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AHHOTAILIUA
[IpencraByieHbl pe3ysbTaThl 4-1eTHux (2018-2021 rr.)
uccienoBaHuy ycauelt poga Monochamus Dejean, 1821
B 6MOIIeHO3aX IISITU OCHOBHBIX 0CO060 OXPaHAEMBbIX
npuponHbIX Teppurtopuii (OOIIT) Pecrybuuku Kape-
JIUU: 3aTI0BeJHUKOB «KruBau» 1 «KOCTOMYKIICKUII»,
HaIMOHAJIbHBIX TTAPKOB «Bommo3epckuii», «ITaaHasap-
BU» U «JIaZoXKCKHe MIXepbI». OTIIOB )KYKOB IIPOBOLMIIY
¢ TOMOIIbI0 ()ePOMOHHBIX JIOBYIIEK TIPOU3BOJICTBA
®I'BY « BHUWKP». [ljig cuHTe3a arperaliuoHHOro (e-
POMOHA UCII0JIb30BaJIU CMECh, COCTOSIIYIO U3 CIENLY-
OIUX KOMIIOHEHTOB: 2-YHAENUIOKCU3TaH-1-01 (I)
(moroxamou), uncenoJ (II), uncguenoa (I1I), 2-MeTUI-
3-6yTeH-1-oa (IV), anbda-nuHeH (V) u BepberoH (VI).
YepHble ycauu poma Monochamus 06Hapy>KeHbI BO BCEX
n3ydeHHbIX OOIIT. K mupoko pacnpocTpaHeHHbIM
BUIaM oTHOcATcA Monochamus sutor (Linnaeus, 1758)
u M. galloprovincialis (Olivier, 1795), KOTOpble 06UIBHO
BCTPEYaTCs 110 Bcel pecmnybivke, BKaouyas Kpaii-
Huii CeBep. BrIsiBIeHO IpeobiiafilaHre B3POCIbIX 0CO-
6eit M. sartor urussovii (Fischer von Waldheim, 1806)
u M. sutor B XBOWHBIX HacaXXJIeHUaX, a M. galloprovin-
cialis B IMCTBEHHBIX JiecaX. HauboJbIllee KOJIMYECTBO
JIMYUHOK ycadueh posia Monochamus OTMEYEHO B COCHSI-
Ke 3eJIeHOMOITHOM. Bece o6HapykeHUs 3ahMKCUPOBa-
HBI Ha [TOBAJIEHHBIX XBOMHBIX IePEBBSIX — COCHE (Pinus
sylvestris) u enu (Picea abies), TIie OHU HanboJiee YacTo
JIOKQJIM30BAJIMCh B KOMJIEBOI YacTHU. JIET )KYKOB HAUH-
HaeTcs ¢ KOHITa Mast ¥ 3aKaHUYMBAETCs B CEHTSAOPE. [TUK
MX aKTUBHOCTH OTMEYEeH C CepeIVHbI NI0JIS.

Knrouesovte cnosa. ®epoMOHBI HACEKOMBIX, XKY-
Ku-ycauu poma Monochamus, 3aliyTa jieca, KapaHTUH-
HBIN 00BEKT, huTocaHuTapHoe cocToguue, OOIIT.
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ABSTRACT
The results of 4-year (2018-2021) studies of Monocha-
mus Dejean, 1821 longhorn beetles in the biocenoses
of five main specially protected natural areas (SPNA)
of Republic of Karelia are presented: reserves “Ki-
vach” and “Kostomukshsky”, national parks “Vodlozer-
sky”, “Paanayarvi” and “Ladoga skerries”. Beetles were
caught using pheromone traps manufactured by FGBU
“VNIIKR”. To synthesize the aggregation pheromone,
a mixture consisting of the following components was
used: 2-undecyloxyethane-1-ol (I) (monochamol), ipse-
nol (II), ipsdienol (I1II), 2-methyl-3-butene-1-ol (IV), al-
pha-pinene (V) and verbenone (VI). Beetles of the genus
Monochamus were found in all studied protected areas.
Widespread species include Monochamus sutor (Linnae-
us, 1758) and M. galloprovincialis (Olivier, 1795), which
are abundant throughout the republic, including the Far
North. The predominance of adult individuals of M. sar-
tor urussovii (Fischer von Waldheim, 1806) and M. sutor
in coniferous plantations, and M. galloprovincialis in de-
ciduous forests was revealed. The largest number of
Monochamus larvae was observed in the green moss pine
forest. All detections were recorded on fallen coniferous
trees — pine (Pinus sylvestris) and spruce (Picea abies),
where they were most often localized in the butt end.
The beetle flight is from late May till September. The
peak of their activity has been marked since mid-July.

