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AHHOTALIUA
B craTbe NMpuUBemEeHBI Pe3yJbTAThl UCCIEL0BAHUS
OITACHOTO KaPaHTUHHOT'O BPEAUTENISI — YCCYPUHCKOTO
nosiurpada Polygraphus proximus — B TIEPUOJ, C aTipesis
I10 CeHTsI6pb 2022 I. HA TEPPUTOPUYU KomIapKa «O3epa
Ha CHexHOU» (CAIAIHCKUYE palioH, UpKyTcKasa 06-
JlacTh). []esibio paboThl OBLIIO BBISIBJIEHUE YCCYPUMCKOTO
nosimrpada, 3akjaambiBaHye IIPOOHBIX ItoIamer (IIT)
JIJIST OTIPE/IeJIEHNS] €0 OCHOBHBIX MOMYJISIITMOHHBIX
ToKasaTesiel U OIeHKU COCTOSIHUS ITHMXTOBBIX JPEBO-
cToeB. Bo Bcex 61oIleHO3aX 9KOIIapKa 1 ero OKPECTHO-
CTSX, TZle B COCTaB APEBOCTOS BXOAUT MUXTA CUOUP-
ckasa (Abies sibirica Ledeb.), Ha Hell 3a(UKCUPOBAHO
MIPUCYTCTBUE yCCypuUIcKoro moaurpada c pasHou
CTeIleHbI0 BCTPEUYaeMOCTHU. B ucciemyeMoM paioHe
13 XBOMHBIX ITOPOJ, KPOMeE ITHUXThI CUOMPCKOM ITPOU3-
pacTaioT Takxe eab cubupckas (Picea obovata Ledeb.)
U cCOCHa KexpoBas cubupckas (Pinus sibirica Du Tour),
Ha 9TUX XBOMHBIX ITOPO/IaX BPEUTENb B X0OIe IIPOBeIie-
HUs 06cyiefoBaHMs He OOHAPYKeH. 3a1oxeHb! nBe [1I1,
pasnuyaioecs M0 COCTABY IPEBOCTOS U PACTUTENb-
HOMY TOKPOBY HUXKHero gpyca. )Ku3HeHHOe COCTOsI-
HIUE ITMXTOBBIX JIPEBOCTOEB Ha MPOOHBIX IJIOMIAMIX
BO BpeMs MCCJIEN0OBAHUS OIleHEeHO KaK ocjabiieHHOoe
U CUJIBHO OcJIabJieHHOe, CO CpPeJHEN CTeNeHb0 Je-
rpajanuy, BCTPEYaeMOCTh yCCypUiicKoro moyaurpada
BBICOKAs. JIET kKyKOB B 2022 T. HaUaJICA BO BTOPOI Jie-
Kajie Mas, ero MUk 3aUKCUPOBAH B IIEPUOJ, C 26 Mas
110 20 utoHs. OTIpeieIeHbl OCHOBHBIE TTOTTYJISIIMOHHbIE
IoKas3aTeJ I MHBA3MOHHOTO KOPOe/Ia: MIOTHOCTD 0~
ceJIeHV s, IPOIYKTUBHOCTD, 9HEPTUSI Pa3MHOXEHN,
IJIHA MAaTOYHOI'O X0 U IJIOJOBUTOCTD. YCTaHOBJIE-
HBI €70 3UMYIOIIYE CTaJUY PA3BUTUS B YCIOBUAX F0XK-
Horo [Tpubatikayibs B 2021 T.

Knrowueevte cnosa. VIHBasMBHBIN Kcuyodar, Ka-
PAHTUHHBIA 00BEKT, MUXTAa cUOUpPCKas, xHoe I1pu-
batikasibe, Xamap-ZlabaH.
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ABSTRACT
The article presents the results of a study of a serious
quarantine pest — four-eyed fir bark beetle Polygraphus
proximus — in the period from April to September 2022
on the territory of the “Lakes on Snezhnaya” Ecopark
(Slyudyansky district, Irkutsk Oblast). The aim of the
work was to identify Polygraphus proximus, laying tri-
al plots (TP) to determine its main population indica-
tors and assess the state of fir forest stands. In all bio-
cenoses of the ecopark and its environs, where the
forest stand includes Siberian fir (Abies sibirica Ledeb.),
it recorded the presence of Polygraphus proximus with
varying degrees of occurrence. In the study area, co-
niferous species, in addition to Siberian fir, also grow
Siberian spruce (Picea obovata Ledeb.) and Siberian ce-
dar pine (Pinus sibirica Du Tour), no pest was found on
these coniferous species during the survey. Two TPs
were established, differing in the composition of the
forest stand and vegetation cover of the lower tier. The
vital state of fir forest stands on the TPs during the
study was assessed as weakened and severely weak-
ened, with an average degree of degradation, the occur-
rence of Polygraphus proximus is high. The flight of bee-
tlesin 2022 began in the second decade of May, its peak
was recorded in the period from May 26 to June 20.
The main population indicators of the invasive bark
beetle were determined: population density, producti-
vity, reproduction energy, length of the uterine passage
and fecundity. Its wintering stages of development have
been established in the conditions of the southern Bai-
kal region in 2021.

Key words. Invasive xylophage, quarantine pest,
Siberian fir, southern Baikal region, Khamar-Daban.
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BBEJIEHUE

ccyputickuii monurpad Polygraphus
proximus Blandford, 1894 (Coleoptera,
Curculionidae, Scolytinae) — mHBa3uB-
HBI BpEIUTENb JaJbHEBOCTOUHOIO
IIPOUCXOXKIEHUS, BKIIIOUEH B IVHBIN
repeyeHb KapaHTUHHBIX OGBHEKTOB
KaKk OrpaHWYEeHHO PaCIIPOCTpPaHEeH-
HBI Ha Teppuropuu EBpasuiickoro
SKOHOMUYECKOT'0 COI03a. ECTECTBEHHBIM apeagoM
BU/IA SIBJISIIOTCS aJIbHEBOCTOUYHbIE PETMOHBI Poccuu
(XabapoBckuii u [TpuMopcKuil kpasi, CaxaJIMHCKast 06-
JlacTb, BryIouas Kypuibckue ocTpoBa), CeBepo-Boc-
TouHbll Kutaii, Kopesa u dmoHus, re OH SBJISETCS
06BIYHBIM BU/IOM KCUJIO(DATrOB, Pa3BUBAIOIUMCS TIpe-
UMYLIECTBEHHO Ha JAJbHEBOCTOYHBIX BUIIAX ITUXTHI
(Kypesr1ios, 1950; Kpusoayiikas, 1958, 1996; Nobu-
chi, 1966; Kpuser u np., 2015a).

Bo BTOpUYHOM apeajsie B CUOUPU yCCYyPUNCKUM
nonurpad SBJISETCS arPECCUBHBIM BPeIUTEIEM TTUX-
ThI CUOMPCKOI, KOTOPBIN BBI3BIBAET €€ ocjiabjieHue
¥ ychIXxaHMWe Ha 60JbUINX TePPUTOPHUAX. Ero arpec-
CUBHOCTD 3aKJII0UAEeTCS B TOM, UTO OH CIIOCO6€EH, KPO-
Me ocJIabJIeHHBIX Pa3IMUYHBIMU (PaKTOPaMU IEPEBBEB,
3aceydaTh BIIOJHE 3mopoBeie (Kpuser u ap., 2015a).
TToMUMO TIPSIMOTO BO3ZIECTBUS BPENUTENS Ha Jlepe-
BO, OH SIBJISIETCS IEPEHOCUYMKOM (DUTOIIATOTEHHBIX
otrocToMoBBIX TpU6OB. [JeHCTBYIOIIUN COBMECTHO
TaHAeM «Ioaurpag — opruOoCTOMOBBIN I'Pub» IPU NH-
TEHCUBHBIX aTaKaXx )XyKOB CIIOCOOEH ITPUBECTHU JIEPEBO
K YCBIXaHUIO B TeueHue 2—4 JIeT Iocje ITepBoro Hara-
nenus (Kpuserl u gp., 2015b).

