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AHHOTALIA
B HEKOTOPBIX TIPUMOCETKOBBIX KEJPOBBIX JiecaxX 3a-
nagHou Cubupy B 2017-2018 IT. GbLT BbIIBIIEH HOBBIN
WHBalJlep eBPOIENCKOT0 IIPOUCXOKIEHUS — COFO3HBIH,
VIV MHOTOXOJIHBIN, KOPOe, [ps amitinus. ITOT BCEJIEHEI]
K HaCTOsIIeMY BpeMeHM c(hOPMUPOBAJI 04aru MacCoOBO-
o pa3MHOXXeHU B KeJpadax Ha rowmanu 1,3 Teic. ra
B ToMcKOIi M Ha miomangu 1,5 Teic. ra B KeMepoBcKou
obiacTtax. B Poccrum OH paHee BCTPEYaJICS TOJIBKO B JIe-
cax caMbIX 3allalHbIX PEeTrUOHOB. B cTpaHax EBpomnsbl
9TOT Kcuitodar CBsA3aH ¢ eJibio Picea abies v Picea omorika,
C cocHO Pinus cembra, Pinus heldreichii, Pinus mugo, Pinus
peuce v Pinus strobus. OH Tak)Xe OTMeUeH Ha ITuXTe 6eJioi
Abies alba n TUCTBEHHUIIE eBpomeickol Larix decidua,
HO He IPUYUHSIET 3aMeTHOro Bpega. OgHako B 3ama/-
Hov Cubupu OH pa3MHOXKaeTCs Ha Kefipe cubupCcKoM Pi-
nus sibirica 1 GOpMUPyeT UHTEHCUBHO Pa3BUBAIOIUECST
ouaru. O4aroB Ha JIpyTUX XBOWHBIX ITOPOJIaX, IMUPOKO
pacripocTpaHeHHbIX B 3aragHol Cubupu, He OTMEUEHO.

B ouarax cor3HOT0 KOpoeJla B Macce pa3MHOXa-
0TCS Tak)Xe Kopoex-turnorpad Ips typographus n 1ie-
CcTU3yOuaThIY Kopoen, Ips sexdentatus. VIMeIOTCS Topaxke-
HUS IepeBbeB KOPHEBOU I'yOKOU (BO30yAUTENh — IPUO
Heterobasidion annosum). Ha XBoe 3acejIeHHBIX CTBO-
JIOBBIMU BPENUTEJISIMU AEePEBbEB Pa3BUBAETCS I1aTO-
TeHHBIN rpub Lophodermium pinastri, BbI3bIBAIOIINH ee
rubesb. Mephl 3alUThHI KeJpavell B TAKUX ovarax ele
He paspaboTaHbl, 1 GOPMUPOBAHYE 0UAroB B IIPUIIO-
CEeJIKOBBIX KeJPOBBIX 60pax, KOTopbie B TOMCKOI 06-
JIACTU SIBJSIOTCS 0C060 OXPaHSIEMBIMU TIPUPOAHBIMU
TEPPUTOPUIMU, 3aTPYAHIET UX ITpoBeeHUue. Takoe
TTOJIOXKEHME CITOCOGCTBYET PAaCIIMPEHNI0O NHBA3WOH-
HOTO apeaJia COI3HOr0o Kopoeza B 3amagHoy Cubupu.

Knroueevie cnosa. TIpuroceskoBble 60pbI, CTBO-
JIOBBIE BPEOUTENU, MHBA3UBHBIA KCuyiodar, Keap Ccu-
OUPCKUH.
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ABSTRACT
In 2017-2018, there was detected a new invader of Eu-
ropean origin, eight-toothed spruce bark beetle Ips ami-
tinus, in some Siberian pine forests near settlements in
Western Siberia. This invader has by now formed out-
breaks in Siberian pine forests on an area of 1.3 thou-
sand hectares in Tomsk Oblast and on an area of
1.5 thousand hectares in Kemerovo Oblast. In Russia, it
was previously detected only in the forests of the most
western regions. In Europe, this xylophage is related to
spruces Picea abies and Picea omorika, pines Pinus cem-
bra, Pinus heldreichii, Pinus mugo, Pinus peuce and Pinus
strobus. 1t was also detected on Abies alba and Larix de-
cidua, without causing great damage. In Western Sibe-
ria, though, it propagated on Pinus sibirica and forms in-
tensively developing outbreaks. No outbreaks on other
conifers widespread in Western Siberia were detected.

In Ips amitinus outbreaks, there is a massive breed-
ing of Ips typographus and Ips sexdentatus. Some trees are
damaged by root rot of conifers (causative agent — fun-
gus Heterobasidion annosum). On the needles of trees in-
habited by stem pests, pathogenic fungus Lophodermi-
um pinastri, causing its death, develops. Measures to
protect Siberian pine forests in such outbreaks have
not yet been developed, and the formation of outbreaks
in Siberian pine forests near settlements, which are
specially protected natural areas in Tomsk Oblast,
makes their implementation difficult. This situation
contributes to the expansion of the invasive range of
Ips amitinus in Western Siberia.

Key words. Forests near settlements, stem pests,
invasive xylophage, Siberian pine.
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BBEJJEHUE

OI03HBIM, WJIW MHOTOXONHBIM, WU
MaJIbIi eJIOBBIM, Kopoen Ips amitinus
(Eichhoff, 1872) (Coleoptera, Curcu-
lionidae, Scolytinae) — eBporercKuit
BU/I, CBSI3aHHBIN C HECKOJIbKMMU XBO-
HBIMU TIOPOJAMU U He IIPEICTaBJISIO-
MUY CKOJbKO-HUOYAb CYIIECTBEHHOU
yIpo3bl [IJIST JIECOB B MECTaxX CBOETO
abopureHHOro obuTaHus. EcTecTBeHHBIN apeas BuIa
OXBaTbIBAae€T PABHMHHbBIE U TOPHBIE Jieca EBpPOMEBI OT
HupepiaHZoB Ha 3amafie A0 BpsHCKOM o6jacTu Ha
BOCTOKe M OT ['epMaHuu mo WMrtanuu u Bankan (Ap-
HOJNIBOU U 1P., 1955; Ctapk, 1952; Lubojacky, 2012;
Mazur, Kuzminski, 2013).

B XX Beke OH HayaJl pacupaTh apeas: B 30-X
rojsax GbLT O6HAPY)XeH B ICTOHUM, a B cepefuHe BeKa
u B ®uunguguu (Annila, Nuorteva, 1977; Biermann,
Thalenhorst, 1977; Grodzki, 1998; Koponen, 1975;
@kland, Skarpaas, 2008; Voolma et al., 2004). Bux
OBLJ CJIyUyaliHO 3aBe3€eH C [ peBeCcUHOM Ha BpuTaHcKue
0CTpPOBa, B [lIBenuto, CIIIA u HoByto 3emannuio (Jkland
etal., 2019).

PacmupeHue apeaJjia COI03HOr0 Kopoeia B Poccuu
ObLI0 OTMeueHO B HadaJie XXI Beka. [0 3TOro BpeMeH!
IOaHHBIA BUJ, ObLI OTMEYEeH TOJIbKO Ha caMOM 3amaje
eBpoIierickoit yactu Poccuu (Ctapk, 1952), 1 OH 10-
CTOBEPHO OTCYTCTBOBAJ B JIEHUHTPAICKOU 061acTu
(fdurenTxkoBCcKMH, 1930; MaHgeabiiTaM, 1998).

B HacTrosiee BpeMs L. amitinus OTMeUeH B Jecax
KanuHuHrpamckou, BpsHckoi, [TckoBCcKoii, HoBro-
pozckot, JIeHMHTPaCcKol objacTell m Ha 1ore Myp-
MaHcKko# obyactu (Mandelshtam, 1999; Voolma et al.,
2004); Ha TeppuTOPUU MOCKOBCKOM 06JacTU U APY-
rUX PETMOHOB I[€HTPa €BPOMeNCKON YaCTU CTPAHBI
He o6HapyxeH ([TeTpos, 1998). B Hauajue XXI Beka BU[I
6b11 06HapyxeH B Kapenuu (SkoBines, 2003), mpuyem
IIpu ero o6HaAPYKeHUU OH OBLJI OMKUO0UYHO TPUYUNC-
JIEH K YKCJTy BCEJIEHIIEB a3MaTCKOTO IIPOUCXOXKIEHNUS.
MHOTrO4YMCIEHHBIE SHTOMOJIOTUYECKIE UCCIeIOBAHMS
B Cubupy Tak)Xe paHee He BBIIBUJIU MIPUCYTCTBUSI
B Jlecax 3Toro kopoena (Kpuposyikas, 1983; dHOB-
ckui, 1999).

TToBpeXxIeHMsI, HaHeCEeHHbIe COI03HBIM KOPOeIoM
B Cubupu, BIiepBble ObLIN BhISIBJIEHBI B KEIPOBLIX 60-
pax Ha ceBepe KeMepoBckoii o6aactu B 2014 1. (Kep-
yeB U Ip., 2019), a3aTeM B 2018 I. B coceHUX palioHaX
ToMckoli 061acTu. B eBpOIIelicKol YacTU CBOET0 ape-
aJla KOpoeJ CBsI3aH C eibio Picea abies u Picea omorika,
COCHOI Pinus cembra, Pinus heldreichii, Pinus mugo, Pinus
peuce u Pinus strobus. OH Tak)Xe BCTpevyaeTcs Ha TIUXTe
6estoit Abies alba v TUCTBEHHUIIE €BPOIIEHCKOM Larix
decidua, HO 3aMETHOTO BpeJa HUTIE He MPUUYNHSIET.
Ha ceBepe eBpomelickoii yactu Poccun (ApxXaHTelb-
CKas 06J1aCTh) )KYK OTMEUEH Ha COCHe 06bIKHOBEHHOM
P. sylvestris (Maupenbmitam, 1998). [Tonas B 3amnam-
Hy0 CuOUPbH, COI03HBIN KOPOE/ CTAJ 3aCENIATh ITPEI-
TIOYTUTEJIBHO COCHY CUGUPCKYI0 P. sibirica M CUIIBHO
BPEIUTD ell.

MATEPWAJIBI U METO/1bI

PaboTa BbIIOJIHEHA B KEPOBBIX Jiecax KeMepoBCKOH
1 ToMCcKOI o6J1acTel MeTOIOM CHelaibHbIX ob6cie-
IOBaHUU. 3aceJleHHbIe COI3HBIM KOPOEIOM JePeBbhs
OIpeEeNsiii TJIa30MEPHO 0 XapaKTePHOMY MpU3Ha-
KY — YChIXaHUIO XBOW Ha BEPUINHAX JIepeBbeB. Bumo-
BYI0 TPUHAJIEKHOCTh COGPaHHBIX KYKOB OMPEEISIN

INTRODUCTION

'ps amitinus (Eichhoff, 1872) (Coleoptera, Curcu-

lionidae, Scolytinae) is a European species as-

sociated with several conifers and does not pose
=% _ any significant threat to forests in its native ha-

bitats. The natural area of the species covers the
plain and mountain forests of Europe from the Neth-
erlands in the west to Bryansk Oblast in the east and
from Germany to Italy and the Balkans (Arnoldi et al.,
1955; Stark, 1952; Lubojacky, 2012; Mazur, Kuzmins-
ki, 2013).

In the 20™ century, it began to expand its area: in
the 1930s it was detected in Estonia, and in the middle
of the century in Finland (Annila, Nuorteva, 1977; Bi-
ermann, Thalenhorst, 1977; Grodzki, 1998; Koponen,
1975; @kland, Skarpaas, 2008; Voolma et al., 2004).
The species was accidentally introduced with wood to
the British Isles, Sweden, the USA and New Zealand
(@kland et al., 2019).

The expansion of the range of Ips amitinus in Rus-
sia was noted at the beginning of the 215t century. Un-
til that time, this species was recorded only in the very
west of the European part of Russia (Stark, 1952), and it
was reliably absent in Leningrad Oblast (Yatsentkovsky,
1930; Mandelshtam, 1998).

At present, I amitinus is reported in the forests
of Kaliningrad Oblast, Bryansk Oblast, Pskov Oblast,
Novgorod Oblast, Leningrad Oblast and in the south of
Murmansk Oblast (Mandelshtam, 1999; Voolma et al.,
2004); on the territory of Moscow Oblast and other re-
gions of the center of the European part of the country
it was not detected (Petrov, 1998). In early 21s'century,
the species was detected in Karelia (Yakovlev, 2003),
and upon its discovery, it was erroneously classified
as an invasive Asian species. Numerous entomologi-
cal studies in Siberia also did not previously reveal the
presence of this bark beetle in the forests (Krivolutska-
ya, 1983; Yanovsky, 1999).

Damage caused by I amitinus in Siberia was first
identified in Siberian pine forests in the north of Ke-
merovo Oblast in 2014 (Kerchev et al., 2019), and then
in 2018 in neighboring areas of Tomsk Oblast. In the
European part of its area, I amitinus is associated with
Picea abies and Picea omorika, Pinus cembra, Pinus heldre-
ichii, Pinus mugo, Pinus peuce and Pinus strobus. It is also
detected on Abies alba and Larix decidua, without caus-
ing great damage. In the north of the European part of
Russia (Arkhangelsk Oblast), the beetle is present on
P, sylvestris (Mandelshtam, 1998). Once introduced in
Western Siberia, I amitinus started invading mainly
P, sibirica causing considerable damage.

MATERIALS AND METHODS

The work was carried out in the Siberian pine forests of
Kemerovo Oblast and Tomsk Oblast by the method of
special surveys. The trees inhabited by L. amitinus were
determined visually by a characteristic feature — the
drying of the needles on the tree tops. The species af-
filiation of the collected beetles was determined in the
laboratory by morphological features, the correctness
of the determination was confirmed by N.B. Nikitsky
and A.V. Petrov.
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B JtaGopaTopuu 1o MOP(MOJOruYeCcKM IIpU3HaKaM,
IIPaBUJILHOCTBD OIlpeneseHud noarsepauau H.b. Hu-
KuTckuii u A.B. [TeTpoB.

B KayecTBe CIIyTHUKOBBIX CHUMKOB UCII0JIb30BAJIN
KaJIpbl, HAXOAAIIVECs B OTKPBITOM JOCTYIIE «STHIEeKca».
HemndpupoBaan UX 0 COCTOSHUIO KPOH KeIPOoB, KO-
TOPOE YTOYHSJIN IIPY ITPOBEJIEHNY Ha3eMHOT'0 06CJIe10-
BaHU4. [lepeBbsl, UMEBIIIVE KPOHbI CJIa60 BBIPAXKEHHOTO
JKEJITOTO I[BETA, OTHOCUJIM K YMCJTy IEPEBBEB, CBEXKE-
3aceJIeHHBbIX COI03HBIM KOPOEIOM; IePEBDS C OPaHIKe-
BO-0ypO¥ OKPAaCKOW OTHOCWJIV K YUCJY 3aCeJIEHHBIX;
a lepeBbs, 06J1a/IaBIIie KPOHOU ¢ XBOEU TeMHO-0yPOTo
1IBETa MJIV BOBCE He NMEBIIIMEe XBOU Ha KPOHE, OTHOCH-
JIV K YMCJIY OTPab0TaHHBIX KOPOemaMU.

