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Abstract

Introduction. Timber export plays a significant role in the budget of the Irkutsk region. To ensure the continued and
sustainable use of forest resources, it is essential to implement preventive measures for forest conservation. One such
measure is the analysis of phytosanitary risk, which helps to identify potentially harmful insects and determine the
likelihood of their introduction and spread, as well as the potential economic consequences. From the perspective of
applied riskology, it is necessary to carry out a predictive assessment, calculate the acceptability of risks and develop
methods for managing them, combining economic and monitoring approaches. The aim of the presented work was to
assess and predict phytosanitary risks in the Irkutsk region and potential damage to forestry and the economy, as well as
to develop measures to reduce them.

Materials and Methods. For this analysis, we used the results of forest surveys conducted in the Irkutsk region
in 2021-2023 with the participation of the authors of this article. These surveys included the identification and detection
of harmful insects, as well as the determination of their distribution areas according to GOST 34 309-2017 and the
methodology approved by the phytosanitary control authority. Additionally, data from official statistics from the
Federal Customs Service of Russia for 2021-2023 were used.

Results. We found populations of quarantine pests listed in the Unified List of Quarantine Objects of the Eurasian
Economic Union in the forests of Ust-Ilimsky district, such as Monochamus sutor, Monochamus sartor, Monochamus
galloprovincialis, Dendrolimus superans. We calculated the phytosanitary risk and assessed the quarantine
phytosanitary zone, taking into account the buffer zone.

Discussion and Conclusion. The results of the analysis suggest an unfavorable phytosanitary situation in the studied
areas. The high infestation of the detected harmful insects in the Ust-Ilimsky district compared to the reference areas
indicates the potential for quarantine zones and losses for loggers. To manage phytosanitary risks, it is important to
select options that are effective in reducing the spread of quarantine organisms and minimizing risks to an acceptable
level. Sanitary logging with timely removal of wind-damaged and fire-affected trees, as well as the use of pheromone
traps and biological products, are environmentally friendly options for managing phytosanitary risks.
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Beeoenue. DxcriopT OpeBECHHBI BHOCUT CYIIIECTBEHHBIHN BKIIaJ B OromkeT UpkyTckoii o6macTy, 9to Tpedyer obecredeHus
COXpaHEeHMs] M BOCIPOM3BOJCTBAa jeca. OIHUM W3 Ba)XHEWIINX HANpPaBICHWH NPO(WIAKTHUECKOW AESITENBHOCTH TI0
COXpaHEHMIO JIECOB SIBISICTCSl aHAINM3 (HuTOCAaHUTAapHOrO0 pucka. C ero IMOMOIIBIO YCTaHAaBIMBAIOT, SBISIOTCS JIH
OECKOHTPOJIFHO Pa3MHOXKAIOIINECS! HACEKOMBIC BPEIHBIMH, KAKOBA BEPOSITHOCTh MX WHTPOIYKIMH, PACIIPOCTPAaHEHHUS, a
TaKKe BEJIMYMHA SKOHOMHYECKUX MocyencTBUi. C MO3MLMKM COBPEMEHHOH NPHKIAAHONW TEXHOC(HEPHOW PHCKOJIOTHH
HEOOXOJIMIMO OCYILIECTBIISITH TIPOTHO3HYIO OLICHKY, IPOCYHMTHIBATH IMPUEMIIEMOCTh PHUCKOB M pa3palbaThiBaTh METOJIBI
YIOpaBJICHUS] UMM, COYETAIOIMMH SKOHOMHUYECKHE M MOHMTOPHMHTOBBIE MOAXoxabl. lLlempio mpencraBieHHOW pabOTHI
SIBUJIACH OLIEHKA U MPOTHO3MPOBaHKHE (PUTOCAHUTAPHBIX PHCKOB Ha TeppuTOopuu VIPKYTCKOM 00JaCTH M MOTEHIMAIBHOTO
yiep0a JIECHOMY X035HCTBY U 9KOHOMHKE, a TaKXKe pa3paboTKa MEPOIIPUSITHIA 10 X CHIDKEHHIO.

Mamepuanvt u memoowsl. {1 aHAMM3a WCIONB30BAIN PE3yNIETATHl OOCIECIOBAHUN JIECHBIX MaccHBOB MpKyTckoit
obmacty, mpoBeaeHHBIX B 2021-2023 romax, MpoBeAEHHBIX C y4aCTHEM aBTOPOB NaHHOH cTaThi. OHH BKITIOYATH B ce0s
BBISIBJICHHWE M WACHTH(UKAIMIO BPEJOHOCHBIX HACEKOMBIX, a TaK)Ke OINpEAEICHHE IUIOMaI X PACIpPOCTPAHEHHUS IO
I'OCT 34309-2017 wm MeTOAMKE, COIJIACOBAaHHOM OpraHoM (HUTOCAaHUTAPHOTO KOHTpossi. IlommuMmo 3TOTO,
UCIIONb30BaHbI JIaHHbIE OQUIMANBHON cTaTncTHKN DenepalibHON TaMOKEHHOM ity k0b1 Poccun 3a 2021-2023 1.
Pesynomamor  uccnedosanus. B necHnmuectBax Ycrb-MnmMckoro pailioHa ObutM  OOHapyKeHbl MOIYJISILHU
KapaHTUHHBIX BPEJHBIX OpPraHW3MOB, BKJIIOYEHHbIE B ENWHBIA mepedeHb KapaHTHHHBIX 00BbekToB EBpasmiickoro
SKOHOMHYECKOTO COI03a, TAKHME KaK: MaJbli YEPHBIN eNOBBIN ycad, OO0 YE€pHBINA €JI0BBIA ycad, YEPHBI COCHOBBIN
ycad, CHOMpCKHH menkonpsan. Paccuntan GpuTOCaHUTapHBI PUCK M OLICHEHAa KapaHTHHHAs (UTOCAHWTApHAs 30HA C
y4eToM OyhepHOi 30HbI.

Oébcyycoenue u 3akniouenue. Pe3ynbTaTsl TPOBEICHHOTO aHAN3a CBUACTENBCTBYIOT O HEOIAarompHsTHON
¢uTocaHUTAapHON OOCTAaHOBKE HA M3YyYEHHBIX TEPPUTOPHMSX. BEIpaskeHHasl 3apaXKEHHOCThH 10 BBISIBICHHBIM BPEIHBIM
HaceKoOMbIM B YcTh-MnmmMckoM paiioHe, 10 CpaBHEHHMIO C TEPPUTOPHSMH, B3STBHIMU JUISI CPAaBHEHUS, IIO3BOJISIET
CIIPOTHO3MPOBATh KAapaHTHHHBIE 30HBI M BO3MOXKHBIE MOTEpH Jieco3arotoBuTenei. BapumanTel ynpaBieHus
(UTOCAaHUTAPHBIMH PHUCKaMU CJEAyeT BBIOMpaTh, HCXOIs W3 WX J(PQPEKTUBHOCTH B YMEHBUIEHHH CKOPOCTH
pacrpocTpaHeHus] KapaHTUHHBIX OPraHU3MOB U CHIXKEHUH PHCKOB JI0 TIpreMiieMoro ypoBHs. Hanbonee skonormnueckn
Lesiecoo0pa3sHpIM — BapUAaHTOM  yNpaBieHUs (UTOCAaHUTApHBIMH pPUCKAMHU  SIBJISAIOTCSI CaHUTApHBIE pYOKH CO
CBOEBPEMCHHON yOOpKOW BeTpoBajia W IOBPEKACHHBIX I10JKAapOM JIEPEBbEB, YCTAaHOBKA (DEPOMOHHBIX JIOBYIIEK,
00paboTKa OHuompenaparamu.

KiroueBble cJjIoBa: XBOWHBIC JEPEBbs, BPEIAWTEIHM, HACEKOMBIC, T'MOCIb, OOJC3HH Jieca, OYard IOPaKCHHS,
(uTOCAaHUTAPHBINA PHUCK, KAPAaHTHHHAS 30HA

BbaarogapHocTi. ABTOPBHI BBIPaKarOT MPU3HATENBFHOCTh COTPYJHHUKAM (PUTOCAHUTAPHOTO KOHTPOJS M TaMOKCHHON
CITy>kOBI 3a TIPOSIBIIGHHBIM HMHTEpec K 00cykmaeMoil TemMe M OJaromapsT peJakIHOHHYIO KOJUIETHIO JXypHala
peneH3eHTa 3a npodecCHOHANBHBIN aHATIN3 U PEKOMEHIANH 11 KOPPEKTUPOBKH CTATHH.

Jost nutuposanusi. Tumogeesa C.C., Tenunkos C.B., Tumogees C.C. Onenka u nporHo3upoBaHie (GpUTOCAHUTAPHBIX
puckoB B Jecax Hpkyrckoit oOmactu. bezonachocme mexHoeeHHbX U npupoonvix cucmem. 2024;8(2):47-56.
https://doi.org/10.23947/2541-9129-2024-8-2-47-56

Introduction. The condition of forest vegetation in the Irkutsk Region is negatively affected by the presence of
needle-eating insects and other harmful pests. Their reproduction can lead to the death and desiccation of trees, causing
significant economic losses for forest users. These losses depend on various factors, including species composition of
forests, physiological state of trees, the area where the pests are reproducing, their species, population density, and
weather conditions. Factors that can negatively impact forests include economically dangerous insects, phytopathogenic
viruses and fungi, fires, windfall, droughts, floods, industrial emissions, recreational activities, and others [1].

! Customs statistics. Federal Customs Service. URL: hitps://customs.gov.ru/statistic (accessed: 20.02.2024). (In Russ.).
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Earlier, the authors have analyzed the environmental risks associated with forest fires in the Baikal region and proposed
measures to manage them [2, 3]. They have also addressed the risks of flooding in the region [4]. In addition to fires and
floods, significant damage to forests in the region is also caused by the emergence, uncontrolled reproduction, and
spread of harmful organisms. It is essential to carry out a quantitative assessment of risks and threats to forest health in
these areas, as well as develop and implement measures to manage these phytosanitary risks.

The procedure for analyzing phytosanitary risks, in accordance with international and Russian standards, is the
process of determining the level of penetration and spread of harmful organisms in the Russian Federation and related
possible consequences [5, 6]. The list of quarantined harmful organisms is determined by federal law, specifically the
“On Plant Quarantine” law?, which came into effect on January 1, 2019. (GOST 34 309-2017%).

Regulatory legal acts, including sectoral ones*, regulate the requirements for the procedure and criteria for assessing
phytosanitary risks. These risks are based on a point assessment of the probability of penetration, acclimatization, and
the introduction of temporary restrictions on the export of forest products. They also consider potential economic
damage and establish ways to manage and prevent such risks, as well as protective measures aimed at monitoring and
preventing the spread of harmful organisms. The main goal in identifying harmful organisms is to isolate and destroy
them. The list of quarantine organisms includes pests [7], plant pathogens [8], and weed plants [9]. It is important to
conduct phytosanitary surveillance at the border during import and export of plant products [10]. Phytosanitary zones,
territories where quarantine organisms have been found, should be monitored and timely measures taken to isolate and
eliminate them. This is extremely important for the main logging areas of Russia, specifically the Irkutsk Region, where
coniferous forests are primarily located and pulp and paper mills that require high-quality raw material are operating.
Long-term contracts have been concluded for the export of wood.

A comprehensive assessment of the phytosanitary risks and potential economic losses from exports in the Irkutsk
region was conducted previously. Therefore, the aim of this study was to assess and forecast the phytosanitary risks in
this region, as well as the potential damage to the forestry industry and the economy. Additionally, measures were
developed to reduce these risks.

Materials and Methods. The work is based on materials from surveys conducted by the authors between 2020 and
2023 to identify harmful insects in forests in the Irkutsk region. Pest distribution areas were evaluated in accordance
with GOST 34 309-2017 and phytosanitary monitoring methods. Initial data for estimating economic losses was
obtained from statistical data from the Federal Customs Service of Russia® and the administration of the Irkutsk region
for 20202022657,

Phytosanitary risk assessment was carried out according to GOST 34 309-2017 and the methodology agreed upon
by the phytosanitary control authority according to the algorithm below? (Fig. 1).

For the analysis, we used the results of a survey conducted in the Irkutsk region between 2021 and 2023, which was
carried out with the participation of the authors. The survey included the identification of harmful insects and the
determination of their distribution areas according to GOST 34 309-2017, as well as the methodology agreed upon by
the phytosanitary control authorities. In addition, we used data from official statistics from the Federal Customs Service
of Russia covering the period 2021 to 2023°.

20n Plant Quarantine. Federal Law No. 206-FZ dated 21.07.2014. Consultant plus. URL:
https://www.consultant.ru/document/cons_doc_ LAW_ 165795/ (accessed: 08.02.2024). (In Russ.).

3GOST R 57973-2017. Sanitary Safety in Forests. Terms and Definitions. Electronic fund of legal and regulatory documents. URL:
https://docs.cntd.ru/document/1200157752 (accessed: 08.02.2024). (In Russ.).

4 On Approval of the Methodology for the Implementation of Phytosanitary Risk Analysis. Order of the Ministry of Agriculture of the Russian
Federation No.46 dated 05.02.2018. Electronic fund of legal and regulatory documents. URL: https:/docs.cntd.ru/document/542618212
(accessed: 08.02.2024). (In Russ.).

° Russia’s Exports of the Most Important Goods. Tables. Customs statistics. Federal Customs Service. URL: https://customs.gov.ru/statistic/eksport-
rossii-vazhnejshix-tovarov (accessed: 20.02.2024). (In Russ.).

® Russian Statistical Yearbook. Moscow: Federal State Statistics Service; 2022. 691 p. URL: https:/rosstat.gov.ru/storage/mediabank/Ejegodnik 2022 pdf
(accessed: 20.02.24). (In Russ.).

" Department of Information and Statistical Services. The territorial body of the Federal State Statistics Service for the Irkutsk region. URL:
https://38.rosstat.gov.ru/inform uslugi (accessed: 20.02.24). (In Russ.).

8GOST R 57973-2017. Sanitary Safety in Forests. Terms and Definitions. Electronic fund of legal and regulatory documents. URL:
https://docs.cntd.ru/document/1200157752 (accessed: 08.02.2024). (In Russ.).

® Customs Statistics. Federal Customs Service. URL: https://customs.gov.ru/statistic (accessed:08.02.24). (In Russ.).
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Stage 1 (preparation)

Identification of a harmful organism and ways of its spread
in a certain zone (territory) of phytosanitary risk

I

Stage 2 (risk assessment)

Assessment of the probability of penetration, acclimatization
and spread of harmful organisms and potential economic
and environmental consequences

I

Stage 3 (risk management assessment)

Identification of methods for managing the phytosanitary risk
identified in stage 2 to reduce or prevent it, as well
as an assessment of potential effectiveness

Fig. 1. Algorithm for phytosanitary risk assessment

The objects of research were:

— Monochamus galloprovicialis Oliv., which causes a disease known as “blue timber”. The presence of pests was
assessed by the presence of holes and beaten flour in August;

— Dendrolimus sibiricus, which is a needle-eating insect and destroys coniferous forests. The appearance of 300
needle-eating 500 insect individuals on one tree was enough for its complete desiccation. The appearance of caterpillars
was assessed in late July and early August!?;

— Polygraphus proximus Blandford, relates to bark beetles, leading to damage to the bark of coniferous trees,
accompanied by redness and shrinkage, is able to survive at low temperatures up to —50°C.

The number of beetles on one infected tree in the foci of invasion could range from several hundred to several
thousand individuals'!. The presence of pests was recorded by the presence of gnawed channels on weakened and
shrinking trees [5].

The assessment of potential damage (PD) for a given period of time was determined by the following formula:

PD = VP-VA-PEV;
100
where VP — indicator of the probability of invasion; VA — indicator of the probability of acclimatization;

PEV — indicator of potential economic harmfulness [11].

Determination of the density of infestation of timber with harmful insects was performed according to a well-known
technique'?. The number and method of sampling were determined in accordance with GOST 12 430-2019"3,

The results were processed using mathematical methods based on correlation and regression estimation.

Results. When conducting monitoring studies with the authors' participation in the Irkutsk region, several sites were
identified where certain harmful insects, such as Dendrolimus sibiricus, Polygraphus proximus, Monochamus sutor,
Monochamus sartor, Monochamus, Monochamus impluviatus were actively multiplying. The largest area of damage
was caused by foci of Dendrolimus sibiricus (up to 92%).

1% All-Russian Plant Quarantine Center STO 2.016-2016. Dendrolimus Sibiricus Tschetverikov. Rules for Conducting Quarantine Phytosanitary
Inspections of Quarantined Facilities and Establishing a Quarantine Phytosanitary Zone and Quarantine Phytosanitary Regime. URL:
https://0i25.vniikr.ru/documents (accessed: 08.02.2024). (In Russ.).

" All-Russian Plant Quarantine Center STO 2.054—2017. Polygraphus Proximus Blandford. Rules for Conducting Quarantine Phytosanitary
Inspections of Quarantined Facilities and Establishing a Quarantine Phytosanitary Zone and Quarantine Phytosanitary Regime. URL:
https://0i25.vniikr.ru/documents (accessed: 08.02.2024). (In Russ.).

12.0n the Approval of Methodological Guidelines for the Implementation of Forest Protection Zoning. Order of the Federal Forestry Agency No. 179
dated 25.04.2017. Consultant Plus. URL: https://base.garant.ru/71723350/ (accessed: 08.02.2024). (In Russ.).

13 GOST 12 430-2019. Plant Quarantine. Sampling Methods and Rates for Regulated Products during Quarantine Phytosanitary Inspection
and Laboratory Analysis. Electronic fund of legal and regulatory documents. URL: https://docs.cntd.ru/document/1200168062
(accessed: 08.02.2024). (In Russ.).



https://bps-journal.ru/
https://oi25.vniikr.ru/documents
https://oi25.vniikr.ru/documents
https://base.garant.ru/71723350/
https://docs.cntd.ru/document/1200168062

Safety of Technogenic and Natural Systems. 2024;8(2):47-56. eISSN 2541-9129

During the surveys, Abies sibirica lesions were recorded by Polygraphus proximus, an invasive organism in this
area. Outbreaks of mass reproduction of this organism can cause serious damage to Abies sibirica, which is one of the
most important species of coniferous trees and is widely in demand in the international timber market, occupying a
small area in the Irkutsk region. During a detailed examination of fir trees and their assessment based on the scale of
damage caused by Polygraphus proximus, only 20% were found to be healthy, 40% weakened, and 15% severely
weakened in the surveyed area. Figure 2 shows the distribution of Abies sibirica trees according to categories of
condition based on damage caused by Polygraphus proximus'. The calculation was done using a well-known
method . It was established that there was up to 10% of dead wood on the surveyed territory.

I Healthy
54%
36%
VI Old 1T
dead wood Weakened
18%
0%
V Fresh Se Igel
dead wood verely
weakened
v
Shrinking

Fig. 2. Categories of condition of Abies sibirica trees damaged by Polygraphus proximus

During monitoring studies in the summer-autumn period of 2023 in the Ust-Ilimsky district of the Northern forestry
region, populations of the quarantine insect pest Dendrolimus Sibiricus Tschetverikov were identified in the following
locations: Tubinsky district forestry: center area — 758.13 hectares; Sosnovsky district forestry: center area — 811.01
hectares Phytosanitary risk areas have been calculated for each site, as shown in Figure 3 and Table 1.

4 The Ussuri Polygraph in the Forests of Siberia (Distribution, Biology, Ecology, Identification and Inspection of Damaged Plantations). Methodical
manual. Tomsk-Krasnoyarsk: UMIUM; 2015. 48 p. (In Russ.).
51d. P. 3-46.
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Fig. 3. Phytosanitary risk zone in the forest areas of the Northern forestry on Dendrolimus Sibiricus Tschetverikov:
a — Northern forestry, Tubinsky district forestry, Kedrovskaya dacha, 43 quarter-center;
b — Northern forestry, Tubinsky district forestry, Tubinskaya dacha, 116 quarter-center;
¢ — Northern forestry, Tubinsky district forestry, Kedrovskaya dacha, 303 quarter-center
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Fig. 4. Phytosanitary risk zone in the forest areas of the Northern forestry on Monochamus sartor:

a — Northern forestry, Tubinsky district forestry, Kedrovskaya dacha;
b — Northern forestry, Sosnovsky district forestry, Karapchanskaya dacha;
¢ — Northern forestry, Tubinsky district forestry, Tubinskaya dacha
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Table 1
Phytosanitary risk zones in the Northern forestry of Ust-Ilimsky district on Dendrolimus Sibiricus
Risk location Phytosanitary risk zone, ha
43 quarters of the Northern forestry, Tubinsky district forestry 56,951.66
116 quarters of the Northern forestry, Tubinsky district forestry 57,180.09
303 quarters of the Northern forestry, Tubinsky district forestry 57,353.26

Lesions of Monochamus urussovi Fisch and Monochamus galloprovincialis Oliv. were found on the territory of the
same forestry. Figure 4 and Table 2 provide phytosanitary risk zones for these insects.

Table 2
Phytosanitary risk zones in the Northern forestry of the Ust-Ilimsky district on Monochamus urussovi Fisch

Phytosanitary risk zone on Phytosanitary risk zone on

Risk location
\Monochamus galloprovincialis Oliv., ha| Monochamus urussovi Fisch, ha

INorthern forestry, Tubinsky district forestry,

1 4 1,343.1
Kedrovskaya dacha 379.43 ,343.18
Nor‘Fhern forestry, Tubinsky district forestry, 1.706.38 1 266.66
Tubinsky dacha
Northern forestry, Sosnovsky district 1.821.96 126373

forestry, Karapchanskaya dacha

The area of quarantine pest foci that were in the Irkutsk region in 2023 was 76,752.4 hectares. Of this area, foci of
Dendrolimus Sibiricus Tschetverikov accounted for 92%.

During the customs inspection of wood prepared for export from these forest areas, larvae of Monochamus
galloprovincialis Oliv., Dendrolimus Sibiricus Tschetverikov, and Polygraphus proximus Blandford were found.
Calculations have established that the density of distribution of live larvae could reach 540 m® of quarantined products,
which went beyond the entire volume of production, i.e. the spread of the pest would move to neighboring areas located
near logging facilities.

Within the phytosanitary risk zones, the activities of loggers and the export of wood outside the established
zone were limited.

Economic losses from the under-supply of wood and the implementation of phytosanitary risks within the studied
forestry amounted to 1,276 thousand dollars when exported to China at an average price of 220 dollars per 1 m?® of
coniferous wood.

Discussion and Conclusion. It has been shown that in 2023, on the territory of the Irkutsk region, an unfavorable
situation has developed and high phytosanitary risks have been recorded for several pests, including Dendrolimus
sibiricus, Monochamus galloprovicialis Oliv., Monochamus sartor and Polygraphus proximus Blandford.

Ust-Ilimsky district ranked first among the surveyed territories in terms of the total area affected. The largest
breeding sites of Dendrolimus sibiricus were recorded in the Tubinsky forestry district. The phytosanitary risk areas for
Monochamus galloprovicialis Oliv. accounted for 2.7% of the total affected area and were mainly concentrated in the
Sosnovsky forestry district. The area affected by Monochamus sartor reached 2.1% of the total and was recorded in
Tubinsky forestry and Kedrovskaya dacha. In Tubinsky forestry, there were foci of an invasive and highly aggressive
species — Polygraphus proximus Blandford — affecting fir trees over an area of 0.8%. Therefore, special attention
must be paid to preventive measures against this pest.

Considering that forestry enterprises in the Ust-Ilimsky district are the suppliers of raw materials for the timber
industry and exporters of wood products, the establishment of significant quarantine zones and restrictions on the export
of timber causes significant damage to the budget of the Irkutsk region. Pine is the most popular type of wood for
export, accounting for an average of 75% of the total volume, followed by Siberian fir at 7%. In this regard, it is
essential to monitor fir trees in three categories: operational — for the detection of shrinking trees during forestry
rounds; regime — at stationary sites in damaged areas; and local — in areas with the highest incidence of shrinkage.
If more than 10% of Category IV trees are identified, sanitary felling should be conducted to prevent the outbreak of
pest infestation. Category V and VI trees should be felled for firefighting purposes.
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To combat Dendrolimus sibiricus, which can be found in coniferous forests, we recommend using a biological
preparation called “Lepidocide®”, which is based on the Bacillus thuringiensis var.kurstaki strain. This preparation
contains spores and cells from Bacillus thuringiensis var. kurstaki culture producer, as well as delta-endotoxins in the
form of protein crystals and inert fillers to ensure the safety and stability of the product. The drug is safe for humans and
warm-blooded animals, and the death of insects occurs only after the drug enters their intestines. The recommended
dosage of “Lepidocide®” is 3 liters per hectare. It can be applied as a suspension during aerial treatment of forests using
low-volume or ultra-low-volume spraying methods, or through aerosol sprayers using adjustable dispersion generators.

The experience of combating Dendrolimus sibiricus in the Irkutsk region during 2016-2017 using new insecticides
“Clonrin CE” and “Clipper CE” has shown that the processing of timber harvested for export in warehouses, although
ensuring its safety, can lead to unpredictable environmental consequences.

Given the unfortunate experience of widespread and careless use in the 1960s and 1970s of DDD — 1,1,1-trichloro-
2,2-bis(4-chlorophenyl)ethane, a persistent organic pesticide that is still present in biota and accumulates in trophic
chains, and is found in Antarctic penguin fat tissue, it is important to avoid using “Clonrin CE”, despite the
recommendations of relevant authorities'.

For preventive purposes, it is recommended to install pheromone traps to monitor for pests. The traps should be
placed at a height of 1.5-2 meters above the ground in the early summer and checked periodically.

The current situation regarding the spread of quarantine insects in the forests of the Irkutsk region is considered
unfavorable and requires the compliance with preventive and response measures in the event of an increase in numbers
or the emergence of new outbreaks. The most environmentally friendly option for managing these risks is to conduct
sanitary logging, which includes timely removal of wind- and fire-damaged trees and the installation of pheromone
traps. Additionally, treatment with biological products can help control the spread of pests.
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