MEXAOYHAPOOHOE COTPYOHUYECTBO INTERNATIONAL COOPERATION

B 2019 r. Ha 6aze ®I'BY «BHUUKP» Gblia 1Ipo-
BeJleHa MexJyHaponHas HaydYHO-TIIpaKTU4ecKad
KoH(pepeHIUI «AKTyaJbHble TIP06JEeMbl KApaHTUHA
¥ 3aIIUTHI PACTEHUI», IPUYPOUYEeHHAS K 85-JIETUIO
Bcepoccuiickoro 1ieHTpa KapaHTUHA PacTeHUH, B TOM
4yucJie C yyacTueM IpelicTaBUTeJel rocyJapcTB —
yuyacTHuKOB CHT (13 Pecriy6auku Kazaxcras, Kuprus-
cKoli Pecrrybnmkuy 1 Pecriybyimky Y36eKUCTaH).

B 2020 1. B pexkuMe BUIEOKOH(EPEHIINYU COCTO-
aJI0Ch 3acefanue KoMuccuu 1o 3KOHOMUUECKUM BO-
nmpocaM nmpu dKoHoMu4YeckoM coeTe CHI, rue B co-
OTBETCTBUU C ITOBECTKOM HS IMMOMUMO MPOUUX OBLI
paccMoTpeH u 0f06peH oTueT «O esTeJbHOCTU 6a30-
BOM OpraHM3alyy roCyIapcTB — yuacTHUKOB CHI 110 110-
BBIIIEHNIO0 KBAJIU(DUKAIIUY U TIEPEIIOJITOTOBKE KaIPOB
B 06J1acTy KapaHTUHA pacTeHuii 3a 2017-2019 rr».

Kpome Toro, Ha 6ase yupexAeHUs PeryaspHO
TIPOXOAAT CEMUHAPHI Y COBELaHMS TI0]] 3TU0H [Tpo-
JIOBOJIBCTBEHHOM U CEJIbCKOXO3SIICTBEHHOM OpTraHu-
s3anuu OOH (PAO) u MexIyHApPOIHOW KOHBEHIIUU
110 KapaHTHUHY U 3amuTe pacteHui (MKK3P), a Takke
3acemaHus IPYII 9KCepToB EBpomneiickoit u Cpenu-
3eMHOMOPCKOM OpraHU3aIuy 110 KAPaHTUHY U 3alUTe
pacTeHuil. 3TV MePOIPUATHS TTOCBSIIEHbI [JI06aIbHBIM
¢uTocaHUuTapHBIM BoIlpocaM. [IocTosSTHHOe yuacTue
®I'BY «BHUVIKP» B nipoekTax EOK3P nogTBepxgaeT
BBICOKMY YPOBEHD CIEIUATIUCTOB U YKPEILISIET CTaTyC
6a30BOI OpraHM3auy Ha MeXIYHAaPOIHOM apeHe.

Pa6oTa 1o MoBbIIeHNI0 KBaTUPUKAIIUY cIelia-
JIUCTOB TOCYLapCTB — yuyacTHUKOB CHI' B obJyiacTu
KapaHTWHA pPacTeHUUW — HeOoTbeMJeMas U Bax-
Hasl COCTaBJAWIAS B €XeJHEBHOU JeITEJIbHOCTHU
OTBY «BHUVIKP», koTOpas HalpaBjeHa Ha obecrieue-
HUe GUTOCAHUTAPHOM, 8 BHAYUT, U TPOJIOBOJILCTBEH-
HOU 6e30TacHOCTHY Bcero npoctpancTBa CHI.

NHPOPMAIIMA OB ABTOPAX

YnymueB AGakap AZaMOBUY, HAYUHBIN COTPY/I-
HUK OTZeJia QUTOCAaHUTAPHBIX PUCKOB U MEXAYHAPO]I-
Horo B3auMogeicTeus ®I'BY « BHUWKP», p. 1. BRIKOBO,
. PameHckoe, MockoBcKas 06J1., Poccus.

I[IpyuknHa Mapusa AJjieKcaHJpPOBHa, MJal-
WU HAYYHBIM COTPYLHUK OTHesia purocaHuTap-
HBIX PUCKOB U MEXIYHAPOIHOTO B3aWMOMENCTBUSI
®I'BY «BHUUKP», p. 11. BEIKOBO, . PaMeHCKOe, MOCKOB-
ckas 06i1., Poccus.

— developing requirements of establishing areas
free of quarantine pests (places, production sites) on
the territories of the CIS member states;

— situation in the field of plant protection in a
pandemic and other issues.

In 2019, FGBU “VNIIKR” held the International
research and training conference “Topical issues of
plant protection and quarantine”, dedicated to the 85™
anniversary of All-Russian Plant Quarantine Center,
including with the participation of representatives of
the CIS member countries (from the Republic of Ka-
zakhstan, the Kyrgyz Republic and the Republic of Uz-
bekistan).

In 2020, a videoconference meeting of the Com-
mission on Economic Issues under the CIS Econo-
mic Council was held, where, according to the agenda,
among others, the report was reviewed and approved
“On the activities of the base organization of the CIS
member states in advanced training and staff retrain-
ing in the field of plant protection in 2017-2019”.

Besides, the institution regularly holds seminars
and conferences under the authority of Food and Agri-
culture Organization of the United Nations (FAO) and
International Plant Protection Convention (IPPC), as
well as expert group meetings of the European and
Mediterranean Plant Protection Organization. These
events are dedicated to global phytosanitary issues.
The constant participation of FGBU “VNIIKR” in EPPO
projects confirms the high level of its specialists and
consolidates the status of the base organization in the
international arena.

Advanced training in plant protection for the
specialists of the CIS member states is an indispen-
sable and key component of everyday activities of
FGBU “VNIIKR” aimed at providing phytosanitary and
therefore, food security of the entire CIS space.
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AHHOTALINA
[IpencTaBieH KpaTKuil aHaiu3 (PUTOCAHUTAPHOTO
3HAUEHUS PA3JIMYHBIX BUJOB XYKOB-KOPOEIOB POZa
Ips, CBI3aHHBIX C MOJKAPAHTUHHOUN MPOAYKIIMEH.
[IpuBelleH MepevyeHb KaPAHTUHHBIX U MMEKIIUX
oco6oe ¢uTocaHUTApHOE 3HAYEHUE BUMLOB XYKOB
JIAaHHOU CUCTEMATUYECKOUN I'PYIIbl, KOTOPbIE MOTYT
BCTPeYaThCsl IPU JKCIOPTE U UMIIOPTE JEeCHOU
IIPOJYKITUM.

Knrouesvle cnosa. )Xyku-xopoennl, Curculionidae,
Scolytinae, Ips, necHasd ONpPoAyKIUg, KapaHTUHHBIE
BpeIHbBIE OPTAHU3MBI, BDEIUTEN U, YIIePo.

Ana  koppecnondenyuu. YankuH  AHIpeun
AHIpeeBUY, MIAAIINN HAYYHBINM COTPYLHUK OTIeNa
jgecHoro kapantuHa PIBY «BHUUKP», 140150,
Poccus, MockoBckas 06J1., T. PaMeHCKoe, p. T1. BIKOBO,
yi. [lorpanuydHag, 32, e-mail: chalkin10@ya.ru.

HUCK ITPOHUKHOBEHUSI HOBBIX ONACHBIX
BUJIOB, B YaCTHOCTU >XECTKOKPBLIBIX,
C JIECHOU IpoAyKIue u3 IpyTrux cTpaH
mupa B Jieca EBpasuu, u Poccuu B TOM
4yucle, YBeJIMUYUBAETCI B CBS3U C PO-
CTOM TOBapoobopoTa MeXxAy cTpaHamu. [losBiieHUe
HOBBIX MHBA3UBHBIX BUJIOB HACEKOMBIX B IIOCJIELHUE
IecsaTuneTus HabaomaeTcs Bee vaile. Tak, HallpuMeDp,
coryiacHO aHayu3y, mpoBeferHHomy H.H. KapmnyH [1], Ha
YepHOMOPCKOM IoGepexxkbe KaBkasa B 2-1 IOJOBUHE
XIX Beka HOBBIY MHBA3VWOHHBIN BU/JI BBISBIISJICS B CPel-
HeM 1 pa3 B 66,7 Mecs1ia, a B Hayaje XXI Beka — 1 pa3s
B 9 MecqaIleB, UTO B 7,4 pasa yamie. [Io Hallel OIeHKE,
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ABSTRACT
The present article provides a brief analysis of phy-
tosanitary importance of different bark beetle species
of the genus Ips, related with regulated products. It lists
beetle species of this taxonomic group of quarantine
and special phytosanitary importance, which can be
found in the exported and imported forest products.

Keywords. Bark beetles, Curculionidae, Scolytinae,
Ips, forest products, quarantine pests, pests, damage.
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menskoye, Moscow Oblast, Russia, e-mail: chalkin10@
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he risk of introduction of new pest species,
in particular, Coleoptera, with forest pro-
ducts from other countries into Eurasian
forests, including Russia, increases due to
the trade development between countries.
New invasive insect species have been appearing more
often in the last decades. For example, according to the
research carried out by N.N. Karpun [1], a new invasive
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Puc. 1. Xopbl kopoepa-tunorpada Ips

(cpoTo A.A. YankuHa)

Ha Tepputopuu Poccuu 3a mocienHue 25 jeT ObLIO
BBISIBJIEHO Gojiee 35 MHBA3UBHLIX BUIOB BpenuTeel
U BO30ymuTesel 6Gojie3Hel JIeCHBIX KyJbTyp. Hinke
npuBeneH 0630p Mo KopoenaMm poza Ips, CBI3aHHBIM
C XBOMHBIMU MOPOJAMU, U UX (DUTOCAHHUTAPHOE 3HA-
YyeHHe TIPU UMIIOPTE W SKCIIOPTE JiecoMaTepuaioB
B pa3jinuHble CTPaHbI MUpa.