PE3VYJIBTATBI U OBCYKJEHUE

Pa3BuTHe 04aroB COI03HOro Kopoejia B Cuoupu
ITomaB B Cubupb, COIO3HBIN KOPOE, Halllesa AJI cebs
6JIarONIPUSATHBIE YCIOBUS B IMIPUIIOCEIKOBBIX KeJPO-
BBIX 60pax M CTaJ ONAaCHbIM BpeAUTENIEM Kefpa, Ulu
COCHBI cubUpPCKOU, Pinus sibirica. HeCMOTpPS Ha TO, UTO
B €BPOTIENICKOI YaCcTyU apeajia OH 3acejsieT U OpyTue
XBOWHBIE MTOPOABI, B Cubupy Mmoka He HaWIEHbI eTro
MAaCCOBbI€ TTOCEJIEHUS HM Ha KaKUX UHBIX XBOWHBIX,
KpoMe KeJpa. Bei6op UMEHHO 3TOU COCHBI B HOBOM
VHBa3MOHHOM apeajie, BOBMOXHO, 00bSICHIETCS TEM,
YTO CpPeNU eT0 KOPMOBBIX JIePEBbEB B EBpOITE M3BECTEH
PONCTBEHHBIN BUJ, — €BPOIIENCKas KeJIpoBasi COCHA
Pinus cembra. OgHaK0, HECMOTPS Ha TO, YTO B MeCTax
WHBa3WU KOPOoea MPoM3PacTaloT U JPyTrue XBOWHbIE
TIOPO/IbI, B YaCTHOCTHU €Jib cubupckas Picea obovata,
JIMCTBEHHUIIA cubupckas Larix sibirica ¥ COCHa 00BIK-
HOBeHHas Pinus sylvestris, ero mocejieHus 06HapyKeHbI
KpoMe KeJipa JINIIh CIIOPafuIecKy Ha eJd CUOUPCKOM
(Kerchev et al., 2019).

Bce npeBocTOM Kefpa, B KOTOPBIX CMOT 3aKpe-
MIUTHCS COI03HBIN Kopoe, 6b1au B 2017-2018 rT. B TOU
WY UHOM CTEIIeHY ITOBPEXIEHbI I'YCEeHUIaMU CUOUP-
ckoro menkonpsazna Dendrolimus sibiricus, a B HEKOTOPBIX
6opax B Hauajie XXI Beka oTMedajach ITOBbIIIEHHAS
YKUCJIEHHOCTb PIKET'0 COCHOBOT'O MUJIMIIbIUKA Neodi-
prion sertifer, TMIMHKYA KOTOPOT'O0 HAHECJIU TTOBPEX/IE-
HUS KPOHAM B Psifie JIECHBIX MaCCUBOB.

[ToBceMecTHO B 06cJieJlOBAaHHBIX HAMU KeJPO-
BBIX I PEBOCTOSIX UMeEeTCs Wiu fuddy3Hoe, I 0Yaro-
BO€ TIOPakeHMe JIePeBhEB KOPHEBOM Ir'y6KOi (BO36Yy -
TeJib — Tpub Heterobasidion annosum), v 60JbIIVHCTBO
JIePEBbEB B JIPEBOCTOSIX ITOBPEXKIEHBI OKOJIOTOM MIPU
cbope muinek. [I[pruyeM HauboJiee UHTEHCUBHO Pa3BU-
BaeTcs oyar B JlyuaHoBO-MmaToBckoM 60py (ToMckas
06J1aCTh), KOTOPBI OBLII CUJIBHO TTOBPEXK/IEH I'yCEHUIIA-
MU cu6HUpPCKOTO meakonpsaaa B 2017 1. KpoHbI JepeBb-
€B Ha YacTH IJIONIA/IY 3TOT0 JIECHOTO MacCuBa OKasa-
JICh HACTOJIBKO TIOBPEXEHHBIMHU, UTO HAYAJICS OTTIA,
Haubojiee CUIBHO ITOCTPAIaBIINX JepeBbeB. VIMEHHO
B BTOM yacTu 60pa HAYaJIOCh ¥ Pa3MHOXKEeHYE COI03HO-
ro xopoeza (puc. 1).

B ynoMmauyTom jecHoM Maccuse B 2010-2012 rr.
A.Il. MacJ0BBIM OBLIY TTPOBENEHBI UCIIBITAHUSI (hepo-
MOHOB IIeCTU3y6YaToro Kopoezsa U Kopoeaa-TuIorpa-
(ha. MaTepuasbl COXPAHUINCH, U TIPU WX U3yYEeHUU
OBLIIO YCTAHOBJIEHO OTCYTCTBUE B HUX DK3EMILISIPOB
COI03HOTO KOPOEia, UTO KOCBEHHO CBUJIETEIbCTBYET
0 TOM, YUTO B T€ T'OJIbl BpDEAUTEJb ellle He ObLI PacIIpo-
CTPaHEH B ITaHHOM PETMOHE.

[TepBBIE OYATW CON3HOTO KOpoezna B KeMepos-
CKO# ob6yacTu GbLIM OGHAPYXEHbI HA TEPPUTOPUU

As satellite images, images from the public do-
main of Yandex were used. They were deciphered ac-
cording to the condition of the Siberian pine crowns,
which was specified during a ground survey. Trees that
had crowns of a slightly pronounced yellow color were
attributed to the number of trees newly populated by
I amitinus; trees with an orange-brown color were clas-
sified as inhabited; and trees that had a crown with dark
brown needles or did not have needles on the crown at
all were classified as worked out by bark beetles.

RESULTS AND DISCUSSION

Development of I. amitinus outbreaks in Siberia
Once introduced in Siberia, I amitinus found favourable
conditions in Siberian pine forests near settlements
and became a serious Siberian pest of Siberian pine,
Pinus sibirica. Despite the fact that in the European part
of its area, it also inhabits other coniferous species, its
mass colonizations have not yet been detected in Sibe-
ria on any other coniferous trees, except for Siberian
pine. The choice of this particular pine in the invasive
area is perhaps explained by the fact that among its
host trees in Europe, the related species Pinus cembra
is known. However, despite the fact that other conifers
also grow in places of bark beetle invasion, in parti-
cular, Picea obovata, Larix sibirica and Pinus sylvestris, its
colonies were detected, except for Siberian pine, only
sporadically on Siberian spruce (Kerchev et al., 2019).

In 2017-2018, all Siberian pine stands which L ami-
tinus could colonize, were damaged to some extent by
Dendrolimus sibiricus caterpillars, and at the beginning
of the 21t century in some pine forests, an increased
number of Neodiprion sertifer were reported, the larvae
of which caused damage to the crowns in some forests.

Everywhere in the Siberian pine stands surveyed
by us, there is either diffuse or outbreak damage to trees
by root rot of conifers (causative agent — fungus Hete-
robasidion annosum), and most of the trees in the stands
are damaged near the cones when they are harvest-
ed. Moreover, the outbreak develops most intensive-
ly in Luchanovo-Ipatovsky pine forest (Tomsk Oblast),
which was severely damaged by Siberian silkworm ca-
terpillars in 2017. The tree crowns in some areas of this
forest were so damaged that the most severely affected
trees began to fall off. It was in this part of the forest that
the breeding of I. amitinus began (Fig. 1).

