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OBIIAA XAPAKTEPUCTHUKA PABOTbI

Hacrosiee wuccrneqoBaHne YacTUYHO BBIIOJHEHO B paMKax Hay4yHO-
uccienoBaTenbckot  pabotel  «KomIuiekcHOe — HWCCIIEZIOBaHHME  CaJIOBBIX
arpod’KOCUCTeM bpecTckoro permoHa ¢ 1eJIbI0 TMOBBIIICHUS KauecTBa U
AKOJIOTHYHOCTH MPOAYKIIMH TPHU TEPEX0/e K OPraHUYeCKOMY 3eMIICACTHUIO» U
CBs3aHO C TeMmaruko Mexkadenaparpaoro mneHrpa — kadeapst FOHECKO mo
€CTECTBEHHO-HAYYHOMY 00pa3oBaHuIoO (akyasreTa reorpaduu U reonH(pOpMaTUKY.

S16moHs ABNSETCS OMHON M3 KITIOYEBBIX CaIOBBIX KynbTyp bemapycu. OmgHako
710 HACTOAIIETO BPEeMEHU KOMIUIEKC (pusuiodaroB — Bpenutenein poga Malus — He
U3ydalcs CHCTEMHO, OTCYTCTBYIOT JaHHblE 00 UX Teorpaduueckom
pacipoOCTpaHEHUU U CTETIEHU BPEIOHOCHOCTH, YTO U MOCTYXHIIO aKTyaJlbHOCTHIO
JUIsl  TaHHOro uccieaoBanus. JluctoBble ¢uTOpar BIAUSIOT HA CHHXKEHUE
YPOXKaWHOCTH, yXYAILIEHHE KadecTBa IJIOAOB M OcialieHne (U3NOIOTUYECKOTO
COCTOSIHHSI  JIepeBbEB. Pe3ynbpraThl MCCIENOBAaHWS MO3BOJIAT  pa3paboTaTh
¢ (deKTUBHbIE  CTPAaTeTMH  3allUTHl  PACTCHUH, BKIIOYAs  ONTHUMH3AIIIO
MHCEKTULIUJIHBIX 00pabOTOK, arpOTEXHUYECKUE U OMOIOTHYECKHE METO/IBI.

Llenp wuccieqoBaHMs 3aKIOYaeTCsl B YCTAHOBJIEHHHM BHJIOBOTO COCTaBa,
reorpapuueckoro pacrnpoCTpaHEHUs] U XapakTepa BPEAOHOCHOCTU QuiiodaroB —
BpeauTesel npeacrasuteneit pona Malus (Rosaceae) B benapycu. Jljist nocTuxReHUs
NOCTaBJICHHOW WEeNH HEoOXOAMMO pEelIUTh CJIEAYIOIIME 3a7ayu: IPOBEACHHUE
MIOJIEBBIX MCCIIEOBAHMN Ha TeppuTopun bemapycu nis c6opa SHTOMOJIOTHYECKOTO
Marepuala, pa3paboTka KapTorpauuyecKux MarepuanoB IO PacIpOCTPAHEHUIO
¢dboHOBBIX BUAOB (uiiodaros, olleHKAa BPEJOHOCHOCTH Hanbosee OMacHbIX BUIOB
BpEIUTEIIEH.

OObekTOM ucchenoBaHus sBsAOTCS (umodaru-spenurenu pona Malus
(Rosaceae) B benapycu. Ilpenmer wuccienoBaHus BKJIIOYAeT BUIOBON COCTaB,
reorpagpuueckoe pacupoCTpaHEHHUE U XapaKTep BPEAOHOCHOCTU (hriuiodaros.

B pabore mnpuMeHAIOTCS KJIacCMYECKHME METOAbl cOopa M aHaiu3a
HHTOMOJIOTHYECKOTO  Marepuaia, BKIIOYas  TIOJE€BbIE  HWCCICIOBaHUA U
KOJUIGKTUpOBaHHE  O0pa3loB, MOPQOJIOTUYECKYID M  TAaKCOHOMHYECKYIO
UACHTU(PUKALIMIO, CTAaTUCTUYECKYI0 OO0pabOTKy J[aHHBIX, KaprorpadupoBaHHUe
apeajioB pacHpoCTpaHEHUs BpeaUTENEH, OIEHKY BpPEJOHOCHOCTHM HAa OCHOBE
MOJIEBBIX W JIAOOpaTOpHBIX HabOmtofeHuid. MIHHOBAIMOHHBIE K€ BKIIIOYAIOT B cels
UCIIOJIb30BaHNE T€OMH(OPMAIIMOHHBIX CUCTEM, IPUMEHEHHE MUKPOOHOJIOTUYECKUX
IpenapaToB, UHTErPALMs TAHHBIX W3 KPayJACOPCHUHTOBBIX MIOOAIBHBIX IIAThHOpM
(iNaturalist, GBIF), ananu3 uzoOpaxenuii, nomydeHusix nyrtem /I3, ¢ 1enbio
BbISIBJICHUS (PMIU10(aroB — BpEeAUTENEH B KPOHE PAaCTEHUIA.



Haydnass HOBHM3HA WHCCIEIOBaHMSI 3aKIIOYaeTCd B TOM, 4YTO BIIEPBbIE
IIPOBEJICHO KOMIUIEKCHOE u3yueHue QuimodaroB poga Malus Ha TeppuTOpUU
benapycu. YcranoBneH BUAOBOW COCTaB W reorpaduyeckoe pacrpeneiieHue
Bpenuteneid. Pa3zpaboranbl  kaprorpaduyeckue MOIETH  PACIpPOCTPAHCHHSI
KJIFOUEBBIX BHJIOB. /[aHa olleHKa BPEIOHOCHOCTH HanOoJiee 3HaUNMbIX (huTodaros.

Pesynbrarel uccnegoBaHus ObUIM  TpelcTaBieHbl Ha 82-i  HayuHoi
KOH(pEpeHIIMM CTYJAEHTOB, AaCMHUPAHTOB W MarucTpantoB bIY, Takke mo Teme
JUCCEPTAINH OITyOITMKOBaHO 4 HAyYHBIE CTATHH.

UccnenoBanuss  4acTUYHO  NOJJEpXKaHbl ~ TpaHTOM  bermopycckoro
pecniyOnukanckoro (GoHaa (QyHaaMEHTANBHBIX wuccheaoBannii  «KoMimiekcHoe
UCCJIEIOBAaHUE CAJIOBBIX arpO’KOCUCTEM bpecTCKoro peruoHa ¢ 1eibio NOBBIIICHUS
KayeCcTBa M OHKOJOTMYHOCTH NPOAYKIUHM MPHU TMEPEeXoJe K OpPraHuyeCcKoMy
3emuienenuio» (orosop X24b5-005).

Marepuaisi UCCIe0BaHUs MOTYT OBITH UCITI0JIb30BaHbI B
CEIbCKOXO3IMCTBEHHON MPAKTUKE JJIA pa3paOOTKU CHUCTEM 3alllUThl PACTCHUM, B
00pa3oBaTeIbHOM MPOIIECCEe MPH MPOBEAECHUU CHEUKYPCOB IO HHTOMOJOTHH U
3alllUTe PAcTEHUM, a TaKXKe NPU IUIAHUPOBAHMM MOHUTOPUHTA BpeauTEIeH B
CaJIOBOJTUECKHX XO3SMCTBAX.

Crpykrypa pabOThl TpeAcTaBiI€HA BBEIACHUEM, OOIIEH XapaKTEPUCTUKOU
paboThI, TpEX IMIaB, 3aKIOYCHUEM, CIIMCKOB HUCIOIb30BAaHHBIX UCTOYHUKOB. PaboTa
U3JI0keHa Ha 49 cTpaHunax.



AT'YJIBHASA XAPAKTOPBICTBIKA PABOTbI

Jlag3eHae gacineqaBaHHE YacTKOBA BBIKAHAHA Y paMKaX HAaBYKOBa-Aaciaeayan
pabotsl «KamiiekcHae gacieaaBaHHe caloBbIX arpaskacictaMm bpaciikara pariéna 3
MAOTall TMAaBBINIPHHSA SKACII 1 OJKajariyHacii MpaayKIpli Mpbl Tepaxoa3e 1a
apraHigyHara 3emJiIipoOCTBay 1 3Bsi3aHa 3 TOMaThikail MixkkadeapanpHara myHTpa —
kadeaper FOHECKA mna mnpeipomazHayuail amykaimpli (QaxynbrdTa rearpadii i
realH(papMarbIKI.

S6abIHA 3'aynsenia agHo 3 KII0UaBbIX CaJoBbIX KynbTyp benapyci. Annak
Ja TmepairHsara Jacy KoMIuleke dimadaray — mkomHikay poxy Malus — He
BbIByUYaycsi CICTAMHA, aJCyTHIYalOIb JaA3€Hblsl 1pa 1X rearpagiyHae
pacnaycro»kBaHHe 1 CTYNEHb IIKOJHACIIl, IITO 1 MAcIy>KbUla aKTyaJlbHACLIO JJIs
naaseHara nacienaBaHHs. JlictaBeis  ¢iTadari yribiBarolb Ha  3HDKIHHE
ypaxkaliHacll, maraplidHHE sgKacll MIEHay 1 acinabieHHe (izisyariyHara CTaHy
ap3y. BbIHIKI gaciiegaBaHHs Ja3BOJSILb pachpanaBalb 3(EKThIYHBIS CTPaTAril
axoBBl paciliH, YKJIIOYalOubl AanThIMI3albll0  1HCEKTHIIBIIHBIX aNpaloBak,
arpaTdIXHIYHBIS 1 O1sIarYHbISI META/IbI.

Mbra pacnenaBaHHS 3aKirodaeiia Yy YCTalsiBaHHI BiJlaBora CKJIamy,
rearpadiyHara pacnayCroIKBaHHs 1 XapakTapy mKoaHacii ¢inadaray — mkogHikay
npaacTayHikoy pony Malus (Rosaceae) y benapyci. Jljist nacrHeHHs nactayieHan
MAOTHl HeabXogHa BBIPAIIBIs HACTYMHBIS 3a7adbl: TPABII3CHHE MaJSIBBIX
naciefnaBaHHAY Ha TIpbITopbll benapyci ayist 300py sHTaManariyHara MaT3phisuTy,
pacnparioyka kaprarpadiyHbIX MaTApbIiiay Ma pacnaycCroKBaHHIO (POHABBIX BiAay
¢inadaray, anpHKa MIKOAHACI HAHOOIBII HEOSACIIEUHBIX BlAay IIKOJHIKAY.

Ab'ektam pgacienaBaHHs 3'ayistona dutadari-mkogHiki  poxy  Malus
(Rosaceae) y benapyci. Ilpagmeram pacienaBaHHs VKiio4dae BIJaBbl CKJaj,
rearpadiyHae pacnaycropkBaHHE 1 XapakTap mkoaHacti ginadaray.

VY paborte y>KbIBaroIlla KJIACIYHbISI METabl 300py 1 aHAII3y IHTamManariyHara
MaTIpBITy, YKIIOYAOubl TANABBIS JacieqaBaHHI 1 KaJleKIbITHaBaHHE Y30pay,
MapdanariyHyro 1 TaKCaHaMIYHYIO 1JPHTBI(IKALBIIO, CTaTHICTBIYHYIO amparoyKy
JTaa3eHbIX, KaprarpadaBaHHe apiaiay pacnayCroIKBaHHS IIKOAHIKAY, aldHKY
IIKO/JHACIII Ha acHOBE NalsABbIX 1 J1abapaTOpHBIX Ha3ipaHHAY. [HaBalBIMHBIA K
MeTaZbpl VKIIoYarollb y cs0e BbIKapbICTaHHE reaiH(apMalbliiHBIX CICTAM,
NpBIMSHEHHE  MIKpaOisIariyHelX  Ipamaparay, I1HTIrpaibllo  JAaA3€HBIX 3
KpayacopcinraBeix miadanbHbix Iiardopm (iNaturalist, GBIF), awnaniz Beisy,
arpbpIManbIx nursixam JIJ13, 3 MaTail BeLsyneHHs dinadaray — MKOAHIKAY Y KpOHE
paciiH.

HaBykoBasi HaBi3Ha JaciefaBaHHs 3akiodaelia y ThIM, IITO YIEPIIbIHIO
nmpaBeJ3eHa KaMILIeKCHae BbIByudHHE dinadaray pomy Malus Ha TIPHITOPHIL
benapyci. YcransBansl BijlaBbel CKJIaJ 1 rearpadiuyHae pa3MepKkaBaHHE IIKOIHIKAY.
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PacnpanaBanbl  kaprarpadiuHbli Majdl pacmayClOHKBaHHS KIIOYaBBIX Bifay.
Jlag3eHa arpHKa MIKOAHACII HaOOobIT 3HAYHBIX (iTadaray.

BriHiki qacnenaBanss ObUTl mpajcTayieHsl Ha 82-it HaBykoBait kan(epaIHITBI
CTyIdHTAYy, acmipantay 1 wmarictpantay bJIY, Takcama ma ToMe gwicepTaribli
army0sikaBaHa 4 HaBYKOBBISI apTHIKYJIBL.

JlacnenaBanHi YaCTKOBA IaJATPbIMAHBI rpaHram benapyckara
pacnyOmikanckara ¢oHma ¢GyHIaMEHTAIBHBIX JacienaBaHHsy «KamriiekcHae
JacielaBaHHe CaJIOBBIX arpaj’kacictaMm bpacikara pari€Ha 3 MdaTail MaBBIIIHHS
SIKACIIl 1 AKAJIarivyHacIll IpaayKIbll MpbI Iepaxoj3e Ja apraHiyHara 3eMisipoOCcTBa
(maraBop X24b-005).

Matapeisiiel - gacienaBaHHS —~— MOTYIb OB BBIKAPBICTAHBI
celbCcKaracnajapyail MpakThIUbl IS paclpaloyKl CICTAM axoBbl paciiH, Yy
aJyKallbIMHBIM TIpaldCce Mpbl MPaBSA3€HHI CHENKypcay Ia HHTAMaJiorii 1 axoBe
paciiH, a TakcamMa Npbl IJJaHABAaHHI MAaHITOPBIHTY IIKOJHIKAY y CaJ0yHIIKIX
racmajgapkax.

CrpykTrypa paOOThl HpajicTayiieHa YBSIA3€HHEM, arylibHall XapaKTapbhICThIKal
paboThI, TphIMa pazizenaMi, 3aKII0YIHHEM, CITICaM BBIKAPBICTAHBIX KPBIHIILL. PaboTa
BBIKJIaJ3¢Ha HA 49 cTapOHKax.



GENERAL CHARACTERISTICS OF THE WORK

This research was partially conducted within the framework of the scientific
research project "Comprehensive Study of Garden Agroecosystems in the Brest
Region to Enhance Product Quality and Environmental Friendliness in the
Transition to Organic Farming" and is related to the thematic scope of the
Interdepartmental Center — UNESCO Chair on Science Education at the Faculty of
Geography and Geoinformatics.

The apple tree (Malus) is one of the key garden crops in Belarus. However,
until now, the complex of phyllophagous pests (leaf-eating insects) of the genus
Malus has not been systematically studied; data on their geographical distribution
and level of harmfulness are lacking, which determined the relevance of this
research. Leaf phytophages affect yield reduction, deterioration of fruit quality, and
weakening of the physiological state of trees. The research results will allow for the
development of effective plant protection strategies, including optimization of
insecticide treatments, and agrotechnical and biological methods.

The research aim is to establish the species composition, geographical
distribution, and nature of harmfulness of phyllophagous pests of representatives of
the genus Malus (Rosaceae) in Belarus. To achieve this aim, the following tasks need
to be addressed: conducting field studies across Belarus to collect entomological
material; developing cartographic materials on the distribution of background
phyllophagous species; assessing the harmfulness of the most dangerous pest
species.

The object of the research is phyllophagous pests of the genus Malus
(Rosaceae) in Belarus. The subject of the research includes the species composition,
geographical distribution, and nature of harmfulness of the phyllophages.

The work employs classical methods of collecting and analyzing
entomological material, including field studies and specimen collection,
morphological and taxonomic identification, statistical data processing, mapping of
pest distribution ranges, and assessment of harmfulness based on field and
laboratory observations. Innovative methods include the use of Geographic
Information Systems (GIS), application of microbiological preparations, integration
of data from crowdsourced global platforms (iNaturalist, GBIF), and analysis of
remote sensing imagery to detect phyllophagous pests in the plant canopy.

The scientific novelty of the research lies in the fact that it is the first
comprehensive study of phyllophages of the genus Malus on the territory of Belarus.
The species composition and geographical distribution of the pests have been
established. Cartographic models of the distribution of key species have been
developed. The harmfulness of the most significant phytophages has been assessed.
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The research results were presented at the 82nd Scientific Conference of
Students, Postgraduates, and Master's Students of Belarusian State University
(BSU), and 4 scientific articles on the dissertation topic have been published.

The research was partially supported by a grant from the Belarusian
Republican Foundation for Fundamental Research "Comprehensive Study of
Garden Agroecosystems in the Brest Region to Enhance Product Quality and
Environmental Friendliness in the Transition to Organic Farming" (Contract No.
X24b-005).

The research materials can be used in agricultural practice for developing
plant protection systems, in the educational process for special courses in
entomology and plant protection, and for planning pest monitoring in horticultural
enterprises.

The structure of the work consists of an introduction, general characteristics
of the work, three chapters, a conclusion, and a list of references. The work is
presented on 49 pages.