B HacTosIee BpeMs KapaHTUHHbIE (DUTOCAHU-
TapHbIE 30HEI 10 P. proximus BO BTOPUYHOM €T0 ape-
ajle yCTaHOBJIEHBI B 9 peruoHax P®: AnTalickowM,
KpacHosipckoMm kpasx, Pecrybauke AnTaii, TOMCKOH,
KemepoBckoii, UpKyTcKoit 061acTsax, [IlepMCKOM Kpae,
pecny6nukax Tarapctan u Yamyptus (https:/fsvps.
gov.ru/ru/poleznaya-informaciya). Taxxe IOITyms-
UM JaHHOTO BPEIUTEJs ObLIY 3apPEerucTPUPOBAHEI
B HoBoCcubupckol obyacTu 1 Pecriy6inmnke Xakacuu
(Kpusern u mp., 2015c). B eBpormeiickoii yacTu Poccuu
BIlepBbIe BUJ 06HApPyXeH B 1999 I. B OKPECTHOCTSX
r. CaukT-ITeTepbypra Ha eau 06bIKHOBEeHHOU (Picea
abies (L.) H. Karst.), 4To 6bLJIO pa30BbIM BhISIBJIEHUEM
(MauzenbiitaM, [Tormosuues, 2000), B 2006 1. B Moc-
KOBCKOU o6iactu (Uumaxcaesa, 2008), KpyIHble ova-
T' OTMEYEHBI Ha TEPPUTOPUHU I. MOCKBHI (BapaHUYMKOB
u 1p., 2020).

Ha tepputopuu VUpKyTCcKOU 06JIaCTU MTPUCYT-
CTBUE YKa3aHHOTO MHBallepa BIEPBbIE 3aPETUCTPU-
poBaHoO B CIl0msTHCKOM palioHe (toxkHoe ITpubaiika-
Jbe) B 2017 1. (BBICTPOB U Ap., 2019). CunTaeTcs, 4To
yccypulickuii monurpad 3aceyiuyicsd B 3TOM paiioHe,
BeposTHee Bcero, B 2005-2006 rr. (EdhpeMeHKo u ap.,
2019). Ilo cocToguuio Ha 1 ceHTsa6psa 2022 1. ouaru
5TOTO BPeIUTEJS B 06JIACTH AEUCTBYIOT Ha IJIOIAIU
1655,3 ra (https://rosleshoz.gov.ru/activity/forest_se-
curity_and_protection/stat).

OTHOCUTEJNILHO HeJlaBHEE 3acCeJIeHUE TaeXHbIX
sKocucTeM [Ipubarikaibsa moaurpadom, exeromgHoe
yBeJIMUeHUE TIJIOMAZel ero 0Uaros, KJimMaTUu4YecKue
0COGEHHOCTHY PETMOHA, a TAK)KE TIPEIBAPUTENIHHOE OC-
JlabJieHNe IepeBbeB OaKTeprabHOM BOAIHKOM (Bopo-
HUH U 1p., 2013) MoguepKUBaIOT aKTyaJIbHOCTh HCCIIE-
JIoBaHUS 6aliKaJIbCKOM TIOMYIALNY P, proximus.

INTRODUCTION

olygraphus proximus Blandford, 1894 (Coleo-

ptera, Curculionidae, Scolytinae) is an in-

vasive pest of Far Eastern origin, included

in the Common List of Quarantine Pests as

alimitedly present in the territory of the Eur-
asian Economic Union. The natural range of the spe-
cies is the Far Eastern regions of Russia (Khabarovsk
Krai and Primorsky Krai, Sakhalin Oblast, including
the Kuril Islands), Northeast China, Korea and Japan,
where it is a common xylophagous species that deve-
lops mainly on Far Eastern species of fir (Kurentsov,
1950; Krivolutskaya, 1958, 1996; Nobuchi, 1966; Kri-
vets et al., 2015a).

In the secondary range in Siberia, Polygraphus
proximus is an aggressive pest of Siberian fir, which
causes its weakening and drying out over large areas.
Its aggressiveness lies in the fact that it is able, in addi-
tion to trees weakened by various factors, to populate
quite healthy ones (Krivets et al., 2015a). In addition
to the direct effect of the pest on the tree, it is a vector
of phytopathogenic Ophiostomataceae fungi. The joint
tandem “Polygraphus — Ophiostomataceae fungus” un-
der intense attacks of beetles can lead the tree to dry
out within 2—4 years after the first attack (Krivets et al..,
2015b).

Currently, quarantine phytosanitary areas for
P. proximus in its secondary range have been estab-
lished in 9 regions of the Russian Federation: Altai
Krai, Krasnoyarsk Krai, Altai Republic, Tomsk Oblast,
Kemerovo Oblast, Irkutsk Oblast, Perm Krai, the Repub-
lics of Tatarstan and Udmurtia (https:/fsvps.gov.ru/ru/
poleznaya-informaciya). Also, populations of this pest
were registered in Novosibirsk Oblast and the Republic
of Khakassia (Krivets et al., 2015c). In the European part
of Russia, the species was first detected in 1999 in the vi-
cinity of St. Petersburg on Norway spruce (Picea abies (L.)
H. Karst.), which was a one-time occurrence (Mandelsh-
tam and Popovichev, 2000), in 2006 in Moscow Oblast
(Chilakhsaeva, 2008), large outbreaks were detected in
the territory of Moscow (Baranchikov et al., 2020).

On the territory of Irkutsk Oblast, the presence
of this invader was first registered in the Slyudyansky
district (southern Baikal region) in 2017 (Bystrov et al.,
2019). It is believed that P. proximus was introduced
in the area, most likely in 2005-2006 (Efremenko et
al., 2019). As of September 1, 2022, the outbreaks of
this pest in the region cover an area of 1655.3 hectares
(https://rosleshoz.gov.ru/activity/forest_security and_
protection/stat).

The relatively recent colonization of the taiga eco-
systems of the Baikal region by P, proximus, the annual
increase in the area of its outbreaks, the climatic fea-
tures of the region, as well as the preliminary weaken-
ing of trees by bacterial dropsy (Voronin et al., 2013)
emphasize the relevance of studying the Baikal popu-
lation of P, proximus.