Key words. Insect pheromones, longhorn beetles
of the genus Monochamus, forest protection, quarantine
pest, phytosanitary situation, protected areas.
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BBEJEHUE

epHble ycauu poma Monochamus Ha-
pAny C IOPYTMMM KCUJIOGMOHTaMU
UMeIOT 0co60e 3HaueHue JJIS JIECHO-
T'0 XO35IUCTBA, ABJISISACh BPeAUTEIIMU
IpeBecuHbl. HampuMep, B IIOCTe[-
HYe TOIbl OHM ITPUYACTHBI K Jerpa-
IallsaM eJIOBBIX HacaXKIeHWH Ha 1oTe
KpacHosipckoro kpasti (Tatarintsev
et al., 2021). 3TOT PoJ, )KYKOB OTHOCUTCS K 06beKTaM
BHYTPEHHEro KapaHTUHAa Ha Tepputopuu PO, ABngach
IMEPEHOCUYNKOM COCHOBOM CTBOJIOBOM HEMAaTOMbI Bur-
saphelenchus xylophilus (Steiner & Buhrer, 1934) Nickle,
1970 (Kynuuud u gp., 2017). POOUHON HEMATO/LbI CUH-
TaeTca CeBepHasi AMepuKka, OTKyZa OHa ObLIa 3aHe-
ceHa B A3UI0, a 3aTeM U B [IOPTyraiu, Ie IaToreH
obHapyxwuiau B 1999 r. (Mota et al., 1999), mo3xe B. xy-
lophilus BeiaBuau B Vicnauuu (Abelleira et al., 2011),
IJle TIaTOTE€H BBI3BIBAJ MACCOBYIO I'MOeb COCHOBBIX
npesoctoes (de la Fuente et al., 2018).

Ha Tepputopuu Kapennu, Kak 1 Ha Bcell TEPPU-
Topuu P®, cocHOBas CTBOJIOBAast HEMATOLA B HACTOSI -
Iee BpeMs He OTMeUeHa, HO BCTpevaeTes 0JIU3KOPO7 -
CTBEHHBIU BU, Bursaphelenchus mucronatus (Mamiya &
Enda, 1979), KOTOPBIH ITEPUOAUIYECKY PETUCTPUPYIOT
B JIEPEBSIHHOM TPAHCIIOPTUPOBOYHOU Tape U B HEKO-
Topbix OOIIT (B 6uolleHO3axX 3amoBegHuKa «KuBau»
1 HAIIMOHAJIbHOTO IMapKa «Bomyiozepckuii») (SUHHUA-
KOB U 1Ip., 2010; YankuH u Ap., 2021). STOT TeIbMUHT
TaK)Ke MOJKET BbI3bIBATh BUJIT XBOMHbBIX, 0COOEHHO IIPHU
COBMECTHOM 3apaKeHUY C IaTOTeHHbIMY 0aKTePUSIMU
(Peicc, YepHenkas, 2009). HeMaTobI JJOKaJIU3YIOTCS
B Tpaxesix ycaua B 60JIbIIOM KOJIMYECTBE U TTEPENA0T-
Cs1 3IOPOBOMY JIEPERBY ITPY JOTIOJHUTEIBHOM TUTAHUU
skyka (Schroeder, 2019).

Ha ceromHsAmHM#i 1eHb 6 BUIOB pomia Monochamus
BKJIIOUEHBI B ENVHBIN IIepeueHb KapaHTUHHBIX 00bEK-
TOB KaK OTPAaHMYEHHO PacIpoCTpaHeHHble Ha TEPPU-
Topuu EBpasuiiCKoro SKOHOMUYECKOI0 cor3a. HecMo-
TPS Ha CTPOTHE IIPaBUIa UMIIOPTa ¥ (PUTOCAHUTAPHBIE
MepBHI, B MUPe eXerogHo GUKCUPYIOTCSI HOBbIE MecTa
JIoKaJIM3alum natoreHa B. xylophilus ¢ cepbe3HBIMU
9KOJIOTUYECKUMU U SKOHOMUYECKVMU II0CIEICTBYSI-
mu (Kong et al., 2021). Bce 5T0 00yCIOBINBAET TPEOO-
BaHME 0CO60TO MOHUTOPUMHTA KyKOB poga Monochamus
Ha JIECOIIOKPBITHIX TEPPUTOPUIX B MUPeE U B Poccuii-
ckoit demepalivu.

MATEPHWAJI 1 METOJbI

B Teuenue mosesBbIx ce30HOB 2018-2021 rr. uccie-
noBaHus npoBoauau B nisatTu OOIIT Pecniy6nuku Ka-
penuu: HallMOHAJIbHBIX NTapKax «[TaaHaspBu», «Bof-
JIO3epCKUii», «JIalo)KCKUe MXePhbl» U 3alI0BEIHUKAX
«Kocromyxkiickuii», «<KuBau». Bee uccieyeMble Teppu-
TOPUU PACIIOJIOKEHBI B PA3JINYHBIX PalioHAX PECITy0-
JIMKY U UMEIT YHUKAJIbHbIE IPUPOJIHbIE 0COGEHHO-
cTu. HanjuoHabHBIY Mapk «[TaaHasspBU» HAXOAUTCS
Ha Kpaitnem CeBepe B6au3u CeBEpPHOTO ITOJSIPHOTO
KpyTa U C 3amnajia FpaHUYUT ¢ PUHCKUM HallMOHAJIb-
HBIM IIapkoM «OyjlaHKa». 3anoBefHUK «KOCTOMYK-
IMICKU» TaK)Xe COBMECTHO C HAI[MOHAJbHBIM Iap-
koM «JIpyx6a» OUHIIHICKON Peciybiuky o6pasyeT
00611yI0 TPUPOLO00XPaHHYI0 TeppuTopuio. [lmomanb
HAIIMOHAJbHOTO MapkKa «BoaJio3epCcKuii» BKIIYAET
2 peruoHa CeBepo-3amaza: Pecnybuuky Kapenuio
1 ApxaHTeJibcKyio obJsiacThb. [IpupOAHBIN Tocydap-
CTBEHHBI 3aTIOBEIHUK «KMBau» — OlHA U3 CTapeHIImnX

