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AHHOTALIMA
PacTeHUs U MPOAYKIUSA PACTUTEIbHOTO IIPOUCXOXKE-
HUS TIOJIeXaT (GUTOCAHUTAPHOMY KOHTPOJIIO TIPU SKC-
nopre. JlaHHasg Mepa HeobXoguMa JAJis IO TBEPXKe-
HUS, YTO NPOAYKIIUS COOTBETCTBYET KapPaHTUHHBIM
(uTocaHUTapHBIM TPEGOBAHUSAM CTPAHBI-UMIIOPTEDA.
JTO B ITOJIHOM Mepe OTHOCUTCS K ITIOCTaBKaM 3a Py6Gex
pPOCCHIICKOTO 3epHAa, 06bEMBI KOTOPHIX PE3KO BO3POC-
JIV B TIOCJIeIHEeE BpeMs. ABTOpaMu MpoaHaIu3MpoBa-
HbI KAaPaHTUHHBIE TIePeYHU U TpeboBaHUI 53 cTpaH
MUpa B OTHOIIEHUU pacTeHuu cemerictBa Caryophyl-
laceae. [IpoBeJieH aHAJNU3 3aCOPEHHOCTHU 06Pa3Il0B
3epHa, [IOCTYIIaBUINX B KapaHTUHHbBIE JabopaTopuu
B 2016-2020 rr. [IpeacraBuTean ceMelicTBa I'BO3a1y-
HbIE PETYJISIPHO BBISBJISIOTCS B POCCUMCKON MPOMIYK-
nuu AIIK: mieHulile, suMeHe, OBCe, Ipeuuxe, parice,
TIOJICOJIHEUHMKE, PBIKMKE, TOPUUIle, UeUeBUIle, TOPOXE,
coe, KOpUaHJIpe, JIbHE, KOPMOBBIX U TA30HHBIX TPaBax.
IIpexncraBiieH 06beM dKCIIOpTa 3epHa 3a 2017-2020 rT.
IJi TIOHMMaHUs BO3MOXXHBIX PUCKOB. Tak, MccjaeioBa-
HUIO TTozJiexaT 6osiee 20 MJIH T ITOJKAaPAHTUHHON BKC-
TIOPTHOM MPOAYKIINY B T'OI.

[ToxazaHo pacIpocTpaHeHNe COPHbBIX T’BO3UYHBIX
Ha TeppuTopuu P®. 3T pacTeHU ABASIIOTCS IPUPOL-
HBIMY BUAAMU Hallel Qaopbl, KOTOPbIE TTOBCEMECTHO,
IIUPOKO UJIU JIOKAJIbHO PaclipoCTPpaHeHbl Ha TEPPUTO-
puu cTpaHsbl. [l KaXXA0TO BULA COCTABJIEHBI OPUTH-
HaJIbHbIE KapThI-CXeMbI PACIIPOCTPAHEHN S, HA OCHOBE
KOTOPBIX BBISIBJIEHBI CBOGOHBIE 30HbBI. YCTAHOBJIEHO,
YTO M3 IIPUCYTCTBYIOIIUX Ha TEPPUTOPUU Poccuu cop-
HBIX TBO3VYHBIX B IIPOAYKIIUY BCTPEUAIOTCS CEMEHA
Silene vulgaris, Silene alba, Agrostemma githago, Stellaria
media, Silene dichotoma, Silene noctiflora, Silene nutans,
Spergula arvensis, Cerastium arvense. [loydeHHbIe JaH-
HbIE OyZyT BOCTPe6GOBaHBI B 061aCTH (PUTOCAHUTAPUU.
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ABSTRACT
Plants and products of plant origin are subject to phy-
tosanitary control during export. This measure is ne-
cessary to confirm that the product meets the qua-
rantine phytosanitary requirements of the importing
country. This fully applies to the supply of Russian grain
abroad, the volumes of which have sharply increased
recently. The authors analyzed quarantine lists and re-
quirements of 53 countries in relation to Caryophylla-
ceae family plants. The grain samples contamination
received by plant quarantine laboratories in 2016-2020
was studied. Representatives of Caryophyllaceae family
are regularly detected in Russian agricultural products:
wheat, barley, oats, buckwheat, rapeseed, sunflower,
camelina, mustard, lentils, peas, soybeans, coriander,
flax, fodder and lawn grass. The volume of grain exports
for 2017-2020 is presented to evaluate possible risks.
Thus, more than 20 million tons of regulated export
products per year are subject to research.

The spread of Caryophyllaceae weeds in the Rus-
sian Federation is shown. These plants are endemic
species of Russian flora, which are ubiquitous, wide-
spread or locally spread throughout the country. For
each species, original maps of spread were compiled,
on the basis of which free areas were identified. It was
found that among Caryophyllaceae weeds present in
Russia, seeds Silene vulgaris, Silene alba, Agrostemma gi-
thago, Stellaria media, Silene dichotoma, Silene noctiflo-
ra, Silene nutans, Spergula arvensis, Cerastium arvense are
found in the products. The obtained data will be in de-
mand in the field of phytosanitary.

dutocaHuTapusi. KapaHTUH pacTeHuii 2
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Knrouesvie cnoea. Silene, Stellaria, Agrostemma
githago, buTocaHuTapHbIe TPe6GOBaHNUS, DKCIIOPT 3€PHA,
KapaHTUH PAaCTEHUH.

Key words. Silene, Stellaria, Agrostemma githago,
phytosanitary requirements, grain export, plant qua-
rantine.

BBEJIEHUE

HauMUTeJbHbIe 06bEMBI DKCIIOPTa POC-
CUMCKOM MIIEHUIbl U APYTUX 3€PHO-
BBIX KyJbTYyp GoJsiee ueM B 120 cTpaH
MHypa Co3I4ailoT HEeOOXOOMMOCTb B BBI-
TTOJITHEeHU U (PUTOCAHUTAPHBIX TpeboBa-
HU cTpaH-uMIopTepoB ('pe6GEHHUKOB
u ap., 2020; HaluoHAJIbHBIN JOKJIA,
2020). KapaHTUHHBIE TIEPEYHU U Tpe-
OOBaHUS STUX CTPAH COZEPIKAT Pa3IMYHbIe BPeAHbIE
OpraHW3Mbl, B TOM YHCJIE COPHbIE PACTEHUs ceMel-
crBa I'Bosguunble (Caryophyllaceae Juss.).
CemeticTBo Caryophyllaceae /o cux mop sBjs-
eTcs TIOMYISPHBIM 06bEKTOM KCCJIEOBAHUS CUCTE-
MaTUKOB, DBOJIIOIMOHHBIX OMOJIOTOB, KAPIIOJOTOB.
B mociieiHee BpeMs pPa3BUTHE MOJIEKYISIPHO-(DUIIO-
reHeTUYeCKUX METOIOB IIPUIAJI0 HOBBIM BUTOK BTUM
KCCJIEJIOBAHUSIM U TT03BOJIMJIO BBISBUTDH HOBbIE JTAaH-
HbIE, B PE3YJIbTAaTe Yero O6blja OKOHYATEJbHO Mepe-
CMOTpeHa TaKCOHOMUYECKasa KOHIIEMNIINA ceMelcTBa
(Herndndez-Ledesma et al., 2015; Greenberg et al.,
2011; Madhani et al., 2018). Tak, mejaeHue ceMeii-
ctBa Caryophyllaceae Ha 3 mozcemMelicTBa CUUTAET-
Cs1 yCTAapPEeBIIUM U MpeJiaraeTcs MoAPasieNiTh eTo
Ha 10 KPyIHBIX KJak wid Tpub (Smissen et al., 2002;
Fior et al., 2006; Harbaugh et al., 2010).
OIHOBPEMEHHO C 3TUM U Ha (OHE COBEpPIIEH-
CTBOBAHUS CPAaBHUTEIbHO-MOP(OJIOTUYECKUX METO-
JIOB ¥ BBISIBJIEHUS HOBBIX CCTEMaTUYECKY 3HAUNMBIX
MIPU3HAKOB MTPOUCXOISAT TAKCOHOMUYECKE PEKOH-
CTPYKIIMY HA YPOBHE POJIOB U OTAEJbHBIX BUIOB ([le-
BSTOB U 1p., 2002; CyxopykoBs, 2014). Bce 3T0O IpuBEIO
K 001ell ITyTaHWIle B HA3BaHUIX TAKCOHOB, 60JIBIIO-
MY YMCJTy U36bITOYHBIX CUHOHUMOB, YTO, 6€3yCJIOBHO,
He MOTJIO He OTPa3UThCs Ha MeXIyHaPOIHOU duToca-
HUTAPHOU IIPAKTUKE U PSJie BAXXHEUITUX JOKYMEHTOB
(kapaHTUHHBIE TIEPEYHU CTPaH, GUTOCAHUTAPHBIE
Tpe6GoBaHUA U Ap.). HacTOS UM IIPOIECCOM 3aTPY-
HseTCS MPUHATHE KOHKPETHBIX (DUTOCAHUTAPHBIX
pellieHu# crieluaJrcTaMy, paboTalIIMU B 06JIacTU
KapaHTHHA PacTeHuH, 1 paboTa UCCIeI0BaTEIbCKUX
JIabopPaTOPUH I10 BRIIBJIEHUIO U UAEHTU(PUKAIIUN TEX
nnu uHbBIX BuoB Caryophyllaceae. B cBs3u ¢ aTuM
1IeJIbI0 Halllell paboThl OBIJIO BBHISIBJIEHUE COPHBIX
IBO3AUYHBIX, PETYIUPYEMbIX (DUTOCAHUTAPHBIMU
TpeboBaHUSIMU CTPAH-UMIIOPTEPOB, U OIIeHKA UX TaK-
COHOMUYECKOU ITPUHAJIEKHOCTHU, TPUCYTCTBUS B OT€-
YeCTBEHHOU 3epHOBOY MPOAYKIIMY U PACTIPOCTPaHe-
HUS Ha TeppuTopuu Poccum.

MATEPUAJIBI U METO/1bI

OLleHKY TaKCOHOMUYECKOT'0 COCTaBa PErylupyeMBbIX
T'BO3IWYHBIX IIPOBOJIVJIN HA OCHOBAHUY aHAJIM3a JIOKY-
MEHTOB, KOTOPbIe TIPUHSATHI CTPAaHAMU — UMIIOpTepa-
MU POCCUMCKOM MOAKapPAaHTUHHON MPOAYKIINY, a TaK-
J)Ke yCTaHaBJIUBAKT QUTOCAHUTAPHBIE TPEGOBAHUS

INTRODUCTION

ignificant export volumes of Russian wheat

and other grain crops to more than 120 coun-

tries create the need to meet the phytosani-

tary requirements of importing countries

(Grebennikov et al., 2020; National Report,
2020). The quarantine lists and requirements of these
countries contain various pests, including Caryophyl-
laceae Juss. weeds.

Caryophyllaceae family is still a popular object of
study for taxonomists, evolutionary biologists, and car-
pologists. Recently, the development of molecular phy-
logenetic methods has given a new round to these stud-
ies and made it possible to reveal new data, as a result
of which the taxonomic concept of the family was final-
ly revised (Hernandez-Ledesma et al., 2015; Greenberg
etal,, 2011; Madhani et al., 2018). Thus, the division of
the Caryophyllaceae family into 3 subfamilies is con-
sidered obsolete and it is proposed to subdivide it into
10 large clades or tribes (Smissen et al., 2002; Fior et
al., 2006; Harbaugh et al., 2010).

At the same time, with the improvement of com-
parative morphological methods and the identification
of new systematically significant characters, taxonomic
reconstructions take place at the level of genera and
individual species (Devyatov et al., 2002; Sukhorukov,
2014). All this led to a general confusion in taxa names,
a large number of redundant synonyms, which, of
course, could not but affect international phytosanitary
practice and a number of important documents (qua-
rantine lists of countries, phytosanitary requirements,
etc.). This process makes it difficult to make specific
phytosanitary decisions by specialists working in the
field of plant quarantine, and the work of research labo-
ratories to detect and identify certain Caryophyllaceae
species. In this regard, the purpose of our work was to
identify Caryophyllaceae weeds regulated by the phy-
tosanitary requirements of importing countries, and to
assess their taxonomic affiliation, presence in domestic
grain products and spread in Russia.

MATERIALS AND METHODS

The assessment of the taxonomic composition of re-
gulated Caryophyllaceae was carried out on the basis
of an analysis of documents that were adopted by the
importing countries of Russian regulated products, and
also establish phytosanitary requirements and restric-
tions posted on the website of the International Plant
Protection Convention (https:/www.ippc.int/en/coun-
tries) and on the Rosselkhoznadzor website (http://
www.fsvps.ru/fsvps/importExport).
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¥ OTpaHWYEHUs, pa3MellleHHbIe Ha caiiTe MeXxayHa-
POIHOM KOHBEHIIMY I10 KAPAHTUHY U 3alUTe pacTe-
uun (https:/www.ippc.int/en/countries) u Ha caiiTe
Poccenbxo3znagsopa (http:/www.fsvps.ru/fsvps/im-
portExport).

O1eHKa 06b€MOB 3KCIIOPTa MOAKAPAaHTUHHOU
MPOAYKIIMYU C PUCKOM 3aCOPEHUS PeryJnupyeMbIMU
BUIaMU ceMelicTBa ['BO3IUYHbBIE B CTPAHBI-UMIIOPTE-
PBI TIPOM3BOAMIACH HA OCHOBAHUU CTATUCTUUYECKUX
naHHbIX PemepasbHON TaMOXeHHOU ciyx6b1 AC]T
«Jloctyn-TCBT» 3a 2017-2020 (I kBapTau) rr. (http://
stat.customs.ru).

ViHbopMaIys o pacIIpoCTPaHEHUY COPHBIX BU-
JIOB PacTeHUH Ha TEPPUTOPUU Poccum IojiyueHa
W3 OTKPBITHIX 6a3 JaHHBIX [Nlo6anabHOrO MHPOPMa-
UOHHOTO (oHIA 0 6ropasHoobpasuio (https:/www.
ghif.org) u Arposkojyiorudyeckoro atiaca Poccuu u co-
npenenbHbix cTpaH (http:/www.agroatlas.ru), a Takxe
COOCTBEHHBIX ITOJIEBBIX HAOIIOAEHNY I COBPEMEHHBIX
daopuctruueckux cBosok (I'ybaHoB u ap., 2003; Jlazb-
KOB, 2006; KoncmekT, 2012a-B; MaeBckuii, 2014; djo-
pa, 1993; ®mopa, 2004; diopa, 2018). 111 TOCTPOEHUS
BEKTOPHBIX KapT 30H PACIIPOCTPAHEHUS BUJOB HC-
TI0JIb30BaJICS TIPOTPAMMHBIN ITaKeT reorpaguueckoi
nH(pOpPMaIIMOHHOY crucTteMbl QGIS 3.12.3.

MOHUTOPUHT BCTPEYAEMOCTH CEMSIH COPHBIX pac-
TeHUU JaHHOTO CeMelCTBa B 3ePHOBOU MPOAYKIINU
MIPOBEIEH I10 OTYETAM MCIBITATEbHBIX JJabopaTopuil
OTBY «BHUVIKP» 3a mepuog 2016—-2020 TT.

PE3VYJIBTATBI U OBCYKJEHUE

Ananus puTocaHUTAPHBIX TPEOOBAHUY CTPAH-UMIIOP-
TEPOB T0KasaJ, uto 11 ctpaH (ApMeHus, bpasunus,
Benecyaia, IZeMeH, Eruner, Konym6us, JluBaH, Mek-
cuka, Mo3zambuk, ITepy u TannaHz) peryanupyoT BBO3
MOIKaPaHTUHHOW 3€PHOBOI MPOAYKIIUU, YCTaHAB-
JIMBasl OTPaHUYUTENbHbIE TPE6OBAHNS B OTHOIIEHUN
pacTenuii cemeiicta Caryophyllaceae (ta6. 1). BisiB-
JIEHO, UTO PEryJIrpyeMble TBO3UYHbBIE TTPUHA/IJIEKAT
K pasjinYHbIM TAKCOHOMUYECKUM paHram. K TakcoHam
pOIoOBOTO YPOBHS oTHOCATCA Stellaria L., Saponaria L.,
Silene L., Gypsophila L., Vaccaria N.M. Wolf. Taxoxe B Tpe-
6oBaHUSAX YKa3aHbI OTAEJIbHBIE BUABL: Stellaria media
(L.) Vill., Spergula arvensis L., Silene alba (Miller) E.H.L.
Krause, Silene noctiflora L., Silene dichotoma Ehrh.,
Agrostemma githago L., Vaccaria hispanica (Mill.) Raus-
chert, Cerastium arvense L.

B HacTosIlee BpeEMS CYIIECTBYIOT Pa3HOTJIACUS
B ITIOHUMAaHWY IPAaHUIL 1 06beMa PETYINPYEMOro pojia
CMmoneBKka (Silene L.) — caMOro KPYITHOTO 1 HEBEPOST-
HO CJIOKHOTO B CCTEMATHYECKOM OTHOIIEHUHN POJa.
B oTeueCcTBEHHbIX 00TAHNYECKUX PEBU3UIX STOT0 POIA
B OOJIBIIMHCTBE CIyYaeB IPUHUMAETCS KOHIIETIUS
H.H. LiBeneBa (®yopa, 2004). B To ke BpeMs B MUpe
5TOT POJi pacCMaTPUBAIOT B IIMPOKOM MOHMMAHUU,
BKJII0UAs G6OJIBITYI0 YaCTh TAKCOHOB U3 POMOB Melan-
drium, Oberna, Lychnis, Otites, Elisanthe, Cucubalis v Iip.
(http://www.theplantlist.org). YuuTsiBas BbllIlecKa3aH-
HOe ¥ MaTepuaJjbl OCHOBHBIX CBOZOK IO COPHOM pac-
TUTEJbHOCTH Halllel CTPaHbl, K COPHbIM BUIaM POAa
Silene MOXXHO OTHECTM CJieflyIolnve BUnblL: Silene alba
(Mill.) E.H.L. Krause, Silene vulgaris (Moench) Garcke
(= Oberna behen (L.) Tkonn.), Silene noctiflora L., Silene
dichotoma Ehrh., Silene nutans L. (Hukutuy, 1983).

KpoMe TOTO, TAKCOHOMUYECKUE Pa3sHOTIACUS
MIPUBEJIX K HEOAHO3HAUHOMY MOHUMAHUI TaKOTO
perynupyeMoro poja, Kak 3Be3guarka (Stellaria L.),

The assessment of the export volumes of re-
gulated products with the risk of contamination by
regulated species of the Caryophyllaceae family to
importing countries was carried out on the basis of
statistical data of the Federal Customs Service ASD
“Access-TSVT” for 2017-2020 (I quarter) (http://stat.
customs.ru).

Information on the spread of weed plant species
on the territory of Russia was obtained from the open
databases of the Global Information Fund for Biodi-
versity (https://www.gbif.org) and the Agroecological
Atlas of Russia and neighboring countries (http://www.
agroatlas.ru), and also our own field observations and
modern floristic reports (Gubanov et al., 2003; Laz-
kov, 2006; Konspekt, 2012a-v; Mayevsky, 2014; Flo-
ra, 1993; Flora, 2004; Flora, 2018). To construct vec-
tor maps of the spread areas of species, the software
package of the geographic information system QGIS
3.12.3 was used.

Monitoring of the occurrence of weed seeds of
this family in grain products was carried out accord-
ing to the reports of the testing laboratories of the
FGBU “VNIIKR” for the period 2016-2020.

RESULTS AND DISCUSSION

The analysis of the phytosanitary requirements of im-
porting countries showed that 11 countries (Armenia,
Brazil, Venezuela, Yemen, Egypt, Colombia, Lebanon,
Mexico, Mozambique, Peru and Thailand) regulate the
import of regulated grain products, setting restrictive
requirements for plants of the Caryophyllaceae fami-
ly (Table 1). It was revealed that regulated Caryophyl-
laceae belong to different taxonomic ranks. Generic
taxa include Stellaria L., Saponaria L., Silene L., Gyp-
sophila L., Vaccaria N.M. Wolf. Also, the requirements
indicate certain species: Stellaria media (L.) Vill., Sper-
gula arvensis L., Silene alba (Miller) E.H.L. Krause, Si-
lene noctiflora L., Silene dichotoma Ehrh., Agrostemma
githago L., Vaccaria hispanica (Mill.) Rauschert, Ceras-
tium arvense L.

Currently, there is disagreement in understand-
ing the boundaries and scope of the regulated genus
Silene L. — the largest and incredibly complex genus in
a systematic respect. In domestic botanical revisions of
this genus, in most cases, the concept of N.N. Tsvelev
(Flora, 2004) is used. At the same time, this genus is
generally considered in a broad sense, including most
of the taxa from the genera Melandrium, Oberna, Lychnis,
Otites, Elisanthe, Cucubalis, etc. (http://www.theplantlist.
org). Considering the above-stated and the materials of
the main reports on the weed vegetation in Russia, the
following species can be referred to weed species of the
genus Silene: Silene alba (Mill.) E.H.L. Krause, Silene vul-
garis (Moench) Garcke (= Oberna behen (L.) Ikonn.), Si-
lene noctiflora L., Silene dichotoma Ehrh., Silene nutans L.
(Nikitin, 1983).

In addition, taxonomic disagreements have led
to ambiguous understanding of such regulated ge-
nus as Stellaria L. and the species Stellaria media (L.)
Vill. This species is listed in the phytosanitary require-
ments of the importing countries under the name
“medium chickweed”. However, in modern taxonomic
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u Bupna Stellaria media (L.) Vill. 3ToT Buj ykasaH B u-
TOCAHUTAPHBIX TPEOOBAHUSIX CTPAH-UMIIOPTEPOB MO/
Ha3BaHUEM «3Be3quaTKa cpegHss». OGHAKO B COBpe-
MEHHBIX TAKCOHOMUYECKUX 00paboTKax TOT BUJ, Pu-
TypUpyeT 1oj HasBaHueM Alsine media L., eTo 06beM
HEOJHO3HAYHO IIOHUMAaETCsI PasHbIMU aBTOPaMHU.

B ogHOM ciiyuae 3TOT TaKCOH paccMaTpuBa-
eTcs y3ko — Stellaria media L. s. str. — u BbIeNIETCS
B CAMOCTOSITEJIbHBIN poa Mokputia (Alsine L.) BMecTe

Ta6auia 1

treatments, this species appears under the name Alsine
media L., its volume is understood ambiguously by dif-
ferent authors.

In one case, this taxon is considered narrowly —
Stellaria media L. s. str. — and is considered to be an
independent genus Alsine L. together with closely re-
lated species Stellaria neglecta Weihe u Stellaria palli-
da (Dumort.) Crep. (Tsvelev, 2000). Other authors un-
derstand this taxon in a abroad meaning — Stellaria

TakcoHbl ceMelicTBa Caryophyllaceae, peryaupyembie M TOCAaHUTAPHBIMU

TpeﬁoBaHI/IHMI/I CTPaH-UMIIOPTEPOB

HasBaHue TakcoHaA
(J1aTMHCKOE/pycCcKoe) CtpaHa

Ha3BaHue TaKCOHA
B Tpeﬁona}mﬂx CTpPaHbI-UMIIOPTEPA

Silene L./pom CMosieBKa

Memenckas Pecriy6imika

Silene spp., Catchfly

JluBanckas Pecrty6ianka

Silene spp.

Saponaria L./pom, MbLIbHSTHKA

Apa6ckas Pecriy6uka Erumnet

Saponaria spp. (Cow cockle)

Stellaria L./pon, 3Be3muaTKa

JluBanckas Pecrry6anka

Stellaria spp.

Vaccaria N.M. Wolf./pon Tbicsiuerosion

JluBanckas Pecriy6anka

Vaccaria spp.

Gypsophila L./poxm, Kauum

KoponescTBo Taniany,

Gypsophila spp.

Stellaria media (L.) Vill. (= Alsine media L.)/ Pecrybiauka ApMeHUS

Stellaria media L.

3Be3jUaTKa CpegHasa

BonuBapuanckas Pecrrybiuka Benecyana Stellaria media (L.) Vill.

KoposeBcTBO TaumaHg,

Stellaria media (L.) Vill.

Silene dichotoma Ehrh./cMoneBka Pecrmy6yrka ApMeHUSs Silene dichotoma Ehrh.
BUJIbYATAS ; ;
Pecmy6nuka ITepy Silene dichotoma
Pecmy6nuka Konymous Silene dichotoma Ehrh.

Silene noctiflora L. (= Elisanthe noctiflora Mekcuka Silene noctiflora Linnaeus
(L.) Rupr.; = Melandrium noctiflorum (L.)

Fr.)/cMoJieBKa HOUeIIBeTHAas

Spergula arvensis L. (= Spergula arvensis Pecrnry6iuka ApMeHUS Spergula arvensis Mert.

var. vulgaris (Boenn.) Mert. et W.D.J.
Koch; = Spergula arvensis var. sativa

BonmBapuaHckas Pecriybnvka BeHecyana Spergula arvensis L.

(Boenn.) Mert. et W.D.J. Koch)/ropuria KoposeBcTBo TanmaHz Spergula arvensis L.
oneBast
Agrostemma githago L./KyKOJIb Pecrnrybnuka ApMeHUS Agrostemma githago L.

0OBIKHOBEHHBIN

BonuBapuaHckas Pecrrybinuka BeHecyana Agrostemma githago L.

Apa6ckas Pecriy6iuka Erumnet

Agrostemma githago (Corn Cockle)

JluBanckas Pecrtybanka

Agrostemma githago

Mekcuxka Agrostemma githago Linnaeus
Pecmry6uka Mo3aM6uk Agrostemma githago L.
Silene alba (Miller) E.H.L. Krause JluBanckas Pecrty6ianka Melandrium album

(= Melandrium album (Mill.) Garcke,

Silene latifolia subsp. alba (Miller) Bpasuinusa

Silene latifolia subsp. alba

Greuter & Burdet, Silene pratensis (Raf.)

Pecmy6suka [Tepy
Godr.)/mpema Genas, cMoJieBKa Oejas

Silene latifolia ssp. alba

Pecmy6nuka Konymo6us

Silene latifolia subsp. alba

Vaccaria hispanica (Mill.) Rauschert Mekcuka Vaccaria hispanica (Miller) Rauschert
(= Saponaria hispanica Mill.; = Gypsophila

vaccaria Sm.)/ThICSTYEroJIOB UCIIaHCKUH

Cerastium arvense L./sICKOJIKa ITOJIEBasT Bpasunusa Cerastium arvense
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¢ 6IM3KOPOICTBEHHBIMU Bunamu Stellaria neglecta Wei-
he u Stellaria pallida (Dumort.) Crep. (IIBenes, 2000).
JpyruMu aBTOpaMu 3TOT TAKCOH ITOHUMAETCs IUPO-
Ko — Stellaria media (L.) Vill. s. 1. CiiemyeT OTMETUTB, YTO
00beM pojla 3Be3fUaTKa TaKKe ITepecMaTprUBaeTcs.
OIHaKO OCHOBHBIE COPHbBIE BUILI OCTAIOTCSA B 06bEME
poxa Stellaria. K auM oTHOCsATCA: S. dichotoma L., S. ra-
dians L., S. graminea L. (HukuTtuH, 1983).

YuuThIBasI BCE BhIIIECKA3aHHOE, Mbl IIPUBOAUM
pes3ynbTaThl CBEIEHUSI CHHOHMMOB PaCCMaTPUBAaEMBIX

media (L.) Vill. s. L. It should be noted that the volume
of the genus Stellaria is also being reconsidered. How-
ever, main weed species still belong to the genus Stella-
ria. These include: S. dichotoma L., S. radians L., S. grami-
nea L. (Nikitin, 1983).

Considering all of the above, we present the results
of synonyms for the taxa under consideration and the
names of these plant species that appear in the phy-
tosanitary requirements of countries that import Rus-
sian grain products (Table 1).

Table 1

Taxa of the Caryophyllaceae family regulated by phytosanitary requirements

of importing countries

Taxon name

Country

Taxon name in the requirements
of the importing country

Silene L.

Yemen Republic

Silene spp., Catchfly

Lebanese Republic

Silene spp.

Saponaria L.

Arab Republic of Egypt

Saponaria spp. (Cow cockle)

Stellaria L.

Lebanese Republic

Stellaria spp.

Vaccaria N.M. Wolf.

Lebanese Republic

Vaccaria spp.

Gypsophila L.

Kingdom of Thailand

Gypsophila spp.

Stellaria media (L.) Vill.
(= Alsine media L.)

Republic of Armenia

Stellaria media L.

Bolivarian Republic of Venezuela

Stellaria media (L.) Vill.

Kingdom of Thailand Stellaria media (L.) Vill.
Silene dichotoma Ehrh. Republic of Armenia Silene dichotoma Ehrh.

Republic of Peru Silene dichotoma

Republic of Columbia Silene dichotoma Ehrh.
Silene noctiflora L. (= Elisanthe Mexico Silene noctiflora Linnaeus

noctiflora (L.) Rupr.; = Melandrium

noctiflorum (L.) Fr.)

Spergula arvensis L. (= Spergula arvensis Republic of Armenia Spergula arvensis Mert.

var. vulgaris (Boenn.) Mert. et W.D.J. livari blic of 1 . ;

Koch; = Spergula arvensis var. sativa Bolivarian Republic of Venezuela Spergula arvensis L.

(Boenn.) Mert. et W.D.J. Koch) Kingdom of Thailand Spergula arvensis L.

Agrostemma githago L. Republic of Armenia Agrostemma githago L.
Bolivarian Republic of Venezuela Agrostemma githago L.

Arab Republic of Egypt

Agrostemma githago (Corn Cockle)

Lebanese Republic

Agrostemma githago

Mexico Agrostemma githago Linnaeus
Republic of Mozambique Agrostemma githago L.
Silene alba (Miller) E.H.L. Krause Lebanese Republic Melandrium album

(= Melandrium album (Mill.) Garcke,

Silene latifolia subsp. alba (Miller) Brazil Silene latifolia subsp. alba
Grzut)er & Burdet, Silene pratensis (Raf.)  Republic of Peru Silene latifolia ssp. alba
Godr.
Republic of Columbia Silene latifolia subsp. alba
Vaccaria hispanica (Mill.) Rauschert Mexico Vaccaria hispanica (Miller) Rauschert
(= Saponaria hispanica Mill.; = Gypsophila
vaccaria Sm.)
Cerastium arvense L. Brazil Cerastium arvense

dutocaHuTapusi. KapaHTUH pacTeHuii



HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

Gypsophila paniculata

Puc. 1. PacnpocTpaHeHue COpHAKOB ceMelicTBa [Bo3auyHble
Ha TeppuTopumn Poccuu.
3eneHas 3anMBKa — 30Ha pacTeHMEBOACTBA,

OpaHXXeBad 3a/IMBKa — 30Ha CMJIOWHOro pacnpocTtpaHeHusa suga,

KpacCHble TOYKU — OTAE/IbHble MECTOHaxXoXXaeHua snga.

TaKCOHOB 1 Ha3BAHUS STUX BU/IOB PACTEHUH, QUTYPU-
pyeMble B QUTOCAHUTAPHBIX TPEBOBAHUSIX CTPAH — UM-
TIOPTEPOB POCCUMCKOM 3¢ PHOBOY MpomyKuuu (Tabi. 1).

AHGNU3 pAcnpocmpaHerust Peyaupyemvly maxcoHos

Ha meppumopuu Poccutickoti @edepayuu
Ha sKCIOpTHBIY MOTeHIUaa 3epHa u3 Poccuiickoi
desepaliiy B 3HAUUTENbHOM CTETIEHU BJIUSIET KapaH-
TUHHOE (pUTOCAHUTAPHOE COCTOSHUE €€ TEPPUTOPUU
B CBSI3U C TEM, UTO CTPAHbl — UMIIOPTEPHI POCCUNCKO-
ro 3epHa BBIIBUTAIOT (hUTOCAHUTAPHBIE TPEOOBAHUS
K IIPOU3BOJICTBY TaHHOM ITOAKAPAHTUHHOU ITPOLYKIINU
B 30HAX, CBOGOIHBIX OT OITPeeSIeHHBIX BPEIHbBIX OpPra-
uusMoB (HarmoHanbHbIH Jokaz, 2020).

VidyyeHUe pacnpoCTpaHeHUS pPeTryJaupye-
MBIX COPHBIX BUJ/IOB PacTeHUH Ha TePPUTOPUU Ha-
IIeW CTPaHbI MPOBOAUIU C ITOMOUIbI0 UCTOYHUKOB
nHpoOpMaI Y, NIPeICTaBIeHHBIX B COBPEMEHHBIX
(aopucTrUeCKUX CBOAKAX U B OTKPBITHIX 6a3ax maH-
HbIX GBIF 1 AgroAtlas. ITo peaysibTaTaM IPOBeEHHOMN
paboThl O6BIIM COCTABJIEHBI BEKTOPHBIE KAPTHI 30H
pacrpocTpaHeHUs PETYAUPYEMbIX BUJOB HA TEPPU-
topuu Poccuu (puc. 1, 2).

IlJs pomoB B KauecTBe IIpuMepa IIpeCTaBIeHbI
KapThl PACIIPOCTPAHEHUS TUIIWYHBIX IIPECTABUTE-
JIEl COPHBIX PAaCTEHMU 3TUX TaKCOHOB. Hammpumep,
ILIst poza Silene TaKOBBIM sIBJsIeTCS Silene vulgaris, nis
Stellaria — Stellaria graminea, njs Gypsophila — Gypsophila
paniculata, nns Saponaria — Saponaria officinalis (puc. 1).
VIHIMBUyaJbHbIE KAPTHI COCTABJIEHBI U JIJIS OTHENb-
HBIX PETryJUPYEeMbIX BUMOB, KOTOPble, HECOMHEHHO,
TaKXe SBJISIOTCSA IPKUMU TPENCTABUTENAMU CBOUX
TaKCOHOB POZOBOI0 PaHTa 1 XOPOIIO N3BECTHBIMU COP-
HAKaMU arpoUTOIEeH030B. K 3TMM BUJaM OTHOCSTCS:
Silene alba, Cerastium arvense, Spergula arvensis, Stellaria
media, Vaccaria hispanica (puc. 2).
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Fig. 1. Spread of Caryophyllaceae weeds

in Russia.

Green shading — crop production area,
orange shading — total spread area of species,
red dots — individual locations of species.

Analysis of the spread of regulated taxa

on the territory of the Russian Federation
The export potential of grain from the Russian Federa-
tion is largely influenced by the quarantine phytosani-
tary state of its territory due to the fact that countries
importing Russian grain put forward phytosanitary re-
quirements for the production of these regulated pro-
ducts in areas free from certain pests (National Report,
2020).

The study of the spread of regulated weeds in Rus-
sia was carried out using information sources present-
ed in modern floristic reports and in the open data-
bases GBIF and AgroAtlas. Based on the results of the
work carried out, vector maps of the regulated species
spread areas in Russia were compiled (Fig. 1, 2).

For genera, maps of spread of typical weed repre-
sentatives of these taxa are presented as an example.
For instance, for the genus Silene, it is Silene vulgaris, for
Stellaria — Stellaria graminea, for Gypsophila — Gypsophila
paniculata, for Saponaria — Saponaria officinalis (Fig. 1).
Individual maps have been compiled for individual re-
gulated species, which, undoubtedly, are also promi-
nent representatives of their generic taxa and well-
known weeds of agrophytocenoses. These species
include: Silene alba, Cerastium arvense, Spergula arvensis,
Stellaria media, Vaccaria hispanica (Fig. 2).

Among the regulated species, a group of weeds
can be distinguished, which are characterized by a
weak confinement to segetal communities, but the
area of their spread coincides with the one of growing
grain crops. So, the species Silene dichotoma, Gypsophila
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Silene noctiflora

Puc. 2. PacnpocTpaHeHue COpHAKOB cemelicTBa MBo3pguUHbIe

Ha TeppuTopun Poccuu. 3eneHas 3anMBKa — 30Ha PaCTEHUEBOACTBA,
OpaH)xeBas 3a/IMBKa — 30Ha CMJIOLIHONO PacnpocTpaHeHus BUAaA,

KpacCHble TOYKU — oTAe/ibHble MeCTOHaXoXXOeHua sBuaa.

CpeAy peryinupyeMbIX BUZOB MOXXHO BBIIEIUTH
TPYIIITY COPHSIKOB, KOTOPbIE XapaKTePU3YITCS CJa-
6011 TPUYPOUEHHOCTHIO K CETeTAaTIbHBIM COOBIIECTBAM,
HO 30Ha WX PACIPOCTPAHEHUS COBIAZAET C 30HOM
BBIPAIIVMBAaHUS 3€PHOBBIX KYJbTYP. Tak, BUALI Silene
dichotoma, Gypsophila paniculata, Saponaria officinalis
KpatiiHe pe/iKo BCTpevaTcs B6au3u mmojiei. [Ipu aToM
OHU HE CHIKAIOT YPOXXAWHOCTb 3€PHOBBIX KYJIbTYD
¥ He HAHOCAT YKOHOMUYECKUH yuep6 ceabXo3mpo-
U3BOAUTENAM. TakKe K 9TO I'PyIIe MOKHO OTHECTH
BUJIbI COPHBIX PACTEHUI, KOTOPBIE HE PETYIUPYIOTCS
(uTocanuTapHBIMU TPEOOBAHUAMYU CTPAH, HO TIPU-
HaJIJIeXaT K peryIupyeMbIM pogam: Stellaria dichotoma,
Stellaria radians, Silene gallica, Silene repens, Silene nutans
(kapThI pacIIpPOCTPaHEHUS HEe TTPUBEIEHBI).

3=
Silene dichotoma

Fig. 2. Spread of Caryophyllaceae weeds in Russia.
Green shading — crop production area,

orange shading — total spread area of species,

red dots - individual locations of species.

paniculata, Saponaria officinalis are extremely rare near
fields. At the same time, they do not reduce the yield
of grain crops and do not cause economic damage to
agricultural producers. This group also includes weed
species that are not regulated by the phytosanitary re-
quirements of countries, but belong to regulated ge-
nera: Stellaria dichotoma, Stellaria radians, Silene gallica,
Silene repens, Silene nutans (spread maps are not shown).

Separately, a group of weeds should be noted,
which over the past century have lost the status of

dutocaHuTapusi. KapaHTUH pacTeHuii 8
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OTHenbHO cJefyeT OTMETUTh TPYIITY COPHBIX
pacTeHu, KOTOPbIE 3a TIOCJIELHEE CTOJIETHE YTPATUIIN
CTaTyc 3JIOCTHBIX 3acopuTeieii mojyieti. K apxandHbIM
CereTaJibHbIM PAaCTEHUSIM, KOTOPbIE PaHbBIIE TTOCTO-
SIHHO BCTPEYaJINCh B ITIOCEBAX 3€PHOBBIX KYJIbTYD, OT-
HOCATCS ThicsaueroyioB ucnanckuui (Vaccaria hispanica)
U KyKOJIb OOBIKHOBEHHBIN (Agrostemma githago). OnHa-
KO B CBSI3U C MUBMEHEHUEM arPOTEXHUKHU 3TU PACTEHUS
YTPaTUJIN POJIb 3JIOCTHBIX CETETAJNbHBIX COPHSIKOB.
Tak, B Poccuu Vaccaria hispanica BCTpedaeTcs 10 Bcel
30HE BbIpAllUBaHUs 3€PHOBBIX KYJIBTYD, HO IPEUMY-
IIECTBEHHO B CPeJlHEN T0JIoce U Ha I0Te eBPOIelicKoil
vactu Poccuu, B KppIMy, BHAUUTENBHO PEXKE — B F0XK-
HBIX patioHax Cubupu.

AHayn3 COBPEMEHHBIX (DIOPUCTUYECKUX CBO-
IIOK TI0KAa3aJi, YTO B HACTOsIIee BpeMs BUJ, BCTpe-
JaeTcsd CIOPaJUYECKU U 3HAUUTENbHO DEXe,
yeM B 1970-e rr. XX Beka. Buj ncues B pernoHax,
I'/le OH PaHbIIE eXXeroJHO 06HAPYKUBAJIC: B YIbSTHOB-
cKo¥ o6aactu, CBepIJIOBCKOM o6jacTu, Pecriy6auke
MopznoBuu, Pecniybsivike BamkopTocTaH, Psa3aHcko
1 MOCKOBCKOI1 00J1aCTAX, BliaauMupCcKoi obaacTy, Xa-
6apoBCKOM Kpae, [TpuMophe. Ero HaXoIKU ITPUBOISITCS
BO (MIOPUCTHUYECKUX CcITMcKaxX TBepckoi obmacTu, Ta-
raHpora 1 HekJIMHOBCKOTO paiioHa PocTOBCKOII 06Jia-
CTU U pAZia IPYyTux objacTe, BOIU3Y ¢ HaceJeHHbIMU
MyHKTaMu, Ha TEPPUTOPUY IPUYCaIe6HBIX YUACTKOB;
pacTeHMe 0TMEYAETCS B 3TUX CIIUCKAX KaK OLYABIIEE.
IaHHble 0 pacripocTpanenun Vaccaria hispanica B Poc-
CHUU TIPUBEJIEHbI HA PUCYHKE 2.

Agrostemma githago B Poccuu BCTpedaeTcs
BO Bcell eBpoIleiickoy yacTu, Ha KaBkase, B 3amagHoR
u BocTouHoit Cubupu, Ha JanbHeM BocToke. B Hauasie
XX Beka KyKOJIb ObLI TOBCEMECTHO PACIIPOCTPAHEH KaK
TUIIUYHBIN CeTeTabHbIM COPHSIK 3JIAaKOBBIX KYJIBTYD
U JIbHA OT CeBepOo-3araia eBporelickoil Poccuu Ha 1or
no KaBkasza 1 Ha BOCTOK — 10 [Ipumopbd. B 70-x rT.
3TOT BUJ, 4acTo 06HAPY’KUBAJCS 110 BceMy KpbIMy Kak
COpHO-pyZepalibHOe pacTeHue. Ha 6oJablnell yacTu
COBPEMEHHOr'0 apeajia BUJl BCTPEUAETCS B ITOCEBAX
KpaliHe peJiKo U criopasuvyecku. OTMeUeH B arpoiieHo-
3ax CTaBpoIoJibckoro kpast, OpeHbyprckoii obiacTu.
O6cnemoBaHus IOJIEl, TIPOBOUMbIE COTPYIHUKAMU
SI'BY «BHUUKP» B 2018-2020 IT., HE BBIIBUJIN KYKOJIb
Ha TeppuTOpPUU BopoHeXCcKol obyiacTu. B rocienHue
rOJIbl pACTEHMeE YaCTO BBIPAIIVBAETCS KaK IEKOPAaTUB-
HOe Ha ITpuycafiebHbIX yYacTKaX, MHOTZA BCTPevaeTcs
BZIOJIb IOPOT Kak omuyaBiiee. JJaHHbIE O PacrpocTpa-
HeHuu Agrostemma githago B Poccuy puBeIeHbI Ha PU-
CYHKe 2.

