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CUTHAJIbDHBIN IIEPEYEHD - 2019
EBPOIIEVICKON I CPEIM3EMHOMOPCKOMN
OPTAHM3AIINU I10 KAPAHTUHY
M 3AIIUTE PACTEHUN

CurHanbHBIN NepedyeHb EBpomeii-
ckoit u Cpean3eMHOMOPCKOI opra-
HM3aLMM IO KapaHTUHY U 3aljuTe
pacrennit (EOK3P) npegnasHauen
O ONepPaTUBHOIO ONOBEUleHUA
CTpaH — Y4/I€HOB OPTraHM3alM O HO-
BBIX BPE€[JHBIX OpPTaHM3MaX, KOTOpPbIe
MOTYT IpPefICTaBIATb OMAaCHOCTb A
PaCTUTENbHBIX PeCYPCOB, 3KOHOMUKN
U IPUPOABI CTPAH pETrMOHa.

B oTnmdme ot nmepedHen BpeHBIX
OpPraHM3MOB, PEKOMEHJYeMBIX I/1d
perynMpoBaHNA B Ka4eCTBe KApaHTUH-
HBIX BpeHbIX opranusmoB (Ilepeynn
Al n A2 EOK3P), CurnanbHblii iepe-
YeHb He AB/IAeTCA OCHOBaHMEM JIJIA pe-
TYIMPOBaHUA BPEeJHBIX OPTaHU3MOB,
TO eCTb JJIA NPOBefeHMs KaKux-1ubo
¢uTOCAaHNTAPHBIX JEVICTBUIL, KpOMe
MOHUTOPVHTA.

BpenHble opraHnsMbl — KaHAUAThI
nnd BKIodeHuA B CUTHANIbHBII Tepe-
4yeHb — otbupawrcs CekperapmaTom
EOKS3P rnaBHBIM 06pa3oM 1O Ipefio-

>KeHVISIM HallMIOHA/IbHBIX OpraHM3anit
II0 KapaHTVHY U 3aljuTe pacTeHUil
crpan-4ieHoB (HOK3P), a Takxke B pe-
3y/IbTaTe CKaHMPOBaHMA MHPOPMALIN
Cexpertapuarom EOK3P. OcHoBanuemM
pna BmodeHys B CUTHa/IbHBIN Iepe-
YeHb AB/IAIOTCA, KaK IIPaBMU/IO, HEOJ -
HOKpAaTHBbIE IIePeXBaThl BPEHBIX Opra-
HI3MOB B MIIOPTHPYeMO IIPO KNI
VIV HOBbIE OYary, 3aperucTpypOBaH-
Hble B pernoHe EOK3P unu B gpyrux
Y4acTAX MUpa, CooOILIeHNs 0 ObICTPO
PacIpOCTPaHAIINXCA MM HOBBIX
BpefHbIX opranmsmax. B Curnanb-
HBIJI TIepeYeHb BK/IIOYAIOTCSA BpefIHbIe
OpraHu3MBl, IpefcTaBAomue GUTO-
CaHWTAPHBIN PUCK IJIA BCETO PETrMOHa
EOKS3P mnu j1st 6071pIIMHCTBA CTPAH.

It KaK0ro BpeHOrO OpraHn3Ma
13 CUTHa/IbHOTO TepeYHs IIPUBOANT-
¢ uHpopManus, 060CHOBBIBAOI AL
IPUYVHBI BBIOOPA, JaHHBIE O €TI0 I'eo-
rpaduyeckoM pacHpoCTpaHEeHUN,
PacTeHUAX-X035eBaX, BPeJOHOCHO-

CurnanpHbii nepedenb EOK3P o cocroanmio Ha ceHTA6ps 2019 roga

Hacekomble u Knemu

CTU, IYTAX NPOHUMKHOBEHUA U pac-
HNpPOCTPaHEHMs [ OLEHKM IIOTeH-
IuanbHOro pucka B permone EOK3P.
VHpopmanys [ONOMHAETCA CIUCKOM
MCTOYHMKOB U II0 BO3MOXKHOCTHU MJI-
moctpanusamu. Cobpannas undop-
ManusA HepeHOCUTCA B 06asy JaHHBIX
EOK3P EPPO GD (https://www.eppo.
int/RESOURCES/eppo_databases/
global_database).

YcTaHOBIEHHBINI NOTEHLMANb-
HBIJI PUCK ABJIAETCA He pe3yIbTaToM
aHanu3a UTOCAHUTAPHOTO pUCKa
(A®P), npoBe[jJeHHOTO B COOTBET-
ctBun co crangaptamyu EOK3P cepun
PM 5 no A®P, a pesynbpraToM mpeg-
BapuUTeNbHOM onleHKM CekpeTapuaToM
EOKS3P 0CHOBHBIX 971eMEHTOB PUCKa.
BrocnencTBuM HEKOTOpBIE BpefHbIE
OpTaHU3MBI MOTYT OBITH BBHIOpaHBI
COOTBETCTBYIOUIMMY 3KCIIEPTHBIMU
rpynnamu EOK3P unm cnenmanbao
cHOpMUPOBAHHBIMI 3KCIIEPTHBIMU
pabouyumu rpynmnamu jjis oposefe-

Yepsen Crisicoccus pini (Hemiptera: Coccidae) CocHa Pinus spp. 2019-01
Jly6oen Dendroctonus valens (Coleoptera: Scolytidae) CocHa Pinus spp. 2019-05
IlutoBka Fiorinia phantasma (Hemiptera: Diaspididae) IMommdar 2018-10
ITnonoxopka Gymnandrosoma aurantianum (Lepidoptera: Tortricidae) | LluTpycoBble u apyrue miogoBbie KyIbTyphl 2017-03
JbiHHas Myxa Myiopardalis pardalina (Diptera: Tephritidae) b Cucumis melo n Apyrue THIKBEHHbIS 2013-06
Jonronocuk Naupactus xanthographus (Coleoptera: Curculionidae) ITnomoBsie nepeBbst 2018-02
IMumuneumk Neodiprion abietis (Hymenoptera: Diprionidae) Iuxra Abies, enb Picea, iceBnorcyra Pseudostuga 2017-05
VYcau Saperda tridentata (Coleoptera: Cerambycidae) Bsi3 Ulmus spp. 2019-06
IMaytunnbii kinent Tetranychus mexicanus (Acari: Tetranychidae) Iomudar 2019-09
Kopoen Xylosandrus compactus (Coleoptera: Scolytidae) IMommdar (mpeBecHbie) 2017-02
Kopoen Xylosandrus crassiusculus (Coleoptera: Scolytidae) IMommdar (mpeBecHbie) 2009-03
VYeau Xylotrechus chinensis (Coleoptera: Cerambycidae) [lenxoBuria Morus spp. 2018-08
Jpozoduna Zaprionus indianus (Diptera: Drosophilidae) Wmxwp (Ficus carica) m Ipyrue TIOAOBbIE KyIBTYPBI 2016-11
Jlpo3otmna Zaprionus tuberculatus (Diptera: Drosophilidae) TTomudar (II0m0BEIe KYJIBTYPHI) 2016-11
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https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/crisicoccus_pini
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/dendroctonus_valens
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/fiorinia_phantasma
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/gymnandrosoma_aurantianum
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/myiopardalis_pardalina
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/naupactus_xanthographus
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/neodiprion_abietis
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/saperda_tridentata
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/tetranychus_mexicanus
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/xylosandrus_compactus
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/xylosandrus_crassiusculus
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/xylotrechus_chinensis
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/zaprionus_indianus
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_insects/zaprionus_tuberculatus

HemaTons1

Hewmaronpr Meloidogyne ethiopica u Meloidogyne luci IMomudar 2017-11
Hewmarona Meloidogyne graminicola Puc Oryza sativa n npyrue 31akoBble Poaceae 2017-11
Ipuo6sI
I'pn6 Neonectria neomacrospora IMuxra Abies spp. 2017-06
. A P i
I'pu6 Raffaelea lauricola n ero nepeHocunk xopoex (Xyleborus glabratus) BOKAZ0 Tersea americana 1 APYTHE aspoBble 2014-05
Lauraceae
bakrepun
baxrepus Curtobacterium flaccumfaciens pv. poinsettiae Ilyancerrus Euphorbia pulcherrima 2017-01
Bupycor
Bupyc Grapevine red blotch virus Bunorpan Vitis vinifera 2015-05
Bupyc Grapevine Roditis leaf discoloration-associated virus Bunorpan Vitis vinifera 2018-10
o T Sol 1 1
Bupyc Tomato brown rugose fruit virus OMAT Sotamm £y copersicum 1 niepelt 2019-01
Capsicum spp.
At T Cucurbit
Bupyc Tomato leaf curl New Delhi virus PIKBEHHBIC Sucurbltaceac H Nac/ICHOBbIC 2015-06
Solanaceae
3aboneBaHie HEM3BECTHO 3THOIOIIIN
Beech leaf disease byk Fagus crenata u npyrue Bujs! Oyka Fagus 2019-04
JInBa3umoHHbIe pacTeHusa
- B -0 5 ( 2019-03
AunsrepHanTepa Alternanthera sessilis OAHO-DOJIOTHBIE YIOLA, TPHOPEXHLIC U SCTYAPHBIC
MeCTOOOUTaHMs, 000UMHBI JOPOT, TOCEBBI H 3aJI€XKU
. [TaxoTHBIE 3eMITH, ITyCTHIHU, ABTOMOOUIILHBIE U 2014-08
upuiia Amaranthus palmeri
JKEJIe3HOJIOPOKHBIE CETH, MYCTOLIN
o B st Bepera pex, aBTOMOOMIIBHBIE U JKEJIC3HOIOPOXKHBIE CETH, ITyCTHIPH, 2017-08
BHHOTPaIHHUKH, OJIUBKOBBIC POIIHA, TAPKHU U CabI
Mumoska Prosopis chilensis, P. glandulosa, P. velutina | Cyxue pycia pek, 0004HHBI J0POT, HapyLIEHHbIE MECTOOOUTAHNUS 2018-02

HMA nonHoro uin sxkcnpecc-AOP. B
clTy4ae IOJI0KUTETbHOTO 3aK/T0YeHNA
0 PUTOCAHUTAPHOM PUCKE BpeIHbIe
OpraHM3MBI MOTYT OBITH BKJIIOYEHBI B
Ilepeunn EOK3P Al wnn A2 nnn, ecnn
B pesynbrate ADP puck 6yzeT oneHen
KaK HU3KMUIA, yaneHsl u3 CUTHATbHO-
ro IepeyHs.

CursanbHbIN NlepedeHb IBaXK/bl B
rof mepecMaTpuBaeTcsa IDKCIEePTHOM
rpynnoit EOK3P no ¢urocanutap-
HBIM MepaM IocCje IONy4YeHUs MH-
dbopmanuy 0T DKCIEPTHON TPYIIbI
EOK3P no kapaHTMHHBIM J€CHBIM
BpPeiHbIM OpraHM3MaM, JKCIIepTHO
rpynnsl EOK3P no mHBasuMoHHBIM
MHO3€MHBIM pacTEeHUSAM U JKCIIepT-
HBIX pabounx rpymm. Ilepecmorpen-
Hasa Bepcus CHUTHa/NIbHOTO IepedyHs
INpeAcTaBAAeTCA A PaCCMOTPEHUA

Pa6oueit rpynne mo ¢purocaHuTap-
HBIM perllaMeHTalyAM, KoTopas pe-
KOMEHJyeT BKIIOUeHMe BPeJHbIX Op-
ranu3MoB B CUTHaJIbHBIN IepedyeHb
Cosetry EOK3P. ITocne yTBepxeHuA
Coserom EOK3P o6HOoBneHHbIIT Cur-
Ha/IbHBIN NlepedeHb MyONuUKyeTCs Ha
odpuunansaoM caiitte EOK3P (https://
www.eppo.int/ ACTIVITIES/plant_
quarantine/alert_list).

Yro6bl CUTHATBHBII IIepeYeHb He
CTAHOBWJICS YpPEe3MEPHO J/IVHHBIM,
HaxOXJIeHJe BUJOB B HeM OOBIYHO
He IOAJep>XuBaeTcsa Ooee Tpex JeT,
ecy He OyneT HalifleHO HUKaKOJ HO-
BOJI MHGOPMAaIY WV €C/IU HUKAKIX
KOHKPEeTHBIX (PUTOCAHUTAPHBIX Jleli-
CTBMIT He OBIIO IIPUHATO B PEruoHe
EOKS3P. ITo npocbbe Paboueit rpynmsl
EOK3P no ¢urocanuTapHbIM perna-

MEeHTalMAM U DKCIEePTHON TPYIIbI
EOK3P no ¢urocanurapuoit nuudop-
Manuu 6bUI0 pelieHo, 4To nHpopma-
us 06 opraHmMaMax, KOTOpble paHee
6b111 BKII04eHbl B CUTHAJIBHBIN I1e-
pedenbs EOK3P, fomxHa ocTaBarbcA
ROCTYIIHOV faxke MOCTIe UX yHaIeHUs
n3 CurHanpHoro nepeyuns. Kak cmep-
cTBIe, nHpoOpManno, KoTopas 6pia
JOCTYIIHA B MOMEHT UX yHaJeHUs U3
CHUrHanpHOTO MepevHs, T. e. KpaTKiue
nHGOpPMaI[MOHHbIE TUCTKA O BPETHBIX
OpraHM3Max C yKazaHyeM IPUYNH yaa-
neunsa (Mini data sheet), MmoxxHO mO-
ny4uThb B 6ase gaHHbIx EOK3P. [Ina
BpeHBIX OPraHM3MOB, KOTOPbIe ObLIN
nob6asyensl B [lepeunu Al u A2 us
Curnanpaoro nepedynsa EOK3P, roro-
BATCs 60ee monHble MHGOPMAIIVIOH-
uble muctky (Data sheet).
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https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_nematodes/meloidogyne_ethiopica_luci
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_nematodes/meloidogyne_graminicola
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_viruses/grapevine_redblotch
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_viruses/grapvine_roditis_leaf_discoloration_virus
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_viruses/tomato_brown_rugose_fruit_virus
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_viruses/tomato_leafcurl_newdelhi
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_fungi/neonectria_neomacrospora
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_fungi/raffaelea_lauricola
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_bacteria/curtobacterium_flaccumfaciens_poinsettiae
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_nematodes/litylenchus_crenatae
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_plants/alternanthera_sessilis
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_plants/amaranthus_palmeri
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_plants/bidens_subalternans
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list_plants/prosopis_species
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list
https://www.eppo.int/ACTIVITIES/plant_quarantine/alert_list

B3I/IA0 HA 3TOPOBBE PACTEHUMN
OO IPYTUM YITIOM

Banouccepa Incosanu, koopounamop npoexma Euphresco 6 Eeponeiickoii u Cpeousemromopckoti
opzanusauuu no kapaumuny u 3auwume pacmenuii, EOK3P (Ilapux, ®panyus)

Bo3MoOxHO, 3TO Tpy[HO NpeJcTa-
BUTD, HO NM06asA cTpaHa IOCTOSHHO
HaXOJUTCA IIOf, YTPO3011 BO3JENICTBUA
BpEeIHBIX OPTaHM3MOB, TAKMX KaK BM-
Pychl, 6aKTepuu MM HaceKOMbIe, KO-
TOpbIE MOTYT IPOHUKHYTD B 30HY, CBO-
60JHYI0 OT HMX, B Pe3y/IbTaTe MHOTUX
BUJIOB JIeATEIbBHOCTI COBPEMEHHOIO
yenoBeka. Kak TONMbKO 9TM BpefiHbIe
OPraHM3MBbI IIOIAJJAI0T B 30HY, OHJ MO-
TYT HaHECTH Cepbe3HbI yuep6 cerb-
CKOMY XO3AJICTBY, OKPY>KaIOLIeN cpefe
U JJaKe 3JOPOBDIO Y€/IOBEKA.

[TpuMepoM MOXeT CIyXUTb Gax-
tepusa “Candidatus Liberibacter
solanacearum”, koTopas 3apaxkaeT
PasIMYHbIe Ba)KHBIE KYIBTYPbI, BKITIO-
Jasg KapTodenb, TOMUIOPHI, Ilepel] U
MOPKOBbD, BHI3bIBasI 3HAUMTENIbHbIE IT0-
Tepu. B HacTosAmee BpeMa 6akTepus
npucyrcTsyeT B CeBepHoli u IOxHOI
AMepuKe, B HEKOTOPBIX €BPOIEICKIX
u ceBepoadpUMKAHCKUX CTpaHaX ¥ B
Hosoit 3enanpym. Jpyrum npuMepom
sBisiercs 6axrepust Xylella fastidiosa,
koropas ¢ 2013 ropa 6v1a oduny-

G

ig. 1. Zebra chip infected potato tuber Candidatus Liberibacter solanacearum
(Munyaneza, USDA-ARS, Konnowac Pass, US),

Puc. 1. Kapmodgenvnuviii kny6benv, 3apancennviii Candidatus Liberibacter solanacearum,
6030youmenem 3abonesanus «3ebpa uun» («Zebra chip») (c paspewenus:

M. E. Mynvanesa, Munucmepcmeo cenvckozo xo3siicmea CIIA - Cnysc6a no
uccnedosanuam 8 obnacmu cenvckozo xo3siicmea, Kounosax Iacc, CIIIA)
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aJIbHO OOHapy’>KeHa B HeCKOIBKMX €B-
pomeiicKuX cTpaHax u TonbKo B Vra-
JIMM €10 YK€ 3apakeHo 22 MMWLIMOHA
ONIMBKOBBIX JlepeBbeB, UTO NPUYMHS-
€T MECTHOMY Ce/IbCKOMY XO03AMCTBY
yiiep6 B pasmepe 1,2 Myunnappa eBpo.

B sToi1 moBcemHEeBHON BOJIHE Ha-
IMOHa/IbHble OPTaHM3aIMM IO Ka-
paHTHHY ¥ 3ammuTe pacTeHui (B Poc-
cuiickoit ®enepanuu — PepepanbHadg
cnyx6a 1o BeTepyHapHOMY U GUTO-
CaHUTApHOMY HaJ30py) HAaIlPaB/AOT
OIPOMHOE KONUYECTBO MHCIEKTOPOB
U IMaTHOCTOB [II IPOBeJeHNsA MO-
HUTOPUHTA, TabOPaTOPHBIX UCCIIENO-
BaHUI1, OIIOBEIeHNA Y IPUHATUA Mep
HIpOTUB 06HAPYXEHHBIX MU HeJlaBHO
MHTPOJYLMPOBAaHHBIX BPEHBIX Opra-
HU3MOB Ha OCHOBE IPABUJI U MEXTY-
HapOJHBIX peKoMeHjanuit. JJanHble
IpaBu/Ia ¥ PeKOMEHJALMU OCHOBAHBI
Ha Hay4yHbIX 3HaHuAX. Hayuno-nccne-
ToBaTeIbCKasA NeATeTbHOCTb obecIe-
yyBaeT MHGOpPMALNIO O 6GUOIOrNUK
BpeTHBIX OPTaHM3MOB, O BO3MOXKHBIX
HYTAX UX IPOHMKHOBEHM B CTPAHY U
JanbHeNIIero pacopoCTpaHeHNA U O
MeTOJjaX, KOTOpbIe MO3BOJIAIOT OHO-
3HAYHO UAEHTNUIMPOBATb BPEIHBIE
OpraHMU3MBI, a Takxe 00 adpexTns-
HBIX MeTofax o6paboTku, obecmeun-
BaIOIMX UX yHI4TOXeHMe. Hanpumep,
B CoennHenHoM KoponeBcTBe 0K0OIO
1000 BpepHbIX OPraHM3MOB BK/IIOYEHBI
B [lepeyeHb KapaHTHHHBIX 0O'bEKTOB
Benumko6puTaHUM, 4TO NO3BOJIAET
IpefCTaBNUTh, KaKoil 06beM paboTh
eXKeIHeBHO BBITIONHAIOT TIOAY, pabo-
raromye B o6nmactu purocanutapun! K
COXKaJIeHUIO, TOCY/IapCTBEHHBIN O107I-
JKeT, UCTIONIb3YEeMBIil /I IOATEePIKKI
Hay4YHO-UCC/Ie/JOBATENbCKOI JleATe/Nb-



HOCTHM, B IIOCTIEfIHMIE TOJBI COKpallja-
erca. VccmenoBaHusa Takke CTpaja-
10T OT HEJJOCTaTOYHO} KOOPAMHAIINYI
yCUIui, IMOCKONbKY KaXK/jad CTpaHa
oIpefieneT UCCIef0BaTeNbCKMe IPO-
TpaMMBI ¥ pMHAHCUPYET UCCTIefI0Ba-
TEeTbCKYIO eATeTbHOCTD JJIA MOoyye-
HYSI HeOOXOAVMMbIX Hay4HBIX JAaHHBIX,
IIPaKTUYECKY He COITIaCOBBIBasA MUX C
APYIMMU CTpaHaMM. ITO CHeNIaNo Mc-
clefoBaHMA B 00MacTV KapaHTWHA U
3aIUThl PACTEHUI «HAI[MOHA/JIbHBIM
BOIIPOCOM», UTO ABJIAETCS MapajioK-
CalbHBIM, €C/IM Y4eCTb, YTO HayKa
omnupaeTcs Ha OOMeH 3HAHMAMU U
OIIBITOM; KpOMe TOTO, 3TO IPUBOJUT K
Iy6MMpOBaHMIO YCUIUIT M OTCYTCTBUIO
B3aMMOJIENMCTBUA MEXIY YCUNUAMU
CTpaH, KOTOpPBbIe MOTYT OBITh 3aMHTe-
PecoBaHbI B pelIeHNN OJTHUX U TeX JKe
mpo6nem. Kak rmacut crapuHHOe 13-
peueHne: «B enuHCcTBe cnma» («<BMecTe
MBI BBICTOUM, TIOPO3Hb IafieM»), CTpa-
HaM HeoOXOIMMO YKPeIIATh COTPYA-
HUYECTBO ¥ IPUIATATh YCUTIUA A
yMeHbIIIeHN Pa3pO3HEHHOCTH Hayy-
HO-JCC/IefI0BATENbCKOM JIeATeNbHOCTI
B o6nacTy puTOCAaHUTAPUNL.

B 2006 ropy 17 ctpan (ABcTpus,
benprusa, bonrapus:a, Hlselinapus,
Kunp, Yexus, lepmanns, Janns, Vc-
nanud, Ouananpgud, Ppannus, Be-
nukobputanus, Vipnauaus, Uranus,
Hupepnauppl, CnoBenus, Typuus)
nony4yunu cpefctsa ot EC Ha cospa-
Hue EBpomnerickoil ceTy Mo KOOpAuHa-
Uy GUTOCAaHNTAPHBIX UCCIENOBAHNIA
n ¢unancupoBanuio (Euphresco').
OCHOBHOJI 1IE€/IBI0 CETM CTAJO IIO-
CTpOeHMe B3aMMHOTO JOBepUs U CO-
JeliCTBUE COTPYAHMYECTBY MEXAY
TIObMY, KOTOPble B KaXK[I0il CTpaHe
OTBEYAIOT 3a OIpefieieHNe IPUOPH-
TeTOB UCCTAENOBAHUI U GUHAHCUPO-
BaHNe UCCIe0BATEeIbCKON NeATeNb-
HOCTM. DTO HejleTKas 3ajada, eciayu
y4ecTb A3BIKOBOII 6apbep, pasmuuns
B IIpOIefiypax X pasHUIY B BOCIIPH-
ATUM UCCTIefOBaHuil B 06/1acTu 310-
pOBbs pacTeHuil yepes Hal[MOHa/b-
Hyto npusmy. Cpeacrsa EC ucnomns-
30BaJINCh [/Is1 CORENCTBUA 0OMeHy
nHbOpManMeil 0 HallMOHAaTbHBIX

ig. 2. Potato plant with zebra chip Candidatus Liberibacter solanacearum
and psyllid yellows symptoms (Munyaneza, USDA-ARS, Konnowac Pass, US)

Puc. 2. Pacmenue kapmodens c 3a6onesanuem «3eb6pa uun» («Zebra chip»)

U CUMNIMOMAMU NONCETIMEHUS, CBA3AHHO20 C HACEKOMbIMU-NEPEHOCHUKAMU —
nucmobnowxamu (c paspewenus: [Inc.E. Mynvanesa, Munucmepcmeo cenvckozo
xo3aticmea CIIIA - Cny#ba no uccnedosanuam 6 007acmu cenvpcKozo x03Aiicmea,

Konnosax Iacc, CIIIA)

IporpaMMax ¥ HepefloBBIM OIBITOM
B 0671aCTV yIpaBlIeHNA Npolenypa-
M IS OLIpefie/ieHNs o0Iux mpuo-
PUTETOB U IieJeil, a TaKxe 6apbepos,
HPENATCTBYIOMNX COTPYAHUYIECTBY;
I pa3paboTKM COBMECTHBIX Me-
pONIpUATHUIT MEXAY MPpOrpaMMaMy U
OCYIeCTBCHNA MeXHaIMOHaIbHOM
UCCIIeN[OBATEeNbCKON IeATeTbHOCTM.
B 2011 ropy BTOpOI 3Tan pMHAHCH-
posanusa ot EC mosBonmmn akTuBu-
3MpOBaTh PaboOTy IO pacUIMpeHNI0
U KOHCONMMJAIUN 4IeHCTBA B CETM.
B 2014 rony Euphresco nmpespatu-
7ach B CaMOJOCTATOYHYI CETb, OT-
BETCTBEHHOCTDb 32 KOTOPYIO HeCyT
BXofAINe B Hee opranmsanuu. OHa
pacIpocTpaHuIach ameKo 3a mpefye-
nbl EBpomnbl, u 60mee 50 cTpan Ad-
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puku, AMepuku, Asum, ABCTpanuu
u EBpomsl cospatoT ceTh, KoTopas
6yner pemmars npobmemsr XXI Beka.
bouno npoguHancuposano 6onee 100
IpPOEKTOB IO IIMPOKOMY KPYTY TeM;
Hay4YHBIe IIeV STUX IPOeKTOB OBIIN
PasIMYHBIMMA, HO CO CTPATeTNIecKol
TOYKY 3PEeHNUsA BCe OHM CIIOCOOCTBO-
Ba/IM COMVDKEHMIO TTIOfelt, YKpene-
HII0 HaIlMIOHA/IbHOTO MCCTIEIOBATENb-
CKOTO IIOTEHIMana, palOHaIN3a-
LUV VICTIONb30BAaHMA HAI[MOHA/TbHBIX
¢onpmoB n npespamennio Euphresco
B popym pist 06cyxpenns nmpobiem
MICCTIeflOBAaHNA 3[0POBDA PACTEHUI 1
IPUHATHUA OIlepaTUBHBIX Mep. Ha Bo-
JiHe ydiie 6BITb TOTOBBIM.

! Boree noppo6Hast nHGOPMALA Ha caiiTe
https://www.euphresco.net.

30/2019 5




Network for ph ytosan 'ry research

SEEING PLANT HEALTH
FROM A NEW PERSPECTIVE

Baldissera Giovani, Euphresco Coordinator at European and Mediterranean Plant Protection
Organization (EPPO), Paris, France

You may not know it, but our coun-
try is constantly under siege. From
pests, such as viruses, bacteria, or in-
sects that can enter into an area where
they are not present, through many
activities of modern life. Once these
pests enter or emerge in an area, they
have the potential to cause serious
damages to the agriculture, to the en-
vironment and even to human health.

An example is the bacterium
‘Candidatus  Liberibacter  sola-
nacearum, that infects various im-
portant crops including potato,
tomato, pepper and carrot causing
important losses. The bacterium is
currently present in the Americas,
in some European and North Afri-
can countries and in New Zealand.
Another example is the bacterium
Xylella fastidiosa that since 2013 has
been officially detected in several
European countries and in Italy only
it has already infected 22 million
olive trees causing damages to the
local agriculture for 1.2 billion euros.

In this everyday war, an army of
inspectors and diagnosticians is de-
ployed by the national plant protec-
tion organisations (in the Russian
Federation - the Federal Service for
Veterinary and Phytosanitary Sur-
veillance) to monitor, analyse, alert
and take actions against intercepted
or newly introduced pests on the ba-
sis of regulations and international
recommendations. These regulations
and recommendations are based on
scientific knowledge. Research ac-
tivities provide the knowledge on the
biology of the pests, on the possible
pathways through which they may

‘travel’ and enter into a country, on
methods that allow unambiguous
identification of the pests and on ef-
ficient treatments that ensure their
eradication. In the United Kingdom,
1 000 pests are listed in the UK Plant
Health Risk Register, which gives an
idea of the amount of the work that
people working in plant health under-
take every day! Unfortunately, public
budget used to support research ac-
tivities has been decreasing over the
last years. Research also suffers from
a lack of coordination of efforts, as
each country defines the research
programmes and funds research ac-
tivities to produce the needed scien-
tific evidence with little or no con-
certation with other countries. This
has made of plant health research
‘a national matter, which is a paradox
if we consider that science feeds on
sharing of knowledge and expertise;
also, this leads to duplication of ef-
forts and lack of synergies between
efforts of countries that may be inter-
ested on the same problems. As the old
saying goes, ‘united we stand, divided
we fall, countries need to strength-
en cooperation and efforts are being
made to reduce the fragmentation
of plant health research activities. In
2006, 17 countries (AT, BE, BG, CH,
CY, CZ, DE, DK, ES, FI, FR, GB, IE, IT,
NL, SI, TR) received EU funds to put
the foundation of a European network
for phytosanitary research coordina-
tion and funding (Euphresco'). The
main objective of the network was to
build mutual trust and foster collabo-
ration between people that in each
country are responsible of defining
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oordination and fundi

the research priorities and funding
research activities. This is not an easy
task if one thinks about the language
barrier, the differences in the proce-
dures and the different appreciation
that people have when they look at
plant health research through the na-
tional prism. The EU-funds were used:
to favour exchange of information on
national programmes and share best
practices for the management of pro-
cedures; to identify common priori-
ties and goals but also barriers that
hinder cooperation; to develop joint
activities between programmes and
to implement trans-national research
activities. In 2011, a second round
of EU-funding allowed more work
in order to broaden and consolidate
network’s membership. In 2014, Eu-
phresco evolved into a self-sustainable
network under the responsibility of its
member organisations. It has expand-
ed well beyond Europe, and more than
50 countries in Africa, America, Asia,
Australia, and Europe, are building
the network that will address the chal-
lenges of the XXI century. More than
100 research projects have been fund-
ed on a broad range of topics; the
scientific objectives of these projects
were different at each time, but from
a strategic point of view they all con-
tributed to bringing people together,
strengthening national research ca-
pacity, rationalising the use of national
funds and making of Euphresco a fo-
rum to discuss plant health research
problems and take rapid actions.
In war, you better be prepared.

! For more information on the network, please visit the
website https://www.euphresco.net.



Ob YYHACTUMN OT'BY «BHUUNKP»

B VIII 3ACEJAHNN KOOPOIMHAIIMMOHHOTO
COBETA (KC) ITIO KAPAHTUHY PACTEHUN
TOCYIOAPCTB - YYACTHUMKOB CHT

(I. KMIIMHEB, PECITYBJIMKA MOJITOBA)

A.A. Yaymues, K.n.H., HAY4HbIl COMPYOHUK 0MOena PumocanumapHvix pucKos u MexoyHapooHozo
e3aumooeiicmeus PI'BY « BHUVKP»

B nauase HOs16pst 2019 ropa B . K-
muHeBe, Pecrry6imika Monposa, cocto-
anock VIII 3aceganue KoopauHanyuon-
HOTO COBeTa 10 KapaHTUHY PacTeHUIt
rocypapcTs — ydactaukos CHIL

B 3acefaHuUM NpUHAIM ydacTue
npeacrasutenn HOK3P Pecniybnuku
Apwmenns, Pectiy6muku benapycs, Koip-
rei3ckoit Pectiy6nukm, Pecy6muku
Monposa, Poccuiickoit @enepanuu,
Pecniybnuku Y3b6exuctaH, B KadecTBe
HabmomaTenei — Peciybnukm Asep-
OaiipKaH, a Tak)Xe MpefCTaBUTENN
EBponerickoit u CpennseMHOMOPCKOI
OpraHM3alVN 110 KapaHTUHY U 3alu-
Te pacTeHuii, EBpasuiickoil 3KoHO-
MUYECKOJ KOMMCCHY; CITeLIVamiCThI
WcnonuurenbHoro komurera CHT
n Cexperapuara Koopgunanumonso-
Io COBeTa II0 KapaHTMHY pacTeHUit
rocypapcts — yyactukos CHI (pu-
pextop ®IBY «BHUNMKP» A.f. Ca-

NOKHUKOB, 3aMeCTUTe/b AVPEKTOopa
M.M. Ab6acoB, Hay4IHBIII COTPYAHUK
A.A. Vmymues).

B pamkax mpoBefeHMs 3acefia-
HuA KoopAMHAIMOHHOIO coBeTa 1o
KapaHTUHY pacTeHUil TOCyJapcTB —
ydactHukos CHI, B cooTBeTCTBMM C
IMonoxxennem o KC, mpornn Bbr60-
po1 npepcenarensa Cosera. HoBbiM
npencenatenem CoBera m3bpana
3aMeCTUTeNb IeHepalbHOTO AUpPeK-
Topa HanuoHanbHOTO areHTCTBA 110
6e30MacHOCTY MUIEBbIX IPOLYKTOB
Pecrry6nukyu Monposa r->xa Manait
Onna AHnpeeBHa.

Ha 3aceganumu CoBeTa B COOTBET-
CTBUM C YTBEPXKJEHHOI IIOBECTKO
IHA 00CYX/Ja/lIUCh BOIPOCHL:

- 0 KapaHTUHHOM bUTOCAHUTAD-
HOM COCTOSHUM Te€PPUTOPUIL TOCY-
mapcts — ydyactHukos CHI B 2019

rony;

- 0 BHeceHUM usMeHeHuit B Corna-
IIeHJe O COTPYRHNYECTBE B 00/1aCTH
KapaHTVHA pacTeHN;

- 0 cUcTeMe IpOCIeXNBAEMOCTHU
MOJKAPAaHTVHHOI IPORYKIUN M VH-
rerpanun OI'VIC «Apryc-Purto» c un-
¢$hopMaIMOHHBIMI CUCTEMAaMM CTPaH
CHI;

- 06 OCHOBHBIX HaIIpaBJICHVAX fies-
tenbHOCTM EOK3P 1 ip.

ITo pesynbpraTam 0OCYXeHNUII Yle-
Hamy CoBeTa ObUI IPUHAT PAJ, pelle-
HUM.

Crnepyromee 3acefanne CoBeTa 0
IpeaoXKeHNI0 HadyalbHMKa GUTOCa-
HuTapHOM nHcneKuyu [ocymapcTBen-
HOJ CTy>K6BbI 6€30I1aCHOCTY NYIIeBbIX
HpOAYKTOB MMHICTEpPCTBA CENTbCKO-
ro xo3siicTBa Peciybnuku ApmeHns
r-na Huxosna Aprypa larukosmuda
3aIUIaHMPOBAHO Ha BTOPOE MOTYTrofiue
2020 ropa B I. EpeBane.
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ON THE PARTICIPATION OF THE FGBU
“VNIIKR” IN THE VIII"* MEETING OF THE
COORDINATION COUNCIL (CC) FOR PLANT
QUARANTINE OF CIS MEMBER STATES

(CHISINAU, REPUBLIC OF MOLDOVA)

A.A. Ulumiev, PhD in Pedagogics, Researcher of the Pest Risk and International Cooperation

Department, FGBU “VNIIKR”

R T |

The VIII* meeting of the Coordi-
nation Council for Plant Quarantine
of CIS member states was held in
Chisinau, Moldova, at the beginning
of November 2019.

The meeting was attended by the
NPPO representatives of the Re-
public of Armenia, the Republic of
Belarus, the Kyrgyz Republic, the
Republic of Moldova, the Russian
Federation, the Republic of Uzbek-
istan, as observers - the Republic
of Azerbaijan, as well as represent-
atives of the European and Medi-
terranean Plant Protection Organ-
ization, the Eurasian Economic
Commission; experts of CIS Execu-
tive Committee and the Secretari-
at of the Coordination Council for
Plant Quarantine of CIS member

states (Director of FGBU “VNIIKR”
A.Ya. Sapozhnikov, Deputy Director
M.M. Abasov, Researcher A.A. Ulu-
miev).

Within the framework of the
meeting of the Coordination Coun-
cil for Plant Quarantine of CIS
member states and in compliance
with the Coordination Council Re-
gulation the election of the Chair-
man of the Council was held. The
Deputy Director General of the Na-
tional Food Safety Agency of the Re-
public of Moldova, Mrs. Malay Ella,
was elected as a new Chairman of
the Council.

At the meeting of the Council, in
accordance with the approved agen-
da, the following issues were dis-
cussed:
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- quarantine phytosanitary condi-
tion of the territories of the CIS mem-
ber states in 2019,

- amendments to the Agreement on co-
operation in the field of plant quarantine,

- traceability system of regulat-
ed articles and integration of FSIS
“Argus-Fito” with information sys-
tems for CIS countries,

- EPPO main activities, etc.

As a result of the discussions, the
Council members have taken a num-
ber of decisions.

The next meeting of the Council
on the proposal of the Head of the
phytosanitary inspection of the State
Food Safety Service of the Ministry of
Agriculture of the Republic of Arme-
nia, Mr. Nikoyan Arthur, is scheduled
for the second half of 2020 in Yerevan.
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COBEPIIEHCTBOBAHMUE
NIIP-TUATHOCTUKHA
30I0TUCTON KAPTO®EJIBHOM
IV CTOOBPA3YIOIIEN HEMATO/IbI
GLOBODERA ROSTOCHIENSIS
(WOLLENWEBER) SKARBILOVICH

C.B. Cyoapuxoea, cmapuwiuii Hay4Hvlli COmpyOHUK 1a60pamopuu 2eTbMUHMON02UU
Ucnvimamenvrozo nabopamoptozo uenmpa ®I'bY « BHUNUKP», sudarikovah@mail.ru

A.B. Vleatoe, mnaowuii HayuHviii compyoHux nabopamopuu zenomunmonozuu Mcnvimamenvnozo
nabopamopnozo uenmpa Iy « BHUNKP»
E.A. Xyosxoea, 3asedyrowas nabopamopueii zenomutmonozuu Vicnoumamenvtozo nabopamopHnozo

ueumpa OI'bY « BHUWUKP»

Annoranus. I[Iposedervr anpobupo-
BaHUe U ONMUMUZAUUS NECO08 HA OCHO-
€ NONUMEPA3HOLL UenHOTi peakiuul ¢ uc-
N0b308aHUEM KOMMEPUECKUX HAO0PO6
peazenmos poccutickozo npou3eoocmea
ons evioenenus u amnaupuxavuu JHK
kapmogpenvHoil yucmoobpasyiouieti He-
mamoovt Globodera rostochiensis 6 gop-
mame xnaccuueckoti III[P ¢ npaiimepa-
Mu, pekomer0osanHvimu Cmandapmom
EOK3P PM 7/40 (4) [7]. Paspaboman
CNOCO6 20MO2EHUSALUU UUCHT C NOMOUADIO
scmpsaxusamess 05 npooOUpPox O me-
xanuyeckoz2o nusuposanus MagNa Lyser
(¢pupma «ROCHE», Ilseiiyapus). Iloo-
meepioeHa npu200HOCb Orne4ecneeH-
HbLX KOMMePUeCKUX HAbopos 0715 daHHO-
20 UCCnIed08aHUL.

Krouessie cnosa. Kapanmun pac-
menutl, MOTIEKYTIAPHO-2eHemUUecK e me-
mMo0bl, NONUMEPAZHAS UEeNHAS PeaKus,
30710MUCAS KAPMOPeNLHAT HemMamooa
Globodera rostochiensis, 6neonas kapmo-
penvras nemamooa Globodera pallida,
Mmopgponozuneckue npusHaKu, mopgpome-
Mpus, cekBeHUpPOBaHie.

BBenenne

IOBa 61M3kux Bupa LUCTOOOpa-
3YIOLIMX HEMAToJ: 30/I0TUCTAs Kap-
todenbHas Hemaroma Globodera
rostochiensis (Wollenweber, 1923)
Skarbilovich, 1959 u 6memgHas kap-
todenvHasa Globodera pallida (Stone,

1973) Behrens, 1975 aBnsgoTcsa Ka-
pPaHTMHHBIMU O0ObekTamu st Poc-
cuiickoit Pefepanuy U OCHOBHOM
yiep6 HaHocAT Kaprodenio. Ilopa-
JKAIOT TaK)Ke TOMAThl, OaK/Ia>kKaHbl,
HEKOTOpbIe BU/IbI [TAC/IEHA.

LleHTp mpoOMCXOXKIeHUs 060UX BU-
noB — Haropbe AHJ B IO>xHOII AMepuKe,
OTKyZa OHM C KapTodeneM ObUIN 3aBe-
3eHbl B EBpoIIy, BO3MOXHO, B cepenu-
He XIX Beka. OTCr07ja OHY C CEMEHHBIM
KaprogerneM paclpoCTPaHUIACD B Ipy-
Ve pernMoHbl. B HacTosIIee BpeMsi Kap-
ToenpHBle IIUCTOOOpasyoLIMe HeMa-
TOJBI PACIIPOCTPAHEHBI B YMEPEHHBIX
IIMPOTaX HA yPOBHE MOPSI 1 B TPOIN-
YeCKMX UIMPOTAX Ha OOJBIUINX BHICOTAX.
PacnpocTpaHeHne ux CBsI3aHO C BO3fle-
JIbIBaHUEM KY/IBTYPbI KapTodess.

B 1923 ropy 6bln1 ommcaH BUJ
Heterodera rostochiensis sensu lato.
B 1973 romy A.P. CroyHoM (A.R. Stone)
BuJ ObLI pasfeneH Ha gBa: Heterodera
rostochiensis u Heterodera pallida
[9, 10]. ITocne toro kak T.C. Ckap-
6MnMOBMY BBIZENNUIA HOBBI POJ
Globodera, manHble BUIBI OBV OTHE-
CeHBbI K HeMy M IlepeMMeHOBaHbI [3].

B Poccum orpaHuyueHHO pacipo-
CTpaHeHa TOJbKO 30/I0TUCTAs Kap-
todenbHas Hemaroma Globodera
rostochiensis, marotun Rol. Bnepsoie
B 6piBieM CCCP sTa HeMaTopa 6bla
ob6HapyxeHa B 1948 rony B Kanmuams-
rpajgckoit obmactu u fo 1973 ropga

uMesna Ha3BaHMe «KapTodenbHas He-
Mmarofa» [2]. B HacTosee Bpems (1o
cocrosiuuio Ha 1 ssuBaps 2019 ropa)
3070TUCTas KapTodenpHasi HeMaTo-
Ila BcTpeyaeTcs B 59 cyObekTax Ha
mromaau 1,12 miH ra [4].

Oukn pa3BuTusa 30M10TUCTON
n 6menHON KapTodenbHBIX HeMa-
TOJ| OMHAKOB U TUNMYEH IJIsI Poja
Globodera. HemaTopma coxpaHseTcs B
CTaUU AU Y TUIUHOK, HAXOJ[ATIX-
cs B uMcTax. BecHOM MMYMHKY MHBA-
3UPYIOT MOJIOAbIE KOPHU, IUTAIOTCA
M NIPEBPAIAIOTCA B CAMOK M CAMIIOB.
CaMKu 3TOTO poja mapoobpasHeie ¢
BBICTYIAIOLIVM TOJTOBHBIM KOHIIOM.
OHM NpORAYLMPYIOT sANIja, KOTOPbIE
OCTAIOTCS BHYTPU UX Tela. BHyTpeH-
HIle OPTaHbI CAMOK IIOCJIe BbI3peBa-
HUs BHYTPU HUX SIUL, OTMUPAIOT, UX
KYTUKYJIa YTOJIAeTCsA, 3aTBepieBaeT
un npuobperaeT KOPUYHEBBII I[BET
(puc. 1). Takue oTmepuine caMKu C
AjillaMy BHYTPY Ha3bIBAIOTCA IU-
craMu. B KOHIle BereTanoHHOTO IIe-
propa xaptodens HUCTH C KOpHEIt
OCBIIIAIOTCA B IIOYBY U TaM Ilepe3u-
MOBBIBAIOT. [[MCTBI ABNSAIOTCS UCTOY-
HUKOM nHpexuyy. OCHOBHBIM IIyTeM
pacrnpocTpaHeHus fABISIETCS MOYBa,
3apakeHHas IMCTaMM KapTo(denbHbIX
HeMmatof [1, 3, 6, 7], a Takxe 3arpss-
HEHHBIIT CEMEHHOI MaTepuarl.

B mocnemuue romer B maboparo-
pun renbMuHTONOrUM VcmbITaTeNnb-
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(photo by S.V. Sudarikova)

ig. 1. Cysts of genus Globodera extracted for analysis

Puc. 1. ITucmwvt Globodera rostochiensis, omo6patnnvie 011 ananusa

(¢pomo C.B. Cyoapuxosoii)

Horo nmaboparopuoro nertpa PIBY
«BHMUVKP» HeOgHOKpPAaTHO BBIABIIA-
7ach 307I0THUCTasA KapTodenbHas He-
martopa Globodera rostochiensis. Boin
3aperuCTPYPOBaAH OJVIH CIy4all BbIAB-
nenus Globodera pallida B uMnoptTHOM
Marepuare.