In the mentioned forest area in 2010-2012,
A.D. Maslov tested the pheromones of the six-toothed
bark beetle and the eight-toothed spruce bark beetle.
The materials were preserved, and during their study
it was found that there were no specimens of I. amitinus
in them, which indirectly indicates that in those years
the pest was not yet common in this region.

The first I amitinus outbreaks in Kemerovo Oblast
were detected on the territory of the Yashkinsky Siberi-
an pine forest in 2014 (Kerchev et al., 2019; Kerchev et
al., 2021). This forest is located less than 100 km south
of Luchanovo-Ipatovsky pine forest in Tomsk Oblast,
where the pest was first detected in 2018.

It is also important to establish as accurately as
possible the reason for the appearance of a new invad-
er in Western Siberia. It has already been suggested
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Puc. 1. Ouar B JlyuaHoBo-MnatoBckom 6opy:  Fig. 1. Outbreak in Luchanovo-Ipatovsky

a-2018r.; b - 2019 r. («<SAHpekc.KapTbi»,
n. MnatoBo)

SIMKUHCKOTO KefpoBHUKA B 2014 1. (KepueB u 1p.,
2019; KepueB u mp., 2021). ITOT JieC PaACIIOJIOXKEH Me-
Hee ueM B 100 kM K 1ory oT JlyuaHoBO-M11aTOBCKOIO
6opa B ToMcKO¥M 06J1acTH, I7ie BPeIUTENb BIIePBbIe ObLI
BbIsIBJIeH B 2018 T.

Ba)kHoe 3HaUueHMNE UMeET TaK)Ke MaKCHUMaJbHO
TOYHOE YCTaHOBJIEHUE ITIPUYUHBI ITOSIBJIEHUS HOBOTO
MHBaMIepa B 3amanHoi Cubupu. Yxe Boickazano (Op-
JioBa-BeHnbpKoBcKas, 2016) U oAmepKaHO APYTUMU UC-
cienoBaTenamu (Kepues u fp., 2021) TIpeAnosioxeHTe
0 TOM, UTO COIO3HBIN KOPOes, ObLII 3aBe3€H B HOBbIE Mée-
CcTa 00MTaHMS 10 JKeJIE3HOH Topore. OTO IMPeAIIoIoxKe-
HUe cJelyeT IPU3HaTh HETOYHBIM, TaK KaK SICHO, YTO
WHBaMIep He MOT IPE0JI0JIeTh PACCTOSIHIE B HECKOJIb-
KO ThICSY KUJIOMETPOB 6€3 «MCI0JIb30BaHUA» CPENCTB
TpaHCIIOpTa. Y, C TOUKM 3peHMs pe3ysbTaTa, COBep-
IIIeHHO HEBa)XHO, KaKMM TPAHCIIOPTOM OH «BOCIIOJIb-
30BaJICSI»: 9TO MOXKET ObITh 1 aBTO-, U aBUa-, U JKeJIe3-
HOIOPOXKHBIN TPAHCIIOPT. ECiIu Bce XKe ITPEeIII0I0KUTD,
4TO 3aB03 ObLJI OCYIIECTBJIEH TI0 XKeJe3HOU Jlopore,
TO OCTAeTCs HESICHBIM, I0YEMY Ha BCEM IIPOTSIKe-
HUM KeJIEe3HO JOPOTH OT 3allaJHbIX I'paHull] Poccuu
(a TO, UTO KOpOE[ 3aBe3eH UMEHHO 13 EBPOIIbI, HUKTO
He OCIIapMBAaeT) 40 MeCTa ero IepPBOT0 O0HAPYKEHUS
B KeJlpayue BOKPYT II. T. T. ATKWHO KeMepoBCcKoit 06Jia-
CTU OH HUTJIEe HEe CMOT 3aKPEIUThCs. B CBSA3U C 3TUM
€CTh OCHOBaHME I10JIaraTh, UYTO OH NPUOBLI B SIIIKUHO
C TPy30M, KOTOPBIH ITpelHa3HavYaJICsI UMEHHO JJIS 3TO-
ro HaceJIeHHOTO MyHKTa. U rpy3 MOT ObITh IlepeBe3eH
JITO6BIM BUJIOM TPaHCIIOpTa. HO KakKoii e rpy3 MOT
OBITh 3aBE3€H B OTOT ITOCEJOK 13 3amagHoi EBponbr?
O6paimiaeT Ha cebs1 BHMMaHUe TOT (PaKT, UTO B IIEPBOM
necaruneruu XXI Beka B AMIKMHO aKTUBHO IIEPE060-
pyzoBajcsa 60JbINON KOHAUTEPCKUM kKoMbuHAT. Ha
ero ouimaabHOM caiiTe JIeTKO HalTu nHGOPMAaIUio
0 TOM, UTO OH 3aKymaj B ABcTpuu, Utanuu, laHuu
U IPYrUX CTpaHax COBpeMeHHOe 060pyLoBaHUE IS
MOJIePHU3AIIUY CBOETO MPOW3BOACTBA. 10 HalIeMy
MHEHUWI0, MMEHHO C TaKUM 060pyZOBaHNEM U ObLI 3a-
BE3€eH 5TOT UHBaMIep. ECTb BEPOSITHOCTD, UYTO 3aB0O3
MOT TIPOM30UTHU C JIePeBIHHON Tapol, Ha KOTOPOU
OCTaJIMCh YUYaCTKU KOPHI. B pesynpTaTe 3TOTO B 3a-
nmagHyio Cubupb MOy 6BITH 3aBe3eHbI He 1-2 ocobu,
4TO He MT03BOJIUJIO ObI KOPOedy 3aKPENUThCS B HOBOM
MecTe, a HeboJblas MOMyAAluI. ITO 06eCIeunio
YCIIENTHOCTDb BCEJIEHUS, M OTCI0Zla MHBAKIep HavaJl
y>Ke CaMOCTOSITEIbHO PAaCIIPOCTPAHAThCA TI0 JiecaM
3amagHou Cubupu.

pine forest: a - 2018; b — 2019
(Yandex.Maps, Ipatovo)

(Orlova-Benkovskaya, 2016) and
supported by other researchers
(Kerchev et al., 2021) that L. ami-
tinus was introduced to new ha-
bitats by rail. This assumption
should be recognized as inaccu-
rate, since it is clear that the in-
vader could not cover a distance
of several thousand kilometers
without “using” means of trans-
port. And, from the point of view
of the result, it doesn’t matter
at all what kind of transport he
“used”: it can be auto, air, and
rail transport. If, nevertheless,
we assume that the introduction
was carried out by rail, then it re-
mains unclear why along the en-
tire length of the railroad from
the western borders of Russia (and no one disputes that
the bark beetle was imported from Europe) to the place
of its first detection in the Siberian pine forest around
settlement of Yashkino, Kemerovo Oblast, it could not
settle anywhere. In this regard, there is reason to be-
lieve that it was introduced in Yashkino with a cargo that
was intended specifically for this settlement. And the
cargo could be transported by any mode of transport.
But what kind of cargo could be brought to this village
from Western Europe? It is noteworthy that in the first
decade of the 215 century a large confectionery facto-
ry was actively refurbished in Yashkino. On its official
website, it is easy to find information that it purchased
modern equipment in Austria, Italy, Denmark and oth-
er countries to modernize the production. In our opin-
ion, this invader was introduced with such equipment.
There is a possibility that the delivery could have taken
place with wooden containers, on which sections of the
bark remained. As a result, not 1-2 individuals could be
brought to Western Siberia, which would not allow the
bark beetle to settle in a new place, but a small popula-
tion. This ensured the success of the introduction, and
from here the invader began to independently spread
through the forests of Western Siberia.