INTRODUCTION

eing wood pests, beetles of the genus Mono-

chamus, along with other xylobionts, are of

particular importance for forestry. For ex-

ample, in recent years they have been in-

volved in the degradation of spruce stands
in the south of Krasnoyarsky Krai (Tatarintsev et al.,
2021). This genus of beetles belongs to the objects of
internal quarantine on the territory of the Russian
Federation, being a carrier of the pine wood nematode
Bursaphelenchus xylophilus (Steiner & Buhrer, 1934)
Nickle, 1970 (Kulinich et al., 2017). The nematode is
considered to be native to North America, from where
it was introduced to Asia, and then to Portugal, where
the pathogen was detected in 1999 (Mota et al., 1999),
later B. xylophilus was identified in Spain (Abelleira et
al., 2011), where the pathogen caused mass death of
pine stands (de la Fuente et al., 2018).

On the territory of Karelia and the entire territo-
ry of the Russian Federation, pine wood nematode is
currently not registered, but there is a closely related
species Bursaphelenchus mucronatus (Mamiya & Enda,
1979), which is periodically recorded in a wooden ship-
ping container, and in some protected areas (commu-
nity Kivach Nature Reserve and National Park “Vod-
lozersky”) (Sennikov et al., 2010; Chalkin etc., 2021).
This helminth can also cause coniferous wilt, especial-
ly when co-infected with pathogenic bacteria (Ryss,
Chernetskaya, 2009). Nematodes are localized in the
trachea of the beetle in large numbers and are trans-
mitted to a healthy tree with additional nutrition of the
beetle (Schroeder, 2019).

To date, 6 species of the genus Monochamus are
included in the Common List of Quarantine Objects as
limitedly present in the territory of the Eurasian Eco-
nomic Union. Despite strict import regulations and
phytosanitary measures, new locations of pathogen
B. xylophilus are recorded annually in the world with
serious environmental and economic consequences
(Kong et al., 2021). All this leads to the requirement
of special monitoring of beetles of the genus Monocha-
mus in forested areas in the world and in the Russian
Federation.

MATERIAL AND METHODS

During the 2018-2021 field seasons, studies were con-
ducted in five protected areas of the Republic of Kare-
lia: national parks “Paanayarvi”, “Vodlozersky”, “Lado-
ga skerries” and nature reserves “Kostomukshsky”,
“Kivach”. All the studied territories are located in dif-
ferent regions of the republic and have unique natu-
ral features. The Paanajarvi National Park is located
in the Far North near the Arctic Circle and borders on
the Finnish Oulanka National Park from the west. The
Kostomukshsky Nature Reserve also forms a common
nature conservation area together with the Druzhba
National Park of the Republic of Finland. The area of
the Vodlozersky National Park includes 2 regions of the
Northwest: the Republic of Karelia and Arkhangelsk
Oblast. The Kivach Nature Reserve is one of the oldest
protected areas in Karelia, it includes all the variety of
landscapes characteristic of the middle taiga.
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OXpaHsIeMbIX TEPPUTOPUY B Ka-
penuu, OH BKJIIOYAET B cebs Bce
MHOTOO0Gpasue JauamadToB, Xa-
PaKTEePHBIX JIJId CPEIHEN Talru.

OTJIOB UMaro XyKoB IIPO-
U3BOAUJICSA C TIOMOIIbIO (e-
POMOHHBIX JIOByIIeK 6apb- oH
€pPHO-BOPOHOYHOTO THIIA
C KCIIOJIb30BaHNEM KOMILIEKTOB
C CUHTETUYECKUM arperayoH- /
HBIM (DEPOMOHOM ITPOM3BOICTBA
®OI'BY «BHUMKP», TMUYMHOK IO[,
KOPOH YCBIXAUIUX JEePEBbEB CO-
6rpasiu Bpy4YHYI0. BapbepHO-BO-
POHOYHBIE JIOBYIIKY Pa3Melain
B cMelnaHHOM (6epe3HsIK pas-
HOTPAaBHbBIN) U XBOWHBIX Jiecax
IBYX THUIIOB (COCHSK 3€JIEHO-
MOIIHBIN, €JIbHUK YePHUYUHBIN)
B COOTBETCTBUM C UHCTPYKIINEHN
npuMeHeHus pepoMoHoB PI'BY «BHUVIKP», u3 pacue-
Ta 1 soBymka Ha 1 ra.