Ouarnoctukxa Globodera
rostochiensis u Globodera pallida oc-
HOBBIBAE€TCA Ha MOP(OTOrMIECKOM
U MONeKynsApHOM Meropnax. ITocTo-
SAHHOE COBEpIICHCTBOBAHME MOJe-
KYJIAPHBIX METONOB TpebyeT HOBBIX
OJXOf0B K pa3paboTke MeTOAMK
IO BBIAB/IEHUIO ¥ MACHTUQUKAIIN.
B cBA3M ¢ Ba)KHBIM 9KOHOMMYECKIM
3HaYeHMeM 3TUX HeMaTof| JJIA Ky/b-
Typsl Kaprodens B 2003 rony 6b1
npuAt Cranpapt EOK3P PM 7/40 (4)
Globodera rostochiensis and Globodera
pallida, B 2017 rogy B Hero 6suin
BHECEeHbI NOoCIenune usMeHenus [7].
B ®TBY «BHUMKP» B 2010 rogy 6s11
paspa6oran CraHfgapT OpraHusanum
IO BBIABJICHUIO U MACHTUPUKALNK
atux Bugos Hemaron (CTO BHUNMKP
6.001-2010 «KaprodenbHble 1ucTo-
obpasywomue Hemaronsl Globodera
rostochiensis u Globodera pallida», tne
omcaHbl MOPONIOTNYecKre ¥ MO-
TeKyNApHbIE METOMbI, B YACTHOCTH,
knaccudeckuit IIIIP-ananus, pexo-
meHposaHHbI CraHgapTom EOK3P
PM 7/40 (4), n IILIP-FLASH-ananuns
(FLASH - Fluorescent Amplification-
based Specific Hybridization), paspa-

10 4[30[2019

6otanublt OO0 «Arpo/lmarHoctuka»
(Poccus) [5, 7, 14]. 1ot MmeTop ITITP
C IeTeKIeN 10 «KOHEYHO! TOYKe» I10-
3BOJIAET YYUTBIBATh pe3ynbTatsl I1IIP,
He OTKpbIBas MPOOMPKHU, HEIOCpen-
cTBeHHO nocie nposefenns TP, uto
UCK/TIOYaeT BO3MOXKHOCTD 3arpA3HEeHM
ITIIP-naboparopun aMIIMKOHAMMA.
Mopdonorugeckuit u moppome-
TPUYECKUII METOABI ONpefe/eHNs
paccMaTpuBaeMBbIX BUJIOB IIMCTO-
006pasyoIuxX HeMaTok B HEKOTOPBIX
CIy4asx MOTYT OBITb HEZOCTATOYHO
TOYHBIMMU, TaK KaK MOPQOIOrnmdecKue
IpM3HAKM PA3HBIX MONMY/IALMIT OFHO-
ro ¥ TOTO e BU/Ia MOTYT Bapbupo-
BaTb MM OBITD IVIOXO Pa3TMINMbBIMI
Ha CTapbIX IucTax. B aTux cmyyaax
MOJIEKY/IAPHblE METOJbl ABIAITCA
HesaMeHMMBbIMHU. COrJlacHO cxeMme
nposefeHns guarnocTuky CraHpap-
ta EOK3P 1 CTO BHUMKP 6.001-
2010 B cny4yae oO6Hapy>KeHMs LIUCT
HEMAaToJ C XM3HeCIoCOOHbIMN AlIa-
MU U TMYMHKaMM HeoOX0AMMO mpo-
Bemenue [II[P-ananmmsa. Yro kaca-
etcsa [IIIP-FLASH-ananusa, To aTOT
MeTof; OTpaboTaH 1 BaIUAMPOBaH B
naboparopun renbMmuHTonOrUM Vc-
IBITATe/IbHOTO 1abOPaTOPHOrO IjeH-
tpa OIBY «BHUMKP» u Ppunmanax.
basoBble KOMIUIEKTDI /1 IPOBEeHM
ananusa [1IIP-FLASH BrimyckamoTcsa
00O «Arpo/lmarHoctuka» B BHJe
IpOOMPOK C TOTOBOJ PeaKI[MOHHO
CMeCbI0, CofiepKalyx 6a30ByI0 CMeCh

KAPAHTVIH PACTEHUI. HAVKA M [TPAKTUKA

¢ BK (BHyTpeHHMIT KOHTPOIB), 3alle-
JaTaHHYI0 MapaduHoM. PeakiimoHHas
cMech 06beMOM 35 MKJI paccuuTaHa
Ha ammmnuxanuio 5 mxn JHK.

Knmaccmyeckuii ke METOZ HYX/jaeT-
CA B ONITUMM3AIMM C YIETOM peareH-
TOB, UMEIOIINXCA B TabOPaTOPUM, U B
IIOC/IelYIOLIeN Banugal .

B CTO BHUMKP pnsa oboux pac-
CMaTpMBaeMbIX MOTIEKY/IAAPHBIX METO-
OB OIMCAH OfVIH CIOCO0 BbIeneHns
JHK — pacTupanne necTmkoM B roTO-
BoM TE-6y¢epe. Kak nmokasana mpax-
THUKa, 3TOT METOJ] IPOOOIOATOTOBKA
B HEKOTOPBIX CITy4yasax He JaBasl OXKM-
TaeMOTOo pe3y/nbTaTa, BLICOKA 3aBJCH -
MOCTD Pe3ynbTaTa OT CyO'beKTUBHOTO
¢daxTopa (IecTUK He IJIOTHO COIPU-
KacaeTcsl C MUKPONIPOOUPKOIL, Hefo-
CTaTOYHO XOPOIIO pacTepTa Ipoba).
Jnsa ycTpaHeHMS STUX HeJJOCTATKOB
Ienecoo6pasHo MCIIONb30BATh MI/IA
TOMOTEHU3AINY MCCIe[yeMOro MaTe-
p¥ana cuenyanbHbIN IpU6Op — BCTPA-
XMBaTeIb /1A IPOOUPOK J/IA MeXaHNU-
yeckoro nusupoBannsa MagNa Lyser.

Kpowme Toro, B HacTosllee BpeMs
poccuiickue KOMIAHUY MpeIaraoT
IIMPOKNIT HA6Op peareHTOB /I BbI-
menenua JHK n amnnudukanum. B
yactHocTy, 3AO «Cunrton» (Poccus)
mpepnaraetT Habop AyA BBIENTEHNUA
HYK/IeMHOBBIX KMCIOT U3 TKaHel XKI-
BoTHBIX «[JHK-Oxcrpan-2» [18]. ba-
30Bble KOMIIJIEKTHI /I MPOBENEeHUA
aMmIuUKanNuy, cofepxamne Bce
Heob6XoJuMble KOMIIOHEHTBDI, 3a JC-
KITI0YeHMeM BU0CTIeUPIIHBIX ON-
TOHYKJIEOTUZOB, npepnaraior 3A0
«CunTon», 3AO «EBporen» (Poccus),
00O «Arpolluarnoctukar», Komma-
unsa «Iuanar JItg.» (Poccusa) [12, 13,
14, 15]. Bugocnennuduynse onuro-
HyKneoTupnsl narorasnnsaer OO0
«buorexunpycrpus» (Lumiprobe),
3A0 «EBporen», 3A0 «CunHTON».

Llenbio mccnemoBaHuA ABIANOCDH
UCHOBITAaHME VM ONTMMMU3ANMA CIO-
co00B MOATOTOBKYM NIPOO U TEeCTOB
knaccuyeckont IIIIP ¢ gocTtynHbIMU
OTeYeCTBEHHBIMU KOMMepPYeCKUMMI
Habopamu mst 9 PeKTUBHOI U/eH-
TUKALUK 30TOTUCTON U GIeRHO
KapTodeTbHBIX HEMATO,.

3amaun uccaegoBaHUA

1. Ha ocHOBaHMM CpaBHMTEIbHBIX
MICIIBITAaHNIT BBIABUTD Haubosee s¢-
¢dexTuBHBIN cioco6 Beigenenusa JHK
Globodera rostochiensis U3 UCT.

2. ONTMMU3NPOBATDH TECT Ha OC-
HoBe Knaccuueckoii IIIIP ¢ mpaiime-



MonekyIspHO-TeHETUIeCKOE UCCIIeOBAHIe

Tabnuua 1. Vicnonp3yembie cioco6s1 Beigenenus [JTHK mis uccnemyemMpIx muct

1
IIpu momomy necTuka
2 B nenonuM3upoBaHHOM BOZIE [IeHATypale
3 o HoMOmIH HarpeBanueM cormacio CTO BHUUKP
. P H 6.001-2010 (s FLASH-PCR)
BCTPSAXHBATEIIS
5 MagNa Lyser
6
IIpu momouy necTuxa
7 B TE-Oydepe nenarypanueii HarpeBaHHEM
8 ou HoMomH cormacio CTO BHHUUKP 6.001-2010
p o (s FLASH-PCR)
9 BCTPSAXUBATEIS
10 MagNa Lyser
11
12 IMpu nomoru Hadopa «JHK-Dxcrpan-2»
13 T TR TR («CuHTOIY), UCTIONB3YS JIU3UPY IO
pactBop u nporenHasy K coracHo
14 HMHCTPYKIUH
15

HpI/I IIOMOIIX MECTUKA

IIpu nomormu
BCTPSXHBATEIIS
MagNa Lyser

B TE-Oydepe nenaryparueii HarpeBaHHeM
cormacio CTO BHHUHKP 6.001-2010
(st knaccuueckoii [11[P)

pamu, paspaboranasiMu Bulman &
Marshal (1997) u pekomeHEOBaHHBI-
mu Crangaprom EOK3P PM 7/40 (4)
u CTO BHUUKP 6.001-2010, u 6a-
30BBIMM KOMIIIEKTAMM I aMILIN-
dukanum s Beissienus Globodera
rostochiensis.

Matepuannl 1 MeTObI

IIpu nposeneHun uccnefoBaHmMit
ucnonbsosanu uuctel Globodera
rostochiensis u3 nusumerpa ®I'BY
«BHUWMKP», ¢ xaptodens Bocnpu-
UMYMBOTO K HeMaTofe coprta JIopx B
komuyecTBe 20 wr. [lepen BbifeneHu-
em [JHK npoBenu maeHTudukanmio
VICTIO/Ib3YEeMOJI /IS MICC/Ie[OBaHM He-
MaTOfbI MOP(DOIOTMIECKNM METOLOM
cormacao CTO BHUMKP 6.001-2010.

Ina mpoBefeHMA TecTa KJIAacCU-
yeckoit IIIIP ucnonp3oBaam KoM-
Mepueckuit Habop «5xScreenMix»
3AO «EBporen» (okpalieHHasi cMeCh
IJIs1 TOCTAHOBKY aMIInuUKanum ¢
MOC/TEeAYIOUIMM BHECEHMEM MPOAYK-
TOB B TejIb) U CJIeJyIOlJe ONUTOHY-
KJICOUTULBI, U3TOTOBICHHBIE ITO 3aKa-
3y B 3AO «EBporen»:

IIpsamoit yHUBepcanbHBIN Ipai-
mep ITS5 (5-GGAAGTAAAAGTCG-
TAACAAGG-3’), a Takxe cIenu-
¢uunble npaimepsl ansa G. pallida

(PITSp4: 5-ACAACAGCAATCGTC-
GAG-3’) u G. rostochiensis (PITSr3:
5-AGCGCAGACATGCCGCAA-3’),
KOTOpBle aMITUPUUMUPYIOT pparMeH-
TBI 265 bp 114 G. pallida v 434 bp pns
G. rostochiensis [7, 8].

B kadecTBe IOJIOXUTENBHOTO KOH-
tpona ucnonsszosanu JHK Globodera
rostochiensis u3 1abopaTOPHOIT KOJIIEK-
Ly, B kauecTBe OTpMIIaTENBHOTO KOH-
tpons ucnonssosamn JHK Heterodera
glycines 13 mabopaTOPHOIL KOJUIEKIINNL.

Mopdonormueckoe uccnegoBaHue

nepep soigenesuem JHK

U onpefieieHe >KU3HeCIIOCOGHOCTI

Nnentudukaimo Kaxzoi ucTo
U OTpefie/ieHNe )XMU3HECTOCOOHOCTHI
nposonunu B coorBerctBun ¢ CTO
BHMMKP 6.001-2010. Kaxxpayto muc-
Ty paspesasy, BBIYMINAIN CONEePKIU-
MOe B KaIlJIl0 BOABI U OIpefensinyu
[OJ, MUKPOCKOIIOM >XM3HECIOCO06-
HOCTb. [O0TOBUIN aHANIbHO-BY/Ib-
BapHYIO IJIACTUHKY, @ OCTaBIIYIOCA
IIOJIOBMHKY IIVICTBI IIOMEIIaNn B IIPO-
6VIPKY A MOC/IeAYIOero MOIeKy-
JAPHOTO aHaMN3a.

G. rostochiensis u G. pallida mop-
dbonornuecku u mopbomerpudeckn
ouyeHb Omm3ku. Camble BaKHBIE OT-
AUYINTENbHBIE OCOOEHHOCTU I[MCT

MOTyYeHbl U3ydeHNeM IepUHeanb-
HOJT 0671acTy (YMCIIO KYTUKYIAPHBIX
CKJIaIOK MeX/ly aHYCOM U BY/JIbBOI U
nupexc [paHeka), a Takxe pa3MepoB
cTuneTa ¥ GopM 6asanbHbBIX TOJIOBOK.

Mupexc I'paneka — pacctoAgHMe OT
aHyca [0 Kpas BY/IbBAapHOTO OKHA,
pasneneHHOe Ha AuaMeTp BYyIbBap-
HOTO OKHa.

CaMbIMM HafIe)XHBIMY XapaKTepu-
CTMKaMM JIMYNHOK BTOPOIl CTafuu
ABIAIOTCA IIMHA cTUiIeTa U popMma
6a3aIbHBIX B3y THIL.

Ina amanmusa MONEKYTAPHBI-
MM MeTOJaMM OTOMpany LUCTHI
G. rostochiensis, comepsxajue >Ku3-
HeCIIOCOOHBIe AlIla U TNYMHKHU, TaK
KaK 3TO rapaHTUPYeT JJOCTOBEPHBIN
pesynbrat (puc. 1). JKusnecnoco6-
Hble JUYVHKU VMMeNIU TUINYHYIO
yepBeoOpasHyio GopMy Tela U HeHa-
PYLIEHHYIO CTPYKTYPy BHYTPEHHUX
opraHoB. CTOUT OTMETHTD, YTO KOJIN-
YeCTBO >KM3HECIIOCOOHBIX IMYMHOK B
IucTax ObIO pa3nuYHbIM. B 06pas-
max 1 u 5 ObIIO MaIo XU3HECIIOCO6-
HBIX IMYMHOK, MHOTO ITYCTBIX AMNII.

ToMorennsanms ¢ mMOMONIbIO

MagNa Lyser

IIpoBopuny npefBapuUTeNbHbIE MC-
IBITAHUA /1A OA00pa ONTUMaTbHBIX
nmapaMeTpoB. B mpo6upky moMeranu
LUICTY, 60pOCUNIMKATHBIE IIAPYIKY A1a-
MeTpoM 1 MM mo yposHs 0,2-0,6 M1 n
COOTBETCTBYIOLINIT PaCTBOP — HENO-
HU3UpoBaHHY0 Bopy mwn TE-6ydep
(amoupyroomuit pactsop) (ob6bveM
pacTBOpa MopO6Mpany UCXOAA U3 Ha-
yanbHOTO 80 MK M 1o 120 MKII), Tak
Kak o6beMa 80 MKJI, peKOMeH/[yeMOTro
B CTO BHIMMKP 6.001-2010, okasa-
JI0Ch HEJOCTAaTOYHO [/l OTHEe/NEeHNU
cymepHaTaHTa 06beMOM 50 MKJI, KO-
Topblit pekoMmenayet ganHbpii CTO.
BcerpAxuBanu Ha TOMOTeHM3aTope.
ITapameTphl ¥ peXXMMBbI OIpefenann
onbITHBIM nyTeM. CycnieH3uIo o6be-
MoM 6oree 60 MKJI, IIOIy4YeHHYIO IIO-
CJle TOMOTeHM3anuy 06pasIioB, mepe-
HOCU/IA B MUKPOIIPOOMPKY.

IIpepBapuTenbHbBIM MUCIBITAHU-
eM ObLIM YCTaHOBJIEHBI CIefyIoliye
ONTMMajIbHBIe IapaMeTphbl: 00beM
60pocmnMI<aTHbIX mapukos 0,5 MK,
06bem pactBopa 110 MK, pexxum
BCTpAXMBaHUA — 60 cexk mpu cKOpo-
¢ty 3000 06/MuH.

ToMorenusanuio OUCT [ Bbife-
nenus JHK nmpu momomu Habopa
«JHK-9xcTpaH-2» («CuHTOM») IpO-
Boaunu nectukom. Ilpensapurens-
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(photo by S.V. Sudarikova, A.V. Ivanov)

Puc. 2. Tunuunas AaHanbHO-8YNbBAPHAS NIACMUHKA YUCTbL

Globodera rostochiensis (o6pa3zey 2)
(¢pomo C.B. Cydapuxoeoii, A.B. Vleanoea)

HBIM 9KCIIePYMEHTOM I'OMOT€HM3 AL
LJICTHI B IM3UPYIOLIEM PacTBOpe IIpK
nomomyu «JHK-3xcrpan-2» 65110
yCTaHOBJIEHO, YTO BCTpPAXUBaHUE
IIPVBOAUT K 06pa3soBaHNMI0 0OMIBHO
HEHBI.

IToproroBka mpo6

u Beigenenne THK (ta6m. 1)

1. Boienenne JHK u3 o6pasios
puct (mndp obpasma: 1-5) romore-
HU3aluell N HarpeBaHNeM JIO TeMIle-
paTypsl feHaTypanunu Oenka B fen-
OHNM3VPOBAHHOI BOJe IPOBOAVNIN
cormacio CTO BHMMKP 6.001-2010
mis ITITP-FLASH [5].

HOnsa seigenenus NHK gactp nu-
CTBI MOMEIaNny B MUKPONPOOUPKY
o6beMoM 1,5 mi1, mobasnanu 40 MK
NeVOHU3UPOBAHHOI BOABI. 3aTeM
o6pasnpl 1, 2 pacTupanyu NecTUKOM
BpyuHnyto cormacio CTO BHUMKP
6.001-2010. [TapannensHo 06pasisl 3,
4, 5 TOMOTEHU3NPOBAIY C IIOMOLLbIO
MagNa Lyser. B npo6upky momeuma-
M UCTY, 60pOCUNTNKATHBIE IaPUKN
nuaMmeTpoM 1 MM 10 ypoBHA 0,5 M1 1
COOTBETCTBYIOIUI PacTBOpP — HEUO-
HusupoBaHuyio sony unu TE-6ydep
(amoupyromuit pacTBop) 06beMOM
110 Mkn. BecTpaxuBanm Ha romo-
reansarope 60 cex Ipu CKOpOCTU
3000 o6/muH. CycrieH3no o6beMoM
6o1ee 60 MKJI, TOJTy4eHHYIO IIOCIIE TO-
MOTeHM3aluu 06pasIoB, IePEeHOCUIN
B Mukponpo6bupky. IIpobupku 1-5

12 4/30]2019

ig. 2. Typical perineal pattern Globodera rostochiensis (sample 2)

Fig. 3. Second-stage juveniles
of Globodera rostochiensis (sample 3)
(photo by S.V. Sudarikova, A.V. Ivanov)

Puc. 3. lununxu emopozo so3pacma

Globodera rostochiensis (o6pa3zey 3)
(¢pomo C.B. Cyoapuxoeoii, A.B. Vleanoea)

MIOMeIanu B TepMOCTAT Ha 5 MUH ITpK
teMmreparype 85 °C, 3aTeM Kaxnywo
HpoOMpKy BCTPAXMBAIU HA BOPTEK-
ce B TeYeHME HECKONbKUX CEeKYHJ 1
HeHTpUYIUpoBany Npu CKOPOCTH
13000 o6/MuH B TedeHme 1 MuH
LA OCaK[eHUA JacCTUI] pacTepToil
I[VICTBI.

3areM BHOBb IIOMeIIanyu B T€PMO-
CTaT IpY yKasaHHOM pexxume. B mpo-
6upkn 1, 2 go6apisany eme 1o 40 MK
IeMOHN3NPOBAHHOI BOJBI, BCTPAXM-
Bamu U LeHTpudyrupopamn. B Ho-
BYI0 IpOOMPKY mepeHocuan 50 MK
CYCIIEH3MM M3 MCXOFHON MpPOOUPKIML.
ITony4uennstit pactBop JHK xpanunmu
npu —20 °C.

2. Boigenenue JHK o6pasnos
nuct (mmdp obpasua: 6-10) romore-
HU3aI[Mell U HarpeBaHNUeM JI0 TeMIle-
parypsl geHaryparuu 6enka B TE-6y-
¢depe nposopunu cormacio CTO
BHUMKP 6.001-2010 gna FLASH-
PCR. Bce nponenyps! mpojenbBanm
KaK B IpeABbIAyLleM IMyHKTEe, TOJNb-
ko pactBopsnu JHK He B memonu-
3UpoBaHHOI Bofe, a B TE-6ydepe.
O6pasusl 6, 7 TOMOTeHU3UPOBAIN C
IIOMOIIBIO ITeCTHKa, 0O6pasusl 8, 9, 10
npubopom MagNa Lyser.

3. IOns Bergenenus JHK o6pas-
poB uuct (mudp obpasma: 11-15)
KoMMepuyeckuM Habopom «JHK-
9xkcTtpaH-2» 3A0 «CuHTOT» OTO-
OpaHHYIO YaCTb IVCThI TOMOT€HU3N-
pOBaIu HeCTUKOM B MUKPOIIPOOMPKe

KAPAHTVIH PACTEHUI. HAVKA M [TPAKTUKA

o6beMOM 1,5 MJI B IM3MPYIOLIEM pac-
TBOpe o6beMoM 300 MK [18].
CormacHo MHCTPYKIUM IpO-
U3BOAUTENA JJIA M3MCa KIETOK B
HpOOUPKY C pacTepPTOIl IIECTUKOM B
NU3UPYIOLIeM PACTBOPE YaCThIO IMC-
THI 06aBNIANYM 1 MK 2-MepKalTo-
sta”Hona u 10 Mk1 nportenHassl K n
OCTAaB/IANM Ha HOYb B TepMOCTaTe
npu 56 °C. benkm ocaxpanu, 0o-
6aBnaa 100 MK/ ocaXkHaolero pac-
TBOpPa U LeHTPUYTUpPysA 5 MUH IIPU
13000 06/MuH. 3aTeM IpPOBOAVIN
ocaxpernne [JHK. [lna atoro cymep-
HaTaHT, cofiep>xamuit JHK, nepeno-
CHUIN B IIOTHOM o6beMe B IpoOUp-
ku ¢ coocamurtenem JHK (2 mkn),
po6asiranu 300 MK/ OCaXKJaloLiero
pacTBOpa 1 IepeMeNnBany Iepeso-
paumBanuem 10-12 pas mo nosBieHus
Bupumoro ocapka JTHK. Ilentpudy-
rupoBanu cMech mpu 13000 06/mMun
5 MuH. OCTOPOXHO CIMBAIMU CyIep-
HaTaHT. [IpombiBanyu ocagok 400 MK
IPOMBIBOYHOIO PacTBOpaA, LEeHTPH-
¢dyruposanu 2 MyuH npu 13000 06/
MMH, YAaAIU CyllepHaTaHT, IOACY-
IMBa/IY IPOOUPKIM. 3aTeM pacTBOpsA-
mn JHK B 50 M snronpyromero pac-
TBOpa, nporpesany npu 65 °C 5 Mmun
no pactBopenus JHK. ITony4yennsrit
pactBop JHK xpanmmm npu —-20 °C.
4. Brigenenne JHK o6pasuos
nuct (mugpp obpasua: 16-20) ro-
MOTeHM3allMeil M HarpeBaHueM [0
TeMIlepaTypbl JeHaTypanuu Oenka



B TE-6ydepe mpoBoauny cormacHo
CTO BHUMKP 6.001-2010 s xmac-
cuueckoir T111P.

YacTp HUCTHI TOMEIa/I B MUKPO-
npo6upky o6vemom 1,5 My, fobas-
nanu 40 mxi TE-6ydepa u o6pasiubl
16,17 pacTupanm g0 TOMOTE€HHOTO
COCTOAHMSA C INOMOIIbI0 IeCTMKA.
O6pasysr 18, 19, 20 romMoreHusu-
poBanu npubopom MagNa Lyser.
Muxy6buposann 2 vaca npu 60 °C.
LlenTpudyrupopanu 10 MuH npu
7000 06/MuH. CyllepHaTaHT IepeHO-
CVJIV B YUCTYI0 IPOOUPKY U ;OOABIIAIN
40 mxn1 TE-6ydepa. B o6pasubr 18-20
Hudvero He fo6asnsanu. Ilony4eHHbI
pacteop JHK xpanunm npu -20 °C.

N3mepenne konneaTpanuu JHK
KoHIeHTpannio u 4YMCTOTY BHI-
nenennoit IHK usmepsanu Ha crek-
Tpodoromerpe NanoDrop 2000
(«Thermo Fisher», CIIA) pmnsa
KOJNIMYEeCTBEHHOTO OIpemeneHus

JHK. Ounenky ka4ecTBa 3KCTparu-
posannoi JJHK npoBopunm Ha oc-
HOBAaHUM M3MEpPEeHMs ONTUUYECKON
mnoTHocTy pacteopa JHK npu 280
n 260 u 230 M. [[n9 KadeCTBEHHO
ounuieHHbIXx o6pasnoB JHK co-
OTHOIIeHNe ONTUYECKUX IMTOTHO-
cTell, HoNy4YeHHbIX Tpu 260/280 HM,
DOJIXHO OBITH B nHTepBane 1,8-2,2.

Anpo6anusa MeToga

knaccnueckoii ITITP

(Bulman & Marshal, 1997) [7, 8]

IIpu npoBeneHnM nccnefoBaHMIA UC-
TO/Ib30BaJIM TOTOBBIN «5xScreenMix»
3AO «EBporeHn», coCTaB peaKIIMOHHO
CMeCH B XOJie UCCeNOBaHMs ObII OTI-
TYIMM3VMPOBAH: yBe/IM4eH 00beM IIpait-
MepoB u ToTanpHoi JHK.

CocTaB peaKIMOHHON CMeCU:
5xScreenMix - 5 MKII, ITS5 — 2 MKII,
PITSp4 — 2 MKJI, PITSr3 -2 Mk, H O -
10 mxi1, o6pasen JHK (uccnenmyemslit
obpaserr) — 4 Mki1. Becero 25 MKII.

Ta6nmuna 2. MopdomeTpryeckne XapaKTepUCTIKI MCCTIeTYeMbIX IVICT

Pexxum aMmduxanmm: 2 MUHY ThI
npu 94 °C, 35 nuxnos no 30 cek npu
94 °C, 30 cex nmpu 60 °C, 30 cex mpu
72 °C, duHanpHas 3/MOHrauus — 5 MUH
npu 72 °C.

Ananmus ¢pparmenros JJHK nposo-
OUIM C IOMOIIBI0O METOJa FOPU30H-
TaJIBHOTO 3NIeKTpodopesa.

ITocne nmpoBefeHus anexTpodo-
pes3a IpoOBOAUNIN CEKBEHUPOBaHNE
M 6MOMHPOPMALMOHHBIN aHANNU3
¢parmentos JJHK. ITpoBepky, BbI-
paBHUBaHUE U PeJaKTVpPOBaHMeE II0-
C/IeflOBaTeNbHOCTEN IPOBOAVIIN C II0-
MOIIBIO IPOIPaMMHOr0 06ecIeyeH s
«BioEdit v.7.0.5.3». CpaBHUTEIbHBI
aHas/M3 MONMY4YeHHBIX IOCIe0BaTe/b-
HOCTeJ IPOBOAVIIN C IOC/IE/l0BATENb-
HoCTAMM 0a3bl JaHHBIX Q-bank [11].

PesynbraTsl n 06cyKmeHne

B xo1e MOPQOIOrnIecKIx NCCIeno-
BaHNII OTOOPAHHBIX LUCT IIOMyIEHBI
Clefyole pe3yapTaThl (Tabmuua 2).

1 18.0 70.1 39 18 oy 2
2 20,5 58,7 2,9 16 - 20,91
3 2.8 60,4 2,6 15 - 2224
4 19,0 55,8 2,9 17 - 21,12
5 24,1 60,8 25 14 - 21,25
6 21,7 73,1 34 19 - 22,16
7 234 70,0 2,9 16 - 212
8 19,3 53,9 2,8 15 - 21,16
9 18,9 65,9 3,5 20 - 23,07
10 17,0 67,9 40 20 - 21,12
1 18,8 64,0 34 19 - 21,04
12 21,5 77,5 3.6 19 - 21,16
13 19,2 70,0 36 17 - 2331
14 18,6 66,7 36 18 - 21,8
15 22,0 64,9 29 14 - 23,80
16 24,1 72,8 30 20 e 23,05
17 18,5 55,5 30 19 - 22,04
18 29 63,4 2,7 17 - 21,70
19 17,0 54,8 32 18 - 21,04
20 23,0 78,0 34 19 - 22,90
:lgfﬂ;ee 20,743 4 65,1+12,9 3,140,9 {17 i 21.941.9
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Ta6nuna 3. Konnenrpanusa JHK, nsmepennas Ha ciekTpodoToMeTpe
NanoDrop 2000 mocne BbifeieHUA pa3HbIMI METORAMM

1 0,3 ng/ul 0,006 0,003 0,196
2 12,6 ng/pl 0,252 0,202 1,25
3 12,8 ng/ul 0,258 0,158 1,69
4 54 ng/ul 0,109 0,059 1,85
5 2.3 ng/ul 0,046 0,031 1,44
6 6,9 ng/ul 0,138 0,108 1,29
7 22,6 ng/pl 0,451 0,367 123
8 6,7 ng/l 0,135 0,090 1,51
9 8,1 ng/ul 0,161 0,096 1,68
10 4,9 ng/pl 0,097 0,060 1,59
11 3,9 ng/ul 0,078 0,037 2,16
12 3,6 ng/ul 0,072 0,029 2,51
13 7,7 ng/ul 0,154 0,070 221
14 3,1 ng/ul 0,060 0,032 1,94
15 43 ng/ul 0,085 0,042 2,07
16 5.2 ng/ul 0,104 0,085 123
17 11,3 ng/pl 0,227 0,184 123
18 5,0 ng/ul 0,099 0,082 1,20
19 4.4 ng/ul 0,088 0,078 1,13
20 5,7 ng/ul 0,114 0,100 1,14

Ha ocHOBaHMM IPOBeEHHBIX MC-
CIemOBaHMIT GBI CHe/TaH BBIBOJ, YTO
Mopdonornyeckne 1 MophomMeTpu-
YeCKye XapaKTePUCTUKYU OOJIBIINH-
CTBA MCC/IEyeMBIX LMCT HOTHOCTHIO
coorBeTcTBOBaNu BuUAy Globodera
rostochiensis (puc. 2, 3). OgHako He-
KoTopsle 06pasnusl (3, 5, 8) umenn
nHpeKc [paHeka U KOMMYIECTBO CKIIa-
mok, 6nuskue x Globodera pallida
(puc. 5), ctpoenne u Mmopdomerpu-
YeCKye XapaKTePUCTUKI CTUIIETa JIN-
YUHKY cooTBeTcTBOBanu Globodera
rostochiensis. Ha mpaxTuke Hepeako
BCTPEYAIOTCS LUCTHI C HOZOOHBIMMY
XapaKTEePUCTUKAMU, TAK KaK HEKO-
TOpBIE TOMY/IALNUN 30TIOTUCTON Kap-
TO(eIbHOI HEMATOABI UMEIOT MHEKC
Ipaneka 2,2-2,5, 4TO MOXeT COOTBET-
cTBOBaTh 060uM Bupam. B atux cny-
qasx NMOATBEPXKJeHNe Pe3yIbTaTOB
MOJIEKY/ISIPHBIM METOOM C IIPUMEHe-
HUeM CIenr(PpUIHBIX TPAiMePOB ISt
Globodera rostochiensis u Globodera
pallida oco6eHHO aKTyanbHO.

Ha srame cpaBHMUTENbHBIX HUC-
MBITAHMUI TOMOTEHU3AUUN IIUCT C
nomombo MagNa Lyser B menoHu-
supoBaHHOI Boje nnn TE-6ydepe
6BI710 OIIpefieNeH0, YTO KOMUIECTBO
pactBopa (Bombl unu TE-6ydepa)
RO/KHO 6bITh 110 M. ITpu MeHb-
meM o6beMe HeJOCTAaTOYHO Cy-
IepHATaHTa, TaK KaK MMeeT MeCTO
ajcopbuus pacTBOpa Ha IIapuKax,
a mpu 6onpiieM o6bemMe pacTBOpa
yMeHbmaercsa KoHneHTpanusa JHK
B pactBope. OnTuManpbHoe KOMU-
4eCTBO OOPOCUNIMKATHBIX LIAPUKOB
omnpepenuan B konudectse 0,5 M B
npobupke eMKoCTbi0 1,5 M. OnTu-
MalbHBII PEXMUM BCTPAXMBAHUA —
60 cex npu ckopoctu 3000 06/MuH.
IIpu ucronp30BaHUM ITUX ITapame-
TPOB BO BCeX CIy4Yasx IPOU3OIIJIO
Beiennenme JJHK.

M3mepenne konnentpauun JHK
[M0Ka3aso, 4To B obpasiax 1 u 5 6pi1a
o4yeHb HM3KasA KoHUeHTpauusa JHK,
4TO MOIJIO OBITH 006YCIOBIEHO MaJIbIM

14 KAPAHTMH PACTEHUV. HAYKA M ITPAKTUKA

KOJIMYEeCTBOM OMOMACChl B IIMCTAX,
H09TOMY aMIUIMUKaLMs He IPOU30-
mna (Tabnuua 3).

Bo Bcex oCTalbHBIX CIy4Yasx ObIu
HIOTy4€eHbI TI0/IOKUTENbHbIE Pe3y/IbTa-
tol. [Ipu Beienenun JHK crioco6om,
omcanHbpiM B CTO BHUMKP 6.001-
2010 mna xmaccuueckoit [P, otmede-
HBbI HalIMeHee HaITIATHbIe pe3y/IbTaThl
anektpocdopesa (obpasisr 16, 17, 18,
19, 20). Kpome ToTO, aHamM3 MOMy4YeH-
HOJ1 KOHLleHTpauuu BoifieneHHoi JTHK
II0Ka3aJl, YTO B pacTBOpPE IMPUCYTCTBY-
eT 6O/bIIOe KOMMYECTBO MPUMeECEN
(xoadPpuiment 260/280 okono 1,1-1,2)
(tabmuua 2). Hamny4me pe3ynbraTsl
mokasarn criocob Beipenenns JHK mpu
noMouy Habopa «JHK-DxcTpan-2»
(3A0 «Cwuuron») B obpasmax 11, 12,
13, 14, 15 (puc. 4).

Pesynprathl anexTpodopesa no-
Kasajau, 4TO MCCaefyeMble 00beK-
Tel ABnsAwTCcA nucrtamu Globodera
rostochiensis, pasmMep aMIIMKOHA
434 bp. ITponyxrt ITIIIP, cooTBeTCTBY-
touit Globodera pallida, BelsiBIeH He
6511. O6pasiel 3 n 8, uMeroIIe UH-
nekc [paHeka M KOMMYECTBO CKIafOK
MeX]y aHyCOM U BY/IbBOJI, O1M3K0e
K 060MM paccMaTpuBaeMbIM BU[AM,
ugeHTuunupoBansl kKak Globodera
rostochiensis. Pe3ynpraThl Kaaccu-
yeckoit IIIIP 6b1M HOATBEPIK/EHBI
BanuaupoBaHHbIM MeTonoM FLASH-
PCR, xoTopblil IOKa3an UJeHTUY-
Hble Pe3y/IbTaThl BO BCeX oOpasiax
(puc. 6, 7). HomonHuUTENbHO OBIIO
IpOBefleHO CEKBEHNMPOBaHMe, IPO-
I[eHT MOKPBITUSI M UZEHTUIHOCTHU
coctaBui 99-100%.

WccnemoBaHne mokasasno, 4YTo Bce
anpoOupoBaHHbIE CIOCOOBI HOATO-
TOBKM NPOO MPUTOITHBI TAaKXKe U /s
MCIIONIb30BAHUSA IIPU TeCTUPOBAHNU
obpasros merogom FLASH-PCR.

BriBogsl

1. CpaBHeHue cr1oco60B romore-
HU3aI UM LUCT B NEeMOHMU3UPOBAH-
Holt Bofie 1 TE-6ydepe ¢ momousio
mecTUKa M BcTpAxuBarensa MagNa
Lyser He mokasano CylecTBEHHO
pasHus Mexay aumu. [Ipu romore-
HMU3ALUU OUCT B IEMOHU3UPOBAHHON
Boge 1 TE-6ydepe c momouibio BCTps-
xuBarensa MagNa Lyser npefnaraem
UICIIO/Ib30BATDh Ha OffMH obpasel) pac-
TBOp B KonmyecTBe 110 MK, 06beM
60pOCHIMKATHBIX WapuKoB 0,5 MJI B
npobupKe eMKOCTbIO 1,5 MIJI, pexxum
BCTpAXMBaHuA 60 cex Ipy CKOPOCTHU
3000 06/muH. Cnoco6 romoreHu-



3alMM C HOMOIBIO BCTPSIXMBATENS
MagNa Lyser He MOgXOAUT J/IA BBI-
nenenns [JHK ¢ momougpio Habopa
«JHK-9xcTpan-2».

2. Bce crtoco6sr mpo60moroToB-
KU, ONVICAaHHbIE B paboTe, MOAXOAAT
Kak 11 knaccuaeckoro metopa [TIP,
tak u gnasg FLASH-PCR. Haubomnee
addexruBubM s Beigenenus JHK
nucrToobpasyroueil KaprodenbHo
Hemaronsl Globodera rostochiensis
npusHaH Habop «JJHK-OxcTpan-2»
(3AO «Cunron»). Vicnonb3oBaHue
TE-6ydepa (anmoupyouero pacTso-
pa u3 KoMMepueckoro Habopa) ais
noctaHoBky knaccuveckoi ITITP 60-
jiee IPeAIIOYTUTENIbHO, YeM JIEUOHN -
3MPOBAHHON BOJBI.

3. UccnemoBanus ¢ Habopom mpaii-
MepoB AnA mynbrunaekcHoin IIIP,
peKOMeHIOBaHHbIE B IMArHOCTHYE-
ckoM npoTokosne PM 7/40 (4), moka-
3a/IM JOCTOBEpHBIe pe3ynbTaThl. Tec-
TBI MOTYT OBITH MCIIONb30BAHBI IIPU
npoBefeHnn n1abopaTOPHBIX UCCIIe-
HoBaHUI. ATIpO6MPOBAHHBIN COCTAB
PeaKMOHHON CMeCH /i IOCTAaHOB-
Ky aMmnuukanmuyu NpUTromeH Ans
MCIIO/Tb30BAHMS OMMUCAHHBIM METO-
nom B mynbruiiekcHoii IIIP. Cocras
peaknmMoHHOM cMecu: Master mix
(«Evrogen») — 5 MK, ITS5 — 2 MKII,
PITSp4 — 2 MKJI, PITSr3 -2 Mk, H O -
10 mxi1, o6paser; JHK (nccnepyemblit
obpasern) - 4 mxi1. Becero 25 Mk

3aknoyeHune

Anpo6upoBaHbl U ONTUMUZUPO-
BaHBI TECTHl Ha OCHOBE Kjaccudye-
ckoint IIIIP ¢ onuronykineoTupamu,
pexoMmeHgoBaHHbBIMU PM 7/40 (4)
Globodera rostochiensis u Globodera
pallida n paspab6orannsiMy Bulman
& Marshal (1997), ¢ oTeyecTBeH-
HBIMU KOMMepYecKuMu Habopammu
«JHK-9kcTpan-2» (3AO0«CuuTOM»)
n «5xScreenMix» (3AO «EBporen»).
[TopTBepK/leHAa MPUTOJHOCTb ITUX
KOMMepUYeCKUX HabOopOB [is BhIje-
nenus JHK u 6a30BbIX KOMIIJIEKTOB
st aMITnpUKaLn.
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Abstract. Test validation and op-
timization were performed based on
polymerase chain reaction (PCR) us-
ing Russian commercial kits of rea-
gents designed for DNA extraction and
amplification of potato cyst nematode
Globodera rostochiensis in the format
of conventional PCR containing prim-
ers recommended in the EPPO Stand-
ard PM 7/40 (4). Cyst homogenization
method using a shaker for tubes MagNa
Lyser (the ROCHE Company, Switzer-
land) was developed to perform me-
chanic lysing. Domestically produced
commercial kits were found to be effi-
cient for this assay.

Keywords. Plant quarantine, molec-
ular-genetic methods, polymerase chain
reaction, golden potato cyst nematode
Globodera rostochiensis, pale potato
cyst nematode Globodera pallida, mor-
phology characteristics, morphometrics,
sequencing.

Introduction

The two closely related species
golden potato nematode Globodera
rostochiensis (Wollenweber, 1923)
Skarbilovich, 1959 and pale potato
nematode Globodera pallida (Stone,
1973) Behrens, 1975 are considered
to be of quarantine significance for
the Russian Federation and cause ma-
jor damage to potato crops. Tomato,
aubergine and other Solanum spp. are
also attacked.

The center of origin of the two
species is in the Andes Mountains in
South America from where they were

introduced to Europe with potatoes,
probably in the mid-19th century.
From there, they were spread with
seed potatoes to other areas. The
present distribution covers temperate
zones down to sea level and in the
tropics at higher altitudes. In these
areas, distribution is linked with that
of the potato crop.

In 1923, Heterodera rostochiensis
sensu lato was described as a separate
species. In 1973, A.R. Stone divided
the species into two species: Heterode-
ra rostochiensis and Heterodera pal-
lida [9, 10]. After Skarbilovich erected
the subgenus Globodera, both species
were assigned to this subgenus and re-
named [3]. Golden potato nematode
Globodera rostochiensis, pathotype
Rol is only limited in distribution in
Russia. This nematode was first re-
ported in the USSR in 1948 in Kali-
ningrad Region and until 1973 it was
called potato nematode [2]. At pres-
ent, as of January 1, 2019, golden pota-
to nematode is spread in 59 constitu-
ent entities of the Russian Federation
on a total area of 1.12 million ha [4].

Life cycle of golden and pale po-
tato nematodes is similar and typical
for the genus Globodera. Nematode
remains in the stage of eggs and ju-
veniles within cysts. In spring, the
juveniles invade young roots, feed
and develop into a male or a female.
The females of this genus are spheri-
cal with projecting head tip. They
produce eggs which remain in their
bodies. After eggs mature inside the
females their inner organs die, the
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cuticle becomes thick, tough and
turns brown (Fig. 1). Such dead fe-
males with eggs inside are called
cysts. Towards the end of the grow-
ing season cysts fall off into the soil
and overwinter there. Cysts can be a
source of infection. The main routes
of spread are movement of soil in-
fected by potato cyst nematodes [1, 3,
6, 7] and infected seed potatoes.

For the past years, golden potato
nematode Globodera rostochiensis has
been repeatedly detected by the Hel-
minthology Laboratory of the Labo-
ratory Testing Center of the FGBU
“VNIIKR”. Globodera pallida was
only detected once in the imported
material.

Diagnostics of Globodera ros-
tochiensis and Globodera pallida is
based on the morphological and
molecular methods. Continuous
enhancement of molecular meth-
ods requires new approaches for the
development of detection and iden-
tification techniques. Due to huge
economic impact of these nema-
todes on potato production the EPPO
Standard PM 7/40 (4) Globodera ros-
tochiensis and Globodera pallida was
adopted in 2003. The latest revision
took place in 2017 [7]. In 2010, the
FGBU “VNIIKR” developed the Or-
ganization Standard on detection
and identification of these nematode
species (the Organization Standard
of VNIIKR 6.001-2010 “Potato cyst
nematodes Globodera rostochiensis
and Globodera pallida” which cove-
red morphological and molecular



(pomo C.B. Cyoapuxosoii, A.B. Ueatoea)

Puc. 5. Bapuauus ananvHo-eynveapHoii nnacmunxu yucmot (o6pasey, 8)

Fig. 5. Perineal pattern (sample 8) (photo by S.V. Sudarikova, A.V. Ivanov)

methods, in particular, conventional
PCR-based analysis recommended
in the EPPO Standard PM 7/40 (4)
and PCR-FLASH-analysis (FLASH —
Fluorescent Amplification-based
Specific Hybridization) developed
by AgroDiagnostika, LLC (Russia)
[5, 7, 14]. This PCR method with de-
tection at the end-point provides the
ability to view the results without the
need to open the tube immediately
after PCR is completed which pre-
vents amplicon contamination in the
PCR laboratory.