The appearance of I amitinus was immediate-
ly adequately assessed, which was not done at the
time when Polygraphus proximus appeared (Baranchi-
kov, Krivets, 2010). First attempts were made to apply
measures to protect Siberian pines from a new pest al-
ready 2 years after its first detection. However, deci-
sions to carry out the first protection measures were
taken in the condition of many uncertainties. First-
ly, many important features of the biology of the bark
beetle in new habitats were not known. Secondly, both
drugs approved for use against the pest and technolo-
gies for their use were completely absent. Therefore, an
attempt was made to use those measures that, without
guaranteeing success, allowed us to hope for some re-
duction in the number of pests. We placed pheromone
traps with pheromones of Ips typographus and Ips sexden-
tatus, which are non-target for I. amitinus. The experi-
ment was considered unsuccessful, since a very small
number of individuals of I amitinus were caught.
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Puc. 2. uHaMuka hopMmupoBaHusa ovaros cotosHoro  Fig. 2. Dynamics of the I. amitinus outbreaks formation

Kopoefda B KeApoBbIX siecax tora ToMmckoi obnacrtu:
a—-2019r;b- 2021r.

[TosiBieHME COI3HOTO KOpoena cpasy e 6bLIo
aJIeKBaTHO OIIeHEHO, YTO He GbIJIO CIeIaHO B CBOE Bpe-
Ms IIPU TTOSBJIEHUU yccypulickoro moyurpada (Ba-
panumkoB, Kpugertr, 2010). U yxe uepes 2 roza rmocie
€T0 IIePBOT0 BhISIBIIEHUS ObLIY TIPEATIPUHSITHI IIEPBbIE
TIOIIBITKYU IPUMEHUTD MEPHI 3alUTHI KeJipavyeil OT HO-
BOTO BpenuTesisd. Ho peleHus o MPOBENEHUN TIEPBBIX
MEPONPUSITUN I10 3aIIUTE MPUHUMAJIUCH B YCIOBUSX
MHO)XECTBa HeOTpeleIeHHOCTEH. BO-TIepBbIX, He ObLIN
M3BECTHBI MHOTME Ba)KHbIE 0COGEHHOCTH GUOJIOTUU
KOpoeZia B HOBBIX JIJIT HET'O MecTaxX obuTaHus. Bo-BTo-
PBIX, TIOJTHOCTBI0 OTCYTCTBOBAJIM KaK paspelleHHbIe
K IPUMEHEHUI0 IPOTUB BPEAUTENS IPeraparsl, Tak
¥ TEXHOJIOTUMU WX UCIOJb30BaHUS. [lo3TOMY 6BLIA
MIpeNIpUHSATA MOIBITKA UCIIOJNb30BaTh T€ MEPHI, KO-
TOPBIE, HE TAPAHTUPYS YCIIeXa, TT03BOJISAJIN HaIeIThCS
Ha HEKOTOPOE CHIDKEHVE YPOBHS YHUCIEHHOCTU 0CO6el
BpenuTesieil. HaMmu 6bIIM BhIBEIIEeHbI (PePOMOHHbBIE
JIOBYIIKY C HelleJIeBbIMU AJid I amitinus epoMoOHaMuU

Puc. 3. Morubwas yactb
Basolickoro 6opa u ouaru
COH3HOro Kopoega
(«SiHpekc.KapTbi», c. Bason)  village of Bazoy)

Fig. 3. Dead part of Bazoysky
pine forest and I. amitinus
outbreak (Yandex.Maps,

of in the Siberian pine forests of the south of Tomsk Oblast:
a-2019; b-2021

The outbreaks in Tomsk Oblast developed rath-
er quickly, and already in 2020, they were identified
in other Siberian pine forests. Figure 2 shows the de-
velopment of outbreaks in the southern part of the
region. In addition, an outbreak of I amitinus and its
accompanying species is also formed in the south-
eastern part of the region (Bazoysky pine forest),
where the Siberian pine also previously suffered
from the feeding on the crowns by Siberian silkworm
caterpillars (Fig. 3).

Over the years since the first discovery of these
outbreaks, their area has increased significantly (see
Table). All of them were detected only in the so-called
village forests and have not yet been found in the taiga
massifs of Siberian pines. Apparently, such localization
of outbreaks can be explained by the fact that people
in Siberia created their settlements in the warmest,
well-heated areas, which were occupied by Siberian
pine forests, often mixed with deciduous species. It was
in such conditions that . amitinus found the most favor-
able conditions for itself.

Since the first detection, the outbreak area in
Kemerovo Oblast has increased by 4.3 times, and in
Tomsk Oblast — by 6.3 times. The more intensive de-
velopment of Siberian pine drying in Tomsk Oblast, as-
sociated with the reproduction of I. amitinus, indirectly
confirms that the forest stands damaged by the Sibe-
rian silkworm caterpillars are more intensively deve-
loped by this invader, since the forests near the settle-
ments of Tomsk Oblast were more severely damaged
by this phytophage.

Satellite images show that single trees showing
signs of damage by this bark beetle are detected in
many Siberian pine stands in the south of Tomsk Oblast
and north of Kemerovo Oblast up to the borders of No-
vosibirsk Oblast (Fig. 4).
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Tao6auna
Pa3BuTHE 0UaroB COI03HOr0 Kopoe/a
B KeMepoBckoii u ToMCKOIi 06J1aCTIX

IIoka3aTeau 2017 2018 2019 2020 2021

Table
Development of I. amitinus outbreaks
in Kemerovo Oblast and Tomsk Oblast

Indicators 2017 2018 2019 2020 2021

KemepoBckas 06J1acTh

Kemerovo Oblast

[lnomanp ouaros, ra 300,6 619,6 1033,4 1228,0 1307,3

Outbreaks area, ha  300.6 619.6 1033.4 1228.0 1307.3

Yucio mecHuyects 1 1 1 2 2 Number of forest 1 1 1 2 2
c ouaramu areas with outbreaks
ToMcKast 06J1acTh Tomsk Oblast
[Mnomanp ouaros, ra 0 0 238,5 1207,5 1512,9 Outbreaks area, ha 0 0 238.5 1207.51512.9
Yuciao mecHuyects 0 0 1 3 3 Number of forest 0 0 1 3 3
c oyaramu areas with outbreaks

Kopoena-tumorpada u mectusyouyaToro kopoezga. Ho
OTIBIT OBL TPU3HAH HEYIAYHBIM, TAK KaK 6bLJIO BBLIOBJIE-
HO OUYeHb HeBOJIBITIOE YMCIIO 0co6ett COI03HOTO KOpoea.

Ouaru B ToMCcKOI o6jiacTH pa3BUBAJUCh JI0-
BOJIBHO OBICTPO, U yKe B 2020 I. 0OHU O6BLIN BBISBIIEHbI
B IPYI'UX KeIPOBHUKAX. Ha puCyHKe 2 OTpa’keHo pas-
BUTHE O0YaroB B I0XKHOM yacTu obyiactu. KpoMe aTOrO,
opmMupyeTcs oyar COI3HOTO KOPOeJa M COITyTCTBY-
IONUX €My BUJIOB U B I0TO-BOCTOYHOI YacTU 00JacTU
(Basoiickuii 60p), Irme Keap TakxKe paHee IIOCTPamal
oT 06'beZlaHUs KPOH I'yCEeHUI[aMU CUOUPCKOTO LIEJTKO-
npsza (puc. 3).