MATERIALS AND METHODS

The study was conducted in the period from April to
September 2022 in the forest areas of the recreatio-
nal “Lakes on Snezhnaya” Ecopark and its environs.
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MATEPWAJIBI U METO/1bI

ViccremoBaHue TIPOBEIEHO B TIEPUOI, C AITPEJIS 10 CEH-
T26pb 2022 T. B JIECHBIX MaccHUBaX peKpealuoHHO-
ro skomapka «03epa Ha CHEXXHOI» U er0 OKPECTHO-
CTSIX. DKOITAPK PACITOJIOKEH B JoJUHe peku CHeXHOU
B IIPEITOPhSIX CEBEPHOr0 MaKPOCKJOHA XpebTa Xa-
map-JlabaH, Ha Tepputopuu CIIOISIHCKOTO palioHa
VIpKyTCKO# o6JiacTy, BOJIM3M rpaHuUIl ¢ PecIty6anKoi
BypsaTtueii. JlaHHasg MECTHOCTb BXOJUT B COCTaB IleH-
TPaJbHON DKOJIOTUYECKOUN 30HbI BaliKaabCKOM IpU-
POMHO TEePPUTOPUH, dTa DKOJIOTHUYECKas 30HA OT-
HOcUTCS K BalikajibCKOMYy TOPHOMY JIECHOMY palioHy
I0xHO-Cubupckoi ropuoit 30HbI (https://irkobl.ru/
sites/alh/documents/lesplan/112-ug.pdf).

CpenHerofioBas TeMIepaTypa Bo3[lyxa Bapbupy-
etcst ot —0,3 °C Ha mob6epeXkbe 10 —2 °C B ropax, CpeaHsas
TeMIlepaTypa BO3yXa B dHBape cocTaBigeT oT —18 °C
1o —22 °C,a B caMbl¥l TEILJIBIA MECAII, MI0JIb, COCTaBJISIET
+14...20 °C. TomoBas cyMMa ocaJikoB KoJie6yiercs ot 500
10 1000 MM B rofi, BBICOTA CHEXXHOI'O ITIOKPOBA OCTU-
raet 0,9-1,2 M. Ecsiu Ha TeppuTopuu pKyTCKOM 06-
JIACTY KJIMMAaT B OCHOBHOM PE3KO0 KOHTMHEHTAJIbHBIMH,
TO B I0’KHOM ITpurbalikajibe MoJ BIusSHUEM o3epa Baii-
KaJI OTMeUaeTcs najieHre KOHTUHEHTAJIbHOCTY U TIPU-
OJIMKeHMEe ero K IPUMOpPCKOMY kauMaTy (AGasakoB
u 1p., 2015). CriaxnuBaHWe CyTOUHbBIX U TOJJOBBIX TEM-
nepaTyp bBalikajioM BbI3bIBAET 3a/IeP)KKY Havuaja Bere-
TallUY U TIPETIITCTBYET PAHHUM OCEHUM 3aMOPO3KaM.
COBOKYITHOCTD KJIUMaTUUYECKMX 0COOEHHOCTEN U 3HA-
YUTeJIbHOE KOJIUYECTBO TyMaHOB, C(DOPMUPOBAHHBIX
HCTIapEeHUSIMU C TIOBEPXHOCTH 03€epPa, 6JIarompUsI TCTBY-
10T PA3BUTHIO B MCCJIeIyeMOM patioHe TalTy U3 ITUXThI
u kegpa (Cobponos, CodppoHoBa, 2022).

st TOoro 4To6hI MCCIeN0BAaTh OCHOBHEIE IOIY-
JIAIIMOHHBIE TIOKA3aTeNIN yCCypUcKoro moaurpada
U OLIEHUTD €T0 BJIMSHNE Ha IMUXTOBbLIE IPEBOCTOU,
B ITOAATOPHOM TEMHOXBOWHOM JIECY 3KOTIapKa 3aJI0XKe-
HBI 2 TIPIMOYTOJIbHbBIE ITPOOHBIE
mromaay (ITIT N© 1 B6In3u o3e-
pa Ckaska u ITIT N2 2 mexzy o3e-
pamu Temyioe m UsympynHoe),
pasnuyarouuecs 1o IopogHOMY
COCTaBy U PACTUTEJBHOMY IIO-
KPOBY HIKHEro sgpyca (BbICOTa
HaJ ypoBHEM Mops —500-520 m)
(puc. 1).

YcTaHOBJIeHHE TaKCalluOH-
HBIX XapaKTEePUCTUK JPEBOCTO-
eB Ha IIII (Taba. 1) mpoBOOMIY
[0 OOIIEeNPUHSATEIM METOLAM
oneHku (AHyuuH, 1982; UMbIp
u ap., 2001).

Jng aHajams3a COCTOS-
HUS IPEBOCTOEB U OLIEHKU BJIHS-
HUS Ha HUX YCCYPUMCKOIO TI0-
aurpada nmpousBeAeH MOACYET
00611Ier0 KOJMYECTBA JIEPEBbEB
nuxThl B nipegesax [II1, c ycra-
HOBJIEHUEM KaTeropuu UX CO-

The ecopark is located in the valley of the Snezhnaya
River in the foothills of the northern macroslope of
the Khamar-Daban ridge, on the territory of the Slyu-
dyansky district of Irkutsk Oblast, near the borders with
the Republic of Buryatia. This area is part of the cen-
tral ecological zone of the Baikal natural territory, this
ecological zone belongs to the Baikal Mountain Forest
region of the South Siberian Mountain zone (https://
irkobl.ru/sites/alh/documents/lesplan/112-ug.pdf).

The average annual air temperature va-
ries from —0.3 °C on the coast to -2 °C in the moun-
tains, the average air temperature in January is
from -18 °C to —22 °C, and in the warmest month, July,
is +14 ... 20 °C. The annual amount of precipitation
varies from 500 to 1000 mm per year, the snow cover
height reaches 0.9-1.2 m. If the climate in the territo-
ry of Irkutsk Oblast is mainly sharply continental, then
in the southern Baikal region, under the influence of
Lake Baikal, there is a drop in continentality and its ap-
proach to the coastal climate (Abalakov et al., 2015).
The smoothing of daily and annual temperatures by
Baikal causes a delay in the beginning of the growing
season and prevents frosts in early autumn. The com-
bination of climatic features and a significant amount
of fog formed by evaporation from the surface of the
lake favor the development of taiga from fir and cedar
in the study area (Sofronov, Sofronova, 2022).

In order to study the main population indicators of
P, proximus and evaluate its impact on fir forest stands,
2 rectangular sample plots were laid in the piedmont
dark coniferous forest of the ecopark (TP No. 1 near
Lake Skazka and TP No. 2 between Lakes Teploe and
Izumrudnoe), differing in species composition and ve-
getation cover of the lower tier (height above sea level —
500-520 m) (Fig. 1).

Establishment of taxation characteristics of fo-
rest stands on TP (Table 1) was carried out according

Pecnydamka

CTOSIHMS 110 6-6aJlIbHOM IIKATIE  pyc, 1. PacnonoxeHue npobHbix nnowaneit  Fig. 1. Location of trial plots

(Kpuset, Bucuposa, 2012).

