens 6ypoit THUI KapTodesis BbI-

palMBaIM Ha CENEKTUBHOI IUTATeNb-
Hoit cpepre SMSA [8]. [Tpo6omoaroros-
Ky K1ybHell kapTodens npoBoguIn
cormacao CTO BHMMKP 4.009-2011.
KonnuecTBeHHYI0O OIIEHKY CO-
Dep>XaHuA OaKTepMalbHBIX KIETOK
R. solanacearum npoBoaMIN C IOMO-
b0 METOMA CEPUITHBIX Pa3BeJeHMIL.
J71 5TOTO CyCIEeHAMPOBANN IIETII0
CYTOYHON Ky/IbTYPBI BO3OYANUTENS B
1000 mx1 0,01 M cTepumbHOro docgar-
Ho-conesoro 6y¢epa (PBS) u rorosum
cepuio 10-KpaTHBIX pasBefeHNii, I10-
cnepoBaTenbHO nepenocs 100 MK mpe-
nbipyIiero passefennd K 900 mxm PBS.
Jlanee B IBYKpaTHOM IOBTOPHOCTH
nposoguiu noces 100 MK cycrieHsuu
U3 KaX/011 IpobupKu Ha cpegy SMSA
B vamky IleTpu fyis mopcyera ymcia
konoHneo6pasyromux eguuut (KOE).
PacTuTenbHbIN SKCTPAKT C M3BECT-
HbIM copiepxaHuneM KOE martorena
TOTOBVMJIM aHAJIOTMYHO: nepeHocA 100
MKJI 6aKTepuaJbHON cycreHsuu k 900
MKJI 9KCTpaKTa KIyOHeit KapTodets.

Bo36youmenv 6ypoii 6axmepuanvHoii zHuaU
kapmodgpens Ralstonia solanacearum (Smith,
1896) Yabuuchi et al., 1996 omnocumcs k uucny
KapaHmuHHoIX 6PeOHbIX OP2aAHU3 MO8 OIS
mHozux cmpan, exnodas u Poccuro. [Jannuviii
namozen moxcem NPUYUHIMb 3HAYUMENLHBLIL
aKoHomuuecKuil yuiep06, cHuXas ypoxcaii
kapmodgpens na 40% u evizviéas 6onee 50%
nomepwv KnybHei npu xpanenuu [3].

Iopcuer KOE i xaxxmoro passefe-
HUA KyNbTypHl Ralstonia solanacearum
NPOBOAVIN HA 6-11 JeHb II0C/IE II0CEBA
ABYMs: CIIOCOOAMI: BUSYA/IbHO U C II0-
MOIIIbIO aBTOMATNUYECKOTO CUETUMKA

Puc. 1. Cumnimmomot nopaxcenus
Kapmodens, 3apaxcennozo 6ypoii zHunIvIO
Ralstonia solanacearum:

a) éHewHUll 6U0 NOPANCEHHO20 PACTEHU;
6) nopascetue Ky6Hs;

8) nopascenue npoeoosuLeti cucmemol
cmebns kapmodpernst

(eppo.org, extention.ru, agroaltas.ru)

xomounit Scan 300. Kommaectso KOE
Ky}II)Typr I/ICCTICHYCMOI‘O mITaMMa
R. solanacearum B cepuu 10-KpaTHBIX
pasBefileHNnIT BapbMpoBaao B 1 M1 OT
3 x 107 mo 3 x 10"

Fig. 1. Symptoms of potato brown rot:
a) a damaged plant;

b) a damaged tuber;

¢) damage caused to the potato stem
vascular tissue

(eppo.org, extention.ru, agroaltas.ru)
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ViccnegoBaHme BO3MOXXHOCTH JIUIIIE-
HUS KU3HECTIOCOOHOCT KITETOK MaTO-
reHa ¢ coxpanenueM nenesoit JHK s
nuarHoctuky MetonoM IIIIP «B peanb-
HOM BpeMeHI» IIPOBOAIIV C TOMOIIBI0
BaKyyMHOJI CyIIKJ Ha IIeHTPUPY>KHOM
ncnapurene Eppendorf Concentrator
Plus B TeueHme nByX yacoB mpu 60
°C. Ompepensanu Tak>Xe BO3MOXXHOE
BIMAHNE KapTO(PeTbHOTO 9KCTPAKTa
Ha pe3y/IbTaThl ONbITA. [l 3TOTO MC-
nonb3oBanu 100 MK/ 9MCTOM KY/IbTY-
psl R. solanacearum c pa3nu4HOl KOH-
I[eHTpaIueil KIeToK B 1X dpocdaTrHOM
Oydepe (PB) n cycniensun xaprodesns-
HOT'O 9KCTPAKTa C YUCTON KY/IbTYPOI
R. solanacearum c To¥i Xe KOHLIEHTpa-
et KieTokK. 1 3Toro roToBMIN ce-
puto passesiennit R. solanacearum. V13
KaXXJI0ro pasBefieHus or6upanmu 100
MKJI B IBYKPaTHON IIOBTOPHOCTM: Ha
NIPSIMOJL ITOCEB U /I BAKYYMHOM CYIII-
k. [Toce BeICynIMBaHMs K 06pasiy
no6asysiin 100 MKJI CTepUIBHON BOJIbI,
BBIlEpXXMUBaAN B TedeHne 30 MUHYT
npu TeMiepatype +4 °C 1 mpoBoaym
noceB. Pe3ynbraThl )X1M3HECIIOCOOHO-
CTM ITaTOT€HA OIpeNe/sAIN Ha 4-11 IeHb
TTOCTIe TI0CeBa.