[TpoaHa/JM3MPOBAHO pacIpoCTpaHeHUe PeTYIn-
PYEMBIX COPHBIX BUIOB IIPUPOAHON (DIOPHI CEMENCTB
Caryophyllaceae. 9To TTO3BOJIUJIO BBIIBUTDH XapaKTep
pacrpocTpaHeHUs U3yYaeMbIX COPHSIKOB Ha TEPPUTO-
puu P® (Taba. 2). Bumbl 110 BCTpeuaeMOCTH GbLIM pas-
JleJIeHBl Ha IPYIIIbL:

+ TIOBCEMECTHO pacHpoCTpaHeHHbIe (BCTpeya-
I0TCSI IPAKTUYECKU BO BCEX CEJIbCKOXO3SIMCTBEHHBIX
pervoHax);

+ IMUPOKO paclpoCTpaHeHHbIe (BCTPeYanTCs
BO MHOT'MX CEJIbCKOX035MCTBEHHBIX PETUOHAX);

 JIOKAJIbHO pPacIpoCTpPaHEHHbIE (BCTPEUATCS
B €IMHUYHBIX CEJIbCKOXO3SIMCTBEHHBIX PETUOHAX WJIU
pacrpocTpaHeHbl CIIOPALUYECKH).

[ToBCEMECTHO pacIpoOCTPaHEHHbIE BUJbI, OCO-
OEeHHO CereTaJbHOTO UJU CETeTAJbHO-PYepalibHO-
ro TUIla, HECOMHEHHO, MOTYT 3aCOPSTh 3€PHOBYIO

harmful field weeds. Archaic segetal plants, which
were previously constantly found in grain crops, in-
clude Vaccaria hispanica and Agrostemma githago. How-
ever, due to a change in agricultural technology, these
plants have lost the role of serious segetal weeds. So, in
Russia, Vaccaria hispanica occurs throughout the entire
area of growing grain crops, but mainly in the middle
zone and in the south of the European part of Russia,
in the Crimea, much less often in the southern regions
of Siberia.

Analysis of modern floristic reports showed that
the species is currently found sporadically and much
less frequently than in the 1970s. The species disap-
peared in the regions where it used to be found annu-
ally: in Ulyanovsk Oblast, Sverdlovsk Oblast, the Repub-
lic of Mordovia, the Republic of Bashkortostan, Ryazan
Oblast, Moscow Oblast, Vladimir Oblast, Khabarovsk
Krai, Primorye. Its detections are given in the floristic
lists of Tver Oblast, Taganrog and the Neklinovsky dis-
trict of Rostov Oblast and some other regions, close to
settlements, on the territory of personal plots; the plant
is marked as feral on these lists. The data on Vaccaria
hispanica spread in Russia are given in Fig 2.

Agrostemma githago in Russia, it is detected through-
out the European part, in the Caucasus, in Western and
Eastern Siberia, in the Far East. At the beginning of the
20" century, Agrostemma githago was ubiquitous as a typi-
cal segetal weed of cereals and flax from the northwest
of European Russia to the south to the Caucasus and
to the east — to Primorye. In the 70s, this species was
often found throughout the Crimea as a weed-ruderal
plant. In most of the modern range, the species is found
in crops extremely rarely and sporadically. Recorded in
agrocenoses of Stavropol Krai, Orenburg Oblast. Field
surveys carried out by employees of FGBU “VNIIKR”
in 2018-2020 did not reveal Agrostemma githago in
Voronezh Oblast. In recent years, the plant is often
grown as an ornamental plant in personal plots, some-
times it is detected along the roads as a feral. The data on
Agrostemma githago spread in Russia are given in Fig 2.

The spread of regulated weed species of natural
flora of Caryophyllaceae family is analyzed. This made it
possible to reveal the nature of the spread of the studied
weeds in the Russian Federation (Table 2). The species
were divided into groups according to their occurrence:

- totally spread (found in almost all agricultural
regions);

« widespread (found in many agricultural re-
gions);

« locally spread (found in isolated agricultural re-
gions or spread sporadically).

The ubiquitous species, especially the segetal
or segetal-ruderal ones, can undoubtedly contami-
nate grain products. The study of the spread pattern
of Caryophyllaceae family weeds made it possible to
identify free areas (Table 2).

Analysis of export volumes of grain products

with the risk of contamination by weeds

of the Caryophyllaceae family
Most of the regulated taxa are present in Russia and
are weeds and field plants of Russian natural flora,
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TIPOAYKITHIO. M3yueHre XapaKTepa pacipocTpaHeHus
COPHBIX pacTeHul ceMeticTBa Caryophyllaceae mo3so-
JINJIO BBIABUTH CBOGOAHBIE 30HEI (TA0II. 2).

AHAIU3 005eM08 IKCNOPMA 3ePHOB0T NPOIYKUUL

C PUCKOM 3GCOPEHUS COPHIAKAMU CEeMELicmea

Caryophyllaceae
BOJIBIIMHCTBO U3 PETYIUPYEMbBIX TAKCOHOB ITPUCYTCTBY-
0T Ha TEPPUTOPUYU HAIIEH CTPAHBI U SIBJISTIOTCS COPHO-
TIOJIEBBIMU PACTEHUSIMU Halllel TPUPOLHOUN (GJIOPHI,
a 3HAUUT, MOTYT 3aCOPSATH HKCITOPTHYIO 36 PHOBYIO ITPO-
IyKIuio. [Ipy 5TOM Ha TEPPUTOPHUSIX CTPAH-UMIIOPTE-
POB BTU pacTeHUs MOTYT UMETh Pa3JINyHbIl huTOCa-
HUTAPHBIN CTATYC: OT PETYJINPYEMbIX HEKAPAHTUHHBIX
BPEAHBIX OPTaHU3MOB JI0 KAPAHTUHHBIX 06BEKTOB, OT-
CYTCTBYIOIIVX HA TEPPUTOPUU CTPAHBI (TAbI. 3).

TIpoBemeHHbIN aHANIN3 06bEMOB BKCITOPTA ITPO-
IYKIIMY B CTPAHBI-UMITOPTEPHI IIOKa3aJl, YTO 10 BCEM
PacCMOTPEHHBIM TBO3MUYHBIM TpeOyeTcs MPOBO-
JIVTH VCCIe0OBaHYs 06pa3IioB 6osiee 20 MJIH T TPYy30B

Ta6auia 2
PacrnipocTpaHeHHte peryjiupyemMbIx
pacTeHuii cemeiicTBa 'Bo3auunbie B Poccuu

which means they can contaminate export grain pro-
ducts. At the same time, in the territories of importing
countries, these plants can have a different phytosa-
nitary status: from regulated non-quarantine pests
to quarantine objects that are absent in the country
(Table 3).

The conducted analysis of the products export
volumes to the importing countries showed that for
all the considered Caryophyllaceae, it is required to
study samples of more than 20 million tons of cargo
per year (Table 3). Thus, the most relevant for labora-
tory research are Agrostemma githago with the need to
study samples from more than 7.9 million tons of cargo
per year, the genera Saponaria (6.5 million tons of car-
go per year), Silene (3.1 million tons of cargo per year),
Vaccaria and Stellaria (1 million tons of cargo per year
for each of these genera). A significant volume of car-
gos is subject to study to detect Silene alba, Stellaria me-
dia, Spergula arvensis, Silene noctiflora, Silene dichotoma.
Gypsophila plants and the representatives of Cerastium

Table 2
Spread of Caryophyllaceae regulated
plants in Russia

XapakTep
pacmpocTtpa- CBOGOHbBIE 30HbBI
Bup, HeHud B Poccun ((henepasibHbIi OKPYT)
Stellaria JlokaspHO CeBepo-KaBKa3cKui,
dichotoma  pacmipocTpaHeH HKHBIH, LIEHTPaTbHbIH,
[TPUBOJDKCKUH, YPaIbCKUN
Stellaria [ToBceMeCcTHO OTCYTCTBYIOT
graminea pacrmpocTpaHeH
Stellaria [IInpoko CeBepo-KaBKkas3ckui,
radians pacnipoctpaHeHn HKHBIN, LIeHTpaIbHbIN,
TTPUBOJDKCKUH, YPaIbCKUN
Stellaria [ToBCeMecTHO OTCyTCTBYIOT
media pacmpocTpaHeH
Silene [ToBcemecTHO OTCyTCTBYIOT
vulgaris pacmpocTpaHeH
Silene alba  TloBceMeCTHO OTCyTCTBYIOT
pacmpocTpaHeH
Silene [Iupoko JlaTbHEBOCTOYHbBIH
dichotoma  pacnpocTpaHeH
Silene [Iupoko IlanbHEBOCTOYHBIN
noctiflora pacmpocTpaHeH
Silene [Iupoxo JlaTbHEBOCTOYHBIH
nutans pacrpocTpaHeH
Spergula [ToBcemecTHO OTCyTCTBYIOT
arvensis pacrmpocTpaHeH
Agrostemma  JIOKaJIbHO Bce denepanbHbIE
githago pacmpocTpaHeH OKpyra — 30HBI C HU3KOM
YUCJIEHHOCThIO BUZIA
Vaccaria JlokanbHO Bce denepanbHblie
hispanica pacmpocTpaHeH OKpyra — 30HbI C HU3KOH
YKCJIEHHOCThIO BUZIA
Saponaria  1IIupoko Bce denepanbHble
officinalis pacrIpocTpaHeH OKpyra —
30HBI C HU3KOK
YKCJIEHHOCTBIO BUIA
Gypsophila  11Iupoko IlanbHEBOCTOYHBIN
paniculata  pacrpocTpaHeH

Level
of spread Free zones
Species in Russia (federal district)
Stellaria Locally spread North Caucasian,
dichotoma Southern, Central,
Volga, Ural
Stellaria Totally spread  Absent
graminea
Stellaria radians Widespread North Caucasian,
Southern, Central,
Volga, Ural
Stellaria media Totally spread  Absent
Silene vulgaris Totally spread  Absent
Silene alba Totally spread  Absent
Silene dichotoma Widespread Far Eastern
Silene noctiflora  Widespread Far Eastern
Silene nutans Widespread Far Eastern
Spergula arvensis Totally spread  Absent
Agrostemma Locally spread  All federal districts
githago are zones with a low
population of species
Vaccaria Locally spread  All federal districts
hispanica are zones with a low
population of species
Saponaria Widespread All federal districts
officinalis are zones with a low
population of species
Gypsophila Widespread Far Eastern
paniculata

dutocaHuTapus. KapaHTuH pacteHui
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Ta6auna 3

arvense can contaminate insigni-

0G'beMbl IKCIIOPTHOM MPOYKIIUK C PUCKOM 3aCOPEHMs TaKkcoHaMu licant volume of cargos requir-

cemeiicTBa Caryophyllaceae, peryiupyeMbiMu
CTpaHaAMU-UMIIOPTEpPaMH, B cpeaHeM 3a 2017-2019 rr.

q)ﬂTocaHlflTaprlﬁ CTaTyC TaKCOHAa

ing study for these indicators, —
66 and 37 thousand tons per year

respectively.
06beM axkcnopTa

C PUCKOM 3aCOPEHUS,  Apqlycis of the occurrence

TaKcoH B CTPaHe-UMIIOpTepe TOHH B IroJ, of regulated weeds in products
Agrostemma  PerynupyeMblii HeKapaHTUHHBIN BPEIHbIM 7978 636,21 Monitoring of the occurrence of
githago opranus™m (ApMeHwus, BeHecyana, JIuBaH, Caryophyllaceae seeds in pro-
Mo3amM6uK); perynnpyeMtjlﬁ BPEIHBIY OPraHNu3M ducts was carried out according
(MekcrKa); KaDaHTUHHBIM 06beKT (EruIeT) to the reports of the testing labo-
Saponaria ~ KapaHTUHHBIN 06beKT (Erumer) 6504 482,02 ratories of FGBU “VNIIKR” for the
- - - - period 2016-2020. At the same
Silene PerynnpyeMme HeKapaHTUHHbBIY BPEIHbIN 3144 389,44 time, only an insignificant part
opranusM (VemeH, JIuBaH) ’ . .
of really contaminated lots is in-
Vaccaria PerynupyeMbIil BpeHbIM opranusM (Mekcuka) 1058 751,85 dicated, since laboratories detect
hispanica and identify the seeds of weeds
Silene alba ~ PerymupyeMblil HeKapaHTHHHBIN BPeHBIH 751 901,99 that are not qurilrantine for the
opranusM (JIuBaH), KApaHTUHHBIN 06beKT (TTepy, Russian Federation at random.
KostyM6ust), OTCYTCTBYIOIIWI KapaHTUHHBIN Representatives of Caryo-
BpenuTesnb (Bpasuvis) phyllaceae family are also re-
Stellaria PerynupyeMbIii HeKapaHTUHHBINA BpeIHBIN 1157 504,96 gularly detected in Russian agri-
opranusm (lusan) cultural products: wheat, barley,
oats, buckwheat, rapeseed, sun-
Vaccaria PerynupyeMblii HeKapaHTUHHBINA BpeIHBIN 1157 504,96 flower. camelina, mustard, len-
DR (L tils, peas, soybeans, coriander,
Stellaria PerynupyeMblii HeKapaHTUHHBIN BPeIHbIH 481 689,39 flax, fodder and lawn grasses.
media opranusM (ApMeHNs); KapaHTUHHbBIA 00bEKT Seeds found in products in-
(BeHecyana); 3anpeleHHbI K BBO3Y OPraHu3M clude Silene vulgaris, Silene alba,
(Taunaun) Agrostemma githago, Stellaria me-
Spergula PerynupyeMblii HeKapaHTUHHBIN BPeJHbII 481 689,39 dia, Silene dichotoma, Silene nocti-
arvensis opranusm (ApMeHus) flora, Stellaria graminea, Spergula
] . - N arvensis, Silene nutans, Cerastium
Silene Perynupyemblyi HeKapaHTUHHBIN BPeIHbINU 382 936,28 (Fig. 3). Th ta-
noctiflora opraHusM (ApMeHUs), KapaHTUHHBIN 00BEKT afvense 1g. ). The reprefsen a
(Tlepy, Komym6us) tives of the genera Saponaria, Vac-
caria, Gypsophila have not been
Silene PerynupyeMbIii BpeJHbBIN opranu3M (Mekcuka) 339 387,21 detected in the products over the
dichotoma last 4 years.
Gypsophila OrpaHuYeHHBbIN K BBO3Y 00beKT (TauaaHm) 66 289,67 Thus, the most dangerous for
; " - rain products are the species of
Cerastium OTCyTCTBYIOIINY KAPAHTUHHbBIM OPTaHU3M 36 889,74 tgh p sil d st Fl)l .
— (Bpasumms) e genera Silene and Stellaria, as

well as Agrostemma githago, Sper-

B rof (tabu. 3). TakuM o6pasoM, HauboJiee aKTyab-
HBIMU JIJIs TIPOBEeHNS JabopaTOPHBIX MCCIe0Ba-
HUU 9BAg0TCSA Agrostemma githago c He06X0AVMOCTbIO
vcceoBaHus 00pasIiloB OT GoJiee ueM 7,9 MJIH T I'py-
30B B I'ofl, pof, Saponaria (6,5 MJIH T TPY30B B T'OJI), PO
Silene (3,1 MJIH T TPY30B B o), pox, Vaccaria v Stellaria
(o 1 MJIH T TPY30B B T'OJ] ¥ KaXXJJOTO U3 3TUX POZIOB).
3HAUYUTEJIbHBIN 06bEM I'PDY30B ITOJIEKUT UCCIIeN0Ba-
HUIO IJs BbisiBJIeHUS Silene alba, Stellaria media, Sper-
Zula arvensis, Silene noctiflora, Silene dichotoma. PacTenus
pona Gypsophila v ipenctaBurtenu Cerastium arvense
MOTYT 3aCOPSTh HE3HAUUTEJbHBIA 00bEM T'DPY30B,
TPe6yIoINX UCCIeIOBaHNs Ha JJaHHbIE TTOKA3aTeNn, —
66 1 37 ThIC. T B I'OJl, COOTBETCTBEHHO.

AHQIU3 BCMPEYAEMOCTNU PEYTIUPYEMBLX COPHIKOB

8 npodyKyuu
MOHUTOPWHT BCTPEUYAEMOCTHY CEMSIH PACTEHUN CEMET-
cTBa ['BO3IMYHBIE B IPOAYKIIMU ITPOBEAEH 10 OTYe-
TaM UCIIBITATeJIbHbBIX JabopaTopuit ®TBY «BHVIVIKP»
3a nepuof 2016-2020 rr. [Ipu 5TOM yKa3aHa TOJIbKO
He3HAYUTEeJIbHAS YaCTh PeaJibHO 3aCOPEHHBIX MapTUH,

gula arvensis, Cerastium arvense. It

should be noted that the presence
of Agrostemma githago in products is maintained in some
regions with a low crop culture or where the soil seed
bank has a significant reserve. However, modern plant
protection technologies are aimed at eliminating this
weed in agrophytocenoses.

CONCLUSION

Export of grain products to different countries requires
compliance with the phytosanitary requirements of
these countries. The contamination of export products
with weed seeds of Russian natural flora can carry phy-
tosanitary risks for countries where these plants can be
successful invaders and pose a biological threat.

The conducted research has shown that 5 genera
(Saponaria, Silene, Vaccaria, Gypsophila, Stellaria) fully and
8 species (Stellaria media, Silene dichotoma, Silene nocti-
flora, Spergula arvensis, Agrostemma githago, Silene alba,
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TaK KaK JIJabOpaTOpUY BBISBISIOT U UAEHTUDUIIUPYIOT
ceMeHa HeKapaHTUHHBIX /111 PO COPHIKOB B He00s13a-
TEJIbHOM TIOPSIZIKE.

[IpencraBuTeNn ceMelicTBa [BO3LUYHbBIE TAKXKeE
PETYISIPHO BBIIBISIOTCSA B POCCUNUCKON MPOAYKIIUY
ATIK: nureHuIle, SYMeHe, OBCe, Tpeuuxe, parnce, moj-
COJIHEUYHWKE, PbIKUKE, TOPUUILE, YUeUeBUIlE, TOPOXE,
coe, KOpUaH/JIpe, IbHE, KOPDMOBBIX ¥ Fa30HHBIX TPaBax.
K BcTpeyammuMcs B MPOAYKIIUM CEMEHAM OTHOCST-
cs Silene vulgaris, Silene alba, Agrostemma githago, Stel-
laria media, Silene dichotoma, Silene noctiflora, Stellaria
graminea, Spergula arvensis, Silene nutans, Cerastium
arvense (puc. 3). [IpegcTaBuTean POLOB Saponaria, Vac-
caria, Gypsophila 3a TIocinenHue 4 Toia B MIPOAYKIIUY
He GBbLIY BbISIBJIEHBI.

TakuM 06pa3oM, HAUOOJIBIIYI YIPO3Y AJS 3eP-
HOBOM IMPOAYKIIUY IPENCTABISIIOT BUIbI POJIOB Silene
u Stellaria, a Taxxxe Agrostemma githago, Spergula arven-
sis, Cerastium arvense. CieflyeT OTMETUTH, YTO IIPUCYT-
cTBUE Agrostemma githago B TPONYKIIUY COXPaHSIETCS
B HEKOTOPBIX PETMOHAX C HU3KOU KYJIbTYpPOii 3eMJieie-
JIVISL UJIA TaM, TJle TIOYBEHHBIN 6aHK CEMSH UMEeeT 3Ha-
YUTENbHBIN 3am1ac. OfHaKO COBPEMEHHbBIE TEXHOJIOT U
3aIUThI PACTEHU I HATIPaBJI€HbI Ha JIUKBUIAIUIO TO-
T'0 COPHSKA B arpo(uUTOIeHO3aX.

3AKJ/IIOYEHUE

DKCITOPT 3€PHOBOY NPOAYKIIMYU B pPas3Hble CTPAHBI
Mupa TpebyeT cobogeHus GUTOCAHUTAPHBIX TPe-
00BaHUU 3TUX CTPAH. 3aCOPEHHOCTh 3KCIIOPTHOU
MPOAYKIIMY CeMeHaMM COPHBIX PACTEHUU Hallewu
TIPUPOLHOY (QJIOPBI MOXKET HECTU (PUTOCAHUTAPHBIE
PUCKU IJi CTPaH, B KOTOPBIX TU PACTEHUSI MOTYT
OBITH YCIIEIIHBIMU MHBAaNIEPaMU, U HECTU OUOJIOT -
YeCKyI0 yTpo3y.

[IpoBeneHHbIE MCCIENOBAHUS MIOKa3aJau, UTO
5 pomoB (Saponaria, Silene, Vaccaria, Gypsophila, Stella-
ria) B IIOJIHOM o6beMe U 8 BumoB (Stellaria media, Silene
dichotoma, Silene noctiflora, Spergula arvensis, Agrostemma
githago, Silene alba, Vaccaria hispanica, Cerastium arvense)
ceMelicTBa ['BO3AUUHbIE BKJIIOUEHBI B (DUTOCAHUTAP-
Hble TpeboBaHusg 11 cTpaH — UMIIOPTEPOB POCCUICKON
nponyknuu ATIK. McenenoBaHuUIo 110 LaHHBIM [10Ka3a-
TeJIIM TIoJiJIeXkaT 6osiee 20 MJIH T MOAKAPAaHTUHHOMN
SKCITOPTHOU MPOLYKIIUY B TOJI,.

ITHU PaACTEHUS ABJIAIOTCS IPUPOJSHBIMY BULAMU
Hamel GJIopbl, KOTOPbIE TOBCEMECTHO, IMUPOKO WU
JIOKAJIbHO PacCIIPOCTPAaHEHbl Ha TEPPUTOPUU CTPa-
HbI. [Ipu 3TOM QUTOCAHUTAPHBIN CTATYyC ITUX BU-
JIOB B CTpaHaX-UMIIOPTEPax MOXET OBbITh pasyind-
HBIM: OT PEryJupyeMbIX HEKAPAHTUHHBIX BPEJHBIX
OPraHM3MOB [0 OTCYTCTBYKILUX KapaHTUHHBIX
OpPraHM3MOB.

CeMeHa I'BO3NUYHBIX PETYJISIPHO BBISBIISIOTCS
B POCCUICKOM 3€ PHOBOM MPOYKIIUH, Yalle BCETO 3TO
cemeHa Silene vulgaris, Silene alba, Agrostemma githago,
Stellaria media. KpoMe TOTO, IpU U3ydyeHUU YUTO-
CaHUTAPHBIX TPeOOBAaHUN pPAJa CTPaH BO3HUKAIOT
TPYAHOCTY B MOHUMAaHUU 06beMa PEeryJupyeMoro
pozna miu Buja. ITO CBI3aHO C HOBBIMY MOJIEKYJISIP-
HO-TeHEeTUYECKUMMU IOAX0IaMH K OIpeesIeHIIO0 Ipa-
HUII TAaKCOHOB. [103TOMY YacTO JIJIg TapMOHU3AIIUY
TOPrOBBIX OTHOIIEHUH CO CTpaHaAMU-UMIIOPTEPaAMU
HeoO6X0IMMO paccMaTPUBATh POIBI ¥ BUIBI SENSU
latissima (B mupoyvaiineM MOHUMaHUN 06beMa TaK-
coHa). [ToMrMO 3TOT0, U3yUYEeHUE 3aCOPEHHOCTH I10-
CEeBOB, IpaBUJIbHAA UAEHTU(MUKAIINSA 3aCOPUTENIEN

Table 3
Volumes of export products with the risk of

contamination by taxa of the Caryophyllaceae

family regulated by importing countries,
on average for 2017-2019

Export
volume with
Phytosanitary status of contamina-
the taxon in the importing tion risk, tons
Taxon country per year

Agrostemma  Regulated non-quarantine 7,978,636.21
githago pest (Armenia, Venezuela,

Lebanon, Mozambique);

regulated pest (Mexico);

quarantine pest (Egypt)
Saponaria Quarantine pest (Egypt) 6,504,482.02
Silene Regulated non-quarantine 3,144,389.44
pest (Yemen, Lebanon)
Vaccaria Regulated Pest (Mexico) 1,058,751.85
hispanica

Silene alba Regulated non-quarantine 751,901.99
pest (Lebanon), quarantine
pest (Peru, Colombia),
absent quarantine pest

(Brazil)

Stellaria Regulated non-quarantine 1,157,504.96
pest (Lebanon)

Vaccaria Regulated non-quarantine 1,157,504.96
pest (Lebanon)

Stellaria Regulated non-quarantine 481,689.39

media pest (Armenia); quarantine

pest (Venezuela);
prohibited for introduction

pest (Thailand)
Spergula Regulated non-quarantine 481,689.39
arvensis pest (Armenia)
Silene Regulated non-quarantine 382,936.28
noctiflora pest (Armenia), quarantine

pest (Peru, Colombia)

Silene Regulated pest (Mexico) 339,387.21

dichotoma

Gypsophila Prohibited for introduction 66,289.67

pest (Thailand)
Cerastium Absent quarantine pest 36,889.74
arvense (Brazil)

Vaccaria hispanica, Cerastium arvense) of Caryophyllaceae
family are included in phytosanitary requirements of
11 countries importing Russian agricultural products.
More than 20 million tons of regulated export products
per year are subject to research on these indicators.

These plants are natural species of Russian flora,
which are fully spread, widespread or locally spread
throughout the country. At the same time, the phy-
tosanitary status of these species in importing coun-
tries can be different: from regulated non-quarantine
pests to absent quarantine pests.
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Silene nutans

Stellaria graminea Spergula arvensis 0,45%
0,59% 0,54%
Cerastium arvense
Silene noctiflora 0,45%

Puc. 3. BctpeuaemocTb (%) cemaH  Fig. 3. Occurrence (%)

COPHbIX pacTeHuin ceMencTea of Caryophyllaceae
IBo3auMUHbIE B NapTUsIX 3epHOBON  seeds in grain crop
NPOAYKLUN pa3HbIX NeT ypoxkas lots in different years
(2016-2020rT.) (2016-2020)

B IPOAYKIIMY, IPDUMEHEHVEe COBPEMEHHBIX METOLOB
OYUCTKY 3€PHOBBIX MTAPTUI TaKKe HEOOXOIUMBI JIJIS
YCIIEUIHOT0 Pa3BUTUA dKCIIOPTHOIO ITOTeHIIuaNa PP
U rapMOHU3AIlMY TOPTOBBIX OTHOLIEHUN CO CTpPaHa-
MU — UMITIOPTEPAMU 3€PHOBOY MPOJYKIIUU POCCUA-
CKOTO IIPOUCXOXIEeHN .

Bnazodaprocme. ABTOPBI BEIpaXkalT IIpU3HA-
TeJbHOCTh U GyaromapHocTh K.A. I'pe6eHHUKOBY
(kaEgUIATY 6UMOJIOTUYECKUX HAYK, 3aMECTHUTEJIO
HauaJIbHUKA HAYYHO-MEeTOLUYECKOr0 U 3KCIEPU-
MeHTalIbHOro neurpa ®I'BY «BHVVIKP») 3a moMOIIb
B IIOZ,OTOBKE BEKTOPHBIX KapT B reOMH(OPMallOH-
HoW cucteMe QGIS.
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Caryophyllaceae seeds are regularly detected in
Russian grain products, most often these are Silene vul-
garis, Silene alba, Agrostemma githago and Stellaria media.
In addition, when studying the phytosanitary require-
ments of some countries, it is difficult to understand the
extent of a regulated genus or species. This is due to new
molecular genetic approaches to determining the taxa
boundaries. Therefore, it is often necessary to consider
the genera and species sensu latissima (in the broad-
est sense of the taxon volume) in order to harmonize
trade relations with importing countries. In addition,
the study of crop contamination, the correct identifica-
tion of weeds in products, the use of modern methods
of cleaning grain batches are also necessary for the suc-
cessful development of the export potential of the Rus-
sian Federation and harmonization of trade relations
with countries importing Russian grain products.
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AHHOTALIMA
Bupyc Hekposa 1mo6eros xpuszanTeMbl Chrysanthemum
stem necrosis virus (CSNV), pacnpocTpaHeHHbIH B I0Xx-
"o Kopee, Bpasunuwu, ipaHe u ITOHUY, ITPY CUIIBHOM
3apa’keHUM BbI3bIBA€T OTMUPAHNE PACTEHUN-X035€B,
OCHOBHBIMH M3 KOTOPBIX SBJISIOTCS XpU3aHTEMA KPYII-
HolBeTKOBas u ToMat. K ahpeKTUBHBIM IIepEHOCYU-
KaM BUpyca OTHOCITCS KaJnu(OpHUNCKUN M TOMaTHBIN
Tpurcel. CylecTByeT peasbHas OTIaCHOCTh UHTPOAYK-
WM U IUPOKON aKKJIUMaTU3aIlUU JaHHOIO BUpyca
Kak B TEIJINIAX, TAaK U B OTKPBITOM T'PYHTE B HOXKHBIX
peruoHax Poccuiickoit demepanuy, 4YTO BbI3bIBAET
He0o6X0IMOCTh €r0 JIOCTOBEPHOM JUAaTrHOCTUKHY J1abo-
PaTOPHBIMU METOJJaMU. JKCIIEPUMEHTAJIbHO Ha 6a3e
BHUMKP mokazaHO, YTO METOJ, ITOJIMMEPA3HOU HEeT-
Hou peakiuu (TILP) B pexkxrMe peajibHOTO BpeEMEHU
okasaJicsl 60Jiee YyBCTBUTEJIbHBIM METO/IOM I10 CPaB-
HEHUIO C KJIaccudyecKo [TLIP. B mpoaHaIn3upoBaHHbBIX
MeTozoM ITIIP o6pasiiax pacTeHUM XpU3aHTEMBI U3 He-
CKOJIBKUX OpaHXePelHbIX X03511CTB BUPYC HEKPO3a I10-
6eroB XpU3aHTEMBI He GBI OGHADYKEH.

Knrouesvie cnosa. PacTeHne-xo3sauH, pox, Tospovi-
rus, CSNV, 610JIOTUYECKHE U CTPYKTYPHbIE 0CO6EHHO-
ctu, [TLIP.

BBEJEHUE

rnocjiefHue IeCATUIETHS BO MHO-
rMX CTpaHaX MUpa IPOMBIIJIEHHOe
IIBETOBOJICTBO sIBJsieTcss Haubosee
IMHAMMYHO pasBUBAIOIIENCcsa oTpac-
JIbI0 pacTeHueBOxcCTBa. Cpeau IiBe-
TOYHBIX KYJAbTYp XpHU3aHTEMa 3aHU-
MaeT 2-e MecTO B Mupe II0 00beMaM
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ABSTRACT
Chrysanthemum stem necrosis virus (CSNV), common
in South Korea, Brazil, Iran and Japan, with a strong
infection causes the death of host plants, the main of
which are Dendranthema x grandiflorum and tomato. Ef-
fective vectors of the virus are western flower thrips
and tomato thrips. There is a real risk of introduction
and massive adaptation of this virus both in green-
houses and open ground in the southern regions of the
Russian Federation, which accounts for the necessity
of its reliable diagnosis by laboratory methods. FGBU
“VNIIKR” has experimentally proved that the method of
polymerase chain reaction in real time (RT-PCR) turned
out to be a more sensitive method compared to classi-
cal PCR. Chrysanthemum stem necrosis virus was not
detected in chrysanthemum plant samples from seve-
ral greenhouse farms analyzed by PCR.

Key words. Host plant, genus Tospovirus, CSNV,
biological and structural features, PCR.

INTRODUCTION

ver the last decades, industrial floriculture
has been the most dynamically develop-
ing branch of plant growing in many coun-
tries. Among flower crops, chrysanthemum
ranks second in the world in terms of flow-
er trade (12%) after rose (30%), being a popular and
commercially profitable crop both for growing in open

dutocaHuTapus. KapaHTuH pactenuii = 16
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ToproBiu 1BetaMu (12%) mmociie po3sl (30%), IBIIACDH
TTOTTYASIPHON M KOMMEPUYECKM BBITOJLHOU KYJIbTYPOU
KaK JJIg BbIPAIMBAHYS B OTKPBITOM I'PYHTE, TaK U JIJIST
BBITOHKHY B Terutniax (KomkuH u ap., 2012). XpusaH-
TEMY, KaK 1 G0JIbIIMHCTBO 1IBETOYHO-I€KOPATUBHBIX
KYJIbTYP, PAa3MHOKAIOT BETE€TAaTUBHBIM CIIOCOGOM, UTO
MOXXET IPUBOAUTH K CIIyUasiM MacCOBOT'O TUPAXKUPO-
BaHMS U MIMPOKOTO PACIIPOCTPAHEHUSI KJIOHOB, 3apa-
SKEHHBIX Pa3JIUYHBIMU CUCTEMHBIMU BO3GYAUTEIIMU
6oJie3HEN, B TOM YMCJIE U ONTACHBIMYU BUPYCAMU.

OnHUM U3 TaKWX ITaTOTEHOB SBJSIETCS BUPYC HE-
Kpo3a 1moberoB xpusanTteMbl Chrysanthemum stem
necrosis virus (CSNV), KOTOPBI# IIpY CUJIIBHOM IT0pa-
JKEHMM CII0CO6EeH BBI3BIBATH OTMMUPAHUE PaCTeHUM
BOCIIPUMUMYMBBIX COPTOB, UYTO MPUBOAUT K 3HAUU-
TEJIbHBIM SKOHOMUYECKUM TIOTEPSIM. ITOT BUPYC OBLI
BIIEPBbIE OIMCaH B cepenuHe 90-X I'T. XX BeKa B LITaTe
Can-Tlaymny, Bpasuiius, Tlie MUPOKO PACIIPOCTPAHUIICT
Ha Xpu3aHTeMe KpymHoIBeTKoBoU (de Oliveira et al.,
2012). 3aTeM 0 BBISIBJIEHVU 3TOTO BUPYyCa B PACTEHUSIX
XPU3aHTEMBI C CUMIITOMaMU HeKpo3a 1mo6eroB 66110
coobmieHo u3 Humepnaumos (Takeshita et al., 2011).
Bupyc BxoauT B ENVHBIN IepeueHb KapaHTUHHBIX 00b-
ekToB EBpa3uiicKoro 5KOHOMUYECKOT'0 COI03a U SIBJIS-
eTCq OTCYTCTBYOWIMM Ha TeppuTopuu EA3C. luarxuo-
CTHKa OTCYTCTBYHOUIUX BUJOB JIOJKHA GbITH XOPOIIO
oTpaboTaHHOM, ¥ HE0OX0IMO MCII0JIb30BaTh BHICOKO-
YyBCTBUTEJIbHBIE U cTrieiuhruIHbIe MeTObI (MOpO30Ba
u ap., 2017).

B Poccutickyi ®enmepaiiuio u3 ctpaH HxHOU
AMepUKU €XeTroJHO UMIIOPTUPYIOTCS COTHU ThICSIY
pacTeHMl XpU3aHTEMBI, BBU/IY UETO CYIIECTBYET pe-
aJIbHAas OMMACHOCTb WHTPOAYKITUY U IMIUPOKOU aKKJIU-
MaTu3alyy BUPyca HeKPo3a I106eroB Xpru3aHTeMbI KakK
B TEIINIIAX, TaK U B OTKPBITOM I'PYHTE B I00KHBIX DETH-
OHax Halllel CTPaHBbI.

OCHOBHBIM pacTeHueM — X03dauHoM CSNV aBd-
eTCsl Xpu3aHTeMa KpymHoiBeTKoBas (Dendranthema
x grandiflorum) (Bezerra et al., 1999; Takeshita et al.,
2011).

CSNV BBI3BIBAET Y PACTEHUN XPU3aHTEMbI HEKPO-
3bI TI06ET0B, XJIOPOTUYECKUE U/UJIN HEKPOTUYECKUE
MISITHA Y KOJIbIIA HA JIUCTHSIX, YBALAHUE JIUCTHER U I10-
6eroB, HEKPO3bI HA IIBETOHOXKKAX U IIBeTOJIOXKax. He-
KPO3bI Ha 1T06erax MOTYT UMETbh BUJI IITPUXOB, TI0OJIOC
WY TISTeH. HeKPOo3bl Ha JIUCTHAX MOTYT OBITH OKPY-
JKeHBI yUYaCTKaMM XJIOPOTU3WPOBaHHOU TkaHu (EPPO,
2005).

B Bpasunuu u dnonuu CSNV pacnpocTpaHeH
Takxe Ha Tomate (Lycopersicon esculentum) (de Olivei-
ra et al., 2012; Logemann et al., 1987). iMetoTcs co-
00IIeHWs O BHISIBJIEHUU 3TOTO BUPyca Ha repbepe
(Gerbera sp.) B Cnosenuu (King et al., 2012), actpe
kuTtaickout (Callistephus chinensis) u 3ycTOMe KPYIIHO-
IIBETKOBOU, WU Tu3uaHTyce Paccena (Eustoma grandi-
florum), B inounu (Logemann et al., 1987). B Bpasunuu
CSNV 6b11 TaKk)Ke BBISIBJIEH B CMENIaHHON NHQPEKIIUN
¢ Ipyrumu TocroBupycamu — Tomato spotted wilt virus
(TSWYV), Zucchini lethal chlorosis virus (ZLCV) u/unu
Groundnut ringspot virus (GRSV) Ha pacTeHUSIX 3yCTO-
™Mbl Eustoma grandiflorum, kannuctedyca Callistephus sp.
U KPEeCTOBHMKA KPOBaBOTO Senecio cruentus (Alexandre
et al., 1999).

[Ipu UCKYCCTBEHHOM 3apakeHUU LAHHBIN BUPYC
nHUIIUpyeT Takxe 6akmaxan Solanum melongena,
nepel Capsicum annuum, dusanuc Physalis occiden-
talis, orype1 Cucumis sativus, ToIKBY Cucurbita pepo,

ground and greenhouses (Koshkin et al., 2012). Chry-
santhemum, like most flower and ornamental crops,
is propagated vegetatively, which can lead to cases
of mass replication and widespread distribution of
clones infected with various systemic pathogens, in-
cluding dangerous viruses.

One of such pathogens is Chrysanthemum stem
necrosis virus (CSNV), which, with severe damage,
can cause the death of plants of susceptible varieties,
which leads to significant economic losses. This virus
was first described in the mid-1990s in the state of Sao
Paulo, Brazil, where it spread widely on the large-flow-
ered chrysanthemum (de Oliveira et al., 2012). Then,
the detection of this virus in chrysanthemum plants
with symptoms of stem necrosis was reported from
the Netherlands (Takeshita et al., 2011). The virus is
included in the Common List of Quarantine Objects of
the Eurasian Economic Union (EAEU) and is absent in
the EAEU. Diagnostics of absent species should be well
developed, and highly sensitive and specific methods
should be used (Morozova et al., 2017).

Hundreds of thousands of chrysanthemum plants
are annually imported into the Russian Federation
from the countries of South America, which is why
there is a real danger of the introduction and massive
adaptation of the chrysanthemum stem necrosis virus
both in greenhouses and in the open field in the south-
ern regions of Russia.

The main host plant of CSNV is Dendranthema x
grandiflorum (Bezerra et al., 1999; Takeshita et al.,
2011).

CSNV causes necrosis of stems in chrysanthe-
mum plants, chlorotic and/or necrotic spots and rings
on leaves, wilting of leaves and shoots, necrosis on
pedicels and receptacles. Stem necrosis may appear
as streaks, stripes or spots. Leaf necrosis may be sur-
rounded by areas of chlorotic tissue (EPPO, 2005).

In Brazil and Japan, CSNV is also spread on to-
mato (Lycopersicon esculentum) (de Oliveira et al., 2012;
Logemann et al., 1987). There are reports of the detec-
tion of this virus on gerbera (Gerbera sp.) in Slovenia
(King et al., 2012), China aster (Callistephus chinensis)
and lisianthus (Eustoma grandiflorum), in Japan (Loge-
mann et al., 1987). In Brazil, CSNV was also detected
in a mixed infection with other tospoviruses — Tomato
spotted wilt virus (TSWV), Zucchini lethal chlorosis vi-
rus (ZLCV) and/or Groundnut ringspot virus (GRSV) on
Eustoma grandiflorum, Callistephus sp. and Senecio cruen-
tus (Alexandre et al., 1999).

When artificially infected, this virus also affects
eggplant Solanum melongena, pepper Capsicum annu-
um, physalis Physalis occidentalis, cucumber Cucumis
sativus, pumpkin Cucurbita pepo, lettuce Lactuca sati-
va, spinach Spinacia oleracea, beans Phaseolus vulga-
ris, cowpeas Vigna unguiculata, peas Pisum sativum,
thorn apple Datura stramonium, different tobacco spe-
cies — Nicotiana benthamiana, N. occidentalis, N. rustica,
N. tabacum, apple-of-Peru Nicandra physalodes, com-
mon zinnia Zinnia elegans and others (Bezerra et al.,
1999; Logemann et al., 1987; Takeshita et al., 2011).
All these plants can be considered as potential host
plants of CSNV.
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cajart Lactuca sativa, WIIuHAT Spinacia oleracea, ¢hacoyb
Phaseolus vulgaris, Burny Vigna unguiculata, Topox Pisum
sativum, nypMaH Datura stramonium, pa3Hble BUIbI Ta-
6aka — Nicotiana benthamiana, N. occidentalis, N. rustica,
N. tabacum, uukaunpy Nicandra physalodes, TMHHUIO Zin-
nia elegans v HekoTOpbIe Apyrue (Bezerra et al., 1999;
Logemann et al., 1987; Takeshita et al., 2011). Bce aTu
pacTeHUsT MOXXHO pacCMaTPUBATh B KAUeCTBe ITOTEH-
uaJibHbIX X0359eB CSNV.

B HacToguiee Bpem4d, 110 ganHbIM EOK3P, Bupyc
pacmipoctpaHeH B l0xuHo# Kopee, Bpasunuu, Upane
u dnonuu (EPPO, 2021; Wu et al., 2014). BcTpeuaycs
OH U B HEKOTOPBIX eBpomnelickux crpaHax (Humep-
JNaHpax, Benuko6puranuu, CioBeHuu, Benbrum), rae
pacTeHus XPU3aHTEMBI IJIS 3aKJIaJKU MaTOUHBIX Ha-
CaXKJIeHUY O6bLIIY BBe3eHbI U3 Bpasuinu, HO IIOCKOJIbKY
oyary BUpyca BO BCEX 3TUX CTPAHAX ObLIY JUKBUIUPO-
BaHbI, ceiiuac CSNV cumTaeTcd OTCyTCTBYOIIUM B EB-
porme (Eiras et al., 2001; Wu et al., 2014).