Occasionally, in this assay the mor-
phological and morphometric iden-
tification methods of cyst nematodes
may not be precise due to difference
in morphological characteristics of
different populations within the same
species as they may vary or may not
be clearly visible on old cysts. In such
cases, molecular methods are more
reliable. According to the scheme of
diagnostic procedure of the EPPO
Standard and the Organization Stan-
dard of VNIIKR 6.001-2010 in case of
detection of nematode cysts containing
viable eggs and juveniles, PCR-based
analysis is required. As regards to the
PCR-FLASH-analysis, this method was
developed and validated by the Hel-
minthology Laboratory of the Labo-
ratory Testing Center of the FGBU
“VNIIKR” as well as by its branches.

AgroDiagnostika, LLC (Russia) pro-
duces standard PCR-FLASH kits con-
sisting of tubes with ready-to-use re-
action mix containing master mix with
internal control sealed with paraffin.
35 um reaction mix is designed for am-
plification of 5 pm of DNA.

Conventional method requires op-
timization taking into consideration
the reagents available in the labora-
tory and further validation.

The Organization Standard of
VNIIKR 6.001-2010 provide descrip-
tion of only one DNA extraction
method - crushing with a pestle in a
ready-to-use TE buffer. In practice, in
some cases reliable results could not be
obtained using this sample preparation
method because of subjective factor
(i.e. during crushing the pestle is not
touching the microtube close enough
and the sample is not sufficiently
crushed). To avoid those impediments,
homogenization of the sample materi-
al should be performed using a special
instrument MagNa Lyser, a shaker for
tubes designed for mechanical lysing.

In addition, at present Russian com-
panies offer a wide variety of reagents
for DNA extraction and amplification.
In particular, ZAO Sintol (Russia) of-
fers a kit DNK-Ekstran-2 [18] for ex-
traction of nucleic acids from animal
tissues. Standard amplification Kkits
containing all necessary components

with the exception of species-specific
oligonucleotides are offered by ZAO
Sintol, Evrogen Joint Stock Compa-
ny (Russia), AgroDiagnostika, LLC,
Dialat Ltd. (Russia) [12, 13, 14, 15].
Biotech Industry Ltd. (Lumiprobe Cor-
poration), Evrogen Joint Stock Com-
pany, ZAO Sintol manufacture spe-
cies-specific oligonucleotides.

The objective of this assay was to
test and optimize sample preparation
methods and conventional PCR-
based methods using available do-
mestically produced commercial kits
for effective identification of golden
and pale potato nematodes.

Objectives

1. To identify the most effec-
tive DNA extraction method from
Globodera rostochiensis cysts based
on the comparative tests.

2. Optimize the test based on the
conventional PCR primers, deve-
loped by Bulman & Marshal (1997)
and recommended in the EPPO
Standard PM 7/40 (4), the Organi-
zation Standards of VNIIKR 6.001-
2010, and standard amplification kits
designed for detection of Globodera
rostochiensis.

Materials and methods

For this assay 20 pcs Globodera
rostochiensis cysts from the lysimeter
of the FGBU “VNIIKR” were used.
Cysts were collected from the variety
Lorkh, susceptible to the nematode.
Prior to DNA extraction the identifi-
cation of the nematode was performed
using the morphological method ac-
cording to the Organization Standard
of VNIIKR 6.001-2010.

In order to conduct a conventional
PCR test a commercial kit 5xScreen-
Mix produced by Evrogen Joint Stock
Company (containing colored mix
for amplification for further injec-
tion of products into gel) was used
together with the following oligo-
nucleotides produced per order of
Evrogen Joint Stock Company.

Universal primer ITS5 (5°-
GGAAGTAAAAGTCGTAACAA-
GG-3’), and G. pallida-specific
primer (PITSp4: 5-ACAACAG-
CAATCGTCGAG-3’) and G. ros-
tochiensis-specific primer (PITSr3:
5-AGCGCAGACATGCCGCAA-3),
to perform amplification of fragments
265 bp for G. pallida and 434 bp for
G. rostochiensis [7, 8].
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Molecular-genetic assay

Table 1. Types of DNA extraction methods used for cysts

1
Using pestle
2 In deionized water by denaturation and
3 heating according to the Organization
. Standard of VNIIKR 6.001-2010
4 Using MagNa Lyser (for FLASH-PCR)
shaker
5
6
Using pestle
7 Denaturation and heating in TE buffer
8 according to the Organization
. Standard of VNIIKR 6.001-2010
9 Using MagNa Lyser (for FLASH-PCR)
shaker
10
11
12 . .
Using kit DNK-Ekstran-2 (produced
13 Using pestle by Sintol), applying lysing solution and
14 Proteinase K according to instruction
15
Using pestle
Denaturation and heating in TE buffer
according to the Organization
. Standard of VNIIKR 6.001-2010
Using MagNa Lyser (for conventional PCR)
shaker

DNA of Globodera rostochiensis
from the laboratory collection was used
as a positive control. DNA of Hetero-
dera glycines from the laboratory col-
lection was used as a negative control.

Morphological assay prior

to DNA extraction

and assessment of viability

Identification of a single cyst and
assessment of viability was performed
in accordance with the Organization
Standard of VNIIKR 6.001-2010. Each
cyst was individually dissected, the
contents of the cyst were cleaned out
in a drop of water, cyst viability was as-
sessed under the microscope. Perine-
um was prepared, the remainder half
of the cyst was placed in the tube for
further molecular analysis.

G. rostochiensis and G. pallida are
morphologically and morphomet-
rically closely related. For cysts, the
most important diagnostic differences
are in the perineal area (the number
of cuticular ridges between the vulva
and anus and GranekK’s ratio) as well
as stylet length and stylet knobs shape

Granek’s ratio is the distance from
anus to the margin of vulval fenestra

divided by diameter of vulval fenestra.

Stylet length and stylet knobs
shape of the second-stage juveniles
are the most reliable identification
characteristics.

In order to obtain valid results
G. rostochiensis cysts containing via-
ble eggs and juveniles were used for
the molecular analysis (Fig. 1). Via-
ble juveniles had typical worm-like
shape and intact structure of inter-
nal organs. It is worth mentioning
that the amount of viable juveniles
in cysts was different. Samples 1 and
5 contained fewer viable juveniles and
more empty eggs.

Homogenization using

MagNa Lyser

A preliminary test was conducted
to determine the optimal parameters.
Cyst and 1 mm glass balls were placed
in a tube containing 80 pm — 120 pm
of deionized water or TE buffer (elu-
tion solution) to make it 0.2-0.6 ml.
The volume of the solution was de-
termined starting from 80 um up to
120 pm as 80 pm recommended in the
Organization Standard of VNIIKR
6.001-2010, proved to be insuffi-
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cient to extract 50 pm of superna-
tant prescribed by this Organization
Standard. Homogenizer was used to
shake the tube. Parameters and ope-
rational mode were experimentally
determined. Suspension with volume
more than 60 pm obtained after sam-
ple homogenization was transferred
to a microtube.

Preliminary test results showed
that the following optimal param-
eters were determined: volume of
glass balls 0,5 pm, solution volume
110 um, vortex time 60 sec, vortex
speed 3000 rpm.

DNK-Ekstran-2 (produced by Sin-
tol) was utilized to homogenize cysts
using pestle for DNA extraction. Dur-
ing cyst homogenization in a lysing
solution using kit DNK-Ekstran-2 the
preliminary test revealed that shaking
causes excessive foaming.

Sample preparation

and DNA extraction (Table 1)

1. DNA extraction from cyst
samples (sample ID: 1-5) using ho-
mogenization and heating until pro-
tein denaturation in deionized water
occurs in accordance with the Organi-
zation Standard of VNIIKR 6.001-
2010 applicable for FLASH-PCR [5].

To perform DNA extraction a
part of cyst was placed in 1.5 ml
microtube containing 40 pm deion-
ized water. Then samples 1, 2 were
ground by hand with pestle accord-
ing to the Organization Standard of
VNIIKR 6.001-2010. The samples 3,
4, 5 were simultaneously homoge-
nized using MagNa Lyser. Cyst and
1 mm glass balls were placed in a tube
containing 110 um deionized water or
TE buffer (elution solution) to make
it 0.5 ml. After that the tubes were
shaken using homogenizer for 60 sec
at 3000 rpm. 60 pm suspension ob-
tained after samples homogenization
was transferred to a microtube. The
tubes 1-5 were placed in a thermostat
for 5 min at 85 °C, then each tube was
vortex mixed for several seconds and
centrifuged at 13000 rpm for 1 min
to precipitate particles of ground cyst.

After that the tubes were again
placed in a thermostat according to
the same protocol. 40 pm deionized
water was added to 1.2 tubes, tubes
were shaken and centrifuged. 50 pm of
suspension from the original tube was
transferred to a new tube. The crude
DNA extract was stored at —20 °C.



Table 2. Morphometrics of diagnostic characters of cysts

1 18.0 70.1 3.9 18 53:‘;‘}65&??}1:::?2135 21.04
2 20.5 58.7 2.9 16 - 2091
3 2.8 60.4 2.6 15 - 2224
4 19.0 55.8 2.9 17 e 21.12
5 24.1 60.8 2.5 14 - 21.25
6 217 73.1 3.4 19 - 22.16
¥ 23.4 70.0 2.9 16 - 212
8 19.3 53.9 2.8 15 - 21.16
9 18.9 65.9 35 20 - 23.07
10 17.0 67.9 4.0 20 - 21.12
1 18.8 64.0 3.4 19 - 21.04
12 215 77.5 3.6 19 - 21.16
13 19.2 70.0 36 17 - 2331
14 18.6 66.7 36 18 - 21.8
15 22,0 64.9 29 14 - 23.80
16 24.1 72.8 30 20 - 23.05
17 18.5 55.5 30 19 - 22.04
18 229 63.4 27 17 - 21.70
19 17.0 54.8 32 18 - 21.04
20 23.0 78.0 3.4 19 - 22.90
Mean 20.743.4 65.1412.9 3.140.9 1743 - 21.941.9

2. DNA extraction from cyst
samples (sample ID: 6-10) using ho-
mogenization and heating until pro-
tein denaturation in TE buffer occurs
in accordance with the Organization
Standard of VNIIKR 6.001-2010 ap-
plicable for FLASH-PCR. All proto-
cols were identical to the protocols
in the preceding clause, with only ex-
ception that the DNA was dissolved
in TE buffer, not in deionized water.
Samples 6, 7 were homogenized with
pestle, samples 8, 9, 10 were homo-
genized using MagNa Lyser.

3. To extract DNA from cysts
(sample ID: 11-15) using a commercial
kit DNK-Ekstran-2 produced by ZAO
Sintol, collected part of cyst was ho-
mogenized with pestle in a 1.5 ml mi-
crotube in 300 pm lysing solution [18].

According to the manufacturer’s in-
struction for cell lysis 1 pm 2-Mercap-
toethanol and 10 pm proteinase were
added to the tube containing a part of
cyst ground with pestle and lysing solu-

tion, and left overnight in thermostat at
56 °C. The proteins were precipitated
in 100 pm precipitation solution and
centrifuged at 13000 rpm for 5 min.
Then supernatant containing DNA
was transferred to the tubes containing
2 pm DNA coprecipitation agent,
300 um precipitation solution was ad-
ded, then tumbled 10-12 times until
DNA precipitation is visible. The su-
pernatant was carefully pored off, the
precipitation was rinsed with 400 pm
wash solution, centrifuged for 2 min at
13000 rpm, the supernatant was re-
moved, the tubes were dried. Then the
DNA was dissolved in 50 ml of elution
solution by heating up to 65 °C for
5 min until complete dissolution. The
crude DNA extract was stored at—20 °C.

4. DNA extraction from cyst
samples (sample ID: 16-20) through
homogenization and heating up to de-
naturation temperature of protein in
TE buffer was performed according to
the Organization Standard of VNIIKR

6.001-2010 applicable for conventional
PCR.

Part of cyst was placed in a 1.5 ml
tube, 40 um TE buffer was added,
samples 16, 17 were homogenized with
a pestle. Samples 18, 19, 20 were homo-
genized using MagNa Lyser, incubat-
ed at 60 °C for 2 hours, centrifuged at
7000 rpm for 10 min. The supernatant
was transferred to a clean tube and TE
buffer was added. Nothing was add-
ed in samples 18-20. The crude DNA
extract was stored at =20 °C.

Calculation of DNA

concentration

DNA purity and concentration
was measured using spectrophoto-
meter NanoDrop 2000 (Thermo
Fisher, USA) for DNA quantification.
Purity of extracted DNA was estimat-
ed by measuring the optical density
of DNA solution at 280 and 260 and
230 nm. Good-quality DNA will have
an A260/A280 ratio of 1.8-2.2.
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Validation of conventional

PCR method

(Bulman & Marshal, 1997) [7, 8]

For this assay a commercial kit
for DNA amplification 5xScreenMix
produced by Evrogen Joint Stock
Company was used.

Reaction mix was optimized with
higher primer concentration and
genomic DNA.

Composition of reaction mix:
5xScreenMix - 5 pm, ITS, - 2 um, PIT-
Sp, - 2 um, PITSr3 -2 um, HO - 10
um, DNA sample (test sample) — 4 um.
Totally 25 pm.

Amplification cycle conditions:
2 min at 94 °C, cycled 35 times at
94 °C for 30 sec, 30 sec at 60 °C, 30 sec
at 72 °C, final elongation 5 min at 72 °C.

DNA fragments analysis was per-
formed using horizontal electrophoresis.

Sequencing and bioinformatic
analysis of DNA fragments was con-
ducted after completion of electro-
phoresis. BioEdit software (version
7.0.5.3) was used to check, sequence
and edit alignments. The obtained se-
quences were compared with known
sequences in Q-bank database [11].

Results and discussion

The following results were re-
ceived during the assay of morpho-
logical features of collected cysts
(Table 2).

Based on the assay, it was con-
cluded that the morphological and
morphometric characters of the
majority of examined cysts agreed
with species Globodera rostochiensis
(Fig. 2, 3). However, some samples
(3, 5, 8) showed that their Granek’s
ratio and number of cuticular ridg-
es are similar to those of Globodera
pallida (Fig. 5), morphological and
morphometric characters of stylet of
the juvenile agreed with Globodera
rostochiensis. In practice, cysts with
similar characteristics are common
because some populations of potato
cyst nematode have Granek’s ratio of
2.2-2.5 that fit well within ranges of
both species. In this case, it is very
useful to verify results through mo-
lecular identification of Globodera
rostochiensis and Globodera pallida
using specific primers.

During comparative tests when
cysts were homogenized using MagNa
Lyser in deionized water or TE buffer,
it was determined that the volume of
solution (water or TE buffer) should

Table 3. DNA concentration calculated by spectrophotometer NanoDrop 2000

after extraction using different methods

1 0.3 ng/pl 0.006 0.003 0.196
2 12.6 ng/pl 0.252 0.202 1.25
3 12.8 ng/pl 0.258 0.158 1.69
4 5.4 ng/pl 0.109 0.059 1.85
5 23 ng/pl 0.046 0.031 1.44
6 6.9 ng/pl 0.138 0.108 1.29
7 22.6 ng/pl 0.451 0.367 1.23
8 6.7 ng/pl 0.135 0.090 1.51
9 8.1 ng/pl 0.161 0.096 1.68
10 4.9 ng/pl 0.097 0.060 1.59
11 39 ng/ul 0.078 0.037 2.16
12 3.6 ng/ul 0.072 0.029 2.51
13 7.7 ng/ul 0.154 0.070 221
14 3.1 ng/pl 0.060 0.032 1.94
15 43 ng/ul 0.085 0.042 2.07
16 5.2 ng/pl 0.104 0.085 1.23
17 11.3 ng/ul 0.227 0.184 1.23
18 5.0 ng/pl 0.099 0.082 1.20
19 44 ng/pl 0.088 0.078 1.13
20 5.7 ng/pl 0.114 0.100 1.14

be 110 pm. Smaller volume of solu-
tion requires more supernatant due
to adsorbation of solution onto glass
balls. Adding more solution leads to
decrease of DNA concentration in
the solution. It was determined that
optimal amount of glass balls should
be 0.5 ml in a 1.5 ml tube. Optimal
vortex is 60 sec at 3000 rpm. DNA
extraction occurred in all cases if the
above parameters had been met.
Measuring DNA concentration
demonstrated low DNA concentra-
tion in samples 1 and 5 that is likely
due to low biomass in cysts, therefore
amplification did not occur (Table 3).
In all other cases positive results
were received. During DNA extrac-
tion according to the method de-
scribed in the Organization Standard
of VNIIKR 6.001-2010 applicable for
conventional PCR, unclear results
were obtained after the electrophore-
sis had been completed (samples 16,
17, 18, 19, 20). In addition, a large
amount of impurities (A260/A280
ratio of ~1,1-1,2) were found in the
solution after assessment of concen-
tration of the extracted DNA. The
best results were obtained after DNA
extraction using kit DNK-Ekstran-2
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(produced by ZAO Sintol) in samples
11, 12, 13, 14, 15 (Fig. 4).

Results of electrophoresis demon-
strated that examined objects were
Globodera rostochiensis cysts, am-
plicon size is 434 bp. PCR product
similar to Globodera pallida was
not identified. Samples 3 and 8 with
Granek’s ratio and a number of cu-
ticular ridges between anus and
vulva closely related to examined
species were identified as Globodera
rostochiensis. The results of con-
ventional PCR were validated by
FLASH-PCR method which revealed
identical results for all samples
(Fig. 6, 7). Additionally, sequenc-
ing was performed which showed
99-100% cover ratio and similarity.

The assay demonstrated that all
validated sample preparation me-
thods are also effective for testing
using FLASH-PCR method.

Conclusions

1. When comparing cyst homoge-
nization using either pestle or MagNa
Lyser shaker in deionized water and
TE buffer, cysts did not show consi-
derable difference. For cyst homog-
enization using MagNa Lyser shaker



| Tube
10 1
210 2
) 2
40 4
<0 5
610 6
7 7
80 g
810 9
100 10
10 1
1210 12
130 13
140 14
150 15
160 | K+
7o K-
187 bg (G/_rosto background
19/ bg (G/_rosta  background

Normalization values

. 128

mmm Specifics

12,50

927 424
020 | 242
1020 | 245
142 | 1230
1060 | 259
896 729
10,40 6,36
11,20 146
1080 | 150
10,80 2,00
1050 | 2,08
105 | 147
1080 | 274

10 | 200
922 6.59
100 1400
100 | 101

1,00 0.9
45.00 6650

Puc. 6. Pe3aynvmamut uccrnedosanust 00pasyoe 1-15 memooom FLASH-PCR|

Fig. 6. Results of 1-15 samples assay based on FLASH-PCR method

in deionized water and TE buffer,
per one sample we recommend to
use solution — 110 pm, glass balls —
0,5 ml in a 1,5 ml tube, shake for
60 seconds at 3000 rpm. Homogeni-
zation method using MagNa Lyser
shaker does not work for DNA ex-
traction using kit DNK-Extran-2.

2. All sample preparation me-
thods described in this work are ap-
plicable for both conventional PCR
and FLASH-PCR. Kit DNK-Extran-2
(produced by ZAO Sintol) proved to
be most effective for DNA extraction

of potato cyst nematode Globodera
rostochiensis. Use of TE buffer (elu-
tion solution from a commercial kit)
is the better option for conventional
PCR compared to deionized water.
3. Multiplex PCR tests consisting
of primer sets, recommended in diag-
nostic protocol PM 7/40 (4), demon-
strated reliable results. These tests
can be used in diagnostic laborato-
ries. Validated composition of the re-
action mix designed for amplification
is suitable for use in multiplex PCR
tests described above. Composition

140
=
30
40
S0
8/0
70 K-

8/ bg (GL rusmd background

mm Specifics

= IC

of the reaction mix: Master mix (Ev-
rogen Joint Stock Company) - 5 pum,
ITS, - 2 um, PITSp, - 2 pm, PITSr, -
2 um, HO - 10 um, DNA sample
(test sample) — 4 pm. Total 25 um.

Conclusion

Conventional PCR-based tests
using oligonucleotides, recom-
mended in PM 7/40 (4) Globodera
rostochiensis and Globodera pallida,
were validated and optimized. These
tests, developed by Bulman & Mar-
shal (1997), were performed using

= IC

9/bg (Gl.rostocl  background 101
|
|
I
|
|
i
Normalization values 45.50 7550 0 1 3 5 8 g 9 10 11 12 13 14
DR - Wleriansica
Puc. 7. Pesynomamui uccnedosanus o6pasuoe 16-20 memooom FLASH-PCR|
Fig. 7. Results of 16-20 samples assay based on FLASH-PCR method
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DNA kits DNK-Extran-2 (produced
by ZAO Sintol) and 5xScreenMix
(produced by Evrogen Joint Stock
Company). These commercial kits
were proved to be adequate for DNA
extraction and for use as standard am-
plification sets.
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O TPAKTOBKE Ob'bEMA TAKCOHA

BOIAK IIOJTEBOW CIRSIUM ARVENSE
ANA peweHna GutTocaHUTapHbIX 3agaY

IO0.10. Kynaxosa, x.6.H., 6e0yujuti HayuHviil cCOMPYOHUK HAYUHO-MeMOo0U1ecK020 omoena
uneasueHvix 61006 pacmenuii PI'bY « BHUNKP»
IO.B. Opnosa, k.6.H., cmapuuil HayuHbvlii COMPYOHUK 0moena UHB8A3UBHDIX 6U006 PacteHUil

OI'BY « BHUWUKP»

AHHoTauua. B cmamve npeo-
cmaenex aManu3 pasnuuHbLLX Modex
3peHUs omeuecmBeHHbIX U 3Apy-
bexcHblx uccnedosamerneti Ha 006-
em maxcorna Cirsium arvense (L.)
Scop. Ilpusedenvl ceéedeHus no mop-
donoeuu, pacnpocmpauenuto, epe-
0oHOCHOCMU 6AUIKOPOOCH BEHHBLX
suoos Cirsium setosum (Willd.)
Besser ex M. Bieb., Cirsium incanum
(S.G. Gmel.) Fisch. Ommeuena wupoxas
sapuabenvHocmov MOpPOno2UUecKUX

NPU3HAKOS 6e2emamusHuLX 0peaHos U
cXoNHecmy 8 cmpoeHuu nnodos-cems-
HOK 8cex mpex 61006 6005K08, Umo 3a-
MpyoHsaem OKOH4AMeNbHYI0 6U008Y10
uoenmugpurayuio Cirsium arvense (L.)
Scop., nposodumyio cneyuanucmamu
ucnoimamenvivix nabopamopuii. [ena-
emcs npedsapumenvHulli 661600, 1Mo
0n151 peteHus PUmocaHumapHoix 3aoau
cnedyem paccmampusamy 6005k Nonesoil
8 WUpoUAliieM NOHUMAHUY MAKCOHA
sensu latissima — kax eOuHblLi cOOpHbLLi 8UO.
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KnwueBsie cmoBa. Cirsium
arvense (L.) Scop., Cirsium setosum
(Willd.) Besser ex M. Bieb., Cirsium
incanum (S.G. Gmel.) Fisch., eny-
MPUBUI08AT USMEHUUBOCHD, MOP-
ponoeuueckuii NOAUMOPPHU3IM, udeH-
mugukayus, coproe pacmenue, Pu-
mocanumapHvie mpe6osaHus.

3HaunTeNbHBIE 0OBEMBI IKCIIOP-
Ta POCCUIICKON IINEHMUBI U APY-
T'MX 3epHOBBIX KYIBTYp B 60see yeM
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ig. 1. Distribution of Cirsium arvensis according to Russian botanists (http://www.agroatlas.ru)

Puc. 1. Pacnpocmpanenue 6004Ka none6020 co2iacHO 0aHHbIM ometecmeeHHvix 6omanuxos (http://www.agroatlas.ru)

30 cTpaH MuUpa BBI3BIBAIOT HeOO-
XOJMMOCTb BBIIIOJTHEHUA Quroca-
HUTApHBIX TpeOOBAaHUII CTpaH-UM-
noprepoB. YacTo BcTpedawTcA
Tpe6OBaHMA, perlaMeHTUpYIOIINe
OTCYTCTBME B 3€pHOBOJ MPOJAYKIUU
npepcrasutenei poga Cirsium. Buasl
3TOTO pofia MIMPOKO pacIpocCTpaHe-
HBl Ha Tepputopuu PO n asndorca
TPYAHOUCKOPEHMMBIMY COPHAKAMH B
IIoceBax M Ha oropopax: 60f K Io-
nesoit Cirsium arvense, 60K 1€ TU-
uucthiin Cirsium setosum, 60nsK ce-
moit Cirsium incanum u gp. (JIyHeBa,
3akora, 2018; Makosees u fip., 2016).

IIpyrue BUOBI ABIAOTCA pyAepanb-
HBIMI, BCTPEYaloTCA Ha MacTOMINax,
110 HapyueHHbIM MecTaM — Cirsium
esculentum, Cirsium serrulatum,
Cirsium vulgare u np. (CopHble pac-
teHnss CCCP, 1934; Hukntus, 1983;
VnbsaHoBa, 1998).

OJHVM 13 37TOCTHBIX CereTanbHbBIX
COPHAKOB ABIAETCA OOMAK MOIEBOT
Cirsium arvense (L.) Scop. Bug Bxto-
YeH B KapaHTMHHbBIe TlepedHn BreT-
HaMma, VM3pauna, Viugonesun, Nop-
manun, Mekcukun, CIIIA n perymupy-
ercs GpUTOCAHUTAPHBIMU TpebOBa-
HuaMmy Knras u gpyrux rocymapcrs

Puc. 2. Mopgonozuueckue ocobennocmu Cirsium arvense:
a - pacmenue 6 pase nnodoHouteHus, 6 - Husbezarouiuii Ha cmebenv TUCH ¢ WUNAMU,

8 — nepucmopasbeﬂbubte ucmos

2. Morphological features of Cirsium arvense;|

a - fruiting plant, 6 - spiny decurrent leaf, 6 - pinnatifid leaves

Ipy BBO3€ 3¢PHOBOJ NMPOAYKIUM B
stu crpannl (https://www.fsvps.ru,
https://www.ippc.int, eppo).

bopsak moneBoit xapakTepusyeTca
BBICOKOJI BHYTPUBUIOBON M3MEH-
YMBOCTBIO MOPQPONOTUYECKUX IPH-
3HAKOB, YTO OTYETAMBO NPOABIA-
€TCA B Pa3/IMYHBIX 9KOOTMYECKUX
YCTOBMAX €ro MecTooO6uTanuit. ITo
HOPUBOJUT K HEOJJHO3HAYHOMY ITOHM -
MaHMIO 06'beMa TaKCOHa, BBI/IeTICHUIO
MHO>K€CTBA OT/EIbHbIX BUJIOB, IIOJI-
BUJIOB M pa3sHOBUAHOCTel. Bce aTo,
6e3yCc/IOBHO, 3aTPyAHAET UAEHTU-
¢buKanyo JaHHOTO BUJA B IIPUpPOTe
Y Ha IOJIAX IpY MpOBeleHny obce-
TOBaTe/NbCKUX MeponpuATuit. Takum
06pasoM, 71 perieHNs IpUKIafHBIX
¢$uUTOCAaHUTAPHBIX 3a/ja4 HeoOXonu-
MO OIIpefeNnNTh TPAKTOBKY 0ObeMa
TakcoHa Cirsium arvense u OLleHUTb
€ro pacnpocTpaHeHue Ha TeppUTo-
puM Haulel CTpaHbI.

Bricokuit BHYTpUBMUAOBOIL MOIN-
Mopdu3sM 6ofsKa IOIEBOTO CIOCO6-
CTBOBAJI NIOsIB/IEHUIO PAa3HOYTEHUII B
HOHMMaHNY 06beMa TaKCOHa MeXY
3apyOe>KHBIMU U OTeYeCTBEHHBIMMI
uccnegoBatenaMu. B sapybexxHoit
JATEpaType U B Halllell CTapoii oTe-
4eCTBEHHOI NUTepaType 60AAK Mo-
7eBOJl paccMaTpMBaeTcAa B IIMPO-
KOM CMBIC/IE CO BCEM INPUCYIIUM eMY
pasHoobpasueM ¢popm (IlImanpray-
3eH, 1897; ®epuenko, Onepos, 1910;
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ig. 3. Morphological features of Cirsium incanum|
a - fruiting plant, 6 - hairy abaxial side of leaf, 6 — dense white-tomentose trichome

Puc. 3. Mopdonozuueckue ocobennocmu Cirsium incanum:
a - pacmenue 6 paze n1000HOULEHUA, 6 — HUNCHAT NOBEPXHOCIID TUCHIbEB
c onyuieHuem, 6 — niomuoe 6es10601ii104HOe ONyULeHe

Maesckuit, usganus 1-8 u gp.). Ore-
JeCTBeHHBbIe 6OTAaHMKM HadMHaA C
obpaborku A.JI. Xapanse Bo «Dnope
CCCP» (1. 28, 1963) paccMaTpuUBaIoOT
ero 6oiee y3ko. B 6onbmmHCTBE poc-
CUICKUX QIOPUCTUIECKUX CBOJOK
IIpU3HAaeTCA CyllleCTBOBaHMe TPeX ca-
MOCTOATENbHBIX TAKCOHOB, KOTOPbIE
Mopdonorndeckn cxoxu: 6opaKa 1no-
nesoro Cirsium arvense s. str., KOTO-
PbIil pacipoCTpaHeH B 30HE CMeIlaH-
HBIX U M POKOTMCTBEHHBIX 7I€COB B
ceBepo-3alafiHbIX, PeXKe LleHTPalb-
HBIX PErMOHaX e8poneicKol 4acmu
Poccun (Hanpumep, KanuHunrpan-
ckad, Jlenumnrpapckasd, IIckoBckas,
Hosropopckas o6nactu), Ha KaBka-
3e (KpacHomapckuit kpaii, Craspo-
IIOJIbCKMIT Kpaii, pecy6nuku Kabap-
nuHo-bankapus, [larecran, a Takxe
BCTpeyYaeTCcsA KaK 3aHOCHOE pacTe-
Hye Ha [lanpHeM BocTtoke (puc. 1);
6omaka metunucroro Cirsium
setosum (Willd.) Besser ex M. Bieb.,
HIMPOKO PaclpoCTPaHEHHOIO B €BPO-
Tevickoii u asuarckoit Poccuu (puc. 5)
u 6opsaka cegoro Cirsium incanum
(Willd.) Bess., koTopblit BCTpedaeT-
€ B I0KHBIX PallOHaX €BPOIENICKO
gactu Poccum BOMM3M mOWM pek
un BopjoeMoB (puc. 6) (MaeBcknuii,
2014; JlyneBa, 2003; JIyneBa, Mpbic-
HIK, 2018; 3epHOB, 2006; CKkBOPI1IOB,
1998; IIBenes, 1994; ®nopa Cubnpu,
1997; Xapapse, 1963; Cocynuctoie
pacTteHns.., 1992; Onpepenurens..,
1974; http://www.agroatlas.ru).
VccnemoBaHusa copHOit Gophl Ha
TEepPPUTOPUM Halllell CTPAHbI TOKa3a-

Y, 9YTO B ITOCEBaX NPeUMyIeCTBeH-
Ho BcTpevaercsa Cirsium setosum, a
Cirsium arvense sBIsIeTCI B 0OJb-
Iejl CTeIeHU pyHepanbHBIM COP-
HAKOM. Tak>Xe OIIaCHBIM COPHAKOM
B I0)KHBIX ¥ IOTO-BOCTOYHBIX payio-
Hax MoxeT 6biTh Cirsium incanum
(JIynesa, 2003).

Paccmorpum Mopdonoruvyeckue
IpU3HAKM, XapaKTepHble NN 3TUX
pacreHuii.

Cirsium arvense L. s. str. — pacTe-
Hue 30-90 cM BBICOTOIL, cabo omy-
IIeHHOe MM TOjI0e, C HepUcTopas-
HeNbHBIMY NTUCTbAMY, KOTOpble Ha
KOHIIaX JIONACTeil ¥ 110 Kpalo HecyT
MHOTOYMC/IEHHbIEe KOMI0YME LINIIBI.
Kpail nucra cimerka BOMTHUCTBHIN.
Mexpoysnus ctebns ¢ Hu3beraomu-
MU OT OCHOBaHNA IUCTbEB IBYMS KO-
M04Ye-3y64aThIMM KpblIbAMU (puc. 2).

Cirsium setosum (Willd.) Bess. —
pacTeHue cpegHero pocra, 40-150 cm
BBICOTOJI, YMEpeHHO KoJwuee, C
Ile/IbHBIMY MJIM IEePUCTONONACTHDI-
MU B Pa3HOJ CTEIeH) ONYIIeHHbIMU
MUCTbAMU (0OBIYHO C HAYTUHUCTHIM
TUIIOM ONYLIeHMUs Ha HYDKHEN CTOpo-
He JINCTa, C MATKMMU IINIIMKAMM T10
kpamw) (puc. 7).

Cirsium incanum (S.G. Gmel.)
Fisch. - Bpicokopocnblil (5o 2 M 1
6o07ee), HUXKHAA CTOPOHA JIUCTA IO-
KPBITa I'YCTBIM 0€/10BOMIJIOYHBIM OIIY-
IIeHMeM, Kpajil IMCTa MeJIKOPeCHUT-
4aTo-IIMIIOBATHI (puc. 3).

A.K. CkBopuos B cBoeil pabore
(1998) ormeuaeT, uto C. setosum u
C. incanum 4acTo CBA3aHBI IMOCTe-
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HIeHHBIMU IlepexofaMy (Hapumep, y
OJHOTO PACTEHMS MOTYT OBITh TUCThA
U TOJIblE, Y OeJIOBONIOUHEIE), B STUX
CIIy4asx OKa3blBaeTCs OUYeHb TPYLHO
IIpOBeCTH BUOBYI0 rpaHuny. Ckopee
BCETr0 OHY ABIAAIOTCA 3KOTUIIAMM O] -
Horo Bupa, npudeM C. incanum — Be-
pOsATHO, IepBUYHBII, a C. setosum —
ot Hero npousBopHblil. C. arvense L. s.
str. mo MHeHuo CKBOpIOBa, jeli-
CTBUTENIBHO 3aC/IyXXUBaeT NpU3Ha-
HMA B BMJIOBOM paHre, OH TaKXe
CYMTaeT, 4YTO BOIPOC HAa3BaHUII ellje
HYXJaeTcd B IepeuccaefOBaHNI.
MpI pasgensieM 9Ty TOUKY 3peHMUs.

B eBpomeilickoit yactu Poccunm
€CTb PeruoHbl, Tie MOTYT IPOU3-
pacrtaTh Bce Tpu Buja 60asakoB (60-
OAK IOJIEeBOI, OOMAK e TUHUCTOI,
6omsak cegoir). Hamm co6cTBeHHbIE
HaOMIOAeHUA B SKCIEOUIIMAX IO
reppurtopuu KanumHunrpagcxoii,
Jlenmurpapckoii, Mockosckoii, Poc-
TOBCKOII, Bonrorpagckoit o6nacreii,
Kpacnopmapckoro u CTaBpOnOIbCKO-
ro kpaes, Pecny6nuku KppiM BIABU-
JIV IIMPOKYIO BapuabenrbHOCTb MOP-
¢dbonornyeckux NpU3HaKoOB Y Tpex
BUJI0B 601:aK0B. IIpn aTOM maHHBIE
BUJIbI He BCEIJja JIETKO PasIy4yMBbl
MeXJy co6o0ll, 4acTO BCTpevyawT-
CA pacTeHus C IPOMEXYTOYHBIMHU
IpU3HaKaMM ¥ VIHOTHA TMOpUJHDIE
¢dopmbl. MOXXHO paccMaTpuBaTh Ta-
Koe peHOTUIINYEeCKOe pasHOOOpasue
60 KaK pe3y/nbTaT MHTPOTPECCHB-
HOJI TMOPUIV3aLNY, IPOUCXOAALILE
B IIPMPOJHBIX IOMYIALNAX 60JAKOB
B 30HE /X COBMECTHOTO paclpocTpa-
HeHMs, 1160 KaK LIMPOKYIO 9KOJIO-
TMYeCKYI0 IIJIACTUYHOCTb OFHOTO U
TOTO Xe BJJa, CBA3AHHYIO C IPUCIIO-
cobJeHyeM K KOHKPETHBIM YCTIOBUAM
Cpensl.

Bce 3T0, 6€3yCNIOBHO, 3aTpyRHSACT
uaeHTUGUKANNIO TAaHHOTO BUMA B
Ipupofie Ipu opraHmusanuu obcie-
LOBAaTEeNIbCKUX MEPONPUATHIL, YTO
IpUBeLeT K MIyTaHUIe IPU YCTAaHOB-
JIeHUY BUZOBOJ IPUHANIEKHOCTHU
COTPYHMKAMU MCIBITATE/ILHBIX JIa-
6opaTopuii.

CrnenyeT OTMETUTDb, YTO IOAKA-
PAHTMHHYIO NPOAYKIMNIO pacTu-
TeJIbHOTO NPOVUCXOXJeHUA (3epHO
HIIEHUIbI, SYMEHS, P>XU, PbKUKA,
SYMeHs, TOpUnIbl, cadropa, COpro)
MOT'YT 3aCOPATb Kak CeMAHKU Oops-
KOB, TaK ¥ UX COLBETUA-KOP3UHKIU.
IIpr 9TOM HKOCTOBEpPHO OTIMUYUTD
KOP3MHKMU U CeMAHKU 9TUX TPeX BU-
OB OONAKOB MeXAY co00il OUYeHb



ig. 4. Capitulum with seeds. Involucre: a - C. arvense, 6 - C. setosum, 6 - C. incanum,

Puc. 4. Cousemue xop3unka c cemenamu. O6epmxa: a - C. arvense, 6 — C. setosum, 6 - C. incanum

saTpygHuUTENbHO. KopsuHkm umeor
OJVHAKOBOE CTpOeHNe U MOpdomo-
rudecky cxopHsl (puc. 4). Obeprka
KOP3WHKM 60KambuaTas VU IPOJO-
rosarasd, 10-20 MM 1MHOM, YPHOO-
6pasHas, Tonas UM Yallle HeCKONbKO
MayTMHMUCTO-BONMOCUCTaA. JIncToukn
€e MHOTOpAJHBbIE, YepEeNuTYaThIE,
CHapy>XI ONyIIEeHHbIe MeIb4Yalilly-
MM >XeCTKOBAThIMM BOJIOCKAaMMU, a 110
Kparo c1abo ¥ KOPOTKO MayTUHUCTO
pecuuryarbie. Hapy>XHble TUMCTOYKM
IypHOypHO-(QUOTETOBO OKpalleHHbIe
(co BpeMeHeM NMUTMEHT pa3pylIaeTcsa
U IIBET CTAHOBMUTCH JXENITO-KOPUYHE-
BBIM), Ha BEPXYIIKe C KOPOTKMM IIN-
MOBUJHBIM OCTPOKOHEYMEM, a BHY-
TpEeHHME IUCTOYKM — YIAJIMHEHHBIE,
Ha BepXyUIKe IJIeHYaThIe.

ITnoxpr 60psKa mOIEBOro, 6omaKa
IMIEeTMHICTOTO ¥ 60/AKa Ceoro TaK-
e MeIOT CXOIHYI0 pOopMYy, pasMephl,
OKPacKy ¥ BHEIIHIOK CTPYKTYpY IIO-
BEPXHOCTY, VX N eHTUDUKAIVA TaKoKe
Kpaiite cnoxsa (puc. 8). [Ipongykuuio
3aCOPAIOT IJIOfIbI-CEMAHKM. DTO CyX0
HEBCKPBIBAIOIINIACA OJHOCEMAHHBDIN
mnop 2-2,5 MM anuHoi. Popma ce-
MAHKY KITVMHOBUJHASA, YI/IMHEHHO- -
LeBUAHAA WIM oOpaTHOANIeBUHAS,
cKaras ¢ 60KOB; Ha ITOIIEPEYHOM Pa3-
pese moYTH OKpyrnas. Bepmnna cems-
HOK KOCO yCeYeHHas, 3aKaH4IMBaeTCs
OCTaTKOM CTONOMKa, HeceT Omajjako-
Iy MEePUCTyIo neTydky. JleTyduka
COCTOUT U3 IIeTMHOK, COEAVHEHHDIX
B Konb1o. OCHOBaHMe CeMAHKM Yalle
CyXXmupamwuieecsd, KIMHOBUIHOE; Ha
KOHIIE CEMAHKM MMEEeTCS Majo3aMeT-
HBIVI IVIOROBBII py6uuk. IloBepxHOCTD
CEMAHOK TIJIafiKasd, C HeACHBIMU NIPO-
TOTMbHBIMY 60PO3TKaMy, MaTOBAs VN
Tyckio 6mectamasn. OKpacka OT JKeJl-
TO-O/IMBKOBOII 10 KOPUYHEBOM (ApTIo-
nreHko, ®enopos, 1986; Job6poxoTos,
1961; bpoysep, llltennn, 2010; Jle-
BMHa, 1987; Atlas of Seeds and Fruits,
2007; https://www.inspection.gc.ca;
http://botany-collection.bio.msu.ru).

B cBsA3M ¢ BBIIEN3TOKEHHBIM CUN-
TaeM, 4TO JJIA obecredeHns 9KCIOPT-
HOTO IOTEeHIIMaIa 3epHOBOI IPOAYK-
MU POCCUIICKOTO IIPOUCXOXKTEHNUS,
a TaxoKe I TapMOHM3aIMM OTHOIIe-
Huit Mmexny P® u ctpanaMu-uMnop-
TepaMy B 0671acTy GUTOCAHUTAPHBIX
Tpe6OBaHMII CIIeyeT pacCMaTPUBATh
60MsK MONMEeBOIl B LINPOKOM MOHU-
MaHuM sensu latissima (B mupoyvai-
IIeM IMOHMMaHUY o6beMa TaKCOHa),
KaK eJVIHBIJI COOPHBIIT BUJ,.
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INTERPRETATION OF THE TAXONOMIC
SCOPE OF CIRSIUM ARVENSE

for solving phytosanitary issues

Y.Y. Kulakova, PhD in Biology, Leading Researcher of the Invasive Plant Species Department

of FGBU “VNIIKR”

Y.V. Orlova, PhD in Biology, Senior Researcher of the Invasive Plant Species Department

of FGBU “VNIIKR”

Abstract. The article presents an
analysis of various points of view of
Russian and foreign researchers on the
taxonomic scope of Cirsium arvense (L.)
Scop. Information on the morphology,
distribution, and harmfulness of closely
related species Cirsium setosum (Willd.)
Besser ex M. Bieb., Cirsium incanum
(S.G. Gmel.) Fisch. is given. It was noted,
that wide variability of the morphologi-
cal features of vegetative organs and the
similarity in the structure of fruits of
those three species complicate the iden-
tification of Cirsium arvense (L.) Scop.,
by specialists of testing laboratories. A
preliminary conclusion is made that
in order to solve phytosanitary issues,
creeping thistle should be considered in
the broadest sense of the taxon sensu
latissima - as a single complex species.

Keywords. Cirsium arvense (L.)
Scop., Cirsium setosum (Willd.) Besser ex
M. Bieb., Cirsium incanum (S.G. Gmel.)
Fisch., Intraspecific variability, morpho-
logical polymorphism, identification,
weed plant, phytosanitary requirements.

As Russia exports significant amount
of wheat and other grain crops to more

than 30 countries of the world it is
necessary to meet the phytosanitary
requirements of importing countries.
Often the absence of representatives of
genus Cirsium in grain products is re-
quired. Species of this genus are wide-
spread on the territory of the Russian
Federation and these weeds are diffi-
cult to eradicate in crops and gardens:
Cirsium arvense, Cristium setosum,
Cristium incanum, etc. (Luneva, Zakota,
2018; Makeev and others, 2016). Oth-
ers are ruderal species and occur on
pastures, disturbed lands — Cirsium es-
culentum, Cirsium serrulatum, Cirsium
vulgare, etc. (Weed plants of the USSR,
1934; Nikitin, 1983; Ulianova, 1998).

One of the most harmful weeds
growing in grain fields is Cirsium ar-
vense (L.) Scop. The species is included
in the quarantine lists of Vietnam,
Israel, Indonesia, Jordan, Mexico,
the USA and is regulated by the phy-
tosanitary requirements of China and
other countries when importing grain
products (https://www.fsvps.ru, https:
/Iwww.ippc. int, eppo).

Creeping thistle is characterized by
high intraspecific variability of mor-
phological characters, which is clearly
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manifested in various environmental
conditions of its habitat. This leads to an
ambiguous understanding of the taxo-
nomic scope, to the allocation of many
individual species, subspecies and varie-
ties. All this, makes it difficult to identi-
fy this species in nature and in the fields
when conducting surveys. Thus, to solve
applied phytosanitary problems, it is
necessary to determine the taxonomic
scope of Cirsium arvense and evaluate
its distribution in our country.

The high intraspecific polymor-
phism of creeping thistle contributed
to the variation in understanding of the
taxonomic scope between foreign and
Russian/Soviet researchers. In foreign
literature and in older Russian/Soviet
literature, creeping thistle is considered
in the broad sense with all its inherent
variety of forms (Schmalgauzen, 1897;
Fedchenko, Flerov, 1910; Maevskii,
publications 1-8, etc.). Russian/Soviet
botanists starting with A.L. Kharadze
in “Flora of the USSR” (Vol. 28, 1963)
consider it more narrowly. Most Rus-
sian floristic reports acknowledge the
existence of three independent mor-
phologically similar taxa: the Cirsium
arvense s. str., which is common in the
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area of temperate and broad-leaved
forests in the northwestern, less often
central regions of the European part
of Russia (for example, Kaliningrad,
Leningrad, Pskov, Novgorod regions),
in the Caucasus (Krasnodar Krai,
Stavropol Krai, the Republic of Kabar-
dino-Balkaria, Dagestan), it also occurs
asaninvasive plantin the Far East (Fig. 1);
Cirsium setosum (Willd.) Besser ex M.
Bieb. common in European and Asian
Russia (Fig. 2); and Cirsium incanum
(Willd.) Bess., which occurs in southern
regions of the European part of Russia
near floodplains of rivers and basins
(Fig. 3) (Maevskii, 2014; Luneva, 2003;
Luneva, Mysnik, 2018; Zernov, 2006;
Skvortsov, 1998; Tsvelev, 1994; Flora of
Siberia, 1997; Kharadze, 1963; Vascu-
lar plants.., 1992; Key to.., 1974; http://
www.agroatlas.ru). Studies of Russian
weed flora have shown that Cirsium se-
tosum is predominantly found in crops,
while Cirsium arvense is mostly ruder-
al weed. Cirsium incanum can also be
a harmful weed in the southern and
southeastern regions (Luneva, 2003).
Consider the morphological fea-
tures distinctive for these plants.
Cirsium arvense L. s. str. —a plant is
30 to 90 cm in height, slightly hairy or
glabrous, with pinnatifid leaves, having
numerous spikes at the edges and ends
of the leaf blades. The edge of the leaf
is slightly wavy. The internodes of the

stem have two spiny wings running
down from the leaf bases (Fig. 4).

Cirsium setosum (Willd.) Bess. —
plant can grow to a height of 40-150
cm, moderately prickly, with whole or
pinnatifid leaves tomentose to different
extents (usually arachnoid on the abax-
ial side of leaves, with soft spines along
the edge) (Fig. 5).

Cirsium incanum (S.G. Gmel.)
Fisch. — plant can grow to a height of
2 m or more, the abaxial side of leaves
is white-tomentose, the leaf edge is
fringed and prickly (Fig. 6).

A K. Skvortsov mentions in his work
(1998) that C. setosum and C. incanum
are often related to gradual transition
(for example, one plant may have both
glabrous and white-tomentose leaves)
which makes it difficult to distinguish
species. They are most likely ecotypes
of the same species, where C. incanum
is probably initial species, and
C. setosum derived fromit. C. arvense L.
s. str. according to Skvortsov should
be recognized as a separate species, he
also believes that the names still need
to be reviewed. We share this opinion.

There are regions in the European
part of Russia, where all three types
of thistle can grow (Cirsium arvense,
Cristium setosum, Cristium incanum).
Our expeditions through the territory
of the Kaliningrad, Leningrad, Mos-
cow, Rostov, Volgograd regions, Kras-
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nodar Krai, Stavropol Krai, and the
Republic of Crimea revealed a wide
variability of morphological charac-
ters in three species. At the same time,
these species are not always easy to
distinguish among themselves, plants
with intermediate characters and hy-
brid forms are often found. Such phe-
notypic diversity can be considered
either as a result of introgression in
natural populations of thistles in the
area of their joint distribution, or as
wide phenotypic plasticity of a species
associated with adaptation to specific
environmental conditions.

All this complicates the identifi-
cation of this species in nature when
conducting surveys, which will lead to
confusion when identifying species in
the testing laboratories.

It should be noted that regulated
plant products (grain of wheat, barley,
rye, false flax, mustard, safflower, sor-
ghum) can be contaminated with both
achenes and capitula of thistles. At the
same time, it is very difficult to relia-
bly distinguish achenes and capitula
of these three species. Capitula have
the same structure and are morpho-
logically similar (Fig. 7). Capitulum
is cup-shaped or oblong, 10-20 mm
long, urn-shaped, glabrous or slight-
ly arachnoid. Involucral bracts based
in several rows, are imbricate, having
small harsh hairs on the surface, and
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slightly fringed on the edges. The outer
petals are purple-violet (over time, the
pigment failures and the color changes
to yellow-brown) with a short spine-
let, and the inner leaves are elongated,
glumal at the top.

The fruits of Cirsium arvense,
Cristium setosum, Cristium incanum
are also similar in shape, size, color and
external surface structure, their iden-

tification is extremely difficult (Fig. 8).
Achenes contaminate plant commodi-
ties. This is a dry single-seeded indehis-
cent fruit 2-2.5 mm long. The achene
is wedge-shaped, elongated-ovate or
obovate, laterally compressed; almost
round in transverse section. The top of
the achene is obliquely truncated, with
the rest beak, carries loosely attached
pappus. Pappus consists of bristles con-

Fig. 7. Morphological features of Cirsium setosum:
a - flowering plant, 6 - part of stem with node, 6 - pinnatifid leaves

Puc. 7. Mopdonozuueckue ocobenrnocmu Cirsium setosur
K cmebio, 6 - nepucnononacmuvle IUcMosiy A

5,
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nected in a ring. The achene base is of-
ten tapering, wedge-shaped; at the end
of the achene there is a barely noticea-
ble hilum. The surface of the achenes is
smooth, with lateral grooves, matte or
dull shiny. Color is from yellow-olive
to brown (Artiushenko, Fedorov, 1986;
Dobrokhotov, 1961; Brouver, Shtelin,
2010; Levina, 1987; Atlas of Seeds and
Fruits, 2007; https://www.inspection.

n: a - pacmenue 6 Pase ysemenus, 6 - npuxpensienue mucma ' |



Puc. 8. Inoovt cemanox: a — Cirsium arvense, 6 — Cirsium setosum, 6 — Cirsium incanum. Macuma6nuouii ompesox 1 mm

Fig. 8. Achenes: a - Cirsium arvense, 6 — Cirsium setosum, 6 — Cirsium incanum. Scale bar 1 mm

gc.ca; http: //botany-collection.bio.
msu.ru).

In accordance with the abovemen-
tioned, we believe that in order to en-
sure the export potential of Russian
grain products, as well as to harmo-
nize interaction between the Russian
Federation and importing countries in
the field of phytosanitary requirements,
we should consider creeping thistle
in the broad sense of sensu latissima
(in the broadest sense of the taxonomic
scope) as one complex species.

References

1. Artiushenko Z.T., Fedorov A.A.
Atlas po opisatel'noj morfologii vy-
sshih rastenij [Atlas on Descriptive
Morphology of Higher Plants]. Plod. L.:
Nauka, 1986. 392 s.

2. Brouver V., Shtelin A. Sprav-
ochnik po semenovedeniyu sel'sko-
hozyajstvennyh, lesnyh i dekorativnyh
kul'tur s klyuchom dlya opredeleniya
vazhnejshih semyan [Handbook of
seed science of agricultural, forest and
ornamental crops with a key to iden-
tify the most important seeds]. Trans-
lated from German. M.: T-vo nauchn.
izd. KMK, 2010. 694 s.

3. Dobrokhotov V.N. Semena
sornyh rastenij [Weed seeds]. M.: Izd-
vo sel'skohozyajstvennoj literatury
zhurnalov i plakatov, 1961. S. 383-384.

4. Zernov A.S. Flora Severo-Zapad-
nogo Kavkaza [Flora of the Northwest
Caucasus]. M.: T-vo nauchn. izd.
KMK, 2006. S. 136.

5. Levina R.E. Morfologiya i ekologi-
ya plodov [Morphology and ecology of
fruits]. L.: Nauka, 1987. 160 s.

6. Luneva N.N. O botanicheskih nai-
menovaniyah sornyh rastenij [About
scientific names of weeds]. // Zashchita
i karantin rastenij, 2003. Ne 11. S. 17-20.

7. Luneva N.N. Mysnik E.N. Sovre-
mennaya botanicheskaya nomenklat-

ura vidov sornyh rastenij Rossijskoj
Federacii [Modern botanical classifi-
cation of weed species of the Russian
Federation]. // Vestnik zashchity ras-
tenij. Prilozheniya. Vypusk 26. Elec-
tronic version. SPb., 2018. 80 s.

8. Luneva N.N., Zakota T.Iu. Vidovoj
sostav sornyh rastenij i kolichestvennye
pokazateli zasorennosti posevov pshen-
icy ozimoj stepnoj zony Krasnodarsko-
go kraya [Species of weeds and quanti-
tative indicators of weediness of wheat
crops in the winter steppe zone of the
Krasnodar Territory]. // Vestnik zash-
chity rastenij. 2018. Ne 1 (95). S. 45-52.

9. Maevskii PE Flora srednej polosy
Evropejskoj chasti Rossii [Flora of the
temperate zone of the European part
of Russia]. /11-e izd. M.: T-vo nauchn.
izdanij KMK, 2014. S. 312, 321-323.

10. Makoveev A. V., Makarenko S.A.,
Luchinskii S.I., Dereka EI., Liashchen-
ko I.L. Vredonosnost' osota rozovogo v
posevah podsolnechnika [Harmful pink
thistle in sunflower crops]. // Nauchnyj
zhurnal KubGAU, 2016. Ne 117 (03).

11. Nikitin V.V. Sornye rasteniya
flory SSSR [Weed plants of the USSR
flora]. L.: Nauka, 1983. S. 320-322.

12. Opredelitel' vysshih rastenij
Sahalina i Kuril'skih ostrovov [Key
to higher plants of Sakhalin and the
Kuril Islands]. eds. A.I. Tolmachev. L.:
Nauka, 1974. 372 s.

13. Skvortsov A.K. Materialy k flore
Smolenskoj oblasti [Materials for the
flora of Smolensk region]. // Byullet-
en' MOIP, otd. Biologiya, 1998. T. 103.
Vyp. 2. S. 44-52.

14. Sornye rasteniya SSSR (v 4 tomah)
[Weed plants of the USSR]. / eds. B.A. Kel-
ler. - M.-L., Akademiya nauk SSSR,
1934-1935. T. 4 (Asteraceae). S. 283-289.

15. Sosudistye rasteniya sovetskogo
Dal'nego Vostoka [Vascular plants of
the Soviet Far East]. T. 6. eds S.S. Khar-
kevich. SPb.: Nauka, 1992. 428 s.

16. Ulianova T.N. Sornye rasteniya
vo flore Rossii i sopredel'nyh gosudarstv
[Weed plants in the flora of Russia and
neighboring states]. / T.N. Ulianova.
Barnaul: Izd.-vo Azbuka, 1998. - 297 s.

17. Fedchenko B.A., Flerov A.F.
Flora evropejskoj Rossii [Flora of
European Russia]. V 3 chastyah. Izd.
A.F. Devriena. SPb., 1910.

18. Flora Sibiri [Flora of Siberia].
T. 13. eds. .M. Krasnoborova. Novosi-
birsk: Nauka, 1997. C. 254-255.

19. Kharadze A.L. Rod Cirsium
[Cirsium genus]. // Flora SSSR. T. 28. L.,
1963. S. 51-215.

20. Tsvelev N.N. Rod Cirsium
[Cirsium genus]. // Flora Evropejskoj
chasti SSSR. T. 7. L., 1994. S. 235-247.

21. Shmalgauzen N.E Flora Srednej
i Yuzhnoj Rossii [Flora of Central and
Southern Russia]. T. 2. Kiev, 1897.

22. [Electronic source]. — Access
mode: Atlas of Seeds and Fruits of Central
and East-European Flora: The Carpathi-
an (Vit Bojnansky, Agata Fargasovd) -
https://books.google.ru cBo6omHBIIL.

23. [Electronic source] — Access mode:
Inspection of export soybean and wheat
lots for Canada thistle. Directive 9180.86.
(February 27, 2019) / USDA - Access
mode: https://www.ams.usda.gov/sites/
default/files/media/FGIS9180_86.pdf.

24. [Electronic source]. — Access
mode: http://botany-collection.bio.
msu.ru/plant/view?id=1877.

25. Flora carniolica exhibens plantas
Carnioliae indigenas et distributas in
classes, genera, species, varietates, or-
dine linnaeano. - Tom II. Editio secun-
da aucta et reformata. 1771. P. 126-131.

26. [Electronic source]. — Access mode:
http://www.agroatlas.ru/ru/content/
weeds/Cirsium_setosum/index.html.

27. [Electronic source]. — Access
mode: https://www.fsvps.ru.

28. [Electronic source]. — Access
mode: https://www.ippc.int, eppo.

KAPAHTUH PACTEHUI. HAYKA M ITPAKTUKA 29



VIK 632.911.2:632.913.1

ITOUCK OIITUMAJIBHOTO METOJA
BBITEJTEHUSA MTHK M3 OBPA3IIOB PACTEHUMN
OJIVIBBI EBPOIIEMICKOM (OLEA EUROPAEA L.),
nHuuuposBaHHbIX Xylella fastidiosa Wells et al.

NU.H. ITucapesa, nayunvtii compyonux nabopamopuu 6axmepuonozuu WIL| ®PI'BY « BHUWKP»
C.1U. IIpuxoovko, 3a6edytouias nabopamopueii 6axmepuonozuu WIL| ®PI'BY « BHUNUKP»

I.H. Bonoapenxo, k.6.H., Hauanvnux WIL ®I'BY «BHUUKP», cmapwuii npenodasamenv
Azpomexnuuecxozo uncmumyma OPIAOY BO «PY]/IH»

K.II. Kopnes, x.6.H., 3amecmumenv oupexmopa ®PI'bY « BHUNKP»

AnHoOTaumA. B crmamve npedcmasnen
0030p UHPOPMAUUL 0 8PEOOHOCHOCTNU 803-
6youmens 6axmepuosa Xylella fastidiosa
Wells et al., pacmenusix-xo3siesax, nodeo-
mosxe ananumu4eckux npo6 oo6pasy0se
07151 AHANU3a, 4 Makdie Pe3yvmamol me-
CMUPOSAHUs U Anpodayuu HecKOMbKUX
memooos evidenenuss JJHK b6axmepuu
u3 o6pasuo6 onusvt (Olea europaea L.)
C CUMNIMOMAMU 3A00716aHUA.

Kmrouerie croBa. Kapanmun pac-
meHutl, KApaHmMuHHoLil 8pedHbLll opea-
HU3M, NONUMEPASHAT UeNHAT PeaKiyus,
6axmepus, Xylella fastidiosa, memoodv
svioenerus JTHK.

BBenenne

B nacrosmiee Bpems Xylella fastidiosa
Wells et al. ansgeTcsa ogHoi 13 HamboIee
OIIACHBIX (PUTOMATOreHHBIX GaKTepMii B
Myipe. DKOHOMIYECKIIT Yiep6, CBsI3aH-
HBII1 ¢ 3a00/1eBaHVSsIMM, BBI3BAHHBIMI
X. fastidiosa, eXXeTOIHO OlLieHUBaeTCA B
MuoHsl gomnapos (Maddox et al.,
2010). B centabpe 2018 roma Espormeit-
CKO€ areHTCTBO 110 6e30IIaCHOCTH IIPO-
LYKTOB IUTaHVsI OOHOBUJIO IlepeveHb
PpacTeHuit, KOTOpBI€ SIBIIAIOTCS X03sieBa-
mu s Xylella fastidiosa. O6HOBNEHHBII
CIIMICOK BKJ/IIOYAeT 563 BUa pacTeHMI.
IIpencraBieHHble BUABI OXBATBIBAIOT
COTHY POJIOB pacTeHi1 B 82 60TaHIYeCKIX
cemerictBax (EFSA, 2018). Muorme us
Hay6o71ee BOCIPMVMYVBbIX PACTEHNIT-X0-
3s1€B — SKOHOMIYECKI Ba)KHbIE KY/IBTY-
PbI, TaKye KaK: BUHOIPAJ, LIMTPYCOBBIE,
[ePCHK, CIMBa, MUH/ANb, Kode, ONNBa,
JIIOLIEPHA, YePHVIKA, PSI AeKOPATUBHBIX
pacTenmit ¥ MHorye ppyrue (Saponari
etal, 2013; Cranmaptr EOK3P, 2016).

BuepBrie 60e3Hb, BbI3bIBaeMast
Xylella fastidiosa, o6Hapy>eHa U MeH-
tu¢dunposana B 1884 rony B Kamdop-
Hyy. CeiT4ac ee pericTpupYyoT 110 BCceMy
CeBEPOAMEPUKAHCKOMY KOHTUHEHTY.
B 2013 ropy 6axrepno3 o6Hapy>xeH Ha
O/IMBKOBBIX JIEPeBbsIX Ha Iore Vrammu,
B Anynmuy; B 2015 ropy — Bo ®panumn,
Ha ocTpoBe Kopciuka, Ha JeKOpaTyBHbIX
pacrenusax Polygala myrtifolia; B 2016
TOly — Ha YICIIAaHCKOM OCTpoBe Mailopka
Ha pacTeHUAX 4depelrHu Prunus avium
u B [epMaHyy Ha TOPIIEYHOM PACTEHUN
oneauppa Nerium oleander (Www.eppo.
int...). B auBape 2019 roga nosBuUIach
nHpopmanst 0 nepBoit naeHTIUKAUN
Xylella fastidiosa B Ilopryranvu. bak-
Tepusi OOHApy)XKeHa B [eKOPATHBHOIM
JKMBOJ M3rOpoAy naBaHAbl Lavanda
dentata (Www.
xfactorsproject.
eu...).

Cunraercs,
YTO B OCHOBHOM
TeMIeparyp-
HBII ¢akTop
CHepXmuBaer
pacmpocTpaHe-
HIe [IaTOTeHa B
30HaX yMepeH-
HOTO KJIMMa-
ta. IIpn stom
MHOTHE peruo-
HBI, B KOTOPBIX
HPUCYTCTBYIOT
OJVIH WM He-
CKOJIPKO BUOB
HAaCEKOMBIX-IIe-
PEHOCUYUKOB,
HAXO[ATCS IIOJ,
Yrpo3oii MHBa-

30 KAPAHTMH PACTEHUV. HAYKA M ITPAKTUKA

3UY XOJIOfIOYCTOYMBBIX IITAMMOB 6aK-
TepuY, TAKMX KaK, HallpyMep, 0’KOT MUH-
manst (Purcell, Hopkins, 1996). IlmaBubim
JMCTOYHMKOM PaclpoCTpaHeHus HaTo-
reHa Ha 6OIbIIIVe PACCTOSHMS SIB/IAETCS
nocapgounslit Mmarepuan (Ilueiigep, Ka-
puMOBa, 2018). B cBs131 ¢ YeM OCHOBHOIA
cTpaTerueli npegynpexaeHns BBo3a 3a-
Pa’Xe€HHOTO pacTUTENIbHOIO MaTepuaa
Ha Teppuropuio PO, rie ¢puromaroren
ABMNAETCA OTCYTCTBYIOIIMM KapaHTUH-
HBIM BPEJHBIM OPTaHM3MOM, SBJAETCA
TOYHAs U KaueCTBEHHas [MarHOCTUKA
IIaToreHa.

IIpsamaa u3onALMA MaTOreHa us pac-
TUTENbHBIX TKaHEll JOBOIBHO TPYHOEM-
Ka ¥ MOXKET 3aHMMaTb JI0 TpeX HeJleb.
Hecmotps Ha 10, uTO X. fastidiosa akTus-
HO pasMHOXKaeTCA B COCyflaX pacTeHMIA,

ig. 1. The plant sample of Olea europaea L. (photo by O.I. Slovareva)

Puc. 1. O6pasey, pacmenus onuewt esponeiickoii (Olea europaea L.)
(¢pomo O.I0. Cnosapesoii)



KyJIbTUBMPOBaHMe IATOTEHA in Vitro
IpeficTaB/IsgeT OOBIIYIO CIOKHOCTD B
CBSI3M C €r0 BBICOKOI YYBCTBUTENBHO-
CTBIO M TPeGOBATEIBHOCTHIO K KOMIIO-
HEHTaM IIUTATETbHBIX CPEI.

Visonstums GakTepun U3 pacTUTENb-
HOW TKaHU — Ba>XHBIN WIAT A MOJ-
TBEPKJIEHUS COTEPXKAHMS MATOTeHa B
pactutenbHOM obpasie. [Tpu aTom Ha
CEeTONHALIHMIL leHb Haubonee addex-
TUBHBIMY ¥ YLOOHBIMU B PYTMHHOIN
pabore ¢ 60MBIINM KOTMYECTBOM 00-
PasLOB CUNTAIOTCS METORbI MMMYH-
Hoit ¢yopecuennyuy u [11IP-ananus
(Rodrigues et al., 2003). Ha iyt x uso-
ALY MOJIEKY/ISIPHO-T€HETUYECKIE 1
CepOIOrMYIeCKIe METOMbI MICIIOIb3YIOT B
KayeCTBe CKPUHMHTOBBIX.

Ilenp nccnemoBanmsT

Llenpio mccneqoBanmusa ABA/CS I1O0-
VICK HanborIee IyBCTBIUTEIBHOTO METOA
Boienenua [THK X. fastidiosa us pactu-
TE/IBHOTO MaTepyaa myTeM anpobanuu
Pa3IUYHBIX TIOAXONOB ISl U3OJISIINU U
OYMCTKY HYK/IEMHOBBIX KUCTIOT.

3agaum ucceqoBaHMA

ITepen aBTOpaMu OBIIM TOCTABIIE-
HBI CTIefiyIoLINe 3a/la4M: ONTUMU3ALINA
npoliecca NOArOTOBKYM aHATUTUYECKUX
npo6 M3 CUMITOMHOTO MaTepuaia;
Boigenenve JHK X. fastidiosa Bei6pan-
HBIMM JJIsI JaHHOTO MCCIeTOBaHUSA
KOMMepUecKrMu Habopamu; IpoBefie-
HJE TOMIVIMEPA3HOI LEeNHOV peaKuum
(manee — ITIIP) B «peasbHOM BpeMeHM»
OJ14 aHa/lNu3a pe3yNbTaToOB BbILENEHNA
HYKJISMHOBBIX KMCTIOT U HOf00pa OIITH-
ManbpHOTO MeTofa Beimenenms [JTHK.

Matepuansl U METOTbI

IToproroBka npo6 13 06pa3ioB onn-
BbI C IIPOSIB/IEHNEM CUMIITOMOB GaKTe-
puosa

I/ HOATOTOBKY TIPOO UCIIONb30Ba-
nu 06pasIbl ¢ CUMIITOMaMu 3aboreBa-
Hus (omuBa Olea europaea L., ViTanus)
(puc. 1).

[Tocne aHanusa mpouenyp MOAro-
TOBKM MPO6 PaCTUTENBHOTO MaTepu-
aja, IpeIIOKEHHBIX B IUATHOCTIIe-
ckom npotokorne EOK3P PM 7/024 (3)
Y B MHCTPYKLUY HAIVIOHATBHOIO MH-
cturyta 6uonoruu NIB (Dreo, Pirc,
2018), 6pTa ONTUMU3UPOBAHA TIOf-
TOTOBKAa PacTUTENIbHOTO MaTepua-
na K TecTUpoBaHuio Ha 6aze OIBY
«BHUUMKP».

[Tpouenypa popmupoBanms aHamm-
TUYeCKOI IPOObI 3aK/TI0YaIach B CIIeRy-
FOIIIEM: IIEHTPa/IbHBIE SKMITKY U Y€PENIKI

JUCTHbEB OJIVBBI
BbIpe3any (puc. 2)
M U3MeJNbYann
ckasnbieneM (bpa-
7Y He MeHee 25 -
ctbeB). Hapecky
0,5-2 r momenanu
B IIaKeT, 3a/1MBa-
U CTEePUIbHBIM
PBS-6ydepom B
COOTHOUIEHUN
1:8 u romorenn-
suposanu. Jlanee
ITaKeTHl MEepPeHo-
CUIN Ha poTa-
IMOHHBIN IIei-
Kep Ha 1 9ac npu
100 o6/Mun gug
Manepauuu. Ma-
LiepaT IepeHoCH-
M B gBe Hpobupku o6beMoM 1,5 M
(puc. 3) n uentpudyrupopanmu mnpu
1500 g 10 My (Takum o6pa3oM ymai-
I KPYIIHBIE PacTUTENbHBIE JaCTUIIBI).
CynepHaTtaHT B Ko/muecTse 1 M1 nepe-
HOCW/IU B HOBYIO ITpoOupKy. [lo Havyaa
ombITa pobupku xpanum npu —20 °C.

PacTuTenbHBIT SKCTPAKT TOTOBMIN B
KO/IMYeCTBe, HeOOXOVIMOM JI/LS1 OLIeHKU
At metonoB Beimenenus JTHK. Ilo-
BTOPHOCTD MCIIO/Ib30Ba/Iach YeTBhIPEX-
kparHasa. OGHOPOTHOCTD MCCTIERYEMOTO
Marepuaa JOCTUTa/Iach Iy TeM TIATe/Ib-
HOTO TIepeMeIIBaHYs B OFfHO eMKOCTI
xpaHyBIIMXcA mpy —20 °C 9KCTPaKTOB.

[Tpo6upky ¢ 1 M/ SKCTpaKTa LeHTPH-
¢dyrnpoamm 10 Mus py 10000 g u yma-
mu cynepHaraT. K ocaky jo6asumm
200 Mx1 musupyoero 6ydepa. Ocanox
C MM3VPYIOIUM PACTBOPOM TIIATENbHO
IepeMelNIBany Ha BOPTeKce U MHKY-
6uposanu 30 MUH IIpM TeMIlepaType
65 °C. Jlanee BbIfie/ieHe TIPOU3BOIVIIN
B COOTBETCTBUM C MHCTPYKIVEN IIPOn3-
BOAUTENSI HAOOPOB.

Boigenenue JTHK

B pesynbrare viccienoBaHit METOL0B
BBIAB/IEHMS U UeHTU(DUKALUU BO3-
6ynuTensa B CUMIITOMaTHYeCKOM pac-
TUTEIbHOM MaTepuaje B nabopaTopun
6axTepuonornn VcmpiTaTenbHOrO j1a-
6opatopHoro enta PIBY « BHMUUKP»
6BI/IM IPOTECTUPOBAHBI Pa3/INIHbIE
KOMMepuecKue Habopbl 110 BbIfIE/IEHUIO
IOHK (puc. 5):

- «IIpo6a-I'C» (OO0 «Arpo/llua-
THOCTMKa», POCCHUA) — 3TO OCHOBHOI
KOMIIJIEKT PeareHTOB, IPUMeHAEeMBbIN
B nmaboparopun 6aKTepuONOrnN, MOM-
xopawmin miusa seigenennsa JTHK 6akre-
PUANTBHBIX ITATOT€HOB U3 PACTEHUI U

\

ig. 2. Preparing an analytical sample (photo by I.N. Pisareva)

Puc. 2. TTodzomoexa ananumuueckoti npoovL
(¢pomo JI.H. ITucapesoii)

ceMsH. MeToj; OCHOBaH Ha IIPUHIUIIE
JIM3UCa TKaHeil B pacTBOpe TyaHUANH
tuonmanara (GuSCN) c agcop6buyeit To-
tanpHolt [JHK Ha moBepxHOCTHM COpOeH-
Ta (OMOKCUM KpeMHMsI) U JabHENIINX
TPEXKpaTHBIX IPOMBIBOK COOTBETCTBY-
IOIVIMY PacTBOPaMI;

- «IIpo6a-HK» (OOO «Arpo/luar-
HOCcTMKa», Poccun) — sxmpkodasHblit
MeTOJ, BBbIIENeHNA, PeKOMEHAYeMblil
IJ1A BBIJIeTIeHN A HYKJIEMHOBBIX KMCIIOT
n3 TKaHel nucra. [Ipu ucnonbsosa-
HUU JAHHOTO Habopa TKaHU pacTeHUs
pacTMpaTCs CTePUIbHBIM IECTUKOM B
MUKPOIIPOOVIpKe ¢ TU3UPYIOLIVM pac-
TBOpOM. Ilo/mydeHHBINI TOMOTeHM3aT
VICTIONIb3YEeTCS MIS1 BbIfleTIeHNsA HYKJIe-
MHOBBIX KUCTIOT COIVIACHO MHCTPYKIINNU
IIPOV3BOZIUTETIS;

- «®@utoCopb» (3A0 «CunTOoMNM>,
Poccust). Habop mis Beigenenns [JHK
13 TKaHell pacteHuil. MeTozuka Bbife-
nernst [JHK ocHoBana Ha copbuym THK
Ha ITOKPBITBIX CH/IMKAaTe/IeM MarHUTHBIX
YaCTUIAX C HOCTEAYIOIVM OCKAEHMEM
IPeLVIMTYPYIOIINM PeareHTOM;

- «®uroCop6-ABToMar-48» (3A0
«Cunron», Poccns). Meropuka Boijene-
uus [JHK ocHoBana Ha cop6umm [JTHK
Ha ITOKPBITBHIX CH/IMKAaTe/IeM MarHUTHBIX
YaCTUIIAX C HOCTEYIOIVM OCKAEHMEM
HIpeUNUTHAPYIOMNM peareHToM. Kom-
IUTEKT PeareHToB pa3paboTaH Ijis aBTO-
Matudeckoii cranuyy Beigennenns [THK;

- «Cop6 I'MO-Bb» (3A0 «Cunromn»,
Poccus). MeTop sIB/IsIETCAA MHOTOLIIATO-
BBIM I coueTaeT ocBoOoxmenne JHK us
KJIETOK C IIOMOIIIBIO IOHHOTO JleTepreH-
Ta UEeTWITPUMETMIAMMOHMS OpoMuza
(ITAB), axcTpakiuio xmopodhopmMom,
copbuuio JHK Ha cunmnkoHn3npoBaH-
HBIX YacTuiax u ocaxuaenue JHK B
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MIPUCYTCTBUM OCAXKIAIOIIETO peareH-
ta. Kombunuposaune metonga LITAB n
COpOEHTHO-0CAX/JAMOI[ET0 METO/IA BbI-
menenya [THK obecrieunBaeT BHICOKYIO
addextuBHOCTD Boigenenus [JHK.

II7IsT OLeHKM KavyecCTBa BbIfIeJICHUS
IOHK ncnonbsosanu IIIIP B pexxume
«peanpHOTO Bpemenu» (pmanee ITI]P-
PB) B coorBetcTBuu c Harper et al., 2010
(erratum 2013). ITeneBas HyKIeOTUHAA
MMOCIeZOBATEIBHOCTD PacHONIOXKeHa
Ha y4acTke 16S rena pPHK, xopgupy-
omrero 6emok rimM. It TOCTaHOBKM
pansoy IIIIP 6bIIM MCIONIB30BAHbI
crepyoomue npanimepsl n 30oHA: XF-F:
5-CACGGCTGGTAACGGAAGA-3’;
XF-R: 5-GGGTTGCGTGGTGAAAT-
CAAG-3’; XF-P: 5-/6-FAM/-TCG CAT
CCC GTG GCT CAG TCC-/BHQ-1/-3.

B Tabnuiie npuBefeH COCTaB peax-
LIVIOHHOJ CMeCK U YCIOBMA aMIIuu-
karym s maaHon [T P-PB.

Amnnndukanuio mpoBOgMIN Ha
npubope «CFX96 Touch» («BioRad»,
CIIA).

ITpn nocranoske IIIIP-PB ncnonbso-
BaJIVl BHYTPEHHUIT KOHTPOJIb aMIIH-
Kauu (ganee BK) mpousBopctBa 3A0
«CuHTOM.

JeTeKiis MpOfyKTOB aMIUIMKALIN
crierIHON peaKIyy IIPOBOAMIIACH IO
kaHary FAM, a BK - o xanamy HEX.

Pesynbrarsl 1 06cysKeHmMe

B pesynbTraTe cpaBHUTETbHBIX JC-
MBITAHWIT [ATH KOMMEPYECKUX Habo-
poB mis Beigenenus JHK nambonee

"

- “'_,’;\}i Interacience

ig. 3. Transferring macerate to test tubes (photo by LN. Pisareva)

Puc. 3. Ilepenoc mauepama 6 npobupxu
(¢pomo JI.H. ITucapesoii)

CocTaB peakIMIOHHOJ CMeCH ¥ YCTIOBUS aMIUTM(PUKALMI
ITITP-PB o Harper et al., 2010 (erratum 2013)

Visrpauucras Boga 16,15 -

Sx ITLIP-06ydep 5,0 Ix
XF-F (10 pM/pl) 0,75 300 'M
XF-R (10 pM/pl) 0,75 300 'M

XF-P (10 pM/pl) (FAM) 0,25 100 EM
BK (HEX) 0,1 -

JIHK o6pa3ua 2,0 -
O0beM peakuuu 25,0 -
Temneparypa, °C Bpems Kon4ecTBo HuK/I10B

50 2 MUH 1
95 10 Mmun 1
94 10 cex m
62 40 cex

saddextuBubiMu s Bhifenenusa [JTHK
X. fastidiosa oxasancsa Habop «Puro-
Cop6-ABromar-48» (3AO «CuHTOM»,
Poccus). [Tpu ero ucnonpb3oBaHUM IpK-
60p «CFX96 Touch» («BioRad», CIIIA)
3aperucTpypoBa CaMblil paHHMI VKT
[eTEKLIVM CIIEL(pUYIHBIX IIPOLYKTOB aM-
windukaumu (28,9). «®uroCop6» (3A0
«Cunron», Poccus) n «IIpo6a-HK»
(OO0 «Arpollnarnoctuxa», Poccust)
OKa3amich MeHee 3 PeKTUBHBIMY, HO
[IpUeM/IEMbIMU /151 UCHIONIb30BaHusI (06-
pasupl cpaboTanu Ha 29,7 yukina). Ecin
CPaBHUBATD 9TU JIBA METOMIA, TO HANHO-
Jiee IOAXOMIAIIMM MOYKHO CUUTATh Habop
«®PutoCop6» (3A0
«CuHTom», Poccus) ns-sa
CTabMIPHOTO 3HAYEHMNS
[UKIA JEeTEeKIUU MPOo-
IYKTOB aMIUIM(pUKALN B
YeTBIPEXKPATHON OBTOP-
Hoctu. HecTabubHele pe-
3y/IBTAaThl C MCIIOb30Ba-
HUeM KOMIUTEKTa peareH-
toB «IIpo6a-HK» (OO0
«ArpoJlnarnocrukar, Poc-
Cus1) OOBACHAETCA TEM, YTO
MeTo >kuakodasusii. Ha-
6op «IIpo6a-I'C» (OO0
«Arpo/luarnocTuka», Poc-
cus) cpaboTas SHaYNUTeNb-
HO Xy>Ke (leTeKIysI Ipo-
AYKTOB aMIUIMUKALIN
nponsonyia Ha 32,4 K-
na). Kommtekt peareHTOB
«Cop6 TMO-B» (3A0
«CuHTON», Poccus) oka-
3aJICSI HENPUTOJHBIM
mnsa Beigenenusa JTHK
X. fastidiosa (3HaueHue

32 KAPAHTMH PACTEHUV. HAYKA M ITPAKTUKA

uKIa — 36,2). Taroke cemyeT OTMETUTD,
yto BK cpabotar Bo Bcex BapuaHTax, 4To
TOBOPUT 00 Yia/IeHM1 MHIVIOUTOPOB peak-
vt TTUP ripu Beienenvin JTHK (puc. 4).

3aknouenne

Pesynprarhl McCIbBITAaHNI NATH Ha-
6opoB g Boienenus JHK nokasany,
YTO IIpOollefypa HOATOTOBKY IIpo6 mepex
BoizienieHeM [THK ontumanbha u mmopi-
XOIMT IS ICHIO/Ib30BAHNA B PYTVHHOM
IVIarHOCTUKE.

Takke mpyu CpaBHEHUM TeCTUpYe-
MbIX MeTofi0oB Bbifenennusa JJHK ycra-
HOBJIEHO, 4TO Habopsl 3A0 «Cun-
Ton» «®uroCop6-ABTOMAT-48» N1
«®@uroCop6» HamboIee MOAXOMAT /IS
Boienenua JHK Xylella fastidiosa.
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OF DNA EXTRACTION FROM SAMPLES

OF OLEA EUROPEA L. PLANTS INFECTED
with Xylella fastidiosa Wells et al.
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Abstract. The article provides an over-
view of information on the harmfulness of
the bacteriosis pathogen Xylella fastidiosa
Wells et al., host plants, preparation of an-
alytical samples for analysis, as well as the
results of testing and approbation of sev-
eral extraction methods of bacteria DNA

from olive samples (Olea europaea L.)
with symptoms of the disease.

Keywords. Plant quarantine, quara-
ntine pest, polymerase chain reaction),

bacteriology, Xylella fastidiosa, DNA ex-
traction methods.

Introduction

Currently, Xylella fastidiosa Wells et al.
is one of the most dangerous phytopatho-
genic bacteria in the world. The economic
damage from diseases caused by X. fas-
tidiosa is estimated at millions of dollars
annually (Maddox et al., 2010). In Sep-
tember 2018, the European Food Safety
Authority updated the list of host plants of

Xylella fastidiosa. The updated list includes
563 plant species. These species cover
hundreds of plant genera in 82 botanical
families (EFSA, 2018). Many of the most
susceptible hosts are economically im-
portant crops such as grapes, citrus fruits,
peach, plums, almonds, coffee, olive, alfal-
fa, blueberries, a number of ornamental
plants, and many others (Saponari et al.,
2013; EPPO Standard, 2016).

The disease caused by Xylella
fastidiosa was first recorded and iden-
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tified in 1884 in California. It is now re-
corded throughout the North American
continent. In 2013, the bacteria was found
on olive trees in south of Italy, in Apulia; in
2015, in France, on the island of Corsica,
on ornamental plants Polygala myrtifolia;
in 2016, on the Spanish island of Mallor-
ca, on cherry plants Prunus avium and in
Germany, on the pot plant Nerium olean-
der (www.eppo.int...). In January 2019, the
first identification of Xylella fastidiosa in
Portugal was reported. The bacterium was
found in the decorative hedge of Lavanda
dentata (www.xfactorsproject.eu....).

Temperature factor is believed to be
a major constraint on the spread of the
pathogen in temperate zones. Howev-
er, there are many regions where one or
more species of insect vectors are present
they are at risk of invasion by cold resist-
ant bacterial strains, such as leaf blotch
of almond (Purcell, Hopkins, 1996). The
main source of the pathogen's spread
over great distances is planting material
(Schneider, Karimova, 2018). Therefore,
the main strategy for preventing infested
plant material from import into the terri-
tory of the Russian Federation, where the
phytopathogen is an absent quarantine
pest, is the accurate and qualitative diag-
nosis of the pathogen.

Direct isolation of the pathogen
from plant tissues is quite time con-
suming and can take up to three weeks.
Despite the fact that X. fastidiosa
actively reproduces in plant vessels, cul-
tivation of the pathogen in vitro is very
difficult due to its high sensitivity and
high requirements to the components of
nutrient media.

Isolation of bacteria from plant tissue
is an important step to confirm the patho-
gen content in a plant sample. At the
same time, immunofluorescence assay

Fig. 5. Commercial kits for total DNA
extraction (photo by LN. Pisareva)

Puc. 5. Kommepueckue nabopui 071st 8vr0eneHust

and PCR analysis are considered to be
the most effective and convenient meth-
ods for routine work with a large number
of samples (Rodrigues et al., 2003). Mo-
lecular genetic and serological methods
are used as screening methods on the
way to isolation.

Research goal

The goal of research was to find the
most sensitive method of DNA extrac-
tion of X. fastidiosa from plant material
by testing various approaches for isola-
tion and purification of nucleic acids.

Research objectives

The authors had the following tasks:
optimization of the process of analytical
sample preparation from symptomatic
material; DNA extraction of X. fastidi-
osa by commercial Kits selected for this
study; conducting a real-time polyme-
rase chain reaction (hereinafter referred
to as PCR) to analyze the results of nucle-
ic acid extraction and select the optimal
method of DNA extraction.

Materials and research methods

Sample preparation from olive plants
with symptoms of bacteria

Samples with symptoms of the disease
were used for sample preparation (Olea
europaea L., Italy) (Fig. 1).

After analysis of the procedures for
preparation of plant material samples pro-
posed in the diagnostic protocol EPPO
PM 7/024 (3) and in the instruction of the
National Institute of Biology NIB (Dreo,
Pirc, 2018), the plant material preparation
procedure was optimized for testing on
the auspices of FGBU “VNIIKR'.

The procedure for the formation of
the analytical sample was as follows: the
central veins and petioles of olive leaves
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were cut out (Fig. 2) and crushed with a
scalpel (at least 25 leaves were taken). A
0.5-2 g weighted amount was placed in a
bag, filled with a sterile PBS buffer in a ra-
tio of 1:8 and homogenized. Then the bags
were transferred to the rotary shaker for
1 hour at 100 rpm for maceration. The ma-
cerate was transferred to two 1.5 ml tubes
(Fig. 3) and centrifuged at 1500g for
10 min (thus removing large plant parti-
cles). The 1 ml supernatant ml was trans-
ferred to a new tube. Prior to the experi-
ment, the tubes were stored at —20 °C.

Plant extract was prepared in the
amount necessary to evaluate five meth-
ods of DNA extraction. A four-stage
replication was used. The homogeneity
of the material under study was achieved
by careful mixing of the extracts stored at
—20 °C in one container.

A tube with 1 ml of the extract was
centrifuged for 10 min at 10000g and
the supernatant was removed. A 200
mcl lysing buffer was added to the
sludge. The sludge with a lysing buffer
was thoroughly mixed on a vortex and
incubated for 30 min at 65 °C. The ex-
traction was then performed in accord-
ance with the instructions of the manu-
facturer of the Kkits.

DNA extraction

As a result of research on methods
of detection and identification of the
pathogen in the symptomatic plant ma-
terial in the bacteriology laboratory of
the Laboratory Testing Center of FGBU
“VNIIKR” various commercial kits for
DNA extraction (Fig. 5) were tested:

- Proba-GS (AgroDiagnostika, Rus-
sia) is a basic set of reagents used in
the bacteriology laboratory, suitable for
DNA extraction of bacterial pathogens
from plants and seeds. The method is
based on the principle of tissue lysis in
guanidine thiocyanate (GuSCN) solu-
tion with total DNA adsorption on the
surface of the sorbent (silicon dioxide)
and subsequent triple rinsing with ap-
propriate solutions;

- Proba-NK (AgroDiagnostika, Rus-
sia) — liquid-phase extraction method
recommended for the extraction of nu-
cleic acids from leave tissue. When using
this set of tissues, plants are mashed with
a sterile pestle in a microtube with a lys-
ing solution. The resulting homogenisate
is used to extract nucleic acids according
to the manufacturer's instructions;

- Phyto-Sorb (Syntol, Russia). DNA
extraction kit from plant tissue. The
method of DNA extraction is based on



DNA sorption on silica gel-coated mag-
netic particles with subsequent precipita-
tion by the precipitating reagent;

- Phyto-Sorb-Avtomat-48 (Syntol,
Russia). The method of DNA isolation
is based on DNA sorption on silica
gel-coated magnetic particles with sub-
sequent precipitation by the precipitating
reagent. A set of reagents was developed
for an automatic DNA extraction station;

- Sorb GMO-B (Syntol, Russia). The
method is a multistep one that combines
the release of DNA from cells with the
use of cetyltrimethylammonium bro-
mide (CTAB) ion detergent, chloroform
extraction, DNA sorption on siliconized
particles, and DNA deposition in the pres-
ence of a precipitant. The combination of
the CTAB method and the sorbent and
precipitating DNA extraction method en-
sures high efficiency of DNA extraction.

To assess the quality of DNA extrac-
tion, we used real-time PCR (hereinaf-
ter referred to as RT-PCR) in accordance
with Harper et al., 2010 (erratum 2013).
The target nucleotide sequence is locat-
ed in the 16S region of rRNA encoding
the rimM protein. The following primers
and a probe were used to set up this PCR:

XF-F: 5-CACGGCTGGTAACG-
GAAGA-3’; XF-R: 5-GGGTTG-
CGTGGTGAAATCAAG-3’; XF-P:
5’-/6-FAM/-TCG CAT CCC GTG GCT
CAG TCC-/BHQ-1/-3.

The table shows the composition of
the reaction mixture and the amplifica-
tion conditions for this RT-PCR.

Amplification was carried out on the
CFX96 Touch device (BioRad, USA).

When setting up RT-PCR, internal con-
trol of amplification (hereinafter referred to
as IC) produced by Syntol was used.

Detection of amplification products of
the specific reaction was conducted via
FAM channel, and IC —via HEX channel.

Results and discussion

During comparative testing of five
commercial DNA extraction kits for
DNA extraction Phyto Sorb-Avtomat-
48 kit (Syntol, Russia) proved to be the
most effective for DNA extraction of
X. fastidiosa. The CFX96 Touch device
(BioRad, USA) registered the earliest
detection cycle of specific amplification
products (28.9). PhytoSorb (Syntol,
Russia) and Proba-NK (AgroDiagnos-
tika, Russia) proved to be less effective
but acceptable for use (a positive detec-
tion was recorded at 29.7 cycle). Com-
paring these two methods, the most
suitable one is PhytoSorb kit (Syntol,

Composition of the reaction mixture and conditions of RT-PCR amplification

by Harper et al., 2010 (erratum 2013)

Ultrapure water 16.15
5x PCR- buffer 5.0 Ix
XF-F (10 pM/pl) 0.75 300 nM
XF-R (10 pM/pl) 0.75 300 nM
XF-P (10 pM/pl) (FAM) 0.25 100 nM
BK (HEX) 0.1 =
DNA sample 2.0
Reaction volume 25.0
Temperature, °C Time Number of cycles
50 2 min 1
95 10 min 1
94 10 seconds
40
62 40 seconds

Russia) because of the stable value of
the of detection cycle of amplification
products in a four-stage replication.
Unstable results using a Proba-NK set
of reagents (AgroDiagnostika, Russia)
can be explained by the fact that the
method is liquid-phase. Proba-GS kit
(AgroDiagnostika, Russia) showed an
inferior detection capability (detection
of amplification products occurred at
32.4 cycle). Sorb-GMO-B reagent kit
(Syntol, Russia) turned out to be unsuit-
able for DNA extraction of X. fastidiosa
(the cycle value was 36.2). It should also
be noted that IC had a positive detec-
tion in all variants, which indicates the
removal of PCR inhibitors during DNA
extraction (Fig. 4).

Conclusion

Testing results from five DNA ex-
traction kits have shown that the sample
preparation procedure prior to DNA ex-
traction is optimal and suitable for use in
routine diagnosis.

Also, when comparing the methods of
DNA extraction under test, it was found
that Phyto Sorb-Avtomat-48 and Phyto
Sorb kits of Syntol are most suitable for
DNA extraction of Xylella fastidiosa.
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YCAY PAIIE NEOCERAMBYX RADDEI BLESSIG -
yrpo3a gyopasam eBpomeiickoit Poccun

A.B. lllamaes, cmapuiuii HayuHviii compyoHux omoena necHozo kapaumuna @Iy « BHUNKP»

Aunortanmua. Paboma nocssue-
Ha onucanuio mopgonoeuu u 6uono-
euveckux ocobennocmeii ycaua Pao-
de Neocerambyx raddei (Coleoptera,
Cerambycidae) - danvresocmounozo
spedumens 0y6os6vix opesocmoes. an
AHANIU3 e20 6Pe0OHOCHOCINU U NPO2HO3
nocnedcmeuil 6 cayuae NPOHUKHOBEHUS
31020 Kcunogaza Ha meppumopuio es-
ponetickoii uacmu PO.

Knrouesbie cnoBa. Yeauu, nospes-
OeHUs, 8epPOSMHOCING NPOHUKHOBEHUS,
AKKAUMAMUZAUUSA, NOMEHUUATTLHAS
oyenka spedorocHocmu, Eounuiii nepe-
ueHb KAPAHMUHHBLX 00vekmos Espa-
3ULICK020 IKOHOMUHECKO20 COI03A.

BBenenue

Ycau Papgme Neocerambyx raddei
Blessig — manpHEBOCTOYHBIN Bpenu-
tenb. JKyk — onurodar, oH sABIsET-
CSl OMHUM U3 BAKHENIIUX BpeUTE-
neit jy6a ¥ KalllTaHa CbefoOHOrO.
N. raddei BbiOupaer ocmabneHHbie B
pesy/bTaTe [eCTBUS Te€X VLN VHBIX
HeOIaronpusATHBIX GaKTOPOB IEPEBbSL.

9r1oT BuUA npoucxogut ns Kuras, B
HACTOsIIIee BpeMs PaCIpOCTPAHEH TaK-
ke B 6ombieit vactv Kopen u SImonnuy,
U €70 apeajl pacIInpsIeTCs.

Kpowme orpomuoro ¢usnonorndecko-
ro Bpefa, ycad Pasiie HaHOCUT 60O/IBILON
TeXHUYeCKUit Bpen. VI3 mepeBbeB, 3ace-
JIeHHBIX YCauyOM, BBIXOANT He 6oree 10%
IeNoBOM ipeBecuHBL. B pesynbprare no-
pakeHus fiepeBa ycauoM Neocerambyx
raddei IpOVICXONUT 3ace/leH1e pacTe-
HYSL BTOPUYHBIMU BPEIUTEISAMU — KO-
poenamy, 37aTKaMy, KPYTUMI BUJAMU
ycayeit. Takum 06pa3oM MPOUCXOANUT
paciimpeHue o4ara 3apa>keHusl.

Ero ocHOBHOe BvisiHME Ha OKpyXKa-
IOLIYIO CPeRy MIPOABNIAETCA B FOPOJaX,
PacCIONIOXKEHHBIX B YCIOBMAX TEIUIOTO
K/IVIMArta, Ifie KPYIHbIE ITUCTOIAHbIe
IepeBbs IMEIOT 0COOYIO 3CTETUYECKYIO
nenHocts (Tang, Yang at al., 2011).

Bcst 30HA MOTEHIMATBHON aKKITH-
MAaTu3aluy IOABeP)KeHa PICKY KO-

HOoMMYecKoro yuep6a. Neocerambyx
raddei ckopee Bcero 6yieT IOBpeX/jaTh
JIeCOHACX/IeHN I, MIMeIoI/e B CBOEM
cocTaBe BUJbI Ay0a WM KalllTaHa Cbe-
HBOOHOro, 0COOEHHO B CTPaHaX BOKPYT
CpenuseMHOMOpbs ¥ YepHOTO MOpSL.

Vmaro. Xopo1o oTamyaercs oT gpy-
IuX BUyiOB noficeMeiicTBa Cerambycinae
KPYIHBIMU pa3MepaMMU Teqa, BBITA-
HYTBIMY IMIaJKUMU HaJKpbUIbAMU U
IIONIePeYHO-MOPIIMHNUCTON NepenHe-
ciHKol1. [onoBa yyke mepegHecINH-
KM, 9YThb BBITAHYTadA, B IVIOTHO NPU-
JIeTAIONIVIX BOJIOCKAX, HallpaB/IeHHBIX
BIlepefi, LIeK) B JIMHY MEHbIIe, 4eM
B IIVPUHY, 100 ¥ OCHOBaHMS YCUKOB
OyTrpOBU/IHO-BBIITYK/IbII, TOCEPERUHE
C y3Koil 60pO3[KOIi, Iepexonsiel B
00671aCTb TeMEHM, 3aTBUIOK B MEJIKMX T'y-
CTBIX TOYKaX. [J1a3a KpymHbIe, IIMPOKO
U OYeHb ITTyOOKO BbleMuarhle, BepXHIe
IOV MajieHbKMe, 6o/ee 4eM B 2 pasa
YoKe HVYDKHUX I07Iell. YCUKY 3HaYNTe/Ib-
Ho muaHee (J) wm 4yt kopode (9)
TeJa, UX 3-J1 WIEHMK B 2 pasa Ji/IMHHee
1-ro, egBa KOpo4e 4-ro ¥ 5-ro YIEHUKOB
BMeCTe B3ATBIX.

IlepenHecnuHKa B nepegHell IOI0-
BIUHe CMJIBHO, B 3a/jHeli c1abo Cy>KeHa,
OKOJIO IIepefJHEro Kpas ¢ ABCTBEHHBIM
IIepeXBaTOM, Y OCHOBaHMA C IONepey-
HOVI 60PO3[KOIL, B IIONEPEYHbIX ITIy-
OOKVIX MOPIIVHAX, B IVIOTHO IIpUJIera-
IOLlleM CEPOBATO-XKEITOM BOJIIOCIHOM
IIOKPOBe, HallpaB/IeHHOM B 3aJjHell I10-
JIOBMHE CIIepefiy, B IepefHell — Hasaf,
Ha 60Kax B CTOAYMX PENKMX IIeTHHKAX.
[ITuToK MIOCKMIL, Ha BepIIMHe y3K03a-
KPYITIEHHDIII, B MEIKMX IPUIETaIONINX
BOJIOCKaX.

Hapxpbuibs IIMHHBIE ITIafKue, Ta-
pamtenbHOCTOpOHHME (9) MK K Bep-
LIJHEe YYTh Cy>KeHHbIe, Ha BeplIUHe
y3KO3aKpYIJTIeHHble, HA BHYTPEeHHEM
IIIOBHOM Kpae C OTTSHYTBIM OCTPbIM
LIMIVMKOM, B MEJIKMX T'YCTBIX Ipue-
FaloOIINX CEPOBATO->KEIThIX BOTOCKAX.
V crepHut Oplomka Ha BepliMHe
yskoBbiemuathiit (3) uaum mmpo-
Ko3akpyrnenusit (¢). Horu cpas-

36 KAPAHTMH PACTEHUV. HAYKA M ITPAKTUKA

HUTENbHO [/INHHBIE, Oefpa mapain-
JIeIBHOCTOPOHHYE, TIOCKMe. 3afjHue
JallKM Kopode ronexeit. Temo, ycu-
KM, HaJAKPBIIbsl ¥ HOrM GypoBaThle, C
PBDKEBATHIM OTTEHKOM. J[/InHa Tenma
35-52 mm (puc. 1) (Yepemanos, 1981).

JImamnaka. B crapumem Bo3pacTe xa-
PaKTepu3yeTCst KPYIHBIM TEIOM, Ha/-
qyeM IBUTaTe/TbHbIX Mo3osteii Ha I — VII
CerMeHTax OpIoIKa, C/TabbIM pasBUTH-
eM Tpy#HBIX HOT. Temo 6emoe. [Inuna
Te/la IMYMHOK CTapllero Bo3pacra Jio
65 mM. JonoBa Ha epefHeM Kpae TeM-
HO-6ypast, TOYTH YepHast, C PbDKEBATHIM
OTTEHKOM. BepxHie yemocTy yepHble.
TomoBa BTsIHYTa 3HAYNUTEIBHO B IEPEN-
HETPYAb, [OYTY HAIIOJIIOBUHY YXKe ITe-
PEeRHErpyAy, IMPYHA TOJIOBBL 1O 8 MM.
IlepenHerpynb 3aMeTHO LIVPEe CPeHe-
rpynu. IlepenHecnMHKa K TO/TOBE ITOKa-
Tas, B IIepefiHeli TO/IOBJHE ¥ Ha OOKax B
KOPOTKMX III€ TMHKOBY/HBIX BOJIOCKAX.
IIuT mepesHeCIMHKY BBIITYK/IBI, Ha
60Kax OrpaHmM4eH IPOJONBHON IIpsi-
MOJT 60PO3/KOIT, B TOHKVX IIPOJO/IbHBIX
MOPIIMHKAX, Ha 6O0Kax OKOJIO 3aHUX
YIJIOB MHOTZA B ME/IKUX PEIKIX BOTIOC-
Kax. [lepefHerpyap y IMYMHOK MIaf-
IIEr0 BO3PACTa B IYCTOBATBIX TOHKUX, Y
JINYVHOK CTapIIero BO3pacta B PefKIX
TOJICTBIX IETMHKOBUHBIX BOMTOCKAX,
OKAHTOBAHHBIX HAa OCHOBAHNI CKJIEPO-
TV3MPOBAHHBIM PbDKEBATHIM KOTIEYKOM.
IlepenHerpynp He3HAUNTEIBHO BBIIY-
KJTasi, KOKMCTAsI, Ha BEPIUIHE MIPOKO-
3aKpyIVIEHHAsI, [10 G0KaM B PEKMX Liie-
TUHKOBU/JHBIX Bonockax. OcHOBaHue
npocrepHyMa (basisternum) koxucToe,
TOHKOMOPILMHICTOE. [py/iHbIe HOrm Ko-
pOTKue, cmabopasBuTble, C KOPOTKUM
[PYOCTPEHHBIM KOTOTKOM.

Bpromiko ToNCTOE, K BEpLINHE He-
3HAYUTENBHO CyXXeHHOe, Ha OOKax B
KOPOTKMX TOHKMX, HETYCThIX BOTIOCKAX.
IlopcanbpHble JBUTATENbHBIE MO30MIN
c1abOBBINIYKIIble, KOXKICTHIE, B Gortee
VIV MeHee BBIPaXKEHHBIX MOPIMHKAX
(o6pasyromux MHOTAA, 0COOEHHO Y
JIMYVMHOK CTapIIero BO3pacTa, ceTda-
TYIO TPaHY/INPOBAHHOCTD), Pa3fe/eHbI



ig. 1. Chestnut P—— (male to the left, female to the right)
( no https://www.zin.ru/ANIMALIA/COLEOPTERA/rus/neoradzi.htin

Puc. 1. Yeay Paooe (cneéa cameu, cnpasa — camxa)
(https://www.zin.ru/ANIMALIA/COLEOPTERA/rus/neoradzi.htm)

IIPOJOIbHOI 0011eTT GOPO3IKOIL U ABYMS
ronepevHbIMI H0PO3KaMI, COENVHSIIO-
IIMMUCSE Ha 60KaX C IaTepabHBIMI IIPO-
TONIBHBIMI PACXONSIIIMMMUCS Haszap 60-
posznkamu. BeHTparbHble IBUTraTeNnbHbIE
MO30/IY Y TMYMHOK MJIaJIIero Bo3pacTa
CTabOMOPIIMHICTBIE, Y IMYMHOK CTap-
IIIEr0 BO3pacTa IBHO IPaHy/IMPOBaHHBIE,
pasfesieHbl HOIepeyHoi 60PO3AKOIL, CO-
€IVIHEHHOM C JIATepaIbHOV MTPOJOIbHOMN
60pO3[IKOIL, MMeIOLLIell Y IMYMHOK CTap-
IIIEr0 BO3pacTa BUJ IIyOOKOJ BMATUHBL,
C OTXO[ALIMMIU OT Hee MOPIMHAMU
(puc. 4) (Yepenanos, 1981).

Teorpaduyeckoe pacmpocrpaHe-
Hue. Ycau Panne Neocerambyx raddei
Blessig mmpoko pacrpocTpaHeH B -
CTBEHHBIX j1ecax Asuu (puc. 2).

Asusa: Kurait (Aubxoit, Oyussans,
Iyitwkoy, X361, XainyHussH, Xy6ait,
XyHanb, l3ancy, sancy, Inpun, JIsgo-
HuH, [lIsnbcy, Hlanbayn, Hlanben, Col-
vyaHb, lOHbHaHD, [yancu, WxonsaH).

Anonns (Xowpmy, lIukoxy), Ko-
peiickaa HapopgHo-JleMokpaTudeckas
Pecniy6nuka, Pecny6nuka Kopes, Taii-
Baub, Bretnam (EPPO, 2015, 2016).

Poccniickast ®epepanus (Janbuuit
Bocrox: ITpymopckit kpait, XabapoBckui
Kpait, AMypckas o61., EBpeiickas AO).

Buonornueckme ocob6ennocTu. Pas-
BMBaeTCA MIPEUMYIECTBEHHO Ha Iybe
(Quercus spp.) u xamrane (Castanea
spp.). VI3 nmuTepaTypHBIX JaHHBIX W3-
BECTEH C/IeAYIOIMil IepedyeHb pac-
TeHuii-xo3s1eB: Castanea crenata,
C. mollissima, Castanea sativa, Quercus
acuta, Q. acutissima, Q. aliena,
Q. dentata, Q. liaotungensis, Q. mongolica,

Q. serrata,
Q. variabilis. Kax
pacTeHusI-X035€eBa
TaK>Xe yIOMUHa-
1orca Castanopsis
cuspidata,
Castanopsis
cuspidata var.
sieboldii, Morus
sp. u Paulownia
sp. (pasButne Ha
MOC/IeHUX ABYX
OpeBECHBIX II0-
pofiax OTMedYeHO,
HO OJHO3HAYHO
He TOJTBEpPX[e-
HO TOCHEeTHUMU
HaONWOIEeHUA -
mn) (YepemnaHos,
1981, Pest Risk
Analysis.., 2018,
Tang, Yang at al,,
2011).

Ycau B IIpumopckoMm Kpae 06bI-
4eH B IIMPOKOIMCTBEHHBIX Jecax.
Jlet xyxoB B IIpuMopckoM Kpae npo-
MICXOIMT B KOHIIe MO/ M B aBIyCTe.
B [0KHBIX YacTsAX apeana: MPOB.
I'yancu, Kurait, o HabmofgeHAM aB-
TOpA, JIeT HAYMHAETCsI BO BTOPOIT II0O-
NOBYHe VIOHA. JKYKU JIeTAT HOYbIO Ha
CBeT. 3acenAnT IpeuMylLleCTBEHHO
CTBOJIBI YTHETEHHBIX PacTyLIUX Je-
peBbeB iy6a auameTpoM jo 52 cM (He-
penaHoB, 1981; Tang, Yang at al., 2012a).
BeTBM M CTBOJBI [IaMeTPOM MeHee
9 cM (u ¢ TonumHOI Kopsl < 0,5 cm)
He 3aCe/IAITCA YCadoM, I03TOMY MO-
NIOfible [lepeBbsl He IPUBIEKATeNbHbI
mng xyka (Yepemanos, 1981, Pest
Risk Analysis.., 2018, Tang, Yang at
al., 2011). JIM4MHKM >KUBYT CHaya-
7a TOf KOpOIi, 3aTeM B [IpeBecUHe,
MPOK/IAaBIBAIOT IIPOJOIbHbBIE XOMBI
(puc. 3). JInuyHKa Ipy pa3BUTUN IPO-
XOJJUT LIECTh NTMINHOYHBIX BO3PACTOB.
Cragusa MTUYINMHKA JIUTCA Ooee yeM
1020 pHeit. B mepBblit TOR TMYMHKNI
3UMYIOT Ha 2-11 U 3-J1 TUYMHOYHOM
BO3PACTHOI CTaJyy, BO BTOPOIL TOJ —
JIMYVHKA 4-TO U 5-TO BO3PACTOB, U B
TPETbIO 3UMY BCe IMYMHKY B 6 BO3pacTe
(B3pocinbie muunHKM). TpexmeTHsIs re-
Hepalys IPUBOIANUT K MACCOBOMY II0SIB-
JIEHNIO MMaro Kakzble 3 rofa. JImamukm
XVBYT U IOBPEX/AIOT JyOOBBIE CTBO-
JIBI, KaK IPaBUIIO, Ha BBICOTE HIDKE 4 M,
a OKYK/IMBaHJe IPOUCXOAUT B HUXK-
Heit yactu (1-4 M) crBonma. Konnue-
CTBO JNMYMHOK HPAMO 3aBUCHUT OT
TOJIIIMHBI KOPBL M uaMeTpa CTBONIA
(Fu, 2010; Tang, Wang at al., 2012a).

JIM9MHKM TOC/IeflHEr0 BO3pacTa Je-
JIAI0T KYKOJMIOYHYIO KOJIBIOENIbKY IIPO-
monpHO cTBONy (Yepemanos, 1981;
Tang, Yang at al., 2011). Kykonku
MOSIBNIAIOTCA B KOHIle MIOHS U MIONIe
(B ITpumopckom kpae P®). Monopnsre
JKYKJ OTPOXKAAIOTCS IPENMYILeCTBeH-
HO B miofie — aBrycre. [locenenne ycada
00ycoBnMBaeT rnbenb 0cnabIeHHbIX
nepesbeB (Sun at al., 2010; Sun, 2001;
Tang, Yang at al.,, 2012b). Mccnenosa-
HUA, IpoBefieHHbIe B Kutae, mokasanm,
YTO MMaro ycada Pagge MOryT mmuTaTh-
€51 COKOM, COYAIIMMCS U3 PaH, KOTOpbIe
OHJ CaMJ HaHOCAT Ha CTBOJIBI Ay0a.

Iuxn passutuA ycaya Papgpme pnurca
3 ropa. B kuTarickux nposuHIuAX JIgo-
HuH, [upyun u Baytpennaa Monronusa
VK IOSAB/IEHNS VIMaro MpUXOANTCS Ha
natel ¢ 20 mrona no 10 aBrycra. Beixop,
MIMAaro IT0Ka3aJl IOJIOKUTETbHYI0 KOp-
PETALNIO C TeMIIepaTypoit, HO OTpHUIja-
Te/bHYIO KOPPEJLALVIO C OTHOCUTE/IbHO
BJI&YKHOCTBIO B JYOOBBIX IPEBOCTOAX
(Fu, 2010; Pest Risk Analysis.., 2018;
Sun, 2001; Sun at al.,, 2010).

Croco6bl pacipocTpaHeHUA

M IIepeHoca

IIyTi ecTrecTBEHHOrO pacIpoCTpaHe-
Hus Neocerambyx raddei B mupe. VImaro
Neocerambyx raddei xoTb ¥1 CIOCOOHBI K
HIO/IETY, HO XapaKTepU3YITCA OTHOCK-
TEeJIbHO HU3KOJ MUTPAIVIOHHOM aKTWB-
HOCTBIO — COIIACHO JINTEePaTyPHbIM fIaH-
HBIM, JIETAIOT XXYKJ MajIo ¥ HEOXOTHO,
OO/BIIYI0 YaCTh BpeMeHY IPOBOJA Ha
TOM fiepeBe, Ifie IIPOXOANIO UX Pa3BU-
Tie. VIMaro B cpefiHeM CIIOCOOHBI pasjie-
TaTbCs Ha 160 M, HO MaKCUMMaIbHasI JUC-
TAHLVA T0JIeTa MOXKET JOCTUraTh 950 M
(Pest Risk Analysis.., 2018; Sun, 2001).
CrremoBaTenbHO, pacpoCTpaHeH e laH-
HOTO BpPEANTeNA 32 CUeT eCTeCTBEHHOI
MUTpalyy HelleJlecOOOpasHo paccMa-
TPMBATh KaK 3HAYVMBIIL /IS paclIype-
HYA ero apeana GpakTop. 3HaUUTEIbHO
60/1ee BepOATHBIM IIpefCTaB/LAeTCA 3a-
B03 Neocerambyx raddei ¢ pparmenramu
KPYIIHBIX IePeBbEB B HOBbIE PETVIOHBI,
I7ie BpeIuTe/b paHee OTCYTCTBOBAJL: CIIO-
COOCTBOBATb STOMY MOXKET TPaHCIIOPTH-
POBKa JipeBeCHHbI pa3/IMYHOrO KayecTBa
VI Ha3HAYEHMA: KPYIJIO HEOKOPEHHOI 1
OKOPEHHOI! [IpeBeCHHbI, IJIOMaTepu-
a7I0B, JPEBECHDbIX YIAKOBOYHBIX MaTe-
puanos, mwens u T.. (MCOM 9, 2004;
MCOM 15, 2004; Crangaptr EOK3P PM
8/3, 2010; Pest Risk Analysis.., 2018; Sun,
2001; VKM, 2013).

Pacnipoctpanenue Neocerambyx
raddei ¢ pacTuTenbHON HPOXYK-
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IMeil MpU MEXJYHApOZHOM TOp-
ropne. Hanbonee BeposaTHBIN 1 6bI-
CTPBIiL IyTh PAaCIpOCTPaHeHNA ycada
Panne — mepeBo3 MMYMHOK, KYKOJIOK U
JIMaro B pa3jM4YHBIX TecoMaTepyanax
IIPU TOPTOBJIe, B YaCTHOCTH C:

a) Ilecomarepuanamu,

6) KpeBecHOI! Tapoii, YIaKOBKOIL,

B) Jp€BECHBIMI OTXOHAMIA,

T') HeoOpabOTaHHBIMY IepEeBAHHBIMU
VB[EVSIMIA,

&) KPyIHOMEPHBIM HOCaLOYHBIM
MaTepuanaoM (mumameTrpoM Ooinee
9 cM), ABIAOIUMCA pacTeHUEM-
XO35MHOM JIJIS ycada;

e) IpyruMu rpy3amiu (He ¢ KOPMOBBI-
MY PaCTeHUAMM).

Ocoboe BHMMaHMe ClefyeT obpa-
TUTb Ha BOSMOXKHOCTD 3aHOCA Bpeiu-
TeJIA C IEPEBAHHON Tapoll, OAOHAMM
(EPPO, 2015; Massaro & Passari, 2012;
Pest Risk Analysis.., 2018).

Jlecomarepuaibl, Tapa U gpeBecHbIe
orxonbl. OCHOBHBIM CIIOCOOOM pac-
IIPOCTPaHEHN A BpefUTeNA SABIACTCA
IepeMellieHNe TeCOMaTepuanos, 3apa-
>KEHHOJ! TapBbl WV MHBIX YIIAKOBOYHBIX
IpeBecHbIX MaTepUajIoB U3 OffHOM CTpa-
HBI B IPyTyI0. TO MOTYT OBITH OpeBHa,
ApoBa, pa3nuyHble IUIOMaTepUab,
TIOfIIOHBI, iepeBsIHHASA Tapa.

JpeBecHble YIIAaKOBOYHbIE MATEPH-
azpl, He 00paboTaHHble TePMUYECKN
VLM XVMUYeCKN (B COOTBETCTBUM C
MC®M 15), aBnamTca Hanbolee Be-
POSITHBIM ITyTeM 3aHOCA KapaHTMHHBIX
HaceKOMBIX-Kcunodaros. B mporecce
MeX/yHapOJHOJ TOPrOB/IM IIepeMela-
I0TCSI OTPOMHBIE KOIM4eCTBa TOBAPOB B
IepeBsHHON yrakoBKe. Tak, Halrpumep,
II0 OLleHKaM, OCHOBaHHBIM, Ha aHa/Iu3e
KOJIMYeCTBa I'PY30BbIX KOHTEIHEPOB,
nepesBo3sauux troBapel 3 Kuras B EC,
exxeropHo u3 Kuras npubsiaet oxono 4
MJIH TPY30BbIX KOHTEIIHEPOB, COfepa-
IVIX YIIAKOBOYHBIIl MaTepuas U3 TBEp-
moit gpesecunsl (Pest Risk Analysis..,
2014; Pest Risk Analysis.., 2018).

[IpeBecHble OTXOIBI U IPOBA MOTYT
¢ 6osblIell BEpOATHOCTBIO COLIEP>KATD
BpefjHble OPTaHM3MBbl, 4eM KpyIias
ApeBecUMHa WU MUIOMaTepyasl, I0-
CKOJIbKY, KaK IIpaBUIO, OHU 6Oosee
HU3KOTo KadecTBa. OHaKO BBIXKVBa-
HIle TMYMHOK B [PEBECHBIX OTXOHAX
3aBJCUT OT pa3Mepa KYCKOB fiepeBa, U
OT TOTO0, IIOfBEPraNch 1M OHM OOpa-
60TKe (HampuMep, ApeBeCHble OTXObI
MOT'YT aIJIOMepypOBaTbCA B OPUKETDI
VIV aHAJIOTMYHBIe POPMBI, a aryioMepa-
LVISI TOBPEXAAET BPESHBI OPraHN3M)
(Alakangas, 2010; CEN, 2011; EPPO,

2015; Pest Risk Analysis.., 2018; Sun at
al., 2010).

Omniky He SIBIAIOTCS IIyTEM pac-
npocrpaHenusa pna Neocerambyx
raddei, NOCKONIbKY BpeHBIl OPraHU3M
He MOXXeT BBDKJTb B 3TOM TOBape
(Pest Risk Analysis.., 2014; Pest Risk
Analysis.., 2018).

[IpepmonaraeMoe MCIIONb30BaHNME
VIMITIOPTUPYEMBIX [JPEBECHBIX OTXO/OB
HemsBecTHO. Eciu oHM mcnonp3yorcs
IUIsI IPOM3BOJCTBA dHepruu (CKura-
HII5I), TO BEPOSITHOCTD IIePEHOCA OYEHb
Hyuska. OHa MOXeT GbITh BhILIE, €CTIN
[ipeBeCHbIe OTXOABI XPAHATCS Ha OT-
KPBITOM BO3[{yX€ MUHUMYM HECKOJIbKO
Hefe/lb, B IOAXOAINX YCIOBUSAX ISl
[OSIBJIEHNs] BPEJHBIX OPraHM3MOB I B
HEIIOCPeNCTBEHHOI O/IM30CTI OT pac-
tenmit-xosseB (VKM, 2013).

eBeCHasl Irerna (YUIIChI) U JpeBec-
Hasg Macca. [TapTuu fpeBecHOI 1Ijers
9acTO NPEACTABIAIT CO6OI cMech
[peBeCHHBI Pa3aNYHbIX HOpox. Oun
MOTYT COfiep)XaTh OTpaHMYEeHHOE KO-
JINYECTBO BUJIOB IPEBECUHbBI KOPMOBBIX
PacTeHMIL, 9YTO CHIDKAET BEPOSTHOCTD
3aHOCa 9TUM IIyTeM PacIpOCTPAHEHNs
(Alakangas, 2010).

ITpomecc mpomM3BOACTBA [peBec-
HBIX YUIICOB (IENbl), T.e. M3MeENIb-
JeHNe M OTKAJIbIBaHMe, OOBIYHO WC-
K/I09aeT BO3MOXHOCTb PasBUTHS
HaceKOMbIX-Kcunodaros (Hampumep,
A. glabripennis (Alakangas, 2010)). Oz-
HAaKO B pe3y/IbTaTe 9KCIIEPUMEHTOB,
IPOBEflEHHBIX Ha APYroM Kcuaoda-
re, Agrilus planipennis, McCullough
et al., 2007, orMeueHO, 4TO HeOO/b-
IIOJ TIPOLIEHT NTNYMHOK MOXKET BBI-
KUTh B IIpollecce OTKa/IbIBaAHMS,
KOI/ZJa Ha M3MeIbYaoINX VUM M-
($hOBaIBHBIX MAIIMHAX MMEETCSI CUTO
pasmepom 6osee 2,5 cm. Pasmep nu-
YMHOK IMO3[HUX BO3PAaCTOB pPasBI-
tua Neocerambyx raddei pocturaet
38-65 MM B IJIMHY, KYKOJIOK — 26-52 MM,
B3pOCTIBIX 0cobelt — 25-52 MM (Yepe-
naHoB, 1981; Tang, Yang et al., 2011).
Tonbko mos3pHye Qaspl pa3BUTUA JIU-
YMHOK, KYKOJIKJ M B3POC/IbIE 0C06wH,
BO3MOXXHO, 3aBepIIaT CBOe Pa3BUTIE,
€C/IM OHM BBDKMBYT B IIPOILlECCE U3-
MesnbueHyst. Ha paHHMX sTamax mams-
KV BDSIf; /U IIPOFO/DKAT CBOE PA3BUTHE.
Sitna Neocerambyx raddei oTknapbiBa-
IOTCsI Ha JKUBBIX [IEPEBBSIX U He OyRyT
OT/IOXKEHBI Ha [IPEBECHBIX YMIICAX [IOCIIE
nepepaboTKM.

EBpomneiicknit cTanfapT o TBepfo-
MY TOIUIMBY UAEHTUPULMPYET YeThIpe
KJIacca IpeBeCHOI 1ierbl (YMIICOB) B
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COOTBETCTBUM C Pa3MepoM 4dacTuis (T.e.
IPOXOAAIIUX Yepe3 CUTO C KPYI/IBIMU
OTBEpPCTUAMIU YKa3aHHOTO pa3Mepa); B
caMOM 6OJIbIIOM KJIacce IO MeHbIIIeNn
Mepe 75% ApeBeCHBIX YUIICOB JIO/DKHBI
COCTaB/IATh 8-45 MM, MaKCUMYM Ha 6%
60rplire 63 MM (HO MeHbIIIEe, 4eM 120 MMm).

Bo Bpemsi XpaHeHUs: M TPaHCIOP-
TUPOBKYU BHYTPU CEpPLEBUHBI CTBOMA
MOTYT JOCTUTATbCS CMepPTe/bHBIE Jiis
OpraHM3MOB TeMIIepaTypbl (B pe3yib-
TaTe Mpolecca KOMIOCTUPOBAHNS), U
MHOTMe 0co6M He BBDKMBYT. OfHAKO
4aCThb OPraHM3MOB MOXXET BBDKUTD,
0C00eHHO B tepudepuitHbIX YaCTSIX, I7e
temiepatypa Hiwke (EOK3P PM 5/3,
2007; Van der Gaag et al., 2008; Yang et
al., 2011). 3aHoc 6ymeT Hanbosee Bepo-
STHBIM, €C/IV ApeBeCHbIe YNUIICHI OYAyT
OTIPY>KEHBI BCKOpe IIOC/Ie IPOU3BOJ-
CTBa 1 OY[[yT XpPaHUTHCA HAa OTKPBITOM
Bo3fiyxe (T.e. JaBas BpeMs BPeLUTEIIO
IJIsL 3aBEPUIEHNS] PasBUTH) WU WUC-
HIOJIb30BATbCA JIA MYy/IbY/POBaHMA.

Yuncel (miena) pa3MepoM MeHee
2,5 ¢cM B KaXX[JOM M3ME€PEHUN HE MO-
TYT CIIY)XKUTh ITyTeM PacIpOCTpaHeHNs
ycada Pappe. Illena 6orbinero pasmepa,
TepMUYecKy Mmoo XumMmdecky o6pabo-
TaHHas He MOXKeT COflepXKaTh ycada HU
Ha Of{HOVI CTa/{UY Pa3BUTHU.

OTx0onbl IepeBo0b6pabOTKM B BUIe
CTPY>XKM He MOTYT OBITb IIyTeM pac-
IpOCTpaHeHNus Kak ycada Papze, Tak u
IPYTUX CTBOJIIOBBIX BpERUTENIEIL.

PacTenusa pnsa mocagku pacTte-
HUJ-X0351eB (KpOMe CesIHIIeB M CEMSIH)
U3 MecT, rine oburaer Neocerambyx
raddei. Sliinia MOTYT IPUCYTCTBOBATD
B KOpe, JIMYVHKM ¥ KYKOJIKM B CTBOJIAX
nnu BerBax (Gressitt, 1942). ITaHHbIiT
IyTb paclpOCTpaHeHNs BKII0YaeT TaK-
JKe KOPHH.

Puck 3aHOCa 9TUM IIyTeM MOXeET
OBITb TONIBKO Yepe3 KPYITHOMEpPHBIe Ca-
JKEHIIBI PACTEHUII-X0351€B A1aMeTPOM
9 cM u 60mee (Massaro & Passari, 2012;
Pest Risk Analysis.., 2014; Pest Risk
Analysis.., 2018; Tang, Yang et al., 2011).

Cpesansble BeTBU. Cpe3aHHbIE BET-
BJ MOTYT VMMIIOPTUPOBATbCA C JEKO-
paTuBHbIMU Lenmsmu. Ha cpe3aHHBIX
BeTBAX MOTYT IIPUCYTCTBOBATD LA U
mnarHKU. OHAKO Cpe3aHHbIe BETBY,
KaK [IPaBUJIO, CTIUIIKOM MaJIbl Ji/IsI TOTO,
YTOOBI TMYMHKY 3aBEPIIVIN CBOE Pa3-
BuTye (TOMIIMHA BETBU JO/DKHA OBITH
He MeHee 9 cM). [loaTomy puck nepe-
Jauyl paCTeHUIO-X03AMHY, I7ie BPeIHBII
OopraHmsM cMor Obl 3aBEPIINTH CBOII
JKU3HEHHBIN IIVKII, O4eHb Ma/IOBEPOsi-
ten (EPPO, 2015). HeT HUKakux maH-




Fig. 2. Geographical distribution of Neocerambyx raddei in the world (EPPO Global Database, 2015)

Puc. 2. Teozpaguueckoe pacnpocmpanenue ycaua Padoe Neocerambyx raddei 6 mupe (EPPO Global Database, 2015)

HBIX, 4TO Quercus VI APyTrye BUMDI
pacTeHMII-X035eB VICIIONb3YIOTCA [
9TO 1e/N.

Nudopmanus mo pacupocrpane-
Huio Neocerambyx raddei mpyryvm 1ry-
TAMM (He ¢ KOPMOBBIMM PacTeHUAMM).

C npyroii mpopykiiyeit («aBTOCTO-

Tang, Yang et al., 2011). Onnako Bpep-
HBIIl OPraHU3M HE CMOXKET 3aBEPIINTD
CBOE Pas3BUTHE B U30/IMPOBAHHON KOPe
U, CIETIOBATENBHO, HE CMOXKET TIepPeiiTu
Ha IOAXOMAIIEro X03sAMHa.

DpPYKTHI, ceMeHa PACTEHUIT-X034-
€B, ouBa. Heumazunanvrvie cmaouu

IOM»). BpenHble opraHn3Mel mOTeH-
[[MaJIbHO MOTYT MPVCYTCTBOBATH IIPK
MI060M MMITOpTE WIM IPK IepeMelrie-
HIV IMIIOPTUPYEMbIX TOBAPOB, OHAKO
pucK GymeT orpaHMYeH KOMMIECTBOM
B3POC/IBIX 0cobeli, a Hanmnuue 6onee
OJIHOJI B3pOC/IOl 0COOM B ApTUM Ma-
noBeposTHO. CyljecTByeT 60/IBIION
PYVICK HTPOLZYKIMY B OPTAX U APYTUX
IIYHKTaxX Bbe3[a M3-3a BO3MOXXHOTO
XpaHeHus1 GOJIBLIOTO KOMNYECTBA VM-
[IOPTUPYEMbIX TOBAPOB, YTO YBEINYN-
BaeT BEPOSITHOCTb OJHOBPEMEHHOTO
IPVCYTCTBUSI HECKOMBKMX B3POCTIBIX
ocobeit u ux crapuBanue. Takke PUCK
yBemumBaeT GaKT MpUBJIEYEHNS NMa-
IO MICTOYHVKAMM CBETA.

B3apocible 0co6M MOTYT IIPUCYTCTBO-
BaTh Ha XPAHSILIMXCS TOBAPAX [1O BHIBO-
3a. Hammdme 3apakeHHBIX [lepeBbEB B
OKPECTHOCTSIX CK/IAf{OB VI TEPMIHAIOB
OygeT cIocoOCTBOBATh JajIbHelllle-
My 3apakeHNI0. BpengHble opraHusMel
BCTPeYalTCs BO BpeMs JieTa B3poc-
NbIX ocobell. [laHHBI ITepuOJ O4eHb
[UIVHHBII U Pas3iNvIaeTcsl B CTPaHAX B
3aBUCUMOCTH OT UX reorpaduaeckoro
II0JIO>KEH S

Vmaro Neocerambyx raddei mo-
IyT KOHTaKTMPOBATh C TOBAPAMU [Isl
9KCIIOPTa C Mas 110 CEHTSIOPb ¢ MaKCH-
MaJIBHBIM PUCKOM C CEPENVIHBI Masi 1O
CEeHTAOPSL.

Kopa pacrennii-xo3sseB. Tonbko
SIL}a MOTYT OBITD CBA3aHBI C KOPOIL, I10-
CKOJIBKY OHYI OTK/IJIbIBAIOTCS B TPELIY-
Hax Ha kope (Pest Risk Analysis.., 2018;

Neocerambyx raddei He BcTpedaroTcs Ha
(B) 9THX Y9aCTSAX PACTEHNM-XO35IMHA VTN
B [I0YBe ¥ II03TOMY VX BPSIJ, /I MOXKHO
OyzeT 3aHeCTY C JaHHOJ PO YKIMEIL.

Me6enb u nIpeiMeTBI, CIIe/IAHHBIE U3

eBeCHHbI KOPMOBBIX pPacTeHmit (pac-
TEHUIL-X0351eB). JINUMHKU U KYKOIKK
MOTYT IIPUCYTCTBOBaTh B Mebenn u
LPYTUX IIPEfMETAX, B YACTHOCTH B fie-
PEBSIHHBIX [IETA/ISAX, KOTOPBIE He BUHbI
CHapy>Xu (HampyuMep, paMbl KpOBaTu).
O6paboTka (HarpuMep, pacIiI) MOXeT
YHUYTOXXUTb HEKOTOPBIE U3 HIIX, HO He
BCe, a JIMYMHKY U KYKOJIKM € G0JIbLiet
BEpPOSATHOCTBIO 3aBepIIaT CBOE PasBy-
TVe U IOSIBATCS Ha MIO3[HNUX 3TANax
sku3Hy. Coo6maeTcst 0 MOsIBIEHNN 13
Me6erny off0OHBIX BPESHBIX OPraH3-
MOB, Takux Kak Monochamus spp. (Pest
Risk Analysis.., 2014), Semanotus spp.,
Chlorophorus spp., Batocera spp. (EOK3P
PM 8/3, 2010; FAO, 2013a; Lobl &
Smetana, 2010).

Ha cknapax, rie mpogo/bKuTenbHoe
BpeMsI XPaHUTCsI 60/IBIIOE KOMIYECTBO
Mebesn, BEpOSITHOCTD IOSIBIEHNs He-
CKOJIBKMX B3POC/IBIX 0CO6e€lL, KOTOpbIe
Morny 6Bl CHAPUTHCS, BbILIE, Y€M B
CITy4asXx, KOTZia epeBsHHBII MaTepyas
B CKaTble CPOKM OTIIPAB/ISIETCS] KOHEY-
HOMY IIOTpeOUTeIO.

ITepeHoC 6ostee BepOSITEH C IpefMe-
TaMu 1 Me6eITbIO IS YINYHOTO YICIIONb-
30BaHILS, YeM C IIpefMeTaMI 1 MeOeTbIo
[UISL VICIIO/Ib30BAHMS B IIOMELEHNN
(SEAP, 2009; Sun, 2001). Ongnako fpeBe-
crHa Quercus HEIIPUTOFHA [JISI VICIIO/b-

30BaHNUA Ha OTKPBHITOM BO3JIyXe, eCIn
He BBICyIIeHa U (1) He o6paboTaHa
HPOTUB BO3MOYXHbIX IPEBECHDIX THIIe-
BBIX 00J/Ie3HelT ¥ BpeIHbIX OPTaHNM3MOB
COOTBeTCTBYIOIMMY QYHTUUVAaMI/
MHCeKTULVITaAMIL.

[IBy>XeHUe ONVIHOYHBIX ocobell,
LOCTaBKa >KUBBIX XYKOB, HAIIPUMED,
HpOfiaBaeMbIX ¥ OOMEHVBaeMbIX KOJI-
JeKIIMOHepaMy. Ycauu MOMYIAPHBI
Cpefy KOITeKIIMOHEPOB >KYKOB; IMaro
Neocerambyx raddei moryt o6MeHM-
BaTbCA SHTOMOIOTaMU-9HTY3MaCTaMI,
HO CKOpee BCero OHY OYAyT peann3oBbl-
BaTbCs B BU/JE BBICYIIEHHBIX 00PasLOB.

BpemoHocHoCTh

Ilo maHHBIM MUTEPATYPHI, Ha 3apa-
JKEHHBIX JepeBbAX HaOMOgaeTcs yChl-
xaHue KpoHbl. OTMe4eHO, YTO B Te-
YeHNe MOCNeNHNUX IBYX AeCATUNEeTUI
Bcnblnky Neocerambyx raddei Habmio-
namich B CeBepo-Bocrounom Kurae (B
YaCTHOCTM B NMpoBMHIUAX LI3unune,
BuyTtpennsas Mounromusa (Neimenggu,
JISOHVH) Ha MOHTOIBCKOM Aybe U
Q. liaotungensis, BbI3BaBIIVe KOOI~
YeCKMil M SKOHOMMYecKmil ymep6. B
9TVX 3apaKeHHBIX yOOBBIX ecax 45%
IepeBbeB 6bUIM 3aceneHbl ycauoM (Fu,
2010, FAO; 2013a; Smith et al., 2004;
Wang, Yang et al., 2010Db).

Bornee >xu3HecnocoOHbIe JepeBbs
Iy6a B IyYIINX YCTIOBUAX MECTOIIPOU3-
pacTaHus, KaK IpaBUJIO, COIIPOTUBIIA-
I0TCS JKM3HENEATETbHOCTY TUYMHOK,
3a/1MBasg UX COKOM, a MeCTa MOBPEeX-
IeHNUI 3apallMBalOT KaJIMIOCHBIM Ba-
JIMKOM ¢ 00pasoBaHyeM YTOJIEeHUI
CTBOMA. ITOT BUJ, IPEIOYNTAET Halla-
JaTh Ha CIeJIble ¥ IIepeCcTOMHbIe fiepe-
BbA, U laXKe B CITy4asaX MX BbDKMBAHUA
3apa)keHNe yCadoM MPUBOAMT K 3HaYM-
Te/IbHBIM 3aJjep>KKaM POCTa, ONaflaHIIo
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JIMCTBBL, CHYKEHUIO S3HEPTUM POCTa U
TOBapHOCTY IpeBECUHBI (M3-3a IVIOTHO
PpacIioo>KeHHBIX IPOTSKEHHBIX Tajie-
Ppet, CeTaHHBIX TMYMHKaMY ITTyOOKO B
IOpeBecuHe).