3a IpouIeIIre TObI ITOCe TIEPBOTO O6GHAPYIKe-
HUS 3TUX 0YaroB UX IJIOIIA b CYIIIECTBEHHO BO3POCIa
(cm. Tabamiry). Bce OHU BBISIBJIEHBI TOJIBKO B TaK HA3BI-
BaeMBbIX IIPUTIOCEIKOBBIX 60pax U ellle He 06HaPYKEHbI
B Ta€XXHbBIX MacCUBax Kezpayuen. [10-BUAUMOMY, TAKYIO
JIOKaJM3aIMI0 0YaroB MOXHO OOBSICHUTDH TE€M, UTO
Jiony B Cubupu co3maBajiy CBOY IIOCEJIeHUs B Hanbo-
Jiee TEeTLJIbIX, XOPOIIIO ITPOTPEBAEMBIX YUaCTKaX, KOTO-
pbie OBLIY 3aHATHI KEJPOBBIMY, YACTO CMEIIaHHBIMU
C JUCTBEHHBIMU IIOPOLAMU, JJecaMiU. IMEHHO B TaKUX
YCIIOBUSX COIO3HBIN KOpOe, Halnes HauboJsiee 6yiaro-
MIPUATHBIE 1151 ce6sI YCIOBUS.

C MOMEHTAa TIEPBOT0 OGHAPY)KEHUS TIIOIA/Lh Oda-
roB B KeMepOBCKOM 06/1aCTH K HACTOSIIEMY BpeMEHU
Bo3pocJia B 4,3 pasa, a B ToMmcko obyiacTul — B 6,3 pasa.
BoJiee MHTEHCUBHOE Pa3BUTHE YChIXaHU Keaipa B TOM-
CKOI1 06J1aCTH, CBI3aHHOE C Pa3MHOXKEHMEM COI03HOTO
KOpoe[ia, KOCBEHHO MOITBEPIKIAET, UTO JPEBOCTOMU, T10-
BPEXIEHHbBIE TYCEHUIIAMYU CUOUPCKOTO MIEJIKOTIPSA,
60Jiee MHTEHCUBHO OCBAMBAIOTCS 3TUM MHBANIEPOM,
TaK KaK ITPUITOCEIKOBbIE 60PbI TOMCKOM 06/1aCTH OBLIN
60JIee CUJIbHO TTOBPEXAEHBI JaHHBIM (huTO(haroM.

CIyTHUKOBBIE CHUMKU TIOKA3bIBAIOT, UTO €I U-
HUYHbIE [IePEBbs, UMEINe TPU3HAKY ITOBPEXIEHU S
3TUM KOPOEI0M, UMEIOTCS BO MHOTUX KeJIPOBBIX Ipe-
BOCTOsIX fora ToMcKoi 1 ceBepa KeMepoBckoii o6Jia-
cTeit o rpaHul] HoBocubupckoit obmactu (puc. 4).

OcoGeHHOCTH HhOPMUPOBAHKSA 0Uar0B
COT03HBIHM KOPOE], 3aCeIseT JEPEBDS 10 BEPIIUHHOMY
tury (puc. 5). [Tocye 3aceyieHrUs UM BEPUIUHBI JIEPEBA,
B OCTAJIbHBIX YACTSIX CTBOJIA TTOCEJISIIOTCS JIPYTUE CTBO-
JIOBbIE HACEKOMBIE, B TOM YMCJIE KOpoeA-Turorpad Ips
typographus v mectusybuaThiil KOopoe[ Ips sexdentatus.
Takoe cMelIaHHOE 3acejieHre TPUBOIUT IePEBO K TH-
6esiut B TeueHue 1-2 jeT. Ouaru pasBUBaIOTCS GbICTPO,
1 Bce 3 BUZA KCUJI0(aroB BhI3bIBAIOT I'MGEJb JPEBO-
cTod (puc. 6).

Features of outbreaks formation
I amitinus populates trees by vertex type (Fig. 5). After
it populates the top of the tree, other stem insects settle
in other parts of the trunk, including Ips typographus and
Ips sexdentatus. Such mixed populations lead the tree to
death within 1-2 years. The outbreak develops rapid-
ly, and all 3 xylophagous species cause the death of the
stand (Fig. 6).

In forest areas that have been weakened by
damage to Siberian silkworm caterpillars, I. amitinus
primarily destroys heavily damaged trees and gradu-
ally expands the outbreak, populating the trees around
the primary outbreak (Fig. 1).

In other forests, when populating, I. amitinus also
chooses, first of all, weakened trees, and then gradually

Kemeposs

Puc. 4. Apean cot3Horo Fig. 4. I. amitinus area
Kopoepa B 3anagHou in Western Siberia
Cubupu («AHpekc.Kaptol», (Yandex.Maps, settlement
n.r. T. AWKKHO) Yashkino)
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Puc. 5. 3aceneHHble COIO3HbIM KOpoeaoM Aepebs (hoTo aBTOpPOB)

B JIeCHBIX yYacTKaX, KOTOPbIE ObLIY 0CIa6IeHbBI
TTOBPEXAEHUSIMHU I'yCEeHUI, CUGUPCKOTO IeJKOIPS-
Jla, COI03HBIN KOPOE] B IEPBYI0 OUEPElb YHUUTOXKAET
CUJIBHO TIOBPEXXI€HHbIE JIePEBb U ITOCTETIEHHO pac-
IUPSET 0Yar, 3aceysis AepPeBbs BOKPYT MEPBUUHOTO
ouara (puc. 1).

B npyrux 6opax COI03HBIM KOPOE[ NP 3acele-
HUU TaK)Xe BBIOMPAET B MEPBYI0 oUuepenb yeM-1ubo
ociabJieHHbIE JIEPEBbs, a 3aTEM ITOCTETIEHHO HAUMHAET
3aceNiaTh APYTrHUe, B TOM YKCie 3M0poBbie. OH MocTe-
TIeHHO 0CJIAbJISIET UX, TIOKA He TI0JyYaeT BO3MOXXHOCTh
3aceyieHUs1. He UCKITFOUEHO, YTO ITIEPBbIE JEPEBDS, 3ace-
JisieMble KOPOeIOM B HOBBIX OUarax, IopakeHbl KOpHe-
BOU T'yOKOM MJIM CUJIBHO OCJIabJIeHbI TOCEeACTBUIMU
MHOT'OJIETHETO OKOJIOTA MPY c60Pe MINIIEK MECTHBIM
HaceJeHUEM.

[Mocye Havaja 3acejeHUs BEPXHEHN YacTy CTBOJIA
COIO3HBIM KOPOEJIOM, XBOSI Ha BEPIIMHAX ITPUOOpPETaEeT
GYpBIiL IIBET. ITO IPOUCXOTUT M3-3a €€ UHTEHCUBHOTO
TIOPa’KeHMS MaTOTeHHBIMU MUKPOMUIIETAMH, B TTIEPBYIO
ouepenb rpuboM Lophodermium pinastri—BO36yauTEIEM
O0GBIKHOBEHHOTO IIIOTTE. ITOT Ipub mopakaeT XBOIO
Ha BCEX YaCTIX KPOHbI B MECTaX 3acejIeHUs KaK COr03-
HOT'0 KOPO€Ja, TaK U JPYTUX CTBOJIOBBIX BPEAUTEIEH.