CSNV Ha 0OCHOBaHUU CTPOEHUS TeHOMa OTHOCHUT-
cs K pony Orthotospovirus, TUTIOBBIM IIPeJICTaBUTEIEM
KOTOPOTO SBJISIETCS BUPYC MATHUCTOTO yBANAHUS
tomara TSWV (Jafarpour et al., 2010). CSNV BXOIUT
B aMepPUKAHCKYI0 BETBb OPTOTOCIIOBUPYCOB, KOTOPhIE
OTJIMYAIOTCS OT a3MaTCKUX 110 HAJIMYNIO TPUALbl aMU-
HokucyaoT (RGD) B reHe, KOJUPYIOUIEM TJIUKOTIPOTEUH
Gc (Mumford et al., 1996).

Bupuonbs CSNV mpefcTaBasioT co60ii OKPYIJIbie
WU TIeOMOP@HBIE YaCTUIbI JUaMeTpoM 75-120 HM,
Ha TTIOBEPXHOCTY KOTOPHIX UMEIOTCS BBICTYITBI JJIMHOU
5-10 umM (de Oliveira et al., 2012).

B BupmroHax comepxurcsa 58—-79% Genka, 20-30%
JUNUZLO0B, 2—7% yrieBonoB u 1-2% PHK. Bupyc pas-
MHOJKAeTcs B IUTOIIa3Me KieToK. Co3peBaHUe BU-
PUOHOB ITPOUCXOIUT ITOYKOBAHMEM B MMy3bIPbKAX all-
napaTa F'oJbIXY U ITUCTEPHAX SHIOMIa3MaTHUYeCKOTO
petukynyma (Bucher et al., 2003).

MoseKkynbl reHoOMHOY PHK sHKamcuaupoBaHbl
HYKJIEOTIPOTEenHOM, 00pa3ysi pubOHYKJIEOIIPOTEeU-
HOBBIA KOMIIJIEKC, ITOKPBITHIN JINTIONPOTENHOBOU
06010UKO¥. TeHOM COCTOUT M3 TPeX Pa3InUYHBbIX
10 pa3zMepaM MOJIEKYJ OJLHOCIUPAJbHON KOJbIle-
Boit PHK, o6o3HavyaeMbIX Kak L, M u S, KOTOpbIE CO-
ctodT u3 8960, 4828 u 2949 HyKJIEOTHULOB COOTBET-
crBeHHO. PHK-L komupyet 6esok L (PHK-3aBUCUMYIO

Puc. 1. 3aMopoxxeHHble 06pasLbl
JINCTbEB XPU3aHTEMbI

Fig. 1. Frozen leaf samples
of large-flowered chrysanthemum

At present, according to EPPO, the virus is com-
mon in South Korea, Brazil, Iran and Japan (EPPO,
2021; Wu et al., 2014). It was also reported in some Eu-
ropean countries (the Netherlands, Great Britain, Slo-
venia, Belgium), where chrysanthemum plants for lay-
ing uterine plantings were imported from Brazil, but
since the outbreaks of the virus in all these countries
have been eliminated, CSNV is now considered absent
in Europe (Eiras et al., 2001; Wu et al., 2014).

Based on the genome structure, CSNV belongs to
the genus Orthotospovirus, a typical representative of
which is TSWV (Jafarpour et al., 2010). CSNV belongs to
the American branch of orthotospoviruses, which differ
from the Asian ones in the presence of the amino acid
triad (RGD) in the gene encoding the glycoprotein Gc
(Mumford et al., 1996).

CSNV virions are round or pleomorphic particles
with a diameter of 75-120 nm, on the surface of which
there are protrusions 5-10 nm long (de Oliveira et al.,
2012).

Virions contain 58-79% protein, 20-30% lipids,
2—-7% carbohydrates, and 1-2% RNA. The virus mul-
tiplies in the cytoplasm of cells. Maturation of virions
occurs by budding in the vesicles of the Golgi appara-
tus and cisterns of the endoplasmic reticulum (Bucher
et al., 2003).

Genomic RNA molecules are encapsulated by
anucleoprotein, forming a ribonucleoprotein complex
covered with a lipoprotein envelope. The genome con-
sists of three single-stranded circular RNA molecules
of different sizes, designated L, M, and S, which con-
sist of 8960, 4828, and 2949 nucleotides, respectively.
RNA-L encodes protein L. (RNA-dependent RNA poly-
merase), which is associated with viral transcription
and replication (Bucher et al., 2003). RNA-M contains
a glycoprotein precursor encoding 2 glycoproteins (Gn
and Gc), which are responsible for a specific relation-
ship with cellular receptors in the organism of vectors
and intercellular transport of the virus in the host plant
(Verhoeven et al., 1996). RNA-S encodes protein N (nu-
cleoprotein, or nucleocapsid), which is responsible
for the formation of the structure of virions and regu-
lation of transcription, as well as the non-structural
protein NSS, which is an RNA suppressor (Boben et al.,
2007). In terms of nucleotide sequence identity on
RNA-S and RNA-M, CSNV is phy-
logenetically closest to the fol-
lowing tospoviruses: TSWV, Im-
patiens necrotic spot tospovirus
(INSV), Groundnut ringspot virus
(GRSV), Tomato chlorotic spot vi-
rus (TCSV), Zucchini lethal chlo-
rosis virus (ZLCV), Alstroeme-
ria necrotic streak virus (ANSV)
and Melon severe mosaic virus
(MSMV) (de Jongle et al., 2013).

CSNV is not transmitted
with seeds (Eiras et al., 2001).
In nature, this virus is spread by
insects of the family Thripidae
(Thysanoptera) — western flower
thrips Frankliniella occidentalis

KPYMNHOLBETKOBOW AN BbISIBNEHUS
CSNV u ppyrux Tocnosupycos
(choTo aBTOPOB)

for the detection of CSNV
and other tospoviruses

(photo by the authors) dutocaHutapus. KapaHtuH pactenunii = 18
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PHK-mmontmMepasy), B3auMOCBSI3aHHBIN C TDAHCKPUII-
IMel u pernukamuei Bupycos (Bucher et al., 2003).
Ha PHK-M pacrmioJioxeH TIIMKOTIPOTENHOBBIN TPEKyP-
cop, koaupywimui 2 raukonporenHa (Gn u Ge), Ko-
TOPbIE OTBEYAIOT 3a CHeluPUUIECKYI0 B3aNMOCBI3b
C KJIETOUHBIMU PEIEIITOPaMu B OpraHU3Me IepeHocC-
YMKOB ¥ MEXKJIETOUHBIN TPAHCIIOPT BUPYyCa B pacTe-
Huu-xosguue (Verhoeven et al., 1996). PHK-S xomu-
pyert 6esok N (HYKJIEOTIPOTEUH, WX HYKJIEOKATICHU]T),
OTBETCTBEHHBIN 32 (hopMUPOBAHUE CTPYKTYPHI BUPU-
OHOB U PETyAIINI0 TPAHCKPUIIIINY, @ TAK)KE HECTPYK-
TypHBIH 6esiok NSS, aBusgrouuiica cympeccopoM PHK
(Boben et al., 2007). ITo UAeHTUYHOCTH IIOCJIELOBA-
TeJIbHOCTU HyKJeoTugoB Ha PHK-S u PHK-M CSNV
(unoreHernuyecku HauboJiee 6IM30K K CIIeNYIONIUM
TocnoBupycaMm: TSWV, Impatiens necrotic spot tos-
povirus (INSV), Groundnut ringspot virus (GRSV),
Tomato chlorotic spot virus (TCSV), Zucchini lethal
chlorosis virus (ZLCV), Alstroemeria necrotic streak
virus (ANSV) u Melon severe mosaic virus (MSMV)
(de Jongle et al., 2013).

CSNV me nrepemaercsa cemenamu (Eiras et al., 2001).
B riprpo/ie 3TOT BUPYC PACIIPOCTPAHIETCS HACEKOMBI-
mu ceMetictBa Thripidae (Thysanoptera) — 3amagHbIM
IIBETOYHBIM (KaiuopHUNCKNM) TpuricoM Frankliniella
occidentalis (Pergande) u TOMaTHBIM TpUIICOM F. schultzei
Trybom. IToBceMeCTHO pacpoCTpaHeHHbIN TabauHbIN
Tpurtc Thrips tabaci Lindeman, a Takxxe Tpuric [lajgbma
Thrips palmi Karny He SBJISIOTCS TEPEHOCUYNKAMU 3TOTO
Bupyca (Bezerra et al., 1999; Eiras et al., 2001). Bupyc
IIPHUOOPETAIOT 1-9 ¥ 2-51 IMUNMHOYHbIE CTaIVU TPUIICOB
B ITpPOIlecce MUTAHMS Ha 3apaXKeHHBIX PACTEHUIX BCE-
ro B TeueHue 15-30 MuH. nuTaHugd. OpTOTOCIIOBUPYCHI
PasMHOXAIOTCS B OPTaHM3Me HaCeKOMBIX-IIEPEHOCU -
KOB U COXPAHSAIOTCS Ha MPOTSKEHUU BCEH UX KUBHU,
aKTUBHO PacIpoOCTpPaHAsCh Yepe3 UMaro TPUIICOB,
HO He MepefaioTcs yepes sulia.

Il coXpaHeHUs Y Pa3sMHOXEHUS W30JIITOB
CSNV pekoMeHAyeTCs UCIIOJIb30BaTh pacTeHus Nico-
tiana benthamiana u Datura stramonium (Boben et al.,
2007; Mumford et al., 1996; Okuda et al., 2001).

MATEPUWAJIBI U METO/1bI

IOocroBepHasa guarHoctuka CSNV HeBo3MoOXKHa 6e3
HCII0JIb30BaHNS COBPEMEHHBIX BEICOKOUYBCTBUTEIb-
HBIX METOZOB JIabOPAaTOPHOU BKCIIEPTU3HI. B Kaue-
CTBe OTOOPOYHBIX MCIIOJIb3YIOT TECTHI HA PACTEHUSIX-
WHAVKAaTOPaX, MeTol UMMYyHO(DEePMEeHTHOT0 aHa/In3a
u ITLIP-TecT.

B 3azaum [aHHOIO MCCJIe0BaHUS BXOIUJIA allpo-
6anusa nByx Mmonudukanuit TP u AByx map npau-
MepoB, HabopPOB peareHTOB nJa [1I[P pasiauyYyHBIX
upM-tipousBomUTENEH, TUOPUIUIUPOBAHHBIX KOH-
TPOJIbHBIX 00Pa31[0B pacTeHUN-HAKOMIUTeJEH, coliep-
JKAIIUX U30JI9Thl OPTOTOCIIOBUPYCOB, C I1€JIbI0 BBISIBIIE-
HUS HauboJsiee aflaliTUPOBAHHBIX M YYBCTBUTEIbHBIX
MeTOLUK.

[Tockonbky CSNV u fpyrue opTOTOCIIOBUPYCHI
COXPaHAKT NHPEKIIUOHHOCTD Ha IPOTSIKEHUU HE Me-
Hee OJHOTO roja npu 3amMopakuBanuu npu —80 °C
(Boben et al., 2007), Mbl UCIIOJIb30BAJIN KOJIIEKI[U-
OHHBIN MaTepuas Gupmbl DSMZ (TepMaHus), Ipe-
CTaBJIAIOUIMY cO60M oG UAN3UPOBAHHBIE JIUCTHS
pacTeHUN-HAKOTIUTEJEH, CoJlep)Kallyie N30Tl 3TUX
BUpYycoB (puc. 1).

Ona Beimenenuss PHK CSNV wucnojsb3oBaau
KOMMepYecKuil Habop peareHTOB AJIS SKCTPAKIIUU

(Pergande) and tomato thrips £ schultzei Trybom. Wide-
ly spread common cotton thrips Thrips tabaci Lindeman
and palm thrips Thrips palmi Karny are not vectors of
this virus (Bezerra et al., 1999; Eiras et al., 2001). The
virus is acquired by the 1% and 2" larval stages of thrips
in the process of feeding on infected plants for a total of
15-30 minutes nutrition. Orthotospoviruses multiply
in the organism of insect vectors and persist through-
out their life, actively spreading through the imago of
thrips, but not transmitted through eggs.

For the preservation and propagation of CSNV
isolates, it is recommended to use plants Nicotiana ben-
thamiana and Datura stramonium (Boben et al., 2007;
Mumford et al., 1996; Okuda et al., 2001).
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Puc. 2. AnekTpocoperpamMma npoayKToB amnandukaumm
npu BbiiBIEHUWN BMpYyCa HEKPO3a No6eroB XxpusaHTeMbl
(CSNV) meTomom knaccuueckoli MLLP ¢ ncnonbsosaHueM
npanmepoB CSNVUP1/CSNVLO1 (Boben et al., 2007).

BapwuaHTbl: 1 — INSV PV-0280;

2 - TSWV PV-0393; 3 - INSV PV-0281;

4 - INSV PV-0485; 5 - TSWV PV-0182;

6 — TSWV PV-0204; 7 - TSWV 07501;

8 - TSWV; 9 — WSMoV* PV-0283;

10 - IYSV2 PV-0528; 11 — CSNV PV-0529;

12 - CSNV PV-0529 1/10; 13 — CSNV PV-0529 1/100;

14 - CSNV PV-0529 1/1000; 15 - CSNV PV-0529 1/10000;
16 — NONOXXUTENbHbIN KOHTPOJIb aMnAngrKaLum

(CSNV PV-0529).

Fig. 2. Electrophoretogram of amplification products
in the detection of CSNV by classical PCR using primers
CSNVUP1/CSNVLO1 (Boben et al., 2007).

Variants: 1 — INSV PV-0280; 2 - TSWV PV-0393;

3 —INSV PV-0281; 4 — INSV PV-0485;

5 -TSWV PV-0182; 6 — TSWV PV-0204;

7 - TSWV 07501; 8 - TSWV; 9 - WSMoV? PV-0283;

10 - IYSV2 PV-0528; 11 — CSNV PV-0529;

12 - CSNV PV-0529 1/10; 13 - CSNV PV-0529 1/100;

14 — CSNV PV-0529 1/1000; 15 - CSNV PV-0529 1/10000;
16 - positive amplification control (CSNV PV-0529).

1 WSMoV — Watermelon silver mottle virus.
21YSV - Iris yellow spot virus.
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) Reliable diagnosis of CSNV is
= impossible without the use
of modern highly sensitive
methods of laboratory examina-
tion. Tests on indicator plants,
| enzyme-linked immunosorbent
ot assay and PCR test are used as
qualifying tests.

The objectives of this study
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5 PCR from various manufactu-
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rers, lyophilized control samples
of storage plants containing or-
thotospovirus isolates in order
to identify the most adapted and
sensitive methods.
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Puc. 3. I'pahmkmn HakonneHnsa NpoayKToB
aMnancmrKauum Nnpy BbiSBIEHNN BUpYyca

MLLP B peanibHOM BpeMeHU C UCMONIb30BaHNEM
nparimepoB CSNV-F/CSNV-R n 3oHaa
CSNV-MGB (Boben et al., 2007).
BapuaHnTbi: 1 — INSV PV-0280;

2 -TSWV PV-0393; 3 — INSV PV-0281,

4 — INSV PV-0485; 5 - TSWV PV-0182;

6 — TSWV PV-0204; 7 - TSWV 07501;

8 - TSWV; 9 - WSMoV PV-0283;

10 - IYSV PV-0528; 11 — CSNV PV-0529;
12 - CSNV PV-0529 1/10;

13 - CSNV PV-0529 1/100;

14 - CSNV PV-0529 1/1000;

15 - CSNV PV-0529 1/10000;

16 — NONMOXUTENbHbIN KOHTPOJIb
amnnucpmkaumm (CSNV PV-0529).

HYKJIEMHOBBIX KUCJIOT, U3TOTOBJIEHHBIN OT€UECTBEH-
HbIM ITpousBoguTesieM OO0 «Arpo/lmarHoctuka». Pe-
aKIUI0 06PAaTHOU TPAHCKPUIIIIUY ITPOBOJWIIN C YHU-
BepcalbHbIM npakiMepoM Random dN, n o6paTHO#
TpaHcKpumnTasoit MMLV.

Jng BeigBaenusa CSNV metomom [P B peasib-
HOM BpeMeHU MCIT0Jib30Baiu mpaiimepsr CSNV-F
(5’-TGAATTTGAGGAAGAACAGAACCA-3’), CSNV-R
(5’-CTGATCCAGGTTGTCATTGCA-3) u 30u1 CSNV-MGB
(FAM-TTGCATTCAACTTCC-BHQ1) (Boben et al., 2007),
a nag kjaccuueckoit TP — npatimepsr CSNVUP1
(5’-AGCTGGTGAAGTTGAATTTGAG-3") u CSNVLO1
(5-CATTCAAGCTAAGCCCGTATGC-3’) (Boben et al.,
2007), aMIupUIMpyoIe YIYacTKU TeHa HYKJIEO0-
Karcuga seauuuHon 70 m. 0. 1 357 M. 0. COOTBETCT-
BEHHO.

PE3VJIBTATBI U OBCYXKJIEHHNE

Pab6oTa mpoBommiachk B JabopaTOpuUU BUPYCOJIO-
ruy VcIbpITaTeJNbHOTO JJabopaTOpHOro IeHTpa
SI'BY «BHUUKP».

B skcniepumeHTax, IpoBeeHHbIX MeTogamu [T1IP
B peaJIbHOM BpeMeHU U Kjiaccuuecko ITI[P, ycTaHOB-
JIeHa BBICOKAs CIIeU(PUUHOCTD UCITBITYEMBIX ITpaiMe-
POB, TaK KaK OHY pearupoBaJiv JIUIIb C U30JI9TOM LieJie-
BOTO 0O'beKTa 1 He pearupoBaJIy C U30JIATaMU JPYTUX
OPTOTOCTIIOBUPYCOB (puc. 2, 3).

Fig. 3. Charts of the accumulation of
amplification products in the detection
Hekpo3a noberos xpusaHTeMbl (CSNV) metogom  of CSNV by RT-PCR using primers
CSNV-F/CSNV-R and probe CSNV-MGB
(Boben et al., 2007).

Variants: 1 — INSV PV-0280;

2 -TSWV PV-0393; 3 - INSV PV-0281;
4 — INSV PV-0485; 5 - TSWV PV-0182;
6 - TSWV PV-0204; 7 - TSWV 07501,
8 - TSWV; 9 - WSMoV PV-0283;

10 - IYSV PV-0528;

11 - CSNV PV-0529;

12 - CSNV PV-0529 1/10;

13 - CSNV PV-0529 1/100;

14 - CSNV PV-0529 1/1000;

15 - CSNV PV-0529 1/10000;

16 — positive amplification control
(CSNV PV-0529).

Since CSNV and other or-
thotospoviruses remain infec-
tious for at least one year when
frozen at —80 °C (Boben et al.,
2007), we used collection materi-
al from DSMZ (Germany), which
is lyophilized leaves of storage
plants containing isolates of
these viruses (Fig. 1).

To isolate CSNV RNA, we
used a commercial set of re-
agents for the extraction of nu-
cleic acids, manufactured by the
Russian manufacturer AgroDiag-
nostica. The reverse transcrip-
tion reaction was performed with
a universal primer Random dN,
and reverse transcriptase MMLV.

To detect CSNV by RT-PCR,
the primers were used CSNV-F
(5’-TGAATTTGAGGAAGAACAGAACCA-3’), CSNV-R
(5’-CTGATCCAGGTTGTCATTGCA-3) and probe
CSNV-MGB (FAM-TTGCATTCAACTTCC-BHQ1) (Bo-
ben et al., 2007), and for classical PCR — the primers
CSNVUP1 (5’-AGCTGGTGAAGTTGAATTTGAG-3’)
and CSNVLO1 (5’-CATTCAAGCTAAGCCCGTATGC-3’)
(Boben etal., 2007), amplifying regions of the nucleo-
capsid gene of 70 bp and 357 bp respectively.

RESULTS AND DISCUSSION

The work was carried out in the Virology Laboratory
of the Testing Laboratory Center of FGBU “VNIIKR”.

In experiments carried out by RT-PCR and
classical PCR, a high specificity of the tested prim-
ers was established, since they reacted only with
the target isolate and did not react with isolates of
other orthotospoviruses (Fig. 2, 3).

In subsequent experiments with positive con-
trol samples of orthotospoviruses, it was found
that RT-PCR is a more sensitive method compared
to classical PCR. Thus, the RT-PCR method made
it possible to detect CSNV at a cDNA dilution up to
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B nocnenyouux sKCIIepruMeHTaXx C [IOJIOXKUTEb-
HBIMU KOHTPOJIbHBIMU 06pa3IlaMy OPTOTOCIIOBUPYCOB
yCcTaHOBJIeHO, uTO [11IP B peajibHOM BpeMeHU ABJISET-
cs 60Jiee YYBCTBUTEIbHBIM METOJIOM I10 CPABHEHUIO
¢ kyraccuueckoit ITIP. Tak, meTon IT1[P B peajJbHOM
BPeMEeHU I103BOJISI BbISIBIASTh CSNV npu pa3BefeHUN
kJHK mo 1/10000 BKJIIOUYUTENHHO, TOTAA KaK KJIacCu-
yeckas [P — numrb py pasBefeHuy He 6osee 1/100
(cM. TabnuiLy).

3AKJIIOUEHUWE U BbIBO/1bI

[Ipu cpaBHeHUU MeTOLOB [P B pexxume peajbHOro
BpeMeHHU U KyilaccmuecKou ITI[P 6bIJI0 yCTaHOBJIEHO,
YTO YyBCTBUTEJIBHOCTH 1-I0 MeTOoza Iropasio BhILIE.

Ta6auia

OmnpenesieHue cneu(pUIHOCTHA

M 4YyBCTBUTEJIbHOCTHU MeTOon0B IIIIP

B peaJIbHOM BPe€MEeHH! U KJIaCCUUYeCKO
IIIIP B BBIABJIEHUM BUpPyCa HEKpPO3a
no6eroB xpusauntembl (CSNV)

IIIIP B peajibHOM Kiaccuuec-

BpeMeHu kag ITIP

Ne IIoporo- Pe3synb- Pesyib-

n/n BapuaHTbI BBIi IIMKJI TaT TaT

1 INSV PV-0280 - - -
(DSMZ, TepmaHus)

2  TSWV PV-0393 - - -
(DSMZ, TepmaHus)

3 INSV PV-0281 - - -
(DSMZ, TepmaHus)

4 INSV PV-0485 - - -
(DSMZ, Tepmanus)

5 TSWV PV-0182 - - -
(DSMZ, TepmaHusi)

6 TSWV PV-0204 - - -
(DSMZ, TepmaHus)

7  TSWV 07501 — — —
(LOEWE, T'epMmaHus)

8 TSWV - - -
(Adgen, loTnaugMs)

9 WSMoV PV-0283 - - -
(DSMZ, TepmaHusI)

10 IYSV PV-0528 - - -
(DSMZ, Tepmanwms)

11 CSNV PV-0529 19,10 + +

12 CSNV PV-0529 24,26 + +
1/10

13 CSNV PV-0529 28,13 + +
1/100

14 CSNV PV-0529 32,51 + —
1/1000

15 CSNV PV-0529 36,69 + =
1/10000

16 TlomoxutenbHbl 21,02 + +
KOHTPOJIb
aMniaupuKaun

1/10000 inclusive, while classical PCR — only at a dilu-
tion of no more than 1/100 (see Table).

CONCLUSION

When comparing PT-PCR and classical PCR, it was
found that the sensitivity of the 1%t method is much
higher. There was no non-specific reaction of prim-
ers CSNV-F, CSNV-R and the CSNV-MGB probe (Bo-
ben et al., 2007) and primers CSNVUP1 and CSNVLO1
(Boben et al., 2007) with isolates of non-target tospovi-
ruses TSWV, INSV, IYSV, and WSMoV, which indicates
their high specificity for CSNV.

Based on the results of the studies, a method
was developed for the detection and identification of

Table

Determination of the specificity
and sensitivity of RT-PCR methods
and classical PCR

in the detection of CSNV

Classical
RT-PCR PCR

Threshold
N¢ Variants cycle Result Result

1 INSV PV-0280 - - -
(DSMZ, Germany)

2 TSWV PV-0393 - - -
(DSMZ, Germany)

3 INSV PV-0281 - - -
(DSMZ, Germany)

4 INSV PV-0485 - - -
(DSMZ, Germany)

5 TSWV PV-0182 - - -
(DSMZ, Germany)

6 TSWYV PV-0204 - - -
(DSMZ, Germany)

7 TSWV 07501 - - -
(LOEWE, Germany)

8 TSWV — - —
(Adgen, Scotland)

9 WSMoV PV-0283 = = =
(DSMZ, Germany)

10 IYSV PV-0528 - - -
(DSMZ, Germany)

11 CSNV PV-0529 19.10 + +

12 CSNV PV-05291/10 24.26 + +

13 CSNV PV-0529 1/100 28.13 4 +

14 CSNV PV-05291/1000 32.51

15 CSNV PV-05291/10000 36.69 + -

16 Positive amplification  21.02 + +
control
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He oTMeueHO HecnenudUUeCcKON peakIuy IIpamnMe-
poB CSNV-F, CSNV-R u 30u1a CSNV-MGB (Boben et al.,
2007) u npatimepoB CSNVUP1 u CSNVLO1 (Boben
et al., 2007) c n3onsgTaMu HeleJIeBbIX TOCIIOBUPYCOB
TSWYV, INSV, IYSV u WSMoV, UTO CBUIETEJIILCTBYET
06 1x BbICOKOU crienuyHocT K CSNV.

[To pesysnbTaTaM IIPOBEJEHHBIX MCCIELOBAHUMN
6bLy1a pazpaboTaHa METONMKA BHIABJIEHUS U UIEH-
TuUKALUY BUpPyca HeKpo3a Mob6eroB XprU3aHTEMBI,
npenycMaTpuBawilasg NpoBeeHNe CKPUHUHTOBOTO
Tecta MeTozioM ITIIP B peasibHOM BPEMEHU C ITpaiiMe-
pamu CSNV-F, CSNV-R u 3oH10M CSNV-MGB u nog-
TBEPIXKIAIONIEr0 TeCTa METOLOM Kjaccuueckon ITLIP
c mpaiimepamu CSNVUP1 u CSNVLO1.
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AHHOTALINA
Llenbio paboThl ABJIsAIOCH GOPMUPOBAHME CIIMCKA
BPeIHBIX OPraHU3MOB, CBI3aHHBIX C TTOAKAPAHTUH-
HOU MPOAYKIMEN — CeMEeHAaMU THIKBEHHBIX KYJIbTYD,
U IIPOBEJIEHNVE €ro CUCTEMATU3AllUY U KaTeropusa-
nuu. [IpoaHaau3upPoOBaHbI JaHHBIE O TOBAPO060opoTE
MIPOAYKIIMY U cobpaHa mHbopMaIus, Ha OCHOBAHUU
KOTOPOM CO3JJaH CIIMCOK CBSI3aHHBIX C ThIKBEHHBIMU
KyJIbTypaMu BpeqHbIX OPraHu3MoB. [IpoaHaanu3upo-
BaHO 144 ¢uTomaToreHa, cpeau KOTopbix 60 mpem-
cTaBUTEJIel TPUOOB M XPOMUCT, 24 6aKkTepun U QUTO-
mjia3Mbel, 60 BUPYCOB U BUPOUO0B. YCTAHOBJIEHO, UTO
C ceMeHaMU THIKBEHHBIX KyJbTYP HENOCPeACTBEHHO
CBSA3aHO 23 BUJA BPeLHBIX OPraHu3MoB — 13 BUI0B
rpubos, 4 Buzia 6akTepuil U 6 BUJ0B BUPyCOB. Vcxo-
51 U3 GUTOCAaHUTAPHOTO CcTaTyca U reorpadruueckoro
pacnpoCTPaHeHUS, BbIEJIEHO 3 KaTeTOPUU BPEIHbBIX
OpPTraHW3MOB, CBSI3aHHBIX C CEMeHAMU ThIKBEHHBIX
KyJbTYp. B mepBy1o KaTeropuio BOILIN PETYINPYyEMbBIE
BUJbI, UMEOIIE KADAaHTUHHOE 3HaUeHre /1151 Poccuii-
ckoit ®enepaiiun, — 1 6akTepus u 2 Bupyca. Bo BTopyio
KaTeTOpMI0 — IpUCyTCTByoUMe B PO BUIBI BpeIHBIX
OpPTraHU3MOB, He peryiupyeMble ENUHBIM lepeuyHeM
KapaHTUHHBIX 06bekTOB EAJC, — 11 rpubos, 3 Buma
6akTepuil U 1 BUpPyC. B TPeThi0 — OTCYTCTBYIOIIHE
B P® BuzbI BpeIHBIX OPraHU3MOB, HE PeryInupyeMble
EZVHBIM ITlepeuyHeM KapaHTUHHBIX 00beKTOB EADC, —
2 Bupa rpuboB u 3 Bupyca. PopMUpOBaHME KATETOPUU
He pPeryJupyeMbIX U He paclpoCTpaHeHHbIX B PO Bu-
JIOB SIBJISIETCSI UTOTOM OJTHOT'O M3 3TATIOB OIleHKU (DU-
TOCAHUTAPHOTO PUCKA, CBI3aHHOTO C MCCJELyeMOu
MOAKaPAaHTUHHOYN NIPOAYKIIVEN, a BUAbI, BOLIEAIINE
B KaTeTropuio, MOAJieXXaT TUlaTeJbHOMY U3YUeHUI0
Ha IpefMeT HeOOXOJMMOCTH WX KOHTPOJIS. TaKuM
obpazoM, mpoBeeHbl (hopMUPOBaHUE CIIMCKA (PUTO-
TIaTOTeHOB, MePefalnluXCs ceMeHaMU ThIKBEHHBIX
KyJIbTYP, €T0 CUCTEMAaTU3allus 1 KaTeropusaius.

Knrwouesvie cnosa. KapaHTWUH pacTeHWU, ITyTH
pacmpocTpaHeHUsI BPeLHbIX OPTaHNU3MOB, GUTOCAHN-
TapHBIA PUCK, TOBAPOOOOPOT CEIbCKOXO3SIMCTBEHHON
POAYKIUN.
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ABSTRACT
The aim of the work was to form a list of pests associ-
ated with regulated products — Cucurbitaceae seeds, as
well as systematize and categorize it. The data on the
turnover of products were analyzed and information
was collected, on the basis of which a list of pests relat-
ed to Cucurbitaceae was created. 144 phytopathogens
were analyzed, including 60 representatives of fun-
gi and chromist, 24 bacteria and phytoplasmas, 60 vi-
ruses and viroids. It has been established that 23 pest
species are directly associated with the Cucurbitaceae
seeds — 13 fungi species, 4 bacteria species and 6 vi-
rus species. Based on the phytosanitary status and geo-
graphic distribution, 3 pest categories associated with
Cucurbitaceae have been identified. The first category
includes regulated species of quarantine importance
for the Russian Federation — 1 bacterium and 2 virus-
es. The second category includes the pest species pre-
sent in the Russian Federation that are not regulated by
the Common List of Quarantine Objects of the EAEU —
11 fungi species, 3 bacteria species and 1 virus. In the
third — the pest species absent in the Russian Federa-
tion that are not regulated by the Common List of Qua-
rantine Objects of the EAEU - 2 fungi species and 3 vi-
ruses. Category formation of species non-regulated and
not widespread in the Russian Federation is the result
of one of the stages of pest risk analysis associated with
the regulated products under study, and the species in-
cluded in the category are subject to careful study for
the need to be controlled. Thus, the formation of a list of
phytopathogens transmitted by Cucurbitaceae seeds,
its systematization and categorization were carried out.

Key words. Plant quarantine, pest pathways, pest
risk, turnover of agricultural products.
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BBEJIEHUE

cyuiecTBjieHre  (UTOCAHUTAPHOTO
HaJI30pa 3a CEJIbCKOXO3SIMCTBEHHOU
MIPOAYKIIMeN gBJseTCS HeOoTbeMJie-
MOM dYacTbi0 obecIieueHus IIPOIO-
BOJIBCTBEHHOM 06€30IIaCHOCTU TIO-
cynapctBa  (http:/kremlin.ru/acts/
news/62627, 2020). dutocaHuTap-
HBIA HaA30p IIPOBOAUTCS OPraHOM
HCIIOJIHUTEJIbHOM BJIACTW B COOTBETCTBUU C HOpPMa-
THUBHO-TIDABOBBIM PETYJIMPOBAHUEM B 06JACTU Ka-
PaHTUHA PAaCTEHUH, IPUHATHIM B TOM YKCJI€ HA OCHO-
BaHUU MPUMEHEHUsI HAyUYHOTO IMOX0/a IJIisT OL[eHKU
(buTocaHMTApPHOr0 PHUCKAa. PMCK MOXXET ObITh CBSI3aH
C MMIIOPTHUPOBAHUEM, SKCIIOPTHMPOBAHUEM U TIepe-
MellleHWeM ToAKapaHTUHHON MpoayKuyu. OGHUM U3
9TAoB OIeHKM (PUTOCAHUTAPHOTO PUCKA SIBJISETCS
(hopMupoBaHUE CITMCKA BPEOHBIX OPraHW3MOB, CBS-
3aHHBIX C OIpeJeJeHHbIM BUAOM TMOAKAPAHTUHHOMN
MIPOAYKIIUY, €T0 CUCTEMATU3AIUSI U KaTerOPU3aIlusl.
st TaKOM MTPOAYKIINY, KAK CEMEHA ThIKBEHHBIX KYJIb-
TYp, oJio6Has paboTa paHee He TPOBOIMIIACH.

[IpOMyKIIUST THIKBEHHBIX KYJIbTYP UMEET CTPa-
Terndyeckoe 3Hadvenue nas Poccum (http:/kremlin.
ru/acts/news/62627, 2020). ITog 6aXx4yeBbIMHU TPOJIO-
BOJIbCTBEHHBIMU KyJbTypaMu B 2018 . HaX0LMJI0Ch
239,98 ThIC. ra, uTO cocTaBiisio 0,3% oT ob1Iel IToceB-
HOU TUIONUAAU TI0Z, CEJIbCKOX03IUCTBEHHBIMU KYJIbTY-
pamu, B 20191.— 226,12 ThIC. ra, cocTaBuB 0,28% 0T 06-
mIe rmoceBHOM maomany, u B 2020 . — 202,06 ThIC. T'a,
yTo cocTaBmiio 0,25% OT ob1Ieil TOoCEeBHOM III0LIal1
(https://rosstat.gov.ru/, 2021). OCHOBHAas YacCTh IO~
Jleti Tog 6axueBbIMY KyJIbTYpPaMy B PocCUY HAXOAUTCS
B I0oxHOM (45,3% OT 001Ie¥! TIJIOIIAAY 10, 6aXUeBhIMU
KyJabTypamMu B P® B 2017 1., 45,4% u 43,4% B 2018 1.
u 2019 1. cooTBeTCTBEHHO) U [TpmBOKCKOM (40,6%
OT 0011Iel TIIoIa Ly 1oJ, 6axueBbIMU KyJAbTypaMu B PO
B2017r1.,41,8% 1 43,5% B 2018 1. 1 2019 I. COOTBET-
CTBEHHO) hemepanibHbIX oKpyrax (https:/www.fedstat.
ru/, 2021) (puc. 1).

IMTo maumubiMm ®AOCTAT (http://www.fao.org/
faostat, 2021), B 2018-2019 rT. TBIKBEHHbBIE KYJIb-
TYPbI BO3[I€JIbIBAJIMCh B 166 cTpaHax Mupa Ha I1JI0-
magax 13,6 MaH ra u 13,4 MJIH ra COOTBETCTBEHHO.

INTRODUCTION

he implementation of phytosanitary super-
vision of agricultural products is an integral
part of ensuring the food security of the state
(http:/kremlin.ru/acts/news/62627, 2020).
Phytosanitary supervision is carried out by
the executive authority in accordance with the legal
regulation in plant quarantine, adopted on the basis of
a scientific approach to assess the pest risk. The risk
can be associated with the import, export and move-
ment of regulated products. One of the stages of pest
risk analysis is the formation of a pest list associated
with a certain type of regulated products, its systemati-
zation and categorization. For products such as Cucur-
bitaceae seeds, such work has not been done before.
Cucurbitaceae products is of strategic impor-
tance for Russia (http:/kremlin.ru/acts/news/62627,
2020). In 2018, there were 239.98 thousand hectares
under Cucurbitaceae, which amounted to 0.3% of the
total sown area under agricultural crops, in 2019 -
226.12 thousand hectares, accounting for 0.28% of the
total sown area, and in 2020 — 202.06 thousand hec-
tares, which amounted to 0.25% of the total sown area
(https://rosstat.gov.ru/, 2021). The main area under Cu-
curbitaceae in Russia is located in Yuzhny (45.3% of the
total area under Cucurbitaceae in the Russian Federa-
tion in 2017, 45.4% and 43.4% in 2018 and 2019, re-
spectively) and Privolzhsky (40.6% of the total area un-
der Cucurbitaceae in the Russian Federation in 2017,
41.8% and 43.5% in 2018 and 2019, respectively) Fe-
deral Districts (https://www.fedstat.ru/, 2021) (Fig. 1).
According to FAOSTAT (http:/www.fao.org/faostat,
2021), in 2018-2019 Cucurbitaceae crops were culti-
vated in 166 countries on an area of 13.6 million hec-
tares and 13.4 million hectares, respectively. The largest
areas for growing Cucurbitaceae crops in 2018 and 2019
were deployed in China, Nigeria, Sudan, Cameroon, Tur-
key and Russia. At the same time, in China, they exceed-
ed the area of this designation in comparison with the
rest of the five leading countries by 2.5 times. In total,
the six countries — leaders in terms of areas used for
the production of Cucurbitaceae crops, turned out to be
10.2 million hectares (74.8%) in 2018 and 9.9 million
hectares (73.7%) in 2019 out of the global area.
Companies operating in the pro-
duction of vegetable seeds (including

Southern Federal District Volga Federal District
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Cucurbitaceae seeds) are located in

Cucurbitaceae products. Often, seed
companies strive to organize seed
L production both in the most favor-
able climatic and soil conditions for a
crop, and in conditions correspond-
ing to the future region of production
in order to adapt the plants.

There are about 80 large
companies (HM.Clause, Vilmo-
rin, Hazera, etc.), whose acti-
vities are related to the production
and trade of Cucurbitaceae seeds
2019 (https://www.seedquest.com/, 2021).
There are no exact data on the

Puc. 1. Mnowapau nog noceBamu 6axueBbix  Fig. 1. Areas under Cucurbitaceae
KynbTyp B 2017, 2018 1 2019 rr. B FO)kHOM  crops in 2017, 2018 and 2019 in the

1 Mpu1BOJIKCKOM (hepepanbHbIX OKpyrax,
BbIpaXkKeHHble B % OT 06Lwux niowanei
nopg, 6axyeBbiMU KybTypamu

Southern and Volga Federal Districts,
expressed as % of the total area under
Cucurbitaceae crops
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HawnbosbInye maonaay Mo BhIpalliBaHUE ThIKBEH-
HBIX KyIbTYp B 2018 1 2019 rT. 66111 3371 ICTBOBAHBI
B Kutae, Hurepuu, Cynane, Kamepyne, Typuuu u Poc-
cuu. Ilpu aToM B KrTae oHUM NpeBBINIANY ILJIOMIALN
IaHHOTO HAa3HAUEHUs 10 CPAaBHEHUI0 C OCTAaJbHOMU
TIATEPKOU IUANPYIOUIUX cTPpaH B 2,5 paza. CyMMapHO
B IIECTU CTpaHax — JUIepax II0 IJIOMAAIM, 3aek-
CTBOBAHHBIM JIJISI IPOU3BO/ICTBA THIKBEHHBIX KYJIBTYD,
okasajsoch 10,2 muH ra (74,8%) B 2018 1. 1 9,9 MJH ra
(73,7%) B 2019 1. OT 061IIEMUPOBOM TIJIOIILA .
Kommanwuu, Befyliye CBOIO AeITeIbHOCTh B 00JIa-
CTH TTPOM3BOZCTBA CEMSIH OBOIIHBIX KYJIbTYP (BKJIIOUAs
TBIKBEHHBIE), PACIIOJI0XKEHBI B GOJNBIIMHCTBE CTPAH
MUpAa, Tle MPOU3BOAAT OCHOBHYI IIPOAYKIIUI0 ITUX
KyJIbTYP. 3a4acTyio ceMeHHble KOMIIaHUU CTPEMSITCS
OPraHN30BbIBATh IIPOM3BOMICTBO CEMIH KaK B HanboJiee
6JIATOITPUSATHBIX JIJIS CEJIbCKOX03SIMCTBEHHON KYJIbTYPhI
KJIUMaTUUEeCKVX 1 TIOUBEHHBIX YCIOBUSIX, TaK U B yCJIO-
BUSIX, COOTBETCTBYIOUIUX OYIYIIIEMY PETTIOHY ITPOU3BOJ -
CTBa MIPOAYKIINY C I1eJIbI0 aIalITUPOBAHYS PACTEHUI.
HacuuTbiBaeTcs okoJjio 80 KPYIHBIX KOMIAHUN
(HM.Clause, Vilmorin, Hazera u Ipo4.), AesITeJIbHOCTh
KOTOPBIX CBSI3aHAa C IPOU3BOACTBOM CEMSIH ThIKBEH-
HBIX KyJIbTYD U TOProBiei aTuMu cemeHamu (https://
www.seedquest.com/, 2021). TouHble JaHHbIE O IPO-
IEHTHOM COOTHOIIEHUU MCII0JIb30BAHNUS B IIPOU3BO/I-
CTBE CEMSH UMIOPTHON 1 OTEUECTBEHHOMN CeleKIInN
OTCYTCTBYIOT. [10 pa3HbIM JaHHBIM, eXXerofHo B Poccuu
BbIceBarT OT 40 10 90% UMIIOPTHBIX ceM4H. [1o urto-
ram 2019 r. [oJg ucroab3yeMbIX B Poccuu ceMsH oTe-
YeCTBEHHOU CeJIeKI[UM cocTaBuiia 62,7%, Torma Kak
COTJIaCHO HOBOMY MapaMeTpy JOKTPUHBI TPOA0BOJIb-
CTBEHHOI 6e30macHocTy PD oHa moJikHa OBITH HE Me-
Hee 75% (https:/www.agroinvestor.ru, 2020).
VsyuaeMyto IIPOLYKIIAI0 COCTABJISIOT CEMEHA pac-
terut Citrullus lanatus (Thunb.) Matsum. & Nakai, Cu-
cumis melo L., Cucumis sativus L., Cucurbita pepo L., Cucur-
bita maxima Duchesne u Cucurbita moschata Duchesne.
[IpencTaBJeHbl JaHHbIe TaMOXXEHHOU CTaTU-
CTUKU O IepeMelleHUN NPOAYKIUU B XOLe TOPro-
BBIX OTHOWIeHUH. Jloyig sakcmopTa u3 PO mo Komy
TH B3 1209918000 (mpoune ceMeHa OBOIIHBIX
KyJbTYp IJisg moceBa) B 2017-2019 rr. cocTaBuia
ToabKO 10,3% oT ob6mero toBapoobopoTa. Cyiie-
CTBEHHA 4aCThb CeMdH mocTtymnajna B PP us dpan-
nuu (22,1%), [Moabmu (17,2%) u Utanuu (15,5%). ITo
xomy TH B3[], 1207700000 (cemeHa AbIHU, APOOGJIEHBIE
WY HeApoOJeHble) Lo 9KCIopTa cocTaBuia 11,6%
oT 0611ero ToBapoo6opoTa B 2017-2019 rr. Bosee 90%
Macchl BCEX UMITOPTUPYEMBIX CEMSH IBIHU ITOCTYIIAJIO
u3 Utanuu, Kuradq, dpannuu, Typuuu, HugepiaaHaoB
u ITepy (https://rosstat.gov.ru/, 2020).
[IpoaHanu3MpoBaHbl JaHHBIe (elepabHOU
rocymapcTBeHHOU WHGOPMAILMOHHOW CUCTEMBI
«Apryc-®uTo» 0 cTpaHax IIPOUCXO0XXIEHNUS ITepeMe-
L[aeMbIX CEMSH 1 Macce IPOAYKIIMYU — CEMSH OTyplia,
apby3a, IbIHU, THIKBBI, Kabauka 1 MaTHUCCOHA — B TOH-
Hax 3a 2017-2019 rr. (http://argusfito.fitorf.ru, 2020).
YcraHoByieHO, uTO B 2017-2019 rr. HauboJbIINi 00b-
eM ceMsH apby3a 1o Macce uMnoptupoBanu us CIIA
(32,95 1), Kurag (11,34 1) u Uuguu (5,32 T) oT 06111€ro
06beMa UMIIOPTUPYEMBIX CEMSIH apOy3a, KOTOPBIL CO-
ctaBuJi 58,89 T. 06beM UMIIOPTUPYEMBIX CeMSIH apby3a
B 2019 r. yBesqimuuicd Ha 59% 110 cpaBHeHU0 ¢ 2017 T.
Haubonbilee KOJIMYECTBO CEMSIH [ObIHU
B 2017-2019 rr. moctynuyio B P® us CIIA (2,94 1),
Kuras (0,83 1) u INoprtyranuu (0,45 T) oT obuiero

percentage ratio of imported and domestic selection
of seeds in production. According to various sources,
from 40 to 90% of imported seeds are sown in Rus-
sia annually. At the end of 2019, the share of Russian
seeds used in Russia amounted to 62.7%, while accord-
ing to the new parameter of the Doctrine of Food Secu-
rity of the Russian Federation, it should be at least 75%
(https://www.agroinvestor.ru, 2020).