J71s1 onpeneneHnA BIVIAHVA BaKyyM-
HOUI Cymky Ha pe3ynbTarsl [IIP «B pe-
QTPHOM BpeMeHW» MPU AUATHOCTUKE
R. solanacearum u3 Ka>X[0ro CepuitHO-
ro pasBefieHys otoupamu 100 MK s
oigenenua JHK u 100 Mx1 Ha mpoBe-
JleHMe BaKYYMHOI CYIIKMH, C IIOC/IEyI0-
muM BeigenenreM JHK. Dxcrpaximio
IOHK mpoBopgunn us Bcex o6pasijos
(6e3 u mocye BaKyyMHOII CyLIKH, 6e3
U C KapTOQeNbHbIM 3KCTPaKTOM) Ha
ABTOMATUYECKON CTAaHI[MU BBIflesIe-
H1A HyKaenHoBbIX kucnotr TECAN,
Freedom Evo ¢ ucnonpzoBanmem mar-
HutHbIX yactull («M-Cop6 TYB Asro-
mat», 3A0 «CunToNm», MOCKBa).

PeaxiimoHHass cMech /IS TOCTAaHOB-
ku IIIIP «B peambHOM BpeMeHM» CO-
crosima u3: 1X Master Mix («Iuamat»,
Mocksa); 10 mkM KaX/[oro U3 mpait-
mepos (B2F/B2R); 30Hz1a, MeueHHOTO
¢dnyopecueHTHBIM KpacureneM ROX
(3,75 nM B2P); 2,0 mxn [JHK o6pasia
VI CTEPVIBHOMN BOJBI 11O 25 MKII.

ITLIP «B peanbHOM BpeMeHM» TIPOBO-
mun Ha ammmigukarope BioRad 1Q5
IIpH C/IefyIOMMNX TeMIIepaTypHO-Bpe-
MEHHBIX ITapaMeTpax aMIUIN(UKaIN:
10 mMyH ipn 95 °C; 40 nyxsios: 15 ¢ mpn
95°C, 1 My npm 60 °C. VIHTerpampbHbIM
pesynbrarom IIIP «B peanbHOM Bpe-
MeHV» ABJIAETCA 3HaueHMe IIOPOTOBOTO
K, o6osHavaemoe kak C [5].
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Tabnuna 1. YyBcrButenbHoctp Meroga I1ITP
«B peaIbHOM BpeMeH!» /IS 00pasoB YNMCTO KYIbTYPbI
R. solanacearum nocne BakyyMHOJ Cyliku u 6e3 Hee

Ta6muua 2. Bisanue BaKyyMHOI CyIIKM HAa YYBCTBUTETbHOCTD
meropa ITITP «B peanbHOM BpeMeHM» npu fuarHocTuke R. solanacearum

B 9KCTpaKTe Kaprodens

KommmuecrBo

KOE B 1 mn Bakyymnasa

CyLIKa

3uavenne C,

bes BakyymHOI1

CyHIKn

3navyenne C,
KonmuectBo
KOE B 1 M Bakyymnaa bes BakyymHoii
CyHIKa CYLIKM

3x 107 24,2 23,1 1,1
3x10° 27,4 25,9 1,5
3x10° 31,3 29,4 1,9
3x 10 33,1 32,3 0,8
3x10° 36,3 34,8 1,5
3x10? 36,6 35,1 1,5
3x10! 36,9 35,3 1,6
3x10° 37,0 36,9 0,1

Iloxasana 603MOHHOCHY BbIABTIEHUS

u uoeHmuguxayuu 6036youmensi 6ypoii zHumU
Kapmodpens, TuueHH020 HU3Hecnocoo6Hocmu
nocse 6aKyymHoli CyuKu, ¢ npumeHeHuem

MOEKYNAPHBIX MEMOO086.

JanpHemnit 5KCnepuMeHT IPOBO-
Aunu ¢ o6pasuamMm pasBefieHnI Kyb-
TYpbl B M3BECTHOJ KOHIIEHTPALUM,
CMEIIaHHBIMU C KapTOQEeNTbHBIM 9KC-
TpakToM. JI/1s1 mo/ryyeHus CyCceHsun

R. solanacearum c SKCTpaKTOM KapTo-
(e B M3BECTHON KOHIIEHTPALMN U3
HepBOro pasBefieHNs IIPUTOTOBIICHHOI
cycriensuu Bo36ymurens (3 x 107 xre-
Tok B 1 M1 0,01 M crepunpuoro PBS)

Puc. 2. Buewnuii 6uo xononuii R. solanacearum,

svipauientoil Ha cpede SMSA

(xonnexuus PI'BY «BHUUKP», pomo I.H. [Jyouenxo)

Fig. 2. Colonies of R. solanacearum cultured in SMSA

(FGBU VNIIKR’s collection,
photo by G.N. Dudchenko)

3x107 24,4

23,7

0,7

3x10° 29,0

26,4

2,6

3x10° 31,8

30,0

1,8

3x10* 34,3

33,0

1,3

3x10° 36,5

35,3

1.2

3x10° 36,9

35,5

1,4

3x10! 37,1

35,6

1,5

3x10° 37,8

orbupanu 330 MK 1 go6assin 670
MKJI 9KcTpakra Kaprogdena. Takum
006pa3oM ObLT ONTyYeH SKCTPAKT Kap-
toderns, 3apaxxeHHblit R. solanacearum
B koHneHtpanuu 107 KOE/mn. [Janee
roToBuIN cepnio 10-KpaTHBIX passe-
IeHMIT B 9KCTpaKTe KapTodesis, Hoce-
JoBaTenbHO nepenocs 100 MK mpepbI-
ngyuero passegenns K 900 Mk kapro-
(benbHOTO SKCTpaKTa.

V3y4anu BrusHMe CIeRyoImX dax-
TOPOB Ha YYBCTBUTE/IBHOCTb METOMA
IIIJP «B peanbHOM BpeMeHU» IIPU [AU-
arHoctuke R. solanacearum: copepxa-
HIle KOIOHMe0OPasyIoINX efUHNUL] B
uccregyeMoM obpasite ¢ Kaprodenb-
HBIM 9KCTPAKTOM; BIMAHNE TeMIepa-
TypbI XpaHeHus: +4 °C; +28 °C; -20 °G;
B/IMAHIE NPOO/KUTENBHOCTU Xpa-
HeHus: 7 mHeit; 15 mueit; 30 gueir; 180
THEe.