B KadyecTBe CUHTETHMYECKOTO arperaluoHHOTr0
(epoMOHa UCIIOJB30BAIN CMECH, COCTOSIILYIO0 U3 CJie-
IYIOUUX NIECTU XUMUYECKUX KOMIIOHEHTOB (puc. 1):
2-yHAelnuaIokcusTan-1-oy (I) (MOHOXaMOJ), UIICe-
sout (IT), unicauenon (I11), 2-mMetun-3-6yreH-1-oa (IV),
anbda-nmHeH (V) u BepbenoH (VI).

TToy4yeHHYI0 CMeCh ITIPUMEHSIN B IYCIIEHCEPE,
MIpeJCTaBASAIONIEM cob60M makeT u3 GydJiieHa pasme-
poM 8 x 5 cM, pa3ieJIEHHbBI Ha 2 YaCTU TEPMOCBAPOY-
HBIM IIBOM. HIKHSS ¥ BEPXHSS YaCTU JMCIIEHCEPOB
COeIMHEHbI XJIOIIKOBO HUTHIO.
B HM)XHeI yacTu OUCIEeHcepa
HaXOJUTCS HOCUTEJb U3 DUIb-
TPOBaJIbHOW OyMaru, MpoIu-
TAaHHBIA CMeChI0 U 06epPHYTHIHN
XJIOTIKOBOM HUTBIO, a TaKXXe OT-
BEPCTHUE AJIST KPEIJIEHUs JUC-
reHcepa. B BepxHell yacTu nuc-
TIeHcepa HaXOAUTCS CBOOOIHBIM
KOHEII XJIOITKOBOM HUTY U JINHUS
oTpesa.

VizyuyeHUe CE30HHOU ak-
TUBHOCTU U (DEHOJOTUYECKUX
0co6eHHOCTEH ycaueil TIPOBO-
IOUJIY B 3al0BeIHUKe «KuBau»,
JLJISI 9TOT'0 JIOBYIIKY BBICTABJISIIN
Cc Mag II0 CeHTsI0pPh B TPeX pas-
JIMYHBIX 6MOTOIaX 3alI0BEeIHN-
Ka (puc. 2). BUOTOIT eJIbHUK Uep-
HuuHbIA (EY), pacroyio)KeHHbIN
Ha CeBepHOU rpaHuIle ImoceKa
KuBau, oTiin4yaeTcsa HaJIU4YNEeM
JIOKaJIbHOTO BETpOBaJja Bo3pac-
TOM 4—6 JIET, Ile HaXOOsITCSI KakK
CJIOMJIEHHBIE, TAK 1 BbIBaJIEHHEIE
enin o6bIKHOBeHHBIE (Picea abies)
u cubupckue (P. obovata) BO3-
pactoM 100-150 seT. BepesHak
pasHoTpaBHbIl (BP) mpeacTas-
JIeH HeHapyIeHHbIM YYaCTKOM
Jieca Tuiomaibo 1,7 ra ¢ mpeob-
namanmeM 6epesbl 90-100 JterT.
CocHsK 3eeHOMOINHBIN (C3) — 60p BO3PacTOM 0KOJIO
150 JeT, uepe3 KOTOPBIH TPOXOAUT JIUHUS BJIEKTPO-
nepenauy, rae B 2020 I. IPOBOAUINCH MEPOIIPUSATHUS

https://zapkivach.ru)
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Puc. 1. KOMNoHeHTbl arperauMoHHOro
¢hepoMoHa xyKoB-ycauei poga Monochamus
npowussopcTea PrbY «BHUUKP»:
2-yHpeuunokcuaTtaH-1-on (I) (MoHoxamon),
unceHon (II), uncaneron (III),
2-meTun-3-6yTtex-1-on (I1V),

anba-nuHeH (V), BepbeHoH (VI) (opwur.)

Puc. 2. MecTa ycTaHOBKM (h€POMOHHbIX
JIOBYLLEK HA TEPPUTOPUMN 3an0oBeSHMKA
«KuBau» (opurmHan cxembol:

OH 2
/(f)\
g 0 )
av) o’é’(wn

Fig. 1. Components of the aggregation
pheromone of the longhorn beetles of

the genus Monochamus of FGBU “VNIIKR”:
2-undecyloxyethane-1-ol (I) (monochamol),
ipsenol (II), ipsdienol (III),
2-methyl-3-butene-1-ol (IV),

alpha-pinene (V), verbenone (VI) (orig.)

Imago beetles were caught using barrier-fun-
nel-type pheromone traps using kits with synthetic
aggregation pheromone produced by FGBU “VNIIKR”,
larvae were collected manually under the bark of
shrinking trees. Barrier-funnel traps were placed in
mixed (mixed-grass birch) and coniferous forests of
two types (green-mossy pine, blueberry spruce) in ac-
cordance with the instructions for the use of phero-
mones of FGBU “VNIIKR”, at the rate of 1 trap per 1 ha.