The studied products are plant seeds of Citrul-
lus lanatus (Thunb.) Matsum. & Nakai, Cucumis melo L.,
Cucumis sativus L., Cucurbita pepo L., Cucurbita maxima
Duchesne u Cucurbita moschata Duchesne.

The data of customs statistics on the movement
of products in the course of trade relations are pre-
sented. The share of exports from the Russian Fede-
ration under the nomenclature of goods subject to
foreign trade (TN VED) code 1209918000 (other ve-
getable seeds for sowing) in 2017-2019 accounted for
only 10.3% of the total turnover. A significant part of
the seeds came to the Russian Federation from France
(22.1%), Poland (17.2%) and Italy (15.5%). According to
the TN VED code 1207700000 (melon seeds, crushed
or not crushed), the share of exports was 11.6% of the
total trade turnover in 2017-2019. More than 90% of
the mass of all imported melon seeds came from Ita-
ly, China, France, Turkey, the Netherlands and Peru
(https://rosstat.gov.ru/, 2020).

The data of the federal state information system
“Argus-Fito” on the countries of origin of the trans-
ferred seeds and the mass of products — seeds of cu-
cumber, watermelon, melon, pumpkin, squash and
scallop squash, in tons for 2017-2019 are analyzed
(http://argusfito.fitorf.ru, 2020). It was found that in
2017-2019, the largest volume of watermelon seeds by
weight was imported from the USA (32.95 tons), China
(11.34 tons) and India (5.32 tons) of the total volume of
imported watermelon seeds, which amounted to 58.89
tons in 2019 increased by 59% compared to 2017.

The largest number of melon seeds in 2017-2019
arrived in the Russian Federation from the USA (2.94
tons), China (0.83 tons) and Portugal (0.45 tons) from
the total volume of 6.41 tons (Fig. 2). The volume of im-
ported melon seeds in 2019 increased by 174% com-
pared to 2017.

The largest number of squash seeds in 2017-2019
was imported from China (19.28 tons), Moldova
(7.36 tons) and the United States (4.37 tons) of the total
volume of 43.52 tons (Fig. 2). The volume of imported
zucchini seeds was the highest in 2018 and exceeded
this figure in 2017 by 38.7%, and in 2019 — by 31.8%.

The largest number of cucumber seeds in
2017-2019 came from China (19.46 tons), India
(7.61 tons) and the USA (6.51 tons) from the total
volume of 48.24 tons (Fig. 2). The volume of imported
cucumber seeds was the highest in 2017 and exceeded
this indicator in 2018 by 49.3%, and in 2019 — by 18.9%.

The largest number of scallop squash seeds were
imported in 2017-2019 from Moldova — 0.60 tons of
the total volume of 0.81 tons. The volume of imported
scallop squash seeds was the maximum in 2018 and
exceeded this indicator in 2017 by 12 times, and in
2019 - by 4 times.
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o6bema 6,41 T (puc. 2). O6beM

UMIOOPTUPYEMBIX CEMSAH IBIHU
B 2019 r. yBenuumiica Ha 174%
1o cpaBHeHuUo ¢ 2017 .
Hawmubosblltee KOJUYECTBO
ceMsH Kabauka B 2017-2019 rr.
OBLII0 UMIIOPTUPOBAHO u3 Ku-
Tag (19,28 1), Moangasuu (7,36 T)

ECWA H Kurai
USA China
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ObLJI MaKCHUMaJIbHBIM B 2018 T.
M TpeBbIIIaJ HaHHBIA MOKa-
3aTeyib 3a 2017 r. Ha 38,7%,
a3a2019r. —Ha 31,8%.
HawubGoJbliiee KOJIUUECTBO
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Fig. 2. The number of imported

(puc. 2). 06bEM UMIIOPTUPYEMBIX MMMOPTUPOBAHHBIX CEMSAH TbiIKBEHHbIX  Cucurbitaceae seeds (in tons)

CeMSH OTypIla ObLIT MaKCUMAaJb-  kynbTyp (B ToHHax) B 2017-2019 rr.:
HbIM B 2017 r. 1 mpeBbilmaad 1-pabiHu, 2 - kabauka, 3 —orypua

IDaHHBIY MoKasaTesab 3a 2018 T.
Ha49,3%,a3a2019r.—Ha18,9%.

Hawu6oJibIliee KOJIMUYECTBO CEMSH ITaTHCCOHA OBLIO
uMnoprupoBano B 2017-2019 rr. u3z MoJygaBuu —
0,60 T ot 0o611ero o6bema 0,81 T. 06beM UMITOPTUPYE-
MBIX CEMSH aTHUCCOHA ObII MaKCUMaJIbHBIM B 2018 T.
U TIPEBBINIAJ JaHHBIN ToKa3aTeb 3a 2017 1. B 12 pas,
a3a2019r. - B4 pasa.

Haubonbliee KOJUYECTBO CEMSH TBIKBHI
B 2017-2019 rr. mocTyruio us Kutas (25 774,17 1), be-
Jiopyccuu (121,73 T) 1 TatiBaug (72,5 T) OT 06111€T0 06B-
ema 26 040,35 T. 06beM UMITOPTUPYEMBIX CEMSTH ThIKBbI
ObLI MaKCHMaJIbHBIM B 2019 I. 1 TTpeBbIIIaJ JaHHBIN I10-
KazaTeyb3a 2017 1. Ha47,9%, a3a20181r.—Ha 17,4%.

AHanu3 MMIOPTa CEMSAH THIKBEHHBIX KYyJb-
Typ IIO CTpaHaM MPOUCXOXIeHUd I10Ka3aJ, 4To
B 2017-2019 rr. ceMeHa mocTymanu u3 38 crpaH, oc-
HOBHBIMM U3 HUX 3a YKa3aHHBIH ITepuos ctanay Kurat,
Benopyccus, TatiBaub, CIIIA 1 BeHTrpus.

B cooTBeTcTBUU ¢ PelepabHbBIM 3aKOHOM
«0O ceMeHOBO/ICTBE» B IIPOM3BOJCTBE 3aIIPENIAETCS
KCII0JIb30BaTh CEMEHA, «3aCOPEHHbIE CEMEHaMU Ka-
PAaHTUHHBIX PAaCTEeHUM, 3apakeHHble KapaHTUHHBI-
MU 60JIe3HAMU PACTEHUY U BPEAUTENIMY PACTEHUI»
(ctaTbst 17 «Tpe6oBaHUS K ITPOU3BOJICTBY CEMSH»).
B 5TO¥ CBsSI3U IPOBEIEHO UCCIIEIOBAHUE, LIEJIbI0 KOTO-
poro gBALJIOCh (POPMUPOBAHME MTEPEYHS, CUCTEMATH-
3alusl U KaTeropusanus (puTornaToreHoB, epenao-
IIUXCS CEMEHaMU ThIKBEHHBIX KYIbTYD.

MATEPUWAJIBI U METO/IbI

Ilns cocTaBjieHUS CIIUCKAa BPeIHBIX OPTAaHU3MOB,
CBA3aHHBIX C CeMEeHaMM TBIKBEHHBIX KYJIBTYD,
MBI OTIPeeNiayii TAKCOHOMUYECKUY COCTaB BpeAu-
TeJelt 1 Bo3bynuTesel 6osie3HeN. Bruosiorusa u Tex-
HOJIOTUSI TIPOU3BO/ICTBA CEMSH ThIKBEHHBIX KYJIbTYP
HUCKJII0UaeT BO3MOXXHOCTh UX KOHTAKTa C COPHBIMU
pacTeHUsIMHU, KJIellaMu, HeEMaTOLaMU 1 HaCEKOMBI-
MU (KpoMe BpeIUTeNIeN 3aI1acoB), I03TOMY ITepeydrc-
JIeHHbIe TAKCOHBI He PacCMaTPUBAJIUCh KaK 06bEKTHI
turocanuTapHoro pucka. Takum 06pa3oM, Mbl yCTa-
HOBWJIY, UTO C NPOAYKIIUEN HEITOCPENCTBEHHO MOTYT
OBITh CBSI3aHBI (PUTOIIATOTEeHHbBIE IPUbBI, 6aKTepuu
Y BUPYCHI.

in 2017-2019:
1 - melons, 2 — squash, 3 — cucumbers

The largest number of pumpkin seeds in
2017-2019 came from China (25,774.17 tons), Belarus
(121.73 tons) and Taiwan (72.5 tons) of the total volume
of 26,040.35 tons. The volume of imported pumpkin
seeds was the maximum in 2019 and exceeded this fi-
gure for 2017 by 47.9%, and in 2018 — by 17.4%.

Analysis of imports of Cucurbitaceae seeds by
country of origin showed thatin 2017-2019 seeds came
from 38 countries, the main of which for the specified
period were China, Belarus, Taiwan, USA and Hungary.

In accordance with the Federal Law “On Seed Pro-
duction”, it is prohibited to use seeds “contaminated
with seeds of quarantine plants, infected with quaran-
tine diseases of plants and plant pests” in production
(Article 17 “Requirements for Seed Production”). In this
regard, a study was carried out, the purpose of which
was to form a list, systematize and categorize phyto-
pathogens transmitted by Cucurbitaceae seeds.

MATERIALS AND METHODS

To compile a list of pests associated with Cucurbitace-
ae seeds, we determined the taxonomic composition of
pests and pathogens. The biology and technology of Cu-
curbitaceae seeds production exclude the possibility of
their contact with weeds, mites, nematodes and insects
(except for pests of stocks), therefore, the listed taxa
were not considered as objects of pest risk. Thus, we
have established that phytopathogenic fungi, bacteria
and viruses can be directly associated with products.
Based on the analysis of literary sources, we have
identified all causative agents of plant diseases that are
capable of infecting Cucurbitaceae crops even as a re-
sult of artificial infection. From the resulting list, we
isolated and systematized only those pests for which
seeds are a pathway and for which there is reliable data
regarding the ability of the pest to spread by Cucurbi-
taceae seeds. The categorization parameters were the
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Ta6auia 1
Bo36yauTeJ I MUKO30B, CBI3aHHBIE C CEMEHAMM THIKBEHHBIX KYJIBTYP

Table 1
Causative agents of mycoses associated with Cucurbitaceae seeds

N2 n/m Ha3BaHue opraHusMa

ITopakaeMble ThIKBEHHbIE KYJIbTYPBI,
ceMeHaMU KOTOPBIX PACIPOCTPAHAETCS BPeIHbII OPraHnusmM

N2 Pest name Affected Cucurbitaceae crops, by the seeds of which the pest is spread
1 Diaporthe cucurbitae (McKeen) Cucumis melo (Garibaldi et al., 2011)
Udayanga & Castlebury
2 Aspergillus niger van Tieghem Cucumis melo, Cucumis sativus, Citrullus lanatus (Casaroli et al., 2006;
Mailafia et al., 2017; www.cabi.org/isc, 2021)
3 Cladosporium cucumerinum Cucumis melo, Citrullus lanatus, Cucumis sativus, Cucurbita maxima,
Ellis & Arthur Cucurbita moschata, Cucurbita pepo (Casaroli et al., 2006; www.cabi.org/isc, 2021)
4 Stagonosporopsis cucurbitacearum  Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurbita maxima,
(Fries) Aveskamp et al. Cucurhbita moschata, Cucurbita pepo (Keinath, 2011; Stewart et al., 2015;
Keinath, DuBose, 2017; www.cabi.org/isc, 2021)
5 Fusarium oxysporum f. sp. Cucumis sativus (Abro et al., 2019)
cucumerinum J.H. Owen
6 Macrophomina phaseolina (Tassi) Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurbita pepo
Goidanich (Biswas et al., 2013; Nasreen et al., 2009; www.cabi.org/isc, 2021)
7 Fusarium oxysporum f. sp. Cucumis melo, Citrullus lanatus, Cucumis sativus, Cucurbita maxima,
melonis Snyder & Hansen Cucurbita moschata, Cucurbita pepo (Zhang et al., 2018; www.cabi.org/isc, 2021)
8 Stagonosporopsis citrulli Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurbita maxima,
Brewer & Stewart Cucurhbita moschata, Cucurbita pepo (Keinath, DuBose, 2017;
www.cabi.org/isc, 2021)
9 Fusarium oxysporum f. sp. niveum  Citrullus lanatus (Geng et al., 2019)
(E.F. Smith) Snyder & Hansen
10 Athelia rolfsii (Curzi) Citrullus lanatus, Cucumis sativus, Cucurbita pepo
Tu & Kimbrough (Tkediugwu, 1980; www.cabi.org/isc, 2021)
11 Rhizoctonia solani Kithn Cucumis melo, Cucumis sativus, Cucurbita maxima (Farrag, Moharam, 2012;
Huang et al., 2020; www.cabi.org/isc, 2021)
12 Neocosmospora cucurbitae Citrullus lanatus, Cucumis sativus, Cucurbita maxima, Cucurbita moschata,
Sandoval-Denis et al. Cucurbita pepo (Mehl, Epstein, 2007; www.cabi.org/isc, 2021)
13 Colletotrichum orbiculare Citrullus lanatus, Cucumis sativus, Cucurbita maxima, Cucurbita moschata,

Damm et al.

Cucurhita pepo (CtarueBa, 2005)
(Stancheva, 2005)

OCHOBHble PacTeHna-xo3qeBa U3 cemeincTBa TbiIKBEHHbIE BblAeNEHbI NONYXWUPHbIM LLIpVICpTOM.

Main Cucurbitaceae hosts are in bold.

Ha ocHOBe aHaJM3a JUTEPATYPHBIX UICTOUHUKOB
MBI BBIJIEJINJIU Bcex BO30OynuTenell 6oje3Hell pac-
TEHUI, KOTOPbIe CIIOCOOHBI ITOpPa’kaTh ThIKBEHHBIE
KYyJbTYPHI JJa’ke B pes3ysIbTaTe UCKYCCTBEHHOTO 3apa-
JKeHUS. V3 TTOJIyUeHHOTO CITMCKA MbI BbIJIEJISIIIA U CUC-
TeMaTU3UPOBAJIH TOJIBKO T€ BPeIHble OPraHnu3Mbl, IJIs
KOTOPBIX CeMeHa SBJISITCS IyTEM PacIIPOCTPAHEHUS
¥ 0 KOTOPBIX CYIIECTBYIOT IOCTOBEPHbIE JaHHBIE Ka-
caTeJbHO CIIOCOOHOCTU BPEIHOr0 OpraHmMsMa pac-
MIPOCTPAHATHCS CEMEHAMU ThIKBEHHBIX KyJIbTyp. [1a-
paMeTpaMy KaTeropusalluy IBJISIKCh HaJUu4une UiIn
OTCYTCTBUE BUA Ha TeppuTOopuu PP u HaIUuuve Uimn
OTCyTCTBUE BUJA B EMMHOM MepevuHe KapaHTUHHBIX
o6bexToB EASC.

PE3VJIBTATBI U OBCYXKJOEHHNE

HaMmu 6b1J10 TTpoaHanu3upoBaHo 144 duronarore-
Ha, KOTOPbIe MOTJIY OBITh CBSI3aHBI C 3a60JIeBAHUSI-
MU TBIKBEHHBIX KYJIBTYP COTJIACHO XOTS GbI OHOMY
uHGOPMAIMOHHOMY MCTOUYHUKY. Cpenu BO30yAU-
Tesiel 3aboyeBaHul — 60 mpeacTaBuUTeNel IPpubOB

presence or absence of a species on the territory of the
Russian Federation and the presence or absence of a
species in the Common List of Quarantine Objects of
the EAEU.

RESULTS AND DISCUSSION

We analyzed 144 phytopathogens that could be associ-
ated with diseases of Cucurbitaceae crops according to
at least one information source. Among the causative
agents of diseases — 60 representatives of fungi and
chromist, 24 bacteria and phytoplasmas, 60 viruses
and viroids. It should be noted that we did not include
a number of phytopathogens in the subsequent analy-
sis due to their inconsistency with the specified threat
criteria for the investigated regulated products or the
possibility of spread by Cucurbitaceae seeds.
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U XPOMHUCT, 24 6aKkTepuu 1 GUTOIIa3Mel, 60 BUPYCOB
1 BUPOUIOB. OTMETHUM, UTO MbI He BKJIIOYUAJIU B I10-
clleIyIOU UM aHAIN3 P, PUTOTIATOTEHOB B CBI3U C UX
HECOOTBETCTBUEM 33JaHHBIM KPDUTEPUSIM YTPO3BI UC-
cleyeMoi MoAKaPAHTUHHOYN MPOAYKIIUY WU BO3-
MO>XHOCTH PacIIPOCTPaHEeHNsI ceMeHaMU ThIKBEHHBIX
KYJbTYDP.

N3 144 nipoaHain3MpOBaHHbBIX BPeJHBIX Opra-
HU3MOB 13 Buz0B rpuboB (Tabu. 1), 4 Buma 0akTepui
1 6 BUJIOB BUPYCOB (TabJI. 2) HEMTOCPEACTBEHHO CBS3a-
HBI C CEMEHaMU ThIKBEHHBIX KYJIbTY].

B pesysbTaTe MpoOBeNeHHOM KaTeropusaaliuu Ciiu-
CKa BpeIHBIX OPraHU3MOB, IPEICTaBIEHHOTO B TA0JIH-
nax 1 u 2, BelfleJieHO 3 KaTeropuu BPegHbIX OPraHus-
MOB, CBSI3aHHBIX C CEMEHAMU TBIKBEHHBIX KYJIbTYD.
[TepByI0 KaTeropui COCTABUJIN BU/BI, BKIIOUYEHHBIE
B EQUHBIN MTepedyeHb KapaHTUHHBIX 06beKTOB EAIC
(Tabi. 3).

[TepBy0 KaTEeropuo COCTABUIO 3 BUIa BPEAHBIX
OpPraHm3MOB, U3 KOTOPBIX 1 BUJ, — 6aKTepUs U 2 BUIA —
BUPYCHI.

BTopas kareropus mnpeicTaBjeHa BUIaMHU,
He BKJIIOUEHHBIMU B EqUHBIN ITepedeHb KapaHTUHHBIX

Ta6auia 2

Out of 144 analyzed pests, 13 fungi species
(Table 1), 4 bacteria species and 6 viruse species
(Table 2) are directly related to the seeds of Cucurbi-
taceae crops.

As a result of the categorization of the pests pre-
sented in Tables 1 and 2, 3 categories of pests associat-
ed with Cucurbitaceae seeds were identified. The first
category was made up of species included in the Com-
mon List of Quarantine Objects of the EAEU (Table 3).

The first category consisted of 3 pest species, of
which 1 species is bacteria and 2 species are viruses.

The second category is represented by species
that are not included in the Common List of Quaran-
tine Objects of the EAEU, but are present on the terri-
tory of the Russian Federation (Table 4).

The second category consisted of 15 pest species,
of which 11 species belong to fungi, 3 — to bacteria and
1 —-toviruses.

The third category of pests was made up of spe-
cies potentially associated with seeds of Cucurbitace-
ae crops that are not included in the Common List of
Quarantine Objects of the EAEU and are absent on the
territory of the Russian Federation (Table 5).

B0306yauTe/ i1 6aKTepPHAJIbHBIX 1 BUPYCHBIX G0JIe3Hel pacTeHUH,

CBA3aHHbIC C CEMEHAaMU TbIKBCHHBIX KYJIBTYP

Table 2

Causative agents of bacterial and viral plant diseases associated with Cucurbitaceae seeds

ITopaskaembie ThIKBEHHbIE KYJbTYPBbI,

N2 n/m Ha3BaHue OopraHusMa

ceMeHaMU KOTOPbIX PACPOCTPAHAETCSA BPEIHbIN OpraHusmM

Ne Pest name Affected Cucurbitaceae crops, by the seeds of which the pest is spread
1 Acidovorax citrulli (Schaad et al.) Citrullus lanatus, Citrullus lanatus var. citroides, Cucumis melo,
Cucumis melo var. inodorus, Cucumis melo var. reticulatus, Cucumis sativus,
Cucurbita moschata, Cucurbita pepo (Guan et al., 2021)
2 Pseudomonas syringae pv. lachrymans Citrullus lanatus, Cucumis anguria, Cucumis melo, Cucumis sativus,

(Smith & Bryan) Young et al.

Cucurbita moschata, Cucurbita pepo (Newberry et al., 2016)

3 Pseudomonas syringae pv. syringae Cucumis melo, Cucumis sativus, Cucurbita maxima
van Hall (Balaz et al., 2014; www.cabi.org/isc, 2021)
4 Xanthomonas cucurbitae (Bryan) Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurbita maxima,
Vauterin et al. Cucurbita moschata, Cucurbita pepo (Zhang, Babadoost, 2018)
5 Cucumber green mottle mosaic virus  Citrullus colocynthis, Citrullus lanatus, Cucumis anguria, Cucumis maderaspatanus,
(CGMMV) Cucumis melo, Cucumis sativus, Cucurbita maxima, Cucurbita moschata,
Cucurbita pepo (Shargil et al., 2019; Sui et al., 2019)
6 Squash mosaic virus (SqMV) Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurbita maxima,
Cucurhbita moschata, Cucurbita pepo (Svoboda, Leisova-Svobodova, 2011)
7 Tomato leaf curl New Delhi virus Citrullus lanatus, Cucumis melo, Cucumis melo var. flexuosus, Cucumis sativus,
(ToLCNDV) Cucurbita ecuadorensis, Cucurbita foetidissima, Cucurbita fraterna, Cucurbita
martinezii, Cucurbita maxima, Cucurbita moschata, Cucurhbita pepo,
Cucurbhbita pepo var. giromontiina (Kil et al., 2020; www.cabi.org/isc, 2021)
8 Zucchini yellow mosaic virus (ZYMV)  Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurbita maxima,
Cucurbita moschata, Cucurhita pepo (Simmons et al., 2011;
www.cabi.org/isc, 2021)
9 Tobacco ringspot virus (TRSV) Citrullus lanatus, Cucumis melo, Cucumis sativus, Cucurhita pepo
(www.cabi.org/isc, 2021)
10 Tomato ringspot virus (ToRSV) Cucumis sativus (www.cabi.org/isc, 2021)

OCHOBHbIE PacTEHUS-X035€Ba U3 CEMENCTBA ThbIKBEHHbIE BblAENeHbI MONYXKMPHBIM WPUHTOM.

Main Cucurbitaceae hosts are in bold.
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06bexToB EAJC, HO IPUCYTCTBYIIIMMU Ha TEPPUTO-
puu PO (Taba. 4).

BTropyto kaTeropuo coctaBuio 15 BUOB BpegHbIX
OpPraHK3MOB, U3 HUX 11 BUIOB OTHOCATCS K rpubam,
3 -k 6akTepusaM 1 1 — K BUpPycaM.

TpeTbro KaTErOPUI BPeAHBIX OPraHU3MOB COCTa-
BUJIV BU/bI, IIOTEHIIMAJIbHO CBSI3aHHbBIE C CEMEHAMU
TBIKBEHHBIX KYJIbTYP, HE BKJIIOUeHHbIe B EAWHBIN TTe-
peueHb KapaHTUHHBIX 06bekTOB EAJC U OTCYTCTBYIO-
e Ha Tepputopuun PO (Tabu. 5).

Ta6auia 3

The third category includes 5 pest species, of
which 2 are fungi and 3 are viruses.

Thus, as a result of the work, a systematization of
the list and categorization of 23 species of identified
pests associated with Cucurbitaceae seeds was carried
out according to two parameters: the presence or ab-
sence of a species on the territory of the Russian Fe-
deration and the presence or absence of a species in the
Common List of Quarantine Objects of the EAEU. Based
on data analysis, 3 categories were identified:

Buabl BpeaHBIX OPraHN3MOB, IOTEHIIUAJIbHO CBI3aHHbIE C CeMEHAaMU ThIKBEHHbIX KYJIBTYP
¥ BKJIIOUEHHbIe B EQUHBIN NepeueHb KAPaHTUHHBIX 060 beKTOB EAJC

®PUTOCAHUTAPHBIH
cratyc B EfuHom

N¢ BpeaHbIii nepevyHe KapaHTUHHBIX

/I OPraHu3M 06bexkToB EAJC PacnipocTpaHeHue

1 Acidovorax OTCyTCTBYOLINAMN CIIIA, Bpaswuius, Kuraii, Snouus, Tannanz, TaiBanse, I0kHas Kopes, Mananisus,
citrulli KapaHTUHHBIN I'perus, CeBepHas Makenonus, Kanama, Kocta-Puka, Tpuruman u Tobaro,

OpraHusM Actpanus, I'vam, CeBepHble MapuaHckue OcTpoBa (Www.cabi.org/isc, 2021;
https://gd.eppo.int, 2021)

2 Tobacco OrpaHuveHHO Kouro, Erumnet, ManaBu, Mapokko, Hurepus, 3ambusi, Kura#, ['py3us,

ringspot virus pacnpocTpaHEeHHBIN Vupus, UupoHesus, VpaH, Sdnonus, Kuprusus, CeBepHas Kopes, OMaH,
(TRSV) KapaHTUHHBIN CaypoBckas ApaBud, llIpu-Jlanka, TaiiBaub, Typius, Beurpus, Utanus, JIUTBa,
OpraHusm Hupepaaugpsl, [Tonbsma, Poccus, Cepbust, YepHoropus, CroBakus, YKpanHa,
Benukobpurtanus, Kanaza, Ky6a, lomuHuKkaHckasa Pecrtybiarka, Mekcuka, CIIA,
AscTpainug, HoBag 3enangus, [Tanya — Hoag I'Buned, bpasunuda, Yuny, [Tepy,
VpyrBaii, Berecyaia (www.cabi.org/isc, 2021)

3  Tomato OrpaHU4YeHHO Erumnert, Kutaii, Bpasunus, Toro, Uupus, ipad, Uopgauus, Poccus, Typius,
ringspot virus pacrnpocTpaHeHHbBIH Benopyccusg, Sinonud, JluBax, OMaH, [Takucras, I0xHasa Koped, TaliBaHb,
(ToRSV) KapaHTUHHBIN Xopsatus, ®panuus, lepmanus, Jlutea, Hugepaauaet, ITonbia, Cepbus,

OpraHu3M YepHoropus, CiroBakus, Mcnanusd, Benukobputauus, [TyapTo-Puxko, CIIIA,
dumxu, HoBas 3enaupus, Uuiu, Konym6ud, Iepy, Kanazga, Mekcuka,
Benecyasa (www.cabi.org/isc, 2021)
Table 3

Pest species potentially associated with Cucurbitaceae seeds
and included in the Common List of Quarantine Objects of the EAEU

Phytosanitary status
in the Common list of
quarantine objects of

N2 Pest name the EAEU Spread

1 Acidovorax

Absent quarantine pest  USA, Brazil, China, Japan, Thailand, Taiwan, South Korea, Malaysia, Greece,

citrulli North Macedonia, Canada, Costa Rica, Trinidad and Tobago, Australia, Guam,
Northern Mariana Islands (www.cabi.org/isc, 2021; https://gd.eppo.int, 2021)

2 Tobacco Limitedly present
ringspot virus quarantine pest

Congo, Egypt, Malawi, Morocco, Nigeria, Zambia, China, Georgia, India,
Indonesia, Iran, Japan, Kyrgyzstan, North Korea, Oman, Saudi Arabia, Sri Lanka,

(TRSV) Taiwan, Turkey, Hungary, Italy, Lithuania, Netherlands, Poland, Russia, Serbia,
Montenegro, Slovakia, Ukraine, UK, Canada, Cuba, Dominican Republic, Mexico,
USA, Australia, New Zealand, Papua New Guinea, Brazil, Chile, Peru, Uruguay,
Venezuela (www.cabi.org/isc, 2021)

3  Tomato Limitedly present
ringspot virus quarantine pest

Egypt, China, Brazil, Togo, India, Iran, Jordan, Russia, Turkey, Belarus, Japan,
Lebanon, Oman, Pakistan, South Korea, Taiwan, Croatia, France, Germany,

(ToRSV) Lithuania, Netherlands, Poland, Serbia, Montenegro, Slovakia, Spain, UK, Puerto
Rico, USA, Fiji, New Zealand, Chile, Colombia, Peru, Canada, Mexico, Venezuela
(www.cabi.org/isc, 2021)
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Ta6auua 4
Buibl BpeJHBIX OPraHN3MOB,

Table 4
Pests species potentially associated
with Cucurbitaceae seeds

IOTEHIUAJIbHO CBI3aHHbIE C CEMEeHaMU
TBIKBEHHBIX KYJIbTYP, He BKJIIOUEeHHbIE
B EZuHBIN NepeyeHb KAPAHTUHHBIX
00bexToB EAJC 1 npucyTCTByIONIINIE
Ha Tepputopuu PP

Ne

BpeaHbIit

II/TI OPraHu3M

BcerpeuaemocTh B PO

that are not included in the Common List
of Quarantine Objects of the EAEU

and are present on the territory of the
Russian Federation

N¢ Pest name

Occurrence in Russia

1 Aspergillus niger

The whole territory. Mainly spread

1  Aspergillus niger ~ Bcs Tepputopus. OCHOBHOE pac- in the Far East (www.cabi.org/isc, 2021),
npocTpaHeHue Ha JlanbHeM BocToke irrigated areas of the Volga region,
(www.cabi.org/isc, 2021), oponraeMbIX in Eastern and Western Siberia
TeppuTopuax [ToBOKbS, B BocTou- and Central Chernozem region
HOWM 1 3anagHou Cubupu u LieH- (http://www.agroatlas.ru/en/, 2021)
TpaJbHOM YepHO3EMbE ; ) 3
(http://www.agroatlas.ru/en/, 2021) 2 CladospO(zum The whole territory. Mainly spread
cucumerinum  in the central, southern and northern
2 Cladosporium Bcs tepputopus. OCHOBHOE pacIipo- parts of Russia, in the Far East
cucumerinum CTpaHeHUe B IEHTPAJIbHOU, I0XKHOMU (www.cabi.org/isc, 2021)
U ceBepHOU vacTsax Poccuu, Ha Jaib- ; : :
Hem BocToxe (www.cabi.org/isc, 2021) 8 Stagongsporopsts The whole territory. Mainly spread
cucurbitacearum in the European part of Russia and
3 Stagonosporopsis  Bcsi Tepputopus. OCHOBHOE the Far East (www.cabi.org/isc, 2021)
cucurbitacearum  PacIpoCTpPaHEHUE B €eBPOIIENCKOMR
vactu Poccuu v Ha JlanpHeM BocToke 4 Macrophomina The whole territory. Mainly spread
(www.cabi.org/isc, 2021) phaseolina in the European part of Russia
- (www.cabi.org/isc, 2021)
4 Macrophomina Bcesa Teppurtopusa. OCHOBHOE
phaseolina pacmpocTpaHeHue B €BPOTIENCKON 5 Athelia rolfsii The whole territory. Mainly spread
vactu Poccun in the European part of Russia
(www.cabi.org/isc, 2021) (www.cabi.org/isc, 2021)
5  Athelia rolfsii Bes TeppuTopus. OCHOBHOE PacIipo- 6 Neocosmospora The whole territory. Mainly spread in
CTpaHeHUe B eBPOIIENCKOM YaCTU cucurbitae closed ground in the North-West region,
Poccuu (www.cabi.org/isc, 2021) central regions, Krasnodar Territory,
Western and Eastern Siberia and the Far
6 Neocosmospom Bcs reppurtopusg. OCHOBHOE pac- East (http://www.agroatlas.ru/en/, 2021)
cucurbitae MIPOCTPaHEHUE B 3aKPBITOM I'PYHTE
CeBepo-3araJHOTO PeruoHa, 1eH- 7 Rhizoctonia The whole territory
TpaJbHBIX 06JacTed, KpacHomap- solani (www.cabi.org/isc, 2021)
E;%fpipﬁz:;:;eﬂ;og Olzi?goqmn 8 Fusarium The whole territory (Stancheva, 2005)
(http://www.agroatlas.ru/en/, 2021) Oxysporum f.sp.
cucumerinum
7  Rhizoctonia solani Bcsi TeppuTOpUS 9 F ) The whol 3 S h 2005
(www.cabi.org/isc, 2021) usarium e whole territory (Stancheva, )
oxysporum f. sp.
8  Fusarium Bes Teppurtopus (Cranuesa, 2005) niveum
oxysporum f. sp. . .
cucumerinum 10 Fusarium oxyspo- The whole territory (Stancheva, 2005)
rum f. sp. melonis
B n Best repputopus (Craresa, 2005) 11 Colletotrichum  The whole territory (Stancheva, 2005)
rum f. sp. niveum .
orbiculare
10 Fusarium oxyspo.— Bcs tepputopus (CtanueBa, 2005) 12 Pseudomonas The whole territory
rum f. sp. melonis . . .
syringae pv. (www.cabi.org/isc, 2021)
11 Colletotrichum Bes TeppuTtopus (Cranuera, 2005) lachrymans
orbiculare ; B
13 Pseudomonas The whole territory. Mainly spread
12 Pseudomonas Bes TeppuTtopus syringae pv. in the Far East (www.cabi.org/isc, 2021)
syringae pv. (www.cabi.org/isc, 2021) syringae
lachrymans 14 Xanthomonas  Krasnodar Krai and Stavropol Krai,
13 Pseudomonas Bes Teppuropusg. OCHOBHOE pac- cucurbitae Voronezh Oblast and Moscow Oblast
syringae pv. pocTpaHeHue Ha JlanbHeM BocToke (http://www.agroatlas.ru/en/, 2021)
Syringae DI s A0 15 Cucumber The whole territory. Mainly spread
14 Xanthomonas KpacHopapckuit 1 CTaBpOIOJbCKUN green mottle  in the central and southern parts
cucurbitae Kpaii, BopoHe)xckass 1 MOCKOBCKast mosaicvirus  of Russia (www.cabi.org/isc, 2021)
obsactu (http://www.agroatlas.ru/ (CGMMV)
en/, 2021)
15 Cucumber green Bcs Tepputopus. OCHOBHOE
mottle mosaic pacmpocTpaHeHue B IeHTPAJIbHON
virus (CGMMV)  u 10)KHOM yacTax Poccuu

(www.cabi.org/isc, 2021)
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B TpeThio KaTeropui BOULIX 5 BUJOB BPELHBIX
OpPraHW3MOB, U3 KOTOPBIX 2 — TPUGHI U 3 — BUPYCHI.

TaxuM 06pas3oM, B pe3yiabTaTe paboThl ITpOBefeHa
cuCcTeMaTu3alys CIUCKa U KaTeropusanus 23 BUAOB
BBISIBJIEHHBIX BPEJHBIX OPraHU3MOB, CBI3aHHBIX C Ce-
MeHaMU ThIKBEHHBIX KYJbTYP, 10 IBYM ITapaMeTpaM:
HajJlu4yue WJIM OTCYTCTBUE BUIA Ha Teppuropuu PP
U HaJu4uue UIu OTCYTCTBUE BUJa B ENUHOM IlepeuyHe
KapaHTUHHBIX 00beKTOB EAJC. Ha ocHOBaHUY aHAJN-
3a JaHHBIX BBIJIEJIEHO 3 KATETOPUU:

1) BUJIBI BPEIHBIX OPTAHU3MOB, IOTEHIIUAJIBHO
CBS3aHHBIE C CEMEHAMU ThIKBEHHBIX KYJIbTYD U BKJIIO-
yeHHbIe B EIVHBIN ITepevyeHb KaPDaHTUHHBIX 06bEKTOB
EA3C. JlanHas kaTeropus npejcraBjieHa TpeMs Bua-
MU BpeJIHbIX OPTraHu3MOB: 1 Buj 6akTepuii u 2 Buga
BUDYCOB;

Tao6auuna 5

1) pest species potentially associated with Cucurbi-
taceae seeds and included in the Common List of Qua-
rantine Objects of the EAEU. This category is represent-
ed by three pest species: 1 of bacteria and 2 of viruses;

2) pest species potentially associated with Cu-
curbitaceae seeds, not included in the Common List of
Quarantine Objects of the EAEU, but present on the ter-
ritory of the Russian Federation. The category includes
15 species. Of these, 11 species are fungi, 3 are bacte-
ria and 1 virus;

3) pest species potentially associated with Cucur-
bitaceae seeds that are not included in the Common
List of Quarantine Objects of the EAEU and are absent
on the territory of the Russian Federation. This catego-
ry is represented by five species, of which 2 species are
fungi and 3 species are viruses.