Pesynbrarhi

Hccnedosanue memooa nuuienus

HUZHECNOCOOHOCIMU KTTem oK

$pumonamozena

Ha mepBoMm ararte mcciefoBaHuit
GBIV [TOTYYEeHBI PE3Y/IBTATHI, KACAIO-
mnecsa BIANAHNUA BaKyyMHOI?I Cy]_[IKI/[
Ha XXV3HECIOCOOHOCTb BO3OyAMTENA
6ypoit ramnu Kaprodens. Iloces 06-
PasioB BCeX pasBeJeHUI KyAbTYpbl
R. solanacearum mocie BaKyyMHOI
CYIIKM IIOKA3aJjI, 9TO B 9TOM C/Iydae
POCT KOJIOHUIT BO3OyAUTEILA He HabII0-
mancst (puc. 3), B oTindie ot 06pasios,
HE HOI[BCPI‘HYTI)IX BaKyyMHOﬁI Cy]_[IKe.
Takum 06pa3oM, 6bIIO YCTAHOBIIEHO,
YTO I10CJ1Ie BaKYYMHOI‘/JI CyHIKI/I Kyanypa
BO30YAUTENISI TEPSIET CBOIO KU3HECIIO-
COOHOCTb.

37,4

0,4

Ha BTOpOM 3Tamne ucciefoBaHuin
oIpefieNA/ BO3MOXKHOE B/IMSAHNE Ba-
KYYMHOJI CymKy Ha pesynbrartel [IITP
«B peanbHOM BpeMeHM». Vccmenyemble
00pasIibl, TOTyYeHHDIE M3 CYCTIeH3WN
mocrie BaKyyMHOM CyIIKy 1 6e3 Hee,
ITOKa3a/Ii MOJIOKUTENNbHBIN pPe3ynIbTaT
npu nposegenun I1IIP «B peanpbHOM
BpeMeHN» C 30HJ[OM, CIIeI[MUIHBIM
mia R. solanacearum (tabm. 1).

Kak 6bI7T0 ycTaHOB/IEHO, 3HAUEHNE
IIOpOroBOro IMKJIa YyBEIMYNBAECTCA
¢ ymenbimenneM cogepxxanusa KOE,

Puc. 3. Bruanue eakyymHoil cyuxu
Ha scusHecnocobnocmo R. solanacearum,
svipaujentoii nHa cpede SMSA

Fig. 3. Influence of vacuum drying
on the viability of R. solanacearum
cultured in SMSA

Konuvecteo KOE
B1mn

3x 10"

3x 10’

3x10°

3x10"

Pocr kononmid
so3abygurena

Be3 BaKyyMHOMN CyllKK
(npamoii noces)
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Ta6mua 3. YyscrBurenbHocTh Meroaa IIIIP «B peanbHOM BpeMeHM»
npu guarHocTuke R. solanacearum B sKcTpakTe KapTodens

C IpOBefieHMeM U 6e3 IPOBeAeHN A BAKYyMHOIT CYIIKM B 3aBICUMOCTH
OT pasBefleHNA KYIbTYPbl, TeMIIEPaTypbl I BpeMEeHU XpaHEeH A

10° 23,3 24,3 24,6 24,6 24,7 25,6
10° 26,6 27,8 27,9 28,0 28,0 29,1
10* 29,6 31,0 30,8 31,1 31,0 32,3
+4 °C
10° 32,6 33,7 34,4 35,7 34,6 36,0
102 - 35,5 - 36,7 - 37,1
10t - - - - - -
10° 23,2 26,0 23,6 27,2 23,9 27,6
10° 26,6 29,9 27,1 30,8 27,3 31,1
10* 29,2 32,4 30,3 34,3 31,0 34,4
+28 °C
10° 32,1 35,7 32,3 36,1 33,7 -
10? 36,6 36,4 36,7 37,6 36,7 -
10! - - - - - -
10° 234 23,5 24,0 23,8 24,1 24,4
10° 26,5 26,7 27,4 27,8 27,4 28,5
B 10* 29,8 30,7 30,1 31,1 30,6 31,2
10° 33,5 33,9 33,7 34,5 33,9 34,8
10? 36,4 36,9 36,4 38,5 37,4 38,9
10! 36,1 37,0 - - - -

Y o6pa3uoe c kapmogenvrvim IKcmpaxmom
nocsne 6aKyymHoli CyuKu 3Ha4eHUs HoOP0o208vIxX
UUKI06 OvLu 8viuie, yem y 00paA3106

6e3 saxyymHoii cywiu.

IIpJ 3TOM Y 06pasnioB 6e3 BaKyyMHOI
CYLIKY peruCTpUpyoTCca 6onee paH-
HIe 3HaYeHUS TAaHHOTO MOoKa3aTesns.
Takum o6pa3om, mokazaHa BO3MOXK-
HOCTD BBIABJICHUA U UeHTUDUKALIIN
BO30yAuUTeNA OYpOIi THIIN KapToderd,
JIUIIEHHOTO KM3HECITOCOOHOCT TIOCITE
BaKYYMHON CYUIKM, C IpMMEHEHNEM
MOJIEKY/IAPHBIX METOOB. ITO, B CBOIO
ouepenib, CBULETENbCTBYET O COXPaH-
Hoctu JIHK marorena mocie nuireHns
ero xusHecrocobHoctu. Ilpumenenne
BAaKYyMHOII CYLIK! IIPUBOANIIO K yBe-
JINYEHUIO 3HAYEHU A C1 ot 0,1 10 1,9, yTo
He MOJKET CYIIeCTBEHHO MOBINATD Ha
Pe3y/IbTaThl AMArHOCTUKN.
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Brnuanue paxmopa «akcmpaxm
Kapmodena» na appexmuernocmo
onpedenenus pumonamozena
breino mokasano, uro merton I111P
«B peaTbHOM BpeMeH» MO3BOJISIT 06-
Hapyxutb [JHK Bo36yauTens Bo Bcex
VICCTIEIYEMBIX Pa3BeJeHMsAX KY/IbTY-
PbI, BHECEHHOII B 9KCTPAKT KapToderst
(tabn. 2). AHaIOTMYHbIE pe3y/IbTaThl
GBIV TTOTYI€eHBI JIS YMCTOI KY/IBTYPBI
R. solanacearum, cycnieHfMpOBaHHON B
1x PB. ¥V 06pasuos ¢ kapTodenbHbIM
9KCTPAKTOM HOC/I€ BAKYYMHOI CYLIKI
3HAYEHMS TIOPOTOBBIX ITUKIOB OBUIN
BBIIIIe, YeM Y 006pasLoB 6e3 BaKyyM-
HOJI CYLIKM. AHAQ/IOTMYHAs TeHIEeHIINs