VYiuiep6, HaHOCKHMBIIl [epeBbiAM
KalllTaHa CbheJOOHOro, MOXeT OBITh
0COOEHHO 3HAaYMTENIbHBIM, TaK KakK ycad
IpeAroYnTaeT HanagaTb Ha OCIab/eH-
HbIe JiepeBbs, a Ha CeBepo-3anajHOM
Kaskase PO fepeBps KalllTaHa B HaCTO-
slilee BpeMsl yKe CUJIBHO OCTIab/IeHb 9H-
IDOTVEBBIM PAKOM, BbI3bIBAEMBIM IPKO-
HbIM 11atoreHoM Cryphonectria parasitica
(Murrill) Barr (EPPO, 2016). K Tomy >xe
MOTEHIMAa/IbHble KOHKYPEeHTbI ycada Pap-
e — ycauu pona Cerambyx He IOBpeXX/ia-
0T JIepeBbsI KaIlITaHa, VX U3M00/IEHHbIM
KOPMOBBIM pacTeHMeM ABJAeTCH Ayo.
IIpu axknmmatusauum ycada Papne B
palioHax Ipou3pacTaHM:A KalllTaHa Cbe-
TOOHOTO, ycad MO>KeT BbI3BaTh 100% ru-
6e/b KallITAaHOBBIX JIPEBOCTOEB.

Ycad moBpexziaeT CTBOMIBL ByOOB, B
0COOEHHOCTM TaKMX BUAOB: Quercus
liaotungensis u Q. mongolicus, 1 HaHO-
CUT 3Ha4YUTe/IbHble IIOBPEXJEHUs B
€CTeCTBEHHBIX JYOOBBIX /ecax. TUM
BpeguTeNeM B KUTAVICKOV IPOBVHLINY
JIsionnH 6b1710 3apakeHO 0KO710 264 000
ra, wi 40% ot gy60oBOro IPEeBOCTOA.
ITnoTHOCTD HOMY/IALMY OOBIYHO BBICO-
Kas, B CpelHEM 6.5 MHMBUYaIbHBIX
ANIEKIaI0K, MaKCUMYM 156 aui Ha
1 nepese (Fu, 2010; Pest Risk Analysis..,
2018; Tang, Yang et al., 2011).

Bpepurenp atakyeT B OCHOBHOM
IyOBl Ha IpsAfaX, Ha BEPXHUX CKIOHAX
U COMHEYHBIX cKIoHax rop (Tang, Yang
etal., 2011).

MeTonbI BHIABIEHNSA

MonutopuHr. Pactenus MoryT ObITh
OCMOTpEHBI BU3YaJIbHO Ha IPU3HAKY
HaJIM4Msl BPEHOTO OpPTaHM3Ma: BbI-
XOJHble OTBEPCTHS VI IPUCYTCTBYE
nuanHoK Neocerambyx raddei (Pest
Risk Analysis.., 2018; Tang, Yang et al,,
2011) (puc. 4). [lopaxxeHHbIE CTBOJIBI
IepeBbeB OOBITHO BBIJIENAIOT COK, KO-
TOPBIM IIMTAIOTCA B3pOCIble XyKu. Pe-
Ty/IgpHble HaOMIOfeHNs HeOOXONVIMEL,
YTOOBI OOHAPYXXUBATh 3apaKeH)e Ha
panHeM atare. B3pocibie ocobu siBsi-
10TCs 60MIBIIMY XXyKamu (2,5-5,2 cM),
YTO IIO3BOJIAET JIETKO UX OOHAPY>KUTb.
XopouIo U3BEeCTHO, YTO ycadel J1erKo
MOXXHO NPUBJIEYDb C MIOMOILIbIO MNTA-
Te/TbHBIX >KUIKOCTEI, OHAKO 9T METO-
Il 3¢ GeKTUBHBI IIPOTUB KCMIO(]aros,
KOTOpbIE MUTAIOTCS MEPTBOI VJIN THU-
JIOJ APEBECVHOM, VI MEHEee VIV COBCEM

He 9 GeXTUBHBI JId APYTUX BUMIOB,
0COOEHHO JI/Is1 TAKMX, KOTOPBIE Mopa-
JKaIOT JKVBBIE JIePeBbsA, B YaCTHOCTU
Neocerambyx raddei. B neiicTBuTeND-
HOCTY, ofo00HasA noBymKa apdex-
TUBHEJ BCETO, KOTAAa OTHOCUTENbHAs
BJI)KHOCTD BO3JjyXa HM3Ka, [IOTOMY 4TO
B3pOCIIble 0COOM UILYT BOXY. DTOT Me-
TOJI, TIOKa He SIBJIAeTCA HaJeXXHBIM VTN
3¢ beKTUBHBIM [/I MOATBEPXKIEHNS
o6HapyXeHMA.
IIpuMeHeHMEe CBETOBBIX JIOBYIIEK.
B KuTae m0oByMIKM 110 TPYHLIMITY «IIPU-
BJIeYb M YHUYTOXXNUTb» (OCHAllleHHbIe
Y®-namnamMu) IpOJAIOTCS PaCTEHNEBO-
mam (toproBast mapka “Bodisun”), Ho nx
3¢ deKTUBHOCTS ellje He MOATBEPKIeHA
IOKyMeHTasnbHo Ay Neocerambyx raddei.
Ha ocHoBe usy4enus ¢ororakcuca
uMaro ycada Pajjie 6510 06HapyskeHo,
YTO CIIeI[MaJIbHBIN YePHBIN CBET MPU-
BJIeKaeT B3pocibix XykoB (Yang, Tang,
2011). Bbutu MCOBITAHBI [IECSITh PAa3HBIX
VICTOYHVIKOB Y/IbTPagMOTIeTOBOrO CBeTa
C myHOM BOMHBI 0K0/Mo 300 HM Kak B
TIOMeIIleHN N, TaK I B Jlecy. Pe3ynbrarsl
oKasanuch GaHTACTUIECKUMU: OJUH
JVICTOYHUK CBeTa NPUBJIEKAN B HepU-
0] aKTMBHOCTM MIMaro Makcumym 20
KT JKYKOB ycaueil (430 ocobeit B3poc-
JIBIX J)KYKOB BeCOM 1 KT B cpefjHeM) 3a
ofHy HO4b. B 2008 rogy B IpOoBMHLINMK
[vpuH cenuanbHas CBeTOBaA JOBYII-
Ka YepHOTO CBeTa MpMBJIEK/IA U YHII-
Toxxuna 24,16 T umaro ycada Papne u
14,95 T 6b110 YyHU4YTOXeHO B 2011
roxy. CaMKU >KYKOB 13 JIOBYILEK B Ile-
PUOJ MMKa paHHErO MOSIBIEHNUs ObUIN
BCKPBITHI, ¥ OHM COZEpP>Kanyu OKOJIO
30 sAu1, MOYTU CTONBKO K€, CKOIIbKO y
IeBCTBEHHBIX CAMOK. DTH Pe3y/IbTaThl
CBUMETENLCTBYIOT O TOM, YTO OT/IOB-
JIeHHBIe CaMKM Ilepef IpUBIeYeHIEeM
Ha CBeT iaKe He YCIIe/N ellfe OTIOXUTD
saina. TakuM o6pasom, 6onblas 4acTh
IION /LALLM BpefyuTes Obla IMKBUAN-
poBaHa [0 pa3MHOXXeHMs. B nmpoBuH-
uyy [MpyuH NIOTHOCTDb BpefuTesneil B
JIECHOIT 30He ObI/Ta CHIDKEHA IPUMEPHO
Ha 90%, Ipu NpUMeHEeHUN JIOBYIIEK
yepHoro cBeta (Yang, Tang, 2011).
BepoATHOCTP NPOHMKHOBEHUA U
akknumatusanuu Neocerambyx raddei
B eBpomneiickoit yactu Poccun
CeBepHas TpaHMIla aKTVBHOTO pac-
npocTpaHeHusa ycada Neocerambyx
raddei IpOXORUT IIPUONTU3UTENIBHO 110
mypote 52° c.i1. Ha reppuropym Poccun
JaHHasA IIVPOTa COOTBETCTBYET I0KHOM
gacTy XabapoBCKOTo Kpast 1 AMypCKOI
obmactu. Ins eBpomerickoit yactu Poc-
cuiickont Pepepanun aro: Kypckas, Bo-
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ponexxckas, CaparoBckas u OpeHOypr-
ckast obmacty, a Ha tore — Kpbim, KaBkas,
a Taroke YepHOMOpCKOE obepexbe.

OTHOCUTENBHO OTaronpUATHBIMU
30HaMI /I pacIIpOCTPaHEHMs U IIPO-
SABJIEHNSI BPEOHOCHOCTU BpPERUTENA
ABJIACTCS TEPPUTOPYA, PACIONIOKEHHAS
I0)KHee IMPOThI PocTOBCKOI 06/1acTH.
Iro cnepyomye pernons: Kpacnopap-
ckuit kpaii, CTaBpONoOnIbCKuil Kpaii,
Peciy6nmmxa Kpoim, PocToBckas 06-
nacTh, AcTpaxaHcKas o6macTb, Pecy6-
nuka Kanmbikus, Pecny6nuka [lare-
craH, Pecny6nmuka KapauaeBo-Yep-
kecus, Pecnybmuka Kabapanno-ban-
kapus, CeBepHasa Ocetusa — AnmaHus,
Yeuenckaa Pecry6muka, Pecrrybmmxa
Murymertns.

Ham6onee 67usKkuit TUI K1uMaTa 13
IiepednCIeHHbIX Bbille — B KpacHopap-
cKoM Kpae, Pecry6mmke Kppim.

Meps1 60pbObI

¢ Neocerambyx raddei Blessig

Vicnionb3yemble MeTORbI KOHTPOJA
BK/IIOYAIOT (PUTOCAHUTApHbIE MEPBI, Ta-
Kye KaK IpoBefieHN e KapaHTMHHOTO MO-
HMTOPYMHTA B IMTOMHUKAX, COXOKEHME 3a-
P@KEHHOTO PACTUTEIBHOTO MaTepyaIa, a
TaXOKe 00pe3Ka M CONOKEeHNe 3apaKeHHBIX
IepeBbeB. [lepeBbs TaloKe MOXKHO 06pa-
6aThIBaTh PV IIOMOIY XUMUYECKUX U
OVOTIOTYeCKIX MHCEKTHUIIVIOB.

MeTopbl BO3MOXXHOTO KOHTPOIA
ycaua Neocerambyx raddei Ha Teppu-
topun Poccun. K 4mciny ocHOBHBIX
METOJIOB KOHTPOJIA B pajloHax, Ifie ycad
Neocerambyx raddei oTcyTCTBYyeT, OTHO-
CATCSA KapaHTVHHBIE MEPONIPUATHSL.

Llenblo aHHBIX Mep ABIACTCA Ipe-
ROTBpallleHMe 3aB03a M3BHE Ha JIpy-
ryio Teppuroputo ycada Neocerambyx
raddei. KapaHTUHHBIe MepONPUATHUS
IpefonaraloT orpaHuyYeHue BBO3a
IpeBeCUHBI 13 PailOHOB PacIpoOCTpa-
HeHus ycada Neocerambyx raddei.
9ro crpansl: Kurait, Kopes, Anonus,
BreTtHaMm. Taxoke HeOOXOUM TIIATENb-
HBII JOCMOTP IPY30B, IPUOBIBAIOIIIX
n3 JJanbHeBOCTOYHOrO pernoHa PP, B
0COOEHHOCTM BCEX BUMIOB JIPEBECHHBI
ny6a, BKIOYasA Tapy us ayba. Ipese-
CYHa, BBO3JMMas U3 STUX PErVOHOB,
Io/DKHA OBIT 06paboTaHa METOAMM,
KOTOpble 00eCIIeYNBaOT MOTHYIO THU-
6enp Bpepurens. PuUToCaHUTApHbBIE
Mepbl HOCTATOYHO HOAPOOHO U3JIO0-
>keHbl B craHfaprax EOK3P PM 8/3 u
np. (MCOM 9, 2004; MCOM 11, 2004;
MCOM 15, 2004; Crangapt EOK3P
PM 8/3, 2010; Alakangas, 2010; CEN,
2011; FAO, 2013a).
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ig. 3. Larvae galleries of the chestnut trunk
"borer on the cut trunk of Mongolian oak
(photo by the author)’

Puc. 3. Tuuunounvie xo0vt ycaua Padoe
Ha cnuste Cieoa MOH20MbCK020 0y6a
(¢pomo aemopa)

XumMudeckoe perynmposanue. VIs-
BECTHBI C/IeAyIOlye CIIOCOObL: HaHece-
HJle IeCTULMAOB Ha CTBOJBI IepPeBbeB
(kax Kpacky) A/ peryiupoBaHMs /M-
YMHOK, MHbeKIUY NeCTULNIOB B BBI-
XOIHBIE OTBEPCTVS MU ONOKMpOBaHue
BBIXOJIHBIX OTBEPCTUII TKaHbIO (Ipo-
MIUTAHHOI IIeCTULMAMY) 11 YHUYTO-
JKEHUA JTMYVHOK U B3POCTIBIX 0co0ei,
u pymuranua 3apakeHHBIX JlepeBbeB
KOHKpeTHbIMM mectuiypamu. Heko-
TOpble MHCEKTULIMADI IIPYIMEHSIOTCA B
Kurae (SEAP, 2009; Sun, 2001).

PexoMeHJ0BaHHbIe XVIMUYECKUE
BellecTBa (M3 CHVCKA MECTULUAOB U
arpOXMMMKATOB, paspellleHHbIX K Ipy-
MeHEeHMIO Ha Tepputopuu Poccurickoi
®eneparnn, 2019 rox):

- UL peryIupoBaHus IMYMHOK, KO-
TOpBIE Y>Ke B ApeBeCUHe: AYMeTOaT, Ma-
JIATVIOH, ie/IbTaMeTPVH, PEeHUTPOTIOH
Y UMMJAKTIOTIPUL;

- N perynmMpoBaHus Aul: ¢eHu-
TPOTIOH, fe/IbTaMeTPVH, PUIPOHUI U
LIUIIePMETPUH.

MHorye U3 Iepeyyc/IeHHbIX BbILIe
aKTVMBHBIX BEIIeCTB MMEIOT OrpaHude-
HIS B MICTIO/Ib30BaHMy (HaIpyuMep, OHU
He MOTYT IPUMEHATLCA B IIEPYIOJ L{BeTe-
HVS IV IIPYMEHSIOTCS 32 OTHOCUTED-
HO 6OJIBILON IIepMOJ BpeMeH! 1o cHopa
ypoxas). PacubUieHue MHCEKTUIIIIOB
IIPYMEHSETCS TONIbKO NPOTUB B3pOC-
JIBIX 0c06eit, HO OHO 3P PEKTUBHO NI
B C/Iy4asX KOHTAKTa VM HOHajaHMsA
BHYTpb. Vcnonb3yeMble B HacToslee
BpeMs MHCeKTUIMADL, TaK1e KaK Iupe-

TpOUABI (HAIIpyIMep, eNIbTAMETPUH, LiH-
[epMETPVH) IPOTUB JIVCTOIPHI3YLINX
(mcTOBEPTKM, T/ISA U AP.) BpeRuUTEnei
MOTYT OBITb B HEKOTOPOI! CTeleHN 3¢-
(beKTVBHBI, HO OHM He 0Oecrieyar 3aIuTy
Ha Bech niepyop teta Neocerambyx raddei.

CucreMHbIe MHCEKTUIV/BI, TaKue
KaK MMIAK/IOIPI, MOTYT IPYMEHSTh-
51 Ha [IeKOPATVBHBIX JIEPEBbSIX METOLOM
MHDBEKIUIT 1M 06pabOTKO IOYBBL, HO
HaHHasA 06paboTKa 13-3a BBICOKOIL Ce-
6eCcTOMMOCTI He MOXXET IIPUMEHSATHCS
B JIECHBIX O1OL[eHO3axX. [laHHBIT BUJ 00-
paboTKM HepeHTabeleH, 0COOEHHO s
[pUMeHEHVsI Ha OO/bIINX IUIOIA/ISIX.
BBIT M3y4YeH ONBIT MHBEKINI CTBOIOB
CHCTEMHBIMY MHCEKTULIMAMMU IS pe-
rynmupoanus Buna Anoplophora, ogna-
KO VIHBEKIVIS He [I03BOJSIET ITO/THOCTHIO
perynupoBarb BpenHsiit oprannsm (Van
der Gaag et al., 2008) 1 MO>keT IIpUBeCTH
K HEKOTOPBIM HeXeJIaTe/IbHBIM 00604-
HbIM 9¢pPpexTam (Yu, Sun, & Mei, 2005).
XoTs1, BO3MOXHO, 11e71ec006pasHo mpu-
MEHSITD 9TOT METOJ, K HEKOTOPBIM LieH-
HBIM OIVHOYHBIM [IEPEBBSIM.

HexkoTopsle MHCEKTULM/BI, KOTO-
pble B HACTOsIIIlee BPeMsI IIPUMEHSIIOT-
cs B CajiaX, MOTYT OBITh 9 eKTUBHBI
nporus Neocerambyx raddei, HO oHU
He IIPefOCTAB/ISIIOT 3aIUTY B T€YEHNUE
BCEro MepUOza IeTa IMAro BpeauTers
(SEAP, 2009).

YT10o6BI 3aMeNINTD IPOLECC PA3BHU-
TV PE3UCTEHTHOCTY K IHCEKTULIMAM,
HOC/IEAYIOLIE [IOKOTIEH ST BPEIHBIX Op-
FaHM3MOB He [JO/DKHBI 06pabaThIBaThCsl
eVICTBYIOLIMI BEI|eCTBAMM VI3 TOV JKe
TPYILIBI [10 IPUHIVITY AV ICTBISL

buonornmyeckuit MeTos KOHTpPO-
mst. JJ71s1 KOHTPOJIS MOJIOABIX JIMYM-
HOK JXyKa ObII BBIIYIEH [1apasyuTo-
up, Sclerodermus pupariae Yang et Yao
(Hymenoptera: Bethylidae) (Tang et
al., 2012a; Wang et al., 2010b; Zhong-
Qi Yang, 2014). ITapazutusm nsyyanics
Ha IMYMHKaX 1-TO U 2-TO BO3pacToOB
Neocerambyx raddei B mnabopaTopHbIX
yCcnoBusX. Pe3ynpraTsl mokasanu, 4To
607IBIIIOE KOIIIECTBO MOJIOABIX JIMYM-
HOK )XyKa [TOIV0QI0T B Pe3y/IbTare ITa-
HI IaPasUTONAA, 00eCIIe4eHHOCTb [0-
[IOJIHUTENIBHOTO IIMTAHVS TapasuTON/A
3HAYMTEIBHO YBENMNINBAETCS C YBEIN-
YeHyeM IUIOTHOCTY IMIVMHOK XO35IVHa.
B pesy/braTe m10/1€BBIX MCIIBITAHMII BbI-
SICHUJIOCB, YTO [apasuTON, IIPEAIoun-
TaJI MATATHCS HA TMYMHKAX BPENUTEIs
¢ 1-ro 10 3-ro Bo3pacTa; xo3sieBa 6oree
CTapUIMX BO3PACTOB HE MOPAXXAJINCh.
CreneHb mapasuTusMa JocTurana 65,6%
(Wang, Yang et al., 2010b).

C Lenbi0 NOATEPKKM UMCIEHHOCTU
apasyTa B 6110LeHO3ax ObUIV IIPOBEEHBI
VICCIENOBAHMS TI0 TIOVCKY a/IbTePHATIB-
HbIX X03s1eB napasuta. Ha iepeBbsx ny6a
B Ka4eCTBe BO3MOXKHBIX /IbTEPHAT/BHBIX
X03s1eB OBUIV BBIB/IEHBI XKYKM-KCHTO(a-
ru: Moechotypa diphysis, Mesosa myops
(Coleoptera: Cerambycidae), Lamprodila
virgata (Coleoptera: Buprestidae). Ha-
OmiofieHNst B jTecax II0Kasasm, 9TO 9T
BUJBI MOTYT IIOAAEP>KUBATh PAa3BUTHE
[IApa3NTOB B IIEPUOJ, KOIZIA JIMIMHKIA OC-
HoBHOro xo3stmHa (N. raddei) craHOBATCA
crapie 3-ro BO3pacra y M3-3a 3TOro He
IPVTORHbI JIsI PasBUTYA [TapasuTa. Bel-
IIeyKa3aHHbIe )KYKI-KCuIodary BIIo/He
CIIOCOOHBI IO pXKIUBATh 9P PEKTUBHYIO
4yuceHHOCTh Tapasuta (Tang, Wangetal,,
2012a; Wang, Yang et al., 2010b; Zhong-
Qi Yang et al., 2014).

IMapasut Dastarcus helophoroides
(Coleoptera: Bothrideridae) (opranusm,
crienyanusupymomuiica Ha N. raddei)
MOX€eT KOHTPO/IMPOBATh YMC/IEHHOCTD
HOMY/BILMIT ycada Ha CTAVSIX IMIMHOK
U KYKOJIOK. DTOT Iapasut 6bU1 06Hapy-
JKeH B JIMYMHOYHBIX XOfax ycada Panne
B jiecy Mboiixakoy, ropel Yanbaiiinans,
KMTalicKas mpoBuHLMA [upun. Vsyyena
ero 6y10710TIsI, IOBEZiEHIE, TTOVICK XO35I€B,
3aBICHIMOCTb OT TEMIIEPATYPBL, pa3pabo-
TaHa METO/YIKA MaCCOBOTO Pa3BeeH sl I
BBIITyCKa TTapasuTa B Lie/IIX O1omornde-
cxoro KoHTpori (Tang, Yang et al., 2012b;
Wang et al., 2004; Wang et al., 2012a; Wei
et al., 2008a; Wei et al., 2008b; Wei et
al,, 2009a; Wei et al., 2009b; Yang, Tang
et al,, 2012b; Yang, Li et al,, 2012a). BeI-
scamnock, uto Dastarcus helophoroides
[apasuTUPyeT Ha JMIMHKAX CTApIINX
BO3pacToB (BbIle 3-T0) M KYKOJKax,
He IOBpeXpasa MMIMHOK 1-3 Bo3pacra.
VicnpiTaHus B Jlecax MOKa3aJIi, YTO 3a-
paxxeHue mapasutoMm pgocturno 88,8%
yepes 40 JHel oC/Ie BBITYCKa B3POCTIbIX
napasuToB 1 93,1% depes 30 gHeli mocie
BBICBOOOXK eI UX n3 siiina. Cpentee
KO/IYECTBO N1apasuTOB, BBIILIELUINX U3
3apa)XeHHOT0 X03s11Ha, 66110 30 B 1abo-
PaTOPHBIX MICIIBITAHNAX U OT 28 10 68 B
norte. Jlaxke ecm TOMBKO OffHa 0COOb /TH-
YMHKM ITapasuTa ObUIa HalifleHa Ha /-
YMHKe XO35MHa, OHa MO>KET YOUTb Bpe-
mutens (Yang, Tang et al., 2012b). O6Ha-
PY’KEHO, 4TO CYIeCTBYeT BOCEMb BUJIOB
JKYKOB-ycadert, 06U TaloIX B fydpaBax,
C 4eTHIPbMSI IIPE0O/IaJAIOLIVIMIA BUAMIL
N. raddei, Moechotypa diphysis, Mesosa
myops u Stenygrinum quadrinotatum.
Moechotypa diphysis u Mesosa myops
B Jy6OBBIX jecax BCerga HpPUCYT-
CTBYIOT B CTafMsAX JIMIMHOK CTapIINX
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BO3PAcTOB, B TO BPeMS KaK JTMIMHKU
N. raddei HaxonsTCA Ha CTaguy Maf-
X (1-3-ro BO3pacToB) 1 He IPUTOHBI
ms passutuA Dastarcus helophoroides.
91 pBa Buna Cerambycidae sABnA0TCA
OCHOBHBIMU a/IbTEPHATUBHBIMU X0O35€-
Bamu D. helophoroides B 5y6oBbIX mecax
Cesepo-Bocrounoro Kuras, nossomnsas
[apasuTy MOAAEPKMUBATH BBICOKYIO
IUIOTHOCTD TOITY/ISALVN.

OTHOCHUTENBHO HEAaBHO OOHAPYKeH
ellle OFVIH BIJ ITapasnuTa ycada Pazze —
Cerchysiella raddei Yang (Hymenoptera:
Chalcidoidea, Encyrtidae), paspusaio-
IMIICS Ha B3POC/IBIX IMYMHKAX ycada.
ITO 06LeCTBEHHDbIN KOMHOOMOHTHBII
(obmaparomumit crparermeit BbDKMBaHMS
Ha [TOJIBVYKHOM XO3SIHE) SHIOTIAPa3UT
¢ GOTIBIIINIM KOMMYECTBOM 0COOENL, BBI-
XOIALMX U3 ogHOM mmauHku N. raddei
(B cpennem 1083,8). Y aroro Bupa cy-
[IECTBEHHOE IPe0balaHie CaMOK Hafl
camuamu (cootHouenue 9,67:1). Ator
BIUJT 00/Ia/Ja€ T XOPOIIMM ITOTEHI[UATIOM
KaK OMOJIOTMYECKMIT aTeHT KOHTPOJIS
yycieHHOCTH nmonynsaumit N. raddei
(Zhang et al., 2005).

OmnbiT IpyMeHeHYsI KOMOMHVPOBAH-
HOIT TexHOmoruu koHTpons B Kurae.
Boin paspaboraH u IpUMEHEH KOM-
IUIEKCHBIIT METO, YIIPAaB/IeHVISI [/IsT KOH-
Tposst ycada Pangme: mpuMeHeHme CBe-
TOJIOBYLIEK YEPHOTO CBETA /sl OT/IOBA
uMaro; napasut Sclerodermus pupariae
CIEPXXUBAET YMCIEHHOCTh TUYMHOK
MJTQIIINX BO3PACTOB, & PACKIATIKA SMIT
M BBINYCK MMaro mapasuta Dastarcus
helophoroides perynupyer 4mucnen-
HOCTDb JIMIMHOK CTAPIINX BO3PACTOB U
KyKOJIOK. B pesynbprate npumeneHus
9TUX METOHOB B Te4eHue 5 JieT B [y6o-
BbIX s1ecax CeBepo-Bocrounoro Kuras
BPE/TENb YCIIENTHO KOHTPOJIMPOBAIICS
(Yang, Tang et al., 2012b).

CpaBHUTEIbHAS OIIEHKA U BHIGOD
3¢ dexTuBHBIX U 6e30macHbIX PuTO-
CaAaHUTAPHBIX Mep IS CHIDKeHUS Gu-
TOCaHMTapHOro pucka. Haubonee ac-
(beKTUBHDIE MepBL:

Bo3Mo>KHbIe MepBI: KOHKpPETHBIE YC-
JIOBUSI BBIPAIIVIBAHNS KY/IBTYPBL.

PacTeHns [is TOCAfIKI MOTYT BBIpa-
IMBATHCS B YC/IOBYSIX TIOTHOM M307IsI-
[[MM OT KOHTAKTA C BPEIHBIMIU OPTaHM3-
mamu. OfHAKO 9TO He ABIAETCA PACIPO-
CTPaHEHHOJ IPAaKTUKOJ B MUTOMHMKAX
JIECHBIX JIEpEBbEB. ITO BOZMOXKHO TOIb-
KO I/Is1 HeGOIBIIIOTO TIPOU3BOJICTRA.

B Teopuu MoxeT OBITH OIpefieNieHa
TEPPUTOPUs, CBOOOTHAS OT BPETHBIX
OpraHU3MOB, OGHAKO HET yBEPEHHO-
CT¥, CYLIeCTBYIOT JIM TEPPUTOPUN,

CBOOOZIHBIE OT BPELHBIX OPraHNM3MOB B
CTpaHaX eCTeCTBEHHOTO pacIpocTpa-
HeHus Neocerambyx raddei. [Ina 6onee
YeTKOrO OIlpefie/ieH sl TpebOBaHMil He-
00XO/MMBI {OIIO/IHUTE/IbHBIE JAaHHBIE O
TeMIax pacIpOCTPaHeHNA U O IOTeH-
I[VIaJIbHOM AMalia3oHe KOPMOBBIX pac-
TeHUi! (pacTeHu-x0351€eB).

[l TBEpHOIT YBEPEHHOCTHU B TOM,
YTO MeCTa CBOOOJHBI OT BPEJHOTO
OpraHyusMa B CTpaHax, Ile BPeXHBII
OpraHM3M y>ke aKK/IMMaTU3NPOBaICH,
PeKOMEeHAIyeTCsl BBIIOJTHEHME CIIeNy-
IOIX TpeOOBaHUII /I CO3JAHUA U
HOJ/iep>KaHMs 30HBI, CBOOOHON OT
Neocerambyx raddei:

- MMHMMAaJIbHOE PacCTOsAHME KakK
MUHUMYM 2,0 KM MEX/y TEppUTOPUE],
CBOOOJHOIT OT BpeJHOI'O OpraHM3Ma, U
OmvpKaliieit TeppuTOpyeNi, Ha KOTOPOIA
M3BECTHO O IIPUCYTCTBUMU BPEJHOTO Op-
raHyu3Ma. ITO pacCTOSHME MOXKET 3aBU-
CeTh OT MHTEHCUBHOCTY MOHUTOPVHIA
Y YPOBHs HeONIpele/IeHHOCTI PacIpo-
CTpaHEeHVsI BPELHOIO OPraHU3Ma, Ipy-
CYTCTBHUs €CTECTBEHHBIX 6apbepoB 1
1.1. (Pest Risk Analysis.., 2018).

- IletanpHble OCMOTPBI M HabIoze-
HII€ [IO/DKHBI TPOBOANTHCS HA TEPPUTO-
pUM B TeYEHNE JBYX JIET JO yCTaHOBJIe-
HYISL TepPUTOPUY, CBOOOIHOI OT Bpef-
HOTO OpraHM3Ma, U IPOJIOJDKAThCA KaK-
npuii rog. CrienaibHble UCCIEOBAHMSA
JOJDKHBI IIPOBOJYITHCS Ha TEPPUTOPUI,
PAacCIIONOXXEHHOI MeX]y CBOOOTHON
OT ycaya 30HOJI U M3BECTHBIM MeCTOM
(ouarom) 3apa>keHusI [yis1 OTIpefeneH s
30HBI, CBOOOHOI OT BpeJHOro opra-
Hu3sMa. VIccremoBaHys TakxKe JOKHBI
OBbITb HalleJIeHbl Ha BU3yalbHOE OOHa-
pyxenue fepesbeB Quercus, Castanea
u Morus ¥ BKIIOYaTb VICIIONIb30BaHUE
noByIek (interception trap).

- TloBbILIEHME OCBENOMIIEHHOCTU
00611eCTBEHHOCTY O BPEHOM OpraHu3-
Me SIB/ISIETCS] BXKHBIM 3/IEMEHTOM JiIsl
yTOYHeHVsI MHPOPMALI O BPELHOM
OpraHusMe.

- JO/KHBI OBITH IPUMEHEHBI OTpa-
HIYEeHNUs [JIs1 [lepeMelleHIsI MaTepu-
anoB u3 Quercus, Castanea u Morus
(13 TeppuTOpUIL, Iie U3BECTHO O MPU-
CYTCTBMM BpEfHBIX OPraHM3MOB) B
TEPPUTOPNM, CBOOOIHBIE OT BPESHBIX
OpraHM3MOB ¥ Ha OKpY>Kalolljye MX
TEePPUTOPUU, OCOOCHHO 30HBI MEXAY
CBOOOJHBIMM TEPPUTOPUAMU U 61U-
JKAIIIVIMI O9araMy 3apasKeHVIsL.

- HemocpencTBeHHO Iiepen 9KCIop-
TOM I'PY3 PACTeHUII JO/DKEH IPOXOAUTD
oduLMaNbHYIO IPOBEPKY Ha Ha/lIu4ue
Neocerambyx raddei.
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JlaHHBIe pexOMeH a1y, BO3MOXXHO,
HY>KJAIOTCS B afiallTallvy LA CTPaH, C
OrpaHMYEeHHBIMM OYaraMi OpaykeHNn,
KOTOpble HaXOAATCA IOJ, opuIMab-
HBIM peryJMpoBaHMeM Ha TEepPPUTO-
pUsX, paHee CBOOOIHBIX OT BPELHOTO
OpraHusma.

- PacTeHus BO/KHBI BBIPAILMBATHCA
B TeYEHMeE BCETO XXM3HEHHOTO I[MKJIa
VLM KaK MMHUMYM TpM IOfja Ha MecTe
IIPOV3BOJCTBA, KOTOPOe CBOOOHO OT
Neocerambyx raddei, B cooTBeTCTBUUI
C MEXAYHAPOLHBIMM CTaHAAPTAMMU I10
(dUTOCAaHUTAPHBIM MepaM:

(I) koTOpBIE pErUCTPUPYIOTCS U KOH-
tpormpytotca HOK3P B ctpane mpouc-
XOXKJIEHU;

(IT) KOTOpBIE EXKETOHO IO{BEPTAIOT-
¢, IO KpaitHell Mepe ABYM o(uIIMaIb-
HBIM TIATeJIbHBIM IIpOBepKaM Ha Ha-
y4ye moObIX npusHakoB Neocerambyx
raddei, TIpOBeeHHBIM B COOTBETCTBYIO-
Ijee BpeMs ¥ He 0OHApY XMBIIUM IIPU-
3HAKOB IPYICYTCTBYSA OPTaHU3Ma;

(IIT) B Tex crmyyasx, KOrna pacTeHus
BBIPALIMBAIOTCA Ha 0OBEKTE C TIOTTHOM
(y3MIeCKOII 3aIUTON OT MUHTPORYKLIUN
Neocerambyx raddei n,

(IV) rme HemocpencTBEHHO Iepef
9KCIIOPTOM IPy3 pacTeHMit ObUI IOf-
BEPTHYT o¢uIMaNbHON TIIATeNbHO
IpoBepKe Ha HalNM4uMe YKa3aHHOTO
OpraHmu3Ma, a TakKe Ha BeCTPYKTUB-
Hyl0 BBIOOpPKY 06pasnoB (Pest Risk
Analysis.., 2018).

Ycau Neocerambyx raddei Blessig
MOXKeT OTHOCUTEJIbHO IIMPOKO pac-
IpOCTPaHUThCA Ha Teppuropuu Poc-
cuy. OH IpefCcTaB/IAeT CyLleCTBEeH-
HYIO YIpO3y AYOOBBIM U KaIlITAHOBBIM
necoHacaxgeHusAM Poccyun. B cBasm ¢
9TUM IIe/IecOOOPa3HO BKIIOYNUTH ycada
Panne Neocerambyx raddei Blessig xak
B «[lepedyeHb KapaHTUHHBIX OOBEKTOB,
OIpaHVYeHHO PacIpOCTPaHEHHbIX Ha
teppuropun Poccuiickoit @epepanun»,
Tak U B «[lepedeHb KapaHTUHHBIX 00D-
exToB EBpa3niickoro SKOHOMIYeCKOTo
Co03a».
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Abstract. The article is focused on the
morphology and biological characteristics
of the chestnut trunk borer Neocerambyx
raddei (Coleoptera, Cerambycidae), a Far
Eastern oak pest. The analysis of its harm-
fulness and forecast of consequences in
case of penetration of this xylophage into
the territory of the European part of the
Russian Federation are described.

Keywords. Sawyers, damage, proba-
bility of penetration, establishment, po-
tential assessment of harmfulness, Unified
List of Quarantine Objects of the Eurasian
Economic Union.

Introduction

Neocerambyx raddei Blessig is a Far
Eastern pest. The beetle is oligophagus
and is one of the most important pests
of oak and sweet chestnut. N. raddei
chooses trees that are weakened as a
result of some unfavourable factors.

This species originates from China. It
is now also found in most parts of Korea
and Japan, and its habitat is expanding.

In addition to the enormous physio-
logical damage, the chestnut trunk bo-
rer causes great technical damage. Trees
infested by this beetle do not produce
more than 10% of industrial wood. As
a result of Neocerambyx raddei infesta-
tion, the plant is invaded with secon-
dary pests — bark borers and other spe-
cies of sawyers. Thus, the outbreak of
the infection spreads.

Its main impact on the environ-
ment can be seen in cities with warm
climates, where large deciduous trees
have a special aesthetic value (Tang,
Yang et al., 2011).

The entire potential establishment area
is subject to the risk of economic damage.
Neocerambyx raddei is likely to damage
forest plantations that contain oak or sweet
chestnut species, especially in countries
around the Mediterranean and Black Sea.

Morphological description. Imago.
It differs well from other species of the
Cerambycinae subfamily by its large
body size, elongated smooth elytra and
transversally-wrinkled pronotum. Head

is narrower than pronotum, slightly elon-
gated, with hairs that are tight against it
and face forward. The genae are smal-
ler in length than in width, the frons at
the base of the antennas is convex, with
a narrow stria in the middle extending
to the vertex, the occiput in small dense
spots. Eyes large, broadly and very deep-
ly emarginate, upper lobes small, more
than 2 times smaller than lower lobes.
Antennae are considerably longer (') or
slightly shorter (?) than the body, and
their 3rd segment is twice as long as the
1st segment, barely shorter than the 4th
and 5th segments combined.

Pronotum is strongly narrowed in the
anterior half; slightly narrowed in the pos-
terior half, with a clear constriction near
the anterior margin, with a transverse
stria at the base, in transverse deep wrin-
Kles, in a densely adjoining grayish-yellow
hair, directed forwards in the posterior
half, and backwards in the anterior half,
in standing sparse setae on the sides. The
scutellum is flat, narrowly rounded at the
top, with small adjoining hairs.
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Elytra long and smooth, parallel sided
(9) or slightly narrowed to the apex, nar-
rowly rounded at the apex, on the inner
stria margin with a pulled sharp spine, in
small dense adjoining grayish-yellow hairs.
The fifth sternite of abdomen on top is nar-
rowly emarginate () or broadly rounded
(9). Legs are relatively long, hips parallel
sided, flat. The tarsis are shorter than the
tibiae. Body, antennae, elytrae and legs are
brownish with a reddish hue. Body length
35-52 mm (Fig. 1) (Cherepanov, 1981).

Larvae. The older instar is charac-
terized by a large body, presence of am-
bulatory ampullae on I-VII segments
of the abdomen, weak development of
thoracic legs. The body is white. Body
length of larvae of older instar is up to
65 mm. Head on the front edge of dark
brown, almost black, with a reddish hue.
The mandibles are black. The head is
considerably retracted into the prono-
tum, almost half as big as the prothorax,
with a head width of up to 8 mm. The
prothorax is noticeably wider than the
mesothorax. The pronotum is sloping to
the head, with short setae-like hairs in
the anterior half and on the sides. The
pronotum shield is convex, with a lon-
gitudinal straight stria on the sides, with
thin longitudinal wrinkles, sometimes
with thin, sparse hairs on the sides near
the rear corners. Pronotum of larvae of
younger instar has densely thin setae-like
hairs and the larvae of older instar has
sparsely thick setae-like hair emarginat-
ed with a sclerotized reddish ring at the
base. The pronotum is slightly convex,
leather-like, broadly rounded at the top,
with sparse setae-like hairs on the sides.
The base of prosternum (basisternum)
is leather-like, stretched and with thin
wrinkles. Thoracic legs are short, under-
developed, with a short spiky claw.

Abdomen is thick, slightly narrowed
to the apex, with, short, thin, sparse hairs
on the sides. Dorsal ambulatory am-
pullae are weakly convex, leather-like,
with more or less pronounced wrinkles
(sometimes forming a reticulate granu-
larity, especially in older larvae), sepa-
rated by a longitudinal general stria and
two transversal striae, which merge on
the sides with lateral longitudinal striae
going backwards. Ventral ambulatory
ampullae of young larvae are weakly
wrinkled, while those of older larvae are
clearly granular, separated by a transverse
stria connected to the lateral longitudinal
stria, which has a form of deep dent in
older larvae and wrinkles emanating
from it (Fig. 4) (Cherepanov, 1981).

Geographical distribution. Neoce-
rambyx raddei Blessig is widespread in
deciduous forests of Asia (Fig. 2).

Asia: China (Anhui, Fujian, Guizhou,
Hebei, Heilongjiang, Hubei, Hunan,
Jiangsu, Jiangxi, Jirin, Liaoning, Jiangxi,
Shandong, Shanxi, Sichuan, Yunnan,
Guangxi, Zhejiang), Japan (Honshu,
Shikoku), Democratic People’s Repub-
lic of Korea, Republic of Korea, Taiwan,
Vietnam (EPPO, 2015, 2016).

Russian Federation (Far East: Primor-
sky Krai, Khabarovsk Krai, Amur Oblast,
Jewish Autonomous Oblast).

Biological characteristics. It deve-
lops mainly on oak (Quercus spp.) and
chestnut (Castanea spp.). The following
list of host plants is known from the lit-
erature: Castanea crenata, C. mollissima,
Castanea sativa, Quercus acuta, Q. acutis-
sima, Q. aliena, Q. dentata, Q. liaotungen-
sis, Q. mongolica, Q. serrata, Q. serrata,
Q. variabilis. Castanopsis cuspidata, Cas-
tanopsis cuspidata var. sieboldii, Morus
sp. and Paulownia sp. are also men-
tioned as hosts (development on the last
two tree species is noted but not explic-
itly confirmed by recent observations)
(Cherepanov, 1981; Pest Risk Analysis..,
2018; Tang, Yang at al., 2011).

The longhorn beetle in Primorsky
Krai is common in broad-leaved forests.
Beetles start to fly in the Primorsky Krai
in late July and August. In the southern
parts of the habitat, Guangxi province,
China, according to the author’s obser-
vations, the flight starts in the second
half of June. Beetles fly to light sources
at night. They inhabit the trunks of de-
pressed oak trees up to 52 cm in diameter
mainly (Cherepanov, 1981; Tang, Yang at
al., 2012a). Branches and trunks less than
9 cm in diameter (and with a bark thick-
ness of < 0.5 cm) are not inhabited by the
beetle, thus young trees are not attractive
for beetles (Cherepanov, 1981; Pest Risk
Analysis.., 2018; Tang, Yang at al., 2011).
Larvae live first under the bark, then in
the wood, making longitudinal galle-
ries (Fig. 3). The larvae develop through
six larval instars. The larval stage lasts
more than 1020 days. In the first year,
larvae overwinter at the 2nd and 3rd lar-
val instars, in the second-year larvae of
the 4th and 5th instar, and in the third
winter — all larvae at the 6th instar (adult
larvae). 3-year generation leads to mass
emergence of adults every 3 years. Larvae
live and damage oak trunks, usually at a
height below 4 m, and pupation occurs in
the lower part (1-4 m) of the trunk. The
number of larvae directly depends on the
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bark thickness and trunk diameter (Fu,
2010; Tang, Wang at al., 2012a). Larvae
of the latter instar make a pupal chamber
longitudinal to the trunk (Cherepanov,
1981; Tang, Yang at al., 2011). Pupae
emerge at the end of June and July (in
the Primorsky Krai of the Russian Fede-
ration). Young beetles emerge mainly in
July and August. The borer inhabitation
causes death of weakened trees (Sun at
al., 2010; Sun, 2001; Tang, Yang at al,,
2012b). Studies in China have shown
that adults of the chestnut trunk borer
can feed on juice from lesions they inflict
to oak trunks themselves.

The development cycle of the chestnut
trunk borer lasts 3 years. In the Chinese
provinces of Liaoning, Jirin, and Inner
Mongolia, the peak of adult appearance
occurs from July 20 to August 10. Adult
emergence showed a positive correlation
with temperature, but a negative correla-
tion with relative humidity in oak stands
(Fu, 2010; Pest Risk Analysis.., 2018; Sun,
2001; Sun at al., 2010).

Pathways and transmission

methods

Natural pathways of Neocerambyx rad-
dei in the world. Adults of Neocerambyx
raddei, although capable of flight, are
characterized by relatively low migration.
According to the literature, beetles fly
little and unwillingly, spending most of
their time on the tree where they devel-
oped. Adults can fly 160 meters on aver-
age, but the maximum flight distance can
reach 950 meters (Pest Risk Analysis..,
2018; Sun, 2001). Therefore, the spread of
this pest due to natural migration is not
advisable to consider as a significant factor
for the expansion of its range. It is much
more likely that Neocerambyx raddei with
fragments of large trees will be imported
to new regions where the pest did not pre-
viously exist: this can be facilitated by the
transportation of wood of different quality
and purpose (round wood with bark and
debarked wood, sawn timber, wood pack-
aging materials, wood chips, etc.) (ISPM
9, 2004; ISPM 15, 2004; EPPO Standard
PM 8/3, 2010; Pest Risk Analysis.., 2018;
Sun, 2001; VKM, 2013).

Distribution of Neocerambyx raddei
with plant products in international
trade. The most likely and fastest way of
spread of the chestwood trunk borer —
transportation of larvae, pupae, and
adults in various timber products in
trade, in particular:

a) timber,

b) wood packaging,



¢) wood waste,

d) unprocessed wood products,

e) large planting material (more than
9 cm in diameter), which is the host of
the borer,

f) other consignments (without host
plants).