Bubl BpeIHBIX OPraHU3MOB, IIOTEHIINAJILPHO CBA3aHHbBIE C CEMEHAMM ThIKBEHHBIX KYJIBTYP,
He BKJIIOUeHHbIe B EZVHbBII ITlepeueHb KAPAaHTUHHBIX 00beKTOB EAIC

M OTCYTCTBYIOIIHE Ha TeppUTOpuu PP

N¢ BpeaHblii
n/o opranusm PacmnpocTpaHeHue

dUTOCAHUTAPHBII CTa-
TyC OpraHusma B CTpa-
He pacnpocTpaHeHus

1  Diaporthe Wtanus, MbsgaMa (wWww.cabi.org/isc, 2021)
cucurbitae

He perynupyerca
(https://gd.eppo.int, 2021)

2 Stagonospo- CIIA, I'pysus, TatiBaub (Huang, Lai, 2019), Uugus (Garampalli et al., 2016),

He perynupyercsa

ropsis citrulli Bpaswnus, Kutau, M3paunb, Humepnaugsl, [perus, [lIBerus (Stewart et al., 2015)  (https:/gd.eppo.int, 2021)

3 Tomato leaf Amxup, Mapoxko, Cetimnensl, Tynuc, Baunrnagem, Uagus, UanoHe3ns, UpaH,

He perynupyerca

curl New [Makucran, ®ununnunsl, [pu-Jlanka, TaiiBaub, Taunauz (www.cabi.org/isc, 2021) (https://gd.eppo.int, 2021)

Delhi virus

(TOLCNDV) (www.cabi.org/isc, 2021)

Scronud, Ppannug, 'penud, Vtanus, [lopryranus, Vcnanus

BKJII0OUEH B CUTHAJIBHBIA
epeveHb
(https://gd.eppo.int, 2021)

4 Zucchini

Amxup, Kot-n'ViByap, Erumner, ScBatunu, JluBus, Magarackap, Manu, MaBpukuii, He perynupyeTtcs

yellow MaiiorTa, Mapokko, Hurepusi, PetorboH, I0AP, Cynas, TyHuc, 3uM6abse, (https://gd.eppo.int, 2021)
mosaic Vopnanus, AsepbaiimxaH, HoHe3us, VipaH, pak, JluBax, Manatasus, Hemnau,

virus OmMaH, [Takucran, CaymoBckas ApaBus, Cunramnyp, I0xxuasa Kopes, Cupus, Kutaii,

(ZYMV) Vupus, Vispaunb, dnouus, TatiBaub, Typuusd, OAJ, BbeTHaM, ﬁeMeH, ABcTpudg,

Benbrusd, bonrapus, bocuus u l'epueroBuHa, Kumnp, Yexusa, ®pannug, [epmanug,
I'penusd, Benrpusd, Utanud, Ixxepcu, YepHoropusi, Hunepnaugbel, Hopserus,
[Mosbuia, [Topryranus, Cepbusi, CnoBakus, CioBeHus, Mcnanus, BenukobpuTtanms,
Kanapma, Kocra-Puka, [lomuHuKaHcKas Pecriy6nuka, ['Bagenyna, [oHmypac,
MapTuHUKa, Mekcuka, [Tanama, [Tyapro-Puko, Tpunupman u Tobaro, CIIA,
Asctpainug, 'vam, HoBag Kanenonus, HoBag 3esanpus, [Tanya — HoBag I'BuHed,
Camoa, CosioMOoHOBBI OcTpoBa, BocTounsiii TuMop, ToHra, ApreHTuHa, bpasunus,
Ywy, [TaparBaii, BeHecyasna (www.cabi.org/isc, 2021)

Vopnauus (www.cabi.org/isc, 2021)

OrpaHUYeHHO
pacrapocTpaHeHHbIk
KapaHTUHHBIM OpraHu3M
(https://gd.eppo.int, 2021)

5 Squash Erunet, Mapokko, TyHuc, Baurnagen, Kurtat, Uaays, V3paniib, ITOHNUA, He perynupyerca
mosaic Wopnanus, Kazaxcran, Jlupan, dununnuasl, Cupus, Typrus, Memen, Boarapus, (https://gd.eppo.int, 2021)
virus Kumnp, Yexus, I'perius, Utanusa, Hugepnauabl, Kanazga, ToHmypac, IMarika,

(SgMV) Mexkcuka, MonTceppart, [lyapTo-Puko, Tpunugan u Tobaro, CIIA, ABctpanus, HoBas

3emannus, Camoa, ApreHTuHa, Bpasumnus, Yuiy, BeHecyana (wWww.cabi.org/isc, 2021)

Mekcuka (Www.cabi.org/isc, 2021)

KapaHTUHHBIN OPraHU3M
(https://gd.eppo.int, 2021)

Woppauus (www.cabi.org/isc, 2021)

OrpaHuyYeHHO
pacrIpocTpaHeHHbIN
KapaHTUHHBIN OPTaHU3M
(https://gd.eppo.int, 2021)
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Table 5

Pest species potentially associated with Cucurbitaceae seeds
that are not included in the Common List of Quarantine Objects of the EAEU
and are absent on the territory of the Russian Federation

N2 Pest name Spread

Phytosanitary status
of an organism in the
country of spreading

1 Diaporthe cucurbitae Italy, Myanmar (www.cabi.org/isc, 2021)

Non-regulated
(https://gd.eppo.int, 2021)

2 Stagonosporopsis

citrulli Brazil, China, Israel, Netherlands, Greece, Sweden (Stewart et al., 2015)

USA, Georgia, Taiwan (Huang, Lai, 2019), India (Garampalli et al., 2016), Non-regulated

(https://gd.eppo.int, 2021)

3 Tomato leaf curl
New Delhi virus

Algeria, Morocco, Seychelles, Tunisia, Bangladesh, India, Indonesia, Iran,  Non-regulated
Pakistan, Philippines, Sri Lanka, Taiwan, Thailand (www.cabi.org/isc, 2021) (https:/gd.eppo.int, 2021)

(ToLCNDV)

Estonia, France, Greece, Italy, Portugal, Spain (www.cabi.org/isc, 2021)

Included in the Alarm list
(https://gd.eppo.int, 2021)

4 Zucchini yellow
mosaic virus

Algeria, Cote d’Ivoire, Egypt, Eswatini, Libya, Madagascar, Mali, Mauritius, Non-regulated
Mayotte, Morocco, Nigeria, Reunion, South Africa, Sudan, Tunisia,

(https://gd.eppo.int, 2021)

(ZYMV) Zimbabwe, Jordan, Azerbaijan, Indonesia, Iran, Iraq, Lebanon, Malaysia,
Nepal, Oman, Pakistan, Saudi Arabia, Singapore, South Korea, Syria,
China, India, Israel, Japan, Taiwan, Turkey, UAE, Vietnam, Yemen, Austria,
Belgium, Bulgaria, Bosnia and Herzegovina, Cyprus, Czech Republic,
France, Germany, Greece, Hungary, Italy, Jersey, Montenegro, Netherlands,
Norway, Poland, Portugal, Serbia, Slovakia, Slovenia, Spain, Great
Britain, Canada, Costa Rica, Dominican Republic, Guadeloupe, Honduras,
Martinique, Mexico, Panama, Puerto-Rico, Trinidad and Tobago, USA,
Australia, Guam, New Caledonia, New Zealand, Papua New Guinea,
Samoa, Solomon Islands, Timor Leste, Tonga, Argentina, Brazil, Chile,
Paraguay, Venezuela (www.cabi.org/isc, 2021)

Jordan (www.cabi.org/isc, 2021)

Limitedly present
quarantine pest
(https://gd.eppo.int, 2021)

5 Squash mosaic
virus (SqMV)

Egypt, Morocco, Tunisia, Bangladesh, China, India, Israel, Japan, Jordan, = Non-regulated
Kazakhstan, Lebanon, Philippines, Syria, Turkey, Yemen, Bulgaria, Cyprus, (https:/gd.eppo.int, 2021)

Czech Republic, Greece, Italy, Netherlands, Canada, Honduras, Jamaica,
Mexico, Montserrat, Puerto Rico, Trinidad and Tobago, USA, Australia,
New Zealand, Samoa, Argentina, Brazil, Chile, Venezuela

(www.cabi.org/isc, 2021)

Mexico (www.cabi.org/isc, 2021)

Quarantine pest
(https://gd.eppo.int, 2021)

Jordan (www.cabi.org/isc, 2021)

Limitedly present
quarantine pest
(https://gd.eppo.int, 2021)

2) BUJBI BPEeHBIX OPTaHU3MOB, NTOTEHI AT b-
HO CBf3aHHble C CEMEHAaMU TBIKBEHHBIX KYJIbTYD,
He BKJIIOUeHHbIe B EMHBIN ITepedeHb KapaHTUHHBIX
06BbeKTOB EAJC, HO IMTPUCYTCTBYIOUIME HA TEPPUTOPUY
P®. B kaTeropuo Bouwuiu 15 BusoB. M3 HUX 11 BUI0B —
rpubkl, 3 — 6akTEPUYU U 1 BUPYC;

3) BUIBI BPENHBIX OPTraHU3MOB, NTOTEHI[MATIbHO
CBS3aHHbIE C CEMEHAMU ThIKBEHHEIX KYJIBTYD, HE BKJIFO-
YeHHbIEe B EAVHBIN TepevyeHb KAPDaHTUHHBIX 06'bEKTOB
EA3C u orcyTeTByOILMEe HA Tepputopuu PO. JlanHasa
KaTeropud npeLcTaBjeHa AT BULAMU, U3 KOTOPBIX
2 Buja — rpubeI 1 3 BUJa — BUPYCHI.

3AKJIIOYEHUNE

O6BEKTOM UCCIEOBAHUS SIBJISIACH TPOLYKIIUS — Ce-
MeHa ThIKBEHHBIX KyJIbTyp (ko TH B3 1209918000 —
[Ipoyue CeMeHa OBOLIHBIX KyJbTyp AJI IIOCEBA;
TH B3]/ 1207700000 — ceMeHa AbIHY, IPOGJIeHbIE WIN
HeZpobJeHbIe) U CBSI3aHHbIE C CEMEeHAMU ThIKBEHHBIX
KYJIbTYP BpeJHbIE OPraHU3MBI [1JI IIPOBELEHUSI CUCTE-
MaTU3aIlMU WX CIIMCKA U KaTeTOpPU3alluu.

CONCLUSION

The object of the study was the product — Cucurbitaceae
seeds (TN VED code 1209918000 — other vegetable seeds
for sowing; TN VED 1207700000 — melon seeds, crushed
or not crushed) and pests associated with Cucurbitaceae
seeds to systematize their list and categorize.

As a result of this work, 144 phytopathogens were
analyzed (60 representatives of fungi and chromist,
24 bacteria and phytoplasmas, 60 viruses and viroids),
of which 23 species (13 species of fungi, 4 bacteria and
6 viruses) are directly related to Cucurbitaceae seeds.

From the obtained pest list, 3 categories were iden-
tified: pests included in the Common List of Quarantine
Objects of the EAEU (1 bacteria, 2 viruses); pests that
are not included in the Common List of Quarantine Ob-
jects of the EAEU and are common on the territory of
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B pesynbraTe TIPOBEeHHON PabOThI GBLIO ITPO-
aHanusvpoBaHo 144 ¢uronaroreHa (60 mpeacTaBUTE-
Jieti TpubOB U XPOMUCT, 24 6aKTepuU U (PUTOILIIA3MBbI,
60 BUPYCOB ¥ BUPOUZOB), U3 KOTOPBIX 23 Buza (13 Bu-
OB rpu6OB, 4 6aKTePUU U 6 BUPYCOB) HETIOCPEICTBEH-
HO CBSI3aHBI C CEMEHAMU ThIKBEHHBIX KYJIbTYP.

VI3 mOJIy4eHHOTO CIIMCKA BPEeIHBIX OPTaHMU3MOB
OBLJIO BbIZIEJIEHO 3 KaTEropuu: BpeIHbIE OPraHU3MHbI,
BKJIFOUEHHbIE B EAVHBIN TepeueHb KapaHTUHHBIX 00b-
exToB EAJC (1 6akTepus, 2 BUpyca); BpeHbIe OPraHI3-
MBI, He BKJIFOUeHHbIe B EVHBIN IepeyeHb KapaHTUHHBIX
06bexToB EAJC U pacmpocTpaHeHHble HA TEPPUTO-
pum PO (11 BuzoB rpubos, 3 6akTepun u 1 BUPYyC); Bpe-
Hble OPraHU3Mbl, He BKJIIOUeHHbIe B ENUHBIN ITepevyeHb
KapaHTUHHBIX 00beKTOB EADC 1 He BCTpeyvarolrecs
Ha TeppuTopun PO (2 Buzma rpuboB u 3 Bupyca). Takum
o6pasom, IpoBeieH0 GOpPMUPOBaHME CITUCKA, CUCTEMA-
TU3ALUS U KaTeropu3saiysg (UTOIaTOreHOB, Iepeiato-
IIUXCSI CEMEHAMU ThIKBEHHBIX KYJIBTYD.
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AHHOTALIUA
B cTaTbe TpuBeIeHBl PE3yJAbTaThl 2-JIETHETO
(2019-2020 rr.) uccaemoBaHUs SHTOMOGayHbI OCHOB-
HBIX BpeIUTeJIel JIECHBIX IIOPOJ, JePeBbEB, IPOBe-
IIeHHOT0 aBTOpPaMU Ha TEPPUTOPUH JIECOB HEKOTOPBIX
patioHoB VpKyTcKo# obyiacTu. IJIaBHOU 11€J1bI0 OBLIT
c60p DHTOMOJIOTHYECKOTO MaTeprasia Ha BCeX CTaIusIX
pasBuTH 11 GOPMUPOBAHKA SHTOMOJIOTUECKOM KOJI-
JIEKIIVY, TIPEUMYIIIECTBEHHO — HACEKOMBIX, ITOBPEXK/Ia-
IOIIUX IePEeBbs XBOMHBIX IIOPOI. BhISIBIEHBI: CUOMPCKUMI
menkonpsan Dendrolimus sibiricus Tschetverikov, 1908
B Kauyrckowm, BagHzmaeBckoM, CiroggHckoM, [leyiexos-
cKoM, MIpkyTcKkoM, OJIbXOHCKOM palioHaX, HermapHbIN
menkonpsy Lymantria dispar (Linnaeus, 1758) B OJibX0OH-
CKOM parioHe. Bo Bcex paiioHax vcciiefoBaHUSI OTMede-
HO IIPUCYTCTBUeE ycauel poma Monochamus Dejean, 1821;
BCEro BBISIBJIEHO 5 BUJIOB: MAaJIbIli YePHBIN €JIOBBIHA
ycau Monochamus sutor (Linnaeus, 1758), 60JIbIIION uep-
HBIH eJIOBBIN ycau Monochamus urussovi (Fischer, 1806),
YepHBIN COCHOBBIN ycad Monochamus galloprovincialis
(Olivier, 1795), yepHbBIN KpamJaTbliii ycau Monochamus
impluviatus Motschulsky, 1859 1 uepHbIli 6apXaTHO-TISIT-
HUCTBIN ycauy Monochamus saltuarius Gebler, 1830. B siec-
HOM MaccuBe CIIIOIHCKOTO PaiioHa Ioj, KOPOH ITUXThI
cubupckoii (Abies sibirica Ledeb.) OTJIOBJIeH KapaHTUH-
HBIM BPeOUTENb — yecypuiickui monurpad Polygraphus
proximus Blandford, 1894. Ha cocHe 06bIKHOBEHHOU (Pi-
nus sylvestris L.), TUCTBEHHUIIe CUGUPCKON (Larix sibiri-
ca Ledeb.) oTMeUeHO MaccoBOe IPUCYTCTBYE KOpoeza
mectusyboro Ips sexdentatus (Boerner, 1776), Kopoeza
rpogoiroBaToro Ips subelongatus (Motschulsky, 1860),
Ha enu cubupckout (Picea obovata Ledeb.) — kopoema-
tunorpada Ips typographus (Linnaeus, 1758).

Knrouesvle c106a. XBOMHBIE IEePEBbsI, BPeLUTEIH,
kcutodaru, ycauu, Monochamus, kopoensl, Polygraphus
proximus, MeJIKOTIPSIIbI.

BBEJEHUE

PKyTCKast 06J1aCTh pacrojiaraeT yHU-
KaJIbHBIMU JIECHBIMY pecypcaMu. 1o
IAHHBIM T'OCYLAapCTBEHHOTO JIECHO-
ro peectpa Ha 1 gaBapg 2020 r., mo-
KPBITbIE JIECHON PAaCTUTENbHOCTBIO
3eMJIU 3aHUMAalT 62 MJIH I'a, UYTO CO-
craBigeT 80,4% OT ee TEPPUTOPUMN.
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ABSTRACT
The article provides the results of a 2-year (2019-2020)
study of entomofauna of the main forest tree pests con-
ducted by the authors in the forests of several districts
of Irkutsk Oblast. The main aim was to collect entomo-
logical material at all stages of development for the for-
mation of an entomological collection, mainly insects
damaging coniferous trees. There were detected: Si-
berian conifer silk moth Dendrolimus sibiricus Tschet-
verikov, 1908 in Kachugsky, Bayandayevsky, Slyudyan-
sky, Shelekhovsky, Irkutsky, Olkhonsky Districts, gypsy
moth Lymantria dispar (Linnaeus, 1758) in Olkhonsky
District. All the districts of the study contained pine
sawyer beetles of the genus Monochamus Dejean, 1821;
totally, 5 species were detected: small white-marmorat-
ed longhorn beetle Monochamus sutor (Linnaeus, 1758),
white mottled sawyer Monochamus urussovi (Fischer,
1806), black pine sawyer beetle Monochamus gallopro-
vincialis (Olivier, 1795), Siberian speckled sawyer Mono-
chamus impluviatus Motschulsky, 1859 and Monochamus
saltuarius Gebler, 1830. In the forest of the Slyudyan-
sky District, a quarantine pest — Japanese silver-fir
bark beetle Polygraphus proximus Blandford, 1894, was
detected under the bark of Siberian fir (Abies sibirica
Ledeb.). On Scotch pine (Pinus sylvestris L.) and Siberi-
an larch (Larix sibirica Ledeb.), there was reported mas-
sive colonization of six-toothed bark beetle Ips sexden-
tatus (Boerner, 1776), larch bark beetle Ips subelongatus
(Motschulsky, 1860), on Siberian spruce (Picea obovata
Ledeb.) — eight-toothed spruce bark beetle Ips typogra-
phus (Linnaeus, 1758).

Key words. Conifers, pests, xylophages, Monocha-
mus, bark beetles, Polygraphus proximus, silkworms.

INTRODUCTION

rkutsk Oblast has unique forest resources. Ac-
cording to the data of the state forest register
as of January 1, 2020, the land covered with fo-
== rest vegetation occupies 62 million hectares,
which is 80.4% of its territory. According to this
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[To 3TOMY MMOKA3aTeJ0 PETMOH OTHOCUTCS K YUCIY
HauboJiee MHOTOJIECHBIX Cpeau Cy6GbeKTOB Poccuii-
ckoit demepaliun.

O6Gmui 3amac JOpPeBEeCHHBI COCTAaBJSIET
8 567,9 Myt M°. JlecHOU (hOHJ, TpeACTaBJIeH Ha 72,6%
HacaXXJIeHUSIMU C TpeobiialaHeM B COCTaBe XBOMHBIX
nopon, Ha 19,6% — MATKOJIMCTBEHHBIX, U 7,7% 3eMelb
3aHSITO KYCTAPHUKOBBIMY 3aPOCJIMHU. B cocTaBe XBOM-
HBIX JIECOB MpPeobyalaloT IIOPOIbI IEPEBLEB C II€H-
HBIMM COPTaMU [IpPeBeCHHBI: JUCTBEHHHUIIA, COCHA,
KeJlp U eJib. B IMCTBEHHBIX Jiecax ITPEeUMYIIeCTBEHHO
Ipou3pacTaiT ocuHa 1 6epesa. BecTpeuaroTcs TOMOJb,
0JIbXa, UBa, PsA6MHA, yuepemyxa (CocymapCTBEHHBIH J0-
kaaz, 2021).

HacekoMble, KaK BaXKHENIIN I KOMIIOHEHT JIECHBIX
6MOIIeHO30B, UTPAIOT OTPOMHYI0 POJIb B UX (POPMUPO-
BaHUM, BIUSIOT HA BETeTAaTUBHYI MacCy, CEMEHHYI0
TPOAYKTUBHOCTD, TIPUPOCT U BO3MOXXHOCThH B0O306-
HOBJIEHUS JIECOB, B TOM YUCJIEe OTIPEeNsisi CMEHY I10-
POJl IPEBECHBIX U JIECHBIX COOOGIIEeCTB. BaHeH UM
ycyioBueM GOPMUPOBAHNS COCTaBa BPeHOM JieCHOM
3HTOMOMAYHBI ABJISIETCS TOPOLHBIN ¥ BO3PACTHOM CO-
CTaB JIECOB.

JleanpoduibHble HaceKoMblie B [IpuaHTrapbe
10 BJAUSHUIO HA YCTOWYMBOCTD JPEBOCTOEB 3aHUMA-
10T 3-e MeCTO II0cJjie MOXKAPoB U 6oJie3Hel jeca. o
0YaroB XBOETPHI3YIIVX BpeuTeJel jieca COCTaBJIsIeT
73,2% OT 001Iel IO OUYaroB BPeIHbIX OPraHm3-
MOB, JleficTBOBaBIIUX Ha KoHell 2019 T., IUCTOTPHI-
3ymux Bpenurtesnen — 3,7%, 6one3Helt geca — 14,3%,
CTBOJIOBBIX BpeauTesel — 8,8%. luHaMuKa IIoiaaei
0uaroB BpeauTesneil B UPKyTCKOM 06J1acTy UMEET BOJI-
HOOOpa3HbBIN XapaKTeP ¥ B OCHOBHOM 3aBUCHUT OT IIPH-
poxmHbIX yesoBuit (PyHOBa, Ba3blmbHUKOB, 2020).

MATEPUWAJIbBI U METO/IbI

O6cmemoBaHMA ¥ cOOP HACEKOMBIX ITPOBOIJIN B IIEPU-
on, ¢ Mas 1o oKTsA6pb 2019-2020 I'T. B IECHBIX MAaCCH-
BaX, JieCOHaCaXAeHUIX CpelHecuOPCKOro IIOATaexkK-
HO-JIECOCTEITHOT'0 palioHa Ha TePPUTOPUHU VIPKyTCKOTO,
Kauyrckoro, bagHmaeBckoro, BoxaHckoro, OCUHCKOTO,
Basaraunckoro, HykyTckoro, KyiTyHCcKkoro, 3uMUH-
CKOT0, AHTapCKOT0, YCOJIbCKOT0, YepeMX0BCKOTO, [lle-
JIEXOBCKOTO MYHUIIWIIAJbHBIX PalioHOB VpKyTCKOMU
obyacTu; B BalikaJbCKOM TOPHOM JIECHOM paiioHe,
BRUIFOUatoIieM CIroassHCKuH, OJIbXOHCKUHN, DKy TCKU
MYHUITUTIAJIbHbIE PAOHBI, a TaK)Ke B AyiTae-CasHCKOM
TOpPHO-TaeXXHOM palioHe Ha Tepputopuu Illegexos-
CKOTO MYHUIIUITAJIbHOTO paiioHa. O6cyief0BaHUIO
TIO/IBEPTAJINCh TTPEUMYIIECTBEHHO XBOMHbBIE TTOPObI
IepeBbeB: JUCTBeHHUIIa cubupckasa (Larix sibirica),
cocHa oObIKHOBeHHas (Pinus sylvestris), cocHa KeJipo-
Bas cubupckas (Pinus sibirica), muxta cubupckas (Abies
sibirica), enb cubupckas (Picea obovata), TaKXXe UCCIEI0-
BaJIV Ha HAJIMYYe BPEIUTEJIEH 1 IMCTBEHHbIE ITOPOIbI
IlepeBbeB, TaKre Kak 6epessl (Betula spp.), 0CMHA O0OBIK-
"oBenHasa (Populus tremula), uBbl (Salix spp.).

MeTompl c60pa BKIIIOYAJIY SHTOMOJIOTUYECKOE KO-
IeHWe Y PYYHOU c60p HACEKOMBIX C TIOBPEXIAEMbIX
JIlepeBbeB, OTPAXMBAHNUE BETBEH IePEBbEB C UCIOJb-
30BaHVEM DHTOMOJIOTMYECKOIr0 30HTA, JIOB 6abouek
Ha UCKYCCTBEHHBIM MCTOUYHUK CBeTa. [Ipu pyvyHOM
cbope BU3yaTbHOMY 06CJIeIOBAHUIO B IIEPBYI0 OYEPEb
TIOMJIEXKAIN TePEeBbs, IIOBPEXIEHHbIE TIEPBUUYHBIMU
HaCeKOMbIMU, TIOYKapaMU, BETPOM, ITHU U TTOPYOOUHBIE
OCTAaTKM Ha MeCTaxX 3arOTOBOK JIpeBecuHbI (puc. 1).
Taxoxe oTbupanuch 06pasIlbl CIIMJIOB C IPU3HAKaAMHU,

indicator, the region is among the most wooded among
the constituent entities of the Russian Federation.

The total timber stock is 8,567.9 million m3. The
forest fund is represented by 72.6% of plantations with
a predominance of conifers, 19.6% — deciduous, and
7.7% of the land is occupied by shrubs. Coniferous fo-
rests are dominated by tree species with valuable types
of wood: larch, pine, cedar and spruce. Deciduous fo-
rests are dominated by aspen and birch. There is pop-
lar, alder, willow, mountain ash, bird cherry (State re-
port, 2021).

Insects, as the most important component of fo-
rest biocenoses, play a huge role in their formation, af-
fect the vegetative mass, seed productivity, growth and
the possibility of forest renewal, including determining
the change in species of woody and forest communi-
ties. The most important condition for the formation of
the composition of harmful forest entomofauna is the
species and age composition of forests.

Dendrophilous insects in the Angara Region, in
terms of their influence on the stability of forest stands,
occupy the third place after fires and forest diseases.
The proportion of pine forest pest outbreaks is 73.2%
of the total area of pest outbreaks that were active at the
end of 2019, leaf pests — 3.7%, forest diseases — 14.3%,
stem pests — 8.8%. The dynamics of the areas of pest
outbreaks in Irkutsk Oblast has a wave-like character
and mainly depends on natural conditions (Runova,
Bazylnikov, 2020).

MATERIALS AND METHODS

The survey and collection of insects was carried out
from May to October 2019-2020 in woodlands, forest
plantations of the Central Siberian subtaiga-forest-
steppe region on the territory of the Irkutsky, Kachug-
sky, Bayandayevsky, Bokhansky, Osinsky, Balagansky,
Nukutsky, Kuytunsky, Ziminsky, Angarsky, Usolsky,
Cheremkhovsky, Shelekhovsky Municipal Districts of
Irkutsk Oblast; in the Baikal mountain forest region, in-
cluding the Slyudyansky, Olkhonsky, Irkutsky Municipal
Districts, as well as in the Altai-Sayan mountain taiga re-
gion on the territory of the Shelekhovsky Municipal Dis-
trict. Coniferous tree species were mainly surveyed: Si-
berian larch (Larix sibirica), Scotch pine (Pinus sylvestris),
Siberian pine (Pinus sibirica), Siberian fir (Abies sibirica),
Siberian spruce (Picea obovata); deciduous trees such as
birch (Betula spp.), aspen (Populus tremula), willow (Salix
spp.) were also examined for pests.

Collection methods included entomological mow-
ing and manual collection of insects from damaged
trees, shaking off tree branches using a beating net,
and catching butterflies with an artificial light source.
During manual collection, trees damaged by primary
insects, fires, wind, stumps and felling residues at the
sites of timber harvesting were primarily subject to vi-
sual observation (Fig. 1). We also took samples of cut-
tings with signs indicating the presence of stem pests.

To catch imagoes of Ips sexdentatus, I. typographus
and Pityogenes chalcographus (Linnaeus, 1761) phero-
mone traps of the barrier-funnel type with pheromones
produced by FGBU “VNIIKR” were used (Fig. 2). The
traps were set at a height of 1.5-2 m from the soil level
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during the flight of bark beetles,
according to the instructions.

The collected material was
preserved in different ways: pre-
imaginal stages of insects were
fixed in 70% ethanol, moths
were placed in special envelopes
or entomological boxes, beetles
were also placed in entomologi-
cal boxes or laid out on mattress-
es (Fig. 3).

Lepidoptera were identified
by morphological features: for
imagoes — wing venation, wing
pattern and color, eye structure,
male genitalia slides, for caterpil-
lars — chaetotaxy, coloration, ar-
rangement of crochets on the ab-
dominal legs, and other features.
Identification keys were used
(Zolotukhin, 2015; MR VNIIKR
No. 20-2015).

Representatives of Coleop-
tera — both beetles and larvae -
were identified using morphologi-
cal characters using the relevant
literature (Tatarinova et al. 2016;
Krivolutskaya, 1996; Stark, 1952;
Cherepanov, Cherepanova, 1975;
Cherepanov 1979, 1981, 1983;

Puc. 1. C60p 3HTOMOJIOrMYECKOro
MaTepuana kcunogaros

B YCONbCKOM necHuyectse, 2019 r.
(choTo H.U. Konecosolt)

Puc. 2. YcTtaHOBKa (hepOMOHHON NOBYLLKMU
nns otnosa umaro Ips typographus

B CniogsaHCKOM necHuyectse, 2020 .
(choTo A.A. MeTpuk)

Fig. 1. Collection of entomological material Fig. 2. Setting a pheromone trap
of xylophages in Usolsk Forestry, 2019 for catching imagoes of Ips typographus
(photo by N.I. Kolesova) in Slyudyansk Forestry, 2020

(photo by A.A. Petrik)

yKa3bIBAOU[MMHU Ha MPUCYTCTBYUE CTBOJOBBIX BpeLu-
TeJewn.

IOnsa otimoBa umaro Ips sexdentatus, I. typographus,
rpaBepa 06bIKHOBEHHOTO Pityogenes chalcographus (Lin-
naeus, 1761) UCIoab30BaIrCh (hePOMOHHBIE JIOBYIIKU
6apbepHO-BOPOHYATOrO TUITA ¢ (PEPOMOHAMYU ITPOU3-
BozcTBa PI'BY «BHUUKP» (puc. 2). JIOByLUIKY yCTaHAB-
JIMBAJIX Ha BbICOTe 1,52 M OT yPOBH I10YBHI B [IEPUOL,
JIETA KOPOELOB, COTJIACHO MHCTPYKIIVU.

CobpaHHBIN MaTepraj COXPAHSJICSA Pa3IUYHBIM
croco60M: IperuMaruHaJlbHble CTAIUN HACEKOMBIX
¢ukcrupoBanuch B 70%-M 3TUIIOBOM CITUPTE, 6a60UKYU
TIOMEIIAJIVCh B CIlelialibHble KOHBEPTHI UJIU B 3HTO-
MOJIOTUYECKUE KOPOOKU, KYKU TakKe TTOMeLIaInCh
B BHTOMOJIOTUYEeCKUEe KOPOOKY IGO0 pPacKIaIbIBaINCh
Ha MaTpacuku (puc. 3).

VneHTUUKAIIUI0 YeIlyeKPbIIbIX ITPOBOIUIN
110 MOP(hOJIOTUYECKUM IIPU3HAKAM: y UMaro — XUJIKO-
BaHUeE KPbUIbEB, PUCYHOK M OKPAaC KPBLJILEB, CTPOEHUE
rj1a3, MUKpPOTIpernapaThl TeHUTAJIuN caMIloB, Y ryce-
HUII, — XeTOTaKCUSsI, OKpacKa, pacroyio)KeHre KPIOUKOB
Ha GPIOUIHBIX HOTAX U APYTYe MPpUu3HaKku. s UIeHTH-
(ukanuy nCIoIB30BaAIY OTIpefeauTenu (30JI0TYXH,
2015; MP BHUVKP N2 20-2015).

IMpencraButesieii Coleoptera — Kak >KyKOB, Tak
U JIMYMHOK — UAeHTUDUIUPOBAIN C TIOMOIIbI0 MOP-
(onornyeckux NPU3HAKOB C UCIIOJIb30BAHUEM COOT-
BeTCTByloIIel JuTeparypsl (TaTapruHoBa u fp. 2016;
Kpuonynkag, 1996; Crapk, 1952; UepenaHos, Yepe-
maHoBa, 1975; YepenanoB 1979, 1981, 1983; UxeB-
CKU# U 1p., 2005).

PE3VYJIbTATBI U OBCYXKJEHUE

[To cBOeMy BO3LEHCTBUI0O Ha JIeCHble DKOCHUCTE-
MBI U3 XBOe- U JIUCTOTPLI3YIINX BpeAuTesel 0cobo

Izhevsky et al., 2005).

RESULTS AND DISCUSSION

Siberian silk moth Dendrolimus sibiricus Tschetverikov,
1908 stands out among the pine and leaf-eating pests
in terms of its effect on forest ecosystems. This phyllo-
phagus in Siberia is one of the most harmful pests of
coniferous forests. Sporadic mass outbreaks of the pest
lead to significant changes in the structure of boreal
forests, the death of stands and a change in biocenosis
(Leontiev, 2015).

When coniferous trees grow together, it damages
primarily fir, cedar and larch. The caterpillars of the Si-
berian cocoon moth feed on the needles of Scots pine
and spruce extremely reluctantly. The dark coniferous
species (fir, cedar) are the most unstable to the Siberi-
an silk moth, and larch is the most resistant (Rozhkov,
1963, 1965).

The Siberian silk moth is detected in forest phy-
tocenoses with the participation of conifers almost
throughout Irkutsk Oblast. The biotopic distribution of
the species is mosaic, since it avoids pure pine forests
and mixed stands with a predominance of deciduous
species. The species inhabits subtaiga, southern taiga
and mountain taiga coniferous forests.

The population density of the Siberian silk moth
and the ability to form outbreaks of mass reproduction
correlate with the heat and moisture supply of bio-
topes. In Irkutsk Oblast, the most frequent outbreaks
are formed in subtaiga larch forests and southern tai-
ga fir-cedar blueberry-small-grass-green moss forests
(Epova and Pleshanov, 1995). According to the results
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BhIZIENIIeTCS CUOMPCKUY meaKonpsan Dendrolimus si-
biricus Tschetverikov, 1908. 3toT dunnodar B Cubu-
PU SBJISIETCS OOHUM M3 CAaMbIX OIIACHBIX BpeguTesei
XBOMHBIX JIECOB. [IeprofnuecKrie MacCOBBIE BCITBIIIKY
BPEeNUTENS TPUBOAAT K CYI[eCTBEHHBIM U3MEHEHU-
SIM CTPYKTYPbI 60peaibHbIX JIECOB, TUOEJIN IPEBOCTOER
U cMeHe 6uolleHo3a (JIeoHTbeB, 2015).

[Ipy COBMECTHOM TIPOM3PACTAHUY XBOUHBIX T10-
PO/, IEPEBBEB OH MOBPEXKIAET B IIEPBYIO0 OUePEb TUX-
Ty, KeJIP U INCTBEHHUILY. XBOE COCHBI OOBIKHOBEHHO
U eJIV TYCEHUIIbl CUOUPCKOTO KOKOHOIIPSLA TUTAIOTCS
KpaiiHe HeoxO0THO. CaMble HEyCTOWUYMBhIE K CUGUP-
CKOMY IIEJKOMIPSALY TEMHOXBOWHBIE TIOPO/BI (ITUXTA,
KeZp), a HauboJjiee yCTOMUYMBa JUCTBeHHUIIA (POXKKOB,
1963, 1965).

CubupCKUY IMEJKOIIPS BCTPeYaeTCs B JIECHBIX
(¢uToIIeHO3aX C yUaCTHEM XBOMHBIX TTOPOJ, ITPAKTHYUe-
CKH T10 BCcel TeppuTopuu VpKyTcKol ob6nacTu. BuoTo-
UYecKoe paclipeesieHre BUa HOCUT MO3auYHbIN
XapakTep, IMMOCKOJIbKY OH n36eraeT YMCThIX COCHIKOB
¥ CMeIIaHHbIX HaCaXKIeHUH C IpeodIagaHueM JIUCT-
BEHHBIX ITOPOJ. By HacessgeT MoATae)KHble, I0)KHOTAa-
e)XHble ¥ TOPHO-Tae)XHbIe XBOMHBIE JIeca.

[TJI0THOCTD MOMYJIAIMI CUOGUPCKOTO IIEeJTKOIPS-
IIa ¥ CIIOCOOHOCTDh (hopMUPOBATh OUaryu MacCOBOTO
Pa3sMHOXXEHUS KOPPENUPYIOT C TEILJIO- U Biaaroobec-
eueHHOCTbI0 6u0oTOMmOB. B VpKyTCKOU obGJyiacTu
HauboJsiee yacTo oyaru (GOPMUPYIOTCS B TTOATAEKHBIX
JIMCTBEHHUYHUKAX PA3HOTPABHBIX U I0XKHOTAEKHBIX
MUXTOBO-KEJIPOBBLIX YUePHUUYHO-MEJIKOTPaBHO-3€eJIe-
HOMOIIIHBIX Jiecax (J10Ba, [lnemanos, 1995). CoryacHo
pesysibTaTaM OCeHHel MHBeHTapu3aluu jecoB 2019 1.,
npoBefeHHoOU punuanom PBY «Pocyecosamura» —
«LleHTp 3amuThI Jieca UPKYTCKOM 06/1aCcTy», TLIOILA b
0YaroB CUOMPCKOTO IIEJKOIPsa Ha TeppUuTopuu Mip-
KyTCKOI obJiacTu cocrasisia 61 895,4 ra (Tocynmap-
CTBEHHBIN Jokaaz, 2021).

IIpu obcaemoBanuu B 3-i mekaze masg 2019 .
JIECHOTO MaCCHBa C MpeobaagaHueM IPEBOCTOS JUCT-
BEHHUIIBI cubupcKo (Larix sibirica Ledeb.) Kauyrckoii
Iauuy BepxoJIeHCKOTO0 yYacTKOBOro jecHu4YecTBa Ka-
YyTCKOTO JIECHUYeCTBa Ha JIMCTBEHHUIlE U COCHE
06bIKHOBEHHOU (Pinus sylvestris L.) 6p111 co6paHbl
TyCeHUIbl cubUpcKoro menkonpsama II u 111 Bo3pac-
tTa. O6beJlaHue XBOU TYCEHUIIAMU B 3TOT ITEPUOJ, Xa-
PaKTepPU30BaJIOCh KaK HE3HAUYUTEJIbHOE, HO YXKe IIpU
nccaeIoBaHUU JaHHOM MecTHOCTU 17 uioHg 2020 T.
KapTUHA KapAWHAaJIbHO IIOMEHJIach: OTMeUueHa Mac-
coBas gedonuanusg CUOUPCKUM LIEJKONPSAIOM KaK
JINCTBEHHUIIBI, TAK U COCHEI (puc. 4). Takxe cobpa-
HBI I'YCEHUIIbI CTAPIIUX BO3PACTOB U KYKOJIKU BMECTE
¢ KoKoHaMmu (puc. 5, 6).

YacThb cobpaHHOTO MaTepuasa 6bL1a 3aUKCHPO-
BaHa B 70%-M 3TUJIOBOM CIIUPTeE, a ApyTras Obljia IToMe-
1IeHa B CaJIKU 1 MCIT0Ib30BaJIach JIJI BbIBEIEHUSI UMAaro
LIEJIKOTIPSIIa B JIJAOOPATOPHBIX YCIOBUSX IIPY TEMIIE-
patype 22-25 °C. IIepBbili BBIX0OJ, 6a00UeK U3 KYKO-
JIOK Habromascsa 29 nioHs, a OCHOBHOI — B 2-1 IeKazle
uioJs. B HacaxxmeHusSx BepxosieHCKuX JiecHudecTB (Ka-
uyyrckoe, JKuranoBckoe, KazaunHcko-JIeHCKoe) cU-
OMPCKUU IIEJKOIPSM pPa3BUBaeTCd II0 2-JIETHEH
reHepaluu. 37eCb BPpeIUTENIb PacIpoCTpaHeH KakK
B TEMHOXBOMHBIX, B OCHOBHOM C IIpeobafaHreM Kel-
pa, Tak U B JIMCTBEHHUYHBIX IpPeBOCTOAX. KempoBas
paca meJKoIIpsaia B 3TUX palioHaX JIETAET 10 YeTHBIM
romaM. [TomysIAaIuy, pa3BUBAIOIIVECS B IUCTBEHHNY-
HUKaX, UMEIT CMeNIaHHY reHepanuio (Muxanios,

of the autumn forest inventory in 2019, conducted by
the branch of the Federal Budgetary Institution “Rus-
sian Center of Forest Health (Roslesozashchita)” — Fo-
rest Protection Center of Irkutsk Oblast, the area of
Siberian silk moth outbreaks in Irkutsk Oblast was
61,895.4 hectares (State report, 2021).

When surveyed in the 3™ decade of May 2019, a fo-
rest with a predominance of tree stands of Siberian larch
(Larix sibirica Ledeb.) in Kachug dacha of Verkholensk
Forestry Guard Department of Kachug Forestry, Sibe-
rian silk moth caterpillars of the II and III instars were
collected on larch and Scots pine (Pinus sylvestris L.). The
eating of needles by caterpillars during this period was
characterized as insignificant, but already during the
study of this area on June 17, 2020, the picture changed
dramatically: mass defoliation of both larch and pine by
the Siberian silk moth was noted (Fig. 4). Also, caterpil-
lars of older instars and pupae together with cocoons
were collected (Fig. 5, 6).

Part of the collected material was fixed in 70%
ethanol, and the other was placed in cages and used
to hatch adult silk moths under laboratory conditions
at a temperature of 22—-25 °C. The first emergence of
moths from pupae was observed on June 29, and the
main one — in the second decade of July. In the plan-
tations of the Verkholensk Forestries (Kachug, Zhiga-
lovsk, Kazachinsko-Lensky), the Siberian silk moth
develops after a 2-year generation. Here the pest is
widespread both in dark conifers, mainly with a pre-
dominance of cedar, and in larch stands. The cedar race
of the silk moth flies in these areas in even years. Popu-
lations developing in larch forests have a mixed gene-
ration (Mikhailov, Sumina, 2012). In the studied out-
break, we noted a 2-year generation of development.

In addition to the Kachugsky District, the caterpil-
lars of the Siberian silk moth were detected at random

Puc. 3. Yactb cbopoB  Fig. 3. Part of the collection
YKECTKOKPbIIbIX of Coleoptera
(thoTo B.®d. Kob63apsa)  (photo by V.F. Kobzar)
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Puc. 4. OepeBbsa nuctBeHHuubl  Fig. 4. Larch and pine
1 COCHbI, MOBpPEeXAeHHble trees damaged by

CUBMPCKUM LWeNKonpsifoM the Siberian silk moth
(choTto B.®d. Kob3aps) (photo by V.F. Kobzar)

CyMmuHa, 2012). B o6ciegyeMoM HaMU o4Yare TakxXe OT-
MeueHa 2-JIeTHS s reHepallys pa3BUTHUS.

Kpome Kauyrckoro paiioHa I'yCeHUIIbI CUOGUPCKO-
TO IMIEJKOTPAAA ObLIY BhIIBJIEHBI eIUHUYHO B OJib-
XOHCKOM, BagHunaeBckoM, CioggHCKOM, VIPKYTCKOM,
[lle1ex0BCKOM palioHaX Ha ey CUOUPCKOU, Keape
¥ INCTBEHHUIIE.

B xo[le TI0JIEBBIX DKCIIeAUIINY B UIOHE — aBTYCTe
2019-2020 rr. Ha TeppuTopuy OJIBXOHCKOTO paiioHa
(BaiikaJbCKUI TOPHBIHM JeCHO! paiioH), CapMUHCKOH
naun OJIbXOHCKOT'O YYaCTKOBOIO JIECHUUECTBA U TEX-
HUYecKoro yuyactka N2 1 Byrynib-
IeMCKOTO Yy4YaCTKOBOTO Jec-
HM4YeCcTBa OTMEUYeHO MaccoBoe
3acejieHVeE JIMCTBEHHUI] T'yCEeHU-
1MaMy HeMapHOTo IMIeJKOIIPsIIa
Lymantria dispar (Linnaeus, 1758)
(puc. 7, 8). Taxxxe B OJIbXOHCKOM
Y4YaCTKOBOM JIECHUYECTBE BhISB-
JIEHBI B HE3HAUUTEIBHOM KOJIU-
4YecTBe T'yCEeHUIIbl 3TOr0 Bpefu-
TeJisg Ha uBe Salix sp.

SfinekNagKky 3TOT0 BUIA
00HAPYKUBAJNCh B OCHOBHOM
Ha CKaJllbHBIX OOHaXXeHUIX
Ha CKJIOHAX Top, YTO IBJISIETCS
OTJINUUTEIbHON 0CO6EHHOCThHIO
JIJIST BOCTOUYHOCUOUPCKOM Teo-
rpaduyeckoi opMbI JaHHOTO
Bpenutens (FTHuHeHKo, 2003).
CpenHee KOJUUYECTBO HAUIL,
Ha ofHYy sAlllekyganky B 2019 1.
cocTaBujio 235 mrT., B 2020 1. —

in the Olkhonsky, Bayandayevsky, Slyudyansky, Ir-
kutsky, Shelekhovsky Districts on Siberian spruce, ce-
dar and larch.

During field expeditions in June — August
2019-2020 on the territory of the Olkhonsky District
(Baikalsky mountain forest region), the Sarminskaya da-
cha of the Olkhonsky District Forestry and the technical
site No. 1 of the Buguldeysky District Forestry, a mass co-
lonization gypsy moth Lymantria dispar (Linnaeus, 1758)
caterpillars was noted on larch trees (Fig. 7, 8). Also, in
Olkhonsk Forestry Guard Department, a small number of
caterpillars of this pest were found on the willow Salix sp.