Hab/mofanach 1 i 06pasiioB YUCTOI
KyNIbTypbl maToreHa B 1x PB. Ilo-Buau-
MOMY, B IpOIecce BAaKYyMHOI CYLIKI
IMPOUCXOANIA YaCTUYHAA Jerpajaus
IHK, 4To mpuBeno K yBelTn4eHNIo 3Ha-
genus C ot 0,4 o 2,6. B nenom xap-
TO(ETbHBIN 9KCTPAKT HE MOXET CY-
IIeCTBEHHO IOBIMATH HA PE3Y/IbTaThl
IVIaTHOCTYUKH MICC/IEyeMOTo aToreHa
MeTopioM IIIIP «B peanbHOM BpeMeHM».

Daxmopvt xpaneHus

KOHMPONbHLIX 00pa31406

Ouenky BnusAHUA PaKTOPOB pasBe-
IeHMsI, TeMIIepaTypbl U BpeMeHM! Xpa-
HEHN Ha YYBCTBUTENIbHOCTD JIarHO-
CTUKY BO36yuTeNst 6YpOit THUIN Kap-
todens meronoMm IIIIP «B peanbHOM
BpeMeHI» IPOBOAUIIN C J0OaBIeHNeM
u 6e3 foOaBIeHNs TAlla BAKYYMHOI
cymku (tabm. 3). Boiio ycTaHOBIEHO,
YTO JAHHBII METOJ MO3BOJAT 0OHa-
pyxutb OIHK R. solanacearum npu

KoHIeHTpauuu ot 10° fo 102 keTox
B030yauTesns B 100 MKJI 9KCTpaKTa Kap-
todernss. OgHaKO IMpM KOHI[EHTPAL[UN
K1etok R. solanacearum, paBuoit 107,
ITaHHBIM METOIOM BO30YIUTENb BbLAB-
JIeH He ObUI. BBIABIEHO, UTO € YMeHb-
IIeHMeM KOHIIeHTPaLuU BO30yAUTeNA
B CYCIIeH3MV HAaOJIIOfA/IOCh YBEeITYEHNIE
3HayeHuri moporosoro nukna C. Ito
YKa3bIBaeT Ha CHIDKEHIE COfepyKaHUA
uenesoit [JHK B mpobe mo mepe Bo3-
pacTaHNA Ieprofia ee SKCIO3UIUIN.
XpaHeHUe Ipy TeMIleparype, pas-
HOJT +4 °C, m03BOIANO0 0OHAPY>XUTD
JHK Bo36ynnTens B KOHLIEHTpaLuu
ne meHee 10° KOE meromom ITIP «B
pearbHOM BpPEeMeHI» C MICCTIeRYeMbIMNI
o6pasiaMu ocjie BaKyyMHOI CYIIKI,
y 06pasIioB 6e3 BaKyyMHOJ CYIIKI — B
KOHIIEHTpALM He MeHee 10% Takum
006pasoM, 6BIIO YCTaHOBJICHO, YTO Ba-
KyyMHasl CyIIIKa B/IMAET Ha KOIMIECTBO
nenesoit JJHK matorena B mpob6e: pas-
NVYYSA B TOPOTOBBIX IIMKJIAX BapbUpO-
Basu o1 0 1o 1,4 (B cpeguem 0,9). Xpa-
HeHue 00pa3LioB IOC/Ie CYLIKY B Tede-
Hue 30 fHel npu TeMneparype +4 °C
IIPUBOMIO K BO3PACTAHNIO ITOKa3aTe-
JI1 IOPOTOBOTO VK/IA B CpefHeM Ha 1,6.
Mertop IILIP «B peanbHOM BpeMeHI»
00pa3sIoB IIpJM TeMIlepaType XpaHeH!s
+28 °C mo3BOJLAN UAEHTUPULMPOBATD
JOHK Bos6ynurens R. solanacearum Bo
BCeX JICCIIEN[yeMBbIX CYCIIeH3MAX C pas-
MUYHBIMY KOHIIEHTPAIMAMU KIE€TOK
B KapTO(eIbHOM 3KCTPaKTe CIOyCTs 7
pHelt skcnosunuu. Croycra 30 fHeil B
obpasnax nocjae BaKyyMHOI CYIIKK
B KOHLIEHTpaluy, paBHoii 10', Bo36y-
IUTeNTb He ObUT BbIsiBNIeH. Toraa Kak B
obpasnax 6e3 BaKyyMHOJ CYLIKV IIPU
TOJI J)Ke KOHIIeHTpaluy BO30yaUTeNb
BBIABJIEH He ObUI Ha 14-e CyTKM XpaHe-
HIA, 2 Ha 30-e CyTKM IaToreH O6bIT 06-
Hapy>XeH TOJIbKO JINIIb PV BBICOKMX
KOHIIEHTpaIusX, HaunHas ¢ 10%
XpaHeHne 00pasIioB IIOC/Ie BAKYYM-
HOJ CymKy npu Temmneparype +28 °C
IPUBOANIO K YBETMYEHNIO 3HAYCHA
noporosoro uykiaa C B npemenax 2,8—
4,0 mo cpaBHeHMO ¢ obpasuamu, He
MOJBEPTHYTBIMM CYIIKe. BBITO moka-
3aHO, YTO TP TeMIIePaType XpaHEeHN
+28 °C BaKyyMHas CyIIKa OKa3bIBajia
CyIIeCcTBEHHOE B/IVIAHINE Ha pe3y/IbTa-
TBI JUATHOCTYIKY BO30ynuTesnsa 6ypoii
raunn kaprodens. [Ipu aTom xpane-
Hyle 00pa3LoB IOCTIe CYIIKY B TeYCHNe
30 gHei mpu JAaHHOI TeMIeparype