A mixture consisting of the following six chemi-
cal components was used as a synthetic aggrega-
tion pheromone (Fig. 1): 2-undecyloxyethane-1-ol (I)

YcnoBHble 0603HavYeHns
/ | BB 3anoBefHas 30Ha

/ Preserved area

[ 3oHa nokos
Rest zone

[ 30Ha orpaHuyeHHow
X039/CTBEHHON
[esTeNbHOCTH
Restricted economic
activity area

Il 3KCKYPCMOHHas 30Ha
Excursion area

[ OxpaHHas 30Ha

Protected area

Fig. 2. Places with exposed pheromone
traps on the territory of the Kivach
Nature Reserve (original scheme:
https://zapkivach.ru)
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Puc. 3. Camka 60/1bLIOro YepHOro esI0BOro ycava

Fig. 3. Female of Monochamus sartor
Monochamus sartor urussovii (poto A.A. YankuHa)  urussovii (photo by A.A. Chalkin)

10 PacyYMCTKe, B CBI3U C UEM
B TEUEeHME Ce30Ha B HEIOCPE-
CTBEHHOU GJIM30CTH K JIOBYIIKE
HaXOJUJIKCh TIOPYOOYHbIE OCTAT-
KM XBOWHBIX J€PEBbEB COCHBI
0OBIKHOBEHHOU (Pinus sylvestris).

M. sartor urussovii

PE3VYJIBTATHI

N OBCYXIEHUE
Ha uccnenyeMbIx 0XpaHSIEMBIX
TeppuTtopuax Kapenuu zaperu-
CTPUPOBAHO 3 BUJla YEPHBIX yca-

W M. galloprovincialis ™ M. sutor 43

26
21
16
15 44
11 1
& 7
: . s .

el poma Monochamus: 4YepHbBIN
cocHOBBIM M. galloprovincialis,
MaJblli YePHBIN eJIOBBIN M. Su-
tor v GOJIbIIOM YEPHBIN €JIOBBIX

"Paanajarvi"

«[MaaHaspBu» «KoCcTOMyKLWCKNn»  «Bopnosepckuin» «Knpau» «JlafoXCKue LWxepbl»
"Kostomukshsky"

45 45

"Vodlozersky" "Kivach" "Ladoga skerries"

WccnepnosaHHble OOMT

M. sartor urussovii. Bce OHM OT-  pyc, 4, KonnuecTeo uMaro ycauei poga

Fig. 4. The number of imagoes of the genus

HOCATCA K TPaHCIAJIEaPKTHUYe-  Monochamus, OTNIOBNEHHbIX B uccnenyembix  Monochamus caught in the studied protected

ckuM BumaMm (Schroeder, 2019). OOMNT Pecny6nukun Kapenuu, wr.

Xykm poma Monochamus
UMET KPYIHbIE pasMephl
¥ CXOXKU IPYT € ApyroM (puc. 3). OCHOBHBIM OTINYLNEM
SIBJISIETCS HAJIMYUe OMYyIIeHUS CPEeIUHHOM MOJIOCKU
Ha IIUTKE.

CaMoe mUPOKOe pacmpocTpaHeHue B Kapenuu
WMEKT 2 BUAA — MaJiblii YepHBIN eoBbIN (M. sutor)
¥ YepPHBIN COCHOBBIN (M. galloprovincialis) ycauu, KO-
TOpBIe OOMJIBHO BCTPEYAIOTCS 10 BCEU PecIy6IuKe,
BkJtouas Kpatiuuit CeBep (puc. 4). BcTpeuaeMoCTb
6OJIBLIOTO UePHOTO eJIOBOTO ycava (M. sartor urussovii)
B pecmy6JrKe HeBbICOKasA. I3BECTHO, YTO BO MHOTUX
pernoHax ero Hu3Kas YUCJIeHHOCTh O6bICHSIETCS OT-
CYTCTBHEM CyXOCTOEB U CBOEBPEMEHHBIMU py6KaMu
yxoza (VMcaeB u np., 1988).

areas of the Republic of Karelia, pcs.

(monochamol), ipsenol (II), ipsdienol (III), 2-methyl-3-
butene-1-ol (IV), alpha-pinene (V) and verbenone (VI).

The resulting mixture was used in a dispenser,
which is an 8 x 5 cm buff bag, divided into 2 parts by a
heat-welding seam. The lower and upper parts of the
dispensers are connected by cotton thread. At the bot-
tom of the dispenser there is a carrier made of filter
paper soaked with a mixture and wrapped with cotton

MapTNe1(9) 2022 51
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FIELD TESTS

Ta6auna 1

BcTpeuaeMoCTh MMaro ycaueii poga Monochamus B UCCJieLyeMbIX
6uoTomnax sanosegHuka «Kusau» Ha 1 ra, IT.