Ovipositions of this species were found mainly
on rocky outcrops on mountain slopes, which is a dis-
tinctive feature for the East Siberian geographic form
of this pest (Gninenko, 2003). The average number of
eggs per egg-laying in 2019 was 235, in 2020 — 215.

Some of the collected older gypsy moth caterpillars
were infected by entomophages of the Braconidae fami-
ly. The infection of the observed caterpillars with these
parasites in 2019 was 18%, and in 2020 — 22%. Before
pupation, the larvae of the parasite emerge and pupate
in silky light cocoons on the host’s dead body (Fig. 9).

In the caterpillars and pupae of the pest, another
entomophage was also recorded, which also plays a
significant role in the natural regulation of the gypsy
moth population: these are tachina flies of the Tachi-
nidae family (Fig. 10). The infection of the analyzed
silk moth caterpillars with tachinas in 2019 was 21%,
and in 2020 — 32%. Adult tachinas feed on the nectar of
flowers, the larvae feed inside the caterpillars, pupation
occurs in a false cocoon inside the dead larva or outside
it (Vorontsov, 1982).

According to the observations of 2019-2020 in the
studied areas mass flight of gypsy moths was recorded
in the 1% decade of August.

215 mT. Puc. 5. l'yceHuubl cMOUPCKOro Wwenkonpsaa Puc. 6. l'yceHnL,a 1 KOKOHbI cMbUpCcKoro
YacTh COGPAHHBIX [yCeHHUI] Ha INCTBEHHMLE (hoto B.®d. Kob3aps) wenkonpsapa (hpoto B.d. Kob3aps)

CTapIIero Bo3pacTa HEIIapHOI'o  Fig. 5. Caterpillars of the Siberian silk
mIeJIKOIpsAaa ObLIN MMOPaXXeHbl  moth on larch (photo by V.F. Kobzar)
sHTOMO(aramu cemelicTna Bra-

conidae. 3apaXeHHOCTh HAOJIIO-

IaeMbIX I'yCEeHUI] JaHHBIMU ITapa3utaMu B 2019 1. co-

craBuia 18%, a B 2020 1. — 22%. [Tepe] OKyKJIBaHVEM

JIMUMHKY [Tapa3uTa BIXOAAT HAPY>Ky U OKYKJIMBAIOTCS

Fig. 6. Caterpillar and cocoons of the
Siberian silk moth (photo by V.F. Kobzar)
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it

Puc. 7. l'yceHnua HenapHoro Fig. 7. Gypsy moth
lwenkonpspa Ha nucTBeHHuue  caterpillar on larch
(¢poTo B.®d. Kob63aps) (photo by V.F. Kobzar)

B IIEJIKOBUCTHIX CBETJIBIX KOKOHAX Ha TPYIIE X035U-
Ha (puc. 9).

B ryceHuIiax U KyKOJKax BpenuTesis 3aUKCH-
POBaH U Jpyroi saHTOMOMAar, KOTOPHIA TaK)Ke UTPAET
3HAYMTEIbHYIO POJIb B ECTECTBEHHOM PETYJINPOBAHUY
YMCJEHHOCTU MOMyIIlUY HEeTTapHOTO IIeJKOIIpsIa:
3TO0 MyXxu-TaxuHbl ceMelicTBa Tachinidae (puc. 10).
3apa)keHHOCTb ITPOAHAJU3WPOBAHHBIX TYCEHUI]
meskonpana taxuHamu B 2019 r. coctaBuya 21%,
a B 2020 1. — 32%. B3pocible TaXUHBI IUTAIOTCS HEK-
TapOM I[BETKOB, INUMHKY ITUTAIOTCSA BHYTPY T'YCEHUII,
OKYKJIMBaHUE TIPOUCXOIUT B JIOXKHOM KOKOHE BHYTPHU
morubIIel IMYNHKY Ui BHe ee (BopoHIioB, 1982).

ITo HabmogeHusaM 2019-2020 IT. B ucClieLyeMbIX
MECTHOCTSIX MacCCOBBII JIET 6a604eK HEMAPHOTO IIeJI-
KOTIpsiia OTMeYeH B 1-11 Iekazie aBrycra.

B necax Cubupu u JaabHero BocToKa XXyKu-ycauu
BMeCTe C KOpoeJaMU COCTAaBJISIIOT OCHOBY KOMILJIIEKCOB
CTBOJIOBBIX Bpemuteseir (Mamaes, 1985). 3a pefkum
UCKJIIOUEHWEM, 3TY BPEAUTENM He HallaJaT Ha Co-
BePILEHHO 3[I0POBbIe PACTEHUS, a IPEATIOUNTAIOT OC-
JlabJieHHbIE, OTMUPAIOIIYE WU MTOJIHOCTBIO YCOXIIYE
nepeBbst (POXXKOB 1 Ip., 1966; PoxxkoB, Macceib, 1982).
Ha teppuTtopuu VpKyTCKO# 06JaCcTH 3apeTUCcTPUPO-
BaHO 127 BUOB HACEKOMBIX — KCHJIO(aroB XBOMHBIX
nopop, (AragoHoBa, AHTOHOB, 2014).

[To nToraM oGClielOBAaHUM B MEPBYI0 OUEPEH
BETPOBAJIOB, rapel, MeCcT 3aTOTOBOK JPEBECUHBI, Jie-
COHACaXAeHUH, MOBPEXIEHHBIX KcuaodaramMmu, mpo-
u3BelleH c60p KYKOB U JIMUUHOK ycadel poza Mono-
chamus Dejean, 1821, UMeOUINX KAPAHTUHHBIN CTATyC
nas Poccuiickoit demepaliuu. Bcero BhIIBIEHO 5 BU-
IoB: Monochamus sutor, M. urussovi, M. galloprovincialis,
M. impluviatus, M. saltuarius. VI3 HUX IoceqHYe 2 BUIa
BBISIBJISIJINCH PenKko: M. impluviatus — 22 3K3eMILISIpa,
M. saltuarius — 11 5K3eMILIIPOB.

Kpome moBpexeHUsT XBOMHBIX ITOPo, B Baja-
raHCKOM paiioHe 3a)MKCUPOBAHO PA3BUTHE JIMUMHOK
M. urussovi Ha Gepese. JIET umaro Monochamus HabJIIo-
Iajcs ¢ 3-1 JeKaibpl Mas 10 KOHIIA aBryCcTa, HanuboJIb-
1ree KOJUYECTBO OTJIOBJIEHHBIX KYKOB IIPUXOIUTCS
Ha 2-10 ¥ 3-10 JeKaLy noJis. Takke B 06CIeJOBaHHBIX
COCHOBBIX JiecaxX BBIIBJSJINCH 3 Buma poxa Acantho-
cinus Dejean, 1821: Acanthocinus aedilis (Linnaeus,
1758), A. carinulatus (Gebler, 1833) u A. griseus (Fabri-
cius, 1793).

In the forests of Siberia and the Far East, longhorn
beetles, together with bark beetles, form the basis of
complexes of stem pests (Mamaev, 1985). With rare
exceptions, these pests do not attack perfectly healthy
plants, but prefer weakened, dying or completely withe-
red trees (Rozhkov et al., 1966; Rozhkov and Massel,
1982). On the territory of Irkutsk Oblast, 127 species
of insects, xylophages of conifers, have been registered
(Agafonova, Antonov, 2014).

Based on the results of surveys of windblows,
burnt-out areas, timber harvesting sites, forest plan-
tations damaged by xylophages, beetles and larvae of
the genus Monochamus Dejean, 1821 of quarantine sta-
tus for the Russian Federation were collected. A total of
5 species were detected: Monochamus sutor, M. urussovi,
M. galloprovincialis, M. impluviatus, M. saltuarius. Of these,
the last 2 species were rarely detected: M. impluviatus —
22 individuals, M. saltuarius — 11 individuals.

In addition to damage to conifers, the develop-
ment of M. urussovi larvae was recorded in the Balagan
region on birch trees. The flight if Monochamus imagoes
was recorded from the last week of May till the end of
August, the most beetles being collected in the second
half on July. Also, in the surveyed pine forests, 3 spe-
cies of the genus Acanthocinus Dejean, 1821 were identi-
fied: Acanthocinus aedilis (Linnaeus, 1758), A. carinulatus
(Gebler, 1833) and A. griseus (Fabricius, 1793).

Larvae of Altai larch longhorn beetle Xylotrechus al-
taicus (Gebler, 1836) were collected from viable larch
in Olkhonsky District. Currently, this pest is relative-
ly rare.

Of the longhorn beetles developing on decidu-
ous trees there were detected: Saperda perforata (Pal-
las, 1773), Xylotrechus rusticus (Linnaeus, 1758), Stran-
galia attenuata (Linnaeus, 1758), Lamia textor (Linnaeus,
1758) and Rhaphuma gracilipes (Faldermann, 1835).

During the 2019-2020 field seasons, in the Slyu-
dyansky District (near the village of Utulik) in a cedar-fir-
birch-forb forest on Siberian fir, all development stages
of Polygraphus proximus Blandford, 1894 were collected.

Puc. 8. JluctBeHHUUa,
nopa)keHHas HenapHbIM

Fig. 8. Larch affected
by the gypsy moth
wenkonpsnom B OnbxoHckoM  in the Olkhonsky

Y4aCTKOBOM NecHMYecTBe, District Forestry, 2020
2020 . (choTo B.®d. Kob3aps) (photo by V.F. Kobzar)
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Puc. 9. l'yceHuua HenapHoro  Fig. 9. A gypsy moth
wenKonpsaa, NopaxeHHas caterpillar affected by
3aHTOMOCharom cemericTea an entomophage of the
Braconidae Braconidae family
(choTo A.A. MeTpuk) (photo by A.A. Petrik)

Puc. 10. l'yceHnua HenapHoro  Fig. 10. A gypsy moth
wenkonpsaa, noppexaeHHaa  caterpillar damaged

JIMUMHKOMN MYyXU-TaXUHbI
(choTo B.®d. Kob3aps)

by a tachina fly larva
(photo by V.F. Kobzar)

B Oibx0HCKOM patioHe C )KM3HEeCII0COOHOM JIUCT-
BEHHUIIBI ObIIM COOPAHbBI IMUYMHKY aJITANCKOTO JIUCT-
BEeHHUYHOTO ycaua Xylotrechus altaicus (Gebler, 1836).
B HacTogIIee BpeMs LaHHbBIN BPeLUTe/b BCTPeUYaeTCs
CPaBHUTEJIbHO PEIKO.

V3 ycaueil, pa3BUBAIONIUXCS HA JePEBbIX JIUCT-
BEHHBIX TIOPO/I, BRISBJISLIUCH: Saperda perforata (Pallas,
1773), Xylotrechus rusticus (Linnaeus, 1758), Strangalia
attenuata (Linnaeus, 1758), Lamia textor (Linnaeus,
1758), Rhaphuma gracilipes (Faldermann, 1835).

B TeueHue mojeBbIX ce30HOB 2019-2020 rr.
B CJIFO[ITHCKOM paiioHe (OKPECTHOCTHU MOCENIKA YTYIINK)
B KeJIPOBO-ITUXTOBO-6epe30BO-Pa3HOTPABHOM JIECY
Ha [TUXTe CUOMPCKOM ITPOU3BOLUIICS COOP BCEX CTAANM
pasBuTHg yccyputiickoro rojgurpada Polygraphus proxi-
mus Blandford, 1894. B uccnesyeMoli MECTHOCTH IIPU-
CYTCTBUE NAHHOTO BPELUTEJS BIIEPBBIE 3aPETUCTPU-
poBaHO Ha TeppuTopuu VpKyTckoi obmactu B 2017 1.
(BeicTpoB u Ap., 2019). B 2019 r. HaMu ObLIX OTMEUYEHBI
KaK CTOSIIMe Ha KOPHIO CYXOCTOMHBIE IePEBBS ITOCTE
IMopakeHus moaurpadom, Tak U )KUBbIE JePeBbs, 3a-
CeJIeHHbIE BPEIUTEIEM WJIY NMeIollre IIPU3HaKY I10-
IIBITOK BHeApeHus (puc. 11). A yxxe mpu 06ciieJoBaHUN
B KOHIIe 3-11 mekaapl aBrycta 2020 . B JaHHOM oyare
HaOJII0AJI0Ch CTOIIPOIIEHTHOE 3acejieHNe IINXThI U ee
MaccoBas rubeb.

Yecyputiicku roaurpad aBisgeTcss NHBa3WBHBIM
BpeIuTeJIeM [aJlbHEeBOCTOUHOI'O IIPOMCXOXKIEHMS.
Kak omacHBIN BpeqUTENb IIUXThI OH CTaJl U3BECTEH

In the study area, the presence of this pest was first re-
corded in Irkutsk Oblast in 2017 (Bystrov et al., 2019).
In 2019, we noted both standing dead trees after being
hit by this pest, and living trees inhabited by it or show-
ing signs of attempts of introduction (Fig. 11). And al-
ready during the examination at the end of the last week
of August 2020, one hundred percent colonization of fir
and its mass death were observed in this outbreak.

Polygraphus proximus Blandford, 1894 is an inva-
sive pest of Far Eastern origin. As a dangerous pest of
fir, it became known relatively recently in a number of
regions of the European part of the country and in Si-
beria (Krivets et al., 2015). It is believed that the it first
settled on the southern coast of Lake Baikal, most like-
ly in 2005-2006 (Efremenko, Demidko, 2019). As of
August 26, 2020, the area of forest stands damaged by
Polygraphus proximus in the Slyudyansky District was
about 2.5 thousand hectares (https://rcfh.ru/news-fili-
als/24059.html).

In addition to Polygraphus proximus Blandford,
1894, beetles of other 18 species of Scolytinae were
collected. Most often, under the bark of coniferous
trees, mainly larch and pine, there were species such
as Ips sexdentatus, I. subelongatus, I. acuminatus (Gyllen-
hal, 1827), Orthotomicus proximus (Eichhoff, 1867), O. la-
ricis (Fabricius, 1792), and under the bark of Siberian
spruce — Ips typographus.

Along with manual collection, in 2020, bark beetles
were collected with pheromone traps, from which the
imagoes of the six-toothed spruce bark beetle, spruce
wood engraver, and a eight-toothed spruce bark beetle
were collected. In addition, pheromone traps intended
for the six-toothedspruce bark beetle collected Hylastes
cunicularius Erichson, 1836 (Shelekhovsky District) and
Ips duplicatus (Sahlberg, 1836) (Irkutsky District).

Among the bark beetles damaging deciduous trees,
Scolytus ratzeburgi Janson, 1856 and Trypodendron signa-
tum (Fabricius, 1787) were detected on a birch.

The list of detected species of insect pests in the
forests of Irkutsk Oblast based on the results of a 2-year
study is presented in the table (see Table).

CONCLUSION

As aresult of a 2-year study of forests on the territory of
Irkutsk Oblast, an extensive entomological material of
forest pests at various stages of development was col-
lected. There were detected and identified 55 species
from 11 families of insects, including 8 plant quaran-
tine species for the Russian Federation.

The collected entomological material will be used
for educational, scientific purposes and for the prepa-
ration of samples for interlaboratory comparison tests.
Part of the collected entomological material was trans-
ferred to FGBU “VNIIKR” for the formation of the ento-
mological collection fund.
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CPaBHUTEJIbHO HEABHO B PAMIE PETHOHOB €BPOIIEH-
CKO¥ vacTu cTpaHbl 1 B Cubupu (Kpusel u ap., 2015).
CuuTaeTcd, 4TO yccypulickuii monurpad BIIEPBBIE 3a-
cenuica Ha 0)KHOe rmobepeXkbe Balikaia, BeposTHee
Bcero, B 2005-2006 rT. (Edhpemenko, Iemuako, 2019).
[To cocTogHuU Ha 26 aBrycra 2020 r. rIomanb gpe-
BOCTOEB, ITOBPEXIEHHBIX YCCYPUNCKUM Tosurpadom,
B CIIIOITHCKOM paiioHe COCTaBJIsia OKOJIO 2,5 ThIC. Ta
(https://rcfh.ru/news-filials/24059.html).

Kpowme yccyputickoro nosurpada 6s11u co6paHbl
JKyKu elle 18 BumoB Scolytinae. Hau6osiee yacTo 1mof,
KOPO¥ XBOWHBIX MOPOJ, JEPEBbEB, TIPEUMYIIECTBEH-
HO JIMCTBEHHMUIIbI U COCHBI, 0GHAPYKUBAJIUCh TaKye
BUABI, KaK Ips sexdentatus, I. subelongatus, I. acuminatus
(Gyllenhal, 1827), Orthotomicus proximus (Eichhoff,
1867), O. laricis (Fabricius, 1792), a 11oJi KOPO# eJiu Cu-
6upckoii — Ips typographus.

Hapsny ¢ pyusbiM c6opoM, B 2020 I. OCyIIeCTBIIAT-
CsI OTJIOB KOPOEZOB C IIOMOIIBI0 (DePOMOHHBIX JIOBYIIEK,
U3 KOTOPBIX ObLIY N3BJIeUeHbI UMAaTro IIeCTU3y60ro KO-
poena, rpaBepa 06BIKHOBEHHOTO, KOpoea-Tumorpada.
Kpome Toro, Ha (hepOMOHHBIE JIOBYIIKY, ITPEHA3HA-
YeHHbIEe [IJI KOpoea MecTu3yooro, 6bLIN OTIOBIEHbI
eJIOBBIY KopHexus Hylastes cunicularius Erichson, 1836
(LlTeytexoBCKMIT palioH) ¥ KOPOen-IBOMHUK Ips duplicatus
(Sahlberg, 1836) (MpKyTCKUi paiioH).

Cpenu KopoezmoB, MOBPEXIAIOIIUX JIMCTBEHHBIE
TIOPOXbI IEePEeBbeB, Ha 6epese BhIIBIIEH 3a00JIOHHUK Oe-
pe30BbIit Scolytus ratzeburgi Janson, 1856 v ApeBeCUHHUK
MHOTOSIHBIN Trypodendron signatum (Fabricius, 1787).

[lepedeHb BHISIBJIEHHBIX BUJIOB HACEKOMBIX-Bpe-
IUTeJiell Ha TePPUTOPUH JiecOB VIpKyTCKOM obJiacTu
10 pe3yJibTaTaM 2-JIETHET'O UCCJIEOBAHUS IPEICTAB-
JieH B Tabsuile (cM. TabiuiLy).

3AKJ/IIOYEHUE

B pesynbTaTe 2-JIETHETO UCCIEJOBAHUS JIECOB HA TEP-
puTtopuu UpKyTCKOM 061acTy 6611 cO6paH OGITUPHBIN
SHTOMOJIOTUYECKUY MaTeprasl BpeqUTeeH JIECHBIX
TIOPO/I IePEBBEB B PA3JIMYHBIX CTAIUSAX PA3BUTUS. BbI-
SIBJIEHO U oTIpesiesieHo 55 BuoB u3 11 ceMelicTB Hace-
KOMBIX, B TOM YHCJIE 8 BUIOB, UMEIOIMX KapaHTUHHbIH
cratyc nys Poccuiickoit defepanimu.

Cob6paHHBIN SHTOMOJIOTUYECKUHN MaTepuas mo-
CJIY)KUT JIJIS WUCIIOJIb30BAHUS B YUEOHBIX, HAYUHBIX
LeJISX U TOATOTOBKY 06pasIioB IJisi MexJjiabopaTop-
HBIX CJIUYUTENbHBIX UCHBITAHUN. YacTb coGpaH-
HOTO HTOMOJIOTUYECKOTO0 MaTepuajia rmepemaHa
B ®I'BY «BHUUKP» nng opMupoBaHUSA SHTOMOJIO-
TUYECKOT0 KOJIJIEKIIMOHHOTO (oHA.
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Tab6auua

IlepeueHb BbISABJICHHBIX BUI0B HaCEKOMbIX-BpeauTe et
B Jiecax MIpKyTcKoii o61acTu (2019-2020 rr.)

Table
List of insect pest species detected in the forests of Irkutsk Oblast (2019-2020)
KopMoBoe
HassaHue Buja pacTreHue
Species Host plant MecTo c6opa (paitoHbI) Location of collection (Districts)
Cerambycidae
Monochamus sutor (L.) Pinus sylvestris VpkyTckuii, Kauyrckuii, ClIIofaHCKUN, Irkutsky, Kachugsky, Slyudyansky,
Picea obovata BasupmaeBckuit, bamaranckui, OcuHckuii, Bayandayevsky, Balagansky, Osinsky,
Larix sibirica Hyxyrtckuii, KyiiTynckuit, OnbxoHckuit,  Nukutsky, Kuytunsky, Olkhonsky,
Pinus sibirica 3umuHckuy, [llenexoBckuit, AHTapckuii, Ziminsky, Shelekhovsky, Angarsky,
Yconbckuit, Boxanckuii, YepemxoBckuii  Usolsky, Bokhansky, Cheremkhovsky
Monochamus urussovi Larix sibirica VpkyTckuii, Kauyrckuii, CIIOASTHCKUH, Irkutsky, Kachugsky, Slyudyansky,
Fischer Picea obovata BasupaeBckuit, Bamaranckuii, Ocuckuii, Bayandayevsky, Balagansky, Osinsky,
Pinus sylvestris HyxkyTckut, KyliTyHCKU#, OTbXOHCKUH, Nukutsky, Kuytunsky, Olkhonsky,
Betula pendula 3uMuHCKUH, [llenexoBckub, AHTapckuii, Ziminsky, Shelekhovsky, Angarsky,
Abies sibirica Yconbckuit, Boxanckuii, YepemxoBckuii  Usolsky, Bokhansky, Cheremkhovsky
Pinus sibirica
Monochamus Larix sibirica VpkyTckuii, Kauyrckuii, ClIoAssHCKUN, Irkutsky, Kachugsky, Slyudyansky,
galloprovincialis (Olivier)  Pinus sylvestris BasupmaeBckuit, Bamaranckuii, OcuHckuii, Bayandayevsky, Balagansky, Osinsky,
HykyTtckuii, KyiityHckuit, OnbxoHckuit,  Nukutsky, Kuytunsky, Olkhonsky,
3umuHckui, [llenexoBckuit, AHTapckuii, Ziminsky, Shelekhovsky, Angarsky,
Yconbckuit, Boxanckuii, YepemxoBckuit  Usolsky, Bokhansky, Cheremkhovsky
Monochamus Larix sibirica OnbxoHCcKuM, Bamaranckuit, ipkyrckuii, Olkhonsky, Balagansky, Irkutsky,
impluviatus Motsch. Pinus sylvestris Anrapckutt, [llesieXoBCKUN Angarsky, Shelekhovsky
Monochamus Picea obovata Banaranckuii, UpKyTCKUN Balagansky, Irkutsky
saltuarius Gebl. Larix sibirica
Acanthocinus aedilis (L.)  Pinus sylvestris OcuHCcKuM, UPKYTCKUHM, AHTApCKUH, Osinsky, Irkutsky, Angarsky,
Larix sibirica Banaranckuii, Kauyrckuii, Ycoabckui, Balagansky, Kachugsky, Usolsky,
Pinus sibirica lllenexoBckuii, BasiHOaeBCKUt Shelekhovsky, Bayandayevsky
Acanthocinus Pinus sylvestris OnpxoHCKUY, BamaraHcKui, Olkhonsky, Balagansky,
griseus (Fabr.) Larix sibirica BasiHmaeBCcKuit, AHTapPCKUN Bayandayevsky, Angarsky
Picea obovata
Acanthocinus carinulatus — Larix sibirica VpkyTckuii, AHTapCKUN Irkutsky, Angarsky
(Gebl.)
Arhopalus rusticus (L.) Pinus sylvestris AHrapckuii, UpKyTCKU, Angarsky, Irkutsky,
[IIesieXOBCKUMN Shelekhovsky
Tetropium Larix sibirica Banaranckuii, Yeonbckuii, Kauyrekui, Balagansky, Usolsky, Kachugsky,
gracilicorne Reitt. [IesnexoBckuit, UpKyTCKUii, AHTaPCKUN Shelekhovsky, Irkutsky, Angarsky
Tetropium castaneum (L.)  Pinus sylvestris VpkyTckuii, Banaranckuit, Cnogguckuit — Irkutsky, Balagansky, Slyudyansky
Picea obovata
Pinus sibirica
Callidium violaceum (L.) Larix sibirica Banaranckuii, OnbxoHckuii, Upkyrckuii, Balagansky, Olkhonsky, Irkutsky,
Pinus sylvestris BasiHmaeBCKui Bayandayevsky
Asemum striatum (L.) Larix sibirica BasiHmaeBCKui Bayandayevsky
Xylotrechus altaicus (Gebl.) Larix sibirica ONbXOHCKUN Olkhonsky
Xylotrechus rusticus (L.) Betula pendula BajaraHckuil, AHTapCKUHi Balagansky, Angarsky
Saperda perforata (Pallas) Populus tremula ~ VIpKyTCKU# Irkutsky
Lamia textor (L.) Salix sp. VIpKyTCKUt Irkutsky
Curculionidae
Orthotomicus laricis (F.) Pinus sylvestris WpkyTckuii, Banaranckuit, Kyiityackuit, Irkutsky, Balagansky, Kuytunsky,
Larix sibirica BasHpmaeBckui, [lleexoBCKUM Bayandaevsky, Shelekhovsky
Pinus sibirica
Orthotomicus proximus Pinus sylvestris UpkyTckuii, BoxaHckuit, OJIbXOHCKUH, Irkutsky, Bokhansky, Olkhonsky,
(Eichh.) Banaranckuii, AHTapckuii, Kauyrckui, Balagansky, Angarsky, Kachugsky,

[lesexoBckuit, KyHTyHCKUN

Shelekhovsky, Kuytunsky

Orthotomicus suturalis Gyll. Larix sibirica
Pinus sylvestris
Picea obovata

UepeMX0OBCKUM, OCUHCKUM, VIDKYTCKUH,
BagHpaeBckuii, BamaraHckui

Cheremkhovsky, Osinsky, Irkutsky,
Bayandayevsky, Balagansky
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Kopmosoe
HasBaHue Buja pacreHue
Species Host plant MecTo c6opa (paiioHbI) Location of collection (Districts)
Ips subelongatus (Motsch.) Pinus sylvestris Bamaranckui, OnbxoHckuit, HykyTckuyi, Balagansky, Olkhonsky, Nukutsky,
Pinus sibirica YepeMmxoBcKui, UpKyTckuit, Yeonbekuii  Cheremkhovsky, Irkutsky, Usolsky
Larix sibirica
Picea obovata
Ips acuminatus (Gyll.) Pinus sylvestris VpkyTckuii, Banaranckui, CioggaHckuit — Irkutsky, Balagansky, Slyudyansky
Pinus sibirica
Ips sexdentatus (Boern.)  Pinus sylvestris VipkyTckuii, OcuHcKui, [lle1eX0OBCKUH, Irkutsky, Osinsky, Shelekhovsky,
Picea obovata Kauyrckuii, Bamaranckuii, OnbxoHckudi, Kachugsky, Balagansky, Olkhonsky,
Larix sibirica HykyTckui Nukutsky
depoMOHHBIE
JIOBYIIKU
Pheromone traps
Ips typographus (L.) Picea obovata VipkyTckuit, CIIOIIHCKUN Irkutsky, Slyudyansky
depoMOHHBIE
JIOBYIIKY
Pheromone traps
Ips duplicatus (Sahlb.) depoMOHHBIE VIpKyTCKUA Irkutsky
JIOBYIIKU
Ha Ips sexdentatus
Pheromone traps
for Ips sexdentatus
Dryocoetes Pinus sibirica CIIOTHCKUH Slyudyansky
baikalicus Reitt.
Dryocoetes Pinus sibirica CITIOTHCKU T Slyudyansky
autographus (Ratz.)
Polygraphus Abies sibirica CIIIOITHCKUH Slyudyansky
proximus Blandf.
Tomicus minor Hart. Pinus sylvestris [TenexoBCKUM Shelekhovsky
Pityogenes Pinus sibirica VpkyTckuii, [lleieXOBCKUT Irkutsky, Shelekhovsky
chalcographus (L.) depoMOHHBIE
JIOBYIIKY

Pheromone traps

Scolytus ratzeburgi Jans.  Betula pendula Bamaranckui, UpKyTCKUHN Balagansky, Irkutsky
Trypodendron Betula pendula BamaraHckuit Balagansky
signatum (F.)
Hylastes cunicularius Er. ~ ®epoMOHHBbIE [ITesexoBCKUM Shelekhovsky
JIOBYIIKYU
Ha Ips sexdentatus
Pheromone traps
for Ips sexdentatus
Hylobius abietis (L.) Pinus sylvestris [lTenexoBckuy, HykyTtckuii, OnbxoHckuit, Shelekhovsky, Nukutsky, Olkhonsky,
3UMUHCKUN Ziminsky
Hylobius pinastri Gyll. Larix sibirica [IesteX0OBCKUMA Shelekhovsky
Pissodes castaneus CocHOBO- VIpKyTCKUA Irkutsky
(DeGeer) JINCTBEHHUYHBIN
aec
Pine-larch forest
Pissodes pini (L.) Pinus sylvestris OnbxXOHCKUY, Kauyrckui Olkhonsky, Kachugsky
Pissodes piniphilus (Hbst.)  Pinus sylvestris Ky#ryHCckuit Kuytunsky
Bostrichidae
Bostrichus capucinus (L.)  Pinus sylvestris VIpKyTCKU Irkutsky
Buprestidae
Dicerca furcata BepesoBo- VIpKyTCKU Irkutsky
(Thunberg) OCHHOBBIN JIeC
Birch-aspen
forest
Buprestis CocHOBO- OJBbXOHCKUH Olkhonsky
novemmaculata L. JINCTBEHHUYHBIHN
aec
Pine-larch forest
Buprestis rustica L. Pinus sylvestris VIpKyTCKUT Irkutsky
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KopmoBoe
HasBaHue Buza pacTteHue
Species Host plant MecTo c6opa (paiioHbI) Location of collection (Districts)
Phaenops cyanea (Fabr.)  Pinus sylvestris VIpKyTCKUii Irkutsky
Chalcophora mariana (L.)  Pinus Sylvestris VIpkyTckuii, AHrapckui, [llenexoBckuti  Irkutsky, Angarsky, Shelekhovsky
Erebidae
Lymantria dispar (L.) Larix sibirica OJbXOHCKUY Olkhonsky
Salix sp.
CBeToJIOBYIIKA
Light trap
Orgyia antiqua (L.) Larix sibirica ONBbXOHCKUY Olkhonsky
Euproctis similis (Fuessly) Populus tremula ~ ONbXOHCKUI Olkhonsky
Geometridae
Bupalus piniaria (L.) Pinus sylvestris VIpKyTCKU Irkutsky
Diprionidae
Diprion pini (L.) Pinus sylvestris YconbCKuin Usolsky
Lasiocampidae
Dendrolimus sibiricus Larix sibirica Kauyrckuii, [llenexoBckuit, pkyTckuit,  Kachugsky, Shelekhovsky, Irkutsky,
Tschetv. Pinus sylvestris BasumaeBckuit, CIIOSHCKUH, Bayandayevsky, Slyudyansky,
OJbXOHCKUYN Olkhonsky
Tortricidae
Choristoneura Betula pendula AHrapckui Angarsky
diversana (Hibner)
Ancylis sp. Betula pendula BasiHmaeBCKuUi Bayandayevsky
Drepanidae
Ochropacha duplaris (L.)  Betula pendula Banmaranckuit Balagansky
Noctuidae
Acronicta psi (L.) Populus tremula  YCOJIbCKUM Usolsky
Panolis flammea Pinus sylvestris CrrosHCKU M Slyudyansky
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AHHOTALIUA
B cTaThbe NPUBEMEHBI LaHHBIE, TIOJyUYeHHbBIE B XOJ€
WCITBITAHUN CUHTETUYECKOTO (DEPOMOHHOTO TIpera-
paTa npou3BOACTBa Becepoccuiickoro 1ieHTpa KapaH-
TuHa pactenuii (PI'BY « BHVIMKP») nJiss MOHUTOPUHTA
¥ OTJIOBA KAPAaHTUHHOI'O BPELHOTO OPraHu3Ma — KO-
PUYHEBO-MpaMOpHOro kiona Halyomorpha halys (Stal).
[TosieBOM CKPUHUHT KOPUYHEBO-MPAMOPHOI'0 KJIO-
Ia MPOBOJAMJIM HA TEPPUTOPUU IBYX TOCYLapCTB,
rIle BDEIUTENb He UMEEeT PETyIAIMOHHOI0 cTaTyca:
Pecniy6nuku BeHnrpuu u Pecry6nuku A6xasuu. s
anpob6anuu (GEepPOMOHHBIX JIOBYIIEK NMPUMEHSJIU
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ABSTRACT
The article provides the data obtained as a result
of testing a synthetic pheromone produced by the
All-Russian Plant Quarantine Center (FGBU “VNIIKR”)
for monitoring and collecting a quarantine pest —
brown marmorated stink bug Halyomorpha halys (Stal).
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CUHTETHUYECKYI CMech, pa3paboTaHHY IO OMITU-
MU3UPOBAHHOMY METOZY, KOTOPHIHM BKJIIOYAET B cebs
CHUHTEe3 JIBYX OCHOBHBIX KOMIIOHEHTOB: CTEPeOo-
u3oMepoB 10,11-smokcu-1-6ucaboyeH-3-oja, rie
B KQueCTBe MCXOIHOT'0 peareHTa UCII0JIb30BaJIu palie-
MUYeCKUU UTPOHEJJIab, M BellleCTBa-CUHEPTUCTA —
metui-(E,E,Z)-2,4,6-mexkaTpueHnoara. CMeCcb HAaHOCHIN
Ha AuCIIeHCcephbl U3 6POMOYTUIIKAYUyKa B COOTHOIIIE-
Huu 1 : 1 A1 KaXkI0ro KOMIIOHEHTa, COOTBETCTBEHHO,
B Pa3JUYHbIX J03UPOBKax: 12, 24 u 48 Mr/mucrieHcep.
Kak moroJIHUTEeNbHBIY BAPUAHT MCIIOJIb30BaIU JAUC-
TeHcep U3 IeJJI10JI03bl B 6ydieHe ¢ 48 Mr hepoMOH-
HOTO TIperapara. Pe3yJabTaThl MMOJIEBBIX UCIIBITAHUN
TTOKAa3aJIi BICOKYI0 aTTPAKTUBHOCTD M BUJIOCIIEIM-
¢puunoCcTh 24 MT (hepOMOHHOTO IIperapaTa, HaHOCU-
MOT0 Ha IUCIIeHCceD M3 6poMOyTUIKAyUyKa, 1JIs1 HUM®
Halyomorpha halys. B To BpeMs Kak I03UPOBKa 48 MT,
npuMeHsieMas ¢ TAaKKM e TUTIOM JUcIeHcepa, Oblia
0oJiee IIpUBJIEKATEIbHA OJiT MMaro. TakuM o6pasom,
ONITUMU3UPOBAHHBIN MeTOM, CUHTe3a (PePOMOHHOTO
mnpenapara IMpoLeMOHCTPUPOBaJ CBOI 3 HEKTUB-
HOCTbD B OTJIOBE HUM(() 1 MMaro KOpUIHEeBO-MPaMOPHO-
T'0 KJIOTIA B YCJIOBUSIX KaK YMEPEHHO KOHTUHEHTAJIbHO-
T'0, TaK U CyOTPOIIUYECKOro KjiuMaTa. [JJisi yTOUHeHUs
HauboJiee 3(pHEKTUBHON JO3UPOBKY CUHTETUUECKOTO
(epoMOHHOTO IpenapaTa KOPUUYHEBO-MPaMOPHOTO
KJiora Heo6X0IUMO TIPOBeJieHre AaibHENIIUX VCClie-
IOBaHUM.

Knrouesvte cnosa. Halyomorpha halys, cUHTETU-
YyecKrM (epOMOHHBIM ITperapaT, palleMUUeCKU IIUT-
POHEeJLIaJb, TT0JIEBbIE UCIIBITAHYS, OTJIOB.

BBEJIEHUE

OPUYHEBO-MPaMOPHBIH KJtoT (KMK) —
WHBA3WBHBIM BUJ, BOCTOYHOA3UAT-
CKOTO IIPOUCXOXIEHUS, KOTOPBIU
BXOAUT B EJIWHBIA IlepeyeHb Ka-
PAHTUHHBIX 00BEKTOB EBpasuiicKo-
ro SKOHoMHMuYeckoro cormwsa (EASC)
(EDVHBIN TepevyeHb KapaHTUHHBIX
opranusMoB EA3C, 2021) (puc. 1).
JTOT MWUWPOKUY moaudar HAHOCUT CYIIECTBEHHBIN
BpeI MHOTUM I[€HHBIM CEJIbCKOX03MCTBEHHBIM KYJIb-
TypaM: IUIOZOBBIM, ITUTPYCOBHIM, OBOUIHBIM, 6060-
BBIM, JeKopaTuBHBIM U Ap. (EPPO, 2021) (puc. 2). 3a
TocJieIHUE AECITUIETUS BUJ, IMMPOKO PacipocTpa-
Huiicad B CoeguHeHHBIX llITaTax AMepuku u EBporne
(Kriticos et al., 2017). HemaBHMe HCCIENOBAHNS TAKXKe
TTOKa3aJIv, YTO [JI06aJbHOE MTOTETIIEHE U U3MEHEHYE
KJIUMaTa CIIoCOOCTBYIOT JaJIbHENIIEMY PACIINPEHUTO
apeaJsia Halyomorpha halys B ceBepHBIX palioHax EBpo-
eI (Streito et al., 2021).

[MIupokoe pacnpocrpaneHue KMK B cocemHux
¢ Poccueti I'pysuu u A6xasuu, re OH y)Ke HaHeC CyIie-
CTBEHHBIN yIep6 SKOHOMUKE, TaK)ke 6pOCcaeT BbI30B
HAIMOHAJIBHBIM CJIy)K6aM I10 KapaHTUHY U 3aluTe
pacTeHU¥ B BOITpOCe perynupoBanus H. halys Ha Tep-
pUTOpUM ZAHHBIX peruoHoB (Bosco et al., 2018; Mur-
vanidze et al., 2018; CunuiibiHa u 1p., 2021).

JKOHOMMUYECKas BPeIOHOCHOCTD H. halys B Takux
poccuiiCKMX permoHax, kak KpacHogapckuit u Ctas-
POIOJIbCKUI Kpai, a TaK)Ke Ha 1ore POCTOBCKOI 06J1a-
CTH, Tle YCIIOBUS JIJIS1 €T0 Pa3BUTHUS IBJISAIOTCS 6ojee
yeM 6JIarONpUSATHBIMY, OIIEHUBAETCS KaK BbICOKAs

Field screening of the brown marmorated stink bug
was carried out on the territory of two countries
where the pest is not regulated: the Republic of Hun-
gary and the Republic of Abkhazia. To test pheromone
traps, a synthetic mixture was used, developed ac-
cording to an optimized method, which includes the
synthesis of two main components: stereoisomers of
10,11-epoxy-1-bisabolene-3-ol, where racemic citro-
nellal was used as the initial reagent, and synergistic
substances — methyl-(E, E, Z)-2,4,6-decatrienoate. The
mixture was applied to bromobutyl rubber dispensers
inal:1 ratio for each component, respectively, in dif-
ferent dosages: 12, 24 and 48 mg/dispenser. As an ad-
ditional option, a dispenser made of cellulose in buflen
with 48 mg of a pheromone was used. Field test results
have shown high attractiveness and species-specifici-
ty of 24 mg pheromone applied to a bromobutyl rub-
ber dispenser for Halyomorpha halys nymphs. Whereas
the 48 mg dosage used with the same type of dispenser
was more attractive to the imagoes. Thus, the optimized
method for the pheromone synthesis has demonstrat-
ed its effectiveness in capturing nymphs and imagoes
of the brown marmorated stink bug in both moderate
continental and subtropical climates. To clarify the
most effective dosage of the synthetic pheromone of
the brown marmorated stink bug, further research is
needed.

Key words. Halyomorpha halys, synthetic phero-
mone, racemic citronellal, field tests, trapping.

INTRODUCTION

rown marmorated stink bug (BMSB) is an in-

vasive species of East Asian origin, which is

included in the Common List of Quarantine

Objects of the Eurasian Economic Union

(EAEU) (Common List of Quarantine Orga-
nisms ofthe EAEU, 2021) (Fig. 1). This broad polyphage
causes significant harm to many valuable agricultural
crops: fruit, citrus, vegetables, legumes, ornamen-
tal, etc. (EPPO, 2021) (Fig. 2). Over the past decades,
the species has spread widely in the United States of
America and Europe (Kriticos et al., 2017). Recent
studies have also shown that global warming and cli-
mate change are contributing to the further expansion
of the range of Halyomorpha halys in northern Europe
(Streito et al., 2021).

The widespread use of BMSB in Georgia and Ab-
khazia, neighboring Russia, where it has already
caused significant damage to the economy, also poses
a challenge to the national plant protection services in
regulating H. halys in these regions (Bosco et al., 2018;
Murvanidze et al., 2018; Sinitsyna et al., 2021).

The economic harmfulness of H. halys in such
Russian regions as Krasnodar Krai and Stavropol Krai,
as well as in the south of Rostov Oblast, where con-
ditions for its development are more than favorable,
is assessed as high (Zhimerikin and Smirnov, 2013;
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(OKumepukuH 1 CMupHOB, 201 3; dKuMmepukuH u I'yinuit,
2014). CIIocOOHOCTDb MUTAThCH IMUPOKUM CIIEKTPOM
pacTeHNIi-X03s51€B U Pa3BUBAThC Ha HUX, a TAK)Ke BbI-
COKasl CKOPOCThb PaclpOCTPaHEHUS BPEUTENI U €T0
afanTaluy K HOBBIM YCIIOBUAM IIPEJCTABIISIOT yIPO3Y
JLJIST POCCUMCKOTO CeJIbCKOX03S91CTBEHHOTO CEKTOPA.
CienmoBaTelbHO, CO3aHNe OTeUeCTBEHHBIX IIpernapa-
TOB JIJII CBOeBpeMeHHOro MoHuTopuHra KMK 1 60pb-
OBbI C HUM CUMTAETCS IIPUOPUTETHBIM HallpaBJieHUEM
ILJIST CITyK6 PoccerbX03Ha30pa C yYeTOM PUCKOPUEH-
TUPOBAHHOTO IIOAX0A.