JIN COCTOAHUA IIUXTOBBIX JpPe-

BOCTO€B, a MMEHHO MHJEKC XXN3HEHHOI'O COCTOAHUA,
MMOBPEXAEHHOCTD JPEBOCTOA, CDEJHEB3BEIIIEHHAA Ka-
Teropuda COCTOAHUA, OIIPeneJidinCh 1o CyMMe KBa/ -
PaToB rmoma,ueﬁ IIOIIEPEYHOI'0 CeYeHUud CTBOJIOB

B palloHe uccnenoBaHus
NHTerpasibHble MoKa3aTe- («SAHpekc.KapTbi», Tensble o3epa)

in the study area
(“Yandex.Maps”, Warm lakes)
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Ta6auna 1
TakcaluOHHAas XapaKTepPUCTHUKA JPEBOCTOEB HA IMPOGHBIX IIOMAAAX
CpeaHuii CpenHsasa Cpeauuii
N TIlnomans, IlopopHbIii ZuUaMeTp BBICOTA BO3pacT Kaacc
IIIT ra COCTaB MMUXThI, CM MMUXThI, M NUXThI, JIET OOHHTETA Tun jgeca
1 0,5 7II2K1IE+B 24,8+1,9 21,4+1,5 1I KpynHOTpaBHBIMN
2 0,5 8I12K 20,3+1,6 19+3,2 II YepHUYHO-3eJI€HOMOIITHBIN

[T — nmuxTta cubupckas (Abies sibirica); K — xenp (Pinus sibirica); E — enb cubupckas (Picea obovata);

B — 6epesa (Betula spp.).

JlepeEBBEB Ha BbICOTE 1,3 M 110 KaTeropusm (AJIEeKCees,
1989; BapaHYMKOB 1 Ap., 2004; THUHEHKO 1 Ap., 2016).

OCHOBHbBIE TOMYJISIIMOHHbBIE [TOKA3aTeIN MTOJIN-
rpada ycTaHaBIMBAJIM HAa TPeX MOJEIbHBIX IePEBbIX
OUXTHI B Kaxxpou ITIT u3 1V, V, VI kaTeropuu cocTos-
HUS. YUeT IPOBOJUJICS 10 TPEM KPYTOBBIM MaJIeTKaM
Ha pabioH nmocenenus (Kataes, ITomoBuues, 2001).
OlnleHKa 3HAYeHUN MOKas3aTesiel YMCIEeHHOCTU TIPO-
BOJIMJIACH C MCIIOJIb30BaHMEM CTAHIAPTHBIX METOIUK
(THUHEHKO U 1p., 2016).

VnenTudukaiiyiio CO6paHHBIX XYKOB IIPOBOLU-
JIV TI0 XapaKTePHBIM MOP(HOJIOTUYECKIM IIPU3HAKAM:
paszesieHHOMY Ha 2 yacTu ()aceTOUHOMY IJIa3y, HaJlu-
U0 6-UJIEHUKOBOT0 XXI'yTUKa ycuka, hopMe OysiaBbl
(Crapk, 1952; Kpuser u znp., 2015h).

Ilns oT;moBa ycaueit poma Monochamus Dejean,
1821 ucmnoab3oBajiich GepPOMOHHBIE JIOBYUIKYU 6a-
PbEPHO-BOPOHYATOr0 TUIa ¢ hepoOMOHAMU IIPOU3-
BozcTBa PI'BY « BHUUKP». JIoBylIKY ycTaHAaBINBAJINA
Ha BbICcOTe 1,5-2 M OT yPOBHS IIOUBHI B IIEPUO], JIETA
ycadei, COTJIaCHO MHCTPYKIIWU.

Il 06paboTKY TTOTYUEeHHBIX PACUETHBIX JaHHBIX
ucIoJib3oBajiach mporpamMmma Microsoft Excel 2016.

PE3VJIBTATBI U OBCYXKJOEHHNE

B pesynbTaTe ncciiefoBaHUSI TeMHOXBOUHBIX JIECOB,
MIPOBEIEHHOrO0 B 9Komapke «O3epa Ha CHEXHOM» U €T0
OKPECTHOCTSIX, BO BCcexX 6MOITeH03aX, I'e B COCTaB Jipe-
BOCTOS BXOIUT NUXTa CUOMpPCKasi, Ha HEl BbISBJIEHBI
XapaKTepHbIe TIPU3HAKY IIPUCYTCTBUS YCCYPUUCKOTO
nosimrpada: CMOJISTHbIE TIOTEKY Ha CTBOJIAX, MHOTOUYIC-
JIEHHBIE JIETHBIE OTBEPCTHUS KYKOB (PUC. 2), TOKpacHe-
HUe KpoHBI fiepeBa (CTHUHEHKO U 1p., 2016.). Ha npyrux
XBOMHBIX ITOPOJIaX B CCIIeyeMOM paiioHe moaurpad
He BBISIBJIEH, HECMOTPS Ha OTMEUEeHHYI0 CIIOCOOHOCTh
pasBUBaATbHCA Ha KeIpe, COCHe 0O0BIKHOBEHHOU (Pinus
sylvestris L.) u enu cubupckoit (Kepues, 2014) Bo BTO-
pUYHOM apealie Ha TeppuTopuu Cubupu.

Table 1

to generally accepted methods of assessment (Anuchin,
1982; Chmyr et al.., 2001).

To analyze the state of forest stands and assess the
impact of P. proximus on them, the total number of fir
trees within the TP was calculated, indicating the ca-
tegory of their condition on a 6-point scale (Krivets, Bi-
sirova, 2012).

Integral indicators of the state of fir forest stands,
namely the index of vital condition, damage to the
stand, weighted average condition category, were
determined by the sum of the squares of the cross-
sectional areas of tree trunks at a height of 1.3 m by
category (Alekseev, 1989; Baranchikov et al., 2004; Gni-
nenko and others, 2016).

The main P. proximus population indicators were
established on three model fir trees in each TP from
1V, V, VI condition categories. Accounting was carried
out on three circular palettes for the area of the set-
tlement (Kataev, Popovichev, 2001). The assessment of
the values of population indicators was carried out us-
ing standard methods (Gninenko et al., 2016).

Collected beetles were identified by typical mor-
phological characteristics: a compound eye divided
into 2 parts, the presence of a 6-segmented antennal
flagellum, and the shape of a club (Stark, 1952; Kri-
vets et al., 2015D).

Monochamus Dejean, 1821 beetles were caught us-
ing pheromone barrier-funnel traps with pheromones
produced by FGBU “VNIIKR”. The traps were set at a
height of 1.5-2 m from the soil level during the flight,
according to the instructions.

Microsoft Excel 2016 was used to process the ob-
tained calculated data.

RESULTS AND DISCUSSION

As a result of a study of dark coniferous forests con-
ducted in the “Lakes on Snezhnaya” Ecopark and its en-
virons, in all biocenoses where Siberian fir is included

Taxation characteristics of forest stands on trial plots

N¢ Area, Species Average fir Average fir Average age of
TP ha composition diameter,cm height, m fir, years Quality class  Forest type
1 0.5 7P2K1E+B 24.8+1.9 21.4+1.5 I Tall herbaceous vegetation

2 0.5 8P2K 20.3+1.6 19+3.2

II Blueberry green moss

P — Siberian fir (Abies sibirica); K — cedar (Pinus sibirica); E — Siberian spruce (Picea obovata); B — birch (Betula spp.).

duTtocaHuTapusa. KapaHTuH pacteHuin 62



MOHUTOPUHI  MONITORING

Puc. 2. BoineTHble otBepctusi  Fig. 2. Flight holes
)ykoB Polygraphus proximus  of Polygraphus proximus

beetles on fir bark
(photo by V.F. Kobzar)

Ha Kope NUXTbl
(¢hoto B.®. Kob3aps)

CpenHecyTouHasd TeMIepaTypa Bo3ayxa B paiioHe
uccyienoBaHusg auMoit 2021 r. omyckajiach 1o —26,4 °C.
[Tpu o6enemoBanuu 15.04.2022 o KOPOU U B TOJIIIE
KOPBI ePeBbEB MUXThI CUOUPCKOM ObILIY BBISIBJIEHBI
uMaro, KyKoJIKUA 1 IMUMHKY ycCypuiickoro monurpada
B JKMBOM COCTOSTHUU (PHC. 3).