[To-BUAMMOMY, €CJI¥ ObI B KeIPOBHUKAX JEHCTBOBA-
JIZ OYaT¥ TOJIBKO COIO3HOTO KOPOEa, TO HEKOTOPHIE Jie-
PEBBS TI0CJIE TTOTEPU BEPIIMHHON YaCTU KPOHBI MOTJIN
ObI OITPaBUTHCS, HO TIPOYIE CTBOJIOBBIE BPEIUTENIY 3ace-
JISIOT IPyTHe YacTy CTBOJIA, a Tpub Lophodermium pinast-
7l yHUYTOXXAET XBOIO Y 3aCEJIEHHBIX CTBOJIOBBIMU BPEIU-
TEJIIMU JIEPEBBEB, UTO U TIPUBOIUT K TUOEIY JIEPEBLEB.

JlanbHelillee BO3MOKHOE Pa3BUTHE UHBA3UU

¥ MePBhI 3alUTHI
[TepBOHAYaIbHO B 3artagHoi CuOUPY COI03HbBIN KOPOeT,
HayaJl (QOPMUPOBATH OYATH MAaCCOBOI'0 PA3MHOKEHUS
B ITPUTIOCENIKOBBIX KEAPOBhIX 6opax. Kak ykaszaHO BHIIIIE,
BEPOSATHO, 3TO CBSI3aHO C TEM, UTO TaKKe GOPBI TPOMU3-
pacraloT Ha 6oJiee ITPOrpeBaeMbIX dJIEMEeHTaX pesibeda,
KOTOpbIE JIIOAY BBIOUPANU JJI CBOMX TTOCeeHu . [1og

L ‘_ e My e I g . . j

Fig. 5. Trees populated by I. amitinus (photo by the authors)

begins to colonize others, including healthy ones. It
gradually weakens them until getting the opportuni-
ty to populate. It is possible that the first trees colo-
nized by the bark beetle in new outbreak are affected
by the root rot of conifers or are severely weakened by
the consequences of long-term beating when collecting
cones by the local population.

After the beginning of the colonization of the up-
per part of the trunk with I. amitinus, the needles on the
tops become brown. This is due to its intense damage
by pathogenic micromycetes, primarily by the fungus
Lophodermium pinastri. This fungus infects needles on
all parts of the crown in places of population of both
I amitinus and other stem pests.

Apparently, if there were only L. amitinus outbreaks
in the Siberian pine forests, then some trees could re-
cover after the loss of the top part of the crown, but oth-
er stem pests inhabit other parts of the trunk, and the
fundus Lophodermium pinastri destroys needles from
trees inhabited by stem pests, which leads to the death
of trees.

Further possible development of invasion

and protection measures
Initially, in Western Siberia, I amitinus began to form
outbreaks in the Siberian pine forests near the vil-
lage. As mentioned above, this is probably due to the
fact that such forests grow on warmer relief elements
that people chose for their settlements. Under the in-
fluence of human economic activity, these forests
gradually turned into almost pure Siberian pine fo-
rests, which were exploited for many years to obtain
pine nuts. Weakened by many years of beating, damage
by needle-eating pests, and the development of root
rot of conifers, such forests became available for the
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BO3[IEHCTBUEM XO03IMCTBEHHOU OeaTeJIbHOCTHU JI0Oel
9TU GOPBI TTOCTETIEHHO MPEBPATUINCH TPAKTUUYECKU
B UMCThIe KeJpauu, KOTOPhIe B TeUeHle MHOTHUX JIET
9KCILTYaTUPOBAJIUCH IJIs TIOJIyUYEeHUST KeJJPOBOTO Ope-
xa. OcjabyieHHble MHOTOJIETHUM OKOJIOTOM, TIOBPEXX-
IEeHUSIMU XBOETPBI3YIIUX BPEeNUTeJel, Pa3BUTHUEM
KOPHEBOU r'y6KY, TaKue Jieca CTAJU JOCTYITHBIMU JIJIS
BCeJIEHUS B HUX HOBOTO, UYXK/IOTO JIJII HUX, Keujaoda-
ra. Panee [1Jig TOro 4TOGbI TIPENOTBPATUTH BBIPYOKY
IIPUITOCEJIKOBBIX KEJIPOBBIX IPEBOCTOEB, B HUX OBLIO
3aIIpelreHo IIPoBe/ieHre JTI00bIX BUAOB Py6oK. TakuM
06pas3oM, COI3HBIM KOPOel B MecTaxX CBOeH MHBa3UU
B TIEPBYI0 OYEPEb 3acessaeT IPUIIOCEIKOBbIE KEJIPO-
BBIE JIeca. [TocJie Toro, Kak 3TOT Kcuioar CyIiecTBeH-
HO YBEJIMYUJI YUCJIIEHHOCTD B TIEPBBIX OCBOEHHBIX UM
MECTOOOMTAHMIX, OH HauaJl PacUIuPSATh CBOM (hopMu-
pyloIuiics MHBa3MOHHbBIN apeaJj He TOJIbKO Ha APyTue
TIPUIIOCEJIKOBBIE JIECA, HO TAK)KE, TI0 HAIIUM HabJIoIe-
HUSIM, YK€ TIDOHUKAET B TaeXHbIe Kempauu. [10-Bumu-
MOMY, B TAKMX JiecaX OUaru MOsSIBATCS MPEX]e BCETO
Ha ITPOTPeBaeMbIX yYyacTKaxX B PABHUHHOM YacTu 3a-
nmagHou CubupH, a Tak)Ke B TOPHBIX jJecax CasH u All-
Tas. [ToKa TaKkye oYary He BBISIBJIEHBI, HO 3TO, CKOpee
BCETO, SIBJISIETCS J€JIOM BPEMEHU U CJIEJICTBUEM HEJO-
CTAaTOYHOM 00CIeI0BAHHOCTY TEPPUTOPUH.

PazBuTHME MHBA3UY JIeJIaeT KpaliHe He0OX0AMOM
pa3paboTKy CUCTEMBI MEP 3aIUThI Kepa OT COK3HOT0
Kopoeza. Takas crcTeMa JOJDKHA COCTOSITh KaK MUHU-
MYM U3 IByX BaXKHbBIX COCTABJISIONIVX: 3aIIUThI JPEBO-
CTOEB OT CTBOJIOBBIX BPEIUTEJIEH, BKIIIOUAs YKa3aHHO-
ro kcuyogara, 1 ot 60J1e3HeN 1 3allUThI CO3TaBa€MbIX
MOJIOJTHSIKOB Ha MeCTe MOTUOIINX JIECOB.

B HacTosee BpeMs MEPHI 110 3alIUTE KePA OT CO-
I03HOTO KOPO€/Ia ¥ COITyTCTBYIOUIUX €My BUJIOB CTBO-
JIOBBIX BpeauTeie, a Takxe 60JIe3HEN OTCYTCTBYIOT.
[TOCKOJIBKY IJIsT BBIJIOBA JKYKOB B KeJipauax M3-3a 3a-
KOHOZATEJbHbBIX OTPaHUYEHUN HEeJIb3s UCI0JIb30BaTh
JIOBUUE IePEBbs, ObLJIO PEIIeHO IPUMEHATD JIOBUME
mrabenbku. VX co3maBaiv M3 ITOPYOOYHBIX OCTATKOB,
coOpaHHBIX Ha JlecoceKax B JJPYTUX JIeCHUUECTBaX,
¢dopmupysa mrabesbky U3 BETOK U BEPIIWH Keapa
¥ IPYTUX XBOWHBIX TTOPOJ (puc. 7). Takue mTabeabKu

Puc. 7. loBune
wrabenbkn

Puc. 6. NMorubwun  Fig. 6. Dead tree

stand (photo by
the authors)

LpeBocTomn
(choTo aBTOPOB)

(thoTo aBTOPOB)

introduction of a new xylophage alien to them. Previ-
ously, in order to prevent the felling of Siberian pine
stands near the village, it was forbidden to carry out any
kind of felling in them. Thus, . amitinus in the places
of its invasion primarily inhabits the Siberian pine fo-
rests near the village. After this xylophage significantly
increased in numbers in the first habitats it mastered,
it began to expand its emerging invasive area not only
to other near-village forests, but also, according to our
observations, is already penetrating into taiga Siberi-
an pine forests. Apparently, in such forests, outbreaks
will appear primarily in warmed areas in the flat part
of Western Siberia, as well as in the mountain forests
of the Sayan and Altai. So far, such outbreaks have not
been detected, but this is most likely a matter of time
and a consequence of insufficient examination of the
territories.

The development of invasion makes it extremely
necessary to develop a system of measures to protect
Siberian pine from I amitinus. Such a system should
consist of at least two important components: protec-
tion of forest stands from stem pests, including the
indicated xylophage, and diseases and protection of
young stands created in the place of dead forests.

At present, there are no measures to protect Si-
berian pines from I amitinus and associated species
of stem pests, as well as diseases. Since trapping trees
cannot be used to catch beetles in Siberian pine forests
due to legal restrictions, it was decided to use trapping
piles. They were created from logging residues collected
at cutting areas in other forest areas, forming stacks of
branches and tops of Siberian pine and other conifers
(Fig. 7). Such piles were laid out before the beginning
of the flight of beetles (at the end of April), and after the
colonization by bark beetles, they were taken out of the
forest. This method is just beginning to find application
and still needs a detailed evaluation of its effectiveness.

This method of reducing the number of stem pests
can be included in a set of measures aimed at limiting
their numbers (Mukhamadiyev et al., 2020).

Currently, studies have begun on the possibili-
ty of applying various protective measures, including
the point application of chemical
pesticides, the use of entomo-
pathogens and entomophages.

However, the development
of the phytosanitary situation
in these forests makes it urgent
to develop not only measures to
protect against stem pests, but
also measures to restore dead
forests, young Siberian pine fo-
rests from diseases.

It is also necessary to con-
duct a detailed study of the cha-
racteristics of the biology of
L amitinus, since at present such
important features of its biology
in new habitats as the choice of
wintering places and the fauna
of its parasitic entomophages re-
main unstudied.

Fig. 7. Trapping
piles (photo by
the authors)
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BBIKJIQIBIBAJIY TI€PE]] HAUaJIoM JIETA XKYKOB (B KOHIIE
arpe’is), a Iocjie 3aceeHUsT KOPoelaMy UX BbIBO3WIIN
13 60pa. ITOT METO, TOJIbKO HAUMHAET HaXOIUTh IIPH-
MeHEHUE U elle HyXXJaeTCs B TIPOBEeIEHUH IeTAJIbHOM
OLIEHKU ero 3(P(PeKTUBHOCTH.

JlaHHBIN METOJ, CHUIKEHHUS YUCJIEHHOCTY CTBOJIO-
BBIX BpeIUTejell MOXET ObITh BKJIIOUEH B KOMILJIEKC
MEPOTIPUATHH, HAITPaBJIEHHBIX Ha CHEePXUBAHUE PO-
cTa ux yucjeHHoctu (Myxamagues u gp., 2020).

B Hacrogdmee BpeMs HadaThl MCCJIEIOBAHUSI
10 BO3MOXXHOCTHY TIPUMEHEHUS Pa3HbIX MeP 3alIUTHI,
B TOM YMCJIE TOUEUHOTO IIPUMEHEHNS XUMUUECKUX T1e-
CTUIIMIOB, UCII0JIb30BAHUS SHTOMOIIATOT€HOB 1 DHTO-
Modaros.

OnHako pa3BuTHUe (PUTOCAHUTAPHOU CUTyallUU
B 9TUX 60pax fejaeT akTyaJbHOUM pa3paboTKy He TOJIb-
KO Mep 3al[UThI OT CTBOJIOBBIX BPEIUTENEH, HO U Mep
110 BOCCTaHOBJIEHUIO MOTUOIINX JIECOB, KEPOBBIX MO-
JIOOHAKOB OT 60JIe3HeH.

Heob6xomrMo TaKk)Ke MPOBECTH AEeTAJIbHOE U3yUe-
HUe 0CcO6eHHOCTel OMOJIOTHUH COI3HOTO KOpoeza, Tak
KaK B HACTOsIIee BpeMsi HeM3y4eHHbIMU OCTAIOTCS Ta-
KHe Ba)XHbIe 0COOEHHOCTH €T0 6MOJIOTHY B HOBBIX Me-
cTax 06uTaHYs, Kak BbI6OP UM MeCT 3UMOBKHY, (hayHa
€ro Iapa3suTUUYEeCKUX SHTOMO(aros.

3AKJ/IIOYEHUE

[TosiBJIeHME HOBOI'O OIIACHOr0 MHBalifepa B XBOMHBIX
Jiecax 3amagHol Cubupy IMpUBeJio K Tubesin Kemgpo-
BBIX IPEBOCTOEB B MECTaX €ro MHBa3uu u (popMupo-
BaHMIO CJIOXKHBIX 0UaroB BpequTeiel u 6oesHe B 3a-
CeJIeHHBIX JiecaX. @OpMUPOBaHUE BTOPUYHOIO apeaja
COI03HOTO KOPO€/Ia B XBOMHBIX Jiecax CUOMPU TOJTBKO Ha-
YaJioCh, ITI0TOMY HEOGXOIMMO COCPEIOTOUNUTD YCUIUS
JIECOBOJIOB, 3alIUTHUKOB Jieca M Hay4YHOTr0 COOBIIecTBa
Ha pa3paboTke 3PHEKTUBHBIX MeP 3alUThl OT HOBOTO
BCeJIeHIIa 1 MeP I10 BOCCTAHOBJIEHUIO ITOTUOIINX JIECOB.

Bnazodaprocms. ABTOPBI BRIPaXalT CBOI HC-
KPEeHHIO 6J1arojlapHoCTh KoJuteraM H.B. Hukutrckomy
(r. MockBa) u A.B. TTeTpoBy (WJI PAH, c. YcrieHckoe Mo-
CKOBCKOI1 06J1.) 3a ITIOATBEPXKAEeHNE NAeHTU(DUKAIINYN
¥Maro CO3HOTO Kopoea.

Pa6oTa ocyllecTBlieHa B paMKaX BBITIOJHEHUS
TJIAHOBBIX UCCIENO0BAHUY 10 TOCYAAaPCTBEHHOMY KOH-
TpakTy N2 037310003222100027 «PazpaboTka Ha-
YYHO 000CHOBAHHBIX METOAMUYECKUX PEKOMEeHIaI i
110 6€30MaCHOMY TTPUMEHEHU 0 COBPEMEHHBIX CUCTEM-
HBIX ¥ TPaHCJIAMUHAPHBIX IIECTUIIUIOB C ITeJIbI0 3aIY-
ThI KEJIPOBBIX HACAXKIEHUY OT CTBOJIOBBIX BPEIUTEIEH,
B TOM 4YMCJIe MHOI'OXOJHOI0 (COI03HOI0) Kopoema».
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CONCLUSION

The appearance of a new dangerous invader in the co-
niferous forests of Western Siberia led to the death of
Siberian pine stands in the places of its invasion and
the formation of complex outbreaks of pests and di-
seases in the inhabited forests. The formation of the
secondary area of I. amitinus in the coniferous forests
of Siberia has just begun, so it is necessary to focus the
efforts of foresters, forest defenders and the scientific
community on the development of effective measures
to protect against the new invader and measures to re-
store dead forests.
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