MATEPUAJIBI U METO/IbI

[ToJieBbI€ UCITBITAHMS IIPOBOAUIIN B PETUOHAX BBICO-
KOI YMCJIEHHOCTY U BPEIOHOCHOCTY KOPUYHEBO-Mpa-
MOPHOTO KJIoIa — B Benrpuu u A6xasuu. B A6xasuu
OMBIT GBI 3aJI0)KEH HAa BUHOTPAJHUKE TIJIOILAbI0
10 ra (CyxyMmckui patioH, r. CyxyM) ¢ Mas 10 aBTyCT
2020 r. PeTWOH XapaKTepU3yeTcs BIAXKHBIM Cy6TpO-
MMAYECKUM KJIUMaTOM, CPENHSASA TeMIepaTypa SHBaps
cocTasJsgeT oT +4 10 +7 °C B goJiMHax 1 oT +2 10 —2 °C
B ropax, UiJig — oT +22 [0 +24 °C B [oJauHax 1 OT +16
no +18 °C B ropax. CpefHerogoBoe KOJIU4eCTBO 0Cal-
KOB B palioHe uccienoBanus coctasisgeT 1 420 mm (Lly-
Jlasg u ip., 2012).

B BeHrpuu MOJIEBOW CKPUHUHT IIPOBOAUIU
Ha NPOW3BOJCTBEHHOM yUacTKe MEePCUKOBOTO caja
iommanbio 4,6 ra (okpyr [lemrt, r. 9pa). PermoH xapak-
TepuU3yeTcsd YMEPEHHO KOHTUHEHTAJBHBIM KJIMMaTOM
C MATKOM 3UMOU 1 )KapKUM JIETOM; CPeIHsSI TeMIIepa-
Typa stHBaps cocTtasseT —1 °C, B utose +22 °C ([TaHOBa,
2014). CpenHerooBoe KOJNYECTBO 0CAJIKOB B PETHO-
He — 567 MM. VcciienoBaHusI ITPOBOJIUIIY C CEHTSIOPS
110 OKTSA6Ph 2020 T.

Is oT7I0Ba HACEKOMBIX B 060UX pervoHax uc-
clefOBaHUM HCIIONb30Balii HAKOIIMUTEJNbHbIE TTH-
pamMupanbHble JoBymKy (Morrison III et al., 2015),
BHYTPb KOTOPBIX ITOMeNIAJNX AUCIIeHCephl. Ha nuc-
IeHcep HAHOCUJIM CUHTETUYEeCKUU (hepOMOHHBIMN
npernapar npousBonctsa I'BY «BHMUKP», B cocTas
KOTOPOTO BXOJUT arperamuoHHbiyi ¢GepoMoH Halyo-
morpha halys — 10,11-31okcu-1-6ucabosieH-3-ou (yc-
JIOBHOe 0003HaueHUre — RSB), BbIZleJIZeMbIH caMIlaMU
U COCTOSIIVH 13 CMECY CTEPEON30MEPOB, OCHOBHBIMU
13 KOTOPBIX ABJIA0TCS (35,65,7R,105)-10,11-3110KCH-
1-6ucabosen-3-ox u (3R,6S,7R,10S)-10,11-310KCH-
1-6ucabosen-3-ox (Sugie et al., 1996; Khrimian et al.,
2014; Leskey et al., 2015). CHHTETUYECKUH arperaru-
OHHBIN (DePOMOH MOJIyYaJIX ONITUMU3UPOBAHHBIM Me-
TOJIOM U3 palleMudeckoro nurpoHesaans (Khrimian
et al., 2014). Takke B COCTaB IpellapaTa BXOLUT Me-
tui-(E,E,Z)-2,4,6-nekarpueHoar (yciaoBHOe 0603Ha-
yeHnure — MDT) — BellleCTBO-CUHEPTUCT, YCUJIMBAOIIee
nelicTBue arperainuoHHoro ¢gepomona (Khrimian,
2005; Aldrich et al., 2007).

O6a KOMITOHEHTAa HAHOCUJIY B COOTHOIMeHUM 1 : 1
(CunuueiHa u gp., 2019) B mo3uposke 12, 24, 48 mMr
Ha JuCIieHcep u3 6poMOyTuIKaydyka (YCJIOBHBIE 060-
3HaueHuda — [112, [124 u 148, COOTBETCTBEHHO 03U~
POBKe), KOTOPBIH MTPEICTABIISIET COO0UM MHCYINHOBYIO
IIPO6KY BBICOTOM 9 MM U uaMeTpoM 12 MM; cozeprKa-
HUe MaTepuaia: Boga — 0,8%, 30J1bHBIN OCTaTOK — 47 %,
aMMoHui — 0,0002% u nuaK — 0,0003%.

B mOMONHUTENbHOM BapHUaHTe C LO3WMPOBKOU
(bepomoHHOrO0 nTpenapara 48 MT MCIIOJIb30BAJU 3UM-
JIoK-T1aKeT pasMepoM 70 x 40 MM, B KOTOPBIN ITOMe-
[IAJIV TIJIACTUHY W3 [EeJUTI003bI (KeJIThIN ry6uaThiil

Zhimerikin and Guliy, 2014). The ability to feed on and
develop on a wide range of host plants, as well as the
high rate of spread of the pest and its adaptation to new
conditions, pose a threat to the Russian agricultural
sector. Consequently, the creation of domestic drugs for
the timely monitoring of BMSB and the fight against it
is considered a priority for the Rosselkhoznadzor ser-
vices, taking into account the risk-based approach.

MATERIALS AND METHODS

Field trials were carried out in regions of high abun-
dance and harmfulness of the brown marmorated
stink bug — in Hungary and Abkhazia. In Abkhazia,
the experiment was done on a vineyard with an area of
10 hectares (Sukhum district, Sukhum city) from May
to August 2020. The region is characterized by a humid
subtropical climate, the average January temperature
is from +4 to +7 °C in the valleys and from +2 to -2 °C in
the mountains, in July — from +22 to +24 °C in the val-
leys and from +16 to +18 °C in the mountains. The ave-
rage annual precipitation in the study area is 1.420 mm
(Tsulaya et al., 2012).

In Hungary, field screening was carried out in
a 4.6 ha peach orchard production site (Pest County,
Erd). The region is characterized by a temperate conti-
nental climate with mild winters and hot summers; the
average January temperature is —1 °C, in July +22 °C
(Panova, 2014). The average annual rainfall in the re-
gionis 567 mm. The studies were carried out from Sep-
tember to October 2020.

For trapping insects in both studied regions, ac-
cumulation pyramidal traps (Morrison III et al., 2015)

Puc. 1. Umaro

Fig. 1. Imago of brown
KOPUYHEBO-MPaMOpPHOro marmorated stink bug
knona Halyomorpha halys  Halyomorpha halys

(cpoTo E.B. CHMLbIHOI) (photo by E.V. Sinitsyna)
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Puc. 2. NuTaHmne nmaro KOpu4yHeBO-

Pecnybnuka Abxasus:

a — Ha xypMme; b — Ha uHXxUMpe;

C — Ha pepeBe 6aHaHa [,eKOPATUMBHOIO;
d — Ha si6noHe (hoTo E.B. CUHULbIHOW)

MarepuaJ) ToamuHon 30 MM u pasMepoM 10 x 30 MM,
nponutanHyn 100 Mr BakyyMHOro macnaa (VM-4)
C IpeABapuUTeIbHO HAaHEeCEeHHBIM (DPePOMOHHBIM TIpe-
rmapaToM, U KOTOPBIX GbLI ymakoBaH B (OJIbIUpPO-
BaHHBIN Oy(JIeHOBBIN MMakeT paszMepoM 80 X 53 MM
(ycnoBHoe o6o3HaueHue — '48). CorjacHo paHee
IPOBELEHHBIM UCIIBITAHUAM II0 OTJIOBY KOPUUHE-
BO-MPaMOPHOTO KJiomna B (h)epPOMOHHBIE JIOBYIIKU
npoussozgcrea ®I'BY «BHUMKP», Tun gucrneHcepa
13 IeJUTI0JI03BI PAaCCMaTPUBAJICS HAMU B JaHHOU pa-
6oTe Kak HauboJee MOAXONAIIUN IJid HaHEeCeHUd
YBeJIUYEeHHBIX L03UPOBOK (DepPOMOHHOTO IIpenapara
(CuruusiHa U np., 2021). KOHTPOJIBHbBIE JIOBYIIKYU
ycTaHaBAUBaIu 6e3 MCIOJb30BaHUS IUCIIEHCEPOB
¢ hepoMOHHBIM MIpernapaToM (ycjoBHOe o603HaUe-
H1e — KOHTPOJIb).

B BuHOrpazHUKe JIOBYLIKY yCTaHABJIUBAJIU
Ha mmnajgepax Ha BbicoTe 1,0-1,5 M OT YPOBHA I10Y-
BBl 1 MUHUMAJbHOM PaCcCTOAHUU APYT OT Apyra —
50 M. B mepCcUKOBOM cajly JOBYLIKM (PUKCUPOBAIU
Ha CTBOJIAaX U BETBAIX JePeBbeB Ha BbICOTE 1,5-1,8 M
OT YPOBH4 IIOYBLI U paccTogHuu 40 M Lpyr OT Lpyra.

Fig. 2. Feeding of imagoes of brown
MPaMOPHOro KJI0Na Ha pacTeHusx-xo3sieBax, Mmarmorated stink bug on host plants,

Republic of Abkhazia:

a —on persimmon; b — on figs;

c —on a decorative banana tree;
d —on an apple tree (photo by E.V. Sinitsyna)  used, in which a plate of cellulose

were used, inside which dis-
pensers were placed. A synthe-
tic pheromone preparation pro-
duced by FGBU “VNIIKR” was
applied to the dispenser, which
includes the aggregating phe-
romone Halyomorpha halys —
10,11-epoxy-1-bisabolene-3-ol
(symbol RSB), secreted by
males and consisting of a mix-
ture of stereoisomers, the main
of which are (3S, 6S, 7R, 10S)-
10,11-epoxy-1-bisabolene-3-ol
and (3R, 6S, 7R, 10S)-10,11-
epoxy-1-bisabolene-3-ol (Su-
gie et al.,, 1996; Khrimian et
al., 2014; Leskey et al., 2015).
A synthetic aggregation phero-
mone was obtained by an op-
timized method from race-
mic citronellal (Khrimian et al.,
2014). The drug also contains
methyl-(E, E, Z)-2,4,6-decatrie-
noate (symbol MDT), a synergis-
tic substance that enhances the
effect of the aggregated phero-
mone (Khrimian, 2005; Aldrich
et al., 2007).

Both components were ap-
plied in a 1: 1 ratio (Sinitsyna
et al., 2019) at a dosage of 12,
24, 48 mg per bromobutyl rub-
ber dispenser (symbols P12, P24
and P48, respectively), which is
an insulin plug with a height of
9 mm and a diameter of 12 mm;
material content: water — 0.8%,
ash residue — 47%, ammonium —
0.0002% and zinc — 0.0003%.

In an additional variant with
a pheromone dosage of 48 mg,
a 70 x 40 mm ziplock bag was

(yellow spongy material) 30 mm
thick and 10 x 30 mm impreg-
nated with 100 mg of vacuum oil was placed (VM-4) with
a pre-applied pheromone preparation, and which was
packed in a foil buflen bag 80 x 53 mm in size (symbol -
G48). According to previously conducted tests on catch-
ing a brown marble bug in pheromone traps produced
by FGBU “VNIIKR”, we considered the type of cellulose
dispenser in this work as the most suitable for applying
increased dosages of the pheromone preparation (Si-
nitsyna et al., 2021). Control traps were set without using
dispensers with a pheromone (symbol — Control).
In the vineyard, traps were set on trellises at
a height of 1.0-1.5 m from the soil level and a minimum
distance from each other — 50 m. In a peach orchard,
traps were fixed on the trunks and branches of trees
at a height of 1.5-1.8 m from soil level and a distance
of 40 m from each other. Five test variants of phero-
mone traps were placed randomly in 5-fold repetition.
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[1aTh TECTUPYEMBIX BADUAHTOB (DEPOMOHHBIX JIOBYLIEK
pasMeriany paHIOMU3UPOBAHHO B 5-KPaTHO ITOBTOP-
HOCTHU. [IpY KaXXA0M yuyeTe JOBYIIKY MEHSIJIU MecTaMu
ILJISI MUHUMU3ALUY OMMOKY OTIbITA. [IDOBEPKY U yUET
TIOWMaHHBIX B JIOBYIIKY HACEKOMBIX ITPOBOIUIU €XKe-
HellenbHO. ITpY 3TOM [IMCTIEHCEPHI B JIOBYIIKAX He Me-
HSJIY Ha HOBbIE, a KCIIOJb30BaJIX UX B TeUEHNE BCETO
nepuoza MpoBeleHUs OINBITOB. Kak B A6xa3uu, Tak
¥ B BeHrpuu GbLJIO IIPOTECTUPOBAHO OJIMHAKOBOE KO-
JINYEeCTBO JIOBYILIEK — 25 IIT.

Cmamucmuuecxas obpabomka danHblx. CTaTUCTU-
YeCKUU aHaJiu3 MOJIyUeHHBIX JAaHHBIX IIPOBOLUIN
C TIOMOIbI0 ofHO(paKTOpHOro aHaaru3a ANOVA. Eciu
TIPYU CTATUCTUYECKOM aHaJIM3e ObLIY BbISIBJIEHBI pas-
JINUNS CpeSHUX 3HAaUeHUN MeX/1y BapruaHTaMHU, TO J0-
CTOBEPHOCTH pe3yJbTaTa IPOBEPSIN C IIOMOIIBIO Te-
cra ®umepa (F-test) Ha onpeeeHre HaUMEHbIIIEH
cylecTBeHHOM pasHocTu (LSD). Ta ke mporenmypa
Obljla MCIIOJIb30BaHAa OJI aHaJAM3a Pa3IUuydYui MIpuU
onpenesieHUU aTTPAKTUBHOCTY PA3JIMUHBIX LO3UPO-
BOK (pepOMOHHOTO TIperiapaTa 1 pas3jnyumnii B aTTpak-
TUBHOCTHU JO3UPOBKY 48 MT, HQHOCHMMOU Ha 2 Pa3HbIX
TUTIa JuclieHcepoB. OMHOMDAKTOPHBIN aHAU3 TaH-
HBIX TIPOBOAUJICS C TIOMOIIIBIO ITporpaMmel OriginPro,
Bepcus 2021b (OriginLab Corporation, Northampton,
MA, USA), ¢ yCTaHOBJIEHHBIM YPOBHEM 3HAUNMOCTU
o = 0,05. Ha rpadukax mpeacTaBjeHbl CpefHNE 3Ha-
yeHuda (+2SD).

PE3VJIBTATBI U OBCYKJEHUNE

Ionesoti ckpunune H. halys Ha 6uHo2padHUKE 8 YCIIOBUIX
cyomponuyeckozo xaumama Pecnyonuxu Abxasuu. CuH-
TeTUYeCKU (epOMOHHBIN MpernapaT MPOLeMOH-
CTPUPOBAJ BBICOKYIO BUAOCIENU(GUYHOCTD B OTIOBE
H. halys Ha BUHOTPAJIHUKE B YCIOBUSAX CYOTPOIUKOB.
3a Bech MePUOJ, IPOBEJIEHUS TI0JIEBOT0 CKPUHUHTA,
KOTOPBIN COCTaBMJII 96 CyTOK (C 22 Mas 110 25 aBTyCTa),

Puc. 3. MoneBoit CKPUHUHT KOPUYHEBO-
MPaMOPHOro Knomna Ha BUHOTrpaaHuKe
B ycnoBuax Pecnybnuku Abxasum, 2020 r.:  conditions of the Republic of Abkhazia, 2020:
a — (hepoMOHHas NoByLIKa NPOU3BOACTBA a — pheromone trap produced by the

Bcepoccuiickoro LeHTpa KapaHTuMHa
pacTteHui B pabote (poto B.3. Mnebosa);

Fig. 3. Field screening of the brown
marmorated stink bug in a vineyard under the  factiveness of the use of va-

At each count, the traps were interchanged to mini-
mize the experimental error. The insects caught in the
traps were checked and counted on a weekly basis.
At the same time, the dispensers in the traps were not
replaced with new ones, but they were used through-
out the entire period of the experiments. Both in Ab-
khazia and in Hungary, the same number of traps was
tested — 25 pcs.

Statistical data processing. Statistical analysis of the
data obtained was performed using one-way analysis
ANOVA. If the statistical analysis revealed differences
in the mean values between the options, then the reli-
ability of the result was checked using the Fisher test
(F-test) to determine the least significant difference
(LSD). The same procedure was used to analyze the
differences in the attractiveness of different dosages of
the pheromone preparation and the differences in the
attractiveness of the 48 mg dosage applied to 2 differ-
ent types of dispensers. Univariate data analysis was
performed using the OriginPro program, version 2021b
(OriginLab Corporation, Northampton, MA, USA), with
the established significance level o = 0.05. The graphs
represent mean values (+2SD).

RESULTS AND DISCUSSION

Field screening of H. halys in the vineyard in the subtropical
climate of the Republic of Abkhazia. The synthetic phero-
mone demonstrated high species-specificity in the col-
lecting H. halys in the vineyard under subtropical con-
ditions. Over the entire period of field screening, which
was 96 days (from May 22 to August 25), 467 adults
and 3.262 BMSB nymphs were caught in traps (Fig. 3).
Single individuals of non-target species of bugs were
also caught in the traps: green plant bug Nezara viri-
dula (L.) (Hemiptera: Pentatomidae), Graphosoma linea-
tum (L.) (Hemiptera: Pentatomidae) and dock bug Co-
reus marginatus (L.) (Hemiptera Coreidae).

Differences were observed
in the average number of cap-
tured nymphs between the vari-
ants with and without the use of
a synthetic pheromone (Control)
in traps (F = 6.100; p = 0.002).
A significant difference in the
capture of nymphs was observed
between the Control and op-
tions P24 (t = 4.103, p < 0.001)
and P48 (t = 3.191, p = 0.004)
(Fig. 5a), which showed the high-
est attractiveness for nymphs.
There was no significant dif-
ference between the number of
nymphs captured by variant G48
and Control (t=0.456,p=0.651).
Differences were found in the use
of two different types of dispen-
sers with a pheromone dosage of
48 mg: P48 and G48 (t = 2.731,
p =0.013) (Fig. 5a).

At the same time, the ef-

rious dosages for capturing

All-Russian Plant Quarantine Center at work
(photo by V.E. Glebov);

b — ocobu kopuuHeBo-MpaMopHoro knona, b —individuals of brown marmorated

NnoMiMaHHbIe B JIOBYLUKY
(choTo A.3. PapnoHoBckon)

stink bug caught in a trap
(photo by Ya.E. Radionovskaya)
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BJIOBYIIKY GBbLJIO OTJIOBJIEHO 467 MMaro 1 3 262 HUM)bI
KMK (puc. 3). B TOBYIIKY TaK)Ke OTJIABJIMBAJIUCH €I1-
HUYHBbIe 0CO0U HelleJIeBbIX BUIOB KJIOMOB: 3€JIeHbIN
oBoIrHoM Kion Nezara viridula (L.) (Hemiptera: Pentato-
midae), MUTHUK TUHeNHYaTwIN Graphosoma lineatum (L.)
(Hemiptera: Pentatomidae) u KpaeBUK OKalMJIEHHBI
Coreus marginatus (L.) (Hemiptera: Coreidae).

Hab6mromanych pa3inyus B CpeIHEM KOJIMUYECTBE
OTJIOBJIEHHBIX HUM(D MeXXay BapuaHTaMU C IpUMeHe-
HUEM 1 6e3 IpUMeHEeHUsI CUHTETUUYECKOT0 epOMOH-
Horo npenaparta (KoHTpoJib) B oBymkax (F = 6,100;
p = 0,002). CymiecTBeHHast pa3HUIla B OTJIOBE HUM{D
Habarwmanack Mexay KoHTposieM u BapuaHTaMu
I124 (t = 4,103, p < 0,001) u 1148 (t = 3,191, p = 0,004)
(puc. 5a), MoKa3aBUINMU HAWOOJIBIIYI0 aTTPAKTUB-
HOCTB AJist HUM®. CyuiecTBEHHON Pa3HUIBl MEXLY
KOJINYECTBOM HUM@), OTJIOBJIEHHBIX BapuaHTOM ['48,
u KoHTpoJsieM He 6bL10 foKasaHo (t = 0,456, p = 0,651).
BbLIM BBISIBJIEHBI PA3JIUYUS B MCIIOJIb30BAHUY IBYX
OTJINYHBIX TUIIOB AUCIIEHCEPOB C JO3WPOBKOH (e-
pOMOHHOTO Tpernapara 48 mr: [148 u I'48 (t = 2,731,
p =0,013) (puc. 5a).

B TO0 e BpeMs 3(p(peKTUBHOCTL MPUMEHEHUS Pas3-
JIMYHBIX IO3UPOBOK JJis1 0TJioBa uMaro KMK He 6bL1a
nonTeepxaera (F = 1,189; p = 0,152). Paznuuug
ObLIY HalimeHbl MeXx Iy KoHTposeM u BapuaHToM [148
(t=2,633, p =0,016) (puc. 5b). PazHuIla MEXIY KO-
4YeCTBOM OTJIOBJIEHHBIX MMaro B BapuaHTax [148 u '48
He ObLTa ycTaHoBgeHa (t = 1,751, p = 0,095).

Budosoii cocmas HaAceKoMbLX, 0MJI08LEHHBLY 6 (Hiepo-
MOHHDYLE JIOBYULKU HO MEPPUMOPUL
Pecnybnuku Benepuu, B OCHOBHOM
BKJIIOUaJ uMaro u HuM H. halys.
3a Bech IIepUOo/I IPOBEIEHUS KC-
ObITAHUHN, KOTOPBIM COCTaBUJI
42 nug (c 11 ceHTS6ps 110 22 OK-
TS6PST), B JIOBYIIKY GBLJIO OTJIOB-
JieHo 6 047 umaro u 7 595 HuUM®
(puc. 4). B n0ByUIKU C CUHTe-
TUYECKUM IIpelapaToM TaKXKe
OTJIOBMJINCH €NUHUYHBIE 0CO-
60U APYyroro BUIa — 3€JIEHOTO
OBOIIHOTO KJyona Nezara viridu-
la (L.) (Hemiptera: Pentatomidae).

IlocTaTOYHO BBICOKOE KO-
audecTBo ocobeit KMK, oTioB-
JIEHHBIX BO BpPeMs MOJIEBBIX WC-
NIBITAaHWUM, CKOPEe BCero, 6bLI0
CBSI3aHO C HavaJioM MHepuoaa
nuaraysbl, Tak KaK B OCEHHUU
MMepuoJ, KJIOIMbl aKTUBHO Jie-
TAIT B MOWCKaX yOexwuuy mJis
3MMOBKHU. B IocyieHUE TOJ bl
BEHTepPCKUE yUeHble OTMEYAIOT

CHI)KEHME YNCJIEeHHOCTHU H. halys Puc. 4. Monesble ncnbitaHns GepPOMOHHbIX

I10 CPaBHEHUIO ¢ TIEPUOZOM ero  J10BYWeEK npoussoacTea Beepoceuiickoro
LLeHTpa KapaHTUHa PacTeHUi B NEPCUKOBOM

capy (Pecnybnuka BeHrpus, 2020 r.):
a — BbIBeLLEHHas NoBYyLUKa AJ19 0T/I0Ba
KOPMYHEBO-MPaMOPHOrO0 KJlona Ha nepcukoBoM  a brown marmorated stink bug on
AHaNIu3 JaHHBIX BBIABUI  pepege; b — OTI0BAEHHbIE HA (HEPOMOHHbI
3HAYUTEJIbHYI0 PasHUIy MEX- npenapaT HacekoMble Halyomorpha halys

HauboJjiee BbICOKOW BPELOHOC-
HocTH B 20162018 rr. (Vétek et
al,, 2018).

Iy WCIIOJb30BaHUEM JIOBYIIEK (choTo G. Vétek)

C CUHTETUYEeCKUM (EePOMOHHBIM

npenapatoMm u 6e3 Hero (KoH-

TpoJib) B oTiioBe HUM® KMK (F = 11,209; p < 0,0001).
PasHUIlA TT0 KOJMYECTBY OTJIOBJIEHHBIX HUM{Q BbI-
sBjeHa MeXxay KoHTpoJsieM u BCeMM BapuaHTaMU

BMSB imagoes has not been confirmed (F = 1.189;
p =0.152). Differences were found between Control and
Option P48 (t =2.633, p=0.016) (Figure 5b). The differ-
ence between the number of adults caught in variants
P48 and D48 was not established (t =1.751, p = 0.095).

Species composition of insects caught in pheromone
traps on the territory of the Republic of Hungary, main-
ly included imagoes and nymphs of H. halys. Over the
entire test period, which was 42 days (from Septem-
ber 11 to October 22), 6.047 adults and 7.595 nymphs
were caught in the traps (Fig. 4). In traps with a synthe-
tic pheromone, isolated individuals of another species
were also caught — the green plant bug Nezara viridu-
la (L.) (Hemiptera: Pentatomidae).

The rather high number of BMSB individuals
caught during field trials was most likely associated
with the onset of the diapause period, since bugs ac-
tively fly in autumn in search of shelters for wintering.
In recent years, Hungarian scientists have noted a de-
crease in the number of H. halys compared to the peri-
od of its highest harmfulness in 2016-2018 (Vétek et
al., 2018).

Analysis of the data revealed a significant differ-
ence between the use of traps with a synthetic phero-
mone and without it (Control) in trapping BMSB nymphs
(F=11.209; p < 0.0001). The difference in the number
of captured nymphs was revealed between the Control
and all variants with a bromobutyl rubber dispenser
(P12:t=2.752, p =0.012; P24:t = 6.132, p < 0.0001;
P48: t = 4.301, p < 0.001) (Fig. 5¢). The variants with

-

Fig. 4. Field trials of pheromone traps
produced by the All-Russian Plant
Quarantine Center in a peach orchard
(Republic of Hungary, 2020):

a - asuspended trap for catching

a peach tree; b — insects Halyomorpha

halys caught on a pheromone
(photo by G. Vétek)
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Significance Level: 0,05

Puc. 5. CpepgHee Konn4ecTBO OTNIOBJIEHHbIX 3K3€MMNSPOB
KOpu4YHeBo-MpaMopHoro knona Halyomorpha halys

Ha (hepoMOHHbIe npenapaTbl Npon3BoacTea Becepoccuiickoro
LeHTpa KapaHTMHa pacTeHuin: a — HUMdbI 1 b — umaro

B Pecnybnuke Abxasuu; ¢ — HuMdbl 1 d — umaro B Pecnybnvke
BeHrpuu, 2020 r. OpuHaKoBble CTPOUHble ByKBbI Ha rpacdmkax
(a, b, c, d) o3HauatoT, UTO MEXAY TECTUPYEMbIMY BapuaHTaMu
He 6b1J10 BbISIBSIEHO CYLL,ECTBEHHOM PasHULbl B KOIMYecTBe
OTNOBJIEHHbIX HAaCEKOMbIX, Npun o = 0,05.

¢ nucrieHcepoMm u3 6poMbyTuakayuyka ([112: t = 2,752,
p =0,012; 1124: t = 6,132, p < 0,0001; I148: t = 4,301,
p < 0,001) (puc. 5c). Haubosblied aTTpakKTUBHOCTBIO
06JtagaJIv BapuaHThI ¢ J03MpoBKaMu 24 Mr u 48 Mr. Ba-
puaHThl ['48 1 KOHTPOJIb HE OTJINYAJINCh APYT OT Apyra
10 KOJIMYECTBY OTJIOBJIEHHBIX HUM® H. halys (t =1,636,
p=0,117). CpaBHEHUE IUCIIEHCEPOB C UCIIOJIb30BAHN-
€M J103UPOBKU 48 MTI BBISIBUJIO CYIIeCTBEHHYI Pa3HU-
my Mexnay turnamu [148 u I'48 (t = 2,665, p = 0,0148)
(puc. 5¢).

JIOBYIIKM C UCHOJIb30BAHUEM BapUaHTOB C CUH-
TeTU4ecKkuM (HepOMOHHBIM MpelapaToM IO CPaB-
HeHuio ¢ KOHTpoJieM IIpOoJeMOHCTpUpoOBanu pas-
HUILY B KOJIUYECTBEe OTJIOBJIeHHBIX nMaro (F = 4,078;
p < 0,0001). CtaTucTuyecKku ObLJa MOATBEPXKIEHA
pasHulla B UCII0JIb30BaHUY KOHTPOJIS 1 AUCIIEHCEPOB:
112 (t = 3,803, p = 0,001); [124 (t = 5,559, p < 0,0001);
[148 (t = 6,797, p < 0,0001) (puc. 5d). HaubosbIryto
ATTPAaKTUBHOCTDH ITPOJAEMOHCTPUPOBAIM BapUaHThI
Cc no3upoBkaMu 48 mMr u 24 Mmr. CyliecTBEHHBIE pa3-
JINYUS 10 KOJIMYECTBY OTJOBJEHHBIX UMAaro rokasal
BapuaHT ['48 B cpaBHeHuu ¢ Kourposem (t = 2,511,
p = 0,021). CpaBHeHUE JUCIIEHCEPOB C I03UPOBKOH
48 Mr BBIIBUJIO 3HAUUTEJbHYI0 Pa3HULy Mexay [148
ur48 (t=4,287, p < 0,001) (puc. 5d).
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Fig. 5. The average number of caught specimens of the
brown marmorated stink bug Halyomorpha halys for
pheromones produced by the All-Russian Plant Quarantine
Center: a— nymphs and b —imagoes in the Republic

of Abkhazia; ¢ — nymphs and d — imagoes in the Republic

of Hungary, 2020. The same lowercase letters on the graphs
(a, b, c, d) mean that there was no significant difference
between the tested variants in the number of captured
insects, with o = 0.05.

dosages of 24 mg and 48 mg were the most attractive.
Variants G48 and Control did not differ from each other
in the number of captured H. halys nymphs (t = 1.636,
p=0.117). Comparison of dispensers using a dosage of
48 mg revealed a significant difference between types
P48 and D48 (t = 2.665, p = 0.0148) (Fig. 5¢).

Traps using variants with a synthetic pheromone
compared with the Control showed a difference in the
number of captured imagoes (F = 4.078; p < 0.0001).
The difference in the use of Control and dispensers
was statistically confirmed: P12 (t = 3.803, p = 0.001);
P24 (t =5.559, p < 0.0001); P48 (t = 6.797, p < 0.0001)
(Fig. 5d). The variants with dosages of 48 mg and 24 mg
were shown to be the most attractive. Variant G48
showed significant differences in the number of cap-
tured imagoes in comparison with Control (t = 2.511,
p =0.021). Comparison of dispensers with a dosage of
48 mg revealed a significant difference between P48
and G48 (t = 4.287, p < 0.001) (Fig. 5d).
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3AKJIIIOYEHUE

CuHTeTVYeCKUH (pepOMOHHBIN ITpenapar AJisT MOHU-
TOPKUHTA U OTJIOBA KOPUUYHEBO-MPAMOPHOTO KJIOIIA,
paszpaboTaHHbBIN BcepoCcCUUCKUM IIEHTPOM KapaHTHHA
pacTeHm 110 ONITUMU3UPOBAHHOM METOAUKE CUHTE3a,
MPOLEMOHCTPUPOBAJI CBOIO 9(P(HEKTUBHOCTD IIPU pabo-
Te KaK B JIETHUY IIEPUO], B YCIOBUAX CyOTPOTTMYECKOTO
knumara (Pecriybiuka A6xasus), Tak U B OCEHHUI T1e-
pUO yMePEHHO KOHTUHEHTAIbHOIO KiauMaTa (Pecmy6-
JIMKa BeHrpus).

®epOMOHHBIY TIpermapaTr, COCTOSIIUU U3
metun-(E,E,Z)-2,4,6-nexkaTpueHoara u (GepomMo-
Ha arperanuu 10,11-smokcu-1-6ucaboseH-3-oJa,
cofeprkaiero crepemsomepsl — (3S,6S5,7R,10S)-
10,11-smokcu-1-6ucabosen-3-oa u (3R,6S,7R,10S)-
10,11-smokcu-1-6ucabosieH-3-0J1, T0Ka3aJl BEICOKYIO
aTTPaKTUBHOCTD HE TOJbKO JIJIT UMAaro caMIoB U ca-
MOK KOPHUYHEBO-MPaMOPHOTO KJIOIIa, HO U IJIT HUM®,
YTO [TO3BOJIUJIO UCITOJIb30BATh ()ePOMOHHBIE JIOBYIIKU
17151 6OPBOBI C BpeauTesieM METO0M MacCOBOTO OTJIOBA
(Weber et al., 2014).

Cmecob us metui-(E,E,Z)-2,4,6-gekaTpreHoara
U IByX CTEPEON30MEPOB, IIPY CUHTE3€ KOTOPBIX B Ka-
YecTBe MCXOLHOTO peareHTa MCII0JIb30BajIl PalleMu-
YEeCKHUU IIUTPOHEJJIaJlb BMECTO OIITUUYECKN aKTUBHO-
ro R-IIMTPOHEJIaJSA, B IOJIEBBIX YCIOBUSAX MTOKa3ata
cBo10 3 PEeKTUBHOCTD Kak AJist HuM® II-V Bo3pacTos,
Tak u maJjig umaro Halyomorpha halys, 9TO TakXxe MOJ-
TBep)kHaeTcs psagom aBTopoB (Nielsen et al., 2011; Cu-
HUIIbIHA 1 Op., 2019).

CuHTEe3UPOBaHHLIN (hePOMOHHBIIN IIperapar C 10-
3UPOBKOY 24 MT Ha JUCITeHCepe U3 6pOMOYyTUIKAyIyKa
MTPOJIEMOHCTPUPOBAJI HAMOOJIBIIYI0 aTTPAKTUBHOCTD
u BugocnenuduuHoCTb ajst Humd Halyomorpha halys
Kak B AGxa3uu, Tak ¥ B BeHrpuu. B ciiyyae umaro Jo3u-
poBKa 48 Mr (hepOMOHHOI0 IIpelapaTa Ha JucIIeHcepe
3 6poMOyTHIIKayUyKa [TOKa3aa JIydIue Pe3yabTaThl
110 OTJIOBaM B 06euX CcTpaHax. B To BpeMs KaK JI03U-
poBKa 24 MT (pepOMOHHOTrO IIperapara, HaHeCeHHOTO
Ha JucreHcep u3 6poMOyTUIKaydyKa, obecredyusa
IDOCTATOYHO BBICOKUM M CTAOMIbHBINA OTJIOB MMAaro
Halyomorpha halys B Beurpuu, B A6xas3uu TaKkoe e Ko-
JINUECTBO ITpernapaTa 0KasaJoCh HeIOCTATOYHBIM, UTO
MOJXET 00bSICHITHCS PA3INUNSIMY B CPOKAX ITOCTAHOB-
KU OITBITOB B PETMOHAX.

Taxe GbLJIO YCTAHOBJIEHO, UTO UCIIOJIb30BaHUE
B KauecTBe JUCIeHcepa MaTepuaia u3 6pomMOyTU-
KayJyyKa BMECTO IIeJIJIF0JIO3BI B 3UTIIIOKE U OydieHe
C I03UPOBKOM (hepOMOHHOTO IIperapaTa 48 Mr mpei-
TIOUTHUTEJIbHEE, TaK KaK aTTPaKTUBHOCTD ITIEPBOT0 TUTIA
I HUM$ KOPUUYHEBO-MPaMOPHOro KJjomna 6bu1a B 7
pas BhIle B 06eMX KIMMAaTUYECKNUX 30HaX.

TakuM 06pas3oM, ONITUMU3UPOBAHHBIN METOJ
CHHTe3a aTTPaKTaHTa IIPOJeMOHCTPUPOBAJI XOPOLILe
pe3yJbTaThl IPU MOHUTOPUHTE U MacCOBOM OTJIO-
Be HUM®) u umaro Halyomorpha halys B yCIIOBUSAX KaK
Cy6TPOIMMYECKOTO KIMMAaTa, TAK 1 YMEPEHHO KOHTU-
HeHTaJbHOTO. [TosydyeHHbIe (TpeBapUTEIbHbIE) pPe-
3yJIBTATHI TOKA3aJIY, UYTO JIOBYIIKY C ITOBBIIIEHHBIMU
I03MPOBKAMY CUHTETUYECKOTO (PePOMOHHOI0 IIperna-
paTa KOpUYHEBO-MPaMOPHOTO KJIOIIa IPOU3BOACTBA
OT'BY «BHUWKP» MOTYT GBITH MCIIOJNB30BAHBI JJIs
GOPBOBI C BPEIUTEIEM B KAUECTBE AOIIOJHUTEIbHOTO
WHCTPYMEHTA B CUCTEME MHTETPUPOBAHHON 3aIIUTHI
pacTeHu.

Bnazodaprocms. Poccuiickasi CTOPOHA BhIpaXkaeT
TIy6O0KYyH0 6J1arofapHOCTh YYEHBIM U CIEIUAJINCTAM

CONCLUSION

A synthetic pheromone for monitoring and catch-
ing brown marmorated stink bug, developed by the
All-Russian Plant Quarantine Center according to an
optimized synthesis method, has demonstrated its ef-
fectiveness when working both in summer in a sub-
tropical climate (Republic of Abkhazia) and in the
autumn period of a temperate continental climate (Re-
public of Hungary).

Pheromone consisting of methyl-(E, E, Z)-2,4,6-de-
catrienoate and 10,11-epoxy-1-bisabolene-3-ol
aggregation pheromone containing stereisomers —
(3S, 6S, 7R, 10S)-10,11-epoxy-1-bisabolene-3-o0l and
(3R, 6S, 7R, 10S)-10,11-epoxy-1-bisabolene-3-ol,
showed high attractiveness not only for adult males
and females brown marmorated stink bug, but also for
nymphs, which made it possible to use pheromone traps
to control the pest by mass collection (Weber et al., 2014).

A mixture of methyl-(E, E, Z)-2,4,6-decatrienoate
and two stereoisomers, in the synthesis of which race-
mic citronellal was used as a starting reagent instead
of optically active R-citronellal, showed its effective-
ness in field conditions as for nymphs II-V instars and
adults of Halyomorpha halys, which is also confirmed
by a number of authors (Nielsen et al., 2011; Sinitsy-
naetal.,, 2019).

The synthesized pheromone preparation with
a dosage of 24 mg on a bromobutyl rubber dispen-
ser demonstrated the greatest attractiveness and spe-
cies-specificity for Halyomorpha halys nymphs both in
Abkhazia and in Hungary. In the case of imagoes, a
dosage of 48 mg of pheromone in a bromobutyl rubber
dispenser showed the best catch results in both coun-
tries. While the dosage of 24 mg of the pheromone drug
applied to a dispenser made of bromobutyl rubber en-
sured a fairly high and stable capture of Halyomorpha
halys adults in Hungary, in Abkhazia the same amount
of the pheromone turned out to be insufficient, which
can be explained by differences in the timing of experi-
ments in the regions.

It was also found that the use of bromobutyl rubber
as adispenser instead of cellulose in ziplock and buflen
with a dosage of a pheromone of 48 mg is preferable,
since the attractiveness of the first type for nymphs of
the brown marmorated stink bug was 7 times higher in
both climatic zones.

Thus, the optimized attractant synthesis method
has shown good results in monitoring and mass col-
lection of Halyomorpha halys nymphs and imagoes in
both subtropical and temperate continental climates.
The obtained (preliminary) results showed that traps
with increased dosages of a synthetic pheromone
of the brown marmorated stink bug produced by
FGBU “VNIIKR” can be used for pest control as an ad-
ditional tool in an integrated plant protection system.

Acknowledgement. The Russian side expresses its
deep gratitude to scientists and specialists from Hun-
gary and Abkhazia. Work in Hungary would not have
taken place without Gabor Vétek’s direct involvement
in organizing and supervising this project. G. Vétek was
ayoung and talented Hungarian entomologist, whose
loss in 2020 was a huge shock for all of us.
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u3 Benrpuum um A6xasuu. Pa6oTa B BeHrpuu
He COCTOsJIach ObI 6€3 HENOoCPeCTBEHHOTO yUaCTUs
Fabopa BeTeka B opraHu3alluud U KypUPOBAHUU
ILaHHOTO mpoekTa. [. BeTek G6BIJI MOJOIBIM
Y TaJIaHTJIVMBBIM BEHTEPCKUM YUE€HBIM-9HTOMOJIOTOM,
yTpaTta kKoToporo B 2020 r. cTajla OTPOMHBIM
TIOTPsICEHUEM [IJIS1 BCEX HAC.
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MCTOPUA HAYKH

90 JieT KapaHTUHHOM
cJy:koe Poccuu

«lopdumucs c1a6010 c60uUx npedxos
He MOJIbKO MONCHO, HO U JONIHCHO,
He yeaicamnv OHOlU ecmb NOcMulOHOe

manodywue»
(A.C. TTymkuH)

H./. BaBuyioB B pabore «BoraHuko-reorpaduyeckue
OCHOBBI ceJieKI[uu» B 30-e IT. IIPOUIJIOTO CTOJIETUSA
nucaji: «PazBepThiBaHYVE HIUPOKON NHTPOLYKIINU HO-
BBIX PACTEHUI M COPTOB IOJIKHO UATYU OTHOBPEMEH-
HO C co3JaHMeM KapaHTUHA pacTeHui. OpraHusanus
KapaHTUHHOU WHCIIEKIIUY COCTaBJISIET HEIIPEMEHHYI0
COCTaBHYIO YaCTh MHTPOAYKIIVY PacTeHUH... BBO3 pac-
TEeHUH 13-3a TPAHUIIBI IOJKEH OBbITh IeHTPAJIN30BaH
U CTPOTO KOHTpoJupyem». C TexX IMop MIpouuio 6ojee
90 JieT, Ha MPOTSXKEHN M KOTOPBIX HAIIPaBJIEeHUS U Xa-
paKTep KapaHTUHHOU cJTy>KObI POPMUPOBAJIUCE C yUe-
TOM 3THX OPUEHTHPOB.

C 1925 1. B CoBerckoM Coro3e Havayiach pabora
B OTHOILIEHUHU CO3[aHUS KAPDAHTUHHOTO 3aKOHOLATEb-
CTBAa 110 OTJEJIbHBIM BUJaM PACTUTEIbHOMN TPOLYKIIUH.

B 1931 r. 6b11a co3maHa exyHas l'ocymapcTBeHHAS
KapaHTWHHAag ciry’k6a. B 1934 1. pazpaboranbl [Tostoxe-
HIe 0 BHENITHEM KapaHTUHE pacTeHul u [lepeueHb Bpe-
nuTenel v 60e3Hel pacTeHN BHEIIHEr0 KapaHTUHA.