Particular attention should be paid to
the possibility of introducing a pest with
wooden containers and pallets (EPPO,
2015; Massaro & Passari, 2012; Pest Risk
Analysis.., 2018).

Timber, packaging and wood waste.
The main pathway of the pest is to trans-
portation of timber, contaminated con-
tainers or other wood packaging mate-
rials from one country to another. These
can be logs, firewood, various lumber,
pallets, and wooden packaging.

Wood packaging materials that have
not been treated thermally or chemical-
ly (in accordance with ISPM 15) are the
most likely pathway for the introduction
of quarantine insects. International trade
involves the movement of large quantities
of goods in wooden packaging. For exam-
ple, based on an analysis of the number
of shipping containers carrying goods
from China to the EU, it is estimated that
about 4 million shipping containers with
hardwood packaging material arrive from
China each year (Pest Risk Analysis..,
2014; Pest Risk Analysis.., 2018).

Wood waste and firewood may be
more likely to contain pests than round
wood or lumber because they are gener-
ally of lower quality. However, the sur-
vival of larvae in wood waste depends
on the size of the pieces of wood and
whether they have been treated (e.g.
wood waste can be agglomerated into
briquettes or similar forms and agglom-
eration damages the pest) (Alakangas,
2010; CEN, 2011; EPPO, 2015; Pest Risk
Analysis.., 2018; Sun at al., 2010).

Sawdust is not a pathway for Neoce-
rambyx raddei because the pest cannot
survive in the commodity (Pest Risk Anal-
ysis.., 2014; Pest Risk Analysis.., 2018).

The intended use of imported wood
waste is unknown. If it is used for energy
production (incineration), the probabili-
ty of transfer is very low. It may be higher
if wood waste is stored outdoors for at
least a few weeks in suitable conditions
for pest emergence in close proximity to
host plants (VKM, 2013).

Wood chips (chips) and wood pulp.
Batches of wood chips are often a mix-
ture of different species of wood. They
may contain a limited number of host
plant species, which reduces the likeli-

hood of their introduction by spreading
(Alakangas, 2010).

The production process of wood
chips, i.e. shredding and chipping, usu-
ally excludes the possibility of the devel-
opment of insect xylophages (e.g. A. gla-
bripennis (Alakangas, 2010)). However,
experiments on another xylophage, Agri-
lus planipennis, McCullough et al., 2007,
show that a small percentage of larvae
may survive the chipping process when
the sieve on shredders or grinders is
more than 2.5 cm in size. Late instar lar-
vae of Neocerambyx raddei are 38-65 mm
long, pupae 26-52 mm long, and adults
25-52 mm long (Cherepanov, 1981;
Tang, Yang et al., 2011). Only late stages
of larvae development, pupae and adults
may complete their development if they
survive the shredding process. Larvae are
unlikely to continue their development
in the early stages. Eggs of Neocerambyx
raddei are laid on living trees and will not
be laid on wood chips after processing.

The European standard for solid fu-
els identifies four classes of wood chips
according to particle size (i.e. passing
through sieves with round holes of the
specified size); in the largest class, at least
75% of wood chips should be 8-45 mm,
a maximum of 6% should be more than
63 mm (but less than 120 mm).

Temperatures can be fatal (as a result of
composting) during storage and transport
inside the trunk core, and many orga-
nisms will not survive. However, some or-
ganisms may survive, especially in peri-
pheral areas where temperatures are lower
(EPPO PM 5/3,2007; Van der Gaagetal.,
2008; Yang et al., 2011). Introduction will
be most likely if wood chips are shipped
shortly after production and stored out-
doors (i.e. giving the time to complete pest
development), or used for mulching.

Chips smaller than 2.5 cm in size in
each dimension cannot be a pathway for
the chestnut trunk borer. Larger chips
that have been thermally or chemically
treated cannot contain this borer at any
stage of development.

Woodprocessing waste in the form of
shavings cannot be a pathway for the chest-
nut trunk borer and other wood pests.

Host plants for planting (except for
seedlings and seeds) from where Ne-

ocerambyx raddei occurs. Eggs may be
present in the bark, larvae and pupae - in
trunks or branches (Gressitt, 1942). This
pathway also includes roots.

The risk of introduction by this
pathway can be only through large-size
host seedlings with a diameter of 9 cm

or more (Massaro & Passari, 2012; Pest
Risk Analysis.., 2014; Pest Risk Analy-
sis.., 2018; Tang, Yang et al., 2011).

Cut branches. Cut branches can be
imported for decorative purposes. Cut
branches may contain eggs and larvae.
However, cut branches are usually too
small for larvae to complete their develop-
ment (the thickness of the branch should
be at least 9 cm). Therefore, the risk of
transmission to the host plant, where the
pest could complete its life cycle, is very
unlikely (EPPO, 2015). There is no evi-
dence that Quercus or other host plant
species are being used for this purpose.

Information on the spread of Neoce-

rambyx raddei by other pathways (not
by means of host plants)
Pests can potentially be present in any
import or movement of imported goods,
but the risk will be limited to the number
of adults and the presence of more than
one adult in the lot is unlikely. There is
a high risk of introduction at ports and
other points of entry due to the possible
storage of large quantities of imported
goods, which increases the likelihood
of several adults being present at the
same time and mating. The risk is also
increased by the fact that adults are at-
tracted to light sources.

Adults may be present in stored goods
prior to export. The presence of infested
trees in the vicinity of warehouses and
terminals will facilitate further infesta-
tion. Pests are encountered during flight
of adults. This period is very long and
varies from country to country depend-
ing on their geography.

Imago Neocerambyx raddei can con-
tact with the goods for export from May
to September with maximum risk from
mid-May to September.

Bark of host plants. Only eggs can be
connected with the bark because they are
laid its cracks (Pest Risk Analysis.., 2018;
Tang, Yang etal., 2011). However, the pest
will not be able to complete its develop-
ment in an isolated bark, and therefore
will not be able to switch to a suitable host.

Fruit, host plant seeds, soil. Non-ima-
ginal Neocerambyx raddei stages do not
occur on (inside) these parts of the host
plant or in the soil, and therefore are un-
likely to be able to be introduced with
these products.

Furniture and objects made of wood
from host plants.

Larvae and pupae may be present in
furniture and other objects, particularly
wooden parts that are not visible from
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ig. 4. Neocerambyx raddei larva: a - head and pronotums; 6 - IV dorsal plate with a dorsal
ambulatory ampulla (A.I. Cherepanov, Borers of North Asia, 1981

Puc. 4. Tuuunxa Neocerambyx raddei: a - zonoea u nepednecnunxa; 6 — IV mepzum 6prowka c
dopcanvHoii 06uzamenvHoti mosonvio (A.J1. Yepenanos, Yeauu Cesepnoii Asuu, 1981)

the outside (e.g. bed frames). Treatment
(e.g. sawing) can destroy some but not all
of them, and larvae and pupae are more
likely to complete their development and
appear in later stages of life. Furniture is
reported to contain such pests as Mono-
chamus spp. (Pest Risk Analysis.., 2014),
and Semanotus spp. (EPPO PM 8/3,2010;
FAO, 2013a; Lobl & Smetana, 2010).

Warehouses that store large quantities
of furniture over a long period of time
are more likely to have several mating
adults than those where wood material
is shipped to the end user within a short
period of time.

Transferring with items and furni-
ture for street use is more likely than
with items and furniture for indoor use
(SEAP, 2009; Sun, 2001). However, Quer-
cus wood is not suitable for outdoor use
unless it is dried and/or treated against
possible wood rot diseases and pests with
appropriate fungicides/insecticides.

Movement of single specimens, deli-
very of live beetles, such as those sold
and exchanged by collectors. Longhorn
beetles are popular among bug collectors;
Neocerambyx raddei adult can be exchan-
ged by enthusiastic entomologists, but
they are likely to be sold as dried specimens.

Harmfulness

According to the literature, the crown
of infected trees dies back. It has been
noted that during the last two decades,
Neocerambyx raddei outbreaks have been
recorded in Northeast China (particular-
ly in Jilin, Inner Mongolia (Neimenggu,
Liaoning) on Quercus mongolicus and
Q. liaotungensis, which caused environ-
mental and economic damage. In these
infested oak forests, 45% of the trees were
inhabited by the borer (Fu, 2010; FAO,
2013a; Smith et al., 2004; Wang, Yang et
al., 2010b).

More viable oak trees in better growth
conditions tend to resist larval activity by
pouring juice into the larvae, and dam-
aged areas are infested with a callus roll
to form trunk thickening. This species
prefers to attack mature and over-mature
trees, and even if they survive, the borer
infestation results in significant growth
delay, falling leaves, reduced growth en-
ergy and reduced wood merchantability
(due to densely spaced, extended galle-
ries made by larvae deep in the wood).

The damage to sweet chestnut trees
can be particularly significant, as the bee-
tle prefers to attack weakened trees, and
in the Northwest Caucasus of the Russian
Federation chestnut trees are now severely
weakened by the chestnut blight caused
by the fungal pathogen Cryphonectria
parasitica (Murrill) Barr (EPPO, 2016). In
addition, the potential competitors to the
chestnut trunk borer, borers of Cerambyx
genus, do not damage the chestnut trees
with oak being their favourite host plant.
When the chestnut trunk borer is estab-
lished in the sweet chestnut growing areas,
it can cause 100% death of chestnut trees.

The borer damages the trunks of oak
trees, especially those of Quercus liaotun-
gensis and Q. mongolicus, and causes sig-
nificant damage in natural oak forests.
About 264,000 ha, or 40% of the oak
stand, have been infected with this pest
in Liaoning, China. The population den-
sity is generally high, averaging 6.5 indi-
vidual egg-laying eggs, with a maximum
of 156 eggs per tree (Fu, 2010; Pest Risk
Analysis.., 2018; Tang, Yang et al., 2011).

The pest attacks mainly oaks on ridg-
es, upper slopes and sunny mountain
slopes (Tang, Yang et al., 2011).

Detection methods
Monitoring. Plants can be inspected
visually for signs of a pest: exit wounds

48 KAPAHTMH PACTEHUV. HAYKA M ITPAKTUKA

or the presence of Neocerambyx raddei
larvae (Pest Risk Analysis.., 2018; Tang,
Yang et al,, 2011) (Fig. 4). Damaged tree
trunks usually produce juice that adult
beetles feed on. Regular observations
are necessary to detect infestation at
an early stage. Adults are large beetles
(2.5-5.2 cm), which makes them easy to
detect. It is well known that borers can
be easily attracted by nutrient fluids, but
these techniques are effective against
xylophages that feed on dead or rotten
wood and are less effective or absolutely
ineffective for other species, especially
those that affect living trees, such as Ne-
ocerambyx raddei. In fact, such a trap is
most effective when the relative humid-
ity is low, because adults are looking for
water. This method is not yet reliable or
effective in confirming detection.

Using light traps. In China, “attract and
destroy” traps (equipped with UV lamps)
are sold to growers (Bodisun brand), but
their effectiveness has not yet been docu-
mented for Neocerambyx raddei.

Based on the study of the phototaxis of
adults of the chestnut trunk borer, it has
been found that special black light attracts
adult beetles (Yang, Tang, 2011). Ten dif-
ferent sources of ultraviolet light with
wavelengths of about 300 nm were tested,
both indoors and outdoors. The results
were fantastic: one light source attracted
a maximum of 20 kg of borers (430 adult
beetles weighing on average 1 kg) per
night during adult activity. In 2008, in the
province of Girin, a special black light trap
attracted and destroyed 24.16 tonnes of
Radde’s adult mustache and 14.95 tonnes
was destroyed in 2011. Female beetles
from were opened up at their peak early
in life and contained about 30 eggs, almost
as many as virgin females. These results
indicate that the captured females did not
even have time to lay eggs before being
attracted to the light. Thus, most of the
pest population was eliminated before
breeding. In the province of Jilin, pest
densities in the forest area were reduced
by about 90% when black light traps were
used (Yang, Tang, 2011).

Likelihood of Neocerambyx raddei
introduction and establishment in the
European part of Russia

The northern border of the active
spread of Neocerambyx raddei passes
through approximately 52°N. In Russia,
this latitude corresponds to the south-
ern part of Khabarovsk Krai and Amur
Oblast. For the European part of the
Russian Federation in the north it is the
Kursk, Voronezh, Saratov and Orenburg



regions, and in the south - the Crimea,
the Caucasus and the Black Sea coast.

Relatively favorable zones for the
spread and occurrence of pest harmful-
ness are the areas located to the south of
the Rostov region latitude. These are the
following regions:

Krasnodar Krai, Stavropol Krai, Repub-
lic of Crimea, Rostov Oblast, Astrakhan
Oblast, Republic of Kalmykia, Republic of
Dagestan, Republic of Karachay-Cherkes-
sia, Republic of Kabardino-Balkaria, North
Ossetia — Alania, Chechen Republic, Re-
public of Ingushetia.

The closest type of climate listed
above is in Krasnodar Krai, Republic of
Crimea.

Control measures Neocerambyx

raddei Blessig

The control methods used include
phytosanitary measures such as quaran-
tine monitoring in nurseries, burning of
contaminated plant material, and cutting
and burning of contaminated trees. Trees
can also be treated with chemical and bi-
ological insecticides.

Methods for possible control of
Neocerambyx raddei in Russia. The main
control methods in areas where Neoce-
rambyx raddei does not exist include
quarantine activities.

The purpose of these measures is to
prevent the import of Neocerambyx rad-
dei from outside to another territory.
Quarantine measures imply restriction
of timber import from the areas of Ne-
ocerambyx raddei distribution. These
countries are: China, Korea, Japan, Vi-
etnam. It is also necessary to carefully
inspect consignments arriving from the
Far Eastern region of the Russian Fede-
ration, especially all kinds of oak wood,
including oak packing. Wood imported
from these regions must be treated by
methods that ensure complete pest elim-
ination. Phytosanitary measures are de-
scribed in sufficient detail in EPPO PM
8/3 and other standards (ISPM 9, 2004;
ISPM 11, 2004; ISPM 15, 2004; EPPO
Standard PM 8/3, 2010; Alakangas, 2010;
CEN, 2011; FAO, 2013a).

Chemical regulation. The following
methods are known to be used: pesticide
application on tree trunks (as paint) to
regulate larvae, injection of pesticides
into exit holes or blocking of exit holes
with fabric (impregnated with pesticides)
to kill larvae and adults, and fumigation
of contaminated trees with specific pes-
ticides. Some insecticides are used in
China (SEAP, 2009; Sun, 2001).

Recommended chemicals (from the list
of pesticides and agrochemicals permitted
for use in the Russian Federation, 2019):

- to regulate larvae that are already in
wood: dimethoate, malathion, deltame-
thrin, phenitrothion and imidacloprid,

- for the regulation of eggs: pheny-
throthion, deltamethrin, fipronil and
cypermethrin.

Many of the above active ingredients
have restrictions on their use (e.g. they
cannot be used during flowering period
or they cannot be used for a relative-
ly long period of time before harvest).
Spraying insecticides is only used against
adults, but is only effective in cases of
contact or ingestion. Current insecticides
such as pyrethroids (e.g. deltamethrin,
cypermethrin) may be somewhat effec-
tive against leaf-eating pests (tortricidae,
aphids, etc.), but they will not provide
protection for the entire flight period of
Neocerambyx raddei.

Systemic insecticides, such as imida-
cloprid, can be used on ornamental trees
by injection or by soil treatment, but due
to their high cost, they cannot be used in
forest habitats. This treatment is not cost ef-
fective, especially in large areas. Experience
with trunk injection with systemic insecti-
cides to regulate the Anoplophora species
has been studied, but the injection does
not fully regulate the pest (Van der Gaag
et al., 2008), and may lead to some unde-
sirable side effects (Yu, Sun, & Mei, 2005).
Although it may be appropriate to apply
this method to some valuable single trees.

Some insecticides currently used in
gardens may be effective against Neoce-
rambyx raddei, but they do not provide
protection throughout the entire dura-
tion of the adult pest flight (SEAP, 2009).

In order to slow down the develop-
ment of resistance to insecticides, sub-
sequent generations of pests should not
be treated with active ingredients from
the same group according to their action.

Biological control method. Parasitoid
Sclerodermus pupariae Yang et Yao (Hy-
menoptera: Bethylidae), was released to
control young larvae of the beetle (Tang
et al., 2012a; Wang et al., 2010b; Zhong-
Qi Yang, 2014). Parasitism was studied
on Neocerambyx raddei larvae of 1 and
2 instars under laboratory conditions.
The results showed that a large number
of young beetle larvae die as a result of
parasitoid nutrition, and that the availa-
bility of additional parasitoid nutrition in-
creases significantly with increasing host
larval density. Field trials revealed that the
parasitoid preferred to feed on pest larvae

from 1 to 3 instars; older hosts were not af-
fected. The parasitism rate reached 65.6%
(Wang, Yang et al., 2010b).

In order to support the number of
parasites in biocoenoses, research was
carried out to find alternative hosts for
the parasite. Moechotypa diphysis, Mesosa
myops (Coleoptera: Cerambycidae) and
Lamprodila virgata (Coleoptera: Bupres-
tidae) were identified as possible alterna-
tive hosts in oak trees. Observations in the
forests have shown that these species can
support the development of parasites at
a time when the larvae of the main host
(N. raddei) become older than 3 years
of age and therefore unsuitable for the
development of the parasite. The above
xylophagic beetles are quite capable of
maintaining effective parasite population
(Tang, Wang et al., 2012a; Wang, Yang et
al.,, 2010b; Zhong-Qi Yang et al., 2014).

Parasite Dastarcus helophoroides
(Coleoptera: Bothrideridae) (an orga-
nism specializing in N. raddei) can
control borer populations at the lar-
val and pupal stages. This parasite has
been found in the larval galleries of the
chestnit trunk borer in the Meihekou
forest, Changbaishan Mountains, in the
Chinese province of Jilin. Its biology,
behaviour, host search, temperature de-
pendence were studied, and a technique
for mass breeding and releasing the par-
asite for biological control was devel-
oped (Tang, Yang et al., 2012b; Wang et
al., 2004; Wang et al., 2012a; Wei et al.,
2008a; Wei et al., 2008b; Wei et al., 2009a;
Wei et al., 2009b; Yang, Tang et al., 2012b;
Yang, Li et al., 2012a). Dastarcus helopho-
roides was found to be parasitic on older
larvae (above 3rd age) and pupae without
damaging larvae of 1-3 years old. Tests in
the forests have shown that the parasite
infestation reached 88.8% 40 days after
the release of adult parasites and 93.1%
30 days after their hatching from the egg.
The average number of parasites released
from the infected host was 30 in labora-
tory tests and 28 to 68 in the field. Even if
only one specimen of the parasite larvae
was found on the host larvae, it can kill
the pest (Yang, Tang et al., 2012b). Eight
species of longhorn beetles have been
identified in oak groves, with four pre-
dominant species: N. raddei, Moechotypa
diphysis, Mesosa myops and Stenygrinum
quadrinotatum. Moechotypa diphysis and
Mesosa myops are always present in the
larval stages of older larvae in oak fo-
rests, while N. raddei larvae are of youn-
ger (1-3) ages and are not suitable for the
development of Dastarcus helophoroides.
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These two species of Cerambycidae are
the main alternative hosts of D. helopho-
roides in oak forests in north-eastern
China, allowing the parasite to maintain
high population densities.

Another species of the chestnut trunk
borer parasite, Cerchysiella raddei Yang
(Hymenoptera: Chalcidoidea, Encyrti-
dae), has been found relatively recently,
developing on adult larvae of the borer.
It is a public coynobionic (with a strategy
of survival on a mobile host) endoparasite
with a large number of specimens emer-
ging from one larva of N. raddei (an aver-
age of 1083.8). This species has a signifi-
cant predominance of females over males
(ratio 9.67:1). This species has good po-
tential as a biological agent for population
control of N. raddei (Zhang et al., 2005).

Experience of combined control tech-
nology application in China. A com-
prehensive control method has been
developed and applied to monitor the
chestnut trunk borer: black light traps
to capture adults were, Sclerodermus pu-
pariae restricts the number of younger
larvae and the egg-laying and release of
the adult Dastarcus helophoroides para-
site regulates the number of older larvae
and pupae. As a result of these methods,
the pest has been successfully controlled
for 5 years in oak forests in north-eastern
China (Yang, Tang et al., 2012b).

Comparative assessment and selec-
tion of effective and safe phytosanitary
measures to reduce pest risk. The most
effective measures:

Possible measures: specific crop pro-
duction conditions.

Plants for planting can be grown in
complete isolation from pests. However,
this is not common practice in forest tree
nurseries. This is only possible for small
production.

In theory, a pest free area can be de-
fined, but it is not certain whether there
are pest free areas in the countries of nat-
ural distribution of Neocerambyx raddei.
Additional data on the rate of spread
and the potential range of host plants are
needed to better define the requirements.

In order to ensure that pest free areas
in countries where the pest has already
established itself, it is recommended
that the following requirements are met
to establish and maintain a Neocerambyx
raddei free area:

- minimum distance of at least
2.0 km between the pest free area and the
closest area where the pest is known to
occur. This distance may depend on the
intensity of monitoring and the level of

uncertainty of pest spread, the presence
of natural barriers, etc. (Pest Risk Analy-
sis.., 2018).

- thorough inspections and surveil-
lance should be carried out in the area
for two years prior to the establishment
of the pest free area and continue each
year. Special investigations should be
carried out between the borer free area
and the known pest infestation site (out-
break) to determine the pest free area.
Research should also aim to visually de-
tect Quercus, Castanea and Morus trees
and include the use of interception traps.

- raising public awareness of the pest
is an important element for clarifying in-
formation on the pest,

- restrictions should be applied on
the movement of materials from Quer-
cus, Castanea and Morus species (from
areas where the pest is known to occur)
to pest free areas and to the surrounding
areas, especially between free areas and
the nearest pest outbreaks,

- immediately before export, the con-
signment of plants should be officially
inspected for Neocerambyx raddei.

These recommendations may need
to be adapted for countries with limited
outbreaks that are officially regulated in
pest free areas.

- plants should be grown during the
entire life cycle or at least 3 years at the
following place of production, which
is free from Neocerambyx raddei in ac-
cordance with International Standards
for Phytosanitary Measures:

(I) which are registered and controlled
by the NPPO in the country of origin,

(II) which are subjected to at least two
formal thorough inspections each year for
any signs of Neocerambyx raddei that are
carried out at the appropriate time and do
not show signs of organism presence,

(IIT) where plants are grown at a facility
with full physical protection against intro-
duction of Neocerambyx raddei and,

(IV) where, immediately prior to ex-
port, a consignment of plants has been
subjected to official inspection for the
presence of the organism and for destruc-
tive sampling (Pest Risk Analysis.., 2018).

Neocerambyx raddei Blessig can be
relatively widespread in Russia. It rep-
resents a significant threat to oak and
chestnut forests in Russia. In this regard,
it is advisable to include the Neocerambyx
raddei Blessig into both the List of Quar-
antine Objects of Limited Distribution
in the Russian Federation and the List
of Quarantine Objects of the Eurasian
Economic Union.
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Annoranusa. Cmpuzu — KopHesvle
noynapasumol, 2na6HvIM 006pasom 00-
HOOOMbHbIX PACTeHU, 3710CHHble COp-
HAKU KYTbMYPHBIX U OUKOPACYULUX
3710K06. DMu pacmeHus 00pasyrom mMHo-
20UUCTIeHHble Nbie6UOHDblE CeMeHa, KO-
Mopole 3acopsI0m 3epHO, KOPMA, NOUBY
U MO2ym 71e2K0 PAcnpOCpPansImvCs HA
Hosvle meppumopuu. Vx eviienenue 6
CeMeHHOM U PO00BOJIbCINBEHHOM MAtne-
puane Kpatine 3ampyoHUMenbHo, O4UCHI-
Ka 3epHa 0m CeMAH CIMpu2 npaxmu4ecku
He603MOXMCHA, NOIMOMY 6603 NPOOYKUUL
dannoeo muna na meppumopuio EASC
U3 cmpam pacnpocmpaHeHus COpHAKA
3anpeujer U NOOZIEH UM 6036paAMy Ul
YHUHIMONCEHUIO.

KiroueBslie cnosa. Striga hermonthica
(Delile) Benth., cmpuea, kopHesoti nomy-

napasum, KapaHmuHHblil OpeaHusm.

Striga Lour (Orobanchaceae) — ma-
JIeOTPONNYECKII POT, 0O be VA0

F1g 2. Corn crops

OKOJI0 42 BUJIOB OO/IUTaTHBIX U (aKy/Ib-
TaTUBHBIX KOPHEBBIX ITOTYIapas3lTOB
(Mohamed etal., 2001). 3oH0i1 X ecTe-
CTBEHHOTO OOMTaHNA ABIAITCA CTPaHBI
Acdprxn nt Asun (Holm et al,, 1991). B
Acdpuxe 2/3 cembCKOX03AMCTBEHHBIX
3eMeNb HaXOfIATCA B 30HE PacIpocTpa-
HeHusA 9TMX pacrenuii (Ivens, 1993;
Mohamed etal., 2001). OCHOBHBIM ITy-
TEM PacCIpOCTPAaHEHNUA CTPUT Ha JIPY-
e KOHTMHEHTBDI ABJIAETCA 3aCOpPeHHOe
(dypaxxHOE 3epHO VI CeMEHHOIT MaTepya
(EPPO, 2000).

JKusHeHHBIN VKT PasNMYHBIX BU-
TIOB CTPUT MMeeT ObIIe 3aKOHOMEPHO-
cty. OCHOBHOI! CITOCO6 PasMHOXKEHNS —
ceMeHHoi1. CeMeHa IIPOPAcTalOT Yepes
HECKOJIbKO MecAIeB TI0CTIe CO3peBaHMsA
IIOZOB, KOPEIIOK MOJIOIOTO POPOCTKA
pearypyeT Ha KOpHeBbIe BBIfIe/IeHVIS pac-
TEHNA-X035MHA U IPUKPEIVIAETCA K €T0
KOPHSAM IIpY IOMOIIM raycTopuit. B ot-
JI4Me OT APYTUX IIPECTaBUTeNIEN CeMeli-
ctBa Orobanchaceae y crpur popmupy-

1fested by Striga her montlnca ( photo by N.V. Tsmkewch )

Puc. 2. 3apascennvie cmpuzoii ezunemckoti noceévt KyKypy3suvt ( ¢omo H.B. Lluuxesuua )

Fig. 1. General view of Striga hermonthica
(photo by N.V. Tsinkevich)

Puc. 1. O6wuii 6u0 cmpuzu ezunemckoii
(¢pomo H.B. Llunxesuua)

I0TCA 3e/IeHble TOOEry ¥ HaCTOSIINe JIH-
CcTbhs1, 0becreunBaroiye M GoroTpod-
HbIA TUN nuTanud. Ilpu sTom BOmy 1
MMHepaJIbHbIE BENIECTBA IapasyuT IIOMTy-
9aeT OT PACTEHNA-XO3AMHa, YTO B Jalb-
HeliIeM IPUBOANUT K 3aMeJJICHIIO POCTa
TIOC/IETHETO, BbI3bIBAsA CEPhE3HbIE IOTe-
pu ypoxxas (Parker, Riches, 1993). JKus-
HEHHbIJ LIMKJI CTpUr cocrasysger 90-120
JHEA, TIOJIOBMHA KOTOPOT'O IIPOXOJMT TIO7
3eMIelt. 3aL[BeTaloT CTPUTY Yepe3 MeCHI]
IIOCTIe TIOSIBTIeHN S HaJl3eMHBIX 06eros
U ellle 9epe3 MeCAI] CO3PEBAIOT CEMEHa.
CeMeHa CTpPUT OYeHb MeJKMe
(mo 0,25 MM), IpaKTUYEeCKM HEOT/IN-
YMMBI OT YaCTUYEK IIBIIN; MOTYT JIETKO
Pa3sHOCUTBCA BETPOM, BOJOM, KMBOT-
HBIMM, C IIOYBOJ U CEIbCKOXO3AJICTBEH-
HOJI TeXHUKOJ1, CHOCOOHBI IPWINIIATH K
3epHaM 3/1aKOBbIX pacTeHnmii (Berner et
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Fig. 3. Crop inspection in Kenya (ﬁhoto by N.V. Tsinkevich)” =

Puc. 3. O6cnedosanue noceéos 6 Kenuu (pomo H.B. ITunkesuua)

al., 1994). )KusHecrnoco6HOCTb CEMSH CO-
XpaHAeTCA B TedyeHue 14 jieT, OfHaKo BO
B/I&XHOJ II0YBE OHA OBICTPO TepAETCA.

Hawn6onpmii yiep6 B Mupe npudm-
HAIOT TPU BUAA CTPUT: Striga asiatica (L.)
Kuntze, S. hermonthica (Delile) Benth. u
S. gesnerioides (Willd.) Vatke (Mohamed
etal., 2001). CTpuru MMeIT XKeCTKYIO
CTIeI[aNM3alMIo B OTHOIIEHNMN pacTe-
HMIt-x035¢eB. [lepBhIe IBa BU/a ITOpaXka-
0T UCK/TIOUNTENHLHO OfHONOMbHBIE pac-
TeHU, BKIo4Yast Zea mays (KyKypysy),
Pennisetum spp. (nenHucerym), Panicum
spp. (mpoco), Eragrostis tef (ted) u
Sorghum bicolor (copro), Saccharum spp.
(caxapuslit TpocTHUK) U Oryza sativa
(cyxomonpHblil puc). EnuHcTBeHHDIN
BUJ, CTPUT, KOTOPBII MOpa’kaeT TONbKO
IBYONbHBIE pacTeHnA (BUTHY, Tabak,
I1ac/IeHOBbIe, MOJIOYaliHbIe), — 3TO Striga
gesnerioides. DTV 37I0CTHbIE COPHAKM Ha-
HOCAT OITYTUMBIil yap IT0 SKOHOMMKe
MHOTVX apMKaHCKMX M a3MaTCKUX
CTpaH, IPMYMHAA KOMOCCaIbHbIE IOTe-
P ypo>Kast — Ha CyMMY OKOJIO 1 M-
apra IO/IapoB eKETOffHO.

Pon Cmpuea TOMTHOCTDBIO BK/TIIOYEH B
EpuHbI epedeHb KapaHTVHHBIX 00D-
extoB EADC u perynmmpyercs npu BBo3e
CeMEHHOTO U IPOJIOBO/IbCTBEHHOTO Ma-
Tepuaja 3epHOBBIX U 3epHOO0OOBBIX
KYIIBTYP.

B mae 2019 roja coTpymHUKHU
OI'BY «BHUVKP» (4.H. Kosaneuko,
C.1I0. Myxanos, H.B. IlunkeBuy) mo-
cetmmn Pecniy6nuky Kenuto, rue Ha-
Omrofiany 071, 3aCOPEeHHbIe CTPUTOI
erunerckoit Striga hermonthica (Delile)
Benth. OTo omHomeTHee pacTeHme,
15-100 cM BbICOTOI, 06pasyeT BeTBHU-
CTBIe TT06€eTH, ITOKPBIThIE METUHUCTHIM
orrymenyeM. JINCTbs CyIpOTUBHBIE, Y3KO
TAHIIeTHbIE YU 3JUTUIITIYeCKNe, 2-8 CM
IUIMHOM 1 10 1 CM IIMPUHOIL; COLBETIE
BepXyILIeYHOe, KNCTEeBUHOE, Ha KOTO-

POM pacIoNIOKeHBI KPyIIHbIe CUAAYME
UBeTKN. IIBETKM OKpY>XEHbI IIPUIIBET-
HMKaMM 1-2 cM [IJIMHOI U 3 MM LIMPHK-
HOJ1 ¢ 6aXpOMOJT 3 PECHUTYATHIX BOJIOC-
KOB. OKOJIOIIBETHMK JBOJVIHOI: YallleuKa
Tpybuaras, fo 1 cM amHolL, pebpucras,
¢ 3y6I1aMu; BEeHYMK aCMMMETPUYIHO KO-
JIOKOJIBYATBIIT, C TPYOKOIL, JOXORALLEN 1O
TIOTIOBVHBI VIV 607Tee TIO/IOBUHBI JTNHBI
IBeTKa ¥ KOPOTKMM oTrnbom. ITmop —
KOpOOOYKa yIIHEHHO-0BaIbHOIL Gop-
MBI, 0 1 cM [yIMHOI, craBaeHHas ¢ 60-
KOB, C Xe/TOOKOM II0 IIBY, B KOTOPOJI
PasBMBaeTCsA HECKOIBKO COTEH MeTIbJari-
mmx ceMsH po 0,3 mm mmmHOoi. Ha omHOM
pacreHny MoxkeT (popMupoBaTbcs 1o 60
IVIOfI0B-KOPOOOYEK.

Cmpuea ezunemckas paclpocTpa-
HeHa B 38 cTpaHax Mupa. B Adpuke
OHa BCTpeYaeTCAd IPEeUMYIeCTBEHHO
Ha CEBEPO-BOCTOKE KOHTVHEHTA, ITe 3a
nocnepuue 100 et OKKynmpoBasa 3Ha-
YNTENbHYI0 YacTb Dduormun. ABngercs
37I0CTHBIM COPHAKOM KeHnm, BbIsbIBas
BBICOKNE TIOTEPU IPU BBHIPAIMBAHNNA
Kykypysbl u copro (Esilaba, 2006). Ha
3amazie AQPVKM pacTeHNs STOTO BUJA
UMelT 607lee MeNKMe IIBETKHU, Ha OC-
HOBaHMI 4YeTo ObIT ONVICaH HOBBII BUJL
Striga senegalensis Benth., koTopblit HplHe
CBelleH B CMHOHMMBI K S. hermonthica
(Delile) Benth. B iiemom 60osee 10 mitH ra
CEIbCKOXO03AICTBEHHBIX yrommit AQpuku
3aCOpEeHBI 3TUM COpHAKOM (Sauerborn,
1991). B Asuu ctpura erumnerckas 3ape-
ructpuposaHa B CayfioBckoii ApaBun,
Vemene, Kam6omxe (Parker, Wuson,
1986). Bup perynmupyeTcs KapaHTVHHBI-
MU NlepedHAMM ApreHTUHbI, bpasummm,
Wspannsa, Mexcukn, ITaparsas, Yunn,
Ypyrsas, Ykpaunsl, CIIA.

Striga hermonthica npeamnoYnTaeT
MaJIOIIOOPOJHbIE OYBBI C HU3KO
BNIAKHOCTBIO, PEJKO BCTpeYaeTcs Ha
OpOLIAEMBIX TOJIAX, XOTSA MOXKET Iepe-
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HOCHUTDb KPaTKOBPEMEHHOE 3aTOIIICHME.
CopHsAK mopakaeT B IIEPBYIO o4epefb
IIOCEBBI COPro, a TaKXe puca, KyKy-
Py3bl, CaXapHOTO TPOCTHMKA; MOXKET
YTHETaTb HEKOTOPBIE AMKOPACTyILIe
37maKku u3 popos Panicum, Setaria. Ilpu
cpepHeit 3apakeHHOCTH 1 mapasut /
1 pacTeHMe-XO3AMH IOTEPU ypoxKas
cocraBsaoT okono 5% (Parker, Riches,
1993). O61mue noTepu ypo>kas COpro B
CesepHoii [ane, pydmHAeMbIe 3TIM COP-
HAKOM, COCTaBILA/N 21%, BceX 3€pHOBBIX B
Hurepuu - 10%, B l'am6un — 8%, B bern-
He — 6% (Sauerborn, 1991). K uucny apy-
TUX CEPhe3HO MOCTPAIaBLINX OT COPHAKA
crpan otHocsATCsa Kamepys, Kot-1 ViByap,
bypkuna-®aco, Hurep, Mamu, CeHerar,
Toro, Cynan, Odmomns, Kerans, Yranga n
Tansarnsa (https://www.cabi.org).

Crpura erunerckas HeoObIYalTHO
KpacuBa B IepUOJ, IIBeTeHMA. 3aco-
PEHHBIE €10 TO/IA BBIITIANAT KaK ApKue
TeKOpaTMBHbIE KIYMOBI, K KOTOPBIM
YCTPEM/IAIOTCA OIBUINTENN U3 Pasind-
HBIX OTpAR0B HaceKoMbIX (Lepidoptera,
Hymenoptera, Hemiptera, Coleoptera)
(Musselman et al., 1983). ¥ omnoro
pacTeHns B COLBETUU MOXET 06paso-
BbIBAaTbCA N0 100 KpyIHBIX JIMIOBBIX
IBETKOB, KOTOpbIE PACIyCKAITCA 110
10-15 ogHOoBpeMeHHoO. LIBeTKM copep-
KaT boraTbIil caxapamu HekTap. [lepuon
I[BETEHMS JIUTCSA OKOJIO MECAIA.

Bo BpeMA sKCIIEIMIIIOHHOI IOE3IKI
Ha BCEM MPOTKEHNMN MapIIPyTa C ceBe-
Ppa Ha ror o TeppuTopuy Kennm corpyp-
nHuky OI'bY «BHUMKP» ocmarpuBamm
IIOCEBBI KYKYPY3Bl M CYXOJONbHOIO
puca. 3apaskeHHble CTPUTOI YIaCTKI
ObUIM OOHAPYXXEHBI B OKPECTHOCTAX
o3epa Bukropus. Ileppoe oOHapyxeHne
6BUIO CHemaHo B 7 KM OT ropopa Axepo,
Ha TeppuTopuu HepMepcKoro X0o3sii-
CTBa, BBIPAIIMBAIOLIErO TOMAThI I PUC.
Bropas Haxopka pacrono>keHa B 11 km
ot HanmonanbHoro asponopra Kucymy
U TIpEfiCTaBIANMA COO0IT HEIPEPhIBHYIO
CeTb IOJIeN KYKYpy3bl, 3apa>kKeHHbIX
CTPUTOI ETUIIETCKOIA.

O611as 3aCOpPeHHOCTD MOTIEl OL[eHM -
BajIach OT 2 10 20 pacTeHuit CTpUIY Ha
1 M2 ITopa)keHHbIE CTPUTOIL PacTEeHUs
KyKYPY3bl M€/ XJIOPOTUIECKIE IIATHA
Ha JIMCTbAX, HAOMIOfIa/IoCch OTCTaBaHMe
B POCTe ¥ HEIOPASBUTOCTD OT/IE/IbHBIX
noberoB. B pesynbraTe BEIKOpUYEBbIBA-
HMA STYX PaCTeHNI yIaoCch HabMIOaTh
MECTO IPUKPEIUIEHNA TayCTOPuIL IIapa-
3UTa K PACTEHMIO-XO3ANHY.

MecTHbIE )XUTENN C SHTY3Ma3MOM CTa-
7TV TIOMOTaTh B TIOMCKaX 1 c6ope COpH-
Ka, KOTOPBIJ y HMX Ha3bIBAETCA «XaIOM-



Puc. 4. Mecmo npukpensieHue napasuma K KopHam pacmenus-xossuna (omo H.B. Lunxesuua)

6a». B utore yganock cobparb u repba-
PUSMpPOBATD I{BETYIIVIE PACTEHNA CTPUTH
eTUIeTCKON B 3HAUMTENbHBIX KOMUYe-
CTBaX; HAJITV 3peyIble ITOIbI C CEMEHaMIL.
Bce sty yHUKaNIbHbIE MaTepuansl ObIIN
TIepelaHbl CIIEIVaTNCTaM IPOPUIBHBIX
otnenoB ®I'BY «BHUMKP» mns panb-
Heyirero u3ydeHus. [laHHble MaTepya-
JIBI TIO3BOJIAT JieTabHee 03HAKOMUTDCA
€ 0COOEHHOCTAMM CTPOEHMA OMACHOTO
COPHOTO PacTeHVI; TIOTIOTHAT KOIIEKIIN-
onubli poun GIBY «BHUMKP», 6yayT
VICTIONIb30BaHBI TIPU OOYYEHNH CTIelya-
JIMCTOB UCHBITATeNbHBIX TabopaTopuii
B 06/MacTy KapaHTVHA PacTeHMI M IIA
nposeneHys Typos MCILL
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STRIGA HERMONTHICA (DEL.) BENTH. -
DANGEROUS BEAUTY FROM AFRICA

N.V. Tsinkevich, Junior Researcher of the Research and Methodology Department of the Crimean

Branch of FGBU “VNIIKR”

Y.Y. Kulakova, PhD in Biology, Leading Researcher of the Invasive Plant Species Department

of FGBU “VNIIKR”

Abstract. Purple witchweeds are
root semi-parasites of monocotyle-
donous plants mainly and are ma-
lignant weeds of cultivated and wild
cereals. These plants form numerous
dustlike seeds, which contaminate
grain, fodder, soil and can easily

spread to new territories. Their de-
tection in seeds and commodities
is extremely difficult. Cleaning the
grain from purple witchweed is al-
most impossible, thus it is prohibited
to import the products of this type
into the territory of the EEU from

the countries of distribution of weeds
and such products must be returned
or destroyed.

Keywords. Striga hermonthica
(Delile) Benth., purple witchweed,
brown semi-parasite, quarantine pest.
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Puc. 5. Ileemyujue pacmenus Striga |
hermonthica (pomo H.B. Ilutixeéuua)

Fig. 5. Flowering plants of Striga
hermonthica (photo by N.V. Tsinkevich)

Striga Lour (Orobanchaceae) is a
paleotropical genus comprising about
42 species of obligate and facultative
root semi-parasites (Mohamed et al.,
2001). Their natural habitat is African
and Asian countries (Holm et al., 1991).
In Africa, 2/3 of agricultural land is in the
distribution zone of these plants (Ivens,
1993; Mohamed et al., 2001). The main
pathways of the purple witchweed to
other continents are contaminated fod-
der grains and seeds (EPPO, 2000).

The life cycle of different species of the
purple witchweed has common features.
These plants are propagated only by seeds.
Seeds start to sprout in a few months after
the fruits have ripened; roots of the young
seedling reacts to the root substances of
the host plant and is attached to its roots
with the help of historiums. Unlike other
members of the Orobanchaceae family,
the purple witchweed forms green shoots
and leaves, providing them with a pho-
totrophic type of nutrition. The parasite
receives water and minerals from the
host plant, which further slows down the
growth of the latter, causing serious crop
losses (Parker and Riches, 1993). The life
cycle of the purple witchweed is 90-120
days, half of which takes place under-
ground. The purple witchweed blossoms
one month after the appearance of the
above-ground shoots and seeds ripen an-
other month later.

Seeds of the purple witchweed are very
small (up to 0.25 mm), practically indis-
tinguishable from dust particles; they can
be easily spread by wind, water, animals,
soil and agricultural machinery, and can
stick to cereal grains (Berner et al., 1994).
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Seeds are viable for 14 years, but their vi-
ability rapidly reduces in wet soil.

Three species of the purple witchweed
are the most damaging in the world:
Striga asiatica (L.) Kuntze, S. hermon-
thica (Delile) Benth. and S. gesnerioides
(Willd.) Vatke (Mohamed et al., 2001).
The purple witchweed is highly spe-
cialized with host plants. The first two
species only affect monocotyledonous
plants, including Zea mays (corn), Pen-
nisetum spp. (Pennisetum), Panicum
spp. (millet), Eragrostis tef (teff) and Sor-
ghum bicolor (sorghum), Saccharum spp.
(sugar cane) and Oryza sativa (common
rice). The one species that only affects
dicotyledonous plants (cowpea, tobacco,
solanaceous and spurge family plants) is
Striga gesnerioides. These harmful weeds
are a major blow to the economies of
many African and Asian countries,
causing enormous crop losses of about
$1 billion a year.

Striga genus is fully included in the Uni-
fied List of Quarantine Objects of the EEU
and is regulated when importing com-
modities such as grain and legume seeds.

In May 2019, employees of
FGBU “VNIIKR” (Ya.N. Kovalenko,
S.Yu. Mukhanov, N.V. Tsinkevich) vis-
ited the Republic of Kenya, where they
observed fields infested with Striga her-
monthica (Delile) Benth. This annual
plant, 15-100 cm tall, forms branchy
shoots covered with bristly hairs. Leaves
are opposite, narrowly lanceolate or ellip-
tical, 2-8 cm long and up to 1 cm wide;
the inflorescence is apical, racemous, with
sessile flowers. Flowers are surrounded by
bracts 1-2 cm long and 3 mm wide with a
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[Puc. 6. IInoov: Striga hermonthica (omo H.B. Llunkeeuua)

Fig. 6. Fruits of Striga hermonthica (photo by N.V. Tsinkevich)

tassel of ciliate hairs. The perianth is dou-
ble: calyx tubular, up to 1 cm long, ribbed,
with teeth; corolla asymmetrically bell-
shaped, with a tube reaching half or more
than half the length of the flower and a
short limb. Fruit represents a capsule of
elongated-oval shape, up to 1 cm long,
compressed from the sides, with a groove
at the raphe, which develops several hun-
dred tiny seeds up to 0.3 mm long. Up to
60 fruits can be formed on one plant.