MIPUBOJM/IO K YBETMYEHNIO 3HAYE€HUA
oporosoro nukia fo 1,6. Kpome roro,
C yBeIMYeHMEM CPOKa XpaHeH!:A 06pas-
110B BBIABUTD 1eneByio JHK mpu kon-
IIEHTpalMAX, MEHBIINX 10%, He npep-
CTaBJISTIOCh BO3MOYKHBIM.

IIpn temneparype xpaHeHusa —20
°C JHK Bos6ygutens R. solanacearum
OOHapy>XMBa/IM B UCCIELyeMBIX 06-
pasuax KoHieHTpanuei 10? u Bbie ¢
nomoubio Metoga IIIIP «B peanbHOM
BpeMeHM». IIpn yBennuenuu aamrensn-
HOCTM) XpaHeHUsA 00pasLoB Lie/IeBYIO
JHK BbIABIAIN IpU KOHLEHTPALUK
KJIeTOK BO30ypurensa He MeHee 10°B
100 MK KapTO(eIbHOrO 9KCTPAKTA.
[TpuMeHeHNe BAKYYMHOI CYLIKK Y 00-
PasoB ¢ KapTo(denbHBIM IKCTPAKTOM
MIPUBOJM/IO K YBETMYEHNIO 3HAYE€HUA
TIIOPOrOBOTO LUKJ/IA Ct ot 0,1 go 1,1.
O6pasipl mocme BaKYyMHOM CYIIKM,
XpaHAmueca B Tedenne 30 gHeN nIpu
-20 °C, paroT yBenm4eHme Ioporooro
LIIMK/IA B CpefHEM Ha 1,2, 4TO HEe3HA4N-
TeNbHO CHIDKAEeT 4YBCTBUTENbHOCTD
VICTIO/Ib3YEMOTO METO/ja IMaTHOCTUKI.

Ha cnenyromem stamne uccnefoBanm
mnutenpHoe (6 Mec.) XpaHeHUe KOH-
TPOJIbHBIX 00Pa3LIOB IIpK TeMIIepaType
-20 °C. B0 yCTaHOB/IEHO, YTO METO,
TP «B peambHOM BpeMeHM» TO3BOIA-
€T JIOCTOBEpPHO BBIABUTD Haymmuue JTHK
BO30OyaMTENA 6ypOTt THUIN KapTodens
npu KoHueHTpanyuu 10° u Beimre. Of-
HaKoO JITUTe/IbHOE XpaHeHe 00pas1ioB
CKa3bIBaeTCA Ha CHVDKEHUU IYBCTBHU-
TETBHOCTYU METOJa MMATrHOCTUKU, KaK
BUJHO 13 puc. 4.

3aknrogeHne

BakyyMHasi cymKa IOTHOCTBIO
JMINana KJIeTKM Bo3bypurena Oypoir
6akTepuaabHON THUIM KapTodens
JKM3HECIIOCOOHOCT, YTO IIO3BOISIET
JICIIO/Ib30BATh AHHBII METOZ JISI IIOJI-
TOTOBKM KOHTPOJIBHBIX 0OPA3IIOB 1 X
nepecbUIKN 11 nposenenusa MCI 6e3
¢$uUTOCAHNTAPHBIX OrPAHIYEHIL.

IIpoBeseHne aTama BaKyyMHOI
CYIIKM 4YUCTOI KYAbTyphl Ralstonia
solanacearum B KapTOoQeIbHOM 9KC-
TpakTe U PocaTHO-coneBoM Oydepe
HE3HAYNTE/TbHO IOBBIIIAIO 3HAYEH IS
[IOPOTOBOTO IUKJ/IA IIPU ITOCTAHOBKE
IIIIP «B peabHOM BpeMeHM» (110 CpaB-
HEHMIO C OTCYTCTBYIEM 9TOTO ITAlA).

Kontponbusie 06pasusl Ralstonia
solanacearum pns MCU, npenna-
3HAYeHHBIE [JIsI TPAHCIOPTUPOBKI,

ILOJDKHBI HPECTABIATh COO0I BbI-
CyIIEHHBI NoJ BakyyMoM nipu 60 °C
KapTo(denbHBI IKCTPAKT C COflEPIKa-
HIEM KJIeTOK IaHHOTO QUTOMaTOreHa
B KoHIleHTpanuu ot 10° go 10° B 100
MKJI 3KCTpaKTa. Jlomyckaerca xpa-
HeHMe 00pasloB IIpK TeMIeparype
+28 °C ne 60mee 30 gHert.
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Interlaboratory comparisons (IC) al-
low to perform unbiased and independ-
ent evaluation of laboratories’ com-
petence based on their performance
in conducting tests on the same items
against a set of controlled parameters in
accordance with predetermined condi-
tions [6]. Regular participation in the IC
is a mandatory requirement for accredi-
tation of any testing laboratories [1].

Accurate species identification of
quarantine pests is of primary impor-
tance to plant health laboratories. The
accuracy of identification is verified
through IC using control samples.
A control sample is accurately identified
devitalized whole organisms (such as
insects, plant seeds) or their parts (bac-
terial cell extracts, fungus mycelia, etc.).
Devitalized samples can be shipped to
laboratories without any phytosanitary
restrictions. If preparation of entomo-
logical specimens presents no diffi-
culties, bacteria are studied through a
range of activities including devitali-
zation of cells, their preparation and
storage for subsequent detection and
identification.

Ralstonia solanacearum (Smith,
1896) Yabuuchi et al., 1996, the causal
agent of potato brown rot, is a quar-
antine pest in many countries, includ-
ing Russia. The pathogen is capable of
causing significant economic damage,
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reducing crop yields by up to 40% and
destroying over 50% of tubers during
storage [3]. R. solanacearum is usually
introduced into new areas with seed
and ware potatoes; the bacterial infec-
tion can be either active or latent which
calls for reliable methods of the pest di-
agnosis.

R. solanacearum is difficult to isolate
and the biological characteristics of its
isolates are hard to study which along
with rapid loss of pathogenicity of the
bacterium complexifies its detection.
The most accurate, rapid and sensitive
methods used for identification of the
pathogen causing potato brown rot are
molecular-genetic methods, such as
polymerase chain reaction (PCR).

Currently, there are no requirements
or standards for preparation and storage
of R. solanacearum control samples for
IC at specialized laboratories. Moreover,
control samples should be stable to pre-
serve the properties of the DNA matrix
and tested object during shipment and
testing.

All the above mentioned predeter-
mined the aim of this paper which is to
investigate conditions for preparation,
storage and shipment of control sam-
ples for IC for detection and identifi-
cation of Ralstonia solanacearum using
molecular methods. The major factors
affecting the quality of control samples

are the devitalization method for the
pathogen cells, addition of a host plant
extract, concentration of the pathogen
cells, storage temperature and duration.

Materials and methods

In our study we used Ralstonia sola-
nacearum VNIIKR FRsI4, a strain
from the All-Russian Plant Quarantine
Center’s (FGBU VNIIKR) collection.
The pathogen was cultured in the SMSA
growth medium [8]. Potato tubers were
prepared in accordance with the FGBU
VNIIKR Technical Standard 4.009-
2011.

The quantitative assessment of the
bacterial cells was performed using a se-
rial dilution method. To that end, aloop
infected with the 24-hour bacterial cul-
ture was suspended in 1000 uL of 0.01 M
sterile phosphate buffered saline (PBS);
a series of ten-fold dilutions were per-
formed by gradually transferring 100 pL
of the previous dilution result into 900
uL of the PBS. Then, 100 uL of suspen-
sion from every tube was plated on Petri
dishes with the SMSA growth medium
in two replications to count the number
of colony-forming units (CFUs).

A plant extract with a known quan-
tity of CFUs of the pathogen was pre-
pared in the similar fashion: 100 pL of
the bacterial suspension was transferred
into 900 uL of the potato tuber extract.

The number of the CFUs in every
Petri dish was counted on the 6th day
after plating in two ways: visually and
using Scan 300 —an automatic colony
counter. The number of the CFUs of the
tested R. solanacearum strain in a series
of ten-fold dilutions varied from 3 x 107
1o 3 x 10" per 1 ml.

The possibility of devitalizing the
bacterial cells while preserving the tar-
get DNA used in real-time PCR-based
diagnosis was investigated by vacuum
drying on Eppendorf Concentrator
Plus, a centrifugal vacuum concentra-
tor, at 60 °C for two hours. Potential
effects of the potato extract on the test
results were also assessed. With this in
view, we used 100 pL of a pure R. sola-
nacearum culture of various cell con-
centrations in 1x of a phosphate bufter
(PB) and potato extract suspensions
with pure R. solanacearum culture of
the same cell concentrations. To that
end, a series of R. solanacearum dilu-
tion was performed; 100 pL of every
dilution result was taken in two repli-
cations — for direct plating and vacu-
um drying, 100 pL of sterile water was
added to the dehydrated sample; the
sample was first kept at +4 °C for 30
minutes and then plated. The viability
of the pathogen was checked on the 4™
day after plating.

To determine the impact of vacuum
drying on the results of real-time PCR-
based diagnosis of R. solanacearum,
from every dilution result we took 100
uL for DNA extraction and 100 pL for
vacuum drying with subsequent DNA
extraction. DNA was extracted from
each sample (both vacuum-dehydrated
and non-vacuum-dried, and both with
and without potato extract) using an
automated nucleic acid extractor Free-
dom EVO by Tecan utilizing magnetic
particles (M-Sorb TUB Avtomat, ZAO
Sintol, Moscow).

The reaction mixture for real-time
PCR analysis was as follows: 1X Mas-
ter Mix (Dialat, Moscow); 10 pmole of
each primer (B2F/B2R); a probe marked
with ROX fluorescent stain (3.75 pmole
B2P); 2.0 uL of a DNA sample and up to
25 uL of sterile water.

Real-time PCR analysis was conduct-
ed on a BioRad IQ5 amplifier under the
following temperature/time parame-
ters for amplification: 10 min at 95 °C;
40 cycles: 15 seconds at 95 °C; 1 min at
60 °C. The overall real-time PCR result
is presented by the value denoted as the
threshold cycle C [5].

Table 1. Real time PCR sensitivity for samples of R. solanacearum
pure culture after and before vacuum drying

3x 107 24,2 23,1 1,1
3x10° 27,4 25,9 1,5
3x10° 31,3 29,4 1,9
3x10* 33,1 32,3 0,8
3x10° 36,3 34,8 1,5
3 x 10? 36,6 35,1 1,5
3x 10! 36,9 35,3 1,6
3x10° 37,0 36,9 0,1

Table 2. Real time PCR sensitivity

for R. solanacearum diagnosis in potato extract

3x107 24,4 23,7 0,7
3x10° 29,0 26,4 2,6
3x10° 31,8 30,0 1,8
3x 10 34,3 33,0 1,3
3x10° 36,5 35,3 1,2
3x10? 36,9 35,5 1,4
3x10! 37,1 35,6 1,5
3x10° 37,8 37,4 0,4

Further, an experiment was carried
out using samples of deluded culture
of a known concentration mixed with
potato extract. To obtain R. solanacear-
um suspension with potato extract of
a known concentration, 330 pL of the
first result of the suspension dilution
(3 x 107 cell in 1 ml 0.01 M of sterile

PBS) was transferred into 670 pL of po-
tato extract. In this way we obtained po-
tato extract infected with R. solanacear-
um at 107 CFUs/ml. Then, a series of
ten-fold dilutions in potato extract was
performed by gradually transferring
100 pL of the previous dilution result
into 900 uL of potato extract.

Ralstonia solanacearum (Smith, 1896) Yabuuchi
et al., 1996, the causal agent of potato brown

rot, is a quarantine pest in many countries,
including Russia. The pathogen is capable of
causing significant economic damage, reducing
crop yields by up to 40% and destroying over
50% of tubers during storage [3].
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We studied the influence of the fol-
lowing factors on the sensitivity of the
real time PCR-based R. solanacearum
diagnosis: the number of colony form-
ing units in the tested sample with po-
tato extract; storage temperature: +4 °C;
+28 °C; -20 °C; duration of storage: 7
days; 15 days; 30 days; 180 days.

Results

Studies of the pathogen cell

revitalization methods

The first stage of the research pro-
duced results related to the influence
of vacuum drying on the pathogen vi-
ability. Culturing all R. solanacearum

dilution products after vacuum drying
showed no growth of the pathogen colo-
nies (Fig. 3) in contrast to the non-vacu-
um-dried samples. Thus, we found that
vacuum drying caused loss of viability
in the pathogen culture.

During the second stage, the possible
influence of vacuum drying on real time
PCR results was determined. The tested
samples obtained from the suspension
both before and after vacuum drying
showed positive results in a real-time
PCR assay using a probe specific for R.
solanacearum (Table 1).

We found that the threshold cycle
values increased when the number of

CFUs decreased; while for the samples
that had not been subjected to vacuum
drying earlier values were recorded.
Thus, the possibility of detection and
identification of the devitalized potato
brown rot causative agent after vacuum
drying using molecular methods was
demonstrated. This proves that DNA of
the pathogen is preserved after its de-
vitalization. The use of vacuum drying
produced increased C, values between
0.1 and 1.9 which cannot significantly
affect the results of the diagnosis.

The influence of potato extract
factor on the efficacy of the
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pathogen identification

The real time PCR assay was shown
to enable the detection of the pathogen
DNA in all tested culture-dilution re-
sults added to potato extract (Table 2).
The same results were obtained for pure
R. solanacearum culture suspended in

The possibility of detection and identification of
the devitalized potato brown rot causative agent
after vacuum drying using molecular methods was
demonstrated.

Table 3. Sensitivity of the real-time PCR-based diagnosis of R. solanacearum
in potato extract both with and without vacuum drying
depending on the culture dilution, temperature and storage duration

C, values
Sample
storage Dilution 7 days 15 days 30 days
temperature, (in 100 pL)
°C no vacuum vacuum Nno vacuum vacuum no vacuum vacuum
drying drying drying drying drying drying
10° 23,3 24,3 24,6 24,6 24,7 25,6
10° 26,6 27,8 27,9 28,0 28,0 29,1
10* 29,6 31,0 30,8 31,1 31,0 32,3
+4 °C

10° 32,6 33,7 34,4 35,7 34,6 36,0
10? - 35,5 - 36,7 - 37,1
10! - - - - - -
10° 23,2 26,0 23,6 27,2 23,9 27,6
10° 26,6 29,9 27,1 30,8 27,3 31,1
10* 29,2 32,4 30,3 34,3 31,0 34,4

+28 °C
10° 32,1 35,7 32,3 36,1 33,7 -
10? 36,6 36,4 36,7 37,6 36,7 -
10! - - - - - -
106 23,4 23,5 24,0 23,8 24,1 24,4
10° 26,5 26,7 27,4 27,8 27,4 28,5

20 °C 10* 29,8 30,7 30,1 31,1 30,6 31,2

10° 33,5 33,9 33,7 34,5 33,9 34,8
10? 36,4 36,9 36,4 38,5 37,4 38,9
10! 36,1 37,0 - - - -
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Samples with potato extract that had been
subjected to vacuum drying showed higher
threshold cycle values than others.

1x PB. Samples with potato extract that
had been subjected to vacuum drying
showed higher threshold cycle values
than others. This tendency was also
observed in pure culture samples in 1x
PB. Apparently, during vacuum drying,
DNA became partially degraded which
led to increased C values between 0.4
and 2.6. Overall, potato extract cannot
significantly influence the results of real
time PCR-based diagnosis of the path-
ogen.

The factors of storage

of control samples

The influence of dilution, tempera-
ture and storage duration on the sensi-
tivity of the real-time PCR-based diag-
nosis of the pathogen was evaluated by
both adding the vacuum drying stage
and without it (Table 3). We found that
this method enabled R. solanacearum
DNA detection at the cell concentra-
tions between 10° and 10? in 100 uL of
potato extract. However, at the concen-

tration of 10!, this method could not
detect the pathogen. We also found that
at decreased pathogen concentrations
in the suspension the threshold cycle
values (C) increased. This indicates
that the content level of the target DNA
decreases with the increased period of
exposition.

Storage at +4 °C allowed to detect
DNA of the pathogen at the minimum
concentration of 10° CFUs in vacu-
um-dried samples by real-time PCR as-
say and at the minimum concentration
of 10> CFUs in non-vaccum-dehydrated
samples.

Thus, it was found that vacuum dry-
ing influenced the content level of the
target DNA in samples: the threshold
cycle values varied between 0 and 1.4
(with the average of 0.9). Storing the
vacuum-dried samples at +4 °C for 30
days led to the increase of C values by
an average of 1.6.

The real-time PCR assay of samples
stored at +28°C enabled R. solanacear-
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Fig. 4. Influence of the pathogen
concentration and storage duration

(6 months) on the sensitivity of real-time
PCR at -20 °C

Puc. 4. Brusanue Konuenmpavyuu
6030y0umens Oypoii zHunu Kapmodgens
U O/IUMenvHOCIU XPAHeHUs 00pA31406
(6 mec.) na uyscmeumenvrocmo I[P
«6 peanvHOM BpeMeHU» NPU
memnepamype -20 °C

um identification in all tested suspen-
sions of various cell concentrations in
potato extract after 7-day exposition.
After 30 days, in the vacuum-dried
samples, the pathogen was not detect-
ed at the concentration of 10'; while in
non-vacuum-dried samples of the same
cell concentration the pathogen could
not be detected on the 14" day of stor-
age, and on the 30" day, the pathogen
could be detected only at the concentra-
tion of 10* and above.

The vacuum-dried samples stored
at +28 °C showed higher C, values, be-
tween 2.4 and 4.0, as compared with the
non-vacuum-dried samples. Vacuum
drying was demonstrated to have a sig-
nificant impact on the pest diagnosis at
the storage temperate of +28 °C. Moreo-
ver, 30-days storage at +28 °C increased
the C, values to 1.6. Also, increased du-
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ration of storage made it impossible to
detect the target DNA at the concentra-
tions below 10%.

At the storage temperature of -20 °C,
R. solanacearum DNA was detected in
tested samples at the cell concentration
of 10* and above by real-time PCR as-
say. When the storage duration was
increased, the target DNA could be de-
tected at the minimum concentration of
10* per 100 pL of potato extract. Vacu-
um drying of the samples with potato
extract resulted in higher C values —
between 0.1 and 1.1. The vacuum-dried
samples stored at —-20 °C for 30 days
showed higher C values by the average
of 1.2 which slightly lessens the sensitiv-
ity of the diagnostic method.

The next stage investigated the pro-
longed storage (6 months) of the con-
trol samples at —20 °C. Real-time PCR
assay was shown to reliably detect DNA
of the pathogen at the concentrations
of 10° and above. However, prolonged
storage caused decreased sensitivity of
the method as shown in Figure 4.

Conclusion

Vacuum drying completely devi-
talized the cell of the potato brown rot
causative agent which makes it possible

to use this method in preparation of
control samples and their shipment for
IC without any phytosanitary restric-
tions.

Vacuum drying of Ralstonia solan-
acearum culture in potato extract and
phosphate buffered saline caused slight
increase of the threshold cycle values
during the real-time PCR assay (com-
pared with those obtained without a
vacuum drying stage).

Control samples of Ralstonia solan-
acearum for IC should be transported
as potato extract subjected to vacu-
um-dehydration at 60 °C with the cell
concentrations between 10° and 10° per
100 pL of the extract. The samples may
be stored at +28 °C for no longer than
30 days.
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«BCEPOCCI/II/ICKI/II/I I_[EHTP KAPAHTI/IHA
PACTEHUN» (PT'BY «BHUMKP»)

Al

— HayuyHoe 1 MeTognueckoe — YcTaHOBJIEHME KapaHTUHHOIO — HayuHoe coTpyaHMYeCTBO

A

obecneveHue geaTenbHOCTH (hutocaHMTapHOro COCTOAHMSA C HaUMOHaNbHbIMK
Poccenbxo3Haasopa, ero NOAKApPaHTUHHbIX MaTep1anos M MeXXAYHApPOAHBIMK
TepPUTOPNANbHbIX YNpaBAeHNN 1 TeppuTopuu Poccninckoi opraHusaumsaMm B obnactu
1 NOABEAOMCTBEHHBIX MY depepaunn nyTeM NpoBeAeHMA KapaHTWHa pacTeHnN
yupeXxaeHui B cepe KapaHTHHa nabopaTopHbIX 3KCNepTHU3
M 3aLyMTbl PacTeHMiA M MOHWTOPHUHIOB
¢ OrBY «BHUMKP» — napTHep MeXayHapojHOM ¢ Begylee yupexaeHue B Poccuiickol ®epepanum no
NporpaMMbl No KOOPAUHALMM HAYYHbIX UCCNEA0BAHNN CHHTE3Yy U NpuMeHeHUIo (hepOMOHOB AN BbiSBNEHUS
B 06nacTn kapaHTUHa pacteHunit EUPHRESCO II KapaHTUHHbIX BPpeAHbIX OpraHN3MOB

(EUropean PHytosanitary RESearch COordination)
o B OrbY «BHUUKP>» co3faH 1 gencTByet TexHUUeCKuii
o Bepylee HayyHO-MeTOAUYECKOE YUpPEXAEHHE KOMMTET Mo cTaHAapTv3auuu TK 42
B coctaBe KoopAvHaLMOHHOro coBeTa No KapaHTUHY «KapaHTHH K 3almTa pacTeHnn»
pacTeHui rocyaapcTB — y4acTHukoB CHI
¢ Wmeer 23 cdmnuana Ha TeppuTopumn Poccuiickom
¢ [0/10BHOE Hay4yHO-METOAMYECKOE YupexaeHne ®epepauun
no peanusauuu MnaHa nepeooyepesHbIX MEPONPUSATHIA,
Hanpas/ieHHbIX Ha FAPMOHM3aLIMI0 KaPAHTUHHBIX
(hMTOCAaHNTAPHBIX MEp roCyAapCTB — Y/IEHOB
TaMo)XeHHOro coto3a

Poccus, 140150, MockoBckas o06macTh, PameHckuit paiioH,
noc. beikoso, yi. Ilorpannynas, g. 32
Ten./daxkc: (499) 271-38-24
e-mail: vniikr@mail.ru, http://www.vniikr.ru