TlepBasg KapaHTWHHAs labopaTopus Havaja pabo-
TaTh B 1932 I. B JleHuHrpae. Yepes ABa roja rocje ee
co3maHus B MOCKBe ObLiIa opranu3oBaHa LleHTpaabHas
KapaHTrHHasg jabopaTopus (LIKJI), KoTopas BKIYaja
TISTh ITOJIpa3ieJIeHUii: SHTOMOJIOTUHY, (DUTOMATOJIOTUH,
COPHBIX PACTEHUH, T€JIbMUHTOJIOTUY 1 6aKTEPUOJIOTYIH.
Ha LIKJI Bo3jiarajioch uzydeHue 610JIOTUY, METOIOB BbI-
SIBJIEHUS, CTI0CO60B 60PbOBI C KAPAHTUHHBIMU BPeIUTE-
JIIMU, 60JIE3HIMU PACTEHUI ¥ COPHIKAMU, 0000IIeHe
IOCTYDKEHUY HayKy B 3Toi obstacty B CCCP u 3a py6Ge-
JKOM, TIpoTIaraH/ia 3HAHWH 110 KapaHTUHY PacTeHMU.

B urosie 1941 r. IIKJI 6p11a 5BaKynpoBaHa B OMCK,
a B MocCkBe ocTajach TOJbKO OMepaTUBHAS IpyIila
13 Tpex yejoBek. B uioHe 1943 1. mabopaTopus BO3-
BpaTuyiach B MOCKBY U pa3MecTuUiach B 31aHuu Hap-
komzema CCCP.

B mepuoz BOUHBI 3aBelywolneli jabopaTopueit
6p11a Hagmexga HukugoposHa IlyToBa — Bemymuii
SHTOMOJIOT KAaPaHTUHHOM CJIY)KObI B TeUeHUE MHOTUX
Jert (puc. 1).

ViMeHHO OHa opraHu30BbIBaJa 3BaKyanuio [[KJI
u3 MockBel. C 1945 r. 3aBeoBaJia OTAEJIOM 3HTOMO-
goruu LUKJI. B 1947 r. 110 ee nHuIIMaTuBEe B TalllKeHTe
OblIa opraHr30BaHa 6rosabopaTopus, KOTOpas 3aHU-
MaJjach pa3BelleHrUeM rnceBaaduKyca — mapasuTa yep-
Beila KoMcToKa. OTOT BpeauTeb 6iarogaps 6110MeTO-
ny cras B CpenHelt A3uy 1 3aKaBKa3be 9KOHOMUYECKU
HE3HAUYMMbIM 00BEKTOM.

[IyToBa yyacTBoBaJja BO BHEAPEHUU MUKPOOUO-
METO/ia B IIPAKTUKY 6OPBOBI C ITUTPYCOBOM GEJIOKPHLI-
Kot (Dialeurodes citri (Ashmead)) B ['pysun. B 1964 1. oHa
BriepBbie B CCCP o6Hapy kuJia BOCTOUHYIO ILJIOL0XKOPKY
U cpasy e 3aHJIach U3bICKAHNEM ee eCTeCTBEeHHbIX

HISTORY OF SCIENCE

90 years of the plant

quarantine service of Russia

“Being proud of the glory of your
ancestors it is not only possible,
but also necessary, not respecting it is

shameful cowardice”
(A. Pushkin)

N.I. Vavilov in his work “Botanical and Geographical
Foundations of Breeding” [Botaniko-Geografiches-
kie Osnovy Selektsii] in the 1930s wrote: “The deploy-
ment of a wide introduction of new plants and culti-
vars should go simultaneously with the establishment
of plant protection. The organization of quarantine in-
spection is an indispensable part of the introduction
of plants... The import of plants from abroad should be
centralized and strictly controlled.” More than 90 years
have passed since then, during which the directions
and nature of the quarantine service were formed
taking into account these guidelines.

Since 1925, the Soviet Union started creating qua-
rantine legislation for certain types of plant products.

In 1931, a unified State Plant Quarantine Service
was created. In 1934, the Regulation on external plant
quarantine and the List of pests and diseases of plants
of external quarantine were developed.

The first quarantine laboratory began operating
in 1932 in Leningrad. Two years later, the Central Plant
Quarantine Laboratory (CPQL) was organized in Moscow,
which included five departments: entomology, phyto-
pathology, weeds, helminthology and bacteriology. The
CPQL was engaged studying the biology, identification
methods, methods of controlling quarantine insects and
mites, plant diseases and weeds, generalization of scien-
tific achievements in this area in the USSR and abroad,
promotion of knowledge on plant protection.

In July 1941, the CPQL was evacuated to Omsk,
and only an operational group of three people re-
mained in Moscow. In June 1943, the laboratory re-
turned to Moscow and was housed in the building of
the USSR People’s Commissariat for Agriculture.

During the war, the head of the laboratory was Na-
dezhda Nikiforovna Shutova — the leading entomologist
of the plant quarantine service for many years (Fig. 1).

It was she who organized the evacuation of the
CPQL from Moscow. Since 1945 she headed the ento-
mology department of the CPQL. In 1947, on her initia-
tive, a biolaboratory was organized in Tashkent, which
was engaged in breeding of Pseudaphycus, that is para-
sitoid of Pseudococcus comstocki (Kuwana). Thanks to the
application of the biological method, Pseudococcus com-
stocki has become an economically insignificant object
in Central Asia and Transcaucasia.

Shutova participated in the introduction of the
microbiometod into the practice of controlling citrus
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Puc. 1. Hapexpa HukudoposHa LLytoBa*

Fig. 1. Nadezhda Nikiforovna Shutova*

BparoB. A elle paHblle — B 1938-1939 rT. — pyKoBOLU-
Jia TUKBUZAIMEN 09aroB KapTodesbHON MoJiu B [ToTH.

[19Tb HOBBIX BUJIOB HACEKOMBIX, BBIIBJIEHHBIX
H.H. [llyToBOI1, Ha3BaHbBI ee uMeHeM. 3a 40 JeT paboThI
B LleHTpalbHOYM KapaHTUHHOM J1abopaToOpuy OHA CO-
O6paJia OrpOMHBIN (hayHUCTUIECKUI Y 6MOJIOTUUECKUH
MaTepuaJi, KOTOPbIM CTaJl OCHOBOM CO3JaHUS My3es
CPaBHUTEJbHBIX KOJIJIEKIIVY 1 06pa3Il0B ITOBPEXIEH-
HBIX PacTEeHUY BO BcepoccuiickoM eHTPe KapaHTUHA
pacTeHu.

AHanus ciyyaeB 00OHApPYXEeHUS KapaHTUHHBIX
BpenuTeieit Ha Tepputopuu CCCP cBUIETENbCTBYET,
YTO UX BBISIBJISIJIU TOJIbKO Ha 3—5-11 rofi IocJjie 3aHoca.
CymiecTBOBaBIIXE METOABI (BU3yaJibHOE 06CIeIoBa-
HUe, TIUIeBble TPUMaHKY, CBETOBBIE JIOBYILIKY) HE I10-
3BOJISANIU OOHAPYKMBATh BPEeAUTENIS IIPU €TI0 UPEe3BbI-
YaHO HU3KOUW YMCJIEHHOCTH, TO €CTh CPasy Ilocje
IIPOHMKHOBEHNS Ha HOBYIO, paHee CBOGOJIHYIO OT 3TOTr0
BUla TeppUTOprio. OMHUM U3 BaXKHeUMUX 3 PeKTUB-
HBIX UHCTPYMEHTOB KOHTPOJSI (QUTOCAHUTAPHOTO CO-
CTOSIHUS CTPaHBI CTaNIU (DePOMOHBI HACEKOMBIX.

Vcmnosb3oBaHue hepoMOHA BOCTOUHOU IJIOL0-
JKOPKY B 1975 T. IO3BOJIMJIO BhIIBUTH OOIIVPHBIE OYa-
T'Y 3TOTO BpeAuTesid Ha TeppuTopuu Becero KpacHomap-
CKOTO Kpas, Ha YKpauHe, B MoJilaBuu, Y30eK1CTaHe,
Kuprusum, Kazaxcrane.

B 1982-1983 rr. npuMeHeHKe epOMOHA Kaau-
(hopHMIICKOM UUTOBKY ITO3BOJIUIIO OOHAPY>KUTH 3TOTO
OTIaCHOTO BPEIUTEJIS TLIOIOBBIX HACAKIAEHUH B IIEBITU
KPYIHBIX IUTOMHUKAX MOJIIaBUU U YKPaWHBbI, @ TAKXKe
B BopoHerxckoii 061acT, Tie OH paHee He OTMeYaJics.

OLHUM U3 MMOHEPOB BHEJPEHNSI METOLOB MOHU-
TOPUHTA KapaHTUHHBIX BPeJUTEJEN C IPUMEHEHU-
eM (epOMOHOB sIBJsLIcS AHaToanM ViBaHoBUY CMeT-
HUK (puc. 2), nupexktop BHUUKP ¢ 1979 mmo 2004 .
OH ObLJT KPYTTHENIITUM 3HATOKOM ITPAaBOBBIX BOTIPOCOB
3aKOHOJIaTeJIbCTBA B 06JlacTU KapaHTWHA PACTEeHUMN.
O6uamai HeocIopuMbIM aBTopuTeTOoM B CCCP (a 3aTeM
B Poccutickoit ®enepaiium) u 3a py6esxom.

* Bce npefcTaBieHHble (hOTo B3AThl U3 apXmnBa
OreY «BHUUKP».

* All presented photos are taken from the archive
of the FGBU “VNIIKR”.

whitefly (Dialeurodes citri (Ashmead)) in Georgia, USSR.
In 1964, for the first time in the USSR, she discovered
the oriental fruit moth (Grapholita molesta) and imme-
diately started searching for its natural enemies. And
even earlier, in 1938-1939, she supervised the eli-
mination of potato moth (Phthorimaea operculella) out-
breaks in Poti, Georgia.

Five new insect species identified by N.N. Shuto-
va were named after her. For 40 years of work in the
Central Plant Quarantine Laboratory, she collected a
huge faunistic and biological material, which became
the basis for the museum of comparative collections
and samples of damaged plants at the All-Russian Plant
Quarantine Center.

The analysis of cases of detection of quarantine
pests on the territory of the USSR indicates that they
were detected only 3-5 years after the introduction.
The existing methods (visual inspection, food baits,
light traps) did not allow detecting the pest when its
population was extremely low, that is, immediately af-
ter introduction into a new area previously free from
this species. Insect pheromones have become one of
the most important effective tools for controlling the
phytosanitary state of the country.

Using the pheromone of the oriental fruit moth in
1975 made it possible to identify extensive outbreaks
of this pest throughout the entire Krasnodar Territo-
ry, Ukraine, Moldova, Uzbekistan, Kyrgyzstan and Ka-
zakhstan.

In 1982-1983, the use of the pheromone of the
Californian scale insect (Quadraspidiotus perniciosus)
made it possible to detect this harmful pest of fruit
plantations in nine large nurseries of Moldova and
Ukraine, as well as in Voronezh Oblast, where it was
not previously reported.

One of the pioneers of introducing methods for
monitoring quarantine pests using pheromones was
Anatoly Ivanovich Smetnik (Fig. 2), director of VNIIKR
from 1979 to 2004. He was an outstanding expert on
the legal issues of plant quarantine. He had undeniable
authority in the USSR (and then in the Russian Fede-
ration) and abroad.

One of the most effective methods of preventing
the spread of harmful fauna species, including plant
quarantine ones, is the disinfection of agricultural,
forestry and industrial products, containers, ware-
houses, wagons, holds of ships, premises of industri-
al enterprises with gaseous pesticides — fumigants.
The main fumigant in the Soviet Union was methyl
bromide. It was used in Uzbekistan in 1945. Then the
toxicologist of the Uzbek plant quarantine laboratory
V.E. Kreutzberg compiled the first guide to quarantine
vacuum-free fumigation.

1960-1970s were marked by a rapid growth in
the volume of disinfection of regulated products and,
first of all, planting material. In the North Caucasus, Uz-
bekistan, Ukraine and a number of other regions, vacu-
um-free chambers were built to disinfect seedlings,
cuttings, stems, and flower bulbs (Fig. 3). In Moscow,
vacuum-free fumigation chambers were built at 30 re-
gional fruit and vegetable bases for intensive disinfec-
tion of citrus fruits and apples from November to May.
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Puc. 2. AHaTonui MiBaHoBUY CMeTHUK

Fig. 2. Anatoly Ivanovich Smetnik

OmuuM u3 Hambosiee 3(h(HEeKTUBHBIX METOIOB
IpenynpexaeH s paclIpoCcTPaHeHUs BPeIHbIX BU-
OB (hayHBbI, B TOM YKCJIE€ U KAPAHTUHHBIX, SIBJISIETCS
obe33apaxruBaHye CeJIbCKOX03SIMCTBEHHOU, JIECHOH
¥ TIPOMBINIJIEHHOH MTPOAYKIIUY, Taphl, CKJIAJIOB, Baro-
HOB, TPIOMOB CY/IOB, TTOMEeIlleHUH ITPOU3BO/ICTBEHHBIX
MIPeATIPUATHUHN ra3000pa3HbIMU IIECTUIUAAMU — DyMU-
ranTamMu. OCHOBHbIM (pyMuranTom B CoBeTckoM Coroze
OBLJI GPOMUCTBIN MeTUJI. PAG0OThI ¢ HUM IIPOBOJIMJINCH
B Y36ekucTaHe B 1945 r. Torma TOKCUKOJIOT Y30eKCKOM
KapaHTUHHON JlabopaTopuu B.3. Kpelitoepr cocTaBu
TIePBO€e PYKOBOJICTBO I10 KAPAaHTUHHOM 6€3BaKyyMHOU
pymuranum.

1960-1970-€e I'T. 03HAMEHOBAJIUCDH OBICTPBHIM PO-
cToM 06beMOB 00e33apakMBaHUs IMOAKaPaHTUHHON
MIPOAYKIIMU U TIPEXE BCETO MTOCANOYHOr0 MaTepua-
Ja. Ha CeBepHoM KaBkase, B Y36ekucTaHe, Ha YKpau-
HE U B PsiJie IPYTUX PETMOHOB CTPOUJIY Oe3BaKyyMHbIE
KaMepsl 111 06e33apakMBaHUA CAXKEHIIEB, YUePEHKOB,
yyOyKOB, IIBETOYHBIX JIYKOBUIL (puc. 3). B MockBe
6e3BaKkyyMHbIe (DyMUTAIIMOHHBIE KaMePhI ObLIU I10-
cTpoeHbl Ha 30 paiOHHBIX IIJIOAOOBOIIHBIX 6a3ax IJist
WHTEHCUBHOTI'O TPOBEIeHNSI 00e33apaKuBAHUS ITUTPY-
COBBIX U I0JI0K ¢ HOSIOPS 110 Mai.

[lepBas U eqUHCTBEHHAs KPYIHAs BaKyyMHas
cTaHIIUA ObIJIa MyIlleHa B SKCIIIyaTanuio B 1960 T.
B TepMe3CcKOM MOPTY Y3bekucTaHa IJisi pymMuranuu
6POMUCTBIM METUJIOM XJIOITKOBOJIOKHA, CYXO()PYKTOB
U APYTOH NIPOAYKIINY, UMITOPTUPYeMOi n3 AdraHuc-
TaHa. B ee cTpouUTENbCTBE U pa3paboTKe TEXHOJIOTUU
MIPUHUMAJIU yYaCTHe CIIElUAJUCThl KapaHTUHHOMU
ciyx6b1 Yabekucrtana (C.I. KyuepoBa), Azepbaiikana
(A.X. Takupse) u LleHTpaJIbHOM KapaHTUHHOL Jlabopa-
topuu (B.H. TpOHOB).

TeopeTuyeckre U MPaKTUIeCKUe acIIeKThl (pyMu-
ranuu pa3pabaTbiBajIuCh 0, PyKOBOACTBOM 3aBEy-
IOIIEero OTAEJIOM TOKCHKOJIOTUY LIeHTpabHOM KapaH-
TUHHOU JlabopaTopuu Alekces KysbMuua MapKuHa.
C mepBBIX AHEN 3apOXAeHUS KAaPAHTUHHOU CJIy>KObI
OH 3aHMMAJICS OpTaHMU3aIlel OXpPaHbl XJIOMYaTHUKA
OT BpeAuTeJell, OTCYTCTBYIOIIUX B CTPaHe, U IIPeX/e
BCEro OT PO30BOTO 4YepBdA. [Ipy aKTMBHOM y4acTUU
A.K. MapkuHa paspaboTaHbl TaKue MEPOIIPUITHUS,

Puc. 3. dymuraumsa nop, nneHkon, A6xasus, 1950-e rr.

Fig. 3. Fumigation under film, Abkhazia, 1950s

The first and only large vacuum station was put
into operation in 1960 at the Termez port of Uzbeki-
stan for fumigation of cotton fiber, dried fruits and other
products imported from Afghanistan with methyl bro-
mide. Specialists of the quarantine service of Uzbekistan
(S.G. Kucherova), Azerbaijan (A.Kh. Takidze) and the
Central Plant Quarantine Laboratory (V.N. Tronov) took
part in its construction and development of technology.

The theoretical and practical aspects of fumiga-
tion were developed under the guidance of Alexey Kuz-
mich Markin, head of the toxicology department of the
Central Plant Quarantine Laboratory. From the early
days of the quarantine service, he was involved in or-
ganizing the protection of cotton from pests that are
absent in the country, and above all from the pink boll-
worm. With the active participation of A.K. Markin, they
developed such measures as fumigation of agricultural
products with methyl bromide directly in the holds of
ships and barges, disinfection of fruits, vegetables and
citrus fruits in vacuum and non-vacuum chambers,
vegetable cargo in stacks and under tents made of syn-
thetic films. He taught many quarantine workers the
basics of fumigation, chemical control of harmful pests.

Along with the fumigation of regulated products,
refrigeration or cold disinfection, was widely used in
the practice of plant quarantine to prevent the import
into the USSR with citrus fruits of the Mediterranean
fruit fly. Refrigeration regimes were developed in the
1960s at the Leningrad Plant Quarantine Laborato-
ry under the leadership of its director Fedor Timofe-
evich Lisitsyn (Fig. 4) and introduced into the practice
of plant protection throughout the country. Also, under
the leadership of Lisitsyn, the first in the USSR auto-
matic gas analyzer for methyl bromide was created. He
proposed a thermal method for disinfecting containers
from contaminated regulated products, as well as tu-
bers of ware potatoes, aimed at preventing the spread
of a plant quarantine disease — cancer infection.
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Puc. 4. ®epop TumodeeBny JincuupbiH

Fig. 4. Fedor Timofeevich Lisitsyn

Kak yMuranuss 6poMUCTbIM METUIIOM CETbCKOX035 M-
CTBEHHOU NPOAYKIIMU HETIOCPEJCTBEHHO B TPIOMax
cymoB u 6apx, o6e3zapakxuBaHue QPYKTOB, OBOIIEH
U IIUTPYCOBBIX B BAaKYYMHBIX U 6€3BaKyyMHBIX KaMe-
pax, pacTUTENIbHBIX I'PY30B B LITA6EJISIX U 10, I1ajiaT-
KaMU U3 CUHTETUYECKUX TIJIEHOK. MHOTMX PaBOTHUKOB
KapaHTUHA OH 00yYMJI OCHOBaM (hyMUTAIUY, XUMUYE-
CKOI1 60pBOBI C OTTACHBIMU BPEAUTEIISIMU.

Hapany ¢ dyMmuraiuei mogkapaHTUHHON MPoO-
IYKIIMY B TIPAaKTUKe KapaHTUHA PACTEHUH IJis TIpe-
nynpexgeHud 3aBo3a B CCCP ¢ mogamMu LIUTPyCco-
BBIX CPeJV3eMHOMOPCKON IJI0OAL0BON MYyXU HIUPOKO
KCIIOJIb30Bajach pedprKepanus — XoJ0g0Boe 06e3-
3apakuBaHue. PexxuMbl pedprxepanuy 61N pas-
paboTanbl B 1960-¢e IT. B JIeHUHTPaICKOU KapaHTUH-
HOU J1a60paTOPUM 0] PYKOBOACTBOM €€ NUPEeKToPa
®denopa TuMmodeeBrya JiucuiibiHa (puc. 4) 1 BHeIpe-
HBI B MPaKTUKy KapaHTWHA PAaCTEHUH I10 BCEU CcTpa-
He. Take I10J, PyKOBOJICTBOM JImcUIlbIHA GBI CO3/TaH
nepBbii B CCCP aBTOMaTUYECKUY ra3oaHaamsaTop
Ha 6POMUCTBIN MeTuJ. VM NpeIoKeH TepMUIeCKU it
crocob o6e33apaXBaHUS Tapbl U3-T10]] 3apPaKeHHOU
MMOJIKAaPAHTUHHOM MPOAYKIIUY, a TAKXKe KIyOHe mpo-
JIOBOJIbCTBEHHOT'0 KapTodesisi, HallpaBJIeHHbIY Ha TIpe-
JIOTBpAllleHYe PACIIPOCTPaHEeHUS KaPAHTUHHOTO 3a60-
JIleBaHUS — MHQEKIIUY paKa.

KapaHTUH pacTeHUI C MOMEHTA CBOETO CO3/LaHUS
obpala IpucTajJbHOE BHUMaHME HA KAYeCcTBO Jua-
rHOCTUKM. OJHUM U3 OCHOBHBIX HallpaBJeHUU Jesi-
TenbHOCTU OI'BY « BHUUKP» siBNisieTcs jabopaTopHas
9KCIIEPTU3Aa TTOIKAPAHTUHHBIX MaTEPUAJIOB U UIE€HTU-
(bukanys BeISIBJIEHHBIX B HUX KAPAaHTUHHBIX BPEJIHBIX
OpPraHu3MOB.

B COOTBETCTBUU C COBPEMEHHBIMU TPeGOBaHUS -
MU U B LeJIX ONITUMU3AIUY CUCTEMBI MEHE)KMEHTA
KauecTBa, fuarHoctuka B ®I'BY «BHUUKP» cTpout-
Cs1 Ha OCHOBE KOMILJIEKCHOTO Ioaxoa. OH BKJIOYAET
B cebs1 COBEPIIIEHCTBOBAHUE CYLIECTBYIOLIUX METOJIOB
9KCIIePTU3bl U pa3paboTKy HOBBIX, Hajluuue Ay6-
JIMPYIOIIVUX METOAOB IJisS MOATBEPXKIEHUS Pe3yib-
TaTOB DKCIIEPTHU3bI, IPOBEPKY BHOBb 3aKylaeMbIX
TeCT-CUCTEM U XMMPEeaKTUBOB, UCII0JIb30BaHUE BHY-
TPEHHUX KOHTPOJIEH IPU NMPOBEAEHUU AaHAJIU3O0B,

Puc. 5. MepBble Kypcbl N0 KapaHTUHY pacTeHuit, MockBa, 1944 r.

Fig. 5. First courses on plant protection, Moscow, 1944

Since its creation, plant protection was greatly fo-
cused on the diagnostics quality. One of the main ac-
tivities of FGBU “VNIIKR” is laboratory examination of
regulated articles and identification of detected plant
quarantine pests.

According to modern requirements and in order
to optimize the quality management system, diagnos-
tics at FGBU “VNIIKR” is based on an integrated ap-
proach. It includes the improvement of existing exa-
mination methods and the development of new ones,
the availability of duplicate methods to confirm the exa-
mination results, the verification of newly purchased
test systems and chemical reagents, the use of internal
controls during analyzes, interlaboratory comparative
tests, participation in international professional tests,
control checks of specialists etc.

The success of plant protection measures largely
depends on the qualifications of inspectors, plant qua-
rantine station specialists and laboratories. The State
Plant Quarantine Service has always highlighted the
importance of training personnel and improving their
qualifications.

The first courses on plant protection were held in
1944: initially at the CPQL (Fig. 5), later at the Velikie
Luki Agricultural Institute. Currently, the Educational
and Methodological Department of the FGBU “VNIIKR”
is a center for advanced training of specialists of the
Federal Service for Veterinary and Phytosanitary Sur-
veillance in the field of plant protection. Specialists
from Russia and other countries are trained here.

The first book “Plant Quarantine in the USSR”
[Karantin rasteniy v SSSR] was published in 1937. Its
authors were the head of the quarantine service A.L. Efi-
mov, head of the grape quarantine department I.A. Ka-
zas, head of the potato quarantine department V.N. Obo-
lensky. Subsequent editions came out after the war.

In 1948, the Central Laboratory for Plant Qua-
rantine published the “Illustrated Guide to Pests and
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MIpoBeJleHre MeXJiabopaTOPHBIX CPABHUTEJIbHBIX
UCIIBITAHUH, yUacTUe B MEXIYHAPOAHBIX NTpodeccu-
OHAJIbHBIX TECTUPOBAHUIX, KOHTPOJbHbIE TPOBEPKU
CTIEIAIUCTOB U T. 1.

Ycriex MeponpUATUY 110 KapaHTUHY pacTeHUu
BO MHOT'OM 3aBUCUT OT YPOBHS KBaJUDUKAIUU UH-
CIIEKTOPOB, CIIEIIUAJNCTOB KaPaHTUHHBIX ITYHKTOB
u jabopaTtopuii. locymapcTBeHHAs CIIy»Kba ITo KapaH-
TUHY pacTeHUl BceTla IIpuiaBaja 60/IblIoe 3HaUeHTE
BompocaM 06y4yeHHUs KaJpOB, ITOBBIIIEHUIO UX KBAJIU-
duranun.

[TepBble KypChI 110 KAPAHTHUHY PaCTeHU TIPOBO-
IUIUCDh B 1944 r.: mepBoHavaisbHO Ha 6a3e LIKJI (puc. 5),
mo3aHee — Ha 6a3ze BEJIMKOJIYKCKOTO CEJIbCKOX035IH-
CTBEHHOTO MHCTUTYTAa. B HacTosillee BpeMs yuebHO-
MmeToguueckuil ormes ®I'BY «BHUUKP» gaBagerca
LIEHTPOM IIOBBIIIEHUS KBAJIU(DUKALIUY CIIELNATNCTOB
denepalibHOU CIIYXKOBI TI0 BeTepUHAPHOMY U (prTOCa-
HUTapHOMY Ha/I30py B 06J1aCTY KApaHTWHA PACTEHUH.
3mech MPOXOIAT 06ydeHUe CrellnaaucTs u3 Poccun,
cTpaH GJMKHEro U JaJabHEro 3apy6esxbs.

IlepBag kHura «KapaHntuH pactenuir B CCCP»
BBINIJIA B cBeT B 1937 . Ee aBTOpaMu 6bLIN HAYaJIbHUK
KapaHTUHHOU cyiyX6b1 A.JI. EQUMOB, HaUaJIbHUK OT-
Iejia BUHOTpagHOro KapanTuHa M.A. Kazac, Hauasib-
HUK oTZiejia KapTodenbHOTO KapanTruHa B.H. O6oeH-
ckuii. Tlocnenyonye U3LaHUs BBIXOLUIU YXKe TI0Cie
BOHHBL.

lleHTpanbHasg JjabopaTopus MO KapaHTUHY
pacteHuil B 1948 r. uznana «/nia0CTPUPOBAHHBIN
CIIPAaBOYHUK T10 BPEAUTENSAM U 60JI€3HIM BHELTHETO
KapaHTWHa» 0] pefakiivell 3aBeyIONel OTAeIOM
suTomosioruu H.H. [llyToBoii. [TepepaboTaHHOe M3a-
HME 3TOTO CIIPABOYHMKA IT0J], Ha3BaHUEM «CIIPaBOYHUK
110 KAPAaHTWHHBIM U IPYTUM OIIaCHBIM BPEAUTENSIM,
60J1e3HIM U COPHBIM PACTEHUSIM», TJle COCTaBUTEJIEM
¥ OIHUM U3 aBTOPOB BBICTYIIMJIA caMa IllyToBa, BBINLIO
BCBeT B1970T. ¢ [BETHBIMU PUCOBAHHBIMU UJLJIIOCTPA-
HUSMU.

B 1996 1. «CipaBOYHUK II0 BpeOUTEIIM, 60Jies-
HSIM pacTeHUM U COPHIKaM, UMEIIIUM KapaHTUHHOE
3HaueHUe OJig Tepputopuu Poccutlickoit denmepa-
1> GBI COCTABJIEH U OTPESAKTUPOBAH yXKe IVPEK-
TopoM MHCTUTyTa KapaHTUHA pacTeHuit (BHUVIKP)
A.V. CMETHUKOM.

B 2011-2012 rr. BcepoccuiickuM IIEHTPOM Ka-
pauTuHa pacteHui (BHVIVIKP) GbLT U31aH IIeJIbIN P
MoHoTrpaduii, 3HAUUTEJIbHO MTOTIOJHUBIINN 616JI10-
rpaduio KHUT ¥ GPOIIIOP 10 KAPAHTUHY PACTEHUH.
VIHUIIMaTOPOM M3JaHUs U aBTOPOM Psijia MOHOTpaduii
ctan Yanyouii [llammiugoBuy MaroMeznoB, LUPEKTOP
Bcepoccuiickoro 1eHTpa KapaHTUHA PACTeHUH, TIPe-
ceslaTesb KOOPIMHAIIMOHHOTO COBETA 110 KAPAHTUHY
pacTeHui rocymapcTs — yyacTHukoB CHI (puc. 6).

TakuM o6pa3omM, ciayxba KapaHTWHA PAaCTEHUN
Bceria 3a60THJIach O IIpomaraljie 3HaHUH B 06JIacTu
¢uTocaHuTapuUH, a B IOCJIeIHUE TOLbI — C MCII0JIb30-
BaHMEM HOBEUIINX TEXHOJOTUN MaCCOBBIX KOMMYHU-
Kaluin.

OcHOBBI, 3aJI0)KeHHBIe 90 JeT Ha3al, IBJISIITCS
MIPOYHBIM (PyHIAMEHTOM JJISI HACTOSIIETO U GYyIIero
KapaHTUHHOM cTy»k6b1 Poccum.

Bemepan kxapanmunHoL cayxobl

8edyuutl HayYHbLL COMPYOHUK

omdena obeszapaxusarus PI'Y «BHUUKP»
A.B. Mopdxosuy

Puc. 6. Ynny6un LamMmwunpoBny Maromenos

Fig. 6. Ullubiy Shamshidovich Magomedov

Diseases of External Quarantine” [Illyustrirovannyy
spravochnik po vreditelyam i boleznyam vneshnego
karantina] edited by the head of the Entomology De-
partment N.N. Shutova. A revised edition of this hand-
book entitled “Handbook of Quarantine and Other
Harmful Pests, Diseases and Weeds” [Spravochnik po
karantinnym i drugim opasnym vreditelyam, bolez-
nyam i sornym rasteniyam], where Shutova herself was
the compiler and one of the authors, was published in
1970 with colored hand-drawn illustrations.

In 1996, the “Handbook on pests, plant diseases
and weeds of quarantine significance for the territo-
ry of the Russian Federation” [Spravochnik po vredite-
lyam, boleznyam rasteniy i sornyakam, imeyushchim
karantinnoye znacheniye dlya territorii Rossiyskoy
Federatsii] was compiled and edited by the director of
the Plant Quarantine Institute (VNIIKR) A.I. Smetnik.

In 2011-2012, All-Russian Plant Quarantine
Center (VNIIKR) published a number of monographs,
which significantly expanded the bibliography of books
and brochures on plant protection. The publication was
initiated by Ullubiy Shamshidovich Magomedov, Direc-
tor of the All-Russian Plant Quarantine Center, Chair-
man of the Coordination Council for Plant Quarantine
of the CIS member states, who was also the author of
some monographs (Fig. 6).

Thus, the Plant Quarantine Service has always tak-
en care of promoting phytosanitary knowledge, and in
recent years — using the latest mass communication
technologies.

The foundations laid 90 years ago are a solid base
for the present and future of the quarantine service in
Russia.

Plant Quarantine Service Veteran

Leading Researcher of

Disinfection Department of FGBU “VNIIKR”
Yakov Mordkovich



Pepakuunsa xypHana «PutocaHu-
Tapusi. KapaHTuH pacTteHuin» paga
npesnoXuTb BaM BO3MOXHOCTb
nybnunkaLmm Balimx cTaTein Ha cTpa-
HUUAXx XypHana. Hawa uenb — npu-
B/leYeHne BHMUMaHua K Hanbonee
aKTyanbHbIM NpobsemMam KapaHTu-
Ha pacTeHUI CneunannucToB Cefb-
CKOr0 X035ICTBa M BCEX 3aUHTepe-
COBaHHbIX B 3TOM JIOAEN.

B »kypHane paccmaTtpuBaroTcs
OCHOBHbI€ HanpaBfeHUs PasBUTUS
HayKu 1 NepenoBoro onbiTa B 0bna-
CTU KapaHTMHA 1 3aLLUTbl PaCTEHWN,
nybnvkyeTcs BaxkHast MHhopMaLLms
0 HOBbIX MeTodax U CpeacTBax,
npuMmeHsaembIx Kak B Poccum, Tak
1 3a pybexom, a Takxe o utoca-
HUTAPHOM COCTOSIHUW TEPPUTOPUM
Poccuiickon depepauun.

Mbl LOHOCUM [0 LMPOKOro
Kpyra untatene 06bEeKTUBHYIO
Hay4YHO-MPOCBETUTENbCKYH U aHa-
JINTUYECKYH0 MH(OPMAaLMIO: MHEHUS
BeAyLLMX CreumnanmcToB no Hanbo-
Jiee NpUHUMNManbHbIM BOMpocam
KapaHTMHa pacTeHWl, OaHHble
0 3HAYUMbIX HOBENLLINX 3apybex-
HbIX 1 OTEYEeCTBEHHbIX UCC/lef0Ba-
HUAX, MaTepuanbl TeMaTUYeCKNX
KOHthepeHL M.

Pepakuns xxypHana «®duto-
caHuTapusa. KapaHTUH pacTeHunn»
npurnawaeTr K COTPYLHWUYECTBY
KaK BbIOAKOLLMXCS OedaTeNnen HayKu,
TaK U MONOAbIX YYeHbIX, cneLna-
JINCTOB-MPAKTUKOB, paboTaroLmx
B obnactu utocaHuTapumn, ans
obmeHa onbiToM, obecneveHus
yCTONYMBOro (hUTOCAHUTAPHOrO
6narononyyunst U Ans HOBbIX Hayu-
HbIX AMCKYCCUN.

3A0A4YU XXYPHAJA

* /I3yyeHne OCHOBHbIX TEHAEHLMI PAa3BUTUA HAYKM B 0611aCTU KapaHTUHA PacTEHNI

« AHanM3 LWMPOKOro Kpyra nepenoBbiX TEXHONOrMI B 061aCTU MOHUTOPUHIa
1 NabopaTopHbIX UCCEA0BAHNUI MO KAPAHTUHY PaCcTeHUI

« O6CyxKaeHMe akTyasbHbIX BOMPOCOB KapaHTMHA pacTeHui

OBLULME TPEBOBAHUA K NPEOOCTABJIAEMbIM CTATbAM

K nybnvkauuy npuHMMatoTCs CTaTbU Ha ABYX S3blKax: PYCCKOM M aHIIMNCKOM, CO-
Lepaline pesynbratbl COBCTBEHHbIX HayYHbIX KccnenoBaHuin, obbemom o 15 cTpa-
HWLL, HO He MeHee 3 (Mpu 0gMHApPHOM MHTEpBase U pasMepe WpudTa 12). ONTUManbHbIN
06bem ctatbm — o1 1500 cnos. Ctatbu 60nbLuero o6bema MoryT H6bITb MPUHATLI MO corna-
COBaHUIO C pefaKLmen xypHana.

CTPYKTYPA NPEOOCTABJ/ISEMOM CTATbU*

1. VI1K, Ha3BaHuUe cTaTbu.

2. MHnumansl, hamunvsg aBtopa.

3. MecTo paboTbl aBTOpA, ropoa, ctpaHa, ORCID ID, agpec 371eKTPOHHOM NoYThbI.

4. AHHOTaumMa (KpaTKoe TOUHOE U3M0XKEeHMe CoaepKaHua CTaTbu, BKtOUatoLLee
thakTMueckme cBeneHusa 1 BbIBOAbI OnuncbiBaemow paboTol): 200—250 cnoB., Ho He 6onee
2000 3HakoB c npobenamu.

5. Kntouesble crosa (5—10 cnoB, cioBoco4veTaHuin), Hanbonee ToUHO oTobpaxkato-
wne cneunduKky ctatbm.

6. BBegeHue.

7. Matepuasibl U METOAbI.

8. PesynbTathl 1 06CyKOeHNS.

9. BbiBOAbI/3aKNtOYEHME.,

10. Cnucok nuTepaTypsl (T. €. CMMCOK BCel NCMOob30BaHHOM IUTEPATYpPbl, CCbIIKK
Ha KOTOPYIO [AATCS B CaMOM TEKCTe CTaTbM): MpaBuia COCTaBEHMS HANpPaBAsSOTCS aB-
TOPY MO 3anpocy.

11. MHdopmaums 06 aBTopax: NPUBOANUTCS NOMHAsS MHOPMALLMS O KaXXgoM U3 aB-
TopoB (MecTo paboThbl, ropof, cTpaHa, ORCID ID, agpec aNeKTPOHHOW MoYThl).

12. inntocTpaTriBHble MaTepuanbl (hoTorpatmm, pYcyHKM) LOMYCKaTCSH XOPOLLEN
KOHTPACTHOCTK, C paspeLlieHneM He Hke 300 Touek Ha awoinm (300 dpi), opurnHabl
NPVKNaAblBalOTCA K CTaTbe OTAeNbHbIMU harinamu B hopmare .tiff unu .jpeg (unntoctpa-
LMK, He COOTBETCTBYOWME TpeboBaHNSAM, ByayT NCKIOUYEHbI U3 CTaTel, MOCKOJIbKY A0-
CTOMHOEe UX BocnpousBemeHue Tunorpadckm cnocobom HeBo3MOXHO). Heobxoonumo
yKasaTb aBTOPCTBO Kaxaou thotorpacmm (d. U. O. hoTorpada mnm ccoiky).

13. B pepakumto HeobxoaAnMMo NpefocTaBUTb ABE PEeLEH3UN Ha CTaTblo («BHELL-
HIOH0» U «BHYTPEHHIOD»).

* B TakoM e nopsioke U CTPYKTYpe npedoCcTas/seTcsl AHr/1053bI4HbIl hepeBod CTaTbU.

PaboTa gonxHa 6biTb NnpepgocTaBneHa B pepgaktope WORD, dopmat DOC, wpudt
Times New Roman, pasmep wpudta — 12, MEXCTPOUHbIN MHTEPBaN — OAMHAPHbIN, Pa3-
Mep nosieit no 2 cM, OTCTyn B Hayane absaua 1 cMm, hhopmMaTmMpoBaHume Mo WupuHe. Pu-
CYHKM, Tabnuubl, CXeMbl, rpaduKkm 1 Np. [OMXKHbI 6bITb 06583aTENBEHO NPOHYMEPOBaHbI,
MMETb MUCTOYHMKM U MOMELLATbCSA HAa MeYaTHOM MnoJsie CTpaHuLbl. HasBaHue Tabnuubl —
Hapn Tabnvuen; HasBaHWe pUCyHKa/rpacmka — Nog pUCyHKOM/rpadnKoM.

BOJIEE NOAPOEHbIE YCJI0BUA NYBINKALUU CTATEW Bbl MOXKETE
Y3HATb B HALLUEW PEOAKLNN:

Appec: 140150, Poccus, MockoBckas obnacTb, r. PameHckoe,

p. n. BbikoBo, yn. [lorpaHnyHas, g. 32

KoHTakTHOE nuuo: 3nHoBbeBa CBeTnaHa leoprnesHa

TenedoH: 8 (499) 707-22-27, e-mail: zinoveva-s@mail.ru



denepajibHOE roCyIapCTBEHHOE
OIOI’KETHOE yUpe:KIeHue
«BcepoccUMCKUH IIEHTP KapaHTHHA
pactenuii» (PIrbBY « BHUUKP»)

— HayuyHoe 1 MeToguyeckoe obecneyeHme — YcTaHoBJiEHUE KAPaHTUHHOIO = HayuHoe coTpyaHu4ecTso
jeaTtenbHocTu Poccenbxo3Haasopa, ¢MTOoCaHUTapHOro COCTOAHMUS C HaUMOHaNbHbIMUK
ero TeppuTopUanbHbIX yNpaBieHui NogKapaHTUHHbIX MaTepuanos " MeXXayHapoAHbIMU
1 NoaBeaOMCTBEHHbIX eMY n TeppuTopun Poccuinckoin Gepepaumum opraHusauuamm B obnactu
yupexneHun B cchepe KapaHTUHA nyTem npoBeneHus nabopaTopHbIx KapaHTUHA pacTeHUi
M 3aLMTbl pacTeHUN 3KCNepTM3 U MOHUTOPUHIOB

» Begyuee yupexgeHue B Poccuiickon @epepauum no CUHTE3Y U NPUMEHEHUI0 140150, Poccus,

q)epOMOHOB ANa BblABI€HUA KapPaHTUHHbIX N HEKaPaHTUHHbIX Bpep,MTeneﬁ

MockoBcKkag 00J1aCTh,
1 60pbbbl C HUMMK

r. PaMeHCKOg€, p. I1. BEIKOBO,
yii. [TorparuuHagd, g. 32

OreyY «<BHUMKP» — napTHep MexayHapogHoM NporpaMMbl N0 KOOpAUHaLUU
Hay4HbIX UccnepoBaHuin B obnactn kapaHTMHa pacteHuin EUPHRESCO 11
(EUropean PHytosanitary RESearch COordination) Teun./dakc:

« B ®IrBY «BHUUKP» cospaH u geicteyeT TeXHUUECKUI KOMUTET 8 (499) 707-22-27
no ctaHpgapTusauum TK 42 «KapaHTUH 1 3almTa pacTeHUn» X ..
e-mail: office@vniikr.ru

* Begyuwee Hay4yHoO-MeTogMUeCcKoe yupexkaeHue B coctaBe KoopaMHaLMOHHOIo http'//WWW Vniikr ru

coBeTa Mo KapaHTUHY PacTeHUI rocypapcTs — yuacTHMKoB CHI
19 hunnanos Ha TeppuTopun Poccunckon Mepepauym

« [0I0BHOE Hay4YHO-MeTogU4YecKoe yupexageHue no peanmsauum MNnaHa
nepBoo4yepenHbIX MepOI'IpVIHTMl‘;I, HanpaBJZiIeHHbIX HAa rapMOHU3aLU0
KapaHTUHHbIX (PUTOCAHUTAPHbIX MEP rOCyAapcTB — YieHoB TaMOXXEHHOro coto3a