Table 1

The occurrence of imagoes of the genus Monochamus
in the studied biotopes of the Kivach Nature Reserve on 1 ha, pcs.

BuoTonsl UccileJOBaHUS

thread, as well as a hole for at-
taching the dispenser. At the top
of the dispenser is the free end
of the cotton thread and the cut
line.

The study of seasonal ac-
tivity and phenological fea-
tures of beetles was carried out
in the Kivach Nature Reserve,

Studied biotopes f .
or this purpose traps were ex-
CocHsAK EJIbHUK BepesHak posed from May to September
3€eJIEHOMOIIHBI YePHUYHBIN pa3sHOTpPaBHBIH in three different biotopes of
@ @ @ the reserve (Fig. 2). The biotope
% Green moss pine Blueberry spruce Mixed-grass birch blueberry spruce forest (BS), lo-
Species forest (PM) forest (BS) forest (MB) cated on the northern border of
M. galloprovincialis 6 5 15 the village of Kivach, is distin-
guished by the presence of a lo-
M. sartor urussovii 4 2 1 cal wind age of 4-6 years, where
M. sutor 15 19 4 there are both broken and fall-
Beero en commop spruce (Picea abies)
Total 25 26 20 and Siberian (P. obovata) aged
100-150 years. The mixed-grass
birch forest (MB) is represent-
Ta6sauia 2 ed by an undisturbed forest area

BcTpeuaeMocTh JIMUMHOK ycadeil poaa Monochamus
101 KOPOii XBOMHBIX IIOPOJ, IEPEBHEB B MCCJIEIyeMbIX GMOTOIAaX

3anoBegHUKa «KuBau», IIT.
Table 2

The occurrence of Monochamus larvae under the bark of coniferous
trees in the studied biotopes of the Kivach Nature Reserve, pcs.

BuoTonskl UcciieJOBaHUSA
Biotopes research

of 1.7 hectares with a predomi-
nance of birch 90-100 years old.
The green moss pine forest (PM)
is a forest about 150 years old,
through which the power line
passes, where clearing mea-
sures were carried out in 2020,
and therefore, during the season,
the felling remains of coniferous
pine trees (Pinus sylvestris) were in

CocHAK . EmpHME Bepe3Hak . close proximity to the trap.
3€JIEHOMOIIHbIN YePHUYHBII Pa3HOTPaBHBII
(€3) (E9) (BEP) RESULTS AND DISCUSSION
Bup, Green moss pine Blueberry spruce  Mixed-grass birch Three Monochamus species have
Species forest (PM) forest (BS) forest (MB) been registered in the studied
M. galloprovincialis 25 14 4 protected areas of Karelia: M. gal-
M. sartor Urussovii P 5 o loprovmcza.l.zs, M. sutor and M. sar-
: tor urussovii. All of them belong to
M. sutor 20 24 1 transpalearctic species (Schro-
Beero eder, 2019).
Total 51 43 5 Beetles of the genus Mono-

chamus are large and similar to

Ycauu o6HaPYKEHbI BO BCEX UCCIENYyEeMbIX GOTO-
Tax, HO C pasHOM IIJIOTHOCTBI0. B COCHSIKE U eJIbHUKE
KOJIMYECTBO OTJIOBJIEHHBIX ycadyel GbLJIO BBIIIE, T. K.
37eCh COCPENOTOUEHO HaubOoIbIlIee KOJIUUEeCTBO 0CIa0-
JIEHHBIX BETPOBAJIOM JIePEBbEB. B CMENMIaHHOM JIECY
Ha maomany 1 ra oTMedeHa HanboJbInas IJI0THOCTh
YepHOTO COCHOBOTO ycava (M. galloprovincialis) (Tabar. 1).
BcTpedyaeMoCTh 9TOrO ycaua B Oepe3HsKe 3HaUYMMO
OTJINYAETCS OT COCHsAKA (1 TeM 6oJiee OT eJIbHUKA):
(x> 3,9,df =1, p<0,02). BeposiTHO, TPUCYTCTBUE 3TOTO
BUJIA B TaKUX OMOTOIIAX CBA3AHO C JOIOJHUTEIbHBIM
MNUTaHWEM 1 aKTMBHBIM paccejeHreM. HalrpoTus, Ma-
JIBIF YePHBIH eJIOBBIN ycay (M. sutor) dalie 1omnaiancs
B JIOBYIIIKY, pasMeleHHbIe B COCHOBOM Jecy (x> > 6,4,
df=1, p < 0,006), yem B cMelTaHHOM. HauboJbIas ero
ILUIOTHOCTD Ha 1 ra oTMeueHa B eJIbHUKE YePHUYHOM.

JInuuHku Monochamus GBI OTMeEUYeEHBI IIO],
KOPO¥ XBOWHBIX JePEeBbEB BO BCEX HCCJIELOBAHHBIX
6uoromnax (tabs. 2). Hamie Bcero ux 06HAPYKUBAJIHU

each other (Fig. 3). The main ex-
ternal difference is the presence
of pubescence of the median strip on the shield.

The most widespread in Karelia are 2 species —
M. sutor and M. galloprovincialis, which are abundant
throughout the republic, including the Far North
(Fig. 4). The occurrence of M. sartor urussovii in the re-
public is low. It is known that in many regions its low
number is explained by the lack of dead wood and
timely logging of care (Isaev et al., 1988).

Longhorn beetles were detected in all the studied
biotopes, but with different densities. In the pine and
spruce forests, the number of caught beetles was high-
er, because the largest number of trees weakened by
windfall is concentrated here. In a mixed forest on an
area of 1 ha, the highest density of M. galloprovincialis
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aKTUBHOCTM Nnétaumaro  activity of the imago
Monochamus sutor Monochamus sutor

B 3anoBegHuke «KuBau» in the Kivach Nature Reserve

B HIDKHEN TpeTu AepeBa. [IpomgoKUTEIbHOCTD pas-
BUTHUS JINYMHOK YEPHBIX ycauel IoJ;, KOPOH B ecTe-
CTBEHHBIX YCJIOBUIX COCTABJISIET OT OJJTHOTO JI0 TPEX
JIeT, OLHAKO 00bIYHO 3aHuMaeT 2 rojga (Mcaes u np.,
1988). Ha 3UMOBKY OHU 3aJIeTaloT HEIOCPeInCTBEHHO
T1OJT KOPOM MJIV YXOIAT B IPEBECUHY He TIIy6Kke 5 MM
(ITaByos, 2009).

Pa3BuBasich B IpeBeCUHE, JUUUHKU UYEPHBIX
ycadel IBISIOTCS OTTACHBIMU TEXHUYECKUMU BPEU-
TeJIIMU U MOTYT IIOBPEXJATh JiecOMaTepuajbl XBOU-
HBIX TTOPOJ, IepPeBbEB B IIEPUOJ, 3aTOTOBKU U Xpa-
HeHuda. B CeBepo-3amnaJHOM peruoHe MJIOTHOCTb
II0CeJIeHUs JINUYMHOK B Jiecy HeBbIcoKasd — oT 0,375
1o 0,089 mt/mM?; yuyacTBys B Pa3jIOKEHUU IPeBeCU-
HbI, OHU TIepepabaThIBAIOT 0KOJI0 6% OT 06IIEero 06b-
eMa ([TaByios, 2009).

BecHoO¥ BbLIET XXYKOB poza Monochamus B 3a110-
BeIHUKe «KuBau» MPOUCXOOUT B 3-10 AeKany Mad,
a 3aKaHYMBAaeTCsd UX JET B KOHIIe CeHTsI0ps (puc. 5).
B ceBepHBIX patioHax Kapenuu JE€T HauyMHaeTCSI
Ha 2 HeJeJU I03XKe.

MUK aKTUBHOCTHU IPUXOAUTCS Ha TETJIbIN ITe-
puog jieTa — 2-10 ¥ 3-10 AeKabl UI0JII. AHAJOTUUYHBIE
CPOKM aKTUBHOCTU MMAaro ycaueil 0TMevYarT B pas-
JINYHBIX peruoHax (Mcaes u np., 1988; lllanoBajos,
2012). IToTeHIIMaJIbHASA TPOLOJIKUTEIbHOCTD KU3HU
MMaro — OKOJIO TPeX C MOJIOBUHOY MecsIeB, OJHAKO
B €CTECTBEHHBIX YCJIOBUAX B OOJBIIUHCTBE CJIyda-
eB OHa cocTaBJjseT He Goyiee 57 guelr (Mcaes u ap.,
1988). TemIiepaTypa BO3Zyxa U KOJUYECTBO OCAJZl-
KOB MOTYT CYyIlleCTBEHHO BJIMITH Ha JIET U pa3BUTHE
J)KYKOB. OTMEeUeHO, UTO B JOXKAJINBOE U NIPOXJagHOe
JIETO 3aceJieHVe JpeBeCcUHbl ycauaMu pojsa Monocha-
mus TPOUCXOLUT TOPaso XyXe, YeM B 3aCyULJIMBbIE
TOJbI, & B IIEPUOJ, IOXKaPUII, Ha060pOT, HAOGIIOIAI0T-
cs1 ux Berblmky (Cepenuy u ap., 2020). ooy 1 110-
X0JIOlaHUE 3aJIePXKUBAIOT BBIXOJ] )KYKOB U3 KYKOJIOU-
HBIX KOJIBIGEJIEK U PE3KO CHUIKAKT aKTUBHOCTD yKe
BhIIEAINNX ocobel. Haubouspimasgd X aKTUBHOCTDb
HabJsomaeTcs Ipu TeMIiepatype 22—-27 °C, a cBbIlIe
28 °C néT npekpaiaetcs ([TaBios, 2009).

was noted (Table 1). The occurrence of this beetle in
birch significantly differs from pine (and even more so
from spruce): (x*> 3,9, df = 1, p < 0,02). Probably, the
presence of this species in such biotopes is associat-
ed with additional nutrition and active settlement. On
the contrary, M. sutor was more often caught in traps
placed in a pine forest (x> > 6,4, df = 1, p< 0,006) than
in a mixed forest. Its greatest density per 1 ha is noted
in the blueberry spruce forest.