Ha npo6GHBIX TJIOMAAIX JET )KYKOB mosurpada
HavaJics BO BTOPOU iekajie Masi, KOoTha cpefHeqHeBHAS
TeMIlepaTypa Bo3zayxa cocTaBuia +14,8 °C (Bapbupo-
BaHue oT +12,8 10 +18,8 °C B pazHble gHU). OCHOBHOM
JIET 3apUKCUPOBaAH c 26 Mad 110 20 uioHs. B 3TOT riepu-
01 OTMeYeHO obuiire 6ypPOBOM MyKU Ha IPUKOPHEBOM
YacTU CTBOJIA U HA PACTUTEJIIBHOM IOKPOBE BOKPYT
MIPUCTBOJIBHOM 06J1acTH (puc. 4) U 3acejieHre TTUXThI
sKykamu P. proximus (puc. 5).

Cpoxu HauvaJjia JIETa )KYKOB YCCYPUIMCKOTO TT0JIN-
rpada B IPUPOAE 3aBUCAT OT MUKPOKJINMATUIECKUX
YCJIOBUI GUOTOTIA, & €T0 JJIUTEIbHOCTh ¥ UHTEHCUB-
HOCTb 00YCJIOBJIEHBI TIOTOJLHBIMU YCIOBUSIMU B 3TOT
TIEPUOZ, IJIsT KaXXIOTO KOHKPETHOTO roja. Haubosee
6JIarOTIPUSTHBIMU [IJIS BBLIETA XKYKOB SBJISIOTCS THU
C COJTHEUHO 6e3BEeTPEHHOM ITOT'0/I0N U TEMITIEPATyPOU
BO3Ayxa Bhille +15 °C, a Takue HeTaTUBHBIE (DAKTOPHI,
Kak BeTep, IacMypHas 1moroja, arMochepHble ocaj-
KU, MOTYT Ha BpeMs [IPEPBATh BbLIET MOJIOAbIX KYKOB
¥ B II€JIOM PaCTSIHYTh WU CABUHYTH CPOKH JiéTa (Kpu-
BoJty1IKasi, 1958).

ViMaro, KyKOJIKYM U JUUUHKY nosiurpada BcTpeva-
JINCh B KOPE U IO, HEH C aItpesis Lo KOHIla CEHTIOpH,
a AUIa — C MOCJeSHUX YUCeJ Mas I10 ITEPBYI0 JeKamy
aBrycra 2022 r. Takag KapTUHa yKa3bIBaeT Ha CIIyTaH-
HOCTb reHepaluii pa3BUTHS, YTO XapaKTEePHO JIJIS TaH-
HOT'0 BPEJIUTEJIS U B IIEPBUYHOM apeasie (KpuBoJIyiikas,
1958), u s patioHa nuBasuu B Cubupu (Kepues, 2014).

KpomMme yccypulickoro nmosaurpada, Ha MUXTE
BBISIBJIEHO 7 BUIOB Kcuyodaros. [Tocie momurpada

Puc. 3. KyKonku n nuumHka Fig. 3. P. proximus pupae
P. proximus nop, kopovi nuxtbl  and larva under the fir bark
(choTto B.®. Kob3aps) (photo by V.F. Kobzar)

in the forest stand, characteristic signs of the presence
of P. proximus were detected on it: resin streaks on
trunks, numerous flight holes (Fig. 2), reddening of the
tree crown (Gninenko et al., 2016). P proximus was not
detected on other coniferous species in the study area,
despite the noted ability to develop on Siberian pine,
Scotch pine (Pinus sylvestris L.) and Siberian spruce
(Kerchev, 2014) in the secondary range in Siberia.

The average daily air temperature in the study
area in the winter of 2021 dropped to —26.4 °C. During
the examination on April 15, 2022, under the bark and
in the thickness of the bark of Siberian fir trees, adults,
pupae and larvae of P, proximus were detected in a liv-
ing state (Fig. 3).

On the test plots, the flight of P. proximus began
in the second decade of May, when the average daily
air temperature was +14.8 °C (variation from +12.8
to +18.8 °C on different days). The main flight was re-
corded from May 26 to June 20. During this period, an
abundance of bore dust was noted on the root part of
the trunk and on the vegetation cover around the near-
trunk area (Fig. 4) and colonization of fir by P. proximus
beetles (Fig. 5).

The beginning of the flight of P proximus beetles in
nature depends on the microclimatic conditions of the
biotope, and its duration and intensity are determined
by the weather conditions during this period for each
particular year. The most favorable days for the flight of
beetles are days with sunny, calm weather and air tem-
peratures above +15 ° C, and such negative factors as
wind, cloudy weather, and precipitation can temporarily
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Puc. 4. bBypoBas MyKa

Fig. 4. Bore dust of
P. proximus Ha npukopHeBow  P. proximus on the root

4acTU NUXTbI U HA
BeTpeHuLe barkanbcKomn
(choTo B.®d. Kob3aps)

part of the fir and on the
Baikal anemone (photo
by V.F. Kobzar)

110 BCTpPeYaeMOCTH mpeobiaman paruii peopucThii
Rhagium inquisitor (Linnaeus, 1758) u 6JecTsIierpy-
IBIY enoBBIM ycau Tetropium castaneum (Linnaeus,
1758), eIMHWYHO BCTPEYaJUCh OOJBIION YePHBIA
eJIOBBIN ycau Monochamus urussovii (Fischer von Wald-
heim, 1806), uepHbI# poroxBocT Xeris spectrum (Linnae-
us, 1758), enoBbIl KOpoe-KpoIKa Crypturgus pusillus
(Gyllenhal, 1813), mecoBuk 6alikanbCcKuii Dryocoetes
baicalicus Reitter, 1899, mosiocaTblil I[peBeCUHHUK TTy-
podendron lineatum (Olivier, 1800). Oco6oe BHUMaHMe
TIpUBJIEKaeT GONbIION YePHBIN €JIOBBIH ycad, TaK Kak
OH SIBJISIETCS Ba)XHEUIIMM CTBOJIOBBIM BPENUTEJIEM
cUOUPCKUX JIECOB U CITyTHUKOM P, proximus (BapaHuu-
KOB 1 Jip., 2011). B ucciielyeMbIX TUXTapHUKaX BCTPe-
YaeMOCThb JAHHOI0 ycaya OTMedYeHa KaK HU3Kas: Ipu
obcnemoBanuu 303 mepeBbEB IMUXTHI IPU3HAKYU €T0
paszBuTHA 3a(pUKCUPOBAHBI HA 11 IePEBBSIX, BBIIBIECHO
BCEro 6 JUYMHOK; (D€ POMOHHBIMY JIOBYIITKAMHU, pa3Me-
IIeHHBIMUY Ha TTPOGHBIX IOIAJIX (110 IBE Ha KaXKIYI0),
Ha ITI1 N® 1 oTyoBJyieHO 2 uMaro, a Ha I[1I1 N° 2 — 3 uma-
r0 M. urussovii. [pyrux BUIOB ycaueli poma Monochamus
He 06Hapy>XeHO.