Striga hermonthica is widespread in 38
countries around the world. In Africa, it is
found mainly in the north-east of the con-
tinent, where it has occupied a significant
part of Ethiopia over the past 100 years. It
is an aggressive weed in Kenya, causing
high losses in maize and sorghum pro-
duction (Esilaba, 2006). In western Africa,
plants of this species have smaller flow-
ers, and a new species Striga senegalensis
Benth. has been described, which is now
synonymous with S. hermonthica (Deli-
le) Benth. In total, more than 10 million
hectares of agricultural land in Africa are
infested with this weed (Sauerborn, 1991).
In Asia, Striga hermonthica is registered in
Saudi Arabia, Yemen, Cambodia (Parker,
Wauson, 1986). The species is regulated
by quarantine lists of Argentina, Brazil,
Chile, Israel, Mexico, Paraguay, Uruguay,
Ukraine and the USA.

Striga hermonthica prefers low fertil-
ity soils with low humidity, rarely found
in irrigated fields, although it can tolerate
short-term flooding. Weed primarily affect
sorghum crops, as well as rice, corn, sugar
cane; it can hamper the growth of some
wild grains like as Panicum spp., Setaria
spp. With an average infestation of 1 para-



TM4000 15kV 5.4mm x250 BSE M
Puc. 7. Cemz Striga hermonthica (SEM) (¢pomo I0.B. Opnosoii)
Fig. 7. Seed of Striga hermonthica (SEM) (photo by Y.V. Orlova)

site / 1 host plant, yield losses are about 5%
(Parker and Riches, 1993). The total loss
of sorghum vyield in Northern Ghana was
21%, in Nigeria it was 10%, in the Gambia
it was 8%, and in Benin it was 6% (Sauer-
born, 1991). Other countries seriously af-
fected by weeds include Cameroon, Cote
d'Ivoire, Burkina Faso, Ethiopia, Niger,
Mali, Senegal, Togo, Sudan, Uganda and
Tanzania (https://www.cabi.org).

Striga hermonthica is surprisingly
beautiful plant during the flowering pe-
riod. The fields it covers look like bright
decorative flowerbeds, to which polli-
nators from various insect groups rush
(Lepidoptera, Hymenoptera, Hemiptera,
Coleoptera) (Musselman et al., 1983).
One plant can produce up to 100 large
purple flowers in the inflorescence, 10 to
15 of which blossom simultaneously. The
flowers contain sugar-rich nectar. The
flowering period lasts about a month.

During the expedition trip all along
the route from north to south in Kenya,
the team of FGBU “VNIIKR” inspected
corn and upland rice crops. Areas infest-
ed by Striga hermonthica were found in
the vicinity of Lake Victoria. It was first
detected 7 km from the city of Ahero,
on a tomato and rice farm. The second
detection was 11 km from Kisumu Na-
tional Airport, which was a continuous
network of corn fields infested with Stri-
ga hermonthica.

The total infestation of the fields was
estimated at 2 to 20 purple witchweeds
plants per 1 m* Plants affected by Striga
hermonthica had chlorotic spots on their
leaves, and some shoots were stunted and
underdeveloped. As a result of uprooting

of these plants it was possible to observe
the place of attachment of parasite haus-
toria to the host plant.

The locals enthusiastically began to
help in finding and collecting weeds,
which they call Hayumba. As a result,
it was possible to collect and desiccate
flowering Striga hermonthica in signifi-
cant quantities and also to find mature
fruits with seeds. All these unique mate-
rials were handed over to the specialists
of the relevant departments of FGBU
“VNIIKR” for further study. The given
materials will allow to study in details
of the morphologically structure of this
dangerous weed plant, will replenish the
collection fund of FGBU “VNIIKR, and
will be used at the training of experts of
test laboratories in the field of plant qua-
rantine and for carrying out of inter-lab-
oratory proficiency testing.
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HAYYHO-IIPAKTMYECKAA
IQKCIIEONIINA ®TBY «BHUNKP»

B Pecnny6nuky Kenus

A.H. Kosanenxko, k.6.H. cmapwuiti nayunviii compyonux HMO snmomonozuu PI'bY « BHUNKP»
H.B. IJunkesuu, mnadwiuii HayuHvlii COMpPyOHUK HAYUHO-MemMo0u1ecKozo omoena dunuana

OI'BY «BHUUKP» 6 Pecnybnuxe Kpvim
C.IO. Myxanos, nayunuviii compyonux omoena opzanusavuu MCU ®I'BY «BHUNKP»

Annotanua. Cmamvs nocesujena
SHMOMONI02UHECKO-2eP6002UeCKOL
HAY4HO-NPAKMUYECKOl IKCneouyun
OI'BY «BHUMKP» na meppumopuio
Pecny6nuxu Kenus 6 mae 2019 eooa.
Kpamixo paccmompenvt ocobenHocmu
pacmenue6004ecK020 CeKmopa cesb-
ckozo xossaiicmea Kenuu, a makxce u3-
JI0JHEHbL Pe3YNbmambl IKCHeOUUUL.

KnroueBslie cnoBa. Agppuka, Kenus,
payna, gnopa, snmomonozus, eep607o-
2Us, 8pedHble OP2aHU3MbL, COPHbLE pac-
MeHUs, KapaHmuHHole 00eKmol.

BBemenue

Pecniy6nuxa Kenns - rocymapcrso,
pacronoxeHHoe B Boctounoit Appu-
Ke, B CeBepO-BOCTOYHOI yacTu Boc-
TOYHO- AQPUKAHCKOTO IITIOCKOTOPbA.
Ha ceBepe Kennsa rpanuunt ¢ dduo-
nimett n FOxxHbIM CyflaHOM, Ha 3amazie —
¢ Yranpoit, Ha BocToke — ¢ Comanu,
Ha fore — ¢ Tansanneit. llentpanbayo
4acTb BocTouHO- AdpukaHckoro mioc-

KOTOPbS Ha TePPUTOPUYU CTPAHBI Me-
pecekaet Benuxas pudTosas gonmHa
(puc. 1), 3amagHee KOTOpPOJI pacIo-
JOXEHO TIJIO0PONHOE TIATO, BOC-
TOYHee — IJIOCKOTOPbe, CTYNeHYaTo
HOHIDKaKoIleecs BIVIOTh Jo mobepe-
Xbs VIHEMIICKOTO OKeaHa, BIOMb KO-
TOPOTO TAHETCA YIACTOK BOCTOUHOI
TpaHNIBI CTpaHbl. HamBricmas Tod-
Ka Ha TEPPUTOPUY TOCYAApCTBA, TOpa
Kenns (5199 metpos H.y.M.) (puc. 2),
SBJIAETCS BTOPOII BepUINHOM AQpuKy
nocne KunmumaHpxapo, 4acTb 1of0-
IIBBI KOTOPOTO TaKyXe PacIIoNoXeHa
Ha Tepputopuyu Kenmu. Eme ogna
U3 BBICOYAMIINX TOP KOHTMHEHTa
(7-e mecto mocne Kunumanpxapo),
ropa O/IToH, TaK)Xe YaCTUIHO PacIIo-
noxxeHa B Kennu; ects Ha Tepputopun
CTpaHBI I MHOXKECTBO 60riee MeTKux
rop (YaCTMYHO, KaK U TUTAHTHI pe-
TUOHA, TIPefiCTaBIeHHbIX CTPATOBYII-
kanamu). Ilogo6Hoe nanpmadTHO-
reorpaduyeckoe pazHoobpasue, 06-
YCIOBIEHHOE BO MHOTOM BBICOTHOII

Fig. 1. Lake Naivasha is located in the highest part of the Kenyan section of the Great Rift Valley
(photo by Ya.N. Kovalenko)

MOSICHOCTBIO, ONIpefendeT KIMMaTu-
YyecKye 0COOEHHOCTY OT/e/IbHBIX Tep-
putopuit KeHuu u ux mpurogHocThb
ISl MCIIONIb30BAaHUSA B PasIMYHBIX
OTPAC/IAX CEbCKOTO X035ICTBa. JHa-
MEHNTbIe KeHNIICKME IITOCKOTOPbA,
UjeanbHO MOAXOAAILINE J/IsI BBIpa-
IMBaHUA LEHHBIX COPTOB apabyuKu
U 4asl, ABNAITCA ONHUM U3 CAMBIX
PO YKTUBHBIX CETbCKOXO3AICTBEH-
HBIX peruoHoB BocrTouHoit Appuku
(puc. 3). IIpu o6mieit mnomanu Kennn
B 58 ThIC. Ta, 3eM/IM CENbCKOXO3AM-
CTBEHHOTO Ha3HaYeHMsA COCTABIAIOT
no4tu 28 ThIC. ra, 3aHUMasd, TaKUM
o6pa3oM, MpaKTUYECKU HONTOBUHY
Bceil Tepputopuu crpannl (FAO,
2019). ITo mocnegHMUM JaHHBIM, 00-
nee yerBepTyu (26%) BBII Kenun
IPUXOOUTCA Ha NMPOAYKLUIO CeNlb-
CKOTO XO03AJCTBa, €llle IPUMEPHO
CTONBKO Xe (27%) — Ha ipyrue cex-
TOPBbI 9KOHOMIKY CTPaHbl, KOCBEHHO
CBsI3aHHBIE C CEIBCKUM XO3ACTBOM.
bonee 40% naceneHus cTpaHbl 3aHA-

Puc. 1. Osepo Haileawa pacnonosero 6 Haubosee 8bicoxoli uacmu KeHuiickozo yuacmxa wacmu Benuxoii pugmoeoii donunvt

(¢pomo A.H. Kosanetxo)
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Thl B CEIbCKOM XO3AJCTBE, JaHHAA
OTpPAC/Ib OCTAETCA BeAyIIell B SKOHO-
MMKe CTPAaHBI, OTINYAACh IIPYU 3TOM
O4Ye€Hb HEOJHOPOJHOI CTPYKTYpOI
CO MHOXXeCTBOM 001eCTBEeHHBIX, I10-
TYTOCYRapCTBEHHBIX, HEIIPABNUTEND-
CTBEHHBIX M YaCTHBIX XO3AMCTBYIO-
mux cyovekros (puc. 4). Cenbcko-
XO03AJICTBEHHBIN CEKTOP B LIEJIOM, KaK
3a CYeT 3aHATOCTU HACEIEeHNH, TaK I
yepe3 HEIMOCpPeACTBEHHOE Y OBIET-

BOpE€HMNE ITPOJOBOTBCTBEHHDIX HYXI,

obecriedynBaeT CpeJicTBa K CYI[eCTBO- Fig. 2. Alpme zone of Mount Kenya. nge plants in the photo are endemic for Mount Kenya
Dendrosenecio keniensis (Baker f.) Mabb. (photo by Ya.N. Kovalenko)

BaHUIO s 6onee yeM 80% HaceneHus
Kennu, a cenbxo3snpomyKuusa NPU  Pyc. 2. Anvnuiickusi nosic 20pvt Kenus. Kpynnvie pacmenust 6 kaope — sHOemutHble 07151 20pvl
ee mpogjaxe 3a py6ex maeT okono  Kenus Dendrosenecio keniensis (Baker f.) Mabb. (pomo 5.H. Kosanenxo)

65% o00611ert 9KCIIOPTHOM BBIPYYKHI
crpanbl exerogHo (FAO, 2019). Oc-
HOBHBIE BbIpallilBaeMble B CTpPaHe
KyJIbTYPBl NIpeCTaBIeHb KYKYpPYy-
3011, CaXapHbIM TPOCTHUKOM, 4aeM,
Kode, pucoM, COpro, poco, apaxu-
COM, MaHMOKOM (KaccaBoil), MaciImd-
nou nanbMmoit u T.4. (FAO, 2019). ITo
naHHBIM PefepanbHON TaMOXKXEHHO
cnyx6s! (TaMoXeHHas CTaTUCTUKA
BHeIIHell Toprosnyu, 2019), B HacTos-
mee BpeMsA KeHus ABnsAeTCA KPYIHBIM
3KCIIOPTEPOM CENbCKOXO3AMCTBEH-
Holl npopykuun B Poccuiickyro Pepe-
pauuio: Tak, B mepuoj 2016-2019 rr.
9TOI cTpaHoit B PO 6su1n mocrasie-
HbI 6or1ee 81 ThIC. T 4ast 1 Kode, IOYTH
21 ThHIC. T CBEXUX IBETOB (BK/II0Yas
CpesaHHBbIe), TYKOBUL, KOPHEBUIL U
Ca)KeHIleB NPEeUMYIeCTBEHHO [eKO-
PAaTUBHBIX KYIbTYP, IOYTH 18 THIC. T

¢GbpyKTOB M OpexoB, 6oynee 2 THIC. T

Tabaka 1 ero NpOU3BOHBIX, 6oree {Fig. 3. Coffee plant on a coffee pluntatwn in Kmmlm County
>
( ‘photo by Ya.N. Kovalenko) :

0,5 ThIC. T OBOIIHON NPOJYKLNMM, A ;
Tak>Xe MHOroe gpyroe. Kpome Toro,  Puc. 3. Pacmenue Kodpe na kodeiinoii nnanmauuu 6 oxpyze Kuamoy
Kenus apngerca KpynHeIM uMnopre-  (gomo A.H. Kosanenxo)

POM POCCUIICKOI 3€pHONPOJYKLIMMN:
3a TOT Xe nmepuop (2016-2019 rr.)
3Ta CTpaHa 3aKynmia ee n3 Poccun
B KO/M4YeCTBe OKomo 2 MiH T. [Ipu-
BeflecHHbIe TaHHBIE CBUJIETENbCTBY-
IOT O JOCTATOYHO MHTEHCUBHOM TO-
BapooOMeHe CeIbXO3IPOAYKIMel
MeXZy AByMs cTpaHamu. IIpu sTom
Ha Teppuropunu Kenun, no gaHHBIM
EOK3P (EPPO Global Database,
2019) n CABI (Invasive Species
Compendium, 2019), 3apeructpu-
poBaHBI MHOTMe 00BbeKTbl ExyHoro
nepe4yHs KapaHTUMHHBIX 00BEKTOB
EBpasuiickoro sKOHOMMUYECKOTO CO-
103a (EITKO) (okoso gBajuaTii BULOB
TOJIBKO HaCeKOMBIX-Bpe#uTesneil), a
TaK)Xe HaCeKOMbIe-BpeUTeNN U COp-
HbIE paCTeHI/I}I, 6HI/I3KI/IC K KapaH— Puc. 4. Pucosblenormobuozou3ceﬂbcxoxoaﬂﬁcmseuubtxKoonepamusos
TUHHBIM 00'beKTaM MV PEKOMEHJI0- 6 pailone osepa Buxmopus (homo S.H. Kosanenio)

( photo by Ya N Kovalenko )
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Fig. 5. Corn plantations on the shore of Lake Victoria f

(photo by Ya.N. Kovalenko)

Puc. 5. ITocadxu kykypy3vi Ha 6epezy o3epa Buxmopust

(¢pomo S.H. Kosanenxo)

~ Fig. 6. A private corn field near the Naivasha town £

_I(photo by Ya.N. Kovalenko) 3

Puc. 6. Yacmmoe kykypysHoe none 6 okpecmnocmsax zopooa Haiisawa

(¢pomo A.H. Kosanetxo)

BaHHbIe KO BKM04YeHMIo B [lepedens.
C 1enplo MOMONHeHNA HAyYHbIX KO-
nexunit ®I'BY «BHUVIKP» marepnu-
azaMy, HeoOXOAVMBIMU IJIA HpOBe-
JeHuA Hay4YHO-MCCIeNoBaTeNbCKMUX
paboT, pa3paboTKy METOJOB UIEH-
TUpUKAUY KapaHTUHHBIX 00beK-
TOB, a TAK)Xe /I IPOBefleHNs HOBBIX
PayHJ0B MeXX/1ab0paTOPHBIX CIINYM-
TeJIbHBIX MCIBITaHNI Ha 6aze OI'BY
«BHUVIKP», B TOM 41cCIe o paHee
He 3aTpoHyTeIM MCH opranmsmam,
B nepuop ¢ 30 ampensa mo 28 mas
2019 roga cocTosinach SHTOMOJIOTU-
gecKo-rep6omorndeckas HayqIHo-UC-
cnenoBatenbckas skcnepuiysa OI'HBY
«BHUMKP» B Pecnyb6nuky Kenns.
B neit npunamm yyactue J.H. Koanen-
ko, C.IO. Myxanos u H.B. lluakesnu.

Matepuanbl 1 MeTO/bI
PazpaboTaHHBIl yYacTHUKAMIU
MapUIPYT SKCHEeANIINY 3aTPaTruBa OC-

HOBHBIE CE/IbCKOXO03AICTBEHHbIE Palio-
HbI Kennn, B mepByro ouepenb ¢ y4eToM
HOCeIeHNs TOKAINIL, IPUBOJUMBIX B
HAy4HOI TUTepaType B KadeCTBe MeCT
pacrpocTpaHeHNs psAfia KapaHTVHHbBIX
00BEKTOB 1, KPOME TOTO, KaK MO>KHO
60J1ee MMPOKOTO OXBaTa pasHOOOpas-
HBIX JaHAWAadTHO-reorpaduueckux
30H cTpanbl. Ocoboe BHMMaHMe OBIIO
yIeNeHO PeTMoHy Ha foro-3amaje Ke-
HNM, TPaHNYaIeMy ¢ o3epoM Bukro-
P, TAe TPaANIIOHHO BBIPAIBAETCA
MHOYECTBO CE/lTbCKOX03ANCTBEHHBIX
KYIBTYP TIPY OTHOCUTENTBHO HU3KOM
ypOBHe arpoTexHuKu (puc. 5); kpome
TOTO, C y4eTOM MH(OPMAIVM, UMEB-
LIEJICA Yy MICCIElOBATENbCKON IPYIIIIbI,
ObIIN ITpOM3BeMIeHbI TOMCKY KapaHTUH-
HBIX 00'beKTOB B MHOTOUVC/IEHHBIX JT0-
KaIlMAX IeHTpa (OKPeCTHOCTH TOPOJIOB
Haitpo6u, HaiiBama u gp.) (puc. 6)
U OTYACTY OTO-BOCTOKA CTPAaHBI
(oxpecTHOCTHM TrOopoja Mombaca u

60 KAPAHTVIH PACTEHUI. HAVKA M [TPAKTUKA

ap.). Ilo oTHOWIEHMIO K BpeAUTENAM
pacTeHNUI IPUMEHANNCh Pa3NNIHbIe
MeTOJIbI c60pa, BKIII0YaBIINE SHTOMO-
JIoT4ecKoe KoIlleHne, PyIHolt c6op,
JI0B Ha MICKYCCTBEHHBbIE MCTOYHUKIU
CBeTa, OKOHHBIE, HePOMOHHBIE U IIN-
I[eBbIe IOBYIIKM Pa3IMIHBIX MOMMU-
¢duxanuii, npocerBaHue cyoCcTpaToB
Jyepes MOYBEHHBIE U CIIeNMaTbHble 9H-
TOMOJIOTMYECKME CUTA, OTPAXMBAHNUE
¢ pacTeHui Ha Geble TUCTHI OyMaru
¢ mocenymolell puKcanyeil B CoupT
(puc. 7) n 1.5. OnacHble COPHAKYU U
671M3KMe K HMM BBl paCTeHMIT TIIa-
TeTbHO M3BJIEKaNINCh U3 cybcTpara
rep6apu3MpoBaINCh C UCHONTH30BA-
HIeM repOapHBIX CETOK.

Pesynbrarsl 1 ux o6cyKaeHMe

B pesynbrare mpoBefeHHOI SKCIIe-
mvnuy 65U COOpaHBI OOMIVPHBIE U
pasHooOpas3Hble MaTepuabl IO pas-
JIMIHBIM CUCTEMATHYECKMM U 9KOJIOTH -
YeCKMM TPYIIIaM BpefuTenell u omac-
HBIX COPHBIX PAaCTEHMII, CYIeCTBEH-
HO TIOIONTHUBIIME (POHMBI HayYHBIX
SHTOMOJIOTMYECKOI U Tepbosornye-
ckoit komneknuit ®I'bY «BHUMKP».
Kax MMHIMYM [1Ba KapaHTUHHBIX 00D-
eKTa, a UIMEHHO erMIeTCKas CTpura
(Striga hermonthica (Delile) Benth.)
(puc. 8) u kpacHas moMepaHLeBas
murosKa (Aonidiella aurantii (Maskell,
1879)), 6511 cOOpaHbI B KOMUYECTBE,
TOCTaTOYHOM /A IPOBEleHN MeX-
MabOpaTOPHBIX CIMYUTEIbHBIX UC-
neitaHnit. Kpome toro, Kommexkunmio
HOIIOTHUIN MaTepHabl IO CIeRyIo-
UM KapaHTUHHBIM 0ObeKTaM: Opa-
3uIbcKas 6060Bas 3epHOBKa (Zabrotes
subfasciatus (Boheman, 1833)), apa-
xucoBas 3epHoBKa (Caryedon gonagra
(Fabricius, 1838)), HECKONIBKO BUIOB
pona Callosobruchus (puc. 9), Kyky-
py3Has MUCTBeHHasA coBKa (Spodoptera
frugiperda (J.E. Smith, 1797)) (puc. 10),
IpefcTaBIeHHas OONbLION cepueil
ocobeit 13 HOBOJT, MHBA3UBHOI YacTN
apeana, — appUKaHCKOI; HECKOTBKO
BupoB noBunuk (Cuscuta sp.) (puc. 11),
a TakXXe HEKOTOpble ApPyTUe BUJBI
(npencraButenu orpsanos Coleoptera,
Hemiptera, Diptera u fp.), B HacTos-
I[ee BpeMs OKMIAIolye MO TBEePXKie-
HYA MAEHTUOUKAIIUY CTIEIMaTNCTaMy
0 ONpeJieNTeHHbIM CUCTeMaTNIeCKIM
TpynmaM HaceKoMbIX. [loMmMo Ha-
CEKOMBIX M PacTeHMUI, UMEIOIINX A
EASC xapanTMHHOe 3HaYeHNUE, BO
MHOXeCTBe OB COOPaHbl 00'BEKTHI,
Mopdonmornyeckyu 6n1u3KmMe K pARY
KapaHTVHHBIX OPTaHNM3MOB, HaIIpU-
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Fig. 7. Collection of thr
Outskirts of Lake Victoria (photo by Ya.N. Kovalenko)SGi =

Puc. 7. Coop mpuncoe ¢ pacmeHuii momamos Ha Genvtii
oymascrouii nucm. Oxpecmuocmu o3epa Buxmopust

(¢pomo S.H. Kosanenxo)

Mep, HeKOTOpbIe MpefCcTaBUTeNN Ce-
melictBa Diaspididae (Hemiptera),
B YNCJIe KOTOPBIX — IIMTOBKM poja
Aulacaspis, mopdonornuecku 61ms-
Kle K SAIOHCKOM MHajlo4YKOBUIHON
murtoBKe (Lopholeucaspis japonica
(Cockerell, 1897)), B cBsA3u ¢ 4eM
yZO6HO VX MCIIONb30BaHNUe I/ IPO-
pepenuss MCH B xadecTBe mapbl K
YKa3aHHOMY KapaHTMHHOMY 00bek-
TY; pAJ IpefcTaBUTENEN CEMENCTB
Pseudococcidae m Aleyrodidae
(Hemiptera), B ToM uncie cobpaH-
HbIe B Macce HeKapaHTVHHBIE YepHbIe
6enokpouiku Aleurocanthus sp., KOTO-
PBIX BIIOCTEACTBUM TIPefIOIaraeTcs
VICTIO/b30BaTh B KaueCTBe Maphl AA
nposefenua MCVI o uepHOI UUTPy-
coBoll 6enokpsinke (Aleurocanthus
woglumi Ashby, 1915). Hexotopsie n3
cobpaHHBIX B KeHIN HaceKOMBIX pa-
Hee GBIV PEKOMEHJOBAHbI K BHeCe-
Huio B EITKO, Hanpumep, cepbe3Hblit
BPEUTENb 3aIIacOB — JIOXKHOCIIO-
HUK Araecerus fasciculatus (DeGeer,
1775), HeflaBHO BIepBble OTMEYeH-
HBIJ TaK)Xe Ha TEPPUTOPUM HalLIel
ctpansl (KoBanp u fip., 2018). Heco-
MHEHHBIJ HayYHBIM U IPAKTUIECKUIA

A *,
s from tomato plants on a white paper sheet. SSEH
— Y

MHTepeC NPeACTaB/AI0T COOPBI HEKO-
TOPBIX COPHBIX PaCTeHMII, OMU3KMX K
KapaHTMHHBIM, HallpuMmep, repbap-
Hble 00pasubl He UAEHTUPULUPO-
BAaHHOTO IT0Ka IacneHa (Solanum sp.)
(puc. 12), mopdonoruyecku KpaiiHe
6/113KOT0 K MacjaeHy KapOIMHCKOMY
(S. carolinense L.), Mono4as pasHo-
muctHoro (Euphorbia heterophylla L.)
(puc. 13), 61m3Koro K Monoyaio 3y6-
yaromy (E. dentata Michx.), a Taxoke
HEKOTOPBIX JPYTUX.

3aknoyeHue

[Tonesbie MccaemoBaHMUA, HPO-
BeJleHHbIe Ha Teppurtopuu Pecmy-
6nuky KeHys, mO3BOMUIM TIOION-
HUTD Ko/IeKiyoHHble poupbl PIBY
«BHMNNMKP» Kak pAZOM KapaHTUHHBIX
it EADC 006 beKTOB, TaK 1 60raTbIMu
MaTepyanaMi 1o 67IM3KMM K HUM TaK-
COHaM, ¥ BUJIaM, PEKOMEHOBAHHbBIM
Ko BHeceHuo B [lepedyenn. PesynbTraThl
9KCIIeUIIMY BHOBb IO TBEPANIN, YTO
IPAaKTMKA HAYYHO-UCCIENOBATENbCKIX
9KCIIEIVIINIL B PETMOHBI, ABJIAIOECS
MecTaMy OOMTaHMsA KapaHTUHHBIX 1
IPYIUX BPelOHOCHBIX 00'bEKTOB, OT-
cyTcTByOIuX Ha Tepputopuu EA9C,

Fig. 8. Striga hermonthica on suppressed corn plants. Outskirts of Lake
Victoria (photo by S.Yu. Mukhanov)

Puc. 8. Ezunemckas cmpuza (Striga hermonthica) na yznemenmvix
pacmenusx kykypy3ot. Oxpecmuocmu o3epa Buxmopust
(¢pomo C.FO. Myxanoea)

H03BO/AET PACIIMPUTD BOSMOXKHOCTH
I711 HOBBIX Hay4YHBIX MCCIEOBAHMIL U
crioco6ctByet Brixony PI'BY « BHUM-
KP» Ha HOBBII, 60/Iee BBICOKMIT Hayy-
HBIIl YPOBEHD.
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Abstract. The article is devoted to
the entomological and herbological re-
search expedition of FGBU “VNIIKR”
to the territory of the Republic of Ke-
nya in May 2019. The characteristics
of the agricultural sector in Kenya are
briefly considered, and the results of
the expedition are also presented.
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Introduction

The Republic of Kenya is a coun-
try located in East Africa, in the
north-eastern part of the East Afri-
can Plateau. Kenya borders on Ethi-
opia and South Sudan in the north,
Uganda in the west, Somalia in the

east and Tanzania in the south. The
central part of the East African Pla-
teau in the country is crossed by the
Great Rift Valley (Fig. 1), to the west
of which there is a fertile plateau, to
the east - an upland, which gradu-
ally descends to the coast of the In-
dian Ocean, along which the eastern
border of the country stretches. The
highest point on the territory of the
state, Mount Kenya (5199 m) (Fig. 2),
is the second highest point in Africa
after Kilimanjaro, part of the bottom
of which is also located in Kenya.
Another of the continent's highest
mountains (7th highest point after
Kilimanjaro), Mount Elgon, is also
partially located in Kenya; there
are also many smaller mountains
in the country (partly as well as the

Fig. 9. Purchase of products contaminated with pests. Outskirts of Lake Victoria
(photo by Ya.N. Kovalenko)
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region's giants represented by stra-
tovolcanoes). Such landscape and
geographical diversity, due in large
part to its altitude, determines the
climatic characteristics of certain
areas of Kenya and their suitability
for use in various sectors of agricul-
ture. The famous Kenyan plateaus,
ideal for growing valuable Arabica
coffee and tea varieties, are one of
the most productive agricultural re-
gions in East Africa (Fig. 3). With a
total area of 58,000 ha, Kenya has al-
most 28,000 ha of agricultural land,
covering almost half of the coun-
try's territory (FAO, 2019). Accord-
ing to recent data, about a quarter
(26%) of Kenya's GDP comes from
agriculture, and approximately the
same value (27%) - from other sec-
tors of the country's economy that
are indirectly related to agriculture.
More than 40% of the country's pop-
ulation is engaged in agriculture,
which remains the leading sector in
the country’s economy, with a very
heterogeneous structure with many
public, parastatal, non-governmen-
tal and private economic entities
(Fig. 4). The agriculture sector as
a whole, both through employment
and direct food provision, provides
livelihoods for more than 80% of
Kenya’s population, while agricul-
tural products sold abroad gener-
ate about 65% of the country’s to-
tal export earnings annually (FAO,
2019). The main crops grown in
the country are corn, sugar cane,
tea, coffee, rice, sorghum, millet,
peanuts, cassava, African oil palm,
etc. (FAO, 2019). According to the



Federal Customs Service (Customs
Statistics of Foreign Trade, 2019),
Kenya is currently a major exporter
of agricultural products to the Rus-
sian Federation: for example, in the
period 2016-2019 this country sup-
plied more than 81 thousand tons of
tea and coffee, almost 21 thousand
tons of fresh flowers (including cut
flowers), bulbs, rhizomes and seed-
lings, mainly ornamental crops, al-
most 18 thousand tons of fruits and
nuts, more than 2 thousand tons of
tobacco and its derivatives, more
than 0.5 thousand tons of vegetable
products, and much more. In addi-
tion, Kenya is a major importer of
Russian grain products: over the
same period (2016-2019), the coun-
try purchased about 2 million tons
of grain from Russia. These data
indicate a rather intensive exchange
of agricultural products between the
two countries. At the same time, ac-
cording to EPPO Global Database
(2019) and CABI (Invasive Species
Compendium, 2019), many objects
of the Unified List of Quarantine
Objects of the Eurasian Economic
Union (EAEU) (about twenty spe-
cies of insect pests only), as well as
insect pests and weeds closely-re-
lated to quarantine objects or re-
commended for inclusion in the list
are registered in Kenya. In order to
replenish the scientific collections
of FGBU “VNIIKR” with materials
necessary for research, develop-
ment of methods for identification
of quarantine objects, as well as to
conduct new rounds of interlabora-
tory comparative tests on the basis
of FGBU “VNIIKR”, including the
previously unaffected organisms, in
the period from April 30 to May 28,
2019 entomological and herbolog-
ical research expedition of FGBU
“VNIIKR” to the Republic of Ke-
nya took place. Its members were
Ya.N. Kovalenko, S.Yu. Mukhanov
and N.V. Tsinkevich.

Materials and methods

The route developed by the ex-
pedition participants covered the
main agricultural areas of Kenya,
primarily in view of the visits to
locations cited in the scientific li-
terature as sites for the distribution
of a number of quarantine objects
and the widest possible coverage
of the country's diverse landscape

e

Puc. 10. Iycenuua xyxypy3Hoii nucmeennoii coexu (Spodoptera frugiperda) na nospescoenrom
pacmenuu kykypy3svt. Oxpecmnocmu ozepa Haiteawa (dpomo C.FO. Myxanosa)

Fig. 10. Caterpillar of Spodoptera frugiperda on damaged corn plant. Outskirts of Lake Naivasha
(photo by S.Yu. Mukhanov)

Fig. 11. Cuscuta sp. parasites on Bougamvzllea sp. Outskirts of the Gatundu town
(photo by N.V. Tsinkevich)

Puc. 12. Ilacnen (Solanum sp.), 6nuskuii k nacneny Kapommcxonty (S. carolinense L. )
3anoseonux Iamamaiio (omo H.B. Llunxeeuua) 4

Fig. 12. Solanum sp., closely-related to the S. carolinense L. Gatamaiyo Forest Nature Reserve
(photo by N.V. Tsinkevich)
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Puc. 13. Monouaii pasnoﬂucmubﬁi (Euphorbia heterophylla L.) 6nu3xuii k monouato 3y6uamomy
(Euphorbia dentata Michx.). Oxpecmuocmu zopooa Kymyc (dpomo H.B. Iunxesu4a )

e

Fig. 13. Euphorbia heterophylla L. closely-related to Euphorbia dentata
Michx. Outskirts of the city of Kutus (photo by N.V. Tsinkevich)

and geographical areas. Particular
attention was paid to the region of
southwest Kenya bordering Lake
Victoria, where many crops are tra-
ditionally cultivated with relatively
low levels of agrotechnology (Fig. 5);
in addition, taking into account
the information available to the re-
search team, quarantine objects were
searched in numerous locations of
the centre (Nairobi, Naivasha, etc.)
(Fig. 6) and partly in the south-east
of the country (Mombasa, etc.).
Various collection methods were
applied to plant pests, including
entomological mowing, manual col-
lection, catching by artificial light
sources, window, pheromone and
food traps of various modifications,
sifting of substrates through soil and
special entomological sieves, shak-
ing off from plants on white sheets
of paper with subsequent fixation
in alcohol (Fig. 7), etc. Dangerous
weeds and closely-related plant spe-
cies were carefully extracted from
the substrate and herbarized using
herbarial nets.

Results and discussions

As a result of the expedition ex-
tensive and diverse materials on
various systematic and ecological
groups of pests and dangerous weeds
were collected, which significant-
ly increased the funds of scientific
entomological and herbological col-
lections of FGBU “VNIIKR”. At least
two quarantine objects, namely the
Striga hermonthica (Delile) Benth.

(Fig. 8) and Aonidiella aurantii
(Maskell, 1879) were collected in
quantities sufficient for interlabora-
tory comparative tests. In addition,
the following quarantine objects
were added to the collection: Za-
brotes subfasciatus (Boheman, 1833),
Caryedon gonagra (Fabricius, 1838),
several species of the Callosobruchus
genus (Fig. 9), Spodoptera frugiper-
da (J.E. Smith, 1797)) (Fig. 10),
represented by a large series of spe-
cies from the new, invasive part of
the range - African; several spe-
cies Cuscuta sp. (Fig. 11), as well as
some other species (representatives
of Coleoptera, Hemiptera, Diptera,
etc.), currently awaiting confirma-
tion of identification by specialists
in certain systematic insect groups.
In addition to insects and plants
of quarantine importance for the
EAEU, many objects closely-related
to a number of quarantine organ-
isms were collected, for example,
some members of the Diaspididae
(Hemiptera) family. Among them
are the scales of the Aulacaspis ge-
nus, morphologically closely-related
to Lopholeucaspis japonica (Cocke-
rell, 1897), and therefore it is con-
venient to use them for conducting
interlaboratory comparative tests as
a pair to the specified quarantine
object; a number of members of the
Pseudococcidae and Aleyrodidae
(Hemiptera) families, including the
non-quarantine blackfly of Aleu-
rocanthus sp., which is intended to
be used as a pair for conducting in-
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terlaboratory comparative tests on
a citrus blackfly afterwards (Aleu-
rocanthus woglumi Ashby, 1915).
Some of the insects collected in
Kenya have previously been recom-
mended for inclusion in the Unified
List of Quarantine Objects of the
Eurasian Economic Union (EAEU),
such as the serious stock pest Arae-
cerus fasciculatus (DeGeer, 1775),
which was also recently recorded
in our country for the first time
(Koval et al., 2019). Of undoubted
scientific and practical interest are
the collections of some weeds close
to quarantine plants, for example,
herbal specimens not yet identi-
fied as nightshade (Solanum sp.)
(Fig. 12), morphologically very
close to S. carolinense L., Euphorbia
heterophylla L. (Fig. 13), closely-re-
lated to the E. dentata Michx., as
well as some others.

Conclusion

Field research conducted in the Re-
public of Kenya allowed to replenish the
collection funds of FGBU “VNIIKR”
with a number of objects which are
quarantine for the EAEU, rich mate-
rials on taxa close to them, and species
recommended for inclusion in the list.
The results of the expedition once again
confirmed that the practice of research
expeditions to the regions that are ha-
bitats of quarantine and other harmful
objects that are absent in the territory of
the EAEU, allows to expand the oppor-
tunities for new research and contrib-
utes to mo-ving of FGBU “VNIIKR” to
a new, higher scientific level.
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E‘HTP KAPAF

— HayuHoe 1 MeToAnYeckoe — YcTaHoB/IeHUEe KapaHTUHHOrO — HayuHoe CO'I;pyAHM‘-IECTBO

obecneyeHne fesTeNbHOCTH (purocaHMTapHOro COCTOAHMA C HaLMOHaNbHbIMK
Poccenbxo3Hap3opa, ero noAKapaHTUHHbIX MaTepuasnoB M MeXAyHapoAHbIMU
TeppPUTOPHANbHbIX YNPaBieHUH 1 TeppuTopun Poccuiickoit opraHu3sauusMu B 06nactn
1 NOABEAOMCTBEHHbIX eMy ®enepaunn nyTeMm nposeAeHUs KapaHTMHa pacTeHHi
yupexxaeHui B chepe KapaHTMHA nabopaTopHbIX 3KCnepTn3
M 3aLMTbl pacTeHui 1 MOHMTOPUHIOB
o OrbY «BHUUKP» — napTHep MeXAYHapO/HOM ¢ Bepyuiee yupexpenue B Poccuiickoil ®egepaumm no
nporpaMMbl N0 KOOPAWHALMM HAayYHbIX UCC/IeA0BaHMIA CUHTE3Y U NpMMEeHeHUto (pepoMOHOB AIA BbiSBNIEHMSA
B 06nacTn kapaHTHHa pacteHunit EUPHRESCO IT KapaHTUMHHbIX BpeAHbIX OpraHu3MoB

(EUropean PHytosanitary RESearch COordination)
¢ B ®IbY «BHUUKP>» co3naH 1 geHcTByeT TexHUueckuii
¢ Bepyujee Hay4yHO-MeTOAMYECKOE yupeXaeHue KOMMTET no cTaHpapTusauun TK 42
B coctaBe KoopaWHALMOHHOI0 COBETa N0 KapaHTUHY «KapaHTHH ¥ 3aluuTa pacTeHNH>»
pacTeHMi1 rocyaapcTs — y4acTHukos CHI
¢ Nmeet 21 dhunnan Ha Tepputopum Poccuiickoi
o [0noBHOE HayYHO-METOAUYECKOE YUpeXaeHHue ®epepauun
no peanusauuu MnaHa nepBoouepesHbiX MEPONPUATHIA,
HanpaBsJiIeHHbIX Ha rApMOHU3ALIMIO KAPpaHTUHHBIX
(pMTOCAaHMTAPHBIX MEp roCyAapCTB — YJIEHOB
TaMOXXeHHOro cor3a

Poccus, 140150, MockoBckast 06nacth, PameHckmii paitoH,
noc. beikoso, yn. Ilorpannynasn, g. 32
Ten./dpaxkc: 8 (499) 707-22-27
e-mail: office@vniikr.ru, http://www.vniikr.ru



3AECb MOKET bbITb BALUA CTATbA!

}KypHa/\ «KRapaHTUH pacreHuu. Hayka u npakTuka»

npuzrauaem agmopos 014 nybruxayuu

Penakuna xypHana «KapaHTuH pacteHuii. Hayka n npakTvka» paja npea-
NOXMUTb Bam BO3MOXHOCTb NybnmKaLym Bawwuux cTaeil Ha CTpaHULaX ypHana.
Hawwa uenb — npuBneyeHue BHUMaHIA K Hanbonee akTyanbHbIM npobnemam
KapaHTMHa pacTeHuii CNeLmanucToB CeNbCKoro Xo3ANCTBa U BCeX

3dUHTEPECOBAHHDBIX B 3TOM niopei.

B KYPHaJie paCcCMaTpMBaOTCA OCHOBHbIE HAMPABIEHNA Pa3BUTUA HAYKK
nnepefoBoro onbiTa B obnactu KapaHTWUHa 1 3alLKTbI paCTEHVIVI, I'Iy6}'IVIKyeTCﬂ
BaXXHafA |/|H¢0pmauvm 0 HOBbIX METOAAX 1 CPeACTBAX, NPUMEHAEMbIX KaK
B Poccum, Tak 1 3a pyﬁe)KOM, aTaKkxe 0 ¢VITOC6HVITapHOM COCTOAHNN

Tepputopun Poccuiickoii Oepepauyn.
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W13yueHue 0CHOBHBIX TEHAEHLWIA pa3BUTUA
HayKW B 0611aCTV KapaHTMHA pacTeHuii

c80UX HAYUHbIX pabom

Mbl noHOCMM 10 LIKPOKOro Kpyra yuTateneit 06'bEKTI/IBHyI0
HAYYHO-NPOCBETUTENIbCKYHO 1 dHANIUTUYECKYI0 VIH(I)OpMaLI,VI}OI MHEHMNA BeJyLuxX
CMELNanucToB no Hanbonee NPUHUUNUanbHbIM BONPOCaM KapaHTUHA
paCTEHMVI, JaHHbIe 0 3HAYUMbIX HOBEILLINX 3apy6€)KHbIX N 0TeYeCTBEHHbIX

NccnefoBaHNAX, Matepuanbl TeMaTu4ecknx KOH¢€p€HI.|I/II7I.

PepaKuus xypHana «KapaHTuH pactenuit. Hayka 1 npakTuka» npuraLiaet
K COTPYLAHUYECTBY KaK BbIZANLUMXCA AeATENEi HayKW, TaK U MOJIOfbIX yUeHbIX,
CNeLanicToB-NPaKTUKOB, paboTatoLLyx B 06n1acT GuTocaHUTapum, Ans
06MeHa onbITom, 06ecrneyeHus YCTouNBOro GUToCaHUTapHOro bnarononyuns

W ANA HOBbIX HAy4YHbIX AVICK)ICCVIVI.
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Ananu3 LIMPOKOro Kpyra nepefoBbIxX TeXHosorui B 0bnactn
MOHUTOPUHIA U naﬁopaToprlx NCCe0BaHNMIA N0 KapaHTUHY

pacTeHuil
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06cy>zeHue akTyaNlbHbIX BOMPOCOB
KapaHTIHa pacTeHuit

OBLIUE TPEBOBAHUA K MPEAOCTABJIAEMbIM CTATBAM

K ny6nmkauum npyHUMAOTCA CTaTby Ha ABYX A3bIKax: PYCCKOM M aHFNACKOM, cofiepalLlye pe3yrbTaTbl COOCTBEHHbIX HayUHbIX
nccnefoBaHuii, o6bemom Ao 10-12 cTpaHuL, — HO He MeHee 5 (Mpy ogMHapPHOM UHTEpPBasie U pasmepe WpundTa 12). ONTManbHbIA 06beM
cTatbu: fo 20 TbiC. 3HAaKOB (BKoYasA Npobenbi).

1. HazgaHue cTaTbu.
2. VIma, oT4ecTBO, hamMuuA aBTopa.

3. MecTo pa6oTbl aBTOPA, AOMKHOCTb,
yyeHas cTeneHb, afApec 3NEeKTPOHHOM
nouTbl.

4. AnHoTauwA (KpaTKoe TouHoe
U3MI0XKEHVE coflepKaHusA CTaTby,
BKJIloUaloLee pakTnyeckme
CBefleHUNA 1 BbIBOAbI ONMCbIBAEMOI
paboTbl): OKONO 7-8 CTPOK
(300-500 3HaKoB ¢ Npobenamu).

*B makom e nopAdke U cmpykmype npedocmasisemcs aHe/0A3bi4HbIl Nepesod cmamsu.

CTPYKTYPA NPEOCTAB/IAEMON CTATbU*

5. Kniouesbie cnosa (5-6 cnos,
CnoBocoYyeTaHui), Hanbonee
TOYHO OTOGpaxKatoLue cneunduky
cTaTbMu.

6. MaTepuanbl 1 MeToAbl.

7 . PesynbTaTbl 1 06CyKaEHNA.

8. BbiBoabl 1 3aKMioyeH e,

9. Cnucok nuTepatypsi (1. €. CIUCOK
BCel NCMONb30BaHHOM NUTepaTypbl,
CCbINIKN Ha KOTOPYIO [aloTCA B CAMOM

TeKCTe CTaTby): NpaBWIa cocTasie-
Hua —TOCT P 7.05-2008.

10. NnnioctpaTnBHbIE MaTepranbl
(doTorpaduum, pucyHkm) gonyckaioTca
XOPOLUEN KOHTPACTHOCTY,

C pa3peLueHmem He Huxe 300 Touek

Ha atorim (300 dpi), opurHansl
NpYIKNaabIBaloTCA K CTaTbe
oTaenbHbIMU paiamu B popmare tiff
nnu jpeg (MNNICTPaLIMK, He COOTBETCTBY-
lowme TpeboBaHMAM, 6yAyT NCKIIOUYEHDI
U3 CTaTell, MOCKOJIbKY JOCTOMHOE MX
BOCMpou3BefeHve Tunorpapckim
CNocobom HEBO3MOXHO).
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