Monochamus larvae have been observed under
the bark of coniferous trees in all studied biotopes
(Table 2). Most often they were found in the lower third
of the tree. The duration of development of Monochamus
larvae under the bark under natural conditions rang-
es from one to three years, but usually takes 2 years
(Isaev et al., 1988). For the winter, they lie directly un-
der the bark or go into the wood no deeper than 5 mm
(Pavlov, 2009).

Developing in wood, Monochamus larvae are dan-
gerous technical pests and can damage coniferous
wood during harvesting and storage. In the North-West-
ern region, the density of larvae settlement in the forest
is low — from 0.375 to 0.089 pcs/dm?; participating in
the decomposition of wood, they process about 6% of
the total volume (Pavlov, 2009).

In spring, the flight of beetles of the genus Mono-
chamus in the Kivach Nature Reserve occurs in the 3™
week of May, and their flight ends at the end of Septem-
ber (Fig. 5). In the northern regions of Karelia, the sum-
mer begins 2 weeks later.

The peak of activity falls on the warm period of
summer — the 2™ and 3" weeks of July. Similar peri-
ods of activity of imagoes are noted in various regions
(Isaev et al., 1988; Shapovalov, 2012). The potential
life expectancy of an imago is about three and a half
months, but in natural conditions in most cases it is
no more than 57 days (Isaev et al., 1988). Air tempera-
ture and precipitation can significantly affect the flight
and development of beetles. It is noted that in rainy
and cool summers, the colonization of wood by Mono-
chamus beetles occurs much worse than in dry years,
and in the period of fires, on the contrary, their out-
breaks are observed (Seredich et al., 2020). Rains and
cold snap delay the exit of beetles from pupal cradles
and sharply reduce the activity of already released in-
dividuals. Their greatest activity is observed at a tem-
perature of 22-27 °C, and ceases over 28 °C for years
(Pavlov, 2009).

CONCLUSION

Longhorn beetles of the genus Monochamus are detect-
ed throughout the territory of Karelia, and their great-
est number is noted in the middle and southern parts
of the republic. In the studied mixed (birch) and coni-
ferous (pine, spruce) forest biocenoses, the density of
Monochamus beetles is different. In places with an in-
creased concentration of weakened trees (in pine and
spruce forests), a high abundance of M. sutor and M. sar-
tor urussovii was noted. A high density of M. galloprovin-
cialis was found for deciduous forests. The beetle flight
is from late May till September. The peak of their activi-
ty was noted in the 2" and 3" weeks of July. The largest
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3AKJIIIOYEHUE

Ycauu popma Monochamus BCTPeUYaloTCs 110 BCe Teppu-
topuu Kapennu, 1 HauboJIblllee UX YUCJIO OTMeUYeHO
B CpPeIHEN U F0)KHOM YacTaX pecnybyuku. B uccuemy-
€MbIX CMeIIaHHOM (6epe3HsIK) U XBOMHBIX (COCHOBBIE,
€JIOBBIE) JIECHBIX OMOIIEHO03aX IIJIOTHOCTD ycavel poza
Monochamus pasinuyHas. B MecTax C IOBBIIIEHHONR
KOHIIeHTpaIuel ociableHHbIX IepeBbeB (B COCHIKE
U eJIbHUKE) OTMeueHa BbICOKasl YUCJIEHHOCTh M. sutor
u M. sartor urussovii. JIJist JUCTBEHHBIX JIECOB BbIIBJIE-
Ha BbICOKAs MJIOTHOCTh M. galloprovincialis. JIET )XyKOB
HauyMHAETCs C KOHIIa Mas 1 3aKaHYMBAETCs B CEHTA0-
pe. [TUK uX aKTUBHOCTY OTMEYEH B 2-1 1 3-1 JeKajax
utoJisa. HamboJiblllee KOJIMYECTBO JIMUMHOK ycauel poza
Monochamus 0OTMeUYEHO B COCHSIKE 3eJIEHOMOIITHOM, TlIe
OHM JIOKQJIN30BaJIMCh Ha TOBAJIEHHBIX JEPEBbIX.

TIpoBeneHHOE HCCIel0BaHUE TTIOATBEPKAAET (-
(peKTUBHOCTD TPUMeHeHUsT (ePOMOHOB ycauell poja
Monochamus npousBoactea ®I'BY «BHUWKP» mjs oT-
JIOBA 3TUX HACEKOMBIX-KCUJIO(aTroB B Pa3IMUHBIX JIeC-
HBIX II€HO03aX.
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number of Monochamus larvae was noted in the green
moss pine forest, where they were localized on fallen
trees.

The conducted research confirms the effective-
ness of the use of pheromones of Monochamuslonghorn
beetles produced by the FGBU “VNIIKR” for catching
these xylophagous insects in various forest cenoses.
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