V3 31 Buja sHTOMOGAr0B, CBA3aHHBIX C yCCY-
putickum nonurpadom B Cubupu (Kpusen, Kepues,
2016), B ero Xoax 1 Ha 3aCeJIEHHBIX MM JIEPEBbIX ITUX-
ThI Ha I1I1 o6HapyXeHo 7 BUMIOB: Thanasimus femoralis
(Zetterstedt, 1828), Thanasimus formicarius (Linnaeus,
1758), Pytho depressus (Linnaeus, 1767), Nudobius lentus
(Gravenhorst, 1806), Dinotiscus eupterus (Walker, 1836),
2 Busa us pozpa Medetera. [Tocnenuue 3 BUja BCTpeva-
Juch HanboJjiee 4acTo.

BerpeuaeMocTh yeecypuiickoro noaurpada, pac-
CUMTaHHAs [0 OTHOIIEHUWIO YMCJIa IEPEBBEB C MTPU-
3HAKaMU IT0CEJIEHNS W PAa3BUTUS BPENUTEISI K CyMMe

Puc. 5. B6ypaBnuBaHue Fig. 5. P. proximus male boring
caMmua P. proximus nog, under the bark of a Siberian fir
Kopy nuxTbl cubupckonn  (photo by V.F. Kobzar)

(hoTo B.®d. Kob63aps)

interrupt the flight of young beetles and, in general, ex-
tend or shift the flight time (Krivolutskaya, 1958).

P, proximus imagoes, pupae and larvae were de-
tected in the bark and under it from April to the end of
September, and eggs — from the last days of May to the
first ten days of August 2022. This pattern indicates the
confusion of generations of development, which is typi-
cal for this pest in the primary range (Krivolutskaya,
1958), and for the area of invasion in Siberia (Kerchev,
2014).

Apart from P. proximus, 7 xylophage species were
detected. After P. proximus, the frequency of occurrence
was dominated by Rhagium inquisitor (Linnaeus, 1758)
and Tetropium castaneum (Linnaeus, 1758), sporadically
were detected Monochamus urussovii (Fischer von Wald-
heim, 1806), Xeris spectrum (Linnaeus, 1758), Cryptur-
gus pusillus (Gyllenhal, 1813), Dryocoetes baicalicus Reit-
ter, 1899, and Trypodendron lineatum (Olivier, 1800).
Monochamus urussovii attracts special attention, since it
is the most important stem pest of Siberian forests and
a companion of P. proximus (Baranchikov et al., 2011).
In the studied fir forests, the occurrence of this long-
horn beetle was noted as low: during the examination
of 303 fir trees, signs of its development were recorded
on 11 trees, only 6 larvae were identified; pheromone
traps placed on the trial plots (two for each), 2 imagoes
were caught at TP No. 1, and 3 M. urussovii imagoes at
TP No. 2. No other species of longhorn beetles of the ge-
nus Monochamus have been detected.
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Ta6auia 2

CpeaHue MoNyJIAIOHHbIE ToKa3aTeau Polygraphus proximus v olileHKa UX 3HaUYeHUI Ha IMPOGHBIX
IUIOIIAJISAX B 9KoMmapkKe «03epa Ha CHe;KHOii», 2022 T.

IIINe 1 IIIT N2 2

CpepHee 3HaueHUe * CpenHee 3HaueHUe *

CcTaHJapTHOe Min Max CcTaHJapTHOe Min Max
IMoka3aTesb OTKJIOHEHUE 3HaueHMe 3HayeHHe OTKJIOHEHME 3HaueHHWe 3HavYeHHe
[1JI0THOCTH IIOCEJIEHN S, 6,6 +2,5 4,2 9,2 51,1 4,2 6,3
ceMen/mm? (BbICOKAS) (cpenusist) (BbICOKas) (Cpemusis) (cpenusist) (BbICOKAs)
TTpomyKITus, IIT/IM? 31,1+£17,9 11,8 47,3 28,6 11,4 19,6 41,4

(BBICOKAA) (muskasg) (Bbicokas) (CpemHsis) (Huskasg) (BBICOKAS)
SHePrusd PasMHOXEHUSA 4,6 2,4 2,8 7,4 5,8+2,7 3,1 8,6

(BBICOKAS) (cpenmuss) (Bbicokas) (BbICOKAS) (BpICOKag) (BBICOKAA)
CymMapHad gJivHa 4,4+1,9 2 10,2 5,4+2,2 2,2 10,8
MaTOYHBIX XO0B CEMbHU, CM
[171000BUTOCTD, UIL 46 +15,8 21 88 34,8 +11,2 19 69

(AUTIEBBIX KaMep)
Ha CaMKy, IIT.

KoJImuecTBa mepeBbeB IV-VI kateropuii (Kpuserr u ap.,
2018) Ha MPOGHBIX TIJIOMIAAIX, OITpeesieHa KakK BbI-
cokas u coctaBujia Ha I1IT N2 1 — 90%, ua ITIT N2 2 —
85,6%.

[To pe3ynbTaTaM aHaJIM3a, IPOBELEHHOTO B OT-
HOIIEHUY TPeX MOMEJNbHBIX NePEBbEB ITUXThI CUOUP-
cKolf Ha Kaxxoii I111 B axomapke «O3epa Ha CHEXXHOI»,
OBLIY OITPe/IeIeHbl OCHOBHBIE MTOTMYJISIIMOHHbBIE TTOKA-
3aTeNIX YCCYPUUCKOTOo nojurpada u ux cpefHue 3Ha-
YeHUS, KOTOPhIEe Pa3InYaiiCh B Pa3HBIX JPEBOCTOSX
1 Ha U3YYEHHBIX JePEeBbIX (Ta0bI. 2).

[TJIOTHOCTD IIOCEJIEHUS POAUTEIbCKOTO IOKOJIe-
HUs BpeOUTeNII Ha MOJIEJIbHBIX IePEBbIX BapbUpOBaJIa
OT cpenHel 00 BeICOKOI (4,2—9,2 ceMbu/nM?), IPOAYK-
1114 (UMCJIEHHOCTh MOJIOOTO IIOKOJIEHUST) — OT HU3KOM
(11,8-19,6 mt/mm?) mo cpenHei (24,8 mT/oM?) U BbI-
cokoit (34,2-47,3 mT/mM?), SHEPTUS PA3MHOXKEHUS

Table 2

Out of 31 species of entomophages associated
with P. proximus in Siberia (Krivets and Kerchev, 2016),
7 species were detected in its galleries and on fir trees
inhabited by it: Thanasimus femoralis (Zetterstedt, 1828),
Thanasimus formicarius (Linnaeus, 1758), Pytho depressus
(Linnaeus, 1767), Nudobius lentus (Gravenhorst, 1806),
Dinotiscus eupterus (Walker, 1836), 2 species of the genus
Medetera. The last 3 species were the most common.

The occurrence of P, proximus, calculated as the ra-
tio of the number of trees with signs of settlement and
development of the pest to the sum of the number of
trees of categories IV-VI (Krivets et al., 2018) in the test
plots, was determined as high and amounted to 90% at
TP No. 1, and 85.6% at TP No. 2.

Based on the results of the analysis carried out
in relation to three model Siberian fir trees at each
TP in the “Lakes on Snezhnaya” Ecopark, the main

Average Polygraphus proximus population indicators and assessment of their values on trial plots

in the “Lakes on Snezhnaya” Ecopark, 2022

TPN21 TP N2 2

Average value * Min Max Average value * Min Max
Indicator standard deviation value value standard deviation value value
Settlement density, 6.6+25 4.2 9.2 5+1.1 4.2 6.3
families/dm? (high) (meduim) (high) (meduim) (meduim) (high)
Products, pcs/dm? 31.1+17.9 11.8 47.3 28.6+11.4 19.6 41.4

(high) (low) (high) (meduim) (low) (high)
Reproduction energy 4.6 +2.4 2.8 7.4 5.8+2.7 3.1 8.6

(high) (meduim) (high) (high) (high) (high)
The total length of the mother 4.4 +1.9 2 10.2 54+2.2 2.2 10.8
passages of the family, cm
Fertility, eggs (egg chambers) 46 +15.8 21 88 34.8+11.2 19 69

per female, pcs.
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Puc. 6. MaTouHble XxoAbl yCCYypPUINCKOro
nonurpada Ha cTBosie nuxTbl cubupckon  on the trunk of a Siberian fir

(¢poTo B.®d. Kob63aps)

B OCHOBHOM Ha BBICOKOM YPOBHE, JIUIIb Ha OJTHOM Jie-
peBe ITIT N2 1 cpengusad. [110A0BAUTOCTb CAMOK OTJIMYA-
Jlach IIMPOKUM JUarasoHoM, oT 19 mo 88 aurr (aiiie-
BBIX Kamep), Ha [1I1 N2 1 cpeHee 3HaUEHME JaHHOTO
mokasaTeJis cocTaBumiio 46 auir, Ha [TIT N2 2 — 34,8 aiina,
TaKoe OTJINYLe, BEPOSITHEE BCETO, CBA3aHO C PA3HBIMU
ToKazaTeJsIMU TJIOTHOCTHU TTOCEJIEHUS Ha IIJIONaIsIX.
B pationax Cubupu, u3y4yeHHbIX B OTHOUIEHUU WH-
Basuu moJyurpada, oburas miIoJOBUTOCTb CAMKH CO-
craBisgeT okoJio 50 sur (Kpusel u np., 2015b.). TTof
KOPOU B OCHOBHOM HAaOJIOLaJIMCh 2 MAaTOUYHBIX X0[a
Ha ceMbl0, CyMMapHas AJUHa rajepei Ha MOAebHbBIX
IepeBbdax fJocturaja ot 2 10 10,8 cM, HO MHOT LA BCTpe-
Yaiauch 3 1 4 MaTOUHBIX X0/Ia PA3JIMYHON KOH(DUrypa-
1uu (puc. 6).

CpaBHeHUe CpeHUX 3HAUEHUU MTONYJSIIIIOHHbBIX
ToKasaTesiel MeXy MPOOHBIMY TIJIOIAASIMU ITOKa3a-
JIO, UTO B IMTUXTOBO-KEJIPOBO-EJIOBOM KPYITHOTPABHOM
Jiecy (ITTT N2 1) mIOTHOCTD TIOCEJIEHUS CEMEH, TTPOIYK-
LU ¥ IIJIOAOBUTOCTD BBIIIIE, UeM B IIUXTOBO-KEIPOBOM
YepHUYHO-3esieHoMoITHOM (TTIT N2 2).

Polygraphus proximus 3acejsiyi Kak ocjabieH-
HbI€, BETPOBaJIbHbIE, OypPeJIOMHbBIE, TaK U BU3YaJb-
HO 370POBbIEe JePeBbs PA3HOU TOJNIMUHBI. CpefHUN
JVaMeTp 3acelleHHBIX JepeBbeB Ha [IIT N2 1 - 22 cu,
aHall[IN22-18 cm.

ComocTaByisigd TPOIEHTHOE COOTHOIIEHUE
10 KaXXJ0M KaTeTOPUYU COCTOSTHUS JIepPeBbeB ITUXTHI,
MBI YCTAHOBUJIY, YTO Pa3jIuyumre MeXAy IPOOGHBIMU
TJIOIMAIIMY He3HAUUTEJIbHOE. JI0JIs IePEeBbEB ITUXTHI,
Ha KOTOPBIX BBISABJIEH moaurpad, cocrasunaa 20,4%
Ha [T N° 1 u 18,6% ma I1IT N2 2 (puc. 7). OTpaboraH-
HBIX BPEIUTEIIEM IEPEBbEB (CYXOCTOM MPOIILIBIX JIET)
Ha I1IT N2 1 661510 27,2%, Ha I1IT N2 2 — 21,1%. 3gopo-
BBIX JIepeBbeB, 6e3 MPU3HAKOB 3acCeIeHUs MOJUrpa-
¢om, 65110 Bcero Jutrb 15,7% 1 21,8% COOTBETCTBEH-
Ho. [ToTeHIIMaIbHAsA KOPMOBas 6a3a AJig WHBakgepa
Ha GyZyliye rofibl B UCCIENYyEeMbIX PEBOCTOSX, TIPE/-
CTaBJIeHHAs MMUXTOU BTOPOU U TPeThell KaTeropuw,
cocraBuia 36,7% u 38,5% Ha AByX I1I1 COOTBETCTBEH-
Ho (Tabu. 3).

(photo by V.F. Kobzar)

P, proximus population indicators
and their average values were de-
termined, which differed in vari-
ous stands and on the studied
trees (Table 2).

The population density
of the parent generation of the
pest on model trees varied from
medium to high (4.2-9.2 colo-
nies/dm?), production (number
of the young generation) varied
from low (11.8-19.6 pcs/dm?)
to medium (24.8 pcs/dm?) and
high (34.2-47.3 pcs/dm?), the
reproduction energy is main-
ly at a high level, only on one
tree of TP No. 1 is medium.
The fecundity of females dif-
fered in a wide range, from 19
to 88 eggs (egg chambers), at
TP No. 1, the average value of
this indicator was 46 eggs, at

Fig. 6. Polygraphus proximus mother passages 1P NO. 2—34.8 eggs, this differ-

ence is most likely due to differ-
ent indicators of the population
density in the areas. In areas of
Siberia studied for polygraph invasion, the total fe-
cundity of the female is about 50 eggs (Krivets et al.,
2015b). Under the bark, 2 mother passages per fami-
ly were mainly observed, the total length of galleries
on model trees reached from 2 to 10.8 cm, but some-
times 3 and 4 mother passages of various configura-
tions were detected (Fig. 6).

Comparison of the average values of population
indicators between the sample plots showed that in the
fir-cedar-spruce tall-grass forest (TP No. 1) the popu-
lation density of families, production and fertility are
higher than in the fir-cedar blueberry-green-moss fo-
rest (TP No. 2).

Polygraphus proximus populated both weakened,
windfall, windbreak, and visually healthy trees of dif-
ferent thicknesses. The average diameter of infested
trees at TSP No. 1 is 22 cm, and at TP No. 2is 18 cm.

Comparing the percentages for each category of
the state of fir trees, we found that the difference be-
tween the trial plots is insignificant. The proportion of
fir trees on which P, proximus was detected was 20.4%
at TP No. 1 and 18.6% at TP No. 2 (Fig. 7). There were
27.2% of trees worked off by the pest (dead wood of pre-
vious years) at TP No. 1, and 21.1% at TP No. 2. Healthy
trees, without signs of polygraph colonization, were
only 15.7% and 21.8%, respectively. The potential for-
age base for the invader in the future years in the stud-
ied forest stands, represented by fir of the second and
third categories, amounted to 36.7% and 38.5% in two
TPs, respectively (Table 3).

The vital state of the fir forest stand at TP No. 1 was
found to be severely weakened, with an average degree
of degradation, severe damage. At TP No. 2, the forest
stand was assessed as weakened, damaged, and also
with an average degree of degradation (Table 4). The
slight difference in the integral indicators between the
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JKus3HeHHOE COCTOSHUE ITUXTOBOTO IPEBOCTOS
Ha I1IT N2 1 ycTaHOBJIEHO KaK CUJIbHO OcJiabJeHHOe,
CO cpenHel CTeIeHbI0 IerpPaalliu, TOBPEXIEHHOCTh
cuybHag. Ha ITIT N 2 g1peBOCTOI OIleHeH KaK ocjiab-
JIEHHBIH, TTIOBPEXIEHHBIN 1 TaK)Ke CO CpefHeH cTerme-
HbI0 ferpagamuu (tabi. 4). HesHaunuTeabHasa pasHUIla
WHTETPAJIbHBIX TIOKa3aTeNel MeX Iy MPOGHBIMU I1JI0-
mansMu, BEPOSITHEE BCETO, CBSI3aHa C Pa3jIMYHbIMU
CPOKaMM UX 3aceJieHUs MoJaurpagom.

3AKJIIOYEHUE
Yccyputlickuii onurpad BbISIBJIeH BO Bcex obciie-
IIOBaHHBIX OMOIeHO03axX dKomapka «O3epa Ha CHexX-
HOM» U ero OKPECTHOCTSX, TJlE€ B COCTaB JPEBOCTOS
BXOJUT nuxTa cubupckasd. )KusHeHHOe COCTOsIHUE

Ta6auia 3

trial plots is most likely due to the different terms of
their settlement by P. proximus.

CONCLUSION

Polygraphus proximus was detected in all examined bio-
cenoses of the “Lakes on Snezhnaya” Ecopark and its
environs, where Siberian fir is included in the forest
stand. The vital state of fir forest stands on test plots
during the study was noted as weakened and severe-
ly weakened, with an average degree of degradation,
a high level of occurrence of Polygraphus proximus was
established. For the first time, the main population in-
dicators of the pest in the study area were determined,
the values of which in 2022 characterize its high abun-
dance in the fir forests of the ecopark. The key factors

Pacrlpe,quIeHne A€PEeBbEB ITUXThI Cﬂﬁl/IpCKOﬁ I10 KaTeropusaMm COCTOSIHHKA Ha IIpOﬁHI)IX IJIoIIAgAaX

Table 3

Distribution of Siberian fir trees by state categories on trial plots

KaTeropus cocTosIHUfA AepPEBbEB
Tree condition category

MNIIN21TP N1

IIIN22 TP N2 2

Yuciio mepeBbeEB, LIT.
Number of trees, pcs. %

Yuciio nepeBbeB, LIT.
Number of trees, pcs. %

I. 3mOpOBEIe, 6e3 IPU3HAKOB 0CJIa6IeHUS.
He aTakoBaHbI mosnurpagom

I. Healthy, without signs of weakening.
Not attacked by P. proximus

28

15,7 34 21,8

I1. OcnabneHHBIE.
ArtaxoBaHbI HoJUrpadoM, HO He 3aceIeHbI
I1. Weakened. Attacked by P, proximus but not populated

39

26,5 39 25

I1I. CuinbHO ocabiieHHbIE.

ATtaxoBaHbI HogUrpagoM, HO He 3aceIeHbI
I1I. Severely weakened.

Attacked by P. proximus but not populated

15

10,2 21 13,5

IV. Yebixatoiiye. 3acejeHHbIe moaurpagom
IV. Drying out. Inhabited by P. proximus

13

8,8 12 7,7

V. CBexmii cyxocToi
V. Fresh deadwood

17

11,6 17 10,9

VI. CTapslii cyXoCcTOM
VI. Old deadwood

40

27,2 33 21,1

HToro
Total

147

100 156 100

Tao6una 4

HNHTerpaJjibHbie MoKa3aTeJId COCTOSAHUSA ITUXTOBBIX IPEBOCTOEB HA l'[pOGHbIX TJIomaaax

Table 4

Integral indicators of the state of fir forest stands on trial plots

Ne CpenHeB3BelIeHHAsA KaTeropusa COCTOTHUS
III1 JepeBbeB B JIpEeBOCTOE, 6aJLII
Ne The weighted average category of the state

NHaeKc )KU3HEHHOT 0
COCTOSAHUS, %

IToka3aTeJib
IIOBPEXI€HHOCTH JIpPeBOCTO, %

TP of trees in the forest stand, score Life condition index, % Stand damage rate, %
1 3,1 45,7 54,3
2 2,95 50,9 49
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i

Puc. 7. [lepeBbs NUXTbI Fig. 7. Fir trees of IV and
IV n V kateropumn coctoaHua V categories of condition
(choTo B.®. Kob63aps) (photo by V.F. Kobzar)

MHUXTOBBIX IPEBOCTOEB Ha IIPOGHBIX IIOIIAIIX BO Bpe-
M KCCIeL0BaHNI OTMEeUeHO KakK 0cjIabIeHHOe 1 CUJIb-
HO ocjabJieHHOe, CO CpelHel CTeIleHbl0 Jerpaja-
1MUY, YCTAHOBJIEH BBICOKUU YPOBEHDb BCTPEYAEMOCTHU
Polygraphus proximus. BriepBbie OITpeieJIeHbl OCHOBHBIE
TIOTTYJISIIIMOHHbBIE TTIOKA3aTENIV BPEIUTEIIS B ICCIeye-
MOM palioHe, 3HaUEeHUS KOTOPBIX B 2022 T. XxapaKTe-
PU3YIOT ero BBICOKYI YKUCJIEHHOCTHh B MIUXTapPHUKAX
sKorapka. KioueBbIMY (DaKTOPAMU B 3TOM SBJISTIOTCS
6JIaTOTIPUSITHBIE YCJIIOBUS IJISI €T0 Pa3BUTHUS, a UMEH-
HO 3aTs’KHOM MaJIOBOIHBIN IIepro Ha o3epe baiikaJi,
YaCcTO MOBTOPSIOIIVECS 3aTSHKHbIe 3UMHE-BeCeHHUE
OTTeIleNt, IIpeJBapUTEeJIbHOE OCJableHre TepPeBb-
eB GaKkTepralbHOU BOASHKOM (BricTpoB u Ap., 2019),
a TakKe OTMeYeHHOe HaMU MPAaKTUYECKY OTCYTCTBUE
KOHKYPEHTOB 3a KOPMOBYIO 6a3y 13 MECTHBIX BUJIOB
Kcuyioaros B UCCIENyeMbIN TIEPUO/,.

Bnazodaprocms. ABTOPHI 6arogapsaT agMUHN-
CTPaLWI0 U COTPYIHUKOB 3KoTapka «03epa Ha CHeX-
HOM» 3a COIEeNCTBYE B IPOBEIEHUY SKCIIEIUITVOHHBIX
WCCJIeJOBAaHUM.
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namely, a prolonged low-water period on Lake Baikal,
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titors for food base from local species of xylophages in
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