Bo BceM Mupe 3aperucTpupoBaHoO 37 BaJUAHBIX
BUIOB poja Ips[2, 3]. Ha TeppuTopuu P® pacripocTpane-
HBI 7 BUOB 3TOTO pojia [4]. 3a uckiaoueHneM Ips hauseri,
Bce Ipyrue Bunbl — I acuminatus, I. amitinus, L. duplicatus,
I sexdentatus, I. subelongatus, I. typographus — MOXXHO OTHe-
CTU K YUCJIY IIUPOKO PACIIPOCTPAHEHHBIX HA TEPPUTO-
puu P®. OCHOBHBIMU PaCTEHUSIMMU — X039€BaMU 3TUX
BpenuTesel IBISIOTCS XBOWHBIE TTOPOMLI: Abies, Larix,
Picea v Pinus. TIpu3HaKU MIPUCYTCTBYUS PA3JINUHBIX KO-
POezioB — OTIIEYaTKH XOZ0B Ha Kope u Jybe (puc. 1, 2, 3).

Cpenu HaceKOMBIX-KCI0(haroB, paCIpoOCTPaHeH-
HBIX B EBpasuu, 0coboe MecTo 3aHUMAaeT KOPOe-Tu-
norpad, uiu 600N eOBBIN KOpoes, Ips typographus
(Linnaeus, 1758) (puc. 4). dBnsgsch OMHUM 13 Haubojee
BPEJIOHOCHBIX IIPEJICTaBUTENIEN 9TOTO POJIa, OH CII0CO-
0eH HaHOCUTD OOJIbIION 9KOHOMUYECKUH 1 DKOJIOTYE-
ckuti yiep6. Oco6eHHO ciemyeT oTMeTuTh 2010 T, Korma
BCJIEJICTBUE )KapKOTO 1 3aCYLIJIUBOTO JIeTa Ha TEPPUTO-
puu eBpOIelicKOl yacTu Poccuu eoBble IPEBOCTOU
Ha 60JbUTUX TUIOMIAIAX BBITIAJIN WU CUJIBHO OCIabIu,
13-3a YeTro BO3HMKJIA MOIIHAS BCIBINIKA YUCIEHHO-
ctu tTunorpada. 3a nmepuof ¢ 2010 mo 2014 1. TOJIBKO
B MOCKOBCKOI1 06J1aCTH TTIOTEPY €JI0BOTO JIECa COCTABU-
au 22,2 maH M? [5]. B mocaegHue rogbl B MOCKOBCKOM
obacTy, a TakXe B IPYyTuX cybbekTax PD yyacTUIUCh
cJiyyay BCITBIIIEK MAaCCOBOT'O Pa3MHOXXEHUS JaHHOTO
BPEeIUTENS, HAHOCSIIUX CYIeCTBEHHBIN y1Ilepd eJI0BhIM
npeBocTosIM. O6IIas IPOAOIKUTEIbHOCTD BCITBIIIKY
MAacCOBOT'0 pa3MHOXeHUS . typographus TIPOLOJIKAETCs
B cpenHeM oT 2—4 1o 6—8 JieT [6]. Kak mpaBuMJIo, KOPOe
3acesisgeT TIPeUMYyIeCTBEHHO CBEe)XX1e BETPOBAaJIbHbIE
U 6ypeJIOMHBIE JIePEBbS €JIU, 1 3aCeJITIOTCS OHU UM 60-
Jjee yeM Ha 80%. B repuro/ibl BCITBILIIEK MacCOBOTO pas-
MHOXXeHU TUITorpad crroco6eH MHTEHCUBHO 3aCeNsaTh

Fig. 1. Holes of spruce bark beetle Ips
typographus (L.), Pecny6bnuka Kapenus, P®  typographus (L.), Republic of Karelia,
Russia (photo by A.A. Chalkin)

species was detected, on ave-
rage, once every 66.7 months on
the Black Sea coast of the Cau-
casus in the 2™ half of the 19"
century, and at the beginning of
the 215t century — once every 9
months, which is 7.4 times more
often. We estimate that over 35
invasive pest species and agents
of forest plant diseases have
been detected in Russia for the
last 25 years. Below is a review
of bark beetles Ips spp. related
with coniferous plants and their
phytosanitary importance when
exporting and importing forest
products in different countries.
37 valid Ips species have
been registered in the world [2,
3]. 7 species of this genus occur
in Russia [4]. Except for Ips hau-
seri, all other species — L acumi-
natus, 1. amitinus, 1. duplicatus,
L sexdentatus, L. subelongatus, I. ty-
pographus — can be referred to as
widely spread in the Russian Fe-
deration. The main host plants of these species are co-
niferous: Abies, Larix, Picea and Pinus. The signs of bark
beetles include holes on bark and phloem (Fig. 1, 2, 3).
Among xylophagous insects occurring in Eurasia,
a special one is the spruce bark beetle Ips typographus
(Linnaeus, 1758) (Fig. 4). Being one of the most harm-
ful representatives of this genus, it can cause great
economic and environmental damage. The year 2010
should be especially pointed out, when spruce stands
on large areas fell out or were greatly weakened due
to hot and dry summer in the European part of Rus-
sia, which led to a massive outbreak of I typographus.
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He TOJIBKO OcJiabJIeHHbIE, HO 1 3I0POBLIE AEPEBbS, BbI-
3bIBAsI B UTOTe 00e3j1eceHre G0IIbIINX JIECHBIX TEPPUTO-
puii[7, 8,9, 10] (puc. 5).

B Teuenue 2019 1. B MOCKOBCKOM PETMOHE CHOBA Ha-
6JII0[IaJI0Ch AaKTMBHOE HapacTaHUe YMCIEHHOCTU KOPO-
ena-turnorpada. B xozie mpoBeleHN s TOCYyLapCTBEHHOTO
JIECOTIaTOJIOTUYECKOTO MOHUTOPUHTA (PUKCHUPOBAJINCD
MHOTOYVCJIEHHBIE CJTy4Yay TTIOBPEXIEHNS BPeIuTeIeM
JKM3HECTIOCOOHBIX eJIell ¢ 3eJIeHOM XBOe, TIPUBOIAIIIE
K OBICTPOMY YCHIXaHUIO JepeBbeB. [10sIBJIeHNE HOBBIX
ouaros [ typographus v 3acejieHUEe UM 3[I0POBBIX eJiel
6e3 BHEIIHUX TPU3HAKOB 0CJIabieHNsI TOBOPST O BBICO-
KOU arpecCUBHOCTY BpeauTeIsa. Hanbobiiye IIonamnu
04aroB 06pa3oBaJINCh B MOCKOBCKOM yUe€6GHO-OIIBITHOM,
3BEHUTOPOACKOM 1 HormHCcKOM JiecHUYecTBax [7, 11].
BCIIBIIKY YKCIEHHOCTH Kopoena Habaogany B 2019 1.
Ha JlanibHeM BocToke Poccuu, Ha TepPUTOPUM OCTPO-
Ba KyHamup, rie obIas IJIoiaib, 3aHUMaeMas XBOM-
HBIMH JIECaMU, COCTABJISIET MOPIAKa 61% TeppuTopuu
OCTPOBA. 37IeCh OBLJII0 OTMEUYEHO MACCOBOE MMOPaKEHUE
kopoenoMm-tunorpadom 50-70-1eTHUX eyel I'meHa
Picea glehnii i enei agHCKUX Picea jezoensis, YTo TIPUBEJIO
K YCBIXaHUIO JlepeBbeB Ha IIOIaau B 42,24%, 3aHuMa-
eMOl XBOMHBIMU JiecaMi Ha ocTpoBe [10].

CorylacHO aHanIM3y (UTOCAHUTAPHOTO PUCKA,
mpoBeieHHOMY EBpometickoi u Cpennu3eMHOMOPCKOHN
opraHusalveil Mo KapaHTUHY U 3alUTe pPacTeHUU
(EOK3P) [9], kopoenbl pojia [ps MOTYT PacIIPOCTPaHATh-
CsI CAMOCTOSITEJIbHO, B pe3yJIbTaTe MepeséTa, MoAIepKy-
BaeMble [IOTOKaMU BO3/yxa, Ha PACCTOSTHYE B HECKOJIBKO
JIECSITKOB KUJIOMETPOB UJI OHU MOTYT OBITh 3aHECEHBI
CO cienylolel MponyKIuel Ha yIajJeHHbIe U CBOOOI -
HbIE OT JaHHOTO BUJA KOPOEela TEPPUTOPUU: a) TToca-
IOYHBIM MaTepuajioM; 0) >KMBBIMU BETKaMU, BKJIIOYAS
POXIIeCTBEHCKYE JIEPEBDS; B) HEOKOPEHHBIM KPYTJIbIM
JlecoMm; T) JiecoMaTepuajgaMu, uMenmumu GparMmeH-
TBI KOPBI; 1) U30JIUPOBAHHOM KOPOH; €) IPeBEeCHbIMU
YIIAaKOBOYHBIMY MaTepuasiaMu (€CJI OHU He TPOILIU

.-

From 2010 to 2014, only in Moscow Oblast, the loss of
spruce forest amounted to 22.2 million m? [5]. In the
last few years, in Moscow Oblast as well as other Rus-
sian constituent entities, there have been more cases
of massive outbreaks of this pest, causing considerable
damage to spruce stands. The total duration of such a
massive outbreak of I. typographus is 2—4 to 6—8 years,
on average [6]. As a rule, the bark beetle primarily oc-
curs on fresh spruce windfall and stumps, which get in-
fested by over 80%. During massive outbreaks, I typo-
graphus can infest intensively not only weakened, but
also healthy trees, finally leading to deforestation of
large forest areas[7, 8, 9, 10] (Fig. 5).

During 2019, the population of spruce bark beetle
in Moscow Oblast increased actively again. While con-
ducting the state forest pathological monitoring, there
were registered numerous cases of the pest causing
damage to vigorous spruce trees with green needles,
leading to rapid drying out of trees. New outbreaks of
L typographus and its infestation of healthy spruce trees
without visual symptoms of weakening mean a high
aggressiveness of the pest. The largest outbreak areas
were formed in the Moscow educational and experi-
mental forestry, as well as Zvenigorod and Noginsky fo-
restries [7, 11]. The bark beetle outbreaks took place in
2019 in the Far East of Russia, on the island of Kunashir,
where the total area occupied by coniferous forests is
about 61% of the island’s territory. Here, spruce bark
beetle caused massive damage to 50-70-year-old
spruces Picea glehnii and Picea jezoensis, which led to the
drying out of trees on the area of 42.24% occupied by
coniferous forests on the island [10].

According to the pest risk analysis conducted by
the European and Mediterranean Plant Protection Or-
ganization (EPPO) [9], bark beetles of the genus Ips can
spread independently over a distance of several tens
of kilometers as a result of flights supported by air
currents or they can be introduced with the following

Puc. 2. Xoppl cotosHoro  Fig. 2. Holes of small
Kopoepa Ips amitinus spruce bark beetle Ips
(Eichhoff, 1871), amitinus (Eichhoff, 1871),
Tomckas obnactb, PO Tomsk Oblast, Russia
(choTo A.A. YankuHa) (photo by A.A. Chalkin)
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Puc. 3. Xonpl BeplwimHHoro kopoepga Ips acuminatus  Fig. 3. Holes of sharp-toothed bark beetle Ips acuminatus

(Gyllenhal, 1827), MockoBckas o6nacTtb, PO
(choTo A.A. YankumHa)

(Gyllenhal, 1827), Moscow Oblast, Russia
(photo by A.A. Chalkin)
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COOTBETCTBYIOILYI0 (GUTOCAHUTAPHYIO 06pabOTKY B CO-
OTBETCTBUU CO CTaHmapToM MC®M N2 15 [12]).
duTocaHUTapHbIe KapaHTUHHBIE TPeboBaHUI
K TIepeMelaeMoi JIECOMTPOAYKIIUMY OCHOBBIBAIOTCS Ha
aHanauze GUTOCAHUTAPHOTO PUCKA OPTaHM3MOB, KOTO-
pble BKJIIOUEHBI B IepeueHb KapaHTUHHBIX 06bEKTOB
ILJIST KadKIO¥ CTPaHbI. B mepeyHy KapaHTUHHBIX 00beK-
TOB EBpOCoro3a u paza gpyrux crpad EBporbl u A3uuy,
a Tak)ke cTpaH EBpasmiicKOro SKOHOMHUUECKOI'0 COI0-
3a (EA3C) BXOOAT pa3jIudyHbie CeBepOaMEPUKAHCKUE
BUbI KOPOEIOB: OPETOHCKUI COCHOBBIH Kopoes, (L. pini),
BOCTOYHBIN IecTusy6uaTsiii kopoey, (I calligraphus),
BOCTOYHBIN NATU3y6UaThIl Kopoen, (I. grandicollis),
kanudopuuiickuit kopoen (I plastographus). B 2020 T.
Ha OCHOBE IIPOBEIEHHOT0 aHalu3a PUTOCAHUTAPHO-
ro pucka ®I'BY «BHUMKP» 6bIJI0 TIPEAI0XKEHO BHE-
cTy B ENVHBIN TTepeuyeHb KAPAHTUHHBIX 00BbEKTOB
EA3C Taxxe aMepUKaHCKOT0 BBIeMUaTOro Kopoena Ips
emarginatus (LeConte, 1876) u aMepUKaHCKOTO COCHO-
BoTO rpaBepa Ips mexicanus (Hopkins, 1905).
ToBapoo60OPOT JeCHOU MPOAYKIIMM Mexay Poc-
cuiickoii ®enepanuelt u crpanamu CIIA u Kanamou
B IIOCJIeAHWE TOAbI YITAJ A0 MUHUMYMAa, OJHAKO OH
JIOCTAaTOYHO BBICOK MeXIy cTpaHamu EBpombl u Ce-
BepHOU AMepuku. Haubonbmuii (UTOCAHUTAPHBIN
PUCK IIPEeNCTABISIET UMIIOPT XKUBBIX pacTeHU. Bepo-
STHOCTD BBISIBJIEHUS MHCIIEKTOPOM KOPOEIOB poza Ips,
KaK 1 HEKOTOPBIX JIPYTUX BPeAUTENEeH 1 BO3OyauTENEH
3a601eBaHNH, B TAKOU MIPOAYKIINM KpaiiHe HU3KA, T. €.
KOPOEbI, B YaCTHOCTH Ips Spp., MOTYT ObITh IO, KOPOI
B CTaMM UMaro WK KyKOJKU. YIUTBIBas JaHHOE 06-
CTOSITEIbCTBO, OOJIBITMHCTBO CTpaH Mupa (BKI0Yas
crpaubl EC) BBeJIM 3alIpeT Ha BBO3 KUBBIX PACTEHUN
(mocamouHoOro MaTepuajia ¥ BETBel) XBOMHBIX ITOPOT,
u3 cTpaH CeBepHOI AMEPUKU, I/le PAacIIPOCTPaHEHBI
yKasaHHbIE BbINle KOpoenbl. TeM He MeHee OIacHbBIE
¥ KapaHTUMHHbBIE OPTaHU3MbI BCe-TaKK IIPOHUKAIOT Ha
TeppPUTOPUIO0 EBPOITEI, a Jajee 5T WHBA3UBHBIE OPra-
HH3MBbI, KaK IT0Ka3bIBAET IIPAKTUKA, PACIIPOCTPAHIIOTCS
WUTY 3aHOCSITCS Ha TEPPUTOPHI0 Poccru. IMEHHO TaKUM
nyTeM B Poccuto ¢ teppuropun EC mmomanu BocTOUHasA
KallITaHOBas 0PexX0oTBOpKa Dryocosmus kuriphilus, OXpui-
ckuit MuHép Cameraria ohridella,
caMIIuTOBas orHéBKa Cydalima
perspectalis, ny6oBast Kpy>KeBHUIIA
Corythucha arcuata, BO36yIUTEIb
¢putodTOopo3a ApeBEeCHBIX I10-
pox, Phytophthora ramorum u psf,
IPYTUX WHBAa3WBHBIX U KapaH-
TUHHBIX OPTaHU3MOB. KpyTabli
JleC WX IpeBecHble HU3Iensd
C KOpPO¥ OGBIUHO HEe ITOCTaBJIS-
1oTca B Poccutickyio ®enepariuio,
O HAKO C TaKOU MPOAYKIIWeNH,
KaK POXIECTBEHCKME IePEeBbS
¥ Cpe3aHHble BETBU XBOMHBIX I10-
poz, Ha TeppuTopuio Poccum us
CeBepHOUM AMEPUKM MOTYT GBbITH
3aHeCceHbl ceBepoaMeprUKaHCKUe
BUbI KOpoenmoB. BBo3 mocazmou-

HOTO MaTepHraja 1 JXMBBIX BE-  Puc. 4. imaro kopoepa-tunorpadga

products into remote and free of this bark beetle spe-
cies areas: a) plants for planting; b) live branches, in-
cluding Christmas trees; c) unpeeled roundwood;
d) timber with fragments of bark; e) isolated bark;
f) packaging wood materials (if they have not under-
gone proper phytosanitary treatment in accordance
with ISPM 15 [12]).

Phytosanitary quarantine requirements to trans-
ported forest products are based on the risk analysis
of the pests included in quarantine pest lists of every
country. The lists of quarantine pests of the Europe-
an Union and a number of other countries in Europe
and Asia, as well as countries of the Eurasian Economic
Union (EAEU) include different North American bark
beetle species: Oregon pine engraver (I. pini), western
six-spined engraver (L. calligraphus), five-spined bark
beetle (I. grandicollis), California pine engraver (I. plas-
tographus). In 2020, based on the pest risk analysis per-
formed by FGBU “VNIIKR”, it was proposed to include
large western pine engraver Ips emarginatus (LeConte,
1876) and monterey pine engraver Ips mexicanus (Hop-
kins, 1905) in the Common List of Quarantine Pests of
the EAEU.

The turnover of forest products between the Rus-
sian Federation and the USA and Canada has dropped
to a minimum in recent years, but it is quite high be-
tween the countries of Europe and North America.
The greatest phytosanitary risk is posed by importing
live plants. It is highly unlikely that an inspector de-
tects Ips spp., as well as some other pests and disease
agents, in such products, i. e., bark beetles, includ-
ing Ips spp., may remain under the bark in the adult
or pupal stage. Given this circumstance, most coun-
tries (including EU countries) have introduced a ban
on the import of live conifer plants (plants for planting
and branches) from North American countries, where
the mentioned bark beetles are spread. Nevertheless,
dangerous and quarantine pests are still introduced
in Europe, and then these invasive pests, as practice
shows, are introduced or spread in Russia. This is how
exactly Asian chestnut gall wasp Dryocosmus kuriphilus,
horse-chestnut leaf miner Cameraria ohridella, box-tree

Fig. 4. Imago of spruce bark beetle

TOK u3 CIIA B P® 3a nmocnegHue Ips typographus (L.) (poto A.A. YankuHa)  Ips typographus (L.) (photo by A.A. Chalkin)
3 rozma hakTUUeCKu yIaJ 10 HyJid,

OTHAKO Ha HOBOT'OJHMX PbIHKaX

B Poccum e)XeromHo MOYKHO HAWTU POXKIECTBEHCKIYE eIy
u3 Kanazpl [13]. HempaBuiibHasg yTUIN3AYS UCIIOIb30-
BAHHBIX POXAECTBEHCKUX JePEBbEB U BETOK, KOTOPBIE

dutocaHutapus. KapaHTuH pactenunin = 14
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Puc. 5. MocnepcTeusi BpegoHOCHOM ,
neaTenbHOCTU Kopoepa-tunorpada Ips by spruce bark beetle Ips typographus (L.) found aI?nually. on New Year’s
typographus (L.) B enbHuKax, Pecnybnuka  in spruce forests, Republic of Karelia, Russia markets in Russia [13]. Inappro-

Kapenus, PO (oTo A.A. YankuHa)

YaCcTO OCTAKTCS CKJIAZAVPOBAHHBIMU JI0 BECHBI OKOJIO
MYCOPHBIX OAaKOB, CO3/IA€T MTOTEHIINAIbHBIN NUCTOUHUK
YTPO3bI ITePEX0/ia )KU3HECTIOCOOHBIX BPEMHBIX KOPOEIOB
Ha 3eJieHble XBOMHBIE HAaCaXKIeHN s, IPOU3PACTAIOIIEe
nobausocTtu [13]. OTUMaIbHBIM BapuaHT CHUKEHUSI
YIPO3BI BO3MOXKHOTO PACIIPOCTPAHEHUS OITACHBIX Bpe-
IUTeJIel — 3aIIpeT Ha BBO3 II0CAI0OUHOTO MaTepuraja
U Cpe3aHHbIX BeTBel (pacTeHU) XBOMHBIX IIOPOJ, U3
CTpaH PacIpOCTPAHEHUS ITUX OPTaHU3MOB.

Poccus sBisgeTCS KPYIMHEUIIUM 3KCIIOPTEPOM
Jieca Ha MMPOBOM PBIHKE, ¥ HECMOTPS Ha TO, YTO JOJIs
SKCIIOpTa HeoOpaboTaHHOM IpPeBECHUHBI OT O6IIEero
o6beMa 3arOTOBKU HEYKJIOHHO CHUXXAeTCs, CTpaHa
IO-TIPEXXHEMY JIMAVPYET CPEIU BCEX MUPOBBIX TTOCTAB-
IUKOB He06paboTaHHON JIPEBECUHBI, SKCIIOPTUPYS
okoJio 20-25 myiH M® B rofi. OCHOBHBIMY MMITOPTEPA-
MU POCCUMCKOTO Jieca aBistoTcsa Kutait u dunngHansg
(6omee 3/4 obbeMa IKCIIOPTA), Hajiee cienyioT llBerus,
KasaxcraHn, dmoHus, YabekvcraH, [epmanus. [Ipu 3ToM
GOJIBIITMHCTBO CTPAaH MUPA, KyZa SKCIIOPTUPYETCS POC-
CUICKas JIECOTIPOAYKIIVS, BBICTABIISIOT XKeCcTKue (hu-
TocaHUTapHbIe TpeboBaHMA K ApeBecuHe [11]. B vact-
HOCTH, TPeOYETCS OTCYTCTBYE B HEU Psifia BpeqUTesei
u Bo30ynuTeneli 6onesHelt. CorstacHo Tpe6oBanmsam EC,
uMmnopTrupyemas us Poccutickor demepaiiuy XBorHast
IpEBECVHA He JTOJKHA COJIeP)KaTh «a3uaTCKUe BUIbI»
BpEeIUTENEN, OTHOCANUUXCSA K TaKCOHAM Monochamus
(uepHbBIE XBOMHBIE ycaun), Pissodes (IONTOHOCHUKK-CMO-
J€éBkM) u Scolytidae (kopoensr). [IpOBeIEHHBIN aHAIN3
IToKa3aJl CXoICTBO (45%) a3naTCKON 1 €BPOIeNCKON
(hayHb! KOPOEIOB, PAaCIIPOCTPaHEHHBIX HA TEPPUTOPUN
Poccuum [14]. Bee «poccuiickue» BUIbI KOPOEIOB pozia Ips
(xpome I hauseri, pacripocTpaseH B PO ToIbKO Ha AJiTae)
HIMPOKO PaclpoCcTPaHeHbl BO MHOTUX CTpaHaxX A3uu
U TIOYTH MoBceMecTHO B EBporte. OfHAKO HECKOJIBKO
060c061eHHBIX TeppuTOpHi EC BXOOAT B UMCJIO 3aIlK-
IeHHbBIX 30H (Benukobpuranus, Vipaauaus, o. Kopcu-
Ka, 0. MaH), TZie B pe3ysibTaTe 00CIeI0BaHUH TTOITBEPXK-
IIeHO OTCYTCTBUE KOPOenOB Ips amitinus, I. duplicatus,
L sexdentatus, I. subelongatus, I. typographus [15]. TTocTas-
KU XBOMHOU I pEBECUHBI Ha 3TU TeppuTOopun us Poccuu
BO3MOJKHBI TOJIBKO 6€3 KOPBHI.

Fig. 5. Consequences of the damage caused

(photo by A.A. Chalkin)

pyralid Cydalima perspectalis, oak
lace bug Corythucha arcuata, sud-
den oak death pathogen Phytoph-
thora ramorum and some other
invasive and quarantine pests
were introduced in Russia from
the EU countries. Roundwood or
wood products with bark are not
usually supplied to the Russian
Federation, however with pro-
ducts such as Christmas trees
and cut coniferous branches,
North American bark beetle spe-
cies can be introduced in Russia
from North America. The import
of plants for planting and live
branches in Russia from the USA
has actually dropped to zero over
the past 3 years, however, Christ-
mas trees from Canada can be

priate disposal of used Christmas

trees and branches, which often

remain stockpiled until spring
near trash containers, poses a potential threat of trans-
mitting viable harmful bark beetles to green conifers
growing nearby [13]. An optimal threat mitigation op-
tion of the possible harmful pests spreading is to ban
the import of plants for planting and cut coniferous
branches (plants) from the countries where these pests
are spread.

Russia is the largest exporter of timber on the world
market and, despite the fact that the share of exports of
unprocessed timber in the total volume of harvesting is
steadily decreasing, the country is still the leader among
all world suppliers of unprocessed timber, exporting
about 20-25 million m? per year. The main importers of
Russian timber are China and Finland (more than 3/4 of
the export volume), followed by Sweden, Kazakhstan, Ja-
pan, Uzbekistan, Germany. At the same time, most of the
countries in the world where Russian forest products are
exported set strict phytosanitary requirements for tim-
ber [11]. In particular, it requires the absence of certain
pests and pathogens in it. According to the EU require-
ments, coniferous wood imported from the Russian Fe-
deration should not contain “Asian species” of pests re-
lated to taxa Monochamus, Pissodes and Scolytidae. The
performed analysis showed the similarity (45%) of the
Asian and European fauna of bark beetles, widespread
in Russia [14]. All “Russian” bark beetle species of the
genus Ips (except L hauseri, which occurs in the Russian
Federation only in Altai) are widespread in many Asian
countries and almost everywhere in Europe. However,
several isolated areas of the EU are included in the pro-
tected areas (UK, Ireland, Corsica, Isle of Man), where
surveys have confirmed the absence of bark beetles Ips
amitinus, I duplicatus, I. sexdentatus, I. subelongatus, L ty-
pographus [15]. Coniferous wood supplies to these terri-
tories from Russia are possible only without bark.

Some of the mentioned bark beetle species, such
as I typographus, are included in the lists of quarantine

MapTNe1(5)2021 15



HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

HekoTophble 13 TepevyrCcIeHHBIX BUJ0B KOPOEIOB,
HamnpumMep L typographus, BXOAAT B IePEYHU KapaHTWH-
HBIX 00bekTOB Typuuu, CIIA, Kanazabl, Mapokko, FOAP,
Tyuwuca, Ypyreas u 1p. [5, 16] (cM. Tabauity). ITocTaBKu
POCCHUIICKOTO JIeca B 3T CTPaHbI, Kak U B 3all[UIIeHHbIE
30HbI EC, OCYyIIIeCTBIISIOTCS UCKIIOUNUTENIbHO B BUJIE
MTUJIOMAaTEPUAJIOB C TIOJTHBIM OTCYTCTBUEM KODHI.

CoryjacHO CTaTUCTUKE, BULBL Ips SPP. llepuoguye-
CKM 00HApPY>XMBAIOTCS B UMIIOPTUPYEMBIX JiecOMaTe-
puajax u [peBeCHBIX YITaKOBOYHBIX MaTepraiax. Tak,
B riepuoy ¢ 1985 o 2000 r. cpei HAaCEKOMBIX TI0JiCce-
MelicTBa Scolytinae, BBISIBJIEHHBIX ITPU IOCMOTPE B ITOP-
Tax Bbesga B CIIA, I sexdentatus BbIBIsiIca 157 pas
(u3 2740 TIPOBEIEHHBIX TOCMOTPOB), a I typographus —
286 pa3 (u3 6825 mocmoTpoBs) [16]. B HoBou 3enaH-
IVW 3TU MIOKA3aTeJu cocTaBuim 43 ob6HapyXeHUS
I typographus 3 722 poBeIEeHHBIX JIOCMOTPOB TOBAPOB
3aniepuos c 1952 mo 2000 1. B 6a3e ganHbix EUROPHYT
32 1994-2017 rT. BCero 66 3amuceii 0 BEIABIEHUU KO-
poenoB Ips Spp. B XBOMHOM NMITIOPTUPYEMOU I peBecrHe
U I peBeCcHbIX yTIaKOBOUHBIX MaTepuraiax [15].

Kuraii sBasgeTcs caMbIM KPYITHBIM UMIIOPTEPOM
poccutickoro jeca. CormacHo GUTOCaHUTAaPHBIM KapaH-
TUHHBIM TpeboBaHugIM KuTas, ApeBecrHa, UMIIOPTU-
pyeMas B CTpaHy, He JOJDKHA COTeP)KaTh KaPDaHTUHHBIX
BpeuTeNel, KOTOPblE OTCYTCTBYIOT Ha TEPPUTOPUU
KHP. Poccutickas ®enepanus IBISIETCSI TEPPUTOPU-
albHBIM cocenoM KuTas, ¥ MHOTHUE BUIBI BpeAUTe-
Jiel, BKJTtoUasi KOpoeJoB pojia [ps, PacrpoCcTpaHeHbl Ha
TEePPUTOPUSAX 06eUxX CTPaH. AHAJIU3 TT0KA3aJl, YTO BbI-
IIerepevncjIeHHble POCCUMCKIE BUBI KOPOEIOB pac-
IIPOCTPaHEHBI TAKXKE U B CEBEPHOU UYaCTU TEPPUTOPUU
KuTas. YauTbiBasi CI0KHOCTY BBISIBJIEHUS U JUArHO-
CTUKM BpeIUTEJIEH, U KOPOEIOB POZa Ips B YaCTHOCTH,
KuTarcKas ciay)xba KapaHTHHA PACTEHUU BbIIBUHYIA
¢uTtocaHuTapHbie TpeboBaHUSI 00PabOTKY, TapaHTH-
pyIoLIeli OTCYTCTBYE BCEX BUIOB KCMIIO(UITBHBIX Hace-
KOMBIX B TIOCTaBJISIEMOM JIECONIPOAYKIIUY. ENVHCTBEH-
HBIM 3(PHEKTUBHBIM CIIOCO60M YHUUTOXKEHUST KOPOEZIOB
B KPYTJIOM JieCe WY TINJIOMaTeprajiax C KOpou SBJIseT-
cs OKOpKa uiu (pyMuraius paspeleHHbIMY K IpuMe-
HEeHUIO TpemapaTaMu. ViHbIe criocobbl 06paboTKu Jieca
He MOTYT rapaHTUPOBATh ITOJIHOE YHUUYTOXXEHUE BCEX
KapaHTWHHBIX BUJIOB KOPOEZOB, a HAaXOXKJeHUE Jake
OIHOM *KMBOM 0CcOOM B ITAPTUU JIeCOMaTepuajioB CO-
TPYOHUKOM CJIY>KObI KapaHTHUHA pacTeHui KHP Bieuer
BO3BPAT TaKOM MPOAYKIIMU JIECOIKCIIOPTEPY. YUNUTHIBAS
TO, UTO (pyMUTaIvisg XBOMHOU JeCOMPOAYKIY 6POMU-
CTBIM METMJIOM 3aTPYIHUTEJbHA B KIUMATUUECKUX
yenmoBusax Cubupu, Haubojiee IpUeMJIEMBIM CITOCO60M
TIOCTAaBKY TMPOJAYKIIUY B HACTOSIIee BpeMs SIBJISIETCS
SKCIIOPT NMUJIOMAaTEPUAJIOB 6€3 KOPHI.

OpHa 13 BaXKHBIX 3aJ]a4 KapaHTHHA PacCTeHU — 3TO
TIPOTHO3 Ty Tel 3aHOCA OTIaCHBIX KAaPaHTUHHBIX BPeu-
TeJIell UMITOPTHUPYEMOU JIECHO! MPOAYKIINY U TTPUMe-
HEHME COOTBETCTBYIOIIUX (PUTOCAHUTAPHBIX MEP B €€
oTHouIeHUU. [T03TOMY HaJIeXKHBIN CI10c06 TTpesoTBpa-
IeHMs 3aHOCA HOBBIX BPeIUTEJIEH — 3TO IPUMeHEHYE
COOTBETCTBYIOUINX (DPUTOCAHUTAPHBIX MeP B OTHOIIIE-
HUU TaKOU MPOAYKIIVY WJIU TIOJIHBIN OTKAa3 OT UMIIOPTa
MIPONYKIIUY U3 CTPAH WU 30H, I'Zle PACIIPOCTPAHEHBI
KapaHTUHHBIE 1Ji PP kopoensl Ips spp.

Poccuiickas demepaliisi B OCHOBHOM 3KCIIOPTU-
PYeT ApeBECUHY B IPyrue CTPaHbl, OLHAKO HEGOJIbIITE
TMapTUU JIECHOM MPOAYKIIUU UMITOPTUPYIOTCS U3 pas-
JIMUHBIX CTPaH Mupa [24]. AHaiu3 1oxasaj, 4To Kopo-
€JIbl MOTYT GBITh 3aHECEHBI C TIOCAIOYHBIM MaTEPUAJIOM,

pests of Turkey, USA, Canada, Morocco, South Africa,
Tunisia, Uruguay, etc. [5, 16] (see Table). Russian wood
supplies to these countries, as well as to the protected
areas of the EU, are carried out exclusively in the form
of sawn timber with a complete absence of bark.

According to statistics, Ips spp. are periodically de-
tected in imported wood and wood packaging materi-
als. So, from 1985 to 2000, among insects of the sub-
family Scolytinae, detected during inspections at US
ports of entry, I sexdentatus was detected 157 times
(from 2740 inspections), and I typographus — 286 times
(from 6825 inspections) [16]. In New Zealand, there
were 43 detections of I typographus from 722 inspec-
tions of the products from 1952 to 2000. In the data-
base EUROPHYT, from 1994 to 2017, there are only 66
registered detections of Ips spp. in imported coniferous
wood and wood packaging materials [15].

China is the largest importer of Russian wood. Ac-
cording to the phytosanitary quarantine requirements
of China, wood imported into the country should not
contain quarantine pests that are absent in the terri-
tory of China. The Russian Federation is a territorial
neighbor of China, and many pest species, including
Ips spp., are spread in both countries. The analysis
showed that the above-mentioned Russian species of
bark beetles are also spread in the northern part of Chi-
na. Given the complexity of detecting and diagnosing
pests, in particular Ips spp., the Chinese plant quaran-
tine service has put forward phytosanitary processing
requirements to ensure that all species of xylophilic in-
sects are absent in the supplied forest products. The
only effective way to kill bark beetles in roundwood or
wood with bark is debarking or fumigation with ap-
proved preparations. Other methods of forest proces-
sing cannot guarantee the complete destruction of all
quarantine species of bark beetles, and in case an em-
ployee of the Chinese plant quarantine service detects
atleast one live specimen in a batch of wood entails the
return of such products to the wood exporter. Conside-
ring that fumigation of coniferous forest products with
methyl bromide is difficult in the climatic conditions of
Siberia, the most acceptable way of supplying products
is currently the export of wood without bark.

One of the important tasks of plant quarantine is
estimating possible pathways of serious quarantine
pests with imported forest products and the applica-
tion of appropriate phytosanitary measures in relation
to it. Therefore, a reliable way to prevent the introduc-
tion of new pests is to apply appropriate phytosanitary
measures to such products or completely refuse to im-
port products from countries or areas where quaran-
tine for Russia Ips spp. are spread.

The Russian Federation mainly exports wood to
other countries, but small consignments of forest pro-
ducts are imported from different countries [24]. The
analysis showed that bark beetles can be introduces
with plants for planting, with wood packaging materi-
al, unbarked timber and other wood with unbarked sur-
faces, as well as tree bark as a separate type of product.
Most often, plants for planting and cut branches (plants)
are imported in the Russian Federation from different
countries, including the countries of Europe, North
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C IpeBECHBIM yIIaKOBOYHBIM MaTepUajaoM, HEOKOPEeH-
HBIMHU JiecoMaTepraJlaMyi ¥ NHOU APeBEeCUHOM, MMelo-
el HeOKOpPeHHbIe TIOBEPXHOCTH, a TaKXKe JIpeBeCcHOU
KOPO¥U KaK OTIeJIbHBIM BUOM TOBapa. HanboJsee 4acTo
B Poccuiickyio ®emepalinio ITOCTYIIAIT PACTEHUS I JIs
TIOCaJIKY ¥ CPe3aHHbIe BETBY (PACTEHUS) U3 PA3IMUHBIX
CTpaH MUpa, BKJII0oUas cTpaHbl EBporibl, CeBepHOM AMe-
puku. O6bEMBI ITOCTABOK 3TOU ITPOLYKIITUY MUHUMAb-
HbIe, OJTHAKO 3aB03 Jla)Ke OJHOM 3apakKeHHOU MapTuun
IIPOJIYKITUY HECET CYIIeCTBEHHBIN (DUTOCAHUTAPHBIN
PUCK IJiI XBOUHBIX JiecoB P®. ITpy 5TOM BEpPOSITHOCTD
BBISIBJIEHUS KOPOEZIOB POJia Ips B XKVBBIX PACTEHUSIX UH-
CIIEKTOPOM IIPY JOCMOTPE KpaliHe HU3KA.
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America. The volumes of supplies of these products are
minimal, but the import of even one contaminated batch
of products poses a significant phytosanitary risk for the
coniferous forests of the Russian Federation. At the same
time, it is highly unlikely that an inspector detects Ips
spp. in living plants during inspection.
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Kopoeps! poga Ips, uMewliie KapaHTUHHOe (hToOCaHUTapHOEe 3HaUeHue
JJIS1 CTPaH — UMIIOPTEPOB/3KCIIOPTEPOB JIECHOU NMPOAYKIUU

PacnipocTpaHeHue PuTOCAaHHUTAPHBIMN
Bupj kopoeza (cTpaHsbI) PacTeHue-x0351MH crartyc
Ips acuminatus Poccus: eBpor. yacTb, KaBkas, Cu- Pinus sylvestris, P. funebris, Typuwms — A2
(Gyllenhal, 1827) 6upb, JanbHui BocTok; Bemapycs, P, koraiensis, P. cembra, P, sibirica,

Kopoeq BepuinHHBIM YKpauHa, MongoBa, 3aKaBKa3be,
Kazaxcrtan, EBpoma, Manasg A3zud,

Cupus, CeB. MoHrosaus, 1m-oB Kopes,

Ces. Kuraii, SInonusa, Taniaup,

Picea obovata, P. abies, P. ajanensis,
P, koraiensis, P. orientalis,

Abies sibirica, A. nephrolepis,

A. holophylla, A. sachalinensis,

A. nordmanniana, Larix decidua,
L. olgensis, L. sibirica, L. gmelinii

L amitinus Tynuc, ABcTpusi, benbrus, Bocuusg
u 'epuieroBuHa, bonrapus, XopBaTus,

(Eichhoff, 1871)
Kopoen mHOTOXOmbIN Yemickasa Pecrtybsmka, JlaHNA,

(COI03HBI) Sctouus, PuHAAHAYS, DpaHIIVI,

lepmanug, 'penug, Benrpus,
Wpnanpuga, Utanud, JlaTBud,

UepHoropus, CeBepHasa MakegoHUS,

[Tonbmia, Pymeinug, Poccud: 3arr.,
CEeB.-3all. ¥ CEB. PANIOHbBI EBPOII.

Picea abies, P. obovata, P. omorika, IOAP, NopmaHus —
Pinus cembra, P. mugo, P. nigra, Al; TyHuC — KapaH-
P, peuce, P, sibirica, P, sylvestris, TUHHBIN BPEIUTEID;
Abies alba, Larix decidua EC — 3amuineHHbIe
30HbI (Annex III)

vactu (Kapenus, JIeHMHTpacKas,
HoBropogckasi, BpstHcKasi 06Jy1acTu),
3amn. Cubups (KeMepoBckas 1 ToMcKas
obstactn); Cepbus, ClnoBakus,
CinoBenwus, lllBentapus, YKparHa
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Buz xopoezna

PacnpocrpaHeHue
(cTpaHbI)

PacTeHue-xo3uH

®duTOCAHUTAPHBII
cTartyc

L. cembrae Heer,

ABctpus, Kuraii (Heilongjiang,

Larix decidua, L. sibirica, Pinus

Mapokko, TyHuc —

1836** Jilin), Yexus, [Jauus, lepMmanus, cembra, P. sylvestris, Picea abies KapaHTUHHBIN

Kopoep nucTBeH- Benuko6purtanus, ['perus, BeHrpus, BPELNUTEID;

HUYHBIN (3amagHo-  MTanu4a, KasaxcraH, JJUXTEHIITEHH, I0AP, VopmaHus,

€BpOTIeNCKUIL) Mouronus, Humepaauael, [TobIma, Typrous — Al;
Poccus (3amaHO-BOCTOUYHAS YACTh), EC — 3amuiieHHbIe
CnoBaxkusg, CnoBeHus, Pecriybynka 30HBI (Annex III)
Kopes, llIBeniapus

L confusus Mexkcwuka, CIITA Pinus edulis, Pinus monophylla, Mapoxko, TyHuC —

(LeConte, 1876)
COCHOBBI! KOPOET,

Picea pungens

KapaHTUHHBIN
Bpenurteb; I0AP,
Woppanug, I'pysus,
Typuus,

EOK3P - Al

I paraconfusus
Lanier, 1970
KanugopHuicKui
MISTUTJIAaBBIN rpaBep

CIOA

Pinus ponderosa, P. attenuata,

P, contorta, P. coulterti,

P lambertiana, P. monticola,

P. muricata, P. radiata,
P, sabiniana

I'pysuqa, Typuua — Al

L lecontei Swaine,
1924

Apu30HCKUN
MSATUTJIaBBIN IPaBep

benus, CanbBaziop, 'BaTemaina,
lFonnypac, Mekcuka, CIIIA

Pinus sp., Pinus ponderosa,

Pinus pseudostrobus

Mapokko, TyHruc —
KapaHTUHHBIN
BPELUTEID;

IOAP, Nopmauud,
I'pysusd, Typnous,

EOK3P - Al
L duplicatus Kuraii, dnionus, Kazaxcras, ABctpus, Picea abies, P, jezoensis, P. obovata, MapoKKo —
(Sahlberg, 1836) Besprus, Benapych, Bonrapus, P. koraiensis, Pinus sylvestris, KapaHTUHHBIN
Kopoen 1BOMHMUK XopsaTus, Yenckasa Pecrrybsimka, P, koraiensis, P. sibirica, Abies BPEIUTED;
Scronus, GuHagHAY, [Py3usd, sibirica, A. holophylla, Larix IOAP, VopmaHus,
l'epmanusd, Beurpus, Utanusd, JlatBud, sibirica, L. gmelinii, Pseudotsuga  Typuusg — Al

JlutBa, HopBerug, Ilosnbiia, PyMbIHMA,
Poccus (Ces. u LieuTp. Poccus, BocT.

u 3ar. Cubupsb, JaabHu BOCTOK),
Cepbus, CnoBakus, IlIBerus, YKpanHa

menziesii

EC — 3amuiieHHbIe
30HbI (Annex III)

I hauseri Reitter,
1895%**

Kopoen ropHbIit
KAPrU3CKUHN

KazaxcraH, Kuprusug, TaI)KUKUCTaH,
Kuraii, Poccug (AnTaii), Typuus

Larix sp., L. sibirica, Picea sp.,
P, schrenkiana, Pinus sp., P. nigra
subsp. pallasiana, P. sylvestris

YkpauHa — Al;
EOK3P — A2

I sexdentatus
(Boerner, 1776)
Kopoe mecTusy6nIi,
cTeHorpad

Kura#i, KazaxcraH, Pecriy6iauka
Kopes, KH/P, ApmeHus,
Asepbaiimxan, MipaH, ABCTpus,
Bemapych, XopBatud, Yelickaga
Pecmry6simika, dcToHU, DUHITHINS,
®pannud, I'pysud, 'epmanud, I'perud,
Beurpusg, Upnannusa, Utanug, JlaTBus,
JIuTBa, JltokceMbypr, MoJiIoBa,
Hupepnannel, CeBepHad MakeoHN,
Hopserug, [Tonbia, [TopTyranug,
Pymbraus, Poccus, Cepbus, CiioBakus,
CaoBeHusd, Micnanug, llIBenus,
MIBetiniapus, Typuus, YKpauHa,
BenukobputaHusa

Larix sp., L. sibirica,

L. gmelinii, Picea sp., P. abies,

P, ajanensis, P, orientalis,

P. obovata, P. koraiensis,

P, orientalis, Abies alba,

A. sibirica, A. holophylla,

A. nephrolepis, A. sachalinensis,
A. nordmanniana, Pinus sp.,

P cembra, P, sibirica, P. koraiensis,
P armandii, P. heldreichii var.
leucodermis, P, nigra, P. pinaster
subsp. escarena, P, sylvestris,

P, funebris

Mapokko, TyHuc —
KapaHTUHHBIHN
BPEIUTED;

IOAP,

WNoppanug — Al;
Typuusa — A2;

EC — 3amuiieHHbIe
30HbI (Annex III)

I subelongatus
(Motschulsky, 1860)
Kopoen, 601111011
JIUCTBEHHUYHbIN

Kuratt, dnionus, KHIP, Pecry6simka
Kopes, Monrosus, 3cToHusd,
duHIgHAUA, Poccusd, YkpauHa

Abies sp., Larix sp., L. gmelinii,
L. sibirica, L. kaempferi, Picea sp.,
Pinus sp., P. koraiensis, P. sibirica,

P, sylvestris

Ykpauna — Al;
EOK3P - A2;

EC — 3amunieHHbIe
30HBI (Annex III)
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Bup xopoena

PacnpocTpaHeHnue
(cTpaHbI)

PacTeHue-x031uH

®UTOCAHUTAPHBIM
cTartyc

L typographus
(Linnaeus, 1758)
Kopoepm, 6osbiioi
€JIOBBIH, TUITOrpad

Amxup, Kuta, Sinonud, Pecriybsinka
Kopes, KHIP, TagxxukucTaH,
ABcTpugd, Benbrud, benapycs, bocHusa
u 'epueroBuHa, bonrapus, XopBaTus,
Yemnickas Pecniybiuka, JaHusd,
AcroHud, PuHAAHAYSA, PpaHIIUg,
I'pysug, 'epmanug, I'penius, BeHrpus,
Wranus, JlaTBus, JIuta, JIokceMOypT,
Hupepnannsl, Hopserud, [Tosnbiia,
Pymeiaug, Mongasud, Poccud,
Cepbus, CinoBakus, CJI0BeHU,
[IBernus, lIBetittapus, Typius,
YkpauHa, Be1uko6puTaHus

Abies sp., A. sibirica,

A. sachalinensis, A. holophylla,

A. nephrolepis, A. nordmanniana,
A. alba, Larix sp., L. sibirica,

L. decidua, L. gmelinii, Picea sp.,
P, ajanensis, P. koraiensis, P. abies,
P, obovata, P. orientalis, P. glehnii,
Pinus sp., P. sylvestris, P. sibirica,

P, koraiensis, P. cembra

Mapokko, TyHwuc,
Kanapga, CIIIA —
KapaHTUHHBIA
BpenuTenb; FOAP,
Ypyrsaii, MopaaHus,
OIRSA — A1;

Typuusg — A2;

EC — 3amunieHHbIe
30HbI (Annex III)

L calligraphus
(Germar, 1824)*
BocTouHBIN
1IecTusyouaThIi
KOpoez,

Kanapa, JloMnHUKaHCKAsS
Pecmrybsimka, Ky6a, ['BaTemalia,
TauTtu, Tonaypac, IMmatika, Mekcuka,
Hukaparya, CIIIA, ®UIUNIUHBL

Pinus sp., P. ponderosa,

P, strobus, P, elliottii, P. taeda,

P, echinata, P. attenuata, P. flexilis,
P, caribaea, P. cubensis, P. kesiya,
P. maestrensis, P. massoniana,

P. merkusii, P. occidentalis,

P, oocarpa, P. patula, P. tropicalis

Mapoxkko, Tyruc —
KapaHTUHHBIA
opranusM; I0OAP,
WNoppanug,
KazaxcrTaHn, I'pysusq,
Typuug, EASC,
EOK3P - Al

L grandicollis
(Eichhoff, 1868)*
BocTouHbBIH
IATU3YOYaThIN
KOpoer,

Baramckue OcTpoBa, Kanasa, Kyb6a,
IJoMuHuKkaHckaa Pecnybauka,
Toumypac, 'BaTemasia, SIMaiika,
Mexkcuka, Hukaparya, CIIIA,
ABcTpanuga

Pinus sp., P. radiata, P. echinata,
P, elliottii, P, palustris, P. taeda,

P, virginiana, P. caribaea,
P, cubensis, P, kesiya,

P. maestrensis, P. oocarpa,
P, tropicalis, P. pinaster

Mapoxkko, TyHuc —
KapaHTUHHBIMI
BpPeLUTellb;

IOAP, Noppanus,
KazaxcraHn, 'py3us,
Typuusa, EASC,
EOK3P - A1,

EC -1I/A1

I pini (Say, 1826)*
OperoHcKuit
COCHOBBIHM KOPOes,

Kanagma, Mekcuka, CIITA

Pinus sp., P banksiana,

P, contorta, P, flexilis, P. jeffreyi,

P, strobus, P. ponderosa,
P, resinosa, P, sylvestris

Mapoxkko, Tyruc —
KapaHTUHHBIA
BPELUTEID;

IOAP, MoppaHnud,
KazaxcrTaHn, I'pysud,
Typnug, EASC,

EOK3P - Al
L plastographus Kanaga, CIITA Picea sitchensis, Pinus sp., Mapoxkxko, TyHuc —
(LeConte, 1868)* P, contorta, P. muricata, KapaHTUHHBIN
KanugopHuicKkui P, ponderosa, P. radiata BPEIUTEb;
Kopoe[, IOAP, Noppanus,
KazaxcraHn, I'py3us,
Typuuda, EASC,
EOK3P - Al
Ips sp. = = bpasunus,
Yunum — Al

* — BUJIbI, BXOAAIIME B IepeveHb KapaHTUHHBIX 00beKTOB cTpaH EADC; Al — KapaHTHUHHbBIE OPTaHU3MBI,
OTCYTCTBYIOIIIVIE HAa TEPPUTOPUY CTPAHBI; A2 — KapaHTUHHbIE OPTaHU3MbI, OTPAHUYEHHO PACIPOCTPAHEHHbIE

Ha TeppuTOpuU cTpanbl; EASC — EBpasuiickuil skoHoMudeckuit coo3; EOK3P — EBpomnetickas

u Cpein3eMHOMOPCKasi OpraHu3aIus 10 KapaHTUHY u 3amuTe pacteHni; OIRSA (Organismo Internacional
Regional de Sanidad Agropecuaria) — MexxIyHapoiHas peruoHaIbHAas OPTaHU3AIIUS 110 3[J0POBbI0 CEIBCKOT0
xo03gtcTBa. Tabaulila Comep)kKUT JaHHbIe U3 CIeAYyI0IIVX NCTOYHUKOB: [3, 8,10,11,17,18, 19, 20, 21, 22, 23].

** udopMmartius 1o Buny L cembrae Heer ipuBefieHa COTIacHO myoauKaiiuy [3], omHaKo, TI0 HaleMy
MHEHUI0, CBEZIEHNS 0 PACIIPOCTPAaHEHUH STOTO BUla B POCCUU U APYTUX CTpaHax A3y TPebyroT

TTOATBEPKIEHUS C YUETOM TEKYIIETO TAKCOHOMMUYECKOI'0 CTaTyca 3TOr0 BUIA B pojie Ips.

el

Pacripoctpanenue Ips hauseri Reitter mpuBeneHo 110 cBeneHusaM EOK3P [11]. OgHaKo, OCHOBBIBASICH

Ha JIMTePaATyPHbIX UCTOUHUKAX, Mbl IPUAEPKMBAeMCSI MHEHNS, UTO JaHHBIN BUJI, BEPOSITHO, PACIIPOCTPaHeH
B Poccuu Ha Tepputopuu AnTtad.
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Table

Bark beetles of the genus Ips of phytosanitary importance
for forest products importers/exporters

Occurrence Phytosanitary
Bark beetle species (countries) Host plant status
Ips acuminatus Russia: European part, the Caucasus,  Pinus sylvestris, P. funebris, Turkey — A2
(Gyllenhal, 1827) Siberia, the Far East; Belarus, Ukraine, P koraiensis, P. cembra,
sharp-toothed bark  Moldova, Transcaucasia, Kazakhstan, P sibirica, Picea obovata,
beetle Europe, Asia Minor, Syria, North. P abies, P. ajanensis,
Mongolia, Korea Peninsula, North. P, koraiensis, P. orientalis,
China, Japan, Thailand Abies sibirica, A. nephrolepis,
A. holophylla, A. sachalinensis,
A. nordmanniana, Larix decidua,
L. olgensis, L. sibirica, L. gmelinii
L amitinus Tunisia, Austria, Belgium, Bosnia and  Picea abies, P. obovata, South Africa,
(Eichhoff, 1871) Herzegovina, Bulgaria, Croatia, Czech P, omorika, Pinus cembra, Jordan - Al;
eight-toothed spruce Republic, Denmark, Estonia, Finland,  P. mugo, P. nigra, P. peuce, Tunisia —
bark beetle France, Germany, Greece, Hungary, P, sibirica, P. sylvestris, quarantine pest;

Ireland, Italy, Latvia, Montenegro,
North Macedonia, Poland, Romania,
Russia: West, North-West and North
regions of the European part (Karelia,
Leningrad Oblast, Novgorod Oblast,
Bryansk Oblast), Western Siberia
(Kemerovo Oblast and Tomsk Oblast);

Serbia, Slovakia, Slovenia, Switzerland,

Ukraine

Abies alba, Larix decidua

EU - protected
areas (Annex III)

1. cembrae Heer,

Austria, China (Heilongjiang, Jilin),

Larix decidua, L. sibirica,

Morocco, Tunisia —

1836** Czech Republic, Denmark, Germany, Pinus cembra, P. sylvestris, quarantine pest;
large larch bark Great Britain, Greece, Hungary, Italy, Picea abies South Africa, Jordan,
beetle Kazakhstan, Liechtenstein, Mongolia, Turkey — Al;
Netherlands, Poland, Russia (west- EU - protected areas
eastern part), Slovakia, Slovenia, (Annex III)
Republic of Korea, Switzerland
L confusus Mexico, USA Pinus edulis, Pinus monophylla, =~ Morocco, Tunisia —
(LeConte, 1876) Picea pungens quarantine pest;
pifion ips South Africa, Jordan,
Georgia, Turkey,
EPPO - Al
I paraconfusus USA Pinus ponderosa, P. attenuata, Georgia, Turkey — Al

Lanier, 1970
California five-spined
engraver

P, contorta, P. coulteri,

P. lambertiana, P. monticola,
P. muricata, P radiata,

P, sabiniana

L lecontei Swaine,
1924

Arizona five-spined
engraver

Belize, El Salvador, Guatemala,
Honduras, Mexico, USA

Pinus sp., Pinus ponderosa,
Pinus pseudostrobus

Morocco, Tunisia —
quarantine pest;
South Africa, Jordan,
Georgia, Turkey,
EPPO - Al

L duplicatus
(Sahlberg, 1836)
northern bark
beetle

China, Japan, Kazakhstan, Austria,
Belgium, Belarus, Bulgaria, Croatia,
Czech Republic, Estonia, Finland,
Georgia, Germany, Hungary, Italy,
Latvia, Lithuania, Norway, Poland,
Romania, Russia (North and Central
Russia, East and West Siberia, Far
East), Serbia, Slovakia, Sweden,
Ukraine

Picea abies, P, jezoensis,

P. obovata, P. koraiensis,
Pinus sylvestris, P. koraiensis,
P, sibirica, Abies sibirica,

A. holophylla, Larix sibirica,
L. gmelinii,

Pseudotsuga menziesii

Morocco —
quarantine pest;
South Africa, Jordan,
Turkey — Al;

EU - protected areas
(Annex III)
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Occurrence Phytosanitary
Bark beetle species (countries) Host plant status
L hauseri Reitter, Kazakhstan, Kyrgyzstan, Tajikistan, Larix sp., L. sibirica, Picea sSp., Ukraine — Al;
1895%** China, Russia (Altai), Turkey P, schrenkiana, Pinus sp., P. nigra EPPO — A2

Hauser’s engraver

subsp. pallasiana, P. sylvestris

L. sexdentatus
(Boerner, 1776)
six-toothed bark
beetle

China, Kazakhstan, Republic

of Korea, DPRK, Armenia, Azerbaijan,
Iran, Austria, Belarus, Croatia,
Czech Republic, Estonia, Finland,
France, Georgia, Germany, Greece,
Hungary, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Moldova,
Netherlands, North Macedonia,
Norway, Poland, Portugal, Romania,
Russia, Serbia, Slovakia, Slovenia,
Spain, Sweden, Switzerland, Turkey,
Ukraine, UK

Larix sp., L. sibirica, L. gmelinii,
Picea sp., P. abies, P. ajanensis,
P, orientalis, P. obovata,

P, koraiensis, P. orientalis, Abies
alba, A. sibirica, A. holophylla,
A. nephrolepis, A. sachalinensis,
A. nordmanniana, Pinus sp.,

P. cembra, P, sibirica, P. koraiensis,

P. armandii, P. heldreichii var.
leucodermis, P. nigra, P. pinaster
subsp. escarena, P, sylvestris,

P, funebris

Morocco, Tunisia —
quarantine pest;
South Africa,

Jordan — Al;

Turkey — A2;

EU - protected areas
(Annex III)

I subelongatus
(Motschulsky, 1860)
larch bark beetle

China, Japan, Democratic People’s
Republic of Korea, Republic of Korea,
Mongolia, Estonia, Finland, Russia,
Ukraine

Abies sp., Larix sp., L. gmelinii,

L. sibirica, L. kaempferi, Picea sp.,
Pinus sp., P, koraiensis, P. sibirica,

P, sylvestris

Ukraine — A1;

EPPO - A2;

EU - protected areas
(Annex III)

L typographus
(Linnaeus, 1758)
spruce bark
beetle

Algeria, China, Japan, Republic

of Korea, Democratic People’s Republic

of Korea, Tajikistan, Austria, Belgium,
Belarus, Bosnia and Herzegovina,
Bulgaria, Croatia, Czech Republic,
Denmark, Estonia, Finland,

France, Georgia, Germany, Greece,
Hungary, Italy, Latvia, Lithuania,
Luxembourg, Netherlands, Norway,
Poland, Romania, Moldova, Russia,
Serbia, Slovakia, Slovenia, Sweden,
Switzerland, Turkey, Ukraine, UK

Abies sp., A. sibirica,
A. sachalinensis, A. holophylla,

A. nephrolepis, A. nordmanniana,

A. alba, Larix sp., L. sibirica,

L. decidua, L. gmelinii, Picea sSp.,

P, ajanensis, P, koraiensis, P. abies,
P, obovata, P, orientalis, P. glehnii,
Pinus sp., P. sylvestris, P. sibirica,

P, koraiensis, P. cembra

Morocco, Tunisia,
Canada, USA —
quarantine pest;
South Africa,
Uruguay, Jordan,
OIRSA — A1l; Turkey -
A2; EU — protected
areas (Annex III)

L calligraphus
(Germar, 1824)*
six-spined engraver
beetle

Canada, Dominican Republic, Cuba,
Guatemala, Haiti, Honduras, Jamaica,
Mexico, Nicaragua, USA, Philippines

Pinus sp., P. ponderosa, P. strobus,

P, elliottii, P. taeda, P. echinata,
P, attenuata, P, flexilis,

P, caribaea, P. cubensis, P. kesiya,
P. maestrensis, P. massoniana,

P. merkusii, P. occidentalis,

P, oocarpa, P. patula, P. tropicalis

Morocco, Tunisia —
quarantine pest;
South Africa, Jordan,
Kazakhstan, Georgia,
Turkey, EAEU,

EPPO - Al

L grandicollis
(Eichhoff, 1868)*
five-spined bark
beetle

Bahamas, Canada, Cuba, Dominican
Republic, Honduras, Guatemala,
Jamaica, Mexico, Nicaragua, USA,
Australia

Pinus sp., P. radiata, P. echinata,
P, elliottii, P. palustris, P, taeda,
P, virginiana, P. caribaea,

P, cubensis, P, kesiya,

P. maestrensis, P. oocarpa,

P, tropicalis, P. pinaster

Morocco, Tunisia —
quarantine pest;
South Africa, Jordan,
Kazakhstan, Georgia,
Turkey, EAEU,

EPPO - Al;
EU-1I/A1

I pini (Say, 1826)*

Canada, Mexico, USA

Pinus sp., P. banksiana,

Morocco, Tunisia —

Oregon pine P, contorta, P, flexilis, P, jeffreyi,  quarantine pest;
engraver P, strobus, P. ponderosa, South Africa, Jordan,
P, resinosa, P, sylvestris Kazakhstan, Georgia,
Turkey, EAEU,
EPPO - Al
L plastographus Canada, USA Picea sitchensis, Pinus sp., Morocco, Tunisia —

(LeConte, 1868)*
California pine
engraver

P, contorta, P. muricata,
P, ponderosa, P. radiata

quarantine pest;
South Africa, Jordan,
Kazakhstan, Georgia,
Turkey, EAEU,

EPPO - Al
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Occurrence
Bark beetle species (countries)

Phytosanitary
Host plant status

Ips sp. =

- Brazil, Chile — A1

* — gpecies included in the list of quarantine pests of the EAEU countries; Al — quarantine pests absent
in the territory of the country; A2 — quarantine pests limitedly present in the territory of the country;
EAEU - Eurasian Economic Union; EPPO — European and Mediterranean Plant Protection Organization;
OIRSA (Organismo Internacional Regional de Sanidad Agropecuaria) — International Regional Organization of
Agricultural Health. The table contains data from the following sources: [3, 8, 10,11, 17,18, 19, 20, 21, 22, 23].

** Information concerning . cembrae Heer is given according to the publication [3], however, in our
opinion, information on the spreading of this species in Russia and other Asian countries requires
confirmation taking into account the current taxonomic status of this species in the genus Ips.

The spreading of Ips hauseri Reitter is given according to the EPPO data [11]. However, based on

academic papers, we think this species is probably widespread in Russia on the territory of Altai.

URL: http://84.204.46.5/Animalia/Coleoptera/rus/scol_
ru.htm (maTta o6pamienus: 19.01.2021).

5. EPPO Standard PM 8/2 (3) «Coniferae» // EPPO
Bulletin. —2018. — 48 (3). — P. 463-494.

6. MacaoB A.Jl. Kopoep-tumnorpad u yCcbixaHUE
eJIOBBIX JiecoB. — M.: BHMWIJIM, 2010.-138 c.

7. Anmunuctpanuga CeprueBo-Ilocazickoro ro-
polickoro okpyra. Bpegurenu jiecoB MOCKOBCKOI 06-
sactu. Kopoexn-tunorpad (29 asrycra 2013 r.). — URL:
http://www.sergiev-reg.ru/node/30733 (gaTa o6parie-
Hug: 19.01.2021).

8. Vxesckuii C.C, Hukurckuii H.B., Boakos O.T.,
Honrva M.M. UTIOCTPUPOBAHHBIN CIIPABOYHUK XKY-
KOB-KcujioaroB — BpeAUTeJIEN jeca U JiecoMaTe-
puanoB Poccuiickott depepanuu. — Tyna: I'pud u K.,
2005.-C.117-125.

9. JlegueBI.P, JleBuenko M.B., Kazapues U.A. I'pu-
ObI, acCOLMMPOBaHHbBIE ¢ KOpoemoM-Tuiiorpadom (Ips
typographus) B JIeHUHTPaICKON 06J1aCTH // MUKOJIOTUS
u guTtomnartosorusa. —2019. -Tom 53, N2 2. — C. 80-89.

10. MMupuxanasa-Kapnosa H.P,, Kapmios A.A., I'pu-
menko M.10., KossmoBckuii E.E. VccienoBaHue y4acT-
KOB Jieca, IOJBEPKEHHBIX BJIUSIHUIO KOPOema-TUIIO0-
rpada (Ips typographus) B 3amioBeTHUKE «KypUIbCKUII»
(0. Kynamup) // JlecoTexHUYECKUH )XypHaJL. [Ipupomo-
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