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OTHOCHO AMCEPTALIHOHEH TPY/ 3a T0JTyHaBaHe Ha 06pasoBaTeliiaTa U HayuHa cyerneH ,, JIokTop”
B oOmact Ha BHcwe obpasoBaHWe 6. ArpapHH HayKH M BETCpHMHApHA MCIHLIHHA,
npodecHoHanHO HanpagneHHe 6.2. PacTuTenHa 3alMTa, HaY4Hd CNICUHATHOCT ,,PacTUTENHA
3alnTa (EHTOMOJIOTHS ).

TeMa H aBTOp HA JHCEPTALHONHMSA TPYI: .. BLIMOKHOCTH 32 IIPUIOKEHHE HA OHOAOMHYHH
CPE/ICTBA 33 MOHHTOPKHI H KOHTPOJI fIPH HACCKOMHM HETIPHATENH 110 llapeBULaTa™ ¢ aBTop
acuctenT JAuMuTEp HBaHoB Benuer

Yjied Ha HAY4YHOTO >KypH: jpou. A-p Kars TI'eopruesa TpenueBa, mnpodieCHOHATHO
HanpaBieHue 6.2. ,PactutenHa 2alMTa”, HayyHa cCleunanHoct ,PacTuTenHa 3awmura’
(EHTOMOJIOTHS), JleCOTEXHUYECKH YHHBCPCHTET, ATPOHOMHHYECKH dakynrer (3anoses Ne PJI -
05-165/28.07.2026 1.)

L AKTYATHOCT HA H3C/IeABAHHS NPobiaem

V Hac IlapeBHIaTa € BTOPaTa No 3Ka4€HHE 3eMe/IeICKa KYITYpa Clie/ UCHHLaTa. B bearapus
npe3 NOCASAHUTE FOMHH NNIOLIMTE, PEKOJITHPAHH C LapEBHIIA, 3aEMaT OKOI0 500 000 xekrapa,
KoeTo e Mexay 9% u 13% ot obmara u3non3BaHa 3eMEAC/ICKa MJIOUL Ha TCPUTOPHATA HA
cTpanarta. CTpaHara MMa CHUIIHH TPaJMLMK B [IPOH3BOACTBOTO HA LIAPEBHIIA U MHOTO coOCTBEHH
copTose ce cb3gaear B MHctuTyTa no uapesuuara (ML) (CenckocTonancKka akazeMus), rp.
KHexa, KOIMTO ¢ pasnoiokKeH B ¢IHH OT Hall-61aroNpHSTHUTE 3a OTT/IEXK/1AHE Ha TasH KynTypa
arpoeKONOTMYHM paifonM y Hac. MacoBoTo [MpHJIaraHe Ha CHHTETHYHH NCCTHUHIM B
[OCNeNHHTE JeCCTUIETHA JOBEAC A0 Peidila HEraTHBHU MOCICAHLA — 3aMbpCABAHEC Ha
OKONHaTa cpefla, HATPYMBAHE Ha OCTATLUHM BEUIECTBA, BPEla BbPXY 3/IpaBeTO Ha “OBCKA,
YBpEeXJaHHA BbPXY APYrH JKMBHM OPraHu3MH, HapylUlaBaHC Ha CKOJIOTHYHOTO PAaBHOBECHE,
HAMaABaHe Ha BUOBOTO pa3Hoobpazue U Apyrn. ChBPEMEHHHUTE CXBALlAHKA 33 €KOOTUYHO
3eMEIeNHe M3HCKBAT AKTHBHO THPCEHE Ha anTepHATHBHH MOAXOAH 3a Hopba ¢ BPCAHTENHTE.
Ipes 2020 r. e nyGnuxypana Crpareruara Ot ¢depMata 10 Tpanesara” 3a CrpaBeAlnBa,
37PABOCTOBHA M €KOJIOrOChoBPa3Ha npoIoBoncTBera cuctema. Cpen dopMyTUpaHHTE B HEA
e ca BKTIOYEHU [BE, CBBP3aHM C MECTHIMAMTE: HaMassdBaHe Ha obmara ymotpe6a Ha
XMMHYHU TIECTHLHAN W pucka ¢ 50%, i HamanssaHe ynoTpebaTa Ha 110-ONacHUTE MECTHLUMIN
- ¢buto ¢ 50%, no 2030 .

HacTosmoTo uacneasane ce PoKycHpa BbpXY TPH BHIA BAXHH 3eMEIEICKH HCIPHATCIH MO
napesulaTa B bbiarapus, NpUHAIIEKALM KbM paspel Coleoptera — Tanymecus dilaticollis,
Diabrotica virgifera virgifera w Oulema melanopus.

IL IMeJ1, 3aAa4% ¥ METOIH HA M3caeABaHe (XHNOTE3H HA NHCEPTALHOHHUS TpYN)

llenTa Ha H3CTEABAHETO € 1a C& YCTAHOBAT aTPaKTaHTH 33 CHBUA LAPCBHYCH XOBOTHHK ¥ Aa ce
nony4aT AaHHH 33 GepOMOHHATA KOMYHUKALMA fIPH TO3H BUJ, 13 CE IPOY4H BE3MOKHOCTTA 33
NPAKTHYECKO MPHIOKEHHE HA OPTraHWYHHM BCIUECTBA C TPHBIMYAINA AKTHBHOCT NpPH T.
dilaticollis v D. v. virgifera 3a obcneapane Ha Te3d BUAOBE, KaKTO K Ja €€ OLCHHM
edexTHBHOCTTA Ha GuonpenapaTn/GUONPOAYKTH Cpeuly T. dilaticollis, D. v. virgifera n O.
melanopus.

3a MOCTMraHeTo Ha Ta3H uejl B JHCepTauHdCHHHA TpYA Ca MOCTABeHH M YCNECUIHO PEHicHH
CIeIHHTE 3a1a4H.



M3nureane Ha GHOJOrMUHATA aKTHBHOCT Ha BELECTBA, KAHAUJATH 3a aTPaKTAHTH, YCTAHOBEHH
fIpH €NEKTPOMUIUONOrHYHH U3CIENBAHUA MIM OPH XHMHUYHH AHATH3UM HA CMECH OT JIETIHBH
OPTaHWYHH BEIECTBA CIPIMO BL3pacTHU Ha 1. dilaticollis;

VrouHsBaHe Ha JeTaiin¥ Ha npuMMaMKata (CbCTaB W THII JMCIIEHCEP) M JIOBMIKara 3a T.
dilaticollis;

IMpocneaspaHe Ha ce30HHATA aKTHBHOCT HA Bb3PACTHHTE HA CHBHS LAPERMUEH XO0OTHHK U Ha
3anaHUA UAPEBHYEH KOPEHOB YepBEH Upes TOBMIIKH ¢ XHMUUCH HITH BH3YaNeH CTUMYIT;
Hanuteane Ha GHOJOTHYHH NPOAYKTH (CHTOMOMATOreHHH reOH, EHTOMONATOrEHHH HEMATOH
M eTepu4HO Macio) 3a pactutenna sawuta npu T. dilaticollis, D. v. virgifera n O. melanopus.
Uscneapanuata ca MOTYMHEHM Ha neT sAcHO AeduHupaHd paloTHHM XMnNoTesH, obXBaluaiiu
ATPaKTHBHOTO JACHCTBME Ha NIETIMBHTE CbEAMHCHMS, TIOBUIIABAHETO Ha ©pCKTHBHOCTTA Ha
MOHHTOPHHIA Ype3 ONTHMH3HPAHE HA IPUMAMKHTE, HATEKIHOCTTa Ha JIOBUIIKMTE ¢ XHMHYEH
UK BU3YaneH CTMMYJI, ChUIECTBYBAHETO HA BBTPEBUA0BA XHMHYECKa KOMYHHKauus npu 1.
dilaticollis 1 WHCEKTHUMIHMWS NOTEHUWA] HA EHTOMOMNATOICHHMUTE [BOM, HEMATOAH H
HaTYpanHH eTepHYHH Macia.

III. Busyanusauud ¥ HHTEPHPETAlHA Ha nogydeHnTe pesyiaratd. HinoasBana
JHTEPATYpa

JlpcepTanThLT OEMOHCTPHpPA BHCOKO HHBO Ha HAy4YHO Th/KYBaHE HAