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O bBMOUCIIBITAHUAX
OEPOMOHOB

kopoeaa-Tunorpacda U KaluTaHOBOM MOJIU

M.M. A6acos, 3amecmumenv oupexmopa OI'BY « BHUVKP»

KamrranoBas M]/IHI/IPYIOH.[aH MOJIb
(Cameraria ohridella) 3a mocneguue
[BajLaTh JIeT AKTUBHO pPacCeNMIach
1o EBporie 1 HAHOCUT CyIIeCTBEHHBII
YPOH IIOCafiKaM KalllTaHa, BIUIOTb [0
rmbemu TNoclegHMX. B eBpomerickux
CTpaHaX NpOBOJATCA AaKTUBHDBIE MEPBI
o 60pbbe ¢ 3TUM BPETOHOCHBIM BU-
IOM, OFHAKO OHU 3aTPYLHSIOTCS TeM,

Puc. 1. Pepomonnas nosywxa
071 Kawmanoeoii Moy

: . _

WFiggl, A phetomone trap fo LAE e

| the horse-chestnut leaf miner g
. oy ;-

4 KAPAHTWH PACTEHU

3a nepuoo c 15 no 27 mas 6 okpecmnocmsax n. bvikoso
8 00HY PepOMOHHY10 I08YUIKY NPOU3E00CMEa
@I'BY « BHUVKP» 6vino omnoeneno 6 cpednem 245

0ab6ouex KaumaHoeol Moiu.

YTO TYCEHUIIBI MOJIY, PasBUBAsACh BHY-
TP JIMCTBEB, 3aAIINIIEHDI OT MHCEKTN-
nunos. Kpome TOro, B ropofcKIX ycio-
BUAX MCIIO/Ib30BaHIE SIIOXMMIKATOB
OTPaHNYE€HO, IO3TOMY CIIEIMA/MCThI
B 0071aCTM 3aIUUTHI PacTeHUIt IpuMe-

HAIT pepoMoHHbIe ToByLIKK. Cremnu-
aJIMCTHI OT/ie/Ia CUHTE3a U IPYMeHeHNA
¢depoMoHOB Bcepoccmiickoro ueHTpa
KapaHTMHA PACTEHNI IPOBOJAT UCIIbI-
TaHNA JTOBYILIEK Ha KaIITaHOBYIO MOJIb.
B mepBoit fekaie MIOHA JIeT HEepBOTO

Fig. 2. A sticky surface of the tra
a captured horse-chestnutilea

Puc. 2. Kneeeas nosepxnocmu 106yuxu
€ NOUIMAHHOLL KAWMAH0601l MOIbI0

HIOKOJIEHVSI 3aKOHYM/ICS, BTOpasi TeHe-
panus Bpegutensa B Mockse 1 MOCKOB-
CKOI1 06/1aCTI OXKUAETCA B UIOTIE.
Haumnaa ¢ 2000-x rr. Macco-
Bble BCIBIKM KOpoe#a-tumorpacga
(Ips typographus) mpuBenu K pacuiu-
PEHMIO €TO 0YaroB ¥ I'mben fepeBbeB
B IIOIMOCKOBHBIX JIecax. 1o cpaBHeHMIO
C BU3Ya/IbHBIM METOZ{OM OOHAPY KeHsI
0YaroB IpuMeHeHe (pepOMOHHBIX JIO-
BYILEK 3HAYNTE/IbHO YIIPOILaeT paboTy
CIIeNIMaTICTOB IECHOTO X0351iCTBa. B oT-

3a nepuood 9-12 mas

8 00HY T08YUIKY

¢ hepomonom npou3eo0-
cmeéa PI'BY « BHUUKP»
co6pano 6 cpeorem

oxono 3000 ocobeii kopoe-
oa-munozpada.

Jiene CYHTe3a 1 IPUMeHeH!A (pepOMOHOB
OI'BY «BHMMKP» 6b1111 mpou3BeeHbl
KOMIIOHEHTBI J/I1 aTTPAaKTaHTa Ha KOPO-
efa-tunorpacga, KOTopble TaKXKe MOTyT

OBITB VICIIO/Ib30BAHBI /IS U3TOTOB/IEHMSI
(bepoMOHOB KapaHTHMHHBIX BpefIUTenei
neca. Vcnpitaumsa addexTuBHOCTH
CUHTETUYECKOTO COCTaBa /IS TIPUBIIe-
JeHUs1 Kopoea-Tuiorpada npoBoaum
B OKPECTHOCTAX 3BeHUTropopa u 1. buI-
koBo (MockoBckast 0671.). Obpaiaem
BHYMaHMUe CIIeLUaIVICTOB IECHOTO XO-
35I/ICTBA ¥ TOPOJCKUX KOMMYHA/IBHBIX
Cr1y6 Ha BO3SMOYXXHOCTb IIPHOOpeTeH s
(bepOMOHOB U JIOBYIIIEK /1A KAIITaHOBOI
MOV ¥ KOpoefa-Turorpada nponsBog-
crBa I'BY « BHMMKP» B Lies1x BbISB-
JIeHVsI JAaHHBIX BpepuTesneil u 60pbObI
C HUMIL

KAPAHTWH PACTEHUM 5



¥ =g, Fig. 3. A barrier trap for the European
= spruce bark beetle

Puc. 3. Bapvepnas nosywixa onst
Kopoeda-munozpaga

ON BIOTRIALS OF
THE HORSE-CHESTNUT

Leaf Miner and European Spruce Bark Beetle Pheromones

M.M. Abasov, FGBU VNIIKR’s Deputy Director

In the past twenty years, the horse-
chestnut leaf miner (Cameraria ohridella)
has spread throughout Europe where it
causes significant damage to chestnut
plantations which sometimes leads to the
death of trees. In European countries,
control measures for this pest are now
in place. Caterpillars of the horse-
chestnut leaf miner develop inside a leaf
which serves as their protection from
insecticides. This hinders the efficacy of
the control measures. Moreover, in urban
areas application of toxic chemicals
is restricted. For this reason, plant
protection professionals use pheromone
traps. Specialists of FGBU VNIIKR’s
Department for Pheromone Synthesis
and Use perform trials of pheromone
traps for the horse-chestnut leaf miner.
The flight of the first generation adults of
the horse-chestnut leaf miner was over

Puc. 4. XKyku-xopoeovl, cobpantvie u3
00HO1l 108y WIKY 30 nepuod ¢ 8 no 12 mas
2013a.

Fig. 4. Bark beetles collected from
one trap during May 8 - 12, 2013

"
P

On May 15-17, in the vicinities of Bykovo on average 245
moths of the horse-chestnut leaf miner were captured in

pheromone traps.

within the first ten days of June. Flight of
the second generation adults in Moscow

On May 9-12, on average
3000 of the European
spruce bark beetle adult
specimens were captured in
pheromone traps produced
by FGBU VNIIKR.

and Moscow oblast is anticipated in July.
Since 2000s, massive European spruce
bark beetle (Ips typographus) infestations
have led to the growth of its outbreaks
and death of trees in Moscow area.
As compared to visual detection
methods, pheromone traps enable to

L 8
g ‘i*,. .

L g * i
ﬂ\ Iululhl' \ i’ ;

significantly simplify the work of forestry
specialists.

Specialists of FGBU VNIIKR's
Department for Pheromone Synthesis
and Use have developed components of
the attractant for the European spruce
bark beetle that could also be used for
production of pheromones of quarantine
forest pests.

Trials of the synthetic formula of
the attractant were performed in the
vicinities of Zvenigorod and Bykovo
(Moscow oblast). We would like to
inform forestry professionals and
urban community service professionals
that FGBU VNIIKR offers for purchase
original pheromone traps for the horse-
chestnut leaf miner and the European
spruce bark beetle used for detection and
control of these pests.

KAPAHTWH PACTEHUM




SKOHOMMWYECKII YIIIEPE

OT KapaHTUHHbIX BpeAHbIX OpraHu3MoB B Poccum

V.III. Mazomeoos, oupexmop ®PI'bY « BHUUKP»
E.C. Masypun, samecmumenv oupexmopa OPI'bY « BHUVKP»

M.K. Muponosa, eedywjuii nayunouii compyonux PI'bY « BHUWKP»

Ha cerogusamuuii genp Ilepeyenn
KapaHTMHHBIX O00DBeKTOB (BpemHbIX
opranusmoB) P® comepxxut 85 BuIoB
HAaceKOMBIX, HeMaTof, BO30ymuTenel
rpUOHBIX, GAKTEPUAIBHBIX, BUPYCHBIX
3a00/IeBaHNUIT PACTEHUIT M COPHSIKOB.
OpHako B OmypKarilieit epcreKTuBe B
CBsI3U ¢ o6pasoBaHymeM TaMO)KEHHOTO
coroza Poccun, benopyccun n Kasax-
CTaHa OH MOXXET 3HAYUTEJIbHO YBeIN-
YUTHCA.

KapaHTUMHHBII CTAaTyc OpraHu3Ma,
B COOTBETCTBUM C monokeHusamu Co-
IJIALIEHVS O CAHUTAPHBIX 1 PpuTOCaHu-
tapHbIX Mepax BTO (1994), MexpayHa-
PORHOJ KOHBEHLMM II0 KAPAHTUHY U
samute pacrernit PAO (1997), ycra-
HaBJIMBaeTCsI B IIpOLlecce OLIEHKU
(aHanmmsa) (UTOCAaHUTAPHOTO PUCKA,
CBSI3aHHOTO C 9TUM OPTaHM3MOM, IS
ompeneneHHoil teppuropun. Opra-
HJI3M MOXXET IONTY4YUTh KapaHTVUHHBI
CTaTyC /s 9TON TEPPUTOPUM, €CIU
OH OTBeYaeT CIEAYIOIUM KpUTepu-
AM: 1) OTCYTCTBYeT MM OIPaHNYEHHO
pacmpocTpaHeH; 2) MMeeT ITOTeHIIM-
aJIbHOE 9KOHOMMYECKOE 3HadyeHue; 3)
C HuUM mpoBOAUTCSA oduimanbHas
6opb6a. AHamm3 GpUTOCAHUTAPHOTO PH-
cka (ADP) npenmonaraeT oleHKy opra-
HU3Ma 110 BCEM 9TUM KPUTEPUSIM, a Ppu-
TOCAHUTAPHBII PUCK pacCMaTPUBAETCS
KaK (pyHKIUA, MHTEIPUPYIOIIasA BEpO-
ATHOCTb MHTPORYKLIMY U PacIpOCTpa-
HEeHNUS aHaIM3MPYeMOTo OpraHU3Ma
C pasMepOM MOTEHI[MA/IbHOTO yIiepba,
KOTOPBIII OH MOXKET IIPUYNHATH CEITb-
CKOMY XO3SVICTBY, IIPUPOfie X 9KOHO-
MUKe Ha OIpele/ieHHON TePPUTOPUIL,
HasbIBaeMout 30HoIT ADP.

IKOHOMMYECKasE OIleHKa IIOTeH-
IIVIaJIbBHOTO  BO3[EIICTBUS BPERHOTO
OpraHmsaMa SBIAETCA BaKHEIIINM

8 KAPAHTWH PACTEHU

IIOKa3aTesieM IIPUeM/IeMOCTH/Helpu-
eM/IeMOCTY (PUTOCAHUTAPHOTO PpUCKa
U CTEIeHV >KeCTKOCTY (UTOCaHMUTAp-
HBIX Mep, IPVYMeHsIeMBbIX [/ CHYDKEHS
OIIpefieNIeHHOTO B IIPOLiecce aHau3a pu-
cKka. B cooTBeTCTBUM C MONOXKEHUAMU
MEXIYHapOFHOIO CTaHAapTa 1o ¢u-
tocaHuTapabiM Mepam PAO [2] ome-
HIBAIOT IIPsIMOE BO3JieiicTBIeE (II0Tepn
ypO’Kasi, CTOMMOCTb Mep 60pbObI, BO3-
JieiiCTBIe Ha OKPYXKAIOIYIO CPeAy U T.i.)
U HenpsIMOe BO3ZelicTBYe (M3MeHeHNe
u3fiep>KeK IpONU3BOJICTBA, OCYLIECTBHU-
MOCTb ¥ CTOMMOCTb JIOKaTU3aLUy M JIUK-
BUMALIMM OYAroB, 3aTPaTbl Ha BOCCTa-
HOBJICHJE OKPY>Kalollel CPefbl 1 TIp.).

BaxHeitumM myTeM HelpegHaMepeH-
HOV MHTPORYKLMY (IPOHMKHOBEHNS 1
AKK/IMMATH3A1MI) BPETHBIX OPTaHNM3MOB
SIBTISIETCST MMITOPT CENbCKOXO3SIICTBEH-
HOJ IPOLYKUVK. VIHTpORYKIMA MHO3EM-
HBIX OPTaHU3MOB C IIPOJYKTaMI Ce/lb-
CKOTI'O XO34JICTBA MOXXET IIPEJCTaB/ATD
PUCK — KaK [yIA IIPOU3BOAMTENIEN, TaK
U IIOTpeOuTeNeil CeNbXO3MPONYKIIUY, a
B LIeJIOM JJIA1 CTpaHbl. [114 yrpaBnenns
(UTOCAaHUTAPHBIM PUCKOM CITYXaT pu-
TOCAaHUTAPHbIE MepBl, KOTOPbIe VIMEIOT
6071bIII0€e IKOHOMMYECKOE 3HAYEHNE, TAK
KaK OT aJeKBaTHOCTM ¥ CBOEBPEMEH-
HOCTM VX [IPUMEHEHNsI 3aBUCHUT, KaKoil
yiep6 OymeT HaHeCeH 6/1aT0COCTOSHIIO
00111eCTBA M KaK MO>KHO IIPETOTBPATHUTD
yliep6 UM CHUSUTD €r0 YPOBEHb.

B nocnepHee BpeMs IpOBOANUTCA MHO-
IO YICCTIeTIOBAHMIA ITO OLleHKe IIOTeHLIU -
QIBHOTO (M peasbHOTO) BO3MENCTBMA
MHBA3VMOHHBIX VIHO3EMHBIX OPIaHM3MOB
(3agacTyro mprobpeTAIONINX OC/Ie TAKOI
OLICHKM CTATyC KAPaHTMHHBIX BPeHBIX
OpraHN3MOB) Ha 9KOHOMMKY U IPUPOLY
OIIpefie/IeHHOI CTPAHBbI, @ TAKXKe IyOu-

KYIOTCSI CPABHUTE/IbHbIE 0030PbI TAKIX
OLIEHOK.

M3 dncna Hambomee MHTEpECHBIX
UICCTIEIOBAaHUI M 0030pOB ClIefyeT OT-
MeTUTh PabOThl AHAIUTUKOB Bemmko-
6putanun [8; 17], Tepmanun [6; 13],
Kanaps! (7], CIIA [10; 11; 12], Hupep-
nmanpoB [15; 16], IBenun [9], ABctpa-
v u HoBoit 3enanpuu [5; 14]. Cpas-
HUTeTIbHbIE J[JaHHBIe II0 HEKOTOPBIM
CTpaHaM IpuUBefeHbI B Tabmmie 1.

B 2006-2007 rr. crnenmanucramu
OI'BY «BHUMKP» (T.JM. Ab6acosa,
H.M. Aranos, [VL.LH. Anekcanmpos|,
E.M. BonkoBa, H.I. Epmosa, H.II. Ky-
3uHa, B.C. [Tonomapesa, E.A. Coxoros,
B.A. fIxosnesa u p.), BHUMCX nu PACXH
(A, Antyxos, JLII. CunaeBa, A.E. MeHb-
moBa, A.Il. 3axaposa, B.A. 3axapeHko,
A.C. Kypaxkos, I.I. Kynakosa, T.B. K-
moBa), PYJTH (E.B. Pomanosa, B.I. 3aen
u pp.), IHITA PAH (K.A. IlepeBeptnn)
ObI/Ia MPOBe/ieHa OLIeHKa SKOHOMIYECKOT0
yiuep6a 11 65 KapaHTMHHBIX BPEIHBIX
opranusmoB. OKono 75% 3Tux opraHus-
MOB SABJIAIOTCA BPEIUTE/IAMU CENTbCKO-
XO03A/CTBEHHBIX KY/IbTYP, OCTa/IbHbIE —
BpennTersivMu neca. CrienyeT OTMETUTD,
YTO M paHee IIPOBOAMINCH PabOTHI IO
SKOHOMMYECKON OIleHKe BO3MIeCTBIS
OTHENbHBIX BPEJHBIX OPTaHM3MOB Ha
CeNbCKOe X03AMCTBO PD.

MeTon SKOHOMMYECKON OLIeHKU
yiiep6a, IpUMeHAeMBII pOCCUIICKIMU
CIIenManUCTaMM, MICIIO/Ib3yeT TaKue Mo-
KasaTeJIif, KaK IUIOMIa/ib BO3/e/IbIBaHNA
U YPOXKAlHOCTb KYNBTYphI, IOABEp-
JKEeHHOJ BO3JECTBUIO OLIEHMBAEMOTO
BPEIHOTO OPTaHM3Ma, CTOMMOCTD efli-
HUIBI IPORYKIMM, IUIOI[Afb 3apaye-
HYS KYJIbTYPbl BPeHBIM OpPraHM3MOM
U K09(pPUIMEHT ero BPeTOHOCHOCTU
[1]. MeTopn cOIOCTaBMM C METOLOM

«JaCTUYHOTO OIOfKeTa», PEKOMEHIO-
BaHHBIM /ISl 3TUX Lieflell MeXIYHapof-
HeM crangaptoM ®AO [2]. B cnyugae
C COPHBIMU PACTEHUAMM SKOHOMUYE-
CKasd OLleHKa ylepba OIpefensiach
IUIOLA/IbIO ¥ CTOMMOCTBIO IPUMEHEeHM
repOuIIIOB 1 60PbObI C HUMM.

Jna Toro 4TOOBI pe3ynbTaThl IO
pasHbIM BUJaM ObUIM CPaBHMMBIMHU,
HaMy OBUIM PACCMOTPEHBI  OLIEHKU
MOTEHIIA/IbHOTO BO3[elICTBUA Bpef-
HBIX OPTaHM3MOB Ha KyIbTYpbl Ipu
ycnoBuy mopakeHusa umu 50% mo-
mlaay, 3aHMMAaeMOM KyIbTypaMy Ha
tepputopun P®, xoropas mnpurogHa
I/ pa3BUTUA OPraHM3Ma; i COpPHA-
KOB - 25% IOTEeHLMAIbHOIO apeara.
Kpome Toro, Hamu npefio)KeHa IIKana
OLIeHKM, TT03BOJIAOIIAA CYAUTD O CpaB-
HUTENBHOM YPOBHE 3KOHOMMIYECKOTO
BO3JIEJICTBUA, B OCHOBE KOTOPOIl MC-
MO/Ib30BaH MPMHLMNII, MPeI0KeHHbIN
O paH>XXMPOBaHUA 5KOHOMMIYECKOTO
BosgeiicTBuA craggaproM EOK3P mo
aHa/mm3y (PUTOCAaHUTApHOrO pucka [3]
u cra"gaproM ABcTpamuu u Hosoit
3e/aHANY 10 YIIPaBIEHUIO PUCKOM [4].
IITkana comep>XUT 5 Ka4eCTBEHHBIX Ka-
TEropmil MOPsAAKa BEIVNYVHBI BO3JEN-
CTBUS, KOMNYECTBEHHbIE 3HAYEHIS BbI-
OpaHbI mocie 0060061eHNsT Pe3yIbTaTOB
9KOHOMMYECKOI OLJ€HKH, IIPOBENEHHOI
B 2006-2007 rT. i1 65 BUJOB KapaHTMH-
HBIX Bpe[HBIX OpraHM3MOB (Tabnuia 2).

Ananus pe3ynbTaToB 3KOHOMMYe-
cknx uccnegopanuit 2006-2007 rr. mo-
3BO/IATI CLle/IaTh HEKOTOPble BBIBOJIBI.
PaccmoTpum ux nocnemoBaTenbHoO.

IIo panubIM Poccrata, B 2007 ropy
BBII Poccun cocrasun 39218,7 mipp
py0., 06LIMiT BajoBOJ NIPORYKT CeJlb-
CKoro xossictBa coctaBun 2099,6
MIIPE py0., M3 KOTOPBIX Ha pacTeHue-
BOACTBO Ipuxogunoch 1174,9 mpp
pyo6. (55,96 %). B Poccun Haxoputcs
10% Bcex NMaxOTHBIX 3eMe/Ib MUPA, YTO
cocraBrisgeT 6onee 75 MJIH T'€KTapoB.
OcHOBHbBIE  CE€TbCKOXO3SICTBEHHbIE
KYZIbTYPBL: 36pPHOBbIE, CaXapHasd CBEKIIa,
HIOfICONTHEYHUK, KapTo(esb, IeH, Ipo-
U3BOJVIMbIE KaK J/I BHYTPEHHEro Io-
Tpebenust, Tak 1 Ha 9KcnopT. OCHOB-
HbIe VIMIIOPTUpPYeMble pacTUTeTbHbIE
TOBApbl: IIOCAJOYHbII M IIOCEBHOM
MaTepuas, TOpllledyHble UM Cpe3aHHbIe
pacTeHus1, oBOIY, (PPYKTBI U SITOMBL.
Bce atu TOBapbl MOTyT GBITH IyTSAMM
HelpeHaMepeHHO MHTPOILYKIMY Ka-
PaHTUHHBIX BPe[IHbIX OPTaHU3MOB, I10-
TeHIIMATbHOE BO3/[elICTBME KOTOPBIX Ha
CENbCKOX03AMCTBEHHbIE KY/IBTYPHI pac-
CMaTpUBaeTCs B HACTOsIIIEl pabore.

3epHoBbIE

Poccuiickas ®epmepanus BXOOUT B
YJICIIO JIUJIePOB 110 IPOM3BOJCTBY 3€p-
HOBbIX B Mupe. ITo nanHbIM Poccrara,

IUIOLIAAb MOJ OCHOBHBIMY 3€pPHOBBIMU
KynbpTypamu B Poccun cocTaBnseT oko-
710 45 MJIH TeKTapoB, a BajoBOil cOOp
3€pHa — B CPeIHEM OKOJIO 85 MJIH TOHH
exerogHo. Poccus nonmHocThio obece-
YMBaeT COOCTBEHHbIE NOTPEOHOCTH B
3epHOBDIX, a TAaKXe AB/IAeTCA KpyIHel-
MM 9KCTIOPTEPOM 3€pHa, TOCTaB/IA0-
myM ero B 80 ctrpan Mupa. C 3epHOBBI-
MU CBA3aH PAJl KAPAaHTMHHBIX BPEIHbIX
opranusMos IlepeuHs, TOTeHLIMATbHOE
BO3JEIICTBIE KOTOPBIX OBLIO OLIEHEHO
Kak 6osbioe u cpentee (Tabmuua 3).

CrnenyeT OTMETUTDb, YTO OTPOMHBIE
MOTepM 3epHOBble KYIBTYpPbl MOTYT
MIOHECTH OT COPHBIX PAaCTEeHMII, HO MX
BO3JEIICTBYE HAa BCE CEIbCKOXO3AI-
CTBEHHbIE KY/IbTYPbl PaCCMaTpUBaeTCA
OTZENbHO.

31ech e cefyeT pacCMOTPETb 11 Ka-
PaHTUHHBIX BpeyTeIeil 3a11acoB 3epHa
U IPORYKTOB €ro IepepaboTKyu — Ka-
npoBoro xyka Trogoderma granarium
Ev. 1 3epHOBOK pofia KamocoOpyxyc
Callosobruchus spp., OTeHIMaTbHbIIA
9KOHOMMYECKWIT yIiep6 OT KOTOPBIX
ObITT OLleHeH B 5,7 MIIpE py6eit u 0,438
MIIpZ, py0JIeit COOTBETCTBEHHO.

ITopcomueyHuK

IToceBHble IIOIIAM [TOJ, 3TOV KY/Ib-
TYPOIt COCTAB/ISIIOT OKOJIO 7 MJIH FeKTa-
POB, BasoBoIt COOp OKO/IO 6 MTH TOHH
B CpefiHeM eXerofiHo. [ToTeHIManbHbIi
yuepb oT Bosbymutens c¢omomcuca
nopconHeunnka Diaporthe helianthi
Munt.-Cvet. et al. 6p11 oLleHeH B 12,2
MIIpE, py6neit. BosMoXXHO Taioke 3Ha-
YNUTENbHOE BIUSAHIE COPHBIX PACTEHUIL.

Kaprogenn

Kaptodens Boipamusaror B Poccun
Ha IUVIOIAfi OKOJIO 2 MJIH IeKTapoB,
BAa/IOBOIT COOpP COCTAB/IsAET B CpPefHEM
exxerogao 20-30 maH ToHH. ITo 06B-
eMaM BbIpallliBaHMA U ummnopra PO
BXOZIUT B I'PYIITy KPYTHEMIINX IIPON3-
BOJUTENIEN U UMIIOPTEpPOB KapTodesd
B Mupe. C kapTodeneM CBA3aHO 6ONb-
II0e YMCIO KapaHTUMHHBIX BpPEeJHBIX
oprannsMos [lepedns, moTeHIManIbHOE
BO3/EIICTBIE KOTOPBIX OBLIO OLIEHEHO
Kak 607bI0e 1 orpoMHoe (Tabmmua 4).

ITnomoBbIe KyIBTYpPBI

IInogoBo-AromHbIE HacaKeHUs
Poccun sanmmaror 6onee 500 ThiCAY
FeKTapOB, €XEerOfHbII BajoBOI cOOp
IUIOJIOBO-STOXHOM ~ HPOAYKIMM  CO-
CTaB/IsAeT B CpefHeM OKO/IO 2,5-3,0 MIH
TOHH. C IUIOIOBBIMU KY/IBTypaMU CBs-
3aHO HambOsbllee YUCIO KapaHTWUH-
HBIX BPEIHbIX OpraHmaMoB Ilepeuns,
HOTEHI[MA/IbHBI yIiepd OT KOTOPBIX
ObUI OL[eHeH KaK CpefHUit 1 OOMBIIIOI,
a s HEKOTOPBIX BUJIOB KaK OTPOMHBIII
(Tabmuua 5).

3aKphIThIA TPYHT

Ocobyio rpymiry o6pasyioT BpeuTenu
3aKPBITOTO TPYHTA, IJIOLIA/Ib KOTOPOTO
B Poccum cocraBnsger okomo 2 ThiCAY
reKTapoB, HO 3aIUIAHMPOBAaHO U Ha-
OmoiaeTCs TEHAEHLNA K ee YBeTUIeHMNIO.
Hecmorpst Ha HebombNe 1 CpeRHIte a6-
COJIIOTHBIE 3HAYEHVISI [TOTEHI{AIBHOTO
yiep6a (Tabnuiia 6), CBSI3aHHOTO C Bpe-
IUTE/SIMIU PaCTeHMI 3aKPBITOTO TPYHTA,
VX BO3JEVICTBIIE MOXET OBITH OLIEHEHO
Kak 6OJ/bIlIOe ¥ OTPOMHOE, OCKONbKY
B 3aKPbITOM TPYHTe [jaXKe HeCATUIPO-
LIeHTHBIE TIOTEPY YPOXKas paclleHnBa-
I0TCS1 KaK OorpoMHbIe [3].

CopHble pacTeHU

Kak  mokaspIBalOT  pe3y/nbTaThl
OLIEHKU, HaMOO/Iblllee SKOHOMUYECKOE
BO3JIEJICTBYE Ha IIPOU3BOJCTBO MHO-
IVX CEMTbCKOXO3SAMCTBEHHBIX KY/IBTYP
MOTYT OKa3aTb COpHble PACTEeHU:, MO-
TEHII/A/IbHBIN YIep6 OT KOTOPBIX ObIT
OlieHeH KaK OrpOMHbII (Tabimmua 7).

OO6wyit MOTeHIMAaNbHBIA  yiiep6
CETbCKOXO3SI/ICTBEHHBIM KY/IBTYPaM OT
KapaHTVHHBIX BpPEIHBIX OpPraHM3MOB,
I7Is1 KOTOPBIX Obl/Ia IIPOBefieHa 9KOHO-
MU4ecKasi OLleHKa, cocTaBuyI mouty 600
mipp py6meit. Takoe orpoMHOe 3Hadve-
HUEe CYMMapHOTO HOTEHIVaTbHOTO
yiep6a MOXXHO OOBSICHUTb OTPOMHBI-
MM TUTOINATISAMU ¥ CTOMMOCTBIO Bajio-
BOro cbopa BosfenbiBaeMbix B Poccun
CETbCKOXO3SIICTBEHHBIX KY/IBTYpP. JTO
3HavYeHye yuiepba, onpeneieHHOe s
BUJIOB, KOTOpbIe COCTAB/LIIOT 4yTh 00-
7nee 1oyIoBMHBEI [lepedHsa KapaHTMHHBIX
BpegHbIX opraHusMos P®. Cnenmyer
y4ecTb, YTO CYMMApPHBbI/I NOTEHIa/Ib-
HBIT yifep6 - BeIMYMHA T[UIOTETH-
Jyeckas, IIOTOMY YTO Ma/IOBEPOSITHO,
4TOOBI KY/IbTYPbI OKHOBPEMEHHO ObLIN
IIOpaKeHbl ~ BCEMM  BK/IIOYEHHBIMM
B [lepeveHb KapaH TUHHBIMU BPETHBIMMI
opraHyaMamiu. IKOHOMIYECKIe HOTepn
MOTYT OBITH 3HAYUTETBHO HIDKE B CIIy-
Yae NIpPVUMEHEHUs CBOEBPEMEHHBIX U
3¢ deKTUBHBIX PUTOCAHUTAPHBIX Mep.

He wMenbmmit 3sKoOHOMUYECKUI
yigep6 MoxKeT OBITH CBSI3aH C KapaH-
TUHHBIMYM BpPEIHbIMM OpraHM3MaMy,
MOBPEXXJAIOIMMY JIECHbIe IOPOABDI,
Beb jleca 3aHMMAIT OKOjI0 45% mio-
LIay HALIIeVl CTPAHBI, a 10 00eceyeH-
HocTu necamy Poccus 3aHuMaer rep-
BO€ MECTO B MUpe, 0Omafiasi IprMepHO
20% MUPOBBIX 3alacoB JIPEBECHUHDL
Pe3ynbraTel 5KOHOMMYECKON OLIEHKM
BO3JIEICTBUSA TECHBIX MHO3EMHBIX MH-
Ba3MOHHBIX OPraHM3MOB OymyT pac-
CMOTpPEHBI OTHENBHO.
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Ta6muua 1. DKoHOMUYeCKMe MOTepH OT MHTPORYLMPOBAHHBIX BPEJHBIX OPraHu3MoB [11]

Ne m/m Crpana SKOHOMIYECKIe OTepH Bcero
Visms COpHble pacTenus — 37,8 MIpJ, JO/IapOB
1 fA, 6ecro3BOHOYHbIE — 16,8 MIP], O/IIapOB 90,1 Mapa DMONMIApPOB B TO
C/X KYNIbTYPbI P P P p
YARTYP MaTOT€eHbI — 35,5 MIPH, JOIIApOB
CIIIA COpHbIE pacTeHus — 27,9 MJIpH, O/IapOB
2 > 6ecrio3BOHOYHBIE — 15,9 M/Ip KONIapoOB 67,3 MIIpJ, BOJ/IaPOB B I'Of,

C/X KyIbTYpbl

MaTOTE€HDI — 23,5 MJIPJ, JO/IapOB

COpHbIe pacTeHud — 17,0 MiIpy, fonnapos

b ,
3 pasmmitA 6€eCrI03BOHOYHBIE — 8,5 M/IPT, HOIAPOB 42,6 MIp[, O/TAPOB B TOf,
C/X KyJIbTYPbI
IaTOreHbl — 17,1 MIpH, JOIIapoB
copHble pacTeHus — 1,8 MiIpp monnapos
4 SR, 6ecI103BOHOYHBIE — 2,7 M/IPH JO/IAPOB 6,5 MIIpJ, JOJITIApOB B TOf
C/X Ky/IbTYpbl
natoreHsl — 2,0 MJIpA JONIAPOB
Bemixo6puranys COpHbIe pacTeHus — 1,4 MIpH, BONIapoB
5 > 6ecrio3BoHOYHBIE — 0,96 M/IpH KONIapPOB 4,36 MJIpJ, JO/ITIAPOB B IO,
C/X Ky/bTYpBhI
naToreHsl — 2,0 MJIpA JOMIapOB
0skran Adpuia, COpHBIe pacTeHus — 1,5 MIpH BomIapos
6 6ecrio3BoHOUHBIE — 1,0 M/IpT KOMIaPOB 4,3 MIpH, BO/IapOB B I'Of,

C/X KyJIbTYPBbI

IaToreHsl — 1,8 MJIpA monapos

Tabnuna 2. [llkana KaTeropuit 9IKOHOMUIECKOTO BO3/eNICTBUS

1?;;1 KagecTBeHHOe onycaHue BO3AECTBILA KonnmuecTBeHHOE BbIpaXkeHIe BO3/IeICTBIA
1 Munumanvroe MeHee 10 MyH pyo6.
2 Heb6onvuoe 10-100 mMnH pyo.
3 Cpeonee 100 mtH py6. — 1 Mpg py6.
4 Bonvuoe 1-10 mpg, py6.
5 OzpomHoe 10 miipg py6. u 6ormee
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Ta6mmua 3. DKoHOMIYeCcKMe MOTePH Ha 3ePHOBBIX KY/IbTypax

15;1 KapanTuHHbIe BpeTHbIE OPraHU3MbI OH:II:;IY;I}I’?.D L
Bo36ygurenyu rpuOHbBIX 3a60/1eBaHMII
1 Wupgnitckas ronoBHsA nuennsl Neovossia indica (Mitra) Mundkur 14
Junnonynos xykypysst Stenocarpella macrospora (Earle) Sutton 3,1
3 Junnonynos xykypysst Stenocarpella maydis (Berkeley) 3,1
Bo36ynurenu rpulHbIX 3a601eBaHMIT
4 | BakrepuanbHOe yBsijaHue KYKypYy3bl Pantoea stewartii subsp. stewartii (Smith) Mergaert et al. 2,825
5 BakTepuanbHblit 0xor puca Xanthomonas oryzae pv. oryzae (Ishiyama) Swings et al. 0,804
Bcero 23,829
Ta6mnua 4. DKoHOMMYecKNe NoTepu Ha Kaprodere
1:;:1 KapanTunHbie Bpe/iHbIE OPTaHU3MBI Ouzjllguny;;’gﬁa,
Bpeputennu
1 KaprodenpHbiit XXyk — 67omika kinybHeBas Epitrix tuberis Gentner 114
2 AHpuiicKie KapTodenbHble JOITOHOCUKY Premnotrypes spp. 45,1
3 Kaprodenbhast monb Phthorimaea operculella Zell. 0,076
Bo36ynurenyu rpu6HbIX 3a601eBaHMIT
4 Tonosust kaprodens Thecaphora solani Thirum et O’Brien. 25,9
Bo36ynurenyu BUPYCHBIX 3a601eBaHMil
5 AHIVIICKIIL TATEHTHBI TUMOBUPYC KapTodens Potato Andean latent tymovirus 25,9
6 AHpmiickas KpamyarocTh Kaprodernsa Potato Andean mottle comovirus 22,9
7 Bupyc T kaprodens Potato T trichovirus 4,8
8 Ioxxenrenne Kaprodens Potato yellowing alfamovirus 10,2
Hemarogbl
9 | Konmymbuiickas ramnoBast Hemaropa Meloidogyne chitwoodi Golden et al. 24,2
Bo36ygurenu 6akTepuanbHbIX 3a00MeBaHMIl
10 | Bypas raub kaprodens Ralstonia solanacearum (Smith) Yabuuchi et al. 25,9
Bcero 196,376
Ta6miua 5. DKoHOMIYecKye MOTepH Ha INIOJOBBIX KY/IbTypax
ry; KapaHTuHHBIE BpeHbIe OPTaHU3MBI Oui::;lnyll)l;’?')ﬁa,
Bpegutenu
1 CpepuseMHOMOpcKas mnogosas Myxa Ceratitis capitata (Wied.) 0,361
2 TyToBas mmroBka Pseudaulacaspis pentagona (Targ.-Toz.) 24,9
3 S6monnas myxa Rhagoletis pomonella Walsh 45
4 Bocrounas mrogoxxopka Grapholitha molesta (Busck) 11
5 Kamudopuuiickas muroska Quadraspidiotus perniciosus (Comst.) 19,3
6 Dunnokcepa Viteus vitifoliae (Fitch.) 1,3
Bo36ynurenn 6akTepuanbHbIX 3a001eBaHMIT
7 BakTepranbHblit 0XXOT II0A0BbIX Erwinia amylovora (Burrill) Winslow et al. 16,7
8 3onoTucroe moxenrteHye BuHorpazia Grapevine flavescence doree phytoplasma 0,378
9 BakrepnanpHoe yBsigauye BuHorpaga Xylophilus ampelinus Willems et al. 0,604
Bo36ynureny BUPYCHBIX 3a00/IeBaHMIl
10 PammmneBrpHOCTD muctheB Yepentan Cherry rasp leaf nepovirus 0,357
11 JlareHTHas Mo3ayka nepcuka Peach latent mosaic viroid 0,2
12 Poserounas mo3amka nepcuka Peach rosette mosaic nepovirus 0,234
13 IITapka ciuB Plum pox potyvirus 1,05
Bo36yaurenu rpu6HbIX 3a60/1eBaHMIl
14 ®utodTOpO3 KOpHEN MaMNHbL U 3eMJISIHMKY Phytophthora fragariae Hickman 1,3
Bcero 122,684
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Ta6mnua 6. DKoHOMIYeCKye OTePH B 3aKPbITOM I'PyHTe

ﬂ}i[ KapanTuHHBIE BpeTHbIE OPTaHN3MBI Ou:j::ny:;gl?6a’
Bpepurenn
AMepyKaHCKIIT K/IeBepHBI MuHep Liriomyza trifolii Burg. 2,688
2 3amapublii nBeToYHbIT TpUIC Frankliniella occidentalis Perg. 2,688
3 TabauHast 6enokpbUIKa Bemisia tabaci Gen. 2,713
Bo36ynurennu rpubHbIx 3a0oneBaHmit
4 Acxoxutos xpusanreM Didymella ligulicola (K.E. Baker, Dimock & Davis) von Arx 0,1
5 Benas p>xaBunHa xpusanteMm Puccinia horiana Henn. 0,1
Bcero 8,289
Ta6muua 7. DKOHOMIYeCKyie OTePH KYIbTYP OT COPHBIX PacTeHMil
IIN;;I KapaHTuHHBIE COPHbIe pacTeHIA 01(3-;:;;}';;;1.)6&
1 Yepena Bonocuctas Bidens pilosa L. 91
2 [Mopconueunuk pecanrtyarsiit Helianthus ciliaris DC. 17
3 Vinomes nmomeBunHast Ipomoea hederacea L. 31
4 Vinomes simuatas Ipomoea lacunosa L. 31
5 Bysunnuk nmasymnsni Iva axillaris Pursh. 31,6
6 [Tacnen kaponuuackuit Solanum carolinense L. 31,6
7 ITacnen nmuneitHOMUCTHBLA Solanum elaeagnifolium Cav. 10,2
Bcero 243,4
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ECONOMIC IMPACT

Caused by Quarantine Pests in Russia

Ulluby Sh. Magomedov, FGBU VNIIKR’s Director
Evgeny S. Mazurin, FGBU VNIIKR’s Deputy Director
Mariam K. Mironova, FGBU VNIIKR’s Leading Researcher

At present, the Quarantine Pest List
of the Russian Federation consists of 85
species of insects, fungi, bacteria, viruses,
and weeds. However, in the short term due
to the formation of the Customs Union
of Russia, Belarus and Kazakhstan, the
Pest List can be considerably expanded.

In compliance with the WTO
Agreement on Application of Sanitary
and Phytosanitary Measures (1994),
FAO International Plant Protection
Convention (1997), the quarantine
status of an organism is established in
the course of the risk assessment (analysis)
associated with this organism on a
particular territory. An organism can
receive the quarantine status for a territory
if it meets the following criteria: 1) it is
absent or has a limited distribution; 2) it
has a potential economic impact; 3) it is
officially controlled. A pest risk analysis
(PRA) presupposes the assessment of an
organism with regard to all the criteria.
A phytosanitary risk is regarded as a
function integrating the probability of
introduction and spread of an analyzed
pest, taking into consideration the degree
of damage a pest can potentially induce
to agriculture, nature and economics on
a particular territory called the PRA area.

The economic assessment of a potential
impact caused by a pest is a prime factor
for acceptability and non-acceptability
of a phytosanitary risk and a degree of
stringency of phytosanitary measures
applied for mitigating the risk determined
in the course of a pest risk analysis. In
accordance with the provisions of the
relevant FAO International Standard
for Phytosanitary Measures [2], a direct
(yield losses, cost of control measures,
consequences for the environment, etc.)
and non-direct impact (the change of
production costs, the feasibility and
costs for containment and eradication
of outbreaks, costs for environmental
reclamation, etc.) is assessed.

The most important pathway of
unintended introduction (entry and
establishment) of pests is the import of
agricultural products. Introduction of
alien organisms with agricultural products
can present a risk both for producers and
consumers and, far and by, for the country.
For pest risk management, phytosanitary
measures are applied. They are of great
economic importance because the damage
to the society’s welfare and the ways to
prevent this damage or decrease its
level depend on these measures being
appropriately and timely applied.

Recently, a lot of studies have been
conducted on the assessment of potential
(and virtual) impact of invasive alien
organisms (which often acquire the status
of quarantine pests after such assessment)
on the economics and nature of a given
country, with comparative reviews of such
assessments being published.

Among the most interesting studies
and reviews, we should note the work
conducted by analysts from the UK
[8; 17], Germany [6; 13], Canada [7],
the USA [10; 11; 12], the Netherlands
[15;16], Sweden [9], Australia and New
Zealand [5; 14]. The comparative data
on some countries are given in Table 1.

In 2006-2007, specialists of the
All-Russian Plant Quarantine Centre
(TI Abasova, N.M. Atanov,,
E.M. Volkova, N.I. Ershova, N.P. Kuzina,
V.S. Ponomareva, E.A. Sokolov, V.A.
Iakovleva, etc.), Vladimir Research
Institute of Agricultural Sciences and the
Russian Academy of Agricultural Sciences
(A.L Altukhov, L.P. Silaeva, A.E. Menshova,
AP Zakharova, V.A. Zakharenko,
AS. Kudakov, G.G. Kudakova, T.V.
Klimova), Peoples’ Friendship University
of Russia (E.V. Romanova, V.G. Zaets,
etc.), the Institute of Parasitology of
the Russian Academy of Sciences
(K.A. Perevertin) conducted the assessment

of the economic damage for 65 quarantine
harmful organisms. Approximately 75% of
these organisms are pests of agricultural
crops and the rest are forest pests. It should
be noted that the work had been conducted
on the economic assessment of the impact
on agriculture of the Russian Federation
caused by certain pests.

The method for the economic
assessment of damage applied by Russian
experts uses such factors as the arable area
and yield of a crop subject to the impact
of a pest under assessment, a product
unit cost, the area of crop infestation,
and the index of a pest’s harmfulness [1].
This method is compatible with that of
“partial budgeting” recommended for
these purposes by the relevant FAO
International Standard [2]. Concerning
weed plants, the economic estimates of
damage were determined, taking into
account the area and cost of herbicide
application for their control.

For the results on various species
to be comparable, we considered the
assessment of potential pest impact on
crops under the condition that 50% of the
crop production area, suitable for the pest,
is affected on the territory of the Russian
Federation. For weeds, it makes up 25% of
the potential habitat. Moreover, we have
proposed an assessment scale enabling
to judge on a comparative level of the
economic impact. This scale is based on a
principle for rating the economic impact
as described in the EPPO Standard on
Pest Risk Analysis [3] and Australia
and New Zealand’s standard on risk
management [4]. The scale consists of
5 qualitative categories of the order of
impact magnitude; the quantitative
values were chosen after the economic
assessment results had been summarized.
The economic assessment was conducted
for 65 species of quarantine pests in 2006-
2007 (Table 2).
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The analysis of the 2006-2007 economic
research enabled to draw some conclusions.
We are going to consider them consistently.

According to the Federal State Statistics
Service, in 2007 the Russian gross domestic
product amounted to 39218.7 billion
rubles, the general gross agricultural
product was 2099.6 billion rubles, of
which 1174.9 billion (55.96 %) accrued
to crop production. Ten percent of the
world croplands are located in Russia. It
makes up over 75 million hectares. The
main agricultural crops are as follows:
grain, sugar beet, sunflower, potato, flax
produced both for domestic consumption
and export. The main imported plant
goods are plants for planting, pot plants,
cut plants, vegetables, fruits and berries.
All these goods can be a pathway for
unintended introduction of pests, the
potential impact of which on agricultural
crops is considered in this paper.

Grain

The Russian Federation ranks among
the world leading grain producers.
According to the Federal State Statistics
Service, the area of grain production in
Russia is about 45 million hectares, with
the annual gross grain yield amounting
to approximately 85 million tons. Russia
completely provides for the domestic
need in grain, being one of the largest
grain exporters to 80 countries, as well.
Quite a number of quarantine pests on
the National Pest List are associated with
grain. Their potential impact was assessed
as large and medium (Table 3).

It should be noted that massive grain
crop losses can be induced by weeds.
However, a separate consideration is
given to their impact on all agricultural
crops.

Here, we should also consider the
quarantine pests of stored grain and
its by-products - the Khapra beetle
Trogoderma granarium Ev., and weevils
of the Callosobruchus genus. Their
economic impact was estimated to be
5.7 billion and 0.438 billion rubles,
respectively.

Sunflower

The area under this crop is about 7
million hectares, with the annual gross
crop yield amounting to circa 6 million
tons. The potential damage caused
by the causal agent of sunflower stem
canker Diaporthe helianthi Munt.-Cvet.
et al. was estimated to be 12.2 billion
rubles. A considerable impact of weeds
is also possible.

Potato

In Russia, potato is produced on the
area of circa two million hectares, with
the annual gross crop yield amounting
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to 20-30 million tons. With regard to
the volumes of production and import,
Russia is among the largest world potato
producers and importers. A great number
of quarantine pests are associated with
potatoes. Their impact was assessed as
large and massive (Table 4).

Fruit crops

In Russia, fruit and berry plantings
occupy over 500 thousand hectares, with
the annual gross fruit and berry crop
yield amounting to circa 2.5-3.0 million
tons. The largest number of quarantine
pests on the National List is associated
with fruit crops. Their potential impact
was assessed as medium and large and
for some species — as massive (Table 5).

Protected ground

A special group is formed by pests
in protected ground. Its area under
protected cultivation is about 2 thousand
hectares, with its expansion being
planned and the tendency to its increase
being observed. Notwithstanding the
minor and medium absolute figures of
the potential damage (Table 6) associated
with the pests of plants grown under
protected conditions, their impact can
be assessed as large and massive due
to the fact that in protected agriculture
even 10 % of yield loss is considered to
be massive [3].

Weeds

According to the assessment results,
the highest economic impact on
production of many agricultural crops
may be caused by weeds. The potential
damage induced by them is estimated as
massive (Table 7).

The total potential damage to
agricultural crops caused by quarantine
pests, for which the economic assessment
had been conducted, amounted to 600
billion rubles. Such a large figure of the
cumulative potential damage can be
explained by large production areas and
the cost of the gross yield of crops grown
in Russia. This is the value of damage
determined for the species comprising
slightly over fifty percent of the List
of pests of quarantine concern for the
Russian Federation. It should be borne
in mind that the cumulative potential
damage is a hypothetic value because
it is unlikely for crops to be affected
by all the quarantine pests of the List
simultaneously. Economic losses can be
considerably lower if timely and efficient
phytosanitary measures are applied.

The equal economic damage can
be associated with quarantine pests
affecting forest plant species as forests
cover about 45% of our country’s area
and Russia occupies the first position

in the world with regard to forest
availability, possessing approximately
20% of world wood reserves. The results
of the economic assessment of the impact
caused by forest alien invasive organisms
will be considered separately.
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1 India, crops

weeds — 37.8 billion dollars
invertebrates — 16.8 billion dollars
pathogens - 35.5 billion dollars

90.1 billion dollars per year

2 USA, crops

weeds - 27.9 billion dollars
invertebrates — 15.9 billion dollars
pathogens - 23.5 billion dollars

67.3 billion dollars per year

3 Brazil, crops

weeds — 17.0 billion dollars
invertebrates — 8.5 billion dollars
pathogens - 17.1 billion dollars

42.6 billion dollars per year

4 Australia, crops

weeds — 1.8 billion dollars
invertebrates — 2.7 billion dollars
pathogens - 2.0 billion dollars

6.5 billion dollars per year

5 United Kingdom, crops

weeds - 1.4 billion dollars
invertebrates — 0.96 billion dollars
pathogens — 2.0 billion dollars

4.36 billion dollars per year

6 South African Republic, crops

weeds — 1.5 billion dollars
invertebrates — 1.0 billion dollars
pathogens — 1.8 billion dollars

4.3 billion dollars per year

Table 2. The Scale of the Economic Impact Categories

1 Minimal Less than 10 million rubles

2 Minor 10-100 million rubles

3 Medium 100 million rubles - 1 billion rubles
4 Large 1-10 billion rubles

5 Massive 10 billion rubles and more

Table 3. Economic Damage to Grain Crops

Causal agents of fungal diseases

Karnal bunt Neovossia indica (Mitra) Mundkur 14

2 Ear rot of maize Stenocarpella macrospora (Earle) Sutton 3.1

3 Diplodia ear rot of maize Stenocarpella maydis (Berkeley) 3.1

Causal agents of bacterial diseases

Bacterial wilt of maize Pantoea stewartii subsp. stewartii (Smith) Mergaert et al. 2.825
5 Bacterial blight of rice Xanthomonas oryzae pv. oryzae (Ishiyama) Swings et al. 0.804
Total 23.829
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Table 4. Economic Damage to Potato

Ne

Damage assessment,

Table 6. Economic Damage in Protected Agricultural Production

Ne Quarantine pests Danl:;l]]gje(,zs:lelsifllzlsent,
Insect pests
American serpentine leaf miner Liriomyza trifolii Burg. 2.688
2 Western flower thrips Frankliniella occidentalis Perg. 2.688
3 Silverleaf whitefly Bemisia tabaci Gen. 2.713
Casual agents of fungal diseases
4 Ray (ﬂower) blight of ch.rysanthemurr.l Didymella 01
ligulicola (K.E. Baker, Dimock & Davis) von Arx
5 White rust of chrysanthemum Puccinia horiana Henn. 0.1
Total 8.289

n/m Quarantine pests billion rubles

Insect pests

1 Tuber flea beetle Epitrix tuberis Gentner 11.4

2 Andean potato weevils Premnotrypes spp. 45.1

3 Potato tuber moth Phthorimaea operculella Zell. 0.076

Causal agents of fungal diseases
4 Potato smut Thecaphora solani Thirum et O’Brien 25.9
Causal agents of viral diseases

5 Potato Andean latent tymovirus 25.9

6 Potato Andean mottle comovirus 22.9

7 Potato T trichovirus 4.8

8 Potato yellowing alfamovirus 10.2
Nematodes

9 | Columbia root-knot nematode Meloidogyne chitwoodi Golden et al. 242

Causal agents of bacterial diseases
10 | Potato brown rot Ralstonia solanacearum (Smith) Yabuuchi et al. 25.9
Total 196.376

Table 7. Economic Damage to Crops Caused by Weeds

Damage assessment,

Table 5. Economic Damage to Fruit Crops

Damage assessment,

Ne Quarantine pests billion rubles
1 Cobbler’s pegs Bidens pilosa L. 91
2 Texas blueweed Helianthus ciliaris DC. 17
3 Ivy-leaved morning glory Ipomoea hederacea L. 31
4 White-star potato Ipomoea lacunosa L. 31
5 Poverty weed Iva axillaris Pursh. 31.6
6 Carolina horsenettle Solanum carolinense L. 31.6
7 Silver-leaved nightshade Solanum elaeagnifolium Cav. 10.2
Total 243.4

Ne Quarantine pests billion rubles
Insect pests

1 Mediterranean fruit fly Ceratitis capitata (Wied.) 0.361
2 White peach scale Pseudaulacaspis pentagona (Targ.-Toz.) 24.9

3 Apple maggot Rhagoletis pomonella Walsh 45

4 Oriental fruit moth Grapholitha molesta (Busck) 11

5 San Jose scale Quadraspidiotus perniciosus (Comst.) 19.3

6 Grapevine phylloxera Viteus vitifoliae (Fitch.) 1.3

Causal agents of bacterial diseases

7 Bacterial fire blight Erwinia amylovora (Burrill) Winslow et al. 16.7

8 Grapevine flavescence doree phytoplasma 0.378
9 Bacterial blight of grapevine Xylophilus ampelinus Willems et al. 0.604

Causal agents of viral diseases
10 Cherry rasp leaf nepovirus 0.357
11 Peach latent mosaic viroid 0.2
12 Peach rosette mosaic nepovirus 0.234
13 Plum pox potyvirus 1.05
Causal agents of fungal diseases
14 | Phytophthora root rot of raspberry and strawberry Phytophthora fragariae Hickman 1.3
Total 122.684
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BBISIB/IEHVE B POCCUMICKON
OENEPAIIUY HOBOT'O ITAMMA
BIPYCA HIAPKH CJ/INB -

Cherry Russian (PPV-CR)

IO0.H. IIpuxoovko, HauanvHukx omoena ouaznocmuxu ®PI'BY « BHUNKP»
T.C. JKueaesa, I0.A. IlIneiidep, O.H. Mopo3osa, E.C. Masypun - cneyuanucmot ®I'BY « BHUWUKP»

Bosbyautens uapku — BUpYC Iap-
ku cmB (PPV) BKIOYEH B CHUCKU
OTPaHMYEHHO PACIPOCTPaHEHHbIX Ka-
panTuHHBIX 00bekTOB EOK3P 1 Poc-
cutickont Oenepanumn.

B HacTosIIee BpeMs M3BECTHO, YTO
BMPYC IIAPKM CIIUB IPECTABAET CO-
60if COBOKYITHOCTD IITAMMOB, Pasiy-
YaIOIVXCSl Ha CepPOJIOTMYECKOM, 6110-
XUMMUYIECKOM Vi TeHeTUIeCKOM YPOBHSIX,
a TaKKe B M3BECTHOI CTENEeHM — II0
KPYTY PacTeHUI-X035€B, TaTOT€HHOCTH
n snupeMuonorun. o 2012 roga 6n110
M3BeCTHO 7 IITaMMOB 3TOrO BUpYyca:
PPV-D, PPV-M, PPV-C, PPV-W, PPV-
EA, PPV-Rec u PPV-T. lomnHupyIomee
TOJIOXKeH e 3aHMMAIOT ITaMMbl PPV-D,
PPV-Rec u PPV-M.

IItamm PPV-D nmoscemecTHO pac-
npocTpaHeH B EBporIle i BbIAB/IEH TaK-
ke B AprentuHe, Kaszaxcrane, Kanape,
[Takucrane, Ha Kumnpe, B Kutae, Tynuce,
CIIIA v Yynm. VI30714ThI 5TOTO IITaMMa
BBIAIB/IEHBI ITPAKTNYECKI Ha BCEX BOC-
MIPUMMYMBBIX pacTeHMAX popa Prunus,
a U3 Ky/IbTUBUPYEMBIX BUJOB OHM 3a-
paKalT IPEVMYIECTBEHHO CIUBY U
abpMKoC, pexe MepCuK.

HItamm PPV-M mmpoxo pacmpo-
CTpaHeH B BOCTOYHOI yacTy CpefmseM-
HOMOPCKOro 6acceitHa, B IJeHTpanbHOI
u I0ro-Bocrounoit EBpomne, Hanbonee
BpeJOHOCEH JI/ISl TIePCHKA, HO 3apakaeT
TaK>Ke CTIMBY.

Msonarel mramma PPV-Rec, npep-
cTapisAonye coboil  ecTeCTBEHHbIE
PEKOMOVMHAHTBI MeXAy LITaMMaMu
PPV-D u PPV-M, BbIgB/IEHBI B He-
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CKONbKMX  I[eHTPa/lbHOEBPOIENCKIX
Y BOCTOYHOEBPOIIETICKIX CTpaHaX 1 3a-
paXaloT IPeUMYILIeCTBEHHO CIUBY [8].

IJINTENIbHOE BpeMsA CIUTAINCh UMMYH-
HbIMU K PPV.
9Ta ToYKa 3peHus MoABepIaach Co-

Illapka siensemcs naubonee 6pedoOHOCHOIL 601€3HBIO
KOCMO4KO08bIX NII0006bIX KYyIbmyp, CHOCOOHOI]
8bI3b16AMb NOMepPU YPoxcast 10006 00 95-100%.

He nckmroueHo Haam4me 9TOro mraMma
B I0KHBIX pernoHax Poccuiickoit Oepe-
panun.

Itammsr PPV-EA u PPV-T umeror
OrpaHMYeHHOE PaclpOCTPaHeHNe U 9H-
OEMUYHBI COOTBETCTBEHHO [I/IsI IETTbTHI
pexu Hun B Erunrte u oxpectHOCTE
ropopa AHKapsl B Typuumn, rae BcTpe-
9aoTCs Ha abpukoce u cnuse [25, 39].

[Mtamm PPV-W (Winona) panee
ObLT I3BECTEH /IMIIb Ha OBHOM y4acTKe
B Kanape [19]. ITpu aToM cornacHo pac-
CJIeOBAHIO, IIPOBEIEHHOMY CITY>K60i1
KapaHTMHa pacTernit Kanasl, ncxomgnoe
pacreHue 61710 BBe3eHO 13 BocTouHoit
Vkpaunsr [12].

3aTeM MOABUINCH  COOOIEHMUS
o BbIAB/IeHN PPV-W-110106HbIX 130-
naroB B CIIIA Ha pacTeHUM CIUBBHI,
VMIIOPTUPOBAaHHOM 13 YKpauHsl [23],
n B JlatBun [15]. Ilpu 3TOM M3OIATHI
PPV-W, BeiaBnennbie B JIaTBuu, 6Gbin
VMHTPOLYLMPOBAHbl C 3apaKeHHbIMMU
pacTeHMAMM 13 cpefHey monocsl Poc-
CUM.

Ocoboe BHMMaHME 3aCTyXXMBaeT
usydeHne MHQEKIUN LIAPKM HA pac-
TEHMSAX BUIIHU U 4YepelIHM, KOTOpble

MHEHUIO II0CTI€ TOTO, KaK yHaIoCh VC-
KYCCTBEHHO 3apPasWTh CESTHI[bI BUIIHI
u yepeurnu usonAramMmu PPV co cnusbl
[14].

Ha BuillHe B eCTeCTBEHHBIX MHpU-
PORHBIX YCTIOBYSX BUPYC IIAPKU CIIUB
(usonsiT SoC) 6bIn BIIEpBble BBIIBIEH
B MonpmaBum ¢ MCIONb30BaHUEM Me-
tomoB MI®A u VISM [20]. 3atem PPV
ObIT BBISIB/IEH Ha BHUINHE U 4epeliHe
B Bonrapun metogom VI®A [36, 37].

B mocnenyiomye rofel O BbIABIIe-
Huyu PPV nHa BuimmHe u/mnm dyeperise
coobuanock n3 Mramuu [10], Beurpun
[27], Pymbianu [24], Typunu [35], Ye-
xun [26], Ykpauns! [38], Benopyccun
[22, 30], XopBatum [21]. Bo Bcex aTux
CIy4asx 3apakeHJe BHUIIHY BUPYCOM
MIAPKM OTPAaHUYUBAIOCH OT/IEbHBIMU
PACTEHUSIMM U HE HOCMJIO MacCOBOTO
Xapakrepa.

B Poccuiickoit ®epepanun B mpen-
IIECTBYIOIVE TOMbI BUPYC MIAPKU C/INB
BBIAB/SI/IM Ha BUIIHE B KOJJIEKIMAX
[maBHOTO 6OTaHMYECKOTO cajja VIM.
H.B. Humuua PAH (r. Mocksa)
n Kppimckoit onbiTHOM cTanuuu BYIP
(Kpacuomapckuit kpait) [1, 29], a Taxoke

Ha BUIIIHe-YePeNIHeBOM NofiBoe B-5-88
BO BcepoccuiickoM — ceneKIMOHHO-
TeXHOJIOTMYECKOM MHCTUTYTE Cafio-
BOJICTBA M NUTOMHMKOBOHCTBa (Mo-
CKOBCKas 06macTb) [6].

JleTanbHOMY MCCTIEROBaHUIO OBUIN
MOABEPTHYTHl MBa BBIABJIEHHBIX Ha

Jna cepomormyeckoil upeHTUU-
KAl MCIIOIb30BaIY MOHOK/IOHA/Ib-
Hble aHTUTETa NMPOU3BOACTBA (PUPMBI
Agritest (Mamusa): 4DG5 (cneundud-
Hble K mrammy PPV-D), Al (cmeru-
¢uunble k wTammam PPV-M, PPV-Rec
u PPV-T), AC u EA-24 (cneunduunsie

[34], x mrammy PPV-Rec - mpaiimepsl
mM3/mD?5 [33], k mrammy PPV-C -
mpaitmepel  CSoc-2/HSoC-2  [27]
u M10/M11 [34], k mTammy PPV-W -
npaiiMepsl 3174-sp-R1/3174-sp-F3 [19]
n W8711R/ W8328F [16].

Peaxium 06paTHON TPaHCKPUIIIUN

Jlabopamopus supyconozuu Beepoccuiickozo uenmpa kapanmuna pacmenuil
(PI'BY «BHUUKP») coemecmno ¢ compyonuxamu punuanoé PIBY « BHUWUKP»

u meppumopuanvuolx ynpaenenuti Poccenvbxosnadsopa npoeooum
cucmemamuvecKue 00cn1e006aHUS HACANOEHULl KOCMOUK06bIXx Kynbmyp Poccuiickoil

Deoepayuu na nanuuue PPV.

BUIIHE U 4YepemiHe usonAra PPV: SoC
u3 Monpmasuu [27] u SwWC us Uranun
[11]. Ha ocHOBaHMM CYIeCTBEHHBIX
CepOIOTMYECKMUX U TeHETUYECKMX OT-
NN 9TUX U3OMATOB OT M3BECTHBIX
mraMMoB PPV 6bi1 cenan BbIBOZ, 00
VX IPUHAMIEKHOCTY K HOBOMY IITaMMY,
HasBarHoMy Cherry (PPV-C) [13, 28].

B Hacrosiiee BpeMsi 3a pyOexoM,
noMuMo n3onaAToB SoC n3 Monmasun
u SwWC us Vtanuu, IpuHaIIeKHOCTh
k mrammy PPV-C ycranosnena pns
yerbIpex usonaToB (BY-101, BY-154,
BY-155, By-181) us bBemopyccun [22]
U opfHOro u3ojsita u3 Xopsatun [21],
T.€. BCETO [I/Is1 7 U3O0JSATOB.

[Nl CKpUMHMHTOBOTO BBIABIEHNA
BUpYCa IIApKU B OTOOpPaHHBIX 06pas-
[laX MCIO/Ib30BAIM IIOMMKIOHATbHbIE
antutena k PPV ¢upm Adgen (Bemu-
kob6puranus), Bioreba (IlBeitriapusi),
Loewe u DSMZ (o6e - Tepmanus),
MOHOKJIOHa/IbHbIe aHTUTena 5B-IVIA
(Agritest, MTamiss) M yHUBepcanbHble
IpajiMepsl, T03BOJIAIONIME BBISABIATH
BCe M3O/IATHI BMPYCAa HE3ABUCUMO OT
MX LITaMMOBOJ IIPUHAIJIEKHOCTU:
P1/P2 [40], NCuni-Rev/NCuni-Rev
[16] n s1/as2 (OOO «ArpoamarsocTu-
Ka»).

B cooTBeTCTBUM C OOIIETIPUHATHI-
MU METOJVIKAaMM, [/Is1 uAeHTUrKanmum
mraMMoB PPV Hamu ObIIM MCIOTB3O-
BaHbI IITaMMCIIeL(UIHbIE MOHOKIIO-
Ha/lbHbIe aHTUTeNa U mpalimepsl, PCR-
RFLP u cekBeHMpOBaHUEe IPOAYKTOB
amMInuKanmmn.

Puc. 1. Qunozenemuuecxkuil ananus
poccuiickux uzonamos PPV us
Camapckoii u Capamoeckoii

obnacmeii no npodyxmam 243 n.o.,
amnauduyupyemoim npaiimepamu P1/P2

Fig. 1. Phylogenic analysis of PPV isolates
from Samara and Saratov Oblasts based
on 243bp products amplified using P1/P2
primers

COOTBETCTBEHHO K ImTammaMm PPV-C
u PPV-EA).

RT-PCR nposopunm ¢ 1CIonb3oBa-
HUeM CTIe[YIOLINX IITaMMCIIe I PUIHBIX
npariMepos: k rtammy PPV-D - mpaii-
mepst P1/PD [7], mD3/mD5 [33] u M1/
M5 (34), x mrammy PPV-M - npaitmepsr
P1/PM [7], mM3/mMS5 [33] u M6/M7

SamS-5

" aMIUIMpUKALUY IPOBOANIN C Habo-
pavu OOO «Arpoamaraoctukar, 3A0
«EBporen» u IIK3AO «[unamat JITm».
KoHLeHTpanun mpariMepoB 1 TepMo-
uuknnyeckne ycnosus IIIP cooTser-
CTBOBA/IM TaKOBBIM B OPUTMHAIbHBIX
METOAVIKAX.

78— SamD-36

76

SamS-22

33— SamD-34

49| SamS-3

76

w
@2

SarG-79
93
SarG-75
74

SamS-21
SamD-38
SamSG-727

Sam-M-41
SarH-83

SamSG-27

70 SamSG-22

Sam$S mix

PPV-SwC_ Y09851.2

73
] ﬂv BY-101
B Igy-181

=l

9 StP-2

L—— PPV-SoC_AY184478.1

55 STNB-2
PPV-W_

AY912055.1

4|j Moscow-1410
49 LV-141pl

Penn 10 (PPV-D)

32

0.m

PPV- El Amar_ DQ431465.1

- AbTk_EU734794.1
—{95 I: PPV-M_FM955843.1
41 L— Jdc_PPV-Rec_EU117116.1
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ITIIP mpoBogunu Ha aMmiuinduKa-
Topax Mastercycler Personal dupmsr
Eppendorf (Tepmanmns) un Veriti™ ¢up-
mbl Applied Biosystems (CIIIA).

Pesynprater  RT-PCR  perucrpu-
pOBaM IOC/IEe NPOBEMIEHNs 3IeKTPO-
dopeza B 1,5%-M araposHOM rere,
OKpPAIIEHHOM OpPOMICTBIM ITHUAUEM,
B Te/lb-JIOKYMEHTHUPYIOLIEl CucTeMe
Quantum-ST-4-1500. Pasmep mpoayk-
toB IIIIP onmpenensanu, ucrnonb3ysa Map-
Kepbl MoJIeKysipHOro Beca GeneRuler™
100 u FastRuler™ (Fermentas).

ITonryyeHHBIE TPORYKTHI AMIUIN-
¢uKanuy mopBepramyM MpPsSIMOMY CeK-
BEHJPOBAHNIO Ha TeHETHYeCKOM aHa-
nmsatope ABI PRISM 3500 (Applied
Biosystems, CIIIA) ¢ ucnonb3oBaHu-
eM Habopa BigDie Terminator v.1.1
Cycle Sequencing Kit cormacHo pexo-
MeHfIallVAM IIPOM3BOAUTENA. AHAIN3
HOCTIeOBAaTe/IbHOCTEl  MOMTyYeHHBIX
CMKBEHCOB IIPOBOAV/IN C UCIIONb30Ba-
HIleM TakeTa mporpamm BioEdit 7.051
u MEGA 4.0.

B 2008-2012 rr. Hamu upeHTHDU-
LMPOBAHO 86 M30/IATOB BUPYCa IAPKU
CIIMB, OTHOCAMXCA K mTammy PPV-D.
V3onATsl 3TOrO ITaMMa ObIIM BBISAB-
nensl B 10 cy6pexTax Poccuiickoit ®e-
Jepalyy: Ha BUIIHE OOBIKHOBEHHOI
U BUIIIHE BOJJIOYHOIL B Bonrorpazckoit
1 MOCKOBCKOI1 06/IacTsAX, Ha BHUILHE
B Benropopckoit obmactu, Ha cnmBe
B Pecnybmuke [larectan, Kpacuo-

mapckoM 1 CTaBpONO/NbCKOM KpasXx,
AcTpaxaHckoli, Bomrorpagckoit, JIu-
nenkoi, MockoBckoii, PocToBckoii,
Tam60BcKoiT 06macTsx, Ha abpukoce
u anbrde B MOCKOBCKOIT 00/1acTu.

IBaguarb TpM U30/MATa LITaMMa
PPV-M npenTu¢uumpoBaHbl HaMM Ha
nepcuke u cnvBe B KpacHomapckoMm Kpae
n Ha cnyBe B CTaBpOIIONbCKOM Kpae. Bo
BCeX CNy4yasx 3apakKeHHble pacTeHMs
MIMe/TH IPOUCXOKeHe U3 CTpaH ObIB-
et IOrocnaBum.

Ilo pesynbrataM MccrefoBaHNI,
nposefeHHbIX B 2008-2012 rT., HaAMU
YCTaHOB/IEHO IIMPOKOE PACIpOCTpa-
HeHMe Ha Teppuropunm Poccuiickoit
@epepanun nsonAaTos mramMmma PPV-W
[2, 3, 5]. [Ipuyem 70 U30MATOB 3TO-
ro ImramMMa uAeHTUUIMPOBAHbI B
10 cy6bexrax Poccmiickoit demepa-
Uy Ha abprKOCe, BUIIHE BOVIOYHOI
1 cmuBe B MOCKOBCKOM 06/1aCTH, Ha CIIN-
Be 11 TepHe B berrropopckoit o6macti, Ha
BUIIHE BOVIJIOYHO U cTuBe B JIumerkoin
obmactu u Ha cnuBe B BopoHexckoii,
Hosropopckoit, Pocrosckoit, Camap-
cKoit 06/acTsax, CTaBpOIOIBCKOM Kpae,
Pecniy6nuke [arectan u Kapauaeo-
Yepxecckoit Peciybmuxe.

[TpuHUMas BO BHMMaHMe COOOIIeHNUS
COTPYIHUKOB Kadelpbl BUPYCONOTUU
MTY umenn JloMmoHOCOBa O BBIABIEHUN
M30JIATOB 3TOTO IITaMMa B MOCKOBCKOI
obmactu [31, 32], MOXKHO CJienaTh BBIBOJ
o ToM, yTo mwrtamm PPV-W mnpencras-

nsieT co60¥1 aBTOXTOHHBI POCCUIICKO-
YKPaMHCKMII IITaMM BUpPYCa IIapKMH;
€ro0 eCTeCTBEHHOEe PpaclpoCTpaHeHNe
B IPyTUX CTpaHaX He yCTaHOBJIEHO.

3a 5-nmeTHMiI Iepuop M3Y4eHUA
mramMmoB PPV B Poccuiickonn Dene-
pauuM OPUHAIEOKHOCTb K INTaMMY
PPV-C ycranosnena Hamu i 23 130-
JIITOB 3TOTO BMPYCA, BbISBIEHHbIX Ha
BUIIHEe M depellHe B benropopckoit
obacty 1 Ha BuIIHe B Bonrorpapckoii,
Mockosckoit, Camapckoit u Caparos-
ckoit obmacrax. Ha ocHoBaHum atux
TAHHBIX MOXKHO CJI€aTh BBIBOJ, O TOM,
yto mramMMm PPV-C 3HaunTeNnbHO Yaiie
BcTpedaeTcss B Poccmiickoit ®enepa-
L[MH, YeM B IPYTUX CTpaHax EBpomnbl.

B 2008 r. B Camapckoit obmactu
B pomuHe pekyu COK HaMM BBIABIIEH
uenbit pap usonsaros PPV, ornmyaro-
MIMXCSA 110 CEPOIOTMYECKUM U T€HETHU-
YeCKMM CBOJCTBAM OT BCEX M3BECTHBIX
HMITAMMOB 9TOTO Bupyca. JI30maTel
SamS-1, SamS-3, SamS-5, SamS-7,
SamS-21 u SamS-22 BbIABIEHBI Ha
pacTeHMAX BMUIIHM B JIBYX KBapTajax
caga OIIO «Coxckoe» Camapckoro
HVIM capgoBoicTBa M JIEKapCTBEH-
HbIX pacteHmit «Kurynesckue Capbl»
(kBapTanmpl  ObUIM  pacKOpYeBaHBI
B 2008 T. cpasy mocie BBIABIEHNUA 60-
nesun). Visonarer SamM-40 u SamM-
41 obHapyXeHbl COOTBETCTBEHHO Ha
pacTeHMAX YepelTHM U BUIIHY Ha Jad-
HoM y4actke B6musu OITO «Cokckoe».

Ta6muua 1. ITponeHT NIEHTHYHOCTH OCTIeA0BATeIbHOCTEN HYK/IeOTUAOB (BePXHAA CTPOKA) Y aMIHOKVICTIOT
(HVDKHAA CTPOKa B CKOOKAX) MEXXAY Pa3IMYHBIMU yY4aCTKaMM reHoMa u3onara SamSg-15/2 (RU-30sc)

¥ COOTBETCTBYIOIVIMU YYaCTKaMJ TeHOMa U30/IATOB Apyrux mrammos PPV [18]

1;1;\;;, o, | 850 | 849 | sLL | 879 | s21 | 829 | 799 | 823 | 22 | 856 | 65 055
TR 93.8) | (96.7) | (86.3) | (77.9) | (92.3) | (96.5) | (88.7) | (94.7) | (93.2) | (90.7)

LI;,T‘;ZE s | 777 | 820 | 804 | 882 | s46 | 817 | 717 | 819 | 839 | 819 | s16 003
(T 79.9) | 93.7) | (84.6) | (79.8) | (92.3) | (95.7) | (75.5) | (92.9) | (93.6) | (83.9)

P€X£;§$6s 603 (Zg(s)) (;?3) (;;2) (23::) (gg;) (;91:3) (;gg) (Zgg) (322) <§$f§> 926 788 88
PPV-LADTk | | 759 | 79.4 | 747 | 805 | 788 | 798 | 755 | 765 | 817 | 803 | s .
(EU734794) 789) | 91.0) | (77.1) | (67.3) | (90.4) | (94.5) | (83.0) | (90.4) | (93.4) | (79.6)

PEX-::;C’ 63 75.1 79.5 75.6 81.1 78.2 79.6 79.9 77.3 79.6 81.4 922 78.6 88.7
i 77.9) | (91.9) | (78.9) | (68.6) | (90.4) | (95.3) | (90.6) | (90.1) | (93.6) | (81.5)

I‘),i};% el | 753 | 73 | 761 | 817 | 769 | 793 | 799 | 77.6 | 788 | 793 | o a3 651
I T (78.6) | (91.5) | (78.9) | (69.6) | (90.4) | (94.8) | (88.7) | (90.4) | (92.5) | (79.3)

I]);};X,—fi’ s | 737 | 786 | 745 | 824 | 769 | 778 | 805 | 759 | s04 | 787 | . s s
T (79.9) | (90.4) | 81.1) | (71.2) | (90.4) | (94.6) | (943) | (89.0) | (92.7) | (78.9)
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ST U30MATHL pearnpoBamu ¢ Io-
JIMKJIOHA/IbHBIMM aHTUTenamMu Kk PPV
pasmunbix ¢upm (Adgen, Bioreba,
DSMZ, Loewe), HO He pearupoBaju
C MOHOKJIOHA/IbHBIMM  aHTUTEAMU
4DG5, Al, AC u EA-24, cneundnu-
HbpIMKM K mTammam PPV-D, PPV-M,
PPV-C n PPV-EA cOOTBETCTBEHHO.
OTU U3OTATHI He pearnpoBaIu TaKxXe C
YHUBEpPCaNTbHbIMM MOHOK/IOHA/IbHBIMU
anTutenamMu nuHuM 5B-IVIA, peko-
MenpoBanHbiMu EOK3P pna ynusep-
CaJIbHOTO BBIABJIEHUA BCEX M3OJISITOB
BUpYCa MIAPKIL.

Ianuble wm3omsATel 3¢ dexTUBHO
puarHocTuposamuch Meropgom IILIP
YHUBepcanbHbIMK ITpaiiMepamu P1/P2
u sl/as2, HO He pearupoBaIN CO BCEMU
PPV-mraMMmcriennnyHbIMK IIpaiiMe-
pamn.

PCR-RFLP-ananus mpopykros 243
I.0., AMIUIMQUUIMPOBAHHBIX Mpaii-
mepamu P1/P2, moxasanm oTCyTCTBUE
y caMapcKMX M3O/ATOB CaiiTOB pe-
crpukumu Rsal m Alul, yro xapak-
TepHO Ay mrammoB PPV-C u PPV-W.
Opnako 1o pacum@poBaHHBIM IOCTIe-
MOBaTeNbHOCTAM [AHHBIX IIPOJYKTOB
caMapcKme U3OJIATBl OKas3ajoch He-
BO3MOXXHBIM OTHECTV K KaKOMY-/Iu60
IITaMMY, IOCKONbKY WX MWJAEHTNY-
HOCTb co mTamMmamu PPV-D, PPV-C
n PPV-W cocrasuna Bcero 92-94%.

Kommniekc n3y4eHHBIX CBOJCTB IIO-
3BOMMT CH€NMAaTh IpefBapUTENbHbIN
BBIBOJI O IPMHAJIOKHOCTU M3OJIATOB
PPV us Camapckoii o6mactu K HOBO-
My, paHee HEM3BECTHOMY ILITAMMY
9TOTO BUPYCa, O €M OBIIO CAETAHO CO-
oblieHMe B OTEYeCTBEHHOII INTEpaTy-
pe [2,4].

B 2011-2012 rr. Hamy OBUT BBISAB-
JIeH LeNblll pAR OPYTMX U30ATOB, IO
COBOKYITHOCTY CBOVICTB OTHECEHHbIX
K JAaHHOMY HOBOMY LITaMMy. DTH 130-
JIATBL ObUIM BbIABIEHbI HA OBIBIINX
rOCCOPTOYYaCTKAX, PacIOIOKEHHbIX Ha
tepputopun OITIO «Cokckoe» Camap-

Bcezo uoenmuguyupo-
8aHo 74 usonama Ho68020
wmamma.

cxoro HMMW caoBopicTBa 1 /IEKapCTBEH-
HbIX pacreHuit «KuryneBckue campi»
(KyitopiuieBckuit paiton, Camapckas
o6macte) u OO0 «Camosog» (Cbi3-
paHckuit paiton, Camapckas 06/1acTh), a
TAK)Ke Ha TEPPUTOPUY TAYHOTO MacCUBa
«Crpommnosckue [Taun» (YbssHOBCKMI
paiton, Camapckast 06mactp), XBanblH-
CKOTO TOCCOPTOYYACTKA M Ha JUKOpa-
CTYILIMX HACAKIEHNSX B OKPECTHOCTAX
r. XBasbiHcKa (CapaToBcKast 06/1acTh).
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—X 16415
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Fig. 2. Phylogenetic tree of various PPV-strain isolates based on the complete genome

sequences [18]

Isolates: PPV-D - AY912056, AY912057, AY912058, X16415, AF401296, AB545926,
X81083, D13751, GU461890; PPV-Rec - GU474956, EU117116, GU461889, AY028309;
PPV-T - EU734794; PPV-M - AJ243957, FM 955843, M92280; PPV-EA - DQ431465,
AM157175; PPV-W - HQ670748, HQ670746, AY912055; PPV-CR - RU-17sc, RU-18sc,
RU-30sc; PPV-C - HQ840517, HQ840518, Y09851, AY184478

Puc. 2. Qunozenemuueckoe Oepe6o U30AAMO6 pa3nuuHvLx wimammos PPV,
cocmaeneHHoe no NOIHbIM cukeencam zenoma [18]

Hsonamwvr: PPV-D - AY912056, AY912057, AY912058, X16415, AF401296, AB545926,
X81083, D13751, GU461890; PPV-Rec - GU474956, EU117116, GU461889, AY028309;
PPV-T - EU734794; PPV-M - AJ243957, FM 955843, M92280; PPV-EA - DQ431465,
AM157175; PPV-W - HQ670748, HQ670746, AY912055; PPV-CR - RU-17sc, RU-18sc,
RU-30sc; PPV-C - HQ840517, HQ840518, Y09851, AY184478

CoracHo mpoBefieHHOMY uIoreHe-
TUYECKOMY aHanu3y (puc. 1), M30/sAThI
HoBoro mTaMma u3 Camapckoit u Ca-
paroBckoit obmacreit SamS-5, SamD-
36, SamS-22, SamD-34, SamS-3, SamS-
21, SamD-38, SamSg-727, SamSg-22,
SamSg-27, SamSg-28, SamsS, SarG-79,
SarG-75, SamM-41, SarH-83 o6pa-
3YIOT 4eTKyI0 060cobrmeHHyI0 ¢uo-
TeHEeTUYECKYI0 BeTBb. IJTU U3OJATHI

reHeTn4ecKu Hambomee OnM3KH, HO
He poacTBeHHBI mTaMMy PPV-C (u130-
natel PPV-SwC, BY-101, BY-181, Soc)
u wtammy PPV-W (usonster STNB-2,
RD-1, StP-2, Moscow-1410, LV-141pl),
HO OTYETIVBO [AMCTAHLUPYIOTCA OT
mrammoB PPV-D, PPV-M, PPV-Rec,
PPV-EA n PPV-T (AbTKk).
KoHcTaTupoBaHbl — cyliecTBeHHbIE
reHeTMYecKue pasmmumsa Ha 3 -KOH-
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Ije TeHa GeKa 060MOYKM MEeX[Y U30-
naramu PPV us Camapckoit u Capa-
TOBCKOJI obmacteit u pedepeHTHBIM
nsonsaTom SoC mramma PPV-C, BbI-
SBJIEHHOM Ha BuIHe B Mongose [28].
M3zonarer SamS-5, SamS-22, SamSg-28
u SamSg-727 us OIIO «Cokckoe» Ca-
MapcKoil 00/1acTM Ha JAaHHOM Y4YacT-
Ke TeHOMa MMEIOT WJEeHTUYHYI0 IIO-
CIIeIOBATEIbHOCTD HYKJIEOTHU/IOB.
HesHaunTtenbHO oOT/IMYaeTca OT HUX
nsonAtr SamM-41. Msomarer SamD-
36 u SamD-38, BbIABNIEHHBIE B ApY-
rom paitone Camapckoil obmacTy,
a Taxoke n3onATH SarG-79, SarH-83 us
CaparoBckoil obmactu uMmeroT 6onee
CYILleCTBEHHbIE TeHETNYeCKIE 0COOeH-
HOCTIL.

[/ monTBep K AeHNA OTKPBITUA HO-
BOTO IITaMMa 12 BBIAB/IEHHBIX U3O0TIA-
TOB OBUIN TTepeflaHbl HAMU B VIHCTUTYT
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Bupyconorunu Axagemnu Hayk CroBa-
Kun Joxktopy Mupocnasy Imace - Be-
AyIieMY CHELM/ICTY B OO/IacT MO-
neKy/sipHoit 6uonorvu PPV.

Corpymaukammu JVHcTHTyTa BU-
pyconoruu Axagemun Hayk Cro-
Bakuy OBUIM IIONy4eHbl CUKBEHCBI
[IOJIHOTO T€HOMA ISl TPEX U3O0JISITOB —
SamSg-22 (RU-18sc), SamSg-27 (RU-
17sc), SamSg-15/2 (RU-30sc), cuxBeH-
col yyactka Nib-CP (reHos mpoteass
n 6enka 060NMOYKM) — IS U3OMATOB
SamSg-28 (RU-19sc), SamD-36 (RU-
20sc), SamD-38 (RU-39sc) u CKBEHCHI
reHa 6enka 0OOMOYKM — IS OCTajIb-
HBIX 6 M30/MATOB. B cKoOKax ykasaHsl
]J.H/[(l)pbl, HPI/ICBOCHH])IC JAHHBIM W30-
JISITaM TI0 KaTajIory npoekrta EBpormeii-
cKoro corosa «Sharko».

VccnepoBaHye IOMTYYeHHBIX CHK-
BEHCOB I[TOIHOCTBIO TIOATBEPANIO HAIIl

arious symptoms caused by
R strain isolates on cherry leaves
(. Samara Oblast, 2009)

Puc. 3. Pasnuunvie munvt cumMnmomos,
8vI3vIBAEMbLe USONITMAMU WMamMma
PPV-CR na nucmvsax pacmeHuil 6utHu
(Camapckas obnacmo, 2009 2.)

BBIBOJ, 00 OTKPBHITMYM HOBOTO LITaMMa
PPV. boino mpennoxxeHo Ha3BaTh JaH-
Hb11 taMMm Cherry Russian (PPV-CR,
mmn  Poccmitckmit  BuinHeBblin). Co-
obuenne 06 orkperrrn PPV-CR 65110
cnemano M. Imacoit Ha 22-11 Mexpy-
HApOJHOI KOH(EepPeHIUN 110 BUpycaM
IVIOMIOBBIX KY/IBTYpP, COCTOSBILENCS
3-8 utona 2012 r. B Pume [17]. Iloaro-
TOB/IEHA COBMECTHAsl CTAaTbs, IMTOCBS-
I[eHHas M3YYEeHUIO NAaHHOTO IITaMMa,
KOTOpasi IPUHATA M OMyOnumKoBa-
Hust B xypHane Phytopathology [18].
YcTaHOBIEHO, YTO TEHOM M30/IATOB
SamSg-22 (RU-18sc), SamSg-27 (RU-
17sc) u SamSg-15/2 (RU-30sc) cocro-

Fig. 3. Various symptoms caused by
PPV-CR strain isolates on cherry leaves
(Samara Oblast, 2009)

Puc. 3. Paznuunvie munol cuMnimomos,
6vl3bléaemble U3ONITMAMU WMAMMA
PPV-CR na nucmosax pacmenuii 6utHu
(Camapckas o6nacmo, 2009 2.)

ut u3 9792 HyK/IE€OTUMIOB, BKIOYas
Poly-A-tail. TenomHass opraHusaunys
9TUX W3ONATOB ABIACTCA TUIIMYHOMN
I/1A TOTUBUPYCOB U COTEPXKUT 0ONb-
IIYI0 OTKPBHITYI PaMKy CUMTBIBAHMUS
(OP®), a Taksxke OP® P3N-PIPO.
MornekynspHblil BeC IHOMUIPOTEN-
HOB m3onmAToB SamSg-27 (RU-17sc),
SamSg-22 (RU-18sc) m SamSg-15/2
(RU-30sc) paBsen 355309, 355489
u 355609 x]Jla COOTBETCTBEHHO.
VIIeHTMYHOCTb CUKBEHCOB HOJI-
HOTO TreHoMa u3onATa SamSg-15/2
(RU-30sc) u M307MATOB BCEX JPYIUX
u3BecTHbIX mraMmoB PPV cocrapmnsa-
na 77,5-83,5%. lenermyecku maHHBIN

nsonar PPV-CR Haubonee Omm30K
K wmsonary BY181 mramma PPV-C,

a HayMeHee OMM30K — K U3OATY
mramMMa PPV-EA. MmeHTUYHOCTD ITO-
C/IeOBaTENbHOCTEN AMIHOKIC/IOT

6O/IBIIOTO0 TeHOMHOTO IOMUIIPOTENHA
usomsara SamSg-15/2 (RU-30sc) u n3o-
JATOB [IPYIMX M3BECTHHIX IITAMMOB
PPV konebamach ot 88 mo 93,5%, c
Hanboee BBICOKMM YPOBHEM TOMOJIO-
ruaHocTy yig mramMma PPV-C (tabnu-
mal).

OuoreHeTMYecKMit aHamMU3, IMpo-
BETEHHBIT ISl TOMHBIX CUKBEHCOB
reHOMa M3O0JIATOB PasINYHbIX IITaM-
Mo PPV, mopreeppaun pesymbTaThl
aHa/MM3a TOMOJIOTMYHOCTY TIOCIIENO-
BaTeNbHOCTEN HYK/IEOTUIOB ¥ aMUHO-
KUC/IOT U Y€TKO ITOKa3aJl, YTO U30JISThL
SamSg-27 (RU-17sc), SamSg-22 (RU-
18sc) m SamSg-15/2 (RU-30sc) co-

CTaB/IAIOT OTHEIbHBIN K/IacTep. JTOT
KaacTep Hambormee OMM30K K IITaM-
My PPV-C u B MeHbllell cTereHU —
k mraMmy PPV-W (puc. 2). Ananorny-
Hble Pe3y/IbTaThl OBUIN [OTYYEeHBI TAK-
Ke Hpy (QUIOreHeTNIeCKOM aHaIu3e
nsyyaembix usonsaTos PPV-CR n 196
U307ATOB fipyrux mrammos PPV mo
CMKBEHCaM reHa 6e/1ka 0600uKL.

Jna cnenydudeckorl AMarHOCTUKU
mramma PPV-CR 6bum paspaborans
npaiimMeper CR8597F n CR9023R, xoM-
IIJIEMEHTApHbIE  Y4acTKy 8597-9023
5’-TepMMHA/IBHOTO y4acTKa reHa benka
obomnouky msonAra SamSg-15/2 (RU-
30sc) [18]. CormacHO NpOBefEHHBIM
HaMU VCOBITAHUAM, 3TU IpaiiMepbl
pearupoBaay CO BCeMM BBLIBJICHHBI-
My usonATamu mramMma PPV-CR, HO
He pearupoBaayu C U30/ATAMU IITaM-
moB PPV-M, PPV-D, PPV-Rec, PPV-T,
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PPV-W, PPV-C u PPV-EA. Crieundmy-
HOCTb ITOTyYeHHBIX IIPOAYKTOB aMII/IN-
¢uxanuy 6bIa BaIMAMPOBAHA MyTEM
X TIPSIMOTO CeKBEHVMPOBAHUSL.

CYMNOTOMBI BCEX BBLABIICHHBIX U30-
naroB mwramma PPV-CR umenn 06-
muit xapakrtep. B mepuop nposenenns
ob6cnenoBanmit (KOHeI, MIOHA) Ha JIN-
CTBSIX B HIDKHEN 4YacTU OFHOTETHUX
106eroB pacTeHMil BUIIHM HaOmoOma-
MM TPeVMYIIeCTBEHHO OTYeT/INBbIE
CYMIITOMBI ~ IIOKE/ITEHWUs  ITIABHBIX
XKWIOK, Ha JIVICTBSIX B CPefHeil 4acTu
06€TOB — TPUYPOUEHHBIN K XKIIKaM
XJIOPOTUYECKUI UM CBET/IO-3€TIEHBII
PUCYHOK ¥ KOJIbLIEBYIO IATHUCTOCTD, &
Ha BepXYLICYHbIX TUCTbSX — CTabOBBI-
P@XEHHYIO IIATHUCTOCTb B COYETAHUM
¢ nepopmanmeit mracTuHOK. YacTo nu-
CTbA Ha BepXYyIIKaX M06EerosB He UMeIn
CUMIITOMOB (puc. 3).

IIpu 3apakenun mrammamu PPV-D
u PPV-C y pacrtenuit BULIHK HabmIio0-
Jajcsi VHOM TUII CUMITOMOB. [lna
mramma PPV-D 6b1710 XapakTepHO Ha-
J4yie CYMITOMOB MO3auKU M C1aboit
XTOPOTUYECKOI MATHUCTOCTH; TUIINY-
Hble [/Is IIApKYM KOMbIlA, WIM KONb-
eBas IATHUCTOCTb He PasBUBAIUCh
(puc. 4). Ilpu 3apakeHuy IITAMMOM
PPV-C nabmromanyu CUMIITOMBI KOJIb-
L[eBOJI IIATHUCTOCTY Y HeperyIApHO-
IO PUCYHKa CBET/IO-3€/ICHON OKPaCKIU.
OTU CUMITTOMBI OBUIH TyYllle BhIpaKe-
HbI Ha JIICTbAX KOPHEBOII TOPOCTH, HO
B LIeJIOM OHY OBbIIM XOPOILIO pasinynu-
MBI JIAIIB IIPU IIPOCMOTPE B IIPOXOMA-
meM cBeTe (puc. 5).

B nacmosiuee epems ycmanosneno, wmo pacnpocmpanenue ummamma
PPV-CR ne ozpanuuusaemcs monvko pezuonom Cpeonezo Iloéonicvs.

B mHacrtosmee Bpemsa ycTaHOBIIE-
HO, YTO pAaCIpoCTpaHeHue MITaMMa
PPV-CR He orpaHm4mBaeTcs TONbKO
permonom Cpepnero IloBomxbsa. ITo
CTajo0 6eCCIOPHBIM IIOC/Ie BBIABICHNA
COTpYZHMKaM¥ Kadelpbl BUPYCOJO-
run MI'Y umenn JIoMOHOCOBA JIeBATU
U30/IATOB 3TOTO IITAMMa Ha PaCTEHUAX
BuitHyu B [TogMockoBbe [9].

JIureparypa

1. Ilpuxoppko 10.H., Yupkos C.H.,,
Metmuukas K.B., Lly6epa JI.B. Pacpo-
CTPaHEHHOCTb BUPYCHBIX OoOre3Helt
KOCTOYKOBBIX KY/IbTYp B EBporerickoir
yactn Poccum // Cenbckoxo3siicTBeH-
Has bronorms, Ne 1. 2008. C. 26-32.

2. IIpuxoppko 0.H., Kusaesa T.C,,
[Tuerinep }0.A. BoisiBnenne HeoObId-
HBIX IITaMMOB BMpYCa IIApKM CIIMB
(Plum pox virus) Ha KOCTOYKOBBIX
kynerypax B Poccmiickoit Pepepa-
uun // Marepuansl Me>XXayHapOZHOM

24 KAPAHTWH PACTEHU

HayYHO-IIPAKTUYECKOl KOH(pepeHIMN:
VHTerpupoBaHHas 3amuTa pacTeHUIL:
cTparerma U TakTuka. MuHck, Pecmy-
6nuka Bemapycs, 2011a. C. 567-574.

3. IIpuxoppko 10.H., Masypun E.C.,
JKusaesa T.C., lIneitnep 0.A., Coxko-
nosa E.E. Vsyyenne mraMmMoB BUpyca
IIApKM CAMBHI // 3aluTa U KapaHTUH
pacrenuii, Ne 11, 20116. C. 29-32.

4. ITpuxoppko 10.H., )Kusaesa T.C,,
Ineiipep 10.A., Masypun E.C. Boias-
JIeHVe HOBOTO LITaMMa BUpYyca MIapKn
CMBHI Ha BUIHE B [ToBO/DKCKOM pern-
oHe // II1OIOBOLCTBO M SATOXOBOLCTBO
Poccun / COOpHUK HaydHBIX pPaboT
BCTHUCII. - 2012a. T. XXIX, gacTb 2.
C.108-114.

5. IIpuxoppko 0.H., XKusaesa T.C,,
MIneiipep 10.A., Masypun E.C., Coxo-
nosa E.E. BersaBnenne mramma Winona
Bupyca mapku cmuB (PPV) Ha ko-
CTOYKOBBIX KyNIbTypax B Poccuiickoi
Qepepauuu // IlnogoBopcTBO U ATO-
poBoxctBo Poccum / CO60pHUK Hayd-
HbIx pabor BCTHUCII. T. XXX. 20126.
C. 382-388.

6. VmappimeBa IL1O., Ymampiiies
M.T.,, IToxomenxko II.A. 3apaskeHHOCTb
KJIOHOBBIX  IIOBOEB  KOCTOYKOBBIX
KYZIbTYp BUpPYCcaMM M MX BIUAHUE Ha
3¢ GeKTUBHOCTD pasMHOXKEHUA 3elle-
HbIMU 4YepeHKamu // IInomoBoncTBO u
AropoBozsictBo Poccun / C6. Hayd. Tpy-
moB BCTUCII. T. XXIV, gacts 2, 2010.
C.127-131.

7. Candresse T., Macquaire G,
Lanneau M., Bousalem M., Quiot-
Douine L., Quiot J.B., Dunez J. (1995)

Analysis of plum pox virus variability
and development of strain-specific
PCR assays // Acta Horticulturae.
Ne 386. P. 357-369.

8. Candresse T., Saenz P, Garcia
J.A., Boscia D., Navratil M., Gorris
M.T., Cambra M. (2011) Analysis of
the epitope structure of Plum pox virus
coat protein // Phytopathology. Vol.
101. P. 611-619.

9. Chirkov S., Ivanov P, Sheveleva
A. Detection and partial molecular
characterization of atypical Plum pox
virus isolates from naturally infected
sour cherry // Arch. Virol, 2013
(in press).

10. Crescenzi A., Nuzzaci M.,
Piazzolla P,, Hadidi A. (1995) Plum pox
virus (PPV) on sweet cherry // Acta
Horticulturae. Ne 386. P. 219-225.

11.Crescenzi A.,d"Aquino L., Comes
S., Nuzzaci M., Piazzolla P, Hadidi
A. (1996) Further characterization of

the sweet cherry isolate of plum pox
potyvirus // Proceedings of the Middle
European Meeting on Plum Pox.
Budapest. P. 99-103.

12. EPPO, 2006. Current status of
Plum pox virus and sharka disease
worldwide // Bulletin OEPP/EPPO
Bulletin. Vol. 36. P. 205-218.

13. Fanigliulo A., Comes S., Maiss
E., Piazzolla P,, and Crescenzi A. (2003)
The complete nucleotide sequence of
Plum pox virus isolates from sweet
(PPV-SwC) and sour (PPV-SoC) cherry
and their taxonomic relationships
within the species // Arch. Virol. Vol.
148. P. 2137-2153.

14. Festic H. (1977) Investigation
of new sharka virus hosts // Acta
Horticulturae. Ne 74. P. 233-237.

15. Glasa M. (2010) A large scale
effort to analyze the Plum pox virus
diversity worldwide. Abstracts of the
SharCo Research Workshop. September
6-7, Sofia, Bulgaria. P. 17.

16. Glasa M., Malinowski T., Predajia
L., Pupola N., Dekena D., Michalczuk
L., Candresse T. (2011) Sequence
variability, recombination analysis, and
specific detection of the W strain of
Plum pox virus // Phytopathology. Vol.
101. P. 980-985.

17. Glasa M., Prichodko Y., Zhivaeva
T., Shneider Y., Predajna L., Subr Z.,
Candresse T. (2012) Complete and
partial genome  sequences of the
unusual Plum pox virus (PPV) isolates
from sour cherry in Russia suggest
their classification to a new PPV
strain // 22nd
International
Conference on
Virus and Other
Transmissible
Diseases of Fruit
Crops (ICVF), Rome, June 3-8.

18. Glasa M., Prikhodko Y., Predajna
L., Nagyova A., Shneyder Y., Zhivaeva
T., Subr Z., Cambra M., Candresse T.
Characterization of divergent Plum pox
virus (PPV) isolates from sour cherry
in Russia suggests their classification
as a new cherry-adapted PPV strain //
Phytopathology, 2013 (in press).

19. James D., Varga A. (2004)
Nucleotide sequence analysis of Plum
pox virus isolate W3174: Evidence of a
new strain // Virus Research. Vol. 110.
P. 143-150.

20. Kalashjan Y.A., Bilkey N.D,
Rubina E.V. (1988) Plum pox virus in
cherry // Acta Horticulturae. Ne 193. P.
42-43.

21. Kajic V., Cerni S., and Skoric D.
(2012) Plum pox virus on sour cherry in
Croatia. 22nd International Conference
on Virus and Other Graft Transmissible

Diseases of Fruit Crops, Rome, June
3-8, Book of Abstracts, p. 157.

22. Malinowski T., Sowik I., Salavei
AV, Kukharchyk N.V. (2012) Partial
characterisation of biological properties
of PPV-C isolates found in Belarus
and establishment of in vitro cultures
of infected L2 and OWP-6 rootstocks
/] 22nd International Conference on
Virus and Other Graft Transmissible
Diseases of Fruit Crops, Rome, June
3-8, Book of Abstracts, p. 152.

23. Mavrodieva V., Mock R., Levy
L. (2008) Molecular characterization
of PPV isolates from plum germplasm
illegally imported from Ukraine.
Abstracts of the 20th International
Symposium on Virus and Virus-like
Diseases of Temperate Fruit Crops, May
22-26, Antalya, Turkey. P. 112.

24. Maxim A., Ravelonandro M.,
Isac M., Zagrai 1. (2002) Plum pox virus
in cherry-trees // XVIII Int. Plant Virus
Epidemiol. Symp. P. 101-102.

25. Myrta A., Varga A., James D.
(2006) The complete genome sequence
of an El Amar isolate of plum pox virus
(PPV) and its phylogenetic relationship
to other PPV strains // Archives of
Virology. Vol. 151. P. 1189-1198.

26. Navratii M., Satafora D,
Crescenzi A., Fanigliulo A., Comes
S., Petzik K., Karesova M. (2004) The
occurrence of PPV in cherry trees in the
Czech Republic // Acta Horticulturae.
Ne 657. P. 237-244.

27. Nemchinov L., Hadidi A.
(1996) Characterization of the sour
cherry strain of plum pox virus //
Phytopathology. Vol. 86. P. 575-580.

28. Nemchinov L., Hadidi A., Maiss
E., Cambra M., Candresse T., Damsteegt
V. (1996) Sour cherry strain of plum
pox potyvirus (PPV): molecular and
serological evidence for a new subgroup
of PPV strains // Phytopathology. Vol.
86. P. 1215-1221.

29.  Prichodko Y. (2006) Plum pox
virus (PPV) in Russia / Current status
of Plum pox virus and sharks disease
worldwide // Bulletin OEPP/EPPO
Bulletin. Vol. 36. P. 205-218.

30. Salavey A., Kastriskaya M.,
Valasevich N., Kukharchyk N. (2012)
Detection of Plum pox virus in regions
of Belarus // 22nd International
Conference on Virus and Other
Transmissible Diseases of Fruit Crops
(ICVF), Rome, June 3-8.

31. Sheveleva A., Ivanov P, Prihodko
Y., Varga A. James D., Chirkov S.
(2012) Plum pox virus W appears to
the most variable strain of the seven
recognized strain of the virus // 22nd
International Conference on Virus and
Other Transmissible Diseases of Fruit
Crops (ICVF), Rome, June 3-8.

32. Sheveleva A., Ivanov P, Prihodko
Y, James D., Chirkov S. (2012)
Occurrence and genetic diversity of
Winona-like Plum pox virus isolates in
Russia // Plant Disease. Vol. 96, Ne 8. P.
1135-1142.

33. Subr Z., Pittnerova S., Glasa M.
(2004) A simplified RT-PCR-based
detection of re inant Plum pox
i Vol.

Dorgai L. (2001) Integrated RT-PCR/
nested PCR diagnosis for differentiating
between subgroups of plum pox virus //
Journal of Virological Methods. Vol. 92.
P. 165-175.

35. Tolay Arikan E., Caglayan K.,
Gazel M.H. (2004) Identification of
Plum pox virus and some ilarviruses of
stone fruits in Kahramanmaras district
of Turkey // Acta Horticulturae. Ne 657.
P. 269-273.

36. Topchiiska M. (1992) Virus and
virus-like diseases of deciduous tree
fruits and hops // Newsletter. Vol. 6. P.
1-23.

37. Topchiiska M. (1997) Sweet and
sour cherries natural hosts of plum
pox (sharka) virus // Proceedings of
the Middle European Meeting on Plum
Pox. Budapest. P. 91-93.

38. Udovychenko V.M., Vasyuta
S.A., Trryapittsyna N.V., Taranukho
M.P, Udovychenko K.M., Suprun K.I.
(2007) Plum pox in plantings of stone
fruit crops in Ukraine // V Int. Conf.
«Bioresourses and viruses». Kiev. P. 204.

39. Ulubas C., Candresse T,
Svanella-Dumas L., Krizbai L., Gazel
M., Caglayan K. (2009) Further
characterization of a new recombinant
group of Plum pox virus isolates,
PPV-T, found in orchards in the Ankara
province of Turkey // Virus Research.
Vol. 142. P. 121-126.

40. Wetzel T, Candresse T,
Ravelonandro M., Dunez J. (1991)
A polymerase chain reaction assay
dapted to plum pox potyvirus
etection // Journal of Virological

ethods. Vol. 33. P. 355-365.

KAPAHTWH PACTEHUN 25



A NEW PLUM POX
VIRUS (PPV) STRAIN -

Cherry Russian (PPV-CR)

Yury N. Prikhod’ko, Head of FGBU VNIIKR’s Diagnostics Department
Tatiana S. Zhivaeva, Yury A. Shneyder, O. N. Morozova, Evgeny S. Mazurin -

FGBU VNIIKR’s specialists

Plum Pox Virus (PPV), the causal
agent of the disease, is included in
the Russian and EPPO (European
and Mediterranean Plant Protection
Organization) lists of quarantine pests
of limited distribution.

26 2|4 2013 KAPAHTUH PACTEHUN

Plum Pox Virus (PPV) is now
known to be a complex of strains
displaying differences in serological,
biochemical and genetic characteristics,
and, to a certain degree, in host range,
pathogenicity and epidemiology. Until

Tunisia, USA and Chile. PPV-D strain
isolates have been detected on virtually
all susceptible plants of the genus Prunus.
Among cultivated plants, the virus most
commonly affects plum and apricot and,
more rarely, peach.

Sharka is the most devastating disease of stone fruit
crops. This pathogen may cause yield losses of up to

95-100%.

2012, seven strains of the virus were
known: PPV-D, PPV-M, PPV-C, PPV-W,
PPV-EA, PPV-Rec and PPV-T, with
PPV-D, PPV-Rec and PPV-M being the
dominant strains.

The PPV-D strain is widespread
throughout Europe. It has also been
detected in Argentina, Kazakhstan,
Canada, Pakistan, Cyprus, China,

Fig. 3. Various symptoms caused by
PPV-CR strain isolates on cherry leaves
(Samara Oblast, 2009)

Puc. 3. Paznuunvie munvl cuMnimomos,
8vi3bléaemble U30NTMAMU WUMAMMA
PPV-CR na nucmovax pacmenuii 6UiHu
(Camapckas o6nacmv, 2009 2.)

The PPV-M strain is widely spread
in Eastern Mediterranean, Central and
Southeastern Europe where it is most
virulent in peach but may affect plum,
as well.

Isolates of the PPV-Rec strain, a
natural recombinant between the PPV-D
and PPV-M strains, were detected in the
countries of Central and Eastern Europe
where they affected only plum [8]. The
presence of this strain in the southern
regions of the Russian Federation can’t
be excluded.

The PPV-EA and PPV-T strains
exhibit limited distribution. These are
endemic in the Nile estuary, Egypt, and
the vicinities of Ankara, Turkey, where
they occur in apricot and plum [25, 39].

I
Puc. 3. Pasnuunvie munvi CUMnmMomos, |
il

6bl3bl6aAeMble USONAMAMY WmamMma

PPV-CR na nucmosx pacmenuti umnu,
-

(Camapckas obnacmv, 2009 2.)

Fig. 3. Various symptoms caused by
PPV-CR strain isolates on cherry
leaves (Samara Oblast, 2009)

The PPV-W strain (Winona) was
previously detected only at a single site
in Canada [19]. Moreover, according
to the investigation performed by the
Quarantine Service of Canada, the plant
that served as the infestation source was
imported from Eastern Ukraine [12].

Later, the detection of PPV-W-like
isolates was reported in the USA - in
plums imported from Ukraine [23],
and in Latvia [15]. The PPV-W isolates
detected in Latvia were introduced with
infected plants originating from the
temperate zone of Russia.

The study of Sharka disease in sour
and sweet cheery plants should be given
special consideration since these plants

had long been considered PPV resistant.
This point of view was questioned after
successful in vitro inoculation of sour
and sweet cheery seedlings with PPV
isolates recovered from plum [14].

Under natural conditions, Plum Pox
Virus (SoC-isolate) was first detected in
sour cherry in Moldova using enzyme-
linked immunosorbent assay (ELISA)
and immune electron microscopy (IEM)
[20]. Later, PPV was detected in sour and
sweet cherries in Bulgaria using ELISA
[36, 37].

In subsequent years, the detection
of PPV in sour cherry and / or sweet
cherry was reported from Italy [10],
Hungary [27], Romania [24], Turkey
[35], the Czech Republic [26], Ukraine
[38], Belarus [22, 30], and Croatia [21].
In all of these cases the PPV infection
of sour cherry was not large-scale, i.e. it
was limited to individual plants.

In the Russian Federation, PPV was
previously detected in sour cherry in the
collection of N.V Tsitsin Main Botanical
Garden of the Russian Academy of
Sciences (Moscow) and at the Crimean
testing station of N.I. Vavilov Plant
Industry Research Institute (Krasnodar
Krai) [1, 29]. The pathogen was also
detected in sour / sweet cherry stock (B-
5-88) at the All-Russian Selection and
Technology Institute of Horticulture and
Nursery (Moscow oblast) [6].

SoC (from Moldova) [27] and SwC
(from Italy) [11], two of the PPV isolates
detected in sour and sweet cherries, were
studied in detail. Based on significant
serological and genetic differences
between the two isolates and the known
strains of PPV, it was concluded that the
former belonged to a new strain named
Cherry (PPV-C) [13, 28].

The All-Russian Plant Quarantine Center’s (FGBU VNIIKR) Laboratory of Virology
in cooperation with FGBU VNIIKR’s branches and the Territorial Administrations of
the Federal Service for Veterinary and Phytosanitary Surveillance (Rosselkhoznadzor)
conduct systematic detection surveys of plantations of stone fruit crops for PPV in

Russia.
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Currently, four PPV isolates - BY-101,
BY-154, BY-155, By-181 - from Belarus
[22], and one isolate from Croatia [21]
were identified as belonging to the
PPV-C strain, in addition to those from
Moldova (SoC). Thus, to date, seven
isolates have been found to pertain to
the PPV-C strain, in total.

To perform the screening test for PPV
detection in samples, we used polyclonal
antibodies against PPV by Adgen (Great
Britain), Bioreba (Switzerland), Loewe
and DSMZ (Germany); monoclonal
antibodies 5B-IVIA (Agritest, Italy)
and universal primers allowing for the
detection of the virus isolates regardless
of their strain identity - P1/P2 [40],
NCuni-Rev/NCuni-Rev [16] and s1/as2
(Agrodiagnostika LLC, Russia).

According to standard practices,
the identification of PPV strains
was performed using strain-specific
monoclonal antibodies and primers,
PCR-RFLP and sequencing of amplified
products.

Serological  identification ~ was
conducted using monoclonal antibodies
by Agritest (Italy): 4DG5 (specific for
PPV-D strain), Al (specific for PPV-M,
PPV-Rec and PPV-T strains), AC and
EA-24 (specific for PPV-C and PPV-EA
strains).

RT-PCR was performed using the
following strain-specific primers: P1/
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PD [7], mD3/mD5 [33] and M1/M5
(34) for PPV-D; P1/PM [7], mM3/mM5
[33] and M6/M7 [34] for PPV-M; mM3/
mD5 [33] for PPV-Rec; CSoc-2/HSoC-
2 [27] and M10/M11 [34] for PPV-C;
and 3174-sp-R1/3174-sp-F3 [19] and
W8711R/ W8328F [16] for PPV-W,
respectively.

Reverse transcription reaction and
amplification were conducted using
PCR-kits by Agrodiagnostika LLC,
Evrogen JSC and Dialat Ltd. Primer
concentrations and thermocycling
conditions were consistent with those
described in the original methodology.

PCR  was performed using
Mastercycler Personal amplifiers by
Eppendorf (Germany) and VeritiTM
by Applied Biosystems (USA).

RT-PCR results were analyzed after
electrophoresis in 1.5% agarose gel,
stained with Ethidium bromide using
Quantum-ST-4-1500 system for gel
documentation. Size of the PCR-products
was determined with the molecular
weight markers GeneRulerTM 100 and
FastRulerTM (Fermentas).

The amplified products were subjected
to direct sequencing in ABI PRISM 3500
genetic analyzer (Applied Biosystems,
USA) using BigDie Terminator v.1.1
Cycle Sequencing Kit in accordance with
the manufacture’s recommendations. The

UMNIMOMBL HA TUCMbAX
suwnu copma Ipuom Bcex
Csamuvix, 6vi36aHHble 3aparnceHuem
usonamom S-33 wmamma PPV-D
(Mocxkoeéckas o6nacmv, 2011 2.)

Fig. 4. Symptoms caused by PPV-D-strain
isolate S-33 on the leaves of the Cerise
Griotte de la Toussaint variety

(Moscow Oblast, 2011)

sequence analysis was performed using
BioEdit 7.051 and MEGA 4.0. software.

Over the period of 2008 - 2012, we
identified 86 PPV isolates of the PPV-D
strain. Isolates of this strain were found
in 10 federal subjects of the Russian
Federation: Volgograd and Moscow
Oblasts - in sour and Nanking cherries;
Belgorod Oblast - in sour cherry; the
Republic of Dagestan, Krasnodar and
Stavropol Krais, Astrakhan, Volgograd,
Lipetsk, Rostov, Tambov and Moscow
Oblast - in plum; and, Moscow Oblast
- in apricot and cherry plum.

We have identified twenty three
isolates of the PPV-M strain in apricot
and plum in Krasnodar Krai and in
plum in Stavropol Krai. In all these
cases infected plants originated from
the former Yugoslavia countries.

Based on the results of the study
performed in 2008-2012, we determined
that PPV-W isolates were widely
distributed in the Russian Federation
[2, 3, 5]. Moreover, 70 isolates of this
strain were identified in 10 federal
subjects of the Russian Federation:
Moscow Oblast - in apricot, Nanking
cherry and plum; Belgorod Oblast - in

plum and blackthorn; Lipetsk Oblast
- in Nanking cherry and plum; and,
Voronezh, Novgorod, Rostov and Samara
Oblasts, as well as Stavropol Krai, the
Republic of Dagestan, and the Republic
of Karachay-Cherkessia - in plum.

Taking into account the reports of
Lomonosov Moscow State University’s
Academic Department of Virology on
the detection of isolates of the strain in
Moscow Oblast [31, 32], we came to the
conclusion that the PPV-W strain is an
autochthonous PPV strain for Russia
and Ukraine. Natural distribution of
the strain in other countries is yet to be
determined.

During the five-year period of
studying PPV in the Russian Federation,
we have identified 23 isolates as belonging
to the PPV-C strain. These were detected
in sour and sweet cherries in Belgorod
Oblast and in sour cherry in Volgograd,
Samara and Saratov Oblasts, as well as in
Moscow Oblast. Based on these data, it
can be concluded that the PPV-C strain
is more prevalent in Russia than in other
European countries.

In 2008,
we detected a

7, SamS-21 and SamS-22 were detected
in cherry plants in two locations at the
Sokskoe experimental production farm of
Samara Research Institute of Horticulture
and Medicinal Plants “Zhiguliovskie
Sady” (the locations were grubbed up).
SamM-40 and SamM-41 isolates were
found in sour and sweet cherry plants at
a summer cottage site not far from the
Sokskoe experimental production farm.

These isolates responded to PPV
polyclonal antibodies produced by
different companies (Adgen, Bioreba,
DSMZ, Loewe), but showed no response
to monoclonal antibodies 4DG5, Al, AC
n EA-24, specific for PPV-D, PPV-M,
PPV-C and PPV-EA, respectively. No
reaction was observed to monoclonal
antibodies 5B-IVIA recommended by
the European and Mediterranean Plant
Protection Organization (EPPO) for
detection of all PPV isolates either.

These isolates were effectively detected
and identified with the PCR-method
using universal primers P1/P2 and s1/
as2 but showed no response to any of
the PPV strain-specific primers.

which is characteristic of the PPV-C
and PPV-W strains. However, based on
deciphered sequences of these products,
the Samara isolates could not be classified
as belonging to any of the strains since
they were identical to PPV-D, PPV-C and
PPV-W only by 92-94%.

Based on the analyzed characteristics,
we made a preliminary conclusion that
the Samara isolates of PPV belonged to
a new, previously unknown PPV strain
which was reported in literary sources
published in Russia [2, 4].

In 2011-2012, we detected a whole
range of other isolates that according
to their characteristics were classified
as belonging to this new strain. These
were detected on the former state variety
test plots located on the territories of
the Sokskoe experimental production
farm of Samara Research Institute of
Horticulture and Medicinal Plants
“Zhiguliovskie Sady” and Sadovod
LLC (Syzran region, Samara Oblast), as
well as on territory of the horticultural
community “Stromilovskie Dachy”
(Ulyanovsk region, Samara Oblast),

the Khvalynsk
variety test plot

whole range of In total, we identified 74 isolates belonging to the new strain. and in the wild

PPV isolates in
Samara Oblast
in the Sok River valley. These differed
in serological and genetic characteristics
from all the known strains of the virus.
Isolates SamS-1, SamS-3, SamS-5, SamS-

PCR-RFLP analysis of 243bp
products amplified using P1/P2 primers
showed the absence of Rsal and Alul
restriction sites in the Samara isolates

plantations in
the vicinity of

Khvalynsk town (Saratov Oblast).
Phylogenic analysis (Fig. 1) showed
that the isolates of the new strain from
Samara and Saratov Oblasts — SamS-5,

Table 1. Percentage of Identity among Nucleotide Sequences (upper line) and Amino Acids (lower line) among Various
Genome Regions of SamSg-15/2 (RU-30sc) and Those of Other PPV Strains [18]

Strain, isolate HC- C;::: Complete
Genebank 5UTR Pl NIb ce 3UR P polyprotein
Pro genome
number (aa)
(nt)
Il;l:{\;-s(“i, 822 85.0 | 84.9 | 81.1 | 879 | 82.1 | 829 | 799 | 823 | 822 | 856 954 83.5 93.5
’ ’ ! b I 2. b . 4, 2 ! ’ ’ ’
(HQ840518) (93.8) | (96.7) | (86.3) | (77.9) | (92.3) | (96.5) | (88.7) | (94.7) | (93.2) | (90.7)
LI:IP:ZZ:;’t 685 77.7 | 82.0 | 804 | 882 | 84.6 | 817 | 717 | 819 | 839 | 819 935 816 %03
((HQ670748) (79.9) | (93.7) | (84.6) | (79.8) | (92.3) | (95.7) | (75.5) | (92.9) | (93.6) | (83.9)
PPV-M, SK68 e 76.0 | 795 | 75.0 | 81.4 | 82.1 | 792 | 76.7 | 766 | 81.6 | 81.4 o 78.8 88
(M92280) (79.5) | (91.7) | (77.4) | (69.2) | (88.5) | (94.0) | (83.0) | (89.7) | (92.9) | (80.9)
PPV-T, AbTk 6 759 | 79.4 | 747 | 805 | 78.8 | 79.8 | 755 | 76,5 | 817 | 803 929 8.7 88
(EU734794) (78.9) | (91.0) | (77.1) | (67.3) | (90.4) | (94.5) | (83.0) | (90.4) | (93.4) | (79.6) ’ :
P;‘&?_;c’ - 751 | 795 | 75.6 | 81.1 | 782 | 796 | 799 | 773 | 79.6 | 81.4 . . 88,7
77. 91.9) | (78. 68.6) | (90.4 5.3 0.6) | (90.1 93.6) | (81.5 ’ . ’
(AY028309) (77.9) | (91.9) | (78.9) | (68.6) | (90.4) | (95.3) | (90.6) | (90.1) | (93.6) | (81.5)
I;;Ei 616 753 | 793 | 76.1 | 817 | 769 | 793 | 799 | 77.6 | 788 | 79.3 94.0 8.3 88.1
’ g 1. d ! 4 4, ) 4 2. ; ’ ’ ’
(AY912057) (78.6) | (91.5) | (78.9) | (69.6) | (90.4) | (94.8) | (88.7) | (90.4) | (92.5) | (79.3)
:ﬁjﬁ_’ 623 73.7 | 78.6 | 745 | 824 | 769 | 778 | 805 | 759 | 80.4 | 787 935 775 88.1
’ 79.9) | (90.4) | (81.1) | (71.2) | (90.4) | (94.6) | (94.3) | (89.0) | (92.7) | (78.9 ’ : ’
(DQ431465) (79.9) | (90.4) | (81.1) | (71.2) | (90.4) | (94.6) | (94.3) | (89.0) | (92.7) | (78.9)
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SamD-36, SamS-22, SamD-34, SamS-
3, SamS-21, SamD-38, SamSg-727,
SamSg-22, SamSg-27, SamSg-28, SamS,
SarG-79, SarG-75, SamM-41, and SarH-
83 - form a distinct independent branch
on the phylogenetic tree. These isolates
are genetically similar but not related to
the PPV-C (PPV-SwC, BY-101, BY-181,
Socisolates) and PPV-W (STNB-2, RD-1,
StP-2, Moscow-1410, LV-141pl isolates)
strains, and they are clearly different from
the PPV-D, PPV-M,

PPV-Rec, PPV-EA

Oblast and isolates SarG-79, SarH-83
from Saratov Oblast have more genetic
peculiarities.

To confirm the discovery of a new
stain, 12 detected isolates were sent to
Dr. Moroslav Glasa, a leading specialist
in PPV molecular biology at the Institute
of Virology of the Slovak Academy of
Science (SAS).

Specialists of the SAS Institute of
Virology obtained the whole genome

bAX pacmeHus
eu 3 020 U307IAMOM
VolK-144 wmamma PPV-C
(Bonzozpaockas obnacmv, 2011 2.)

Fig. 5. Ring spots on cherry leaves infested
with PPV-C strain isolateVolK-144
(Volgograd Oblast, 2011)

FP-7 SHARCO Project financed by the
Eropean Eunion.

The study of the obtained sequences
fully confirmed the discovery of a new
PPV strain. It was proposed to name
the new strain Cherry Russian (PPV-
CR). The report on the discovery was

made by Dr. M. Glasa
at the 22nd International

and PPV-T (AbTk)  Currently, it has been determined that the PPV-CR  Conference on Virusand
e found  Strain is not limited to the Middle Volga region. Other  Trandmissible

significant ~ genetic
differences at the 3 end region of coat-
protein gene between the PPV isolates
from Samara and Saratov Oblasts, and the
referent SoC isolate of the PPV-C strain
detected in cherry in Moldova [28].
Isolates SamS-5, SamS-22, SamSg-28
and SamSg-727 from the Sokskoe
experimental production farm, Samara
Oblast, have identical nucleotide
sequence in this genome region.
Isolates SamD-36 and SamD-38
detected in another location in Samara
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sequences of the three isolates — SamSg-22
(RU-18sc), SamSg-27 (RU-17sc) and
SamSg-15/2 (RU-30sc); the Nib-CP
region sequences (protease genes and
coat protein) of SamSg-28 (RU-19sc),
SamD-36 (RU-20sc)and SamD-38 (RU-
39sc); and coat protein gene sequences
of the remaining six isolates. The codes
in brackets are given to the isolates in
accordance with the Plum Pox virus
(PPV) database which is part of the

Diseases of Fruit Crops

(ICVF) held on 3-8 June
2012 in Rome [17]. A joint article on this
strain was published in Phytopathology
[18].

The genome of SamSg-22 (RU-18sc),
SamSg-27 (RU-17sc) and SamSg-15/2
(RU-30sc) isolates was found to consist
0f 9792 nucleotides including Poly-A-tail.
The genome structure of these isolates is
typical of potyviruses; it contains a large
open reading frame (ORF) and a small
reading frame (P3N-PIPO ORF).

The molecular weights of polyproteins
of SamSg-27 (RU-17sc), SamSg-22
(RU-18sc) and SamSg-15/2 (RU-30sc)
are 355309, 355489 and 355609 kDa,
respectively.

Complete genome sequences of the
SamSg-15/2 (RU-30sc) isolate and those
of other known PPV strains were 77.5-
83.5% identical. Genetically, this PPV-
CRisolate is in a greater degree closer to
BY181 isolate of PPV-C and in a lesser
degree to the PPV-EA isolate.

The identity of the large genome
polyprotein sequences of SamSg-15/2
(RU-30sc) and those of other known PPV
strains fluctuated between 88% and 93.5%
with PPV-C strain having the highest
level of homology (Table 1).

Phylogenic analysis of complete
genome sequences of different PPV-
strain isolates confirmed the results of
the nucleotide and aminoacid sequence
homology analysis and showed that
SamSg-27 (RU-17sc), SamSg-22 (RU-
18sc) and SamSg-15/2 (RU-30sc) form
an individual cluster. The cluster is to a
gerater degree closer to the PPV-C strain
and to a lesser degree to the PPV-W
strain (Fig. 2). Phylogenic analysis of the
studied PPV-CR isolates and 196 isoaltes
of other PPV strains by coat protein gene
sequences gave similar results.

For specific detection of the PPV-
CR strain, CR8597F and CR9023R
complimentary primers to 5’-terminal
region of the coat protein gene (8597-
9023) of SamSg-15/2 (RU-30sc) were

developed [18]. Based on the test results,
the primers responded to all detected
PPV-CR-strain isolates, but did not
respond to PPV-M, PPV-D, PPV-Rec,
PPV-T, PPV-W, PPV-C and PPV-EA
isolates. The specificity of the obtained
amplification products was validated by
direct sequencing.

The symptoms caused by all PPV-
CR-strain isolates shared the same
characteristics. During the surveys
coducted in late June, on the lower leaves
of one-year old cherry whips mainly
midrib yellowing was observed; mid
leaves displayed chlorotic or light-green
pattern and ring spots, while top leaves
exhibited slight spotting and leaf blade
deformation. Leaves on whip tops usually
showed no symptoms (Fig. 3).
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The PPV-D and PPV-C strains caused
different symptoms in sour cherry plants.
The PPV-D typically induced mosaic or
slight chlorotic spotting symptoms; no
rings or ring spots typical of the Sharka
disease were observed (Fig.4). The
PPV-C strain caused the occurrence
of ring spots and irregular light-green
pattern. These symptoms were more
pronounced on root-shoot leaves, though
better observable only under appropriate
lighting (Fig.5).

This became certain after specialists
of Lomonosov Moscow State University’s
Academic Department of Virology
detected nine isolates of this strain in
cherry in Greater Moscow area [9].
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OCTPOB KYHAIIINP: B30HE
OCObOI'O BHIMAHUA

C.A. Kyp6amos, HauanvHux IHMOMON02UHECKO20 MY3es

OI'bY «BHUVKP»

DUTOCAHUTAPHBINI KOHTPONb IPHU-
TPaHMYHBIX TeppuTOpuil Poccmiickon
Denepanyy ABNAETCA OFHOI U3 BaXKHe -
KX 33714 KapaHTUHHOI CrTy>k6bL. CO0p
U IOCTIeRYIoMas NAeHTYVKALUA SHTO-
MOJIOTMYeCKOTO MaTepuasa U3 ITUX MeCT
[I03BOJLSIET CBOEBPEMEHHO OOHAPYKIUT
BBl HACEKOMBIX, KOTOPbIE MOTYT IIPO-
HUKHYTb C TEPPUTOPUM COIIPENE/TbHBIX
rocynapctB. OCOOEHHO aKTyalIbHBIM
MIPEZICTAB/AETCA TAKOJ MOHMTOPYHT Ha
1ore poccuiickoro JJanmpbHero BocToka, rie
TeppUTOPNA Halllell CTPAaHBI HEITOCPeN-
CTBEHHO COIIPMKACAETCS CO CTpaHAMU
Boctounoit Asunu — Snonnen, Kuraem
u CesepHoii Kopeeii. B aTux cTpanax Ha-
XOJATCA apeajbl MHOTMX KaPaHTMHHBIX
U IPYTUX MOTE€HIIMATbHO OIACHBIX /1A
Poccuy BU0B HaceKOMBIX (ZOCTATOY-
HO YIIOMAHYTb SICEHEBYIO 3YMPYIHYIO
y3KoTenyio 3nmatky, Agrilus planipennis
Fairm.), a xamMmarudeckme yCIOBUSA
BIIOZTHE COOTBETCTBYIOT TAKOBBIM IOTa
JaTbHEBOCTOYHOrO pernona Poccum.

Octpos Kynammp sB/1sgeTcs ogHUM
13 TIPMMEPOB TaKOJ pOCCUIICKON Ipu-
TPaHUYHOIN TEPPUTOPUM. DTO CaMBIil
I0KHBIIT 0cTpoB bonbimoit Kypunbckoit
TPAJbI, AIMMHUCTPATVBHO OTHOCAILMI-
cs1 x CaxanmuHckolt obmactu. Kparyaii-
IIee pacCTOsIHIE OT €T0 I0>KHOI OKOHEd-
HOCTH JI0 ATOHCKOT0 OCTPOBa XOKKaIo
COCTABJIsIeT BCETO 16 KM, 4TO HEe MOXET
CITYy>XUTb HaJIe)KHBIM Feorpaduueckinm
6apbepoM Ha ITyTH PacHpOCTpaHEHNUs
BpEJHbIX BUOB.

Vicxopma M3 BBIIEYIOMAHYTBIX CO-
00OpakeHMIt, @ TaKXKe B CBSI3U C HEOO-
XORMMOCTBIO HONIONHeHs (OHIOBO I
CIIPaBOYHBIX KOJIIEKIIMIT 9HTOMO/IOT M Ye-
ckoro mysed OPTBY «BHUMKP» apTop
aToi ctatby teToM 2011 roma HaxomuICA
B 3KCIEeANIMNU Ha ocTpoBe KyHammp.

BOJIBHO KPYIIHBII OCTPOB C MAaKCH-
MaJIbHOM IJIMHON 123 KM, IIMPUHO OT
7 mo 30 kM m maomanpio — 1490 kM2,
YTO MOYTH B 1,5 pasa 60bliie IIOIAU
Mockssl. Hausbicieit Touxoii (1819 m)
AB/IAETCA BYNKaH TATS, OOVH U3 YeThI-
Pex HefCTBYIOIUX BYJIKAHOB OCTPOBA.
Iupgponornyeckass ceTb O4YeHb pas-
BUTA, MMEETCS MHOXXECTBO peK, 03ep

Fig. 1. Map of Sakhalin Oblast

(1='Kunashir Island, 2 - Iturup Island,
< 3 — Shikotan Island, 4 - Islands of

the Lesser Kuril Ridge)

(www.Gidrostroy.com)

Puc. 1. Kapma Caxanumnckoii o6nacmu
(1 - 0. Kynawup; 2 - 0. imypyn;
3 - 0. llluxoman; 4 - 0-ea Manoii

Kypunvcxoii 2psovt) (www.Gidrostroy.com)

MYCCOHHI)II‘/'[, C OTHOCUTE/IbHO TeIION
3VIMOW U IIPpOXJIaTHBIM JIETOM, OCTPOB
HaXoOuUTCA IIo[ CHMJIbHBIM BJ/IVMAHUEM

Imo eouncmeennoe mecmo 6 Poccuu, 20e 6 ecmecmeennvix ycnoeusx o6umaem
anouckuii #cyx Popillia japonica Newm., onacHulil kapanmuHnHvlii 6pedumenv,
8KII0UEeHHDII 6 coomeemcmayroujue nepeunu Poccuiickoti @edepauuu, EOK3P, CIIA,
Kanaovi, Kumas u mnozux 0pyzux cmpan u pe2uoHanvHvix 0p2anu3auuil.

Kynammp B mepeBofie C aifHCKOTO
o3HavaeT «YepHBIt ocTpOB». ITO HO-
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" pas3/INIHbIX MMHEPA/IbHBIX, ocobeH-
HO T€pMa/JIbHbIX BOJ. Knmumar OCTpOBa

OKpY>KaIoIlMX ero akBaropuit OX0TcKo-
ro mops u Tuxoro okeana. OxoTomMop-

B agzycme-cenms6pe na ocmpos wacmo npuxoosm
MOUiHBIE 60CMOUHOA3UAMCKUE MYCCOHDL, NPUHOCAULUE
00nonHuUmMenvHoe menso U cunvHetiuiue 00X40u, K020a
3a 2-3 ons moxcem svinacmov 00 100 mm ocadxos.

cKkoe (3amagHoe) mobepexxbe OCTPOBa
060rpeBaeTcst BETKOI TEIIOTO TeYEHUS
Kypocno, a TuxookeaHckoe (BOCTO4YHOE),
HAIIPOTUB, HAXOIUTCSA [OT BIVSHIEM XO-
nopuoro Kypuno-Kamuarckoro Tedenns,
[O9TOMY K/IMMAT 3a[IaHOTO TOOEepeKbsi
Kynaumpa 6onee 6raronpysareH s uH-
Ba3UU TEIIONIOOMBBIX I0YKHBIX BUIOB.
[Tpupona octpoBa coveraer B cebe
KaK CeBepHBbIe YepThl (3apOCiu Kegpo-
BOTO CT/IAHMKA, KaMEHHOOEpEe3HMKM),
TaK U IXKHbIE, HOYTI CYOTPOIIMYECKIE,

PeBAHUCTBIX MaH (puc. 4, 5). Ilognecok
B 3HAYMTENBHON CTENIEHN MIPENCTABIEH
TPYSHOIIPOXOAMMBIMIU 3aPOC/ISIMI HI3-
KOPOC/IOTo Kypuibckoro 6amoyka. Ky-
HalMp — eUHCTBeHHOe MecTo Poccun,
Ifie B [UKOM BUJie IPOU3PACTAET OfVH
U3 BUJOB MarHonauit (MarHonus ob6pat-
HOSIILIEBUHAS ).

Hacernenne octpoBa cOCTABISIET OKO-
no 8000 4YemoBeK, COCPEfOTOYEHHBIX
[JIABHBIM 06pa3oM B ITOCETIKe TOPOICKOTO
tumna lO>xHo-Kypunbcke, KOTOpbIit AB-

B uenom 6onee 70% meppumopuu ocmpoea noKpuvimo

necamu pasnuuHo20 muna.

0COOEHHO Ha I0ro-3amafe, Ife pacipo-
CTpaHeHbl IIMPOKONMUCTBEHHbIE Jeca
U3 PasINYHBIX BUAOB Ny6OB, KIE€HOB,
a Tak)Xe MIbMA, KaJIOllaHaKca, THuca
U IPYTUX IIOPOJ, IEPEBbEB IIPY YIaCTUU
OO0/IBIIIOTO YMC/Ia Pas/INYHbIX BIOB Jie-

Puc. 3. Bynkan Tams - nausvicuuas
mouxa ocmposa Kynawup
(¢pomo K.B. Maxaposa)

Fig. 3. Tyatya vo.l
point of Kunashii
(photo by K.V. M

NA€TCSA afMUHUCTPATUBHBIM IIEHTPOM
OIHOMMEHHOTO rOpOficKoro okpyra. Ha
OCTPOBE MeEeTCA a9POIOPT ¥ MOPCKO
NIOPT, KOTOPBIIL, IPaB/ia, He MMeeT Ipu-
YasIoB /I KPYIHBIX CY/OB.
IKCHeMIsA Ha OCTPOB MPOXOAuIa
¢ 13 wmrona mo 11 asrycra 2011 ropa.
B Hell mpyHMMaNmM yyacTue y4eHble Ka-
benpsi 6ecri03BOHOIHBIX MOCKOBCKOTO
NefJaTOTM4eCKOr0  TOCYHAApPCTBEHHOTO

Puc. 2. Mecma nposedenust uccnedosanuii
Ha ocmpose Kynawup

(1 - oxp. FOxcno-Kypunvcka;

2 - Tpemvako60; 3 - KopdoH Anexunckuii;
4 - 3acmaea Anexuno;

5 - kopoon Ozepnutit)

(Ppomozpadus ocmpoea é3ssma u3
www.upload.wikimedia.org)

Fig. 2. Study sites on Kunashir Island

(1 - a district of Yuzhno-Kurilsk;

2 - Tretyakovo; 3 - Alekhinsky cordon;

4 - Alekhino outpost; 5 - Oziorniy cordon)
(The photo of the island is taken from
www.upload.wikimedia.org)

KAPAHTUWH PACTEHUMN. 2 4] 2013 35



YHUBEPCUTETa: JOKTOP OMONTOINYIeCcKIX
Hayk mpodeccop K.B. Makapos, kaHpu-
JaT OMONOrMYecKuX HayK A.A. 3ailleB
U aBTOp 3TOM cTaTbu. VccmenoBanus
IPOBOAMINCH I[TIaBHBIM 0OpasoM Ha
tTeppuropun locymapcTBeHHOrO mpu-
POZHOrO 3aI0BegHMKa «Kypunbckuii».
ITo cormacoBaHuIo ¢ AVMpeEKIMeT 3a10-
BeJIHMKA M C KOMaHJOBaHMeM IIOTpa-
HUYHOTO TapHM30HA /I OCHOBHBIX
pabot ObuIN BHIOPAHBI Y4aCTKM B I0r0-
3aIlafHOI 4acTV OCTPOBA, & MMEHHO:
KopgoHbl  O3epHbIN, AJEXMHCKNI
M OKPeCTHOCTM 3acTaBbl AJIeXVHO.
B Ka>k/10M 13 3TVX IYHKTOB SKCIIENINA
6a31poBaIach B 001Ieil CIOXKHOCTH OT
4 no 9 pgHeit. Kpome toro, 6s11u mmpo-
BefieHbI pparMeHTapHble 00CIeOBaHMS
3a IpefielaMi YKa3aHHBIX YYacTKOB
(B oxpectHOCcTAX mocenKkoB IOxHO-
Kypunbcka u TpeTbskoso) (puc. 2).
C60p aHTOMO]AYHBL OCYIIECTBIISII-
Cs1 pa3NIMYHBIMU METOJAMIU: C IOMOII[BIO
()epOMOHHBIX U «OKOHHBIX» JIOBYIIEK,
KOIIIEHVEM, C VICIIO/Ib30BaHVEeM IT0YBEH-
HBIX CUT, HOYBEHHBIX CTaKaHOB M TaK
Ha3bIBAEMOTO «SIMIOHCKOTO 30HTMKa»
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u gpyrumu cnocobamu. Oco6eHHO MH-
¢dhopMaTUBHBIM OKa3ajcs cobop B pepo-
MOHHBIE JIOBYIIKM Ha KOPOEHoB. JTn
JIOBYIIKY PasBelIMBAJIICh Yallle BCETo
Ha CYXMX, YCBIXAIOIVX M/ IOBa/IeHHBIX
JlepeBbsIX PasIMIHBIX TOPOJ, U IPUBJIE-
Ka/IM 3HAYMTe/IbHOE KOTIMYEeCTBO KOpoe-
JIOB U APYIMX KCUIOOMOHTOB (puC. 6).

Bcero 651710 BeiBeteHO 20 pepoMOH-
HBIX JIOBYIIEK, UX IPOBEPKA IIPOBOAM-
71ach eXeHEeBHO. VI3 KopoenoB Hanbonee
YaCcTO B JIOBYILIKAX OOHAPY)XMBAINICh
ATIOHCKUI TIOABMUJ, KOpOea THUIIOTpa-
da (Ips typographus japonicus Niijima,
0K0710 150 9K3eMIUIAPOB) M fiBa BUa
u3 popa Scolytoplatypus Schaufuss (S.
tycon Blandford u S. daimio Blandford),
3 KOTOPBIX IIOCTIEAHNIT PACTIPOCTPaHEH
B Hallleif cTpaHe To/mbKo Ha IOxxHbIx Ky-
punax.

MHOro HaCeKOMBIX BbITAB/IMBAIOCH
TaKOKe MoYBeHHbIM cuTamu. C MX TOMO-
IIBIO, B YACTHOCTH, Y/5A/IOCh BBISIBUTB He-
CKOJIBKO HOBBIX 7151 payHbI Poccu Keu-
710-, MULIETO- ¥ CAITPOOVIOHTHBIX BUJIOB
YKECTKOKPBIIBIX, TAKUX KakK Henoticonus

L =
-

Fig: ;ﬁoad_—lleavedl:ﬁ:)rest ii;_l ihe.vicin;‘?jr'.
f}f Ozi(_';t_:ﬁy cordon y
f e!mti) 'by'fg,._f!'%akarov) -

L

Puc. 4. ®pazmenm wupoKoaucmeeHHozo
neca 8 oxp. kopoona O3zepHutii
(¢pomo K.B. Maxaposa)

triphylloides Rtt. (cem. Cryptophagidae,
CKpbITHOenbI), Megarthrus  scriptus
Sharp (cem. Staphylinidae, cradwunu-
HbI), Prionocyphon ovalis Kiesw. (cem.
Scirtidae, Tpsacunnukm), Danae orientalis
Gorh. u Bugst n3 pogos Dexialia Sasaji n
Bystodes Strohecker (cem. Endomychidae,
mrecHeenpl). Taxoke 6510 cOOpaHo TpU
HOBBIX JUI1 HAyKM BUJA XXYKOB U3 Ce-
MmeiicTBa Pselaphidae, onucanus xoro-
PBIX IIpEAIIONaraeTcsi OIyO/MIMKOBATh
B CJIeAyIOLIEM TOfY.

SImOHCKMIT XYK BBIABIANICA BU3Y-
armpHO. OH BCTpeYasIcs CIOpafgndecKn
B OKpeCTHOCTsIX TPeThsIKOBO U Ha KOP-
moHe Osepublil. JKykoB o06Hapyxu-
Ba/Ii TOJIBKO YTPOM U BeUepoM, fHEM
OHU 00bIYHO He Habmopamuce. XKyku
IMUTAINCh HA PACTEHMAX TPEUMXU Ca-
Xa/IMHCKOM, OCTaB/sisl XapaKTepHBIe
HOTPBI3BI HA ee MCThsX. ITo aTM 1mo-
TpbI3aM BCETIa MOXKHO OBIIO OTIpeeTUTh

MecTa OOMTaHISI BPERUTENs, JaXKe eCTI
CaMIX KyKOB He 6bII0 BULHO. B 0611ieit
CTIOKHOCTH ObITIO cobpaHO oKkono 30
9K3eMIULSIPOB MIMAro SITOHCKOTO XYKa,
KpoMe TOro 6511 cOOpaH repbapHblit Ma-
Tepuaa ¢ XOPOILIO 3aMETHBIMI Xapak-
TEPHBIMJ IIOBPEX/EHNMAMI JIUCThEB.
YacTp cOOpaHHBIX B3POCIBIX 0cCOobei
BpefuTeNneil B JaJbHENIIEeM IUIAaHUPY-
eTCs VICTONb30BaTh /IS COCTAaBIIEHMA
CIIPABOYHBIX KOJUIEKI{HII II0 SIIOHCKOMY
XKYKY 1 67IM3KMM K HEMY BUJIaM, ApyTyie
HAIIYT CBOE MeCTO B (pOH/I0BOIL KOITEK-
LU U B 9KCIIO3ULINY MY3esL.

B 11e710M MOXXHO KOHCTaTUPOBATD, YTO
B XOfj€ 9KCIIeAMIMY COOPaH YHVKA/IbHBLI
SHTOMOJIOTMYeCcKuit Martepuan (6omee
1500 3K3eMIUIAPOB), B IIEPBYIO OYepenb
IO >KeCTKOKPBUIBIM U ITOMTY KECTKOKPbI-
JIBIM, HO TaK)Ke IT0 YeITyeKPBIIBIM, ITepe-
HOHYATOKPBUIBIM, TPUIICAM U SPYTUM
TpyIIaM HaceKOMBIX, KOTOPBIil B 3Ha-
YUTE/IbHON CTENEeHM OTPakaeT peab-
Hoe 6MopasHOO6pasye 3TOr0 pernoHa.
K Hacrosimemy BpeMeHHU BeCb Mare-
pMan yxe CMOHTMPOBAH, OfHAKO €ro
UeHTUGVKAIMA ellle He 3aBeplleHa.
PaboTa 1o ompexneneHnIo OFHIX TOMb-
KO >KeCTKOKPBIIBIX OCYIIeCTBIACTCA
C TIpUBIeYeHNeM B OOI1Iel CTIOKHOCTI
0KO0710 20 MMPOBBIX CIIEI[VIaTICTOB II0
COOTBETCTBYIOLIVM I'PYIIIIaM, BK/TIOYas
3apyOe>XHbIX yIeHbIX U3 TAKUX CTPaH,
kak [lIBeitiapusa u Vtamus, TIOCKOIbKY
HaodexcHAst UOeHMUPUKAYUS BUOB sIB-
JISIeTCSL OFHUM U3 OCHOBOIIO/ATAIOIINX
IPUHINIIOB Ipu popMUpoBaHNHU (OH-
TOBOIT KOJUIEKIVIV SHTOMOJIOTYECKOTO
Mysesd.

B 3axmodeHne crmegyeTr OTMETUTD,
4TO, Ha B3IJISI] aBTOPA, IOKOOHBIE (a-
YHUCTUYECKHUe MCCIeNOBaHNsI Ha Iore
poccuiickoro [lanbHero BocToka, 1mo
CYIIECTBY ABMALIETOCT (HOPIOCTOM
Ha ITy TV IIOTeHL[aTbHON MHBA3MM MHO-
TUX IpefCTaBuTeNel (B T.4. M BPELHBIX)
OpVeHTAIbHOI 3HTOMO(AyHBI, HEO06-
XOMMO B Ja/bHellIIeM IPOBOANTD Ha
perymsipHoit ocHoBe. OO6HapyxeHne
B XOJle SKCIIeANIINY Ha ocTpoB KyHammp
HeCKOJIbKIX HOBBIX J/ISI HayKI, a TaKKe
HeCKOJIbKIX HOBBIX y1si payHbl Poccyn
SIMTOHCKUX BUMIOB YKECTKOKPBUIBIX CO
BCell OYEBMIHOCTBIO [EMOHCTPUPYIOT
IpPaBOMEPHOCTb TAKOTO BBIBOJIA.

BonbimHcTBO QoTorpaduit, mpu-
BeJIeHHBIX B CTaTbe (puc. 3-8), cenansl
1.6.1. K.B. MakapoBbim (MocKOBCKmit
Hearorn4ecknil  rOCyfapCTBEHHBbII

Puc. 6. Pepomonnvie n08yKu
Ha Oepe3e (okp. 3acmasvL Anexuno)
(¢pomo K.B. Makapoea)

Fig. 6. Pheromone traps on birch
(the vicinity of Alekhino outpost)
(photo by K.V. Makarov)

YHUBEPCUTET) U OMYOINKOBAHBI C €r0
paspellieHus, ocTaabHble poTorpadum
IpUHAJJIEKAT aBTOPY 3TOI CTaTbI.

Fig. 5. A hortense entwining: t: G
(Tretyakovo disctrict), il
(photo by K.V. Makarov) :

Puc. 5. Iopmensus, onnremarowas
cmeon depesa (oxp. Tpemvsaxoeo)
(¢pomo K.B. Maxaposa)
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KUNASHIR ISLAND: AREA
OF SPECIAL ATTENTION

S.A. Kurbatov, Head of Entomological Museum, FGBU VNIIKR

The phytosanitary control in border
areas of the Russian Federation is
one of the most important tasks the
Quarantine Service is facing. Collection

countries. Particularly relevant is such
monitoring in the south of the Russian
Far East where the territory of our
country is in close vicinity with East

island of Hokkaido is only 16 km which
cannot serve as a reliable geographical
barrier to the spread of hazardous species.

Based on the above mentioned

Besides, it is the only place in Russia where the Japanese beetle Popillia japonica
Newm. is present in natural conditions. Popillia japonica Newm. is a hazardous
quarantine pest included in the pest lists of the Russian Federation, the USA, Canada,
China, EPPO and many other countries and Regional Plant Protection Organizations.

and subsequent identification of
entomological material from these places
ensures early detection of insect species
that can be introduced from neighboring

Fig. 7. Stenocorus coeruleipennis (Bates) -
a species of a long-horn-beetle

new for the fauna of the Kuril Islands
(photo by K.V. Makarov)

Puc. 7. Stenocorus coeruleipennis (Bates) -
HOB6VLIL 6U0 HYKA-ycaua

onst paynvi Kypunvckux ocmposos

(¢pomo K.B. Maxaposa)

Asian countries - Japan, China and North
Korea. In these countries, the distribution
areas of insect species, quarantine and
potentially dangerous for Russia (it will
suffice to mention the Emerald ash borer
Agrilus planipennis Fairm.), are located
and the climatic conditions are consistent
with those in the southern part of the
Russian Far East.

Kunashir Island is an example of
such Russian border area. It is the
southernmost island of the Greater Kuril
Ridge which is an administrative unit of
Sakhalin Oblast. The shortest distance
from its southern tip to the Japanese

considerations, as well as due to the
need to replenish stock and reference
collections of the Entomological Museum
of the All-Russian Plant Quarantine

Fig. 8. Danae orientalis Gorh. -

a beetle of the Endomychidae family
new for the fauna of Russia

(photo by K.V. Makarov)

Puc. 8. Danae orientalis Gorh. -
HOBVLIL 610 HYKA U3 cemelicmea
Endomychidae ons paynvt Poccuu
(¢pomo K.B. Maxaposa)
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Centre, the author of the article took an
expedition to the island of Kunashir in
the summer of 2011.

The word “Kunashir” means “black
island” in the Ainu language. It’s quite a
large island with the maximum length
of 123 km, the width of 7 to 30 km and
the area of 1490 km2 which is almost 1.5
times larger than the area of Moscow.
The highest point (1.819 m) is Tyatya
volcano, one of the island’s four active
volcanoes. There are a great many rivers,
lakes and various mineral, especially
thermal waters, as well as the developed
hydrographic network. The climate of the
island is monsoon with relatively warm
winters and cool summers as the island
is heavily influenced by the surrounding
waters of the Okhotsk Sea and the Pacific
Ocean. The Okhotsk Sea (western) coast
of the island is heated by the warm
Kuroshio stream and the Pacific (eastern)
coast is under the influence of the cold
Kuril-Kamchatka stream, so the climate
of the western coast of Kunashir is more
favourable for the invasion of southern
thermophilic species.

In August and September,
powerful East Asian

momnsoons come to the island

bringing heat and rain.
It may fall up to 100 mm
of rain in 2-3 days.

The nature of the island combines
both northern (underbrush of Siberian
dwarf pines, stone birches) and southern,
almost subtropical features, particularly
in the south-west where broad-leaved
forests of different species of oaks, maples
and elms, prickly castor-oil trees, yew
and other tree species including a large
number of different kinds of woody lianas
are spread (Fig. 4, 5). The undergrowth
is represented by impassable thickets of
scrubby kuril bamboo. Kunashir is the
only place in Russia where one of the
wild magnolia species Magnolia obovate
SIOWS.

The expedition to the island lasted
from July the 13th to August the 11th,
2011. Two researchers of the Department
of Invertebrates of Moscow State
Pedagogical University - Prof. K.V.
Makarov, Doctor of Biological Sciences,
and A.A. Zaytsev, Ph.D., and the author of

In general, more than 70% of the island-area is covered

by different types of forests.

The island’s population is about 8,000
people concentrated mainly in the small
town of Yuzhno-Kurilsk which is the
administrative center of the respective
town district. There is an airport and a
sea port on the island which, however,
has no berths for larger ships.

this article participated in the expedition.
Studies were mainly carried out on the
territory of the Kurilskiy State Nature
Reserve.

Under the agreement with the
directorate of the Reserve and the
command of the border garrison, the areas

Puc. 9. Inoncruil xyx u e2o w" |
nospexcOenust Ha epeuyxe caxazluucrfo'ﬁ
(oxp. kopoona O3epHuvlii) £ 1

Fig. 9. The Japanese beetle and
the damage it causes on Sakhalin
buckwheat (the vicinity of Oziorniy cordon)

in the southwestern part of the island were
selected for the main research, namely,
Oziorniy, Alekhinskiy cordons and the
vicinity of Alekhino outpost. In each of
these mooring places the expedition was
based 4 - 9 days. Besides, surveys were
conducted outside these areas (in the
vicinity of Yuzhno-Kurilsk and Tretyakovo
communities) (Fig. 2).

The collection of the insect fauna was
carried out by different means — with the
help of pheromone and window traps,
mowing, soil sieves and soil glasses, the so
called “Japanese umbrella’, etc. Particularly
informative was the collection of bark
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beetles into the pheromone traps. The
traps were placed on dry, wilting and felled
trees of various species and attracted an
enormous quantity of bark-beetles and
other xilobionts (Fig. 6).

In total, 20 pheromone traps were
placed and checked on a daily basis.
The most frequently captured bark
beetles were the Japanese subspecies of
the Eight-toothed engraver beetle (Ips
typographus japonicus Niijima, about
150 specimens) and two species of the
genus Scolytoplatypus Schaufuss (S. tycon
Blandford and S. daimio Blandford), the
latter being widespread in our country
only on the Southern Kuril Islands.

Many insects were trapped with the
help of soil sieves. In particular, we
succeeded in finding several species
new for the Russian fauna. They are
xilo-, myceto- and saprobiontic species
of coleopterous such as Henoticonus
triphylloides Rtt. (family Cryptophagidae,
silken fungus beetles), Megarthrus
scriptus Sharp (family Staphylinidae,
rove beetles), Prionocyphon ovalis Kiesw.
(family Scirtidae, marsh beetles), Danae
orientalis Gorh. and species of the genus
Dexialia Sasaji and Bystodes Strohecker
(family Endomychidae, fungus beetles).
Besides, three species of the Pselaphidae
family, new for the science, were
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collected. Their description is planned
to be published next year.

The Japanese beetle was detected
visually. It was sporadically observed in
the vicinity of Tretyakovo and Oziorniy
cordon. The beetles were found only in
the morning and in the evening but they
were not observed during the daytime.
These beetles feed on Sakhalin buckwheat
plants leaving characteristic nibbles
on the leaves. The insect habitats are
easily detected following these nibbles
even if the beetle itself is not visible. In
total, about 30 Japanese beetle imagoes
were collected. Besides, a herbarium
with conspicuous characteristic lesions
of leaves was collected. Some of the
collected adult specimens of the pests will
be used for reference collections of the
Japanese beetle and related species; other
specimens will be placed in the stock
collection and the museum exposition.

In general, we can acknowledge
that during the expedition unique
entomological material was collected
(more than 1500 samples), first of all,
Coleoptera and Hemiptera, and, besides,
Lepidoptera, Hymenoptera, Thrips and
other groups of insects, which substantially
reflects the real biodiversity of the region.
By the moment, the material has been
assembled but the identification hasn't

Puc. 10. Ecmecmeennvie mecima

o0umanus ANOHCK020 HyxKa

. 6 0@@cp1uoc;n;zx ozepa Iopauee

(xopoon OzepHuvil)s '

*

Fig. 10. The natural habitat of the
Japanese beetle near Goryachee Lake
(Oziorniy cordon)

been completed yet. The work on the
identification of the coleopterans only
involves the engagement of over 20 world’s
best experts in the respective insect group
including scientists from Switzerland and
Italy, as the reliable identification of species
is one of the fundamental principles in
the formation of the stock collection of
the Entomological museum.

In conclusion, it should be noted that
in the author’s opinion it is necessary to
conduct regular fauna studies in the
South of the Russian Far East which is
actually the outpost on the pathway for
a potential invasion of many species (and
pests) of the oriental insect fauna. Such
conclusion can be justified by the fact that
during the expedition to Kunashir several
Japanese species of coleopteran beetles
new both for science and the Russian
fauna were found.

Most of the photographs presented
in the article (Fig. 3-8) were made
by Dr. K.V. Makarov (Moscow State
Pedagogical University) and published
with his consent; other photos belong to
the author of the article.

[TOJIM®EHN3M I IIOJIOBON
TMMOP®N3M YETBIPEX-
[IATHNUCTON 3EPHOBKU

Callosobruchus maculatus (0630p)

N.0. Kamaes, A.A. Kysun, cneyuanucmot ®PI'bY « BHUNKP»

YeThIpeXIATHUCTAA 3epHOBKa
(Callosobruchus maculatus Fabricius
1775) — omacHbIl KapaHTWHHBIL Bpe-
JUTEb — OTHOCUTCS K CEMENCTBY
3epHOBOK (Bruchidae), nopcemerictsy
Bruchinae u npoucxoput us Tpomnnde-
ckoit Asun, a B EBpore dacTo BcTpe-
YaeTcs B YCIOBMAX CKIAfCKUX IIO-
Mmerennit (puc. 1). OTmedaeTcs, 4TO
IOCTIEAiCTBMA  3aBO3a TPONMYECKUX
BIZIOB 3€pHOBOK B PEIKNX CITyJasAx 3a-
KaHYMBAIOTCA MX AKK/IMMaTu3aluen,

OTMe4eHa, B pe3y/lbTaTe 4ero MOIYT
IaBaTh HECKONbKO MOKOIEHWIT B TO.
Callosobruchus makulatus passBuBaeTcs
Ha CeMeHaxX ropoxa, pa3IM4yHbIX 606ax,
HYTe, BUTHE, Mallle I APYruX 6060BBIX,
3a MCK/IIo4YeHneM cou u daconn [3, 2].
[Mnpoxoe pacmpocTpaHeHue U KO-
HOMMYECKNII yiep6 onpeneniu nHTe-
pec uccnenoBareel K 6¥0/I0TMY YeThI-
pexIATHMCTOl 3epHOBKY. KpoMme ToTO,
OAaHHBI BUJL M3-3a CPaBHUTE/IBHON
MIPOCTOTBI Pa3BeNeHNs U COfeP>KaHUs

Yemuvipexnsamuucmas 3epHo8Ka npedcmaensem cepoes-
HY10 ONACHOCMb 6 YC/I0BUAX XPAHEHUSI ceMAH 60606vIX,
m.K. 3a KOpomKoe 8pemsi CnHOCOOHA CUNIbHO NOBPeHc-
oamv cemeHa 60006vix, 0enast UX HenPuUzoOHvIMU OIS
noceéa u ynompe6nenust 6 nuuy [5].

32 MCK/IIOYEHVEM CIydaeB IMOPaXKeHMs
6000BbIX B XpaHWINIRX [3, 4, 1].
PasBuTre Bujja IPOXOLUT Ha CO3pe-
BAIOLVX VIV 3PEJIBIX TBEPHbIX CEMEHAX
6060BBIX, UMarvHaIbHAS [Malay3a He

ABIACTCA YI[O6HI)IM MO EIbHBIM 06b-
€KTOM /I pa3/INIHbIX ]/ICC}IG,[[OB&HI/II?[
B 6uonoruu. B YaCTHOCTH, C 39BOTIOIM-
OHHOJ TOYKU 3pe€HNA IHTEPEC BbI3bIBa-
I0T MEXaHN3MbI Pa3MHOXEHNA JaHHDBIX

Fig. 1. External appearance
of a cowpea beetle (from [3])

Puc. 1. Buewnuii 6uo
uemvipexnamuucmoii seprosxu (u3 [3])

Ta6n. 1. Kparkas xapakrepuctuka aByx ¢penorunos Callosobruchus makulatus, 110 ZaHHBIM pa3HbIX aBTOPOB

Jletaromasi/aK TUBHAs
(flight/active)

Bonbioe copepkaHiie MelaHIHA B OKpacKe —
TEMHOOKpAIIEHHbIE 0COOM (HO MMEI0TCs

DopMBI YeTHIPEXIATHUCTOI 3ePHOBKI

Heneraromas/mopmanbHas
(flightless/normal)

CBeT/I0KpalieHHbIe (HO MIMEIOTCS [IePeXOfHbIe).

WcTounnk

Mopdonornsa pearyc B OHTOreHe3e II0OBOPAYMBAETCs MO JACOBO Verma, 2007
nepexopHble). Dearyc B OHTOTeHe3e
) CTpernKe
MIOBOPAYMBAETCs IPOTUB YaCOBOI CTPENIKI
PenponyKTBHO MeHee aKTHBHA bricTpo mepexoanT K pasMHOXKEHUIO Utida, 1954

IlepBbre fHM He pasBNUTa PENPONYKTNBHASL
cucTeMa, BKIIOYas epOMOHHbIE JKe/Ie3bl. 3aTeM
PenpogyKTuBHasA | yIbTPacTPYKTYPHBIX PasImduil JKees MexIy

PenpopryKTiBHbIE Xee3bl Pa3BUTHI B IIEPBbIE THI
BBIXOJIa IMAro 13 KYKOJIKI

Caswell, 1960;
Pierre et al., 1997

6uomorns dopmamu He 06HAPY>KUBaeTCs
Brinienenie GpepoMOHOB 3aBUCUT OT HaIMUMsA .
. . 100% BbImenA0T GepOMOH B IIepBBINT leHb. Bbicokas .
ceMsiH (4-11 W 7-it ieHb) U OT TeMIIePaTy bl . Lextrait et al., 1995
. . SOMUCCHs TIEPBbIE 5-7 MHEN
(6-1 vy 12-i1 ieHb)
ObuTaresb MOJIeNt, Iie SB/IETCS MACCOBBIM BUIOM. | B ycmoBusix xpanenus 6060Bbix. @opma B .
IKomorus Lextrait et al., 1995

Popma pacceneHns

6HaI‘01'IpI/IHTHbIX yCnoBuAX
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Fig.2. Variations in elytron colo
in females of cowpea beetles
(photo by Ilya O. Kamaev)

Puc. 2. Bapuayuu okpacku Ha0Kpoinuil
CAMOK HemblpeXnAMHUCIOTLL 3ePHOBKU
(¢pomo M.0. Kamaesa)

JKYKOB, HAIIPMMep, CHIDKEHIE HeTaTUB-
HBIX ITOCTIe[CTBUI 6M3KOPOACTBEHHO-
ro CKpelmmBaHus — uMHOpuaunra [9],
KO3BOJTIOLVS TIOJIOBOTO afliapara caM-
I[OB I CAMOK [6], a Tak)Ke 0Opa3oBaHme
¢dopm B mpenenax OFHOTO BUAA IIOX
BO3[eliCTBIIEM (PAKTOPOB Cpenbl (Tonu-
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(heHnsM) 1 MposiBIeHNe TOTIOBOTO AM-
Mop¢usma. [[ByM IOCTeTHUM acIeKTaM
U TOCBSIII[EH HaCTOSLINIT 0030D.
Callosobruchus maculatus - deno-
TUNNYIECKN TUIACTUYHBI BUA, IMONHU-
(heHn3M KOTOPOro 0OYC/IOBIEH CE30H-
HOCTBIO M IUIOTHOCTBIO MO/
JIBa TMIMYHBIX (eHOTUIIA Ha3bIBAIOT
JeTAIOMUM M HeneTawommM [19], mmm
aKTVMBHON U HOpPMa/JbHON ¢opMamu
[7]. VIx xpaTKas XapaKTepUCTUKA, 11O

IaHHBIM Pa3HBIX aBTOPOB, IpUBeEfleHa
B Tabnue 1.

Jlanuble (EHOTUIIBI MOTYT pasim-
YaTbCs SKOTIOTMIECKY (10 TTOTI0KEHNIO
KIagky sui), mMopdonorndeckyu (Immo
puCyHKY amutp (puc. 2, 3)), aTONOrNU-
4eckn (CIIOCOOHOCTBIO K TIOTIETY) U [P.
PasBuTiie NMYMHOK YeTBIPEXIATHU-
CTOJt 3epHOBKU 06enx GopM He pasnu-
YaeTCs, HO JieTepMUHALMA (eHOTHIIA,
IIO-BUVIMOMY, IIPOUCXOAUT Ha 2-11 UK
3-11 crapym Onarofaps BO3pacTaHMUIO
TeMIIePaTypPbl ¥ U3MEHEHUIO BIIAXKHO-
ctu ceMsH [18].

CaMxy Heneraromeir (opMbl MO-
IYT OTKIAfbIBaTh fAillla Ha II€PBbIii-
4eTBEPTbINI JieHb IMOC/TIe CO3PEBAHUS.
ITpomOmKNUTENBHOCTD MX XI3HU KOPO-
4e, HO IJIOJOBUTOCTD BhIle [13].

Jleraromas (axTyBHas) ¢popMa, Kak
IpaBUJIO, CIYXUT JyIA paccenenus. Ee
HOKPOBBI TEMHEe, COfIeP>KaT OOoblIIe Me-
JIAHVIHA, B IIEPBbIE JHI II0/I0BAsI CUCTe-
Ma pasBuTa cna6o. DepoMoHbI BbIpaba-
TBHIBAIOTCS Ha 4-6-J1 IeHb 0] BAUAHIEM
¢axTopos cpenpl [7, 14, 21]. Jletaromue
(hopMBI MOTYT OBITH Pa3fie/ieHbl Ha TPU
rpymnsl [18]. TlepBast — >xyku ofo6HbI
HemeTaoUM popmaM, 06MafaOT BEI-
COKOJT aKTMBHOCTBIO, HO OTK/IA/[bIBAIOT
stitifa 6es Ayamnaysbl U IMEIT KOPOTKIIL
SKUSHEHHBII 1K1 [22]. Bropas, min
IPOMEXYTOYHAs] TPYIIA JIETAIOLIX
¢dopM He OTK/IAABIBALT SIM1[a OKOJIO IBYX
HefeNb [0 [IPUYHE PeNpOAYKTUBHOM
Iuamnaysbl, KOTopasd, B CBOK OYepernb,
BBI3BIBAETCA BHELIHUMMU BO3JIEICTBY-
amu [20, 13]. «AOGCOMIOTHO NeTaroias
¢dopmar (extreme flight form) xapaxre-

Fig.3. Variations in elytron color
in males of cowpea beetles
(photo by Ilya O. Kamaev)

Puc. 3. Bapuayuu okpacku HadKpoinuil
CAMU06 HeMbIPeXNAMHUCINOL 3ePHOBKU
(¢pomo J.0. Kamaesa)

PpU3yeTCs J/IMTENbHON PEIPOLYKTUBHOM
JVanay3oil ¥ IPOJOKUTETbHOCTHIO
JKU3HU OKOJIO TPEX MeCsIeB [22].

K u1ciy BO3MOXXHBIX (JaKTOPOB, BBI-
3BIBAIOIINX HOMMPEHNIO Y YeTBIPEXIIAT-
HUCTOI 36PHOBKM, OTHOCAT: HEIfPO3H/0-
KPUHHOE BO3[Ie/ICTBIE — CBsI3b CUHTE3a
($hepOMOHOB C OTK/IAfKOI NI B ABYX
CIy4asx — IPM paccelleHNu WIX TIpK
ONTUMYMe YCIIOBUI; INIOTHOCTD JINYM-
HOK 1 TeMIlepaTypy Bo3nyxa [16]. Uem
BBIIIIE TEMIIEPATyPa /U YMCTIO TN -
HOK, TeM 6o71bliie 00pasyeTcs akTUBHbIX
¢dbopm. Ha 9-it meHp mocre Kmagku mpu
temreparype 30 °C popmupyercs ax-
tuBHas popma (Bropas cragus). Ot-
MeYeHO, 4TO, YeM 6oiblie Bec 60608,
TeM 6orbIe 06beM YIIEKMCIOTOo Tasa,
4TO, B CBOIO OY€pefb, IPUBOANT K yBe-
maennio Temmeparypsl. [lokasano, 9To
IPY yBeMMYeHNY KOHTPACTA TEMIIEPATYP
B IIpefie/iax OITYMYMa IIOBBIIIAeTCS Be-
POSTHOCTD yBeTUYEHMUS MU aKTUBHBIX
¢dopwm [18].

Ce30HHbBIE U3MEHEHNA TEMIIEPATyPbl
TAaK>Ke MOTYT BbI3BIBATH PEIIPOAYKTUB-
HYIO AMAIay3y I, HO0-BUAUMOMY, AB/ISIOT-
s IPUYMHOI ToNMMGeHN3Ma 3epHOBKHI
B TTOJIEBBIX YCTOBYAX. [JOTIOMTHUTETbHbI-
MU haKTOPaMI, BBI3BIBAOLINMI 06pa3o-
BaHMe TOJ VIV MHOI GOPMBIL, ABIAIOTCA
THII KOPMOBOTO PACTEHsI, COffepPXKaHMe
BOZIBI B 600ax, BO3PACT POAUTETbCKUX
ocobeit (deM cTaplire, TeM BBILIe BEPOAT-
HOCTb 00pasoBaHys TeTanmux Gopm)

u gp.

ITonosoit gumopdusm y Bruchidae
pasBUT B pasHOil cremeHu. B 1enom
CcaMIIbl JAaHHOTO CEMEJICTBA Pe3KO OT-
JINYIAIOTCS OT CAMOK IT0 CTPOEHMNIO HOT,
YCHKOB, I10 BBIITYKJIOCTH U IIOJIOXKEHIIO
OUIUAUS U TOCTIERHETO (5-T0) CTepHU-
ta. OgHaKo monosas guddepeHyuars
Y 9eTHIPEXIIATHICTOM 3ePHOBKY BBIPaXKe-
Ha c71a60. [[0CTOBEPHO XXYKI Pa3InvaloT-
51 TI0 CTPOEHMIO reHuTanmit (puc. 4, 5).
OcHOBHOe BHUMaHUe B JIUTEpaType

TaKoKe 0OpallaeTcsa Ha pasMephbl Tema
u popmy ycukos [3]. Kak mpasuso, pas-
MepbI Te/Ia Y CaMI[OB B CpefjHEM MeHbllle,
4eM Y CaMOK, TOT/Ia KaK C [UTMHOI aHTeHH
Ha0/II0aeTCsA MPAMO HPOTHBOIIONIOKHAA
curyanys [15]. Pasnmmans Mexpy mona-
MI TaK)Ke KacaloTCsl pa3MepoB aHTEHH
U KOJMYECTBA TPUXOMIHBIX CEHCUILI,
PAacIIONIOXEeHHbIX Ha HYX. DTO CBS3bIBa-
IOT C TeM, YTO CaMIIbl Y/IaB/IMBAIOT II0-
noBble hepoMoHbI caMoK. Kpome Toro,
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110 TIPe06/IaJaHIIO OTIPEIETIEHHOTO TUIIA
CEHCWII BBIABUHYTO MPENIIOTIOKEHIE,
YTO JAHHBI BIJ )XYKOB BOCIIPYHIMA-
eT 3alIaxy IPeUMYIL[eCTBEHHO B II0JIeTe
[15]. V13 paboTer A. Colgoni u S. Vamosi
(2006), nocaseHHOI MOpdOMeTpUYe-
CKVIM [TapaMeTPaM BYX II0/IOB Y€ THIPEX-
MSTHICTOI 3¢PHOBKHY (J/IMHA STINTP, aH-
TEHH, PACCTOsHIE MEX/Y [/Ia3aMu U Ap.),
MOYXHO CJIe/IaTh BBIBOJ, O TOCTOBEPHBIX
PasIUYMAX TOMBKO MHULID ATNHbI AHTEHH.
Bonee monpo6Hoe nccenoBate aHTEHH
TaHHOTO BUJIA, HO Ha MaJIBIX BBIOOPKaX
(n=3) Mo3BONMN/IO BBIABUTBH, YTO TIOJIO-
BbI€ Pa3/INYNs IPOSIBISIOTCS B IIMHAX
6a3a7IbHOTO CEIMEHTa YCUKOB U 5-9-T0
(3a mMckmoYeHeM 7-r0) Ipy He3Ha4M-
MBIX PagHOCTSIX OO IIMHBI AHTEHH
o6oux monos [12]. Ing o6oux monos
XapaKTepHO IpeobrafjaHie yIacTBYIO-
{MX B 0OOHSHNIU TPUXOUTHBIX CEHCUIIT
1-ro THIIa, IPK 3TOM Y CAMOK X KOMM-
4eCTBO 6OJIbIIIe, YeM Y CaMIIOB Ha 6-M I
nocrenyomux cermeHTax. OcranbHble
CEHCU/I/Ibl HEMHOTOYMC/IEHHBI, 6a31KO-
HIYeCKIe CEHCUUIBI ITPe0b/IafiatoT y ca-
MOK Ha 6-M I IIOC/IEYIOIIMX CETMEHTaxX
(nO pasnuuus He 3HauMMbl). HapoTus,
y CaMIiOB TPUXOMUTHbIE CEHCUIUIBI 1-T0
TUIIA B GOJIbIIIEM YMCTIE TIPENICTABIEHDI

MYIIeCTBEHHO J/IMHBI aHTE€HH ¥ KOMM-
4YeCcTBa YyBCTBUTENbHBIX CEHCVIII, YTO
CBSI3aHO C (PEPOMOHHOIT AKTUBHOCTBIO
U PernpofyKTUBHBIM IIOBEfieHNeM IO-
7I0B JAHHOTO BUJiA.

bnarogapnocTu

ABropel  BeIpaXalT Oraropap-
HocTh A.X.H. B.I. KoBanmeBy 3a KoH-
CyIbTallMi BO BpeMA IOATOTOBKU
maHHON cratbu. Ocobast NMpU3HaTeNIb-
HocTh IO.A. JloBIIOBOJI 3a IOMOIIb
B IIpOBefeHNM GOTOCHEMKIL.
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POLYPHENISM AND SEX
DIMORPHISM IN COWPEA

BEETLES

Callosobruchus maculatus (review)

Ilya O. Kamaev, Anatoliy A. Kuzin, FGBU VNIIKR's specialists

The cowpea beetle (Callosobruchus
maculatus Fabricius 1775) is a dangerous
quarantine pest. It belongs to the family
Bruchidae, subfamily Bruchinae. The
pest originates from tropical Asia.
In Europe, it often occurs in storage
facilities (Fig. 1). Entry of the Bruchidae
tropical species may occasionally result
in their establishment. Nonetheless,
infestation of stored bean does not lead
to the establishment of the pest 3, 4, 1].

The pest develops in maturing or
matured hard bean seeds. Imaginal
diapause has not been observed.

Absence of imaginal diapause may aid
the production of several generations
per vyear. Callosobruchus maculatus
develops on pea seeds, chickpea, cow
pea, mung bean and other beans, except
for soy and fine beans [3, 2].

Wide distribution and economic
impact determined the interest of
researchers in studying the biology
of the pest. Additionally, due to the
ease of rearing, the cowpea beetle is a
useful object for performing various
research studies in biology. From
an evolutionary perspective, the

The cowpea beetle poses a serious threat for stored beans
since it is capable of causing a significant damage in a
short amount of time making the products unsuitable for
either sowing or consumption [5].

reproduction mechanisms in this pest
are of particular interest: reduced side
effects of inbreeding [9], coevolution
of genitals in males and females [9],
and development of forms within the
same species driven by environmental
factors as well as the occurrence of sex
dimorphism. This paper will focus on
the last two characteristics.
Callosobruchus maculatus displays
phenotypic plasticity. Its polyphenism is
determined by seasonality and density
of population. There are two typical
phenotypes called flying (active) and
nonflying (normal) forms [7]. Their
brief characteristics based on data by
various authors are given in Table 1.
These phenotypes may vary in
ecological (egg laying), morphological
(elytral ~ pattern  (Fig. 2, 3)),
ethological (flight capacity) and other

Table 1. Brief characteristics of the two Callosobruchus makulatus phenotypes based on data by different authors

High levels of melanin: dark-colored (with varia- . . L . .
i . . Light-colored (with variations). During ontogenesis
Morphology tions). During ontogenesis aedeagus turns counter . Verma, 2007
. aedeagus turns clockwise
clockwise
Less active Reproduction starts promptly Utida, 1954
Initially, the reproductive system is poorly
developed, including pheromone glands. Later, The reproductive system is well-developed even in Caswell, 1960;
Reproductive ultrastructural differences in glands between the the first days upon emergence Pierre et al., 1997
biology two forms are not observed
Ph duction depends on th ilabilit
Eromone procuction cepends on Me avatabilly | 000 of pheromone production on the first day. .
of seeds (fourth or seventh day) and temperature . . Lextrait et al., 1995
High emission levels on the first 5-7 days
(seventh or twelfth day)
Ecology Occurs in fields where they are widely distributed Occurs in seed storage facilities Lextrait et al., 1995
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characteristics. Larvae of the two
forms develop similarly; but phenotype
determination apparently occurs on
the second or third larval stage due to
increased temperature and changed
levels of moisture in seeds [18].

Females of the nonflying form are
capable of laying eggs on the 1st-4" day
at maturity. Although their life cycle is
shorter, their productivity is higher [13].

The flying (active) form usually
serves for distribution. It has darker
color due to higher level of melanin;
reproductive system in the first few days
upon emergence is poorly developed.
Pheromones are produced on the 4-6%
dayundertheinfluence ofenvironmental
factors [7, 14, 21]. The flying form may
be divided into three groups [18]. The
first group is similar to the nonflying
form: very active, egg laying without
diapause; life cycle is short [22]. In the
second, or intermediary, group, egg
laying is delayed for about two weeks
due to reproductive diapauses driven
by external influence [20, 13]. The
extreme flight form is characterized by
long reproductive diapauses; a life cycle
lasts about three months [22].
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Pleiotropy in the cowpea beetle is
attributed,amongother potential factors,
to the following: neuroendocrinal
influence - the relation between egg
laying and pheromone production in
two cases — when dispersing or under
optimal conditions; and larval density
and air temperature [16]. The higher the
temperature and/or the number oflarvae
are, the more active forms develop. On
the ninth day of egg laying at 30°C, an
active form develops (second stage). It
was noted that the larger the number of
beans is, the larger quantity of carbon
dioxide is produced which results in
higher temperature. It was demonstrated
that the temperature contrast within
the optimum temperature values
increased the probability of active form
development [18].

Seasonal changes of temperature may
also cause reproductive diapause. These
are apparently the cause of polyphenism
under field conditions. Additional
factors influencing the development of
the forms are the type of a host plant,
moisture content in beans, age of
parental adults (the older the adults are

Fig. 4. Copulatory apparatus
of cowpea beetle females
(photo by Ilya O. Kamaev)

the higher is the probability of the flying
form development), etc.

Sexual dimorphism in Bruchidae is
developed in varying degrees. Males
of this family are significantly different
from females in leg and antennae
structures, prominence as well as the
pygidium and the last (5%) sternite
locations. However, sex differentiation
in the cowpea beetle is poorly expressed.
It is known that the beetles differ in
the structure of the genital organs
(Fig. 4, 5). The body size and antenna
form are given special consideration in
literary sources [3]. Bodies of males are
on average smaller than those of females
while antennae in males are longer
than those in females [15]. There are
also differences in the antenna size and
number of antenna sensory hair. This is
attributed to the fact that males detect
female sex pheromones. Moreover,
based on the prevalence of a certain
type of sensory hair, it was suggested
that this species detects scents primarily

Fig. 5. Copulatory apparatus
of cowpea beetle males
(photo by Ilya O. Kamaev)

in flight [15]. Based on the paper by A.
Colgoni and S. Vamosi (2006) devoted
to morphometric characteristics of the
cowpeabeetle malesand females (elytron
length, interpupillary dissonance etc.),
only the difference in the antenna length
may be accepted as a valid criterion.

Detailed study of antennae (though
using a small number of samples (n=3))
showed that sex differences are also
manifested in the length of the basal and

5-9™" (excluding the 7*) segments of the
antenna; a slight difference in the overall
length of the antenna is also observed
[12]. Prevalence of Type 1sensory hairs

Life cycle in females amounts to twenty two days on
average while that of males is seven days shorter [11].
Life cycles are influenced by the quantity and type of food
along with genetic predeterminacy [10].
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involved in olfacting is characteristic
of both sexes; therewith, from the 6
segment and further on the number
of Type 1 sensory hairs is higher in
females. Other sensilla are sparse; sense
cones are prevalent in females from
the 6" segment and further on (but
differences are very slight). In contrast,
sensory hairs of Type 1 are abundant
in males on the pedicel and the first five
segments; the number of Type 2 sensory
hairs in males is slightly higher than in
females. In moth males, these sensory
hairs are involved in detection of sex
pheromones which, according to some
experts, holds true for Callosobruchus
makulatus, as well [12].

Sex differences in size are also
affected by temperature [17]. Therewith,
females are always larger than males,
but size differences are less prominent
at lower environmental temperatures.
Moreover, temperature affects the sex
ratio: the higher the temperature is the
higher the number of males is.

Thus, the cowpea beetle displays
polyphenism which is driven by a
complex of genetic and environmental
factors. It represents the adaptation
mechanism to various environmental
conditions.

The cowpea beetle belongs to the
species in which sex dimorphism is
morphologically poorly expressed and
is primarily manifested in the antenna
length and number of sensory hair.
This is attributed to the pheromone
reproduction and reproductive behavior
in both sexes.
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AHAJIN3 SHTOMO®AYHBI
CKJIAICKVX [TIOMEITEHUI

npeanpuaThin xnebonpoaykrtos CTaBponosbCKOro Kpas

C.B. Tumenos, azpornom Ilamuzopckozo punuana ®PIcyY « BHUNUKP»

Wsyuenne BpeguTerneli 3amacoB Xpa-
HSAIIENCSA Ce/TbCKOXO03AMICTBEHHOI IIPO-
DYKUMH AB/IAETCA OfIHUM U3 BaKHEMIINX
M OOLIMPHBIX PasfenoB MPUKIALHOI
SHTOMOJIOTUN.

BrisBIeHME BUIOBOTO COCTaBa CKIIaI-
CKOII 3HTOMO(AYHBI, M3y4YeHUe ee pac-
IPOCTPaHEeHNs, CIOCOO0B OOHAPYIKEHMs
SAB/IAETCA aKTYa/IbHbIM /1A ,lIaIIbHeI?I-
meil paspaboOTKM U COBEPLIEHCTBO-
BaHUA METOMIOB JIOKAIM3aLMy O4YaroB
u Mep 60ps6bI ¢ Bpenuresimut. [loaTomy
B Havaste 60-x rogos XIX Beka Pycckoe
OHTOMONOrNYeckoe OOIIeCcTBO CHTaMu
Y4eHbIX-3HTOMOJIOTOB IIPOBEJIO OIHO U3
HepBBIX 00C/IefOBaHNMIT GO/IBLIOTO YNC-
71a TIPOIOBOIbCTBEHHDIX CK/IA[0B, IIOCTIE
4ero B 1862-1865 rr. 6511 011y 61IMKOBaH
O(I)I/ILH/IaIIbeII‘ﬁ CIIICOK BBIABJICHHBIX
HACEeKOMBIX-BpefNTeNell XIeOHbIX 3a-
macoB. B Bropo SHTOMOMOTMY, OTKPBI-
toe B Caukr-Iletepbypre B 1898 romy

Puc. 1. Tpozodepma usmenuueas

(T. variabile Ball.)
(http://www.fao.org/docrep/016/k3267r/
k3267r.pdf)

Fig. 1. T. variabile Ball.
(http://www.fao.org/docrep/016/k3267r/
k3267r.pdf)

B Poccuu nayxa 06 ambapHvix épedoumensix pazeusaem-
A1 yxce 607ee 08yx cronemuii, ¢ MOMeHMA Op2anu3auuy
6 1765 200y VImnepamopckozo Bonvro-Ixonomuueckozo
Obuiecmea, uenvio Komopozo 6vino pacnpocmparerue
cpedu HaceneHU NONE3HbIX 3HAHULL N0 3eMTIe0enuto,

6 MOoM 4ucse u no XxpaneHuro 3epHa.

¥ BO3I/IAB/IIEMOE PYCCKIM SHTOMO/IOTOM
W.A. TTopunnckum (1848-1916), co Bceit
CTpPaHBI IPUXOAVIIN IVChMA U IIOCBUIKA
c o6pasiaMu 3apayKeHHOTO 3epHa, II0CTIe
Jero KBanuQpuUupOBaHHbIE CIIeLai-
CTBI IaBa/IM peKOMEHJALUM II0 U36aB-
JIEHVIIO OT BPeluTeNIell I COXpaHEeHNIO
TOBApHOTO 1 CeMeHHOro 3epHa. Kpome
TOTO, 9Ta OpraHuU3aLys U3aBana 6po-
LITIOPBI ¥ KHUTY 11O BPeAUTELSIM X/IeOHbIX
3aI1aCOB, IpeHa3HaYeHHBIE [/IS IIIPO-
KOro Kpyra yntaresneit. Cpeayu HUX Haul-

Puc. 2. Tpozooepma uepnas
(Trogoderma glabrum Hb.)
(http://www.pesticidy.ru/pest/
trogoderma_glabrum)

Fig. 2. Trogoderma glabrum Hb.
(http://www.pesticidy.ru/pest/
trogoderma_glabrum)

6oree IEHHBIMU SABTIAIOTCSA GPOIIIOPEI
N.A. TlopunHckoro: «3epHOBas MOJb
M TIPOCTENLINIT CIIOCO0 ee YHUYTOXKe-
uusa» (1902, 1909) u «Hacekomble,
BpepsLye XMeOHOMY 3epHY B ambapax
u cknagax» (1913) u gpyrue, B KOTOPBIX
OICAaHBI OCHOBHBIE BPeIUTEN U MEPBI
60pb6bI C HUMU [8].

[TeppoHauanbHO B rpymmy ambap-
HBIX BpefuTesell BKIOYaIM JIMIIb
HECKOJIbKO BUJOB >KYKOB, 0abodek
W KJTelLieit, MUTAIOLIXCS 3epPHAMU XT1e6-

Fig. 3. Trogoderma granarium Everts
(http://coleop123.narod.ru/coleoptera/
Trogoderma_granarium.htm)

Puc. 3. Kanposutii #yx Trogoderma
granarium Everts
(http://coleop123.narod.ru/coleoptera/
Trogoderma_granarium.htm)
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Fig. 4. Dermestes lardarius L.
(http://bortnic.ru/2p=2358)
] . y

Puc. 4. Koxceeo semuunnvlii
(Dermestes lardarius L.)
(http://bortnic.ru/?p=2358)

HBIX 371aK0B. OTHAKO MTOHATHE «aMbap-
Hble BpeuTeNn» yMeeT 6ojee MMpo-
kuit cMmbici. Crofja BXOAT HaceKOMbIe
¥ KJIELLM, BPeJsLiyie He TONbKO XIeOHO-
MY 3€pHY U IPOAYKTaM ero nepepabor-
KU, HO ¥ 6000BBIM, MaC/IMYHBIM KY/Ib-
TypaM, CyLIeHbIM GPYKTaM ¥ OBOLIAM,
JIEKApCTBEHHBIM TpPaBaM, PaslTMYHBIM
OPSHOCTAM, TabaKy, KOHFUTEPCKUM
M3IENUSAM, a TaKXXe PasHOOOpasHBIM
IIPOAYKTaM >XVBOTHOTO IIPOVMCXOXKE-
Hus. Il OMHMX HACEKOMBIX XpaHs-
I{MeCsI IIPOJYKTHI SIBSIIOTCSI OCHOBHOI

B 1924 200y npu 06cnedo-
6aHUU 3EPHOXPAHUTULY,
Cesepoxasrasckozo pe-
2UOHA CneuuanuCmamu-
aHmomonozamu 6vL10
o6napyicero 13 6udoe
epedumereii npo0060Ib-
cmeenHwvLx 3anacos [4].

Puc. 5. Kosceed uepnutii k08posutii
(Attagenus unicolor F.)
(http://www.dermestidae.com/
Attagenusunicolorunicolor.html)

Fig. 5. Attagenus unicolor F.
(http://www.dermestidae.com/
Attagenusunicolorunicolor.html)
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IULelt, g GPYTUX — JIUIIb MECTOM
00uUTaHUs, TIe OHM HAXOHAT ceOe MHOoe
nporyranye (IleCHeBble IPUOBL, APY-
I'vie HaCEKOMBbIE).

B Hacrosmee BpeMsA TEPMUH «aM-
GapHble Bpe[UTENI» YCTAPET, TOCKOMb-
Ky CaMo CTIOBO «aMbap», 0603HavaBIIIee
XOJTIOJHOE CKIAfICKOe TOMEIleHNe He-
607IBIIOrO Pa3Mepa, BHIIIIO U3 YIIOTpe-
6envst. VISMEHMTICD TUIIBI 3€PHOXPA-
HUUL,. B cOBpeMeHHBIX 371€BaTOPaX,
OCHAILIEHHBIX CUCTEMAaMM AKTUBHO-
TO BEHTUIMPOBAHMS, TEPMOMETPUU
M aBTOMAaTM3ALMEeNl TEXHOTOTMYECKUX
MPOIIECCOB, COCTOSIHME XPAHAI[ETOCS
3epHa HAXONUTCS IO IOCTOSHHBIM
KOHTpOZeM. B 3aBucumoctu ot popa
esITeNIbHOCTH, C YYeTOM COBPEMEHHO-

IO CAaHUTAPHOTO COCTOSHUA U IPOBO-
AMMBIX Mep 60pbObI, Ha IPERIPUATHSX,
XPaHSIIINX U IepepabaThIBAOIINX XIe-
6OIPORYKTBI, CTIOXKITIACh CBOS OIIpefie-
JIeHHast SHTOMO(dayHa, OT/INYAOLIAsACA
OT TOJf, KOTOpas MMejIa MeCTO B Havaje
npomtoro ctoneTys. [loaTomy MHOTTIE
TAHHBIE IO 3TOM TPyIIe BpemuTenei
ycTapenu.

Wsydyenne Bpepmureneil  3amacos
Ha CeBepHoMm KaBkase, B ToM uucie
n B CTaBpOIO/IbLCKOM Kpae, Hauanoch
¢ cepegyHbl 20-X TOJOB.

BcecropoHHee BHUMaHHNE B 3TOT
nepuop, K mpobmeme 60ppbbI C Bpe-
IUTE/IMU XIeOHBIX 3alIaCOB BBI3BATIO
M OTPOMHBINl CIIPOC Ha JIUTEpaTypy.
B nepuopmyeckoit neqaTy nyonmKoBa-
JIOCh MHOTO CTaTeil Ha 9Ty TeMY, Hallli-
CaHHBIX crienuanucTamu. B «V3Bectmax
Cesepo-KaBkasckoit KpaeBoli CTaHIIUI
3amThl pacteHnit» (. Poctos-Ha-JJoHy)
BBIXO[IUT PsJi HAyYHBIX HyOIMKAIWil
H.H. Apxanrenbckoro: «Heckonbko Ha-
OmopeHni Hajl pasIMYHBIMY CIIOCOOaMU
60pbOBI ¢ aMOAPHBIMU BPETUTEAMI»
(1925), I'H. Jlannuna: «Matepuabl
K 9KOHOMIYECKOMY 3Ha4eHMI0 aMbap-
HbIX Bpeputerneit B CeBepo-KaBkasckom
Kkpae» (1926), B.H. 3panoBckoro «Am-
OapHble BpeguTemy TepcKoro okpyra
u Mepbl 6oppbel ¢ Humm» (1936)
u gpyrye. V3agaBamuch KHUTU U OIIpe-
TeNUTeN BUIOB HACEKOMBIX M KJIeIIeil:
E.B. 3Bepe3om6-3yboBcknit: «Onpene-

Puc. 6. Kosceed HopuuHuxoslil
(Anthrenus scrophulariae L.)
(http://nature.doublea.ru/index.
Pphp?p=101680652305)

Fig. 6. Anthrenus scrophulariae L.
(http://nature.doublea.ru/index.
php?p=101680652305)

JIMTENb IIABHENIINX HaCeKOMBIX, BCTpe-
YAIOIIMXCS B 3epHE ¥ 3€PHOBBIX IIPO-
mykTax» (1923, 1925), C.J. Illopoxos:
«Bpenntenyu 3epHa 1 3epHONIPOLYKTOB
u 60opbba ¢ HuMm» (1929), «AmbapHsbIie
BpepuTenu u 6opbba ¢ HuMu» (1933),
A.A.Topsaunos: «Bpenureny 1 601e3Hu
B ambapax u 6opbba ¢ Humm» (1931),
IL.1I. PymsiHiieB: « AMOapHbIe BpefUTEN
" Mepbl 60ppOBI ¢ HUMM» (1940).
Oco6y10 1IeHHOCTb IIPENCTaBIAI0T
MHOTOYMCIEHHble ~PYKOBOACTBA IO
OIIpefie/IeHMI0 BpelMTeNell 3aIlacos,
B TOM 4JCJIe KAPAHTVHHBIX BUJIOB 1 BU-
TOB, OTCYTCTBYIOIMX B Poccyu, Anex-
caHppa AnekcaHfipoBuya Bapimanosuya,
B ToM uucne «KapaHnTuHHble U gpyrue
BUJBL OKYKOB-BpeUTEIel IPOMBIII-
JIEHHOTO CBIPbA U IIPOJOBO/IbCTBEHHBIX
3amacoB» (1975), «I'yceHuipr 6abodex,
BCTpeYalolyecs Py SKCIepTH3e MOfKa-
PaHTVMHHBIX MaTepuasnos (1978), a Taxxe
Anexces KoHcTaHTHHOBIMYA 3aryisgeBa
«Momny ¥ OTHEBKM — BpefuTeNN 3epHa

Ha cez00nawnuii 0env puck 3a603a Ha meppumopuio
Poccuu kapanmunnoix u 0pyzux onacHvix épeoumerneti
MHO20KpamHo 603pacmaem 6 C613U ¢ 6CynaeHuUem
Hawell cmpanvl 8 mecHvle IKOHOMUUECKUE 63AUMOO-
HOWEHUS ¢ OpyzumMu 20cydapcmeamu, a maxice ¢ Hapac-
maruwumu 06vemamu nepemenseHUsT CeMEHHO20 Mate-

puana.

Y TIPOJIOBO/IBCTBEHHBIX 3am1acoB» (1965)
u psp apyrux pabor. K coxaneHnio,
MHOTHe 113 HUX CTa/u yxe 6ubmmorpa-
(buyecKoil pefKoCTbIO.

B 50-x n 60-x rogax uccineqoBaHms
B 0071aCTM M3y4YeHNs CKIaJCKOV SHTO-
Modayns! CTaBpOIIO/Ibs OBLIN IPOROTI-
JKEHBl  CIIeIMA/INCTOM-3HTOMOJIOTOM
I1.K. Yepubiuessim (1956), KOoTOpBDIit
Hanboree IMOMTHO BBIABUI BUJOBOIL CO-
CTaB BpefNTesIell 3aIlacoB B CTEIHBIX
paitonax kpas. B nepuon c 1986 mo 1992
rofbl crienyanuctoM Ilaruropckoii ka-
panTrHHOIT mabopatopueit B.JU. Jlan-
LIOBBIM TIPOBOAWINCH 006CIefOBaHMA
npepupuATnii CTaBpoIOIbLCKOTO Kpas
u pecny6muk CesepHoro Kaskasa mo
BBISIBJIEHMIO BUIOBOTO COCTaBa Hace-
KOMBIX 3epHOXpaHmml. B pesynbraTe
IPOBeIEeHHOI PabOThI UM OBIIO BBISB-
JIeHO 64 BUJA KeCTKOKPBIIbIX HAaCEKO-
MBIX, OTHOCAIIMXCA K 21 cemericTBy [1].

O6crnenoBanyss  3epHOXpPaHMINLLL
B CraBpOIlOIbCKOM Kpae, IIPOBO-
IOVIMBble Ha IIPOTSKEHUM IOC/IeTHUX
JIeT, MOKasaaM, YTO SHTOMOdayHa 3a
nocnefHne 50 sieT 3HAYMTENLHO U3-
MeHunach. Ha ceropHAmHuMI HeHb
BBIABIIEHO Oomee 60 pasIMyHBIX BU-
IoB HacekoMbIX [3]. CambIMu pacmpo-

CTpaHEHHBIMM, IIPAKTUYECKN Ha BCex
HPeApUATAAX XIe60IPOLYKTOB Kpas,
ABJIAIOTCS TIPENCTABUTENN CEMEICTB
monrorocukos (Curculionidae), yepHo-
tenok (Tenebrionidae), mmockoTenok
(Cucujidae), xoxxeenoB (Dermestidae).
He Menee cepbesHbIl Bpell HaHOCAT
JelllyeKpbUIble U3 CeMelCTBA OTHEBOK
(Pyralidae). K maccoBbIM BuaM Bpef-
TeJIell OTHOCATCA 12 BUIOB: 3€pHOBOM
kamomoHHrK (Rhizopertha dominica
E), ambapusit gonronocuk (Sitophilus
granarium L.); pMCOBBIII [ONMTOHOCUK
(Sitophilus oryzae L.); MaBpuTaHCKas
kosaBka (Tenebrioides mauritanicus L.);
cypuHamcknit  mykoer, (Oryzaephilus
surinamensis  L.); MYKO€J,  pbDKIII
(Cryptolestes ferrugineus St.); 60/b1IO
myuHoit xpymak (Tenebrio molitor L.);
Mmanblit MyuHoit xpymak (Tribolium
confusum Duv.); 6ymaBoychlit My4HOI
xpywak (Tribolium castaneum Herbst);
3epHOBasg Monb (Sitotroga cerealella
Oliv.); mokHasg ambapHas OrHEBKa
(Plodia interpunctella Hbn.); sepHoBas
orueBka (Ephestia elutella Hbn.).
OpHako HapsAfy C yBeIMYeHUEM
41CIa BUIOB, KOTOPBIE B TOI VTV MHO
CTelleHV HAHOCAT BpeJ XpaHsILencs
IPOAYKLNMY, HAOTIOHAETCSI U3MEHEHIE
YMCTIEHHOTO  COOTHOLICHUSI MEXHAY

Puc. 7. Anthrenus picturatus Sols.
(http://www.zin.ru/ANIMALIA/
COLEOPTERA /rus/antpicda.htm)

Fig. 7. Anthrenus picturatus Sols.
(http://www.zin.ru/ANIMALIA/
COLEOPTERA /rus/antpicda.htm)

HuMyu. CpaBHUTEIbHBIN aHAINM3 MaH-
HBIX COBPEMEHHOTO COCTOSIHVSI CKIIaf-
ckoit  sHTOMO(ayHsl CraBpOHO/b-
CKOTO Kpasi M JIUTEPATyPHBIX JAHHBIX
MIPOLUIBIX JIET MOKA3aJl, YTO 3ePHOBAsI
(xakaoBas) orueBka (Ephestia elutella
Hbn.), eme monBeka Has3aj BCTpedas-
wasicsi UMb B 3epPHOXPAHWINILAX

Puc. 8. Kosnceeo Illedppepa
(Attagenus schaefferi Herbst)
(http://www.pesticidy.ru/pest/
attagenus_schaefferi)

Fig. 8. Attagenus schaefferi Herbst
(http://www.pesticidy.ru/pest/
attagenus_schaefferi)
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Fig. 9. Attagenus pellio
(http://coleop123.narod.ru/coleoptera/
Attagenus_pellio.htm)

Puc. 9. Kosceed uy6nuvtil

(Attagenus pellio L.)
(http://coleop123.narod.ru/coleoptera/
Attagenus_pellio.htm)

KpacHopapckoro kpas, Ha CerofHs;II-
HUI IeHb y>Ke IIMPOKO pacIpOCTPaHu-
7ach U B HalleM pernoHe. HekoTopsie
BIJIbI, KOTOPbIE paHee He IPeCTaBIIsIN
Cepbe3HOIT OTTACHOCTH ISl XPaHSIIEero-
Cs 3epHa, IIOCTENeHHO TpaHcopMu-
PYIOTCSI B 3KOHOMUYECKV 3HadMMBbIe.
Ilo pammpim  f.B. Mopakosnuya,
E.A. CoxomoBa u A.C. ComoMsHKO
(2001), Ha mpenmpuATHAX XIe60IPO-
IYKTOB B IOKHBIX ob6nacTax Poccun
YBEIMYNBAETCS YMCTIEHHOCTD pasiny-
HBIX BUoB KoxkeemoB (Dermestidae),
B TOM 4MCJI€ ¥ TAKUX, OTIM3KMX K KaIIpo-
BOMY XYKY BUJIOB, KaK TPOTOfiepMa 13-
MeH4YuBas 1 yepHas [3].

ITo mauueiM B.M. JTanmosa (1992),
a TaKXKe [0 HAMM HAOMIONEHNAM,
Ha NPOTS>KEHUM ITTOCTIeHUX TpeX jeT
Ha MpeNpUATUAX X1e60MpORyKTOB
CraBpOIIO/IBCKOTO Kpasi TpOrojepma
yepHas (Trogoderma glabrum Herbst)
u Tporofiepma usMmenunBasi (1. variabile
Ball.) He aBnAOTCA MOKa MacCOBBIMU
BpepuTenaMu. UncIeHHOCTb X HEeBbI-
COKa, HO PacIIpOCTPaHeHbI OHM YKe 60-
Jlee YeM Ha IIOJIOBMHE 00CIeTOBaHHBIX
MPENNPUATUIL Kpasi, PacIOI0XKeHHBIX
B PasNMYHBIX KIMMATUYIECKUX 30HAX.
Bup Tporomepma msMeHumBas (puc.
1), BbIsIB/IEHHBIN Ha 26 IPeIpUsATHAX,
Croco6ed HaHOCUTH 3HAYMTETbHBIN
Bpel XpaHsAwelica npopykuum. Tak,
IpU CTENEHN 3apa’KeHHOCTM OJHOTO
KWjIorpaMma ceMsH meHnubt 100 -
YYHKaMM Macca 3epHa B Te4eHMe 5 Me-
cslleB CHU3MIACh Ha 1,6%, a BCX0XKeCTb
Ha 10,6% [8].
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I pyroit 6711M3KOPOSCTBEHHBII BUT, —
Tporofepma 4epHas (puc. 2) — mpeg-
CTaB/lAeT He MEHbBIIYI YTPO3y [
XpaHAleNica NpofyKuuu. B samagHom
nonymapuu B nocuennue 30 jer oH
aKTMBHO YBE/IMYMBAET CBOJ apeas.
AMepUKaHCKNe CIeLMaNNUCThI 10 Bpe-
JUTENAM 3aIIaCOB CYUTAIOT €T0O arpec-
cuBHBIM [9]. Tporogepma uepHas 60-
7iee XOMOMOCTONMKMIA BUJ, ITIO3TOMY Ha
Tepputopuu Poccum sTOT BpepuTenn
pacnpocTpaHeH Ha IPeAIpUATHUAX XJle-
6onponykroB Cubupn, a TakXXe B I0XK-
HBIX U CPETHUX 00/IaCTAX eBPOIIEIICKO
gactu PO [8]. B 3epHOXpaHMnmiax
CTaBpOIIOIbCKOTO Kpast OH BCTpeyaeT-
st pexce 1 6b1T 06HApy>KeH Ha 14 mpex-
npuATHAX. Yallle HAXOAMIN B3POCTBIX
HACeKOMBIX B (DepOMOHHBIX JIOBYIIKAX,
YCTaHOB/IEHHBIX Ha BEPXHUX Apycax
CK/IaJi0B, a TaK)XKe Ha MOJOKOHHMKaX.
JIM4MHKM BCTpeYannch B eAVHMYHBIX
9K3eMIILApaxX B MMIEBBIX NPUMaHKaX.
O6a 3TuX Bifia PEKO BCTPEYAIOTCS CO-
BMECTHO Ha OJHOM cK7ajie. ViInTepecHO
OTMETNTb, YTO B paboTax 20-50-X rogos
XX croneTus, MOCBAIIEHHBIX CKIajl-
CKOJ1 3HTOMOdayHE peTMoHa, STU BUBI
KOXKeeJJOB He YIIOMMHAIOTCH.

Kamposent  xyk  Trogoderma
granarium Everts (puc. 3) B Craspo-
HOJIBCKOM Kpae ObII 3apercTpUpOBaH
B 1986 rony Ha KouybeeBckoM KoMOu-
HaTe B IUIEBOI puManke (1 nu4mH-
Ka). B 1987 ropy Ha aTOM IpennpuATIN
HalifieHo 12 nuuuHOK, B 1988 ropy - 3
mavHKK. B 1987 ropy BpemuTens 6bi1
TaKKe oOHapyxeH Ha Hesno6HeHcKoM
KXII (3 nuumukn). Ha mporsokeHun
MOCTENHNX JIET 3TOT KapaHTUHHBIN
BpeIUTENDb 3aIlacOB Ha TeppUTOPUM
Kpas He 0OHapy>xuBacs [2].

Koxeenpr m3 pomo Dermestes,
Attagenus, Anthrenus paHee CIMTaINCD
IPEVMYIIEeCTBEHHO OOUTATe/sIMU pe-
cnybormuk Cpenuent Asunm, Kasaxcrana
n 3akaBkaspbg. Emje 40 nmer Hasapg us
25 mssectHix B CCCP BMA0B popa
Attagenus B KasaxcTaHe HacYUTBIBa-
noce 16. Tam ke 6BUIM 3aperucTpu-
poBaHel 12 BumoB us poga Anthrenus.
B HacroAmMII MOMEHT IpeCTaBUTE-
7N 9TUX JIBYX POJOB BCTPEYAIOTCS BO
MHOTUX 3€PHOXPaHMINIIAX IKHBIX U
[IEHTPAJIbHBIX PETMOHOB HAIIEN CTpa-
HbI [7].

B CraBpomoibckoM Kpae Takue
BUJIbI KOKEEMOB, KaK BEeTUNMHHBIIT, HO-
PUYHMKOBBIT, 6YpBIIT CKTAfICKOIT, OBLIN
BBISIB/IEHBl Ha HEKOTOPBIX IIPENIPU-
ATHUSX B efUHNYHBIX 9K3eMIUIsipax. Ha
npotspkeHyn 10 et oHM pefgKo M He-
PEry/IsIPHO BBIABILUIUCH B 3€PHOXPAHN-
mmmax. Koxeen BeTunnHbIn Dermestes
lardarius L. (puc. 4) - Haubomee 9acto
BCTPeYAIOIMITcs Buf,. B ckmazckux mo-
MEIeHNSIX MOXKHO OOHAPYXXNUTb JINUIN-
HOK ¥ )KYKOB JAHHOTO BJ/IA B [IIIIEBbIX
IpyMaHKax u cMeTKax. [IpeamounTaer
HMIIYy JKMBOTHOTO IIPOMCXOXKJICHUS,
B CBA3U C YeM BCTpeYaeTcs B MeCTax
CKJIaAMPOBaHMs IIEpPepabOTaHHbIX OT-
XOJIOB MSICOKOMOMHATOB (B MSICOKOCT-
HOII MYKe), a TaKXKe B KOMOMKOpMaX,
CoflepKallyX KOMIIOHEHTBHI )KUBOTHOTO
KOopMa. B ckajax fjaeT OfHO MOKOJIe-
HIe VM He JOCTUTAET BBICOKOI YMCTIeH-
HOCTH. B muineBeIX IpyMMaHKax dvaie
BCET0 BCTPEYAIOTCS eAVNHIIHBIE OCOOM.

Koxeegpl ~ 4epHBIT ~ KOBPOBBIN
Attagenus unicolor E. (puc. 5) n 6ypsrit
cKIafickolt Attagenus simulans Sols. Ha
npotskeHuu 10 et BoIABAATCA Ha 15
HPEeRNIPUSTUAX B IMIIEBIX IIPYMAHKAX
B e[VHMYHBIX 3K3eMIUIsipax. Kpome
TOTO, KOKeef, YePHbIIl KOBPOBBII ObIT
OOHapy>XeH B >XWIbIX IOMELIeHNSAX
B 3aI1acaX KPYIIbL, @ TAKXKe B KOJUIEKIIN-
AX HaceKoMbIX. HuKorma He gocturan
BBICOKOJI YMC/IEHHOCTY, BBISIBIISIETCS
B e[VHIYHBIX 9K3eMIULIPAX.

Koxxeen HOpumuHUMKOBbIT Anthrenus
scrophulariae L. (puc. 6) u Anthrenus
picturatus Sols. (puc. 7) obHapyxuBa-
JIUCh B eAMHIYHBIX 9K3eMIIIAPaX Ha I0-
BEPXHOCTM C/IEXXABIIEroCs 3epHa Ha 6
npennpusTHsx kpast. JKykos Anthrenus
scrophulariae Tak)xe HAXOVIA B CeMe-
Hax KOPMAHMIPa, CPeAM HTUYbETO Iepa
¥ B XJIOITYaTOOYMaXKHBIX TKaHAX.

Koxeen  Ileddepa  Attagenus
schaefferi Herbst (puc. 8) wusBecteH
JIAIIB [I0 HECKOJIBKYMM HAXOAKAM, [IPU-
yeM OOHApY)XMBAJICA B CKJIAJCKUX IIO-
MEIIeHISIX, PACTIONIOKEHHBIX B )KapKUX
U 3aCYLUIMBBIX paiioHax Kpas. Koxeen
wy6usiit Attagenus pellio L. (puc. 9) -
06HapY>KeH IIpy BU3YaIbHOM 00CIeo-
BaHMM B CTAPBIX CKJIaJaX — HA CTEHAx

" cTonmbax M B MUINEBBIX IPUMaHKAX.
[Momaganch TOMBKO eAMHIIHBIE 0COOU
Bpepurens. HaitfieH Ha Tpex mpepnpu-
SATUAX Kpas, HO HUKOTAA He JOCTUTAl
BBICOKOJ YMCIIEHHOCTH. IJTO PenKo
BCTpeYarolecs BUIDL.

Takum ob6pasom, B CraBpomnons-
CKOM Kpae Ha CKJ/IafiaX BBIAB/IEHO 9 BI-
JOB KYKOB CeMeNCTBa Koxeemos. V3
HUX Hambosiee MacCOBBIMMU SIBJIAIOTCA
npepcraBuTen poma Trogoderma -
TporofepMa 13MeHUUBasA M TPOTOfiep-
Ma 4epHad. Tporogepma M3MeHUYNBasa
pacIpocTpaHeHa LIMpe, YeM YepHas.
3T0T BUA OBUI OOHApY>KeH B 16 paiio-
HaXx Kpas, a TporofiepMa 4epHas — TO/b-

MUTAHUS, MOXXHO pasfelnTh HA TPU
Tpoduueckue TPYIIbL: BPeRUTENH,
XMIHUKY U 3acoputenu (campodari,
munerodarn).

Cpenu oOHapy>keHHBIX HaMI B 3ep-
HOXPaHWINIIAX KPast BpeIUTeNel Hau-
6071ee OOIIMPHO IIPeCTABIEHDI CEMeli-
cTBa yepHOTeNOK (Tenebrionidae) — 13
BumgoB 1 Kokeenos (Dermestidae) — 9
BuyoB (puc. 10).

XUIHUKA B CKTACKUX TIOMEILEHN-
X [IPefCTaBIeHbI TPEMS CeMeICTBaMIML:
kapamysuku (Histeridae), yskoremkn
(Colydiidae) n mectpsiku (Cleridae). Vix
Ha/Im4ue B CKIafie C IPORYKIMEN CBY-
HeTeNIbCTBYET O €T0 3arpsISHEHHOCTU 1

B uenom k epynne epeoumerneti npo0o60nbcmeeHHvIX 3a-
nacoeé omuocamecs 48 6u0os npedocmasumerneii cnedyro-
uwux cemeiicme ompsioa secmroxkpoinvix: Dermestidae,
Ptinidae, Anobiidae, Cucujidae, Ostomatidae,
Tenebrionidae, Bostrychidae, Nitidulidae, Curculionidae
u ompsioa uewryexpounvix: Pyralidae, Tineidae,

Gelechiidae.

Ko B 11 paitoHax. MOXXHO 3aK/IIOUYNTD,
4TO TPOrofiepMa M3MeHuuBas — 6osee
9KOJIOTMYECKY ITACTUYHBII BUT, C -
POKMM IMaNa3oHOM aJJallTUBHBIX BO3-
MoxcHocTelt. Ilo pacnpocTpaneHHOCTH
9TUM BUJIaM HEMHOTO YCTYIIaeT KOXKeeT,
YepHbIJ1 KOBPOBbIN. OTHAKO OH pPa3BU-
BaeTcs B 60/lee HU3KOI YMC/IEHHOCTI,
4YeM JIBa IIEPBBIX BUJA; OCTaJIbHbIE
JKYKI 9TOTO CeMENICTBA — PEfIKO BCTpe-
varonecs Buasl [7].

C MoMeHTa Havana GOPMUPOBAHNSA
TPYIIIbI BpeAUTENe IPOJOBOIbCTBEH-
HBIX 3aI1aCOB NPOLIJIO MHOTO JIET. 3ep-
HOXpaHM/INILA [II OFHUX BUNOB Ha-
CEKOMBIX CTajli IIOCTOSHHBIM MECTOM
o0MTaHUA, JpYTHE ellle COXPaHAIT
B TOJ VIV MHOV Mepe CBA3b C IPUPO-
moii. Takue BUADBI, KaK CypMHAMCKUI
U PBDKMIL MYKOEJbI, PUCOBBII JO/ITOHO-
CIK, 3ePHOBasI MOJIb, CIIOCOOHBI pasBU-
BaTbCsA U MOBPEXIATh 3€PHO He TOTTbKO
B XpaHMINILAX, HO U B IOJIEBBIX yCIIO-
BUAX. [InA aM6apHOro MONTOHOCKKA,
MAjIOr0 MYYHOTO XpYINaKa, X1eGHOro
TOYM/IbLIMKA 3€pPHOXPAHM/INIA CTa/IN
LIOCTOSHHBIM U 60JIee TORXOAAIUM Me-
CTOM OOMTAHIsI, 4eM MOJIEBbIE YCTIOBUSL.
Jlanexo He BCe HACEKOMBIE, IPICIOCO-
OuBIIMeCS K OOMTAaHMIO B CKIAJCKUX
MOMEIIEHUAX U XPAHAIIENCA B HUX
PasHOOOpa3HON NPORYKIINY, HAHOCAT
yiep6. Tak, 13 69 BUIOB, BBIABIEHHBIX
HaMI B Ppa3INYHBIX TUIAX CKIaf0B
CraBpOIOIbCKOTo Kpas, 21 Buf He OT-
HOCUTCA K BPEJUTENAM, a JINILID COIyT-
CTBYET MM VTN ABJIAETCA UX €CTECTBEH-
HBIM BParoM — XMITHUKOM.

Becp xoMIneKc BBIABIEHHBIX HAMMU
HACEKOMBIX, C y4eTOM OCOOeHHOCTeil

OOVIVM JPYTUX BpefuTeNieli, KOTOPBI-
MM OHM IIUTAIOTCH.

Cpenu 3acopurerieit 3aI1acoB 3epHa
O KOMMYECTBY BUIOB [IOMUHMPYIOT
ckpoitHOenbl (Cryptophagidae). Onnu
PasBMBAIOTCS B THUIOLIVX PaCTUTENb-
HBIX OCTAaTKaX, IIOBPEXHAIOT B OC-
HOBHOM CbIpO€, 3aTHUBAIOLIEE 3ePHO.
B cBIpBIX CK/Tafiax MOTYT JOCTUTATh BbI-
COKOJ1 YMCIIEHHOCTH U 3aCOPSITh 3€PHO.
B npupope 3T HacekoMble pa3BUBAIOT-
cs1 B rpm6ax, IOf IMCTBO U B THUIOLINX
PacTUTENBHBIX OCTATKaX.

Takum 06pa3oM, B CK/IafICKMX [TOMe-
eHNAX GOopMUpYeTCs CBOeOOpasHbIi
9HTOMOLIEHO3 M3 BpERMTeNeil, XMIi-
HJKOB U CONYTCTBYIOIVX VM BJZIOB
- campo- u muterodaros. [losBrenne
M pasBUTME TeX WIM MHBIX TPYIIN Ha-
CEeKOMBIX 3aBUCUT OT 3aCOPEHHOCTHU
XpaHALENCA TPOAYKUMU U YCIOBUI
XpaHeHus1. B 4acTHOCTH, OT TOBBIIIEH-
HOIl BJIQXHOCTM, CIIOCOOCTBYIOIEIt
PasBUTHUIO IIJIECHEBBIX IpuUOOB, 3aBIU-
CUT Ha/mn4ume B CKIaje Muietodaros,
CBUIETENbCTBYIOINX O HEYJOBIETBO-
PUTETBHOM XpaHeHUY IPORYKLuL [6].

OBOMOLMI0 TIEepexofa HACEKOMBIX
U3 IPUPOLBI B MeCTa XpaHeHMs Xeh-
HBIX 3aIIacOB C/IEyeT CUUTATD ellje He
3aKOHYMBIIENCS. BO3MOXXHO, 4TO I10[T
B/IVITHMEM BHEIIHUX YC/IOBUI HEKOTO-
Ppble BUABI 3ePHOBBIX BpenuTerneit (pu-
COBBIl JIOJITOHOCUK, 3€pPHOBAas MOJIb
U Jp.), BCTpevaolyecs B IpUpOLe, MO-
TYT HaliTV B 3ePHOXPAHMIUILAX CBOE
IIOCTOSIHHOE MeCTO oburanus. Visme-
HeHUe YCIOBMII XpaHeHMs B Heb/aro-
NpUATHYIO [JIA BpefuTesieil CTOPOHY,
HAIIpUMep, XpaHeHNe B C/IMIIKOM CY-

XOM BUJIE, IPU HU3KUX TEMIIEPATypax,
B XOPOILIO OCBELIEHHBIX NOMEIeHNAX,
3aCTaBUT HEKOTOPBIE BUJIBI 3TOV TPYII-
bl HACEKOMBIX IEPENTH, C LIe/IbI0 BbI-
XMBaHMA, B Ipyrue MecTa oOMTaHMA
[9].

AHanusupys BUIOBOJ COCTaB Hace-
KOMBIX B CK/aflaX ¥ 3epPHOXPAHWINILAX,
a TakKe yCTaHaBIMBasA IPUHAJIEX-
HOCTb BUJOB K TOJI MIU UHOI Tpodu-
9YeCKOJ TpyIIe, MOXXHO IMPOTHO3UPO-
BaTh UX PasBUTUE U BPEJOHOCHOCTD,
CTENeHb COXPAaHHOCTY IIPOAYKLUU
M COOTBETCTBEHHO ILTAHMPOBATH Me-
ponpuATHA N0 M3MEHEHMUIO YC/IOBMIA
XpaHeHUst IPORYKIuM u 60pbbe ¢ Bpe-
TUTEIAMMN.

AHHOTanuUA

IIpusedenvl OanHvle 6U006020 CO-
CNAasa IHMOMOPAyHbL 3ePHOXPAHUTULY
Cmaspononvckozo Kpas, 6 mom uucne
O71U3KOPOOCBEHHVIX K KANPOBOMY
HYKY Konee008 pooa Trogoderma. Beco
KOMNJIEKC 6bLABTIEHHBIX 611006 PA30esieH
Ha mpoguueckue epynnol, 20e 60bUAT
4ACMb HACEKOMBLX SBTIEMCST 8peduie-
JIIMU NPOO060IbCINEEHHBLX 3A1ACOB.
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ANALYSIS OF ENTOMOFAUNA
IN STORAGE PREMISES

of Cereal Production Facilities in Stavropol Krai

S. V. Pimenov, Agronomist of FGBU VNIIKR’s Pyatigorsk Branch

Study of pests affecting stored
agricultural products is one of the
most significant and comprehensive
subdisciplines of applied entomology.

The Society aimed at educating people
in good farming methods including grain
storage practices.

Identification of the species
composition  of  storage  pests,
determination of their distribution and
detection methods are key elements for
development and further improvement
of methods for outbreak eradication and
pest control. With this in view, in early
1860s, the Russian Entomology Society

Fig. 10a. Rhizopertha dominica F.
(http://www.zin.ru/ANIMALIA/
COLEOPTERA/rus/rhidomkm.ht)

Puc. 10a. 3epHo6oii KaniouoHHUK
(Rhizopertha dominica F.)
(http://www.zin.ru/ANIMALIA/
COLEOPTERA/rus/rhidomkm.ht)
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In Russia, the science of granary pests has been
developing for over two centuries since the establishment
of the Imperial Free Economic Society in 1765.

by efforts of Russian entomologists
conducted extensive surveys of a large
number of food storage facilities. This
resulted in publication of an official list
of detected insect pests of stored grain
in 1862-1865.

The Bureau of Entomology founded
in 1898 in St. Petersburg and headed by
LA. Porchinsky (1848-1916) received

Fig. 10b. Sitophilus granarium L.
(http://selhozrabota.ru/archives/25)

Puc. 106. Am6aphuviii 0onzoHocux
(Sitophilus granarium L.)
(http://selhozrabota.ru/archives/25)

letters and packages with samples
of infested grains from all over the
country. The Bureau’s specialists gave
recommendations on  eradicating
storage pests and protecting commercial
and seed grains. Moreover, the Bureau
issued brochures and books on grain
pests for a wide audience. The most
important of these are the following

Fig. 10c. Sitophilus oryzae L.
(http://www.agrocounsel.ru/risovyj-
dolgonosik-sitophilus-oryzae-I)

Puc. 108. Pucoguwtii 0onzonocux
(Sitophilus oryzae L.)
(http://www.agrocounsel.ru/risovyj-
dolgonosik-sitophilus-oryzae-I)

e patd i A ~ *
. Puc.l02, Maspumanckasi K0316KaA =
(55 (Tenebrioides mauritanicus L.) e
= (httpi//wwwiudec.rufvrediteli/ ek
E=mavritan o;ﬁavkq‘.php}%‘

Fig. 10d. Tenebrioides mauritanicus
L. (http://www.udec.ru/vrediteli/
mavritanskaya_kozyavka.php)

brochures by I.A. Porchinsky: Grain
Moth and the Easiest Way for Its
Eradication (1902, 1909) and Insects
Affecting Food Grain in Granaries and
Storage Facilities (1913) as well as other
brochures describing major pests and
methods for their control [8].

Fig. 10e. Oryzaephilus surinamensis L.
(http://pesiq.ru/forum/showthread.
Pphp?t=34005page=5)

Puc. 100. Cypunamckuii myxoeo
(Oryzaephilus surinamensis L.)
(http://pesiq.ru/forum/showthread.
Pphp?t=34005page=5)
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Initially, only several beetle, moth
and mite species feeding on cereal
grains were classified as belonging to the
granary pest group. However, the term
“granary pests” has a much broader
meaning. It includes insects and mites
affecting not only cereal grains and
products of their processing but also
beans, oilseeds, dry fruits, vegetables,
tobaccos, medicinal herbs, various
spices, pastry as well as various products
of animal origin. Depending on the
pest, stored products may serve either
as major hosts or as harbors where
they find other food (mold fungi, other
insects).

Currently, the term “granary pests” is
outdated since the very word “granary”,
meaning a small cold storage facility,
is now out of use. Moreover, grain

o \ .

warehouses have changed. Ventilation
and thermo-control systems as well as
automated technological processes at
modern grain elevators allow for regular
monitoring of grain storage conditions.
As of now, new specific entomofauna
characteristic of facilities specializing
in storage and processing of cereal
products has formed, due to the present
day phytosanitary conditions found in
such facilities and the use of pest control
measures. Thus, the data on this group
of pests are outdated.

Study of storage pests present in the
North Caucasus including Stavropol
Krai was commenced in mid 1920s.

During this period, thorough interest
in cereal grain pests brought about great
demand for literature on the subject.
Articles on cereal grain pests were
regularly published in periodical press.
The Bulletin of the North Caucasian
Plant Protection Station (Rostov-on-

In 1924, thirteen pests of
food reserves were detected
when conducting surveys
in granaries in the North
Caucasian region [4].

Don) published a series of research
articles: “Considerations on Various
Control Methods for Granary Pests” by
N.N. Arkhangelsky (1925); “Data on
Economic Impact of Granary Pests in
the North Caucasian Region” by G.N.
Lappin (1926); “Granary Pests of Tyorsk
Region and Methods for Their Control”
by VIN. Zryansky (1936), etc. The
following books and identification keys
for insects and mites were published:
Identifiers for Major Insects Occurring
in Grain and Grain Products by E.V.
Zverezomb-Zubovsky (1923, 1925);
Pests of Grain and Grain Products and
Methods for Their Control (1929) and
Granary Pests and Methods for Their
Control (1933) by S.I. Shorokhov; Pests
and Diseases Occurring in Granaries
and Methods for Their Control (1931)
by A.A. Goryainov; Granary Pests and
Methods for Their Control (1940) by P.D.
Rumyantsev.

Numerous guidelines on
identification of storage pests including

Fig. 10f. Cryptolestes ferrugineus St.
(http://coleop123.narod.ru/coleoptera/
Cryptolestes_ferrugineus.htm)

Puc. 10e. Myxoeod pouicuil
(Cryptolestes ferrugineus St.)
(http://coleop123.narod.ru/coleoptera/
Cryptolestes_ferrugineus.htm)
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quarantine pests and pests absent in
Russia by Alexander. A. Varshalovich are
of particular value, including Quarantine
and Non-Quarantine Beetles Affecting
Industrial Commodities and Food
Reserves (1975), Moth Larvae Detected
when Testing Regulated Articles (1978),
as well as those by Aleksey K. Zagulyaev
Moths and Pyralids - Pests of Grain and
Food Reserves (1965) and a series of other
works. Unfortunately, many of these are
now bibliographical rarities.

In 1950-1960s, research work on
storage pest entomofauna present
in Stavropol Krai was furthered by
PK. Chernyshov (1956) who gave a
comprehensive description of the species
composition of storage pests found in the
steppe areas. In 1986-1992, V.I. Lantsov,
a scientist of the Pyatigorsk Quarantine
Laboratory, conducted detection surveys
of facilities in Stavropol Krai and the
North Caucasian republics to determine
the species composition of stored grain
pests. Consequently, sixty-four species of
coleopterous insects belonging to twenty-
one families were identified [1].

Currently, due to
intensified economic
relations of Russia with
other countries and
growing volumes of
seed grain movement
in international trade,
the risk of introduction
of quarantine and
other harmful pests has
enhanced manifold.

Surveys conducted during the last few
years in Stavropol Krai showed that the
entomofauna has significantly changed
over the last fifty years. Over six hundred
species of insects have been detected
as of now [3]. The most commonly
occurring pests in virtually all facilities
are snout beetles (Curculionidae),
darkling beetles (Tenebrionidae), flat
bark beetles (Cucujidae), and skin beetles
(Dermestidae). Lepidopterous insects
belonging to the family Pyralidae also
cause serious damage. There are twelve

Fig. 10i. Tribolium castaneum Herbst
(http://www.ars.usda.gov/IS/AR/archive/
nov05/beetlel105.htm)

Puc. 10u. bynaeoycwiii myuHoil xpywax
(Tribolium castaneum Herbst)
(http://www.ars.usda.gov/IS/AR/archive/
nov05/beetlel1105.htm)
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Fig. 10g. Tenebrio molitor L.
(http://nature.doublea.ru/index.
php?it=3881)

Puc. 10c. bonvwoil myunoii xpyuwiax
(Tenebrio molitor L.)
(http://nature.doublea.ru/index.
php?it=3881)

most widely distributed storage pests:
lesser grain borer (Rhizopertha dominica
E), grain weevil (Sitophilus granarium L.);
rice weevil (Sitophilus oryzae L.); cadelle
beetle (Tenebrioides mauritanicus L.);
sawtoothed grain beetle (Oryzaephilus
surinamensis L.); rusty grain beetle
(Cryptolestes ferrugineus St.); European
mealworm beetle (Tenebrio molitor L.);
flour beetle (Tribolium confusum Duv.);
red flour beetle (Tribolium castaneum
Herbst); angoumois grain moth
(Sitotroga cerealella Oliv.); Indian meal
moth (Plodia interpunctella Hbn.); and
warehouse moth (Ephestia elutella Hbn.).

Fig. 10h. Tribolium confusum Duv.
(http://coleop123.narod.ru/coleoptera/
Tenebrionoidea/Tribolium_confusum.htm)

Puc. 103. Manviil myuHoii xpyuw,ax
(Tribolium confusum Duv.)
(http://coleop123.narod.ru/coleoptera/
Tenebrionoidea/Tribolium_confusum.htm)

However, along with the increased
number of species damaging stored
products in a varying degree, the
change in numerical relation has also
been observed. Comparative analysis
of the data on current entomofauna in
storage facilities in Stavropol Krai as
well as data available in literary sources
was performed. The results showed that
the warehouse moth (Ephestia elutella
Hbn.) that, as recently as fifty years ago,
was only present in storage facilities
of Krasnodar Krai has by now spread
in Stavropol Krai. Some species that
previously posed no risk to stored grain

Fig. 10j. Sitotroga cerealella Oliv.
(http://www.viarural.com.ar/viarural.
com.ar/agricultura/aa-granos-
almacenados/sitotroga-cerealella-03.htm)

Puc. 10x. 3eprosas monv

(Sitotroga cerealella Oliv.)
(http://www.viarural.com.ar/viarural.
com.ar/agricultura/aa-granos-
almacenados/sitotroga-cerealella-03.htm)

are gradually transforming into pests
of economic importance. According
to J.B. Mordkovich, E.A. Sokolov and
A.S. Solomyanko (2001), the number
of skin beetles (Dermestidae) at cereal
production facilities in Russia’s southern
regions has increased including species
closely related to the Khapra beetle such
as the warehouse beetle and the carpet
beetle [3].

According to VI. Lantsev (1992)
and our observations, the carpet beetle
(Trogoderma glabrum Herbst) and the
warehouse beetle (T, variabile Ball.) have
not yet become widely distributed at
cereal production facilities in Stavropol
Krai. The number of these pests is not
significant. Nonetheless, they have been
detected in more than a half of the total
number of surveyed facilities located in
different climatic zones. The warehouse
beetle (Fig. 1) that has been detected at
twenty-six facilities is capable of causing
a serious damage of stored products.
Thus, at the infestation rate of 100 larvae
per one kilogram of wheat seeds, the
grain mass dropped by 1.6% over five
months and germination decreased by
10.6% [8].

Another closely related species -
the carpet beetle (Fig. 2) — also poses a
serious threat to stored products. It has
significantly enhanced its habitat in the
western hemisphere over the last thirty
years. American experts on storage
pests consider the pest to be aggressive
[9]. The carpet beetle is a more cold-
resistant pest. Consequently, it is present
at cereal production facilities in Siberia,
as well as in southern and central
regions of the European part of Russia
[8]. In Stavropol Krai, the pest occurs

Fig. 10k. Plodia interpunctella Hb.
(http://babochki-kryma.narod.ru/0_
Pyralidae/Plodia_interpunctella.htm)

Puc. 10n. FOsxcnas ambapuas ozneska
(Plodia interpunctella Hb.)
(http://babochki-kryma.narod.ru/0_
Pyralidae/Plodia_interpunctella.htm)

more rarely. Here, it has been detected
at fourteen cereal production plants.
Most commonly adult specimens of the
pest were intercepted in pheromone
traps located on upper shelters of the
premises as well as on windowsills.
These two species rarely occur at the
same storage facility. It is worth noting
that in research papers on entomofauna
found in storage facilities published in
1920-1950s, there is no reference to
these skin beetles.

In Stavropol Krai, the Khapra beetle
Trogoderma granarium Everts (Fig. 3)
was reported in a food bait (1 larva)
at a plant in Kochubeev in 1986. In
1987, twelve larvae were detected, and
3 larvae were detected in 1988. The pest
was detected in Nezlobnenskoe Grain
Production Center (3 larvae). Over the
last years, this quarantine pest has not
been detected in Stavropol Krai [2].

The skin beetles of the genera
Dermestes, Attagenus and Anthrenus were
previously thought to primarily inhabit
Central Asia and the South Caucasian
republics as well as Kazakhstan. As
far back as 40 years ago, sixteen out of
twenty-five species of the genus Attagenus
as well as twelve species of the genera
Anthrenus known to occur in the USSR
were present in Kazakhstan. Currently,
pests of these two genera occur in many
grain storage facilities in southern and
central regions of Russia [7].

In Stavropol Krai, individual
specimens of such skin beetles as
Dermestes lardarius L., Anthrenus
scrophulariae L. and Attagenus simulans
Sols. were detected at several facilities.
Detections of these pests at grain storage
facilities have been rare and occasional
for over ten years. The larder beetle
Dermestes lardarius L. (Fig. 4) is the

Fig. 101. Ephestia elutella Hbn.
(http://babochki-kryma.narod.ru/0_
Pyralidae/Ephestia_elutella.htm)

Puc. 10m. 3epnosas ozHeexa
(Ephestia elutella Hbn.)
(http://babochki-kryma.narod.ru/0_
Pyralidae/Ephestia_elutella.htm)

most commonly occurring species. At
storage facilities, larvae and adult insects
of this pest may be found in food baits
and sweepings. The pest prefers food of
animal origin. Consequently, it occurs
at storage premises for production
wastes of meat factories (meat-and-
bone meal tankage) as well as feed-stuffs
containing ingredients of animal feed.
Under storage facility conditions, the
pest gives one generation; population is
not abundant. In food baits, individual
adult specimens are most frequently
found.

Over the last ten years, individual
specimens of the black carpet beetle
Attagenus unicolor E (Fig. 5) and
Attagenus simulans Sols. have been
detected at fifteen facilities. Moreover,
the black carpet beetle has been detected
in grain in private premises. It has also
been detected in insect collections. In all
the cases, its number was not high, i.e.
individual specimens.

In Stavropol Krai, individual
specimens of Anthrenus scrophulariae
L. (Fig. 6) and Anthrenus picturatus
Sols. (Fig. 7) have been detected on the
surface of clumped grain at six facilities.
Anthrenus scrophulariae beetles have
also been found in coriander seeds, quill
and cotton fabrics.

In the case of the Buffalo moth
Attagenus schaefferi Herbst (Fig. 8),
there have been only few interceptions
of the pest at storage facilities in hot and
dry areas of the Krai. Only individual
specimens of Attagenus pellio L. (Fig. 9)
have been detected during visual
inspections of old storage facilities: on
the walls and columns as well as in food
baits. These are rarely occurring species.

Thus, in the storage facilities of
Stavropol Krai, nine skin beetle species
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have been detected. Most frequently
occurring of these are Trogoderma
species, the carpet beetle and the
warehouse beetle. The warehouse beetle
is more widely distributed than the carpet
beetle. This pest has been detected in
sixteen regions of the Krai while the
carpet beetle has only been detected in
eleven regions. A conclusion may be
drawn that the warehouse beetle is a
more ecologically flexible species with a
high level of adaptability. By distribution
rate, only the black carpet beetle gives
way to these two species. However, its
number never reaches that of the two
beetles; other beetles of this family are

Among the pests detected in Stavropol
Krai, Tenebrionidae (twelve species) and
Dermestidae (nine species) (Fig. 10) are
the most frequently intercepted.

Storage predators are represented by
three families: Histeridae, Colydiidae
and Cleridae. Their presence indicates
that the facility is contaminated and
inhabited by a large number of other
pests the predators feed on.

The family Cryptophagidae is the
most extensive among contaminators.
Cryptophagidae species develop in
decaying plant residue. These mostly
affect sodden decaying grain. In storage
facilities with a high moisture level,

There are forty eight pests belonging to the storage

pest group which belong to the following families:
Dermestidae, Ptinidae, Anobiidae, Cucujidae,
Ostomatidae, Tenebrionidae, Bostrychidae, Nitidulidae,
Curculionidae, and lepidopterous insects: Pyralidae,
Tineidae, Gelechiidae.

rarely intercepted [7].

The group of storage pests has been
developing for years. For some of these
pests storage facilities have become the
primary habitat, while others still occur
under natural conditions. The Lined flat
bark beetle, sawtoothed grain beetle,
rice weevil and Angoumois grain moth
are capable of developing and damaging
grain not only in storage facilities but
also under field conditions. Storage
facilities have become primary and
most suitable habitats than fields for
the granary weevil, the floor beetle,
and the drugstore beetle. Nonetheless,
not all pests inhabiting storage facilities
cause damage to stored products. For
instance, twenty one out of sixty nine
species detected in various storage
facilities in Stavropol Krai are not pests.
These are either insects associated with
storage pests or their natural enemies —
predaceous organisms.

The detected storage pests could
be divided into three trophic groups
based on their food preferences: pests,
predators and contaminators (saprobes,
mycetophages).
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these species may be abundant and
may contaminate grain. In the wild, they
develop on fungi, under foliage and on
decaying residues.

Thus, entomocenosis of pests,
predators and associated species is being
formed in storage facilities. Emergence
of a particular group of insects depends
on the level of contamination of stored
products and storage conditions. For
instance, presence of mycetophages
depends on a high moisture level
aiding the development of mold fungi.
Mycetophages in storage facilities are
markers of poor storage conditions [6].

The evolution of insects manifested
in the transition from occurring
primarily in the wild to inhabiting grain
storage facilities has not yet finished.
It is possible that under the influence
of external factors some storage pests
occurring in the wild may find grain
storage facilities suitable for inhabiting.
Storage conditions unfavorable for
storage pests, ie. low humidity, low
temperatures, good lighting may cause
them leave storage facilities for survival
purposes [9].

Analysis of the species composition
of storage pests as well determination
of their trophic identity could be used
for predicting their development and
virulence, evaluating efficacy of storage
conditions and identifying best storage
conditions as well as for developing pest
control measures.

Abstract

The article provides data on the species
composition of entomofauna in granaries
of Stavropol Krai including species closely
related to the Khapra beetle of the genus
Trogoderma. The whole complex of the
detected species is divided into trophic
groups where the majority of insects
belong to pests of stored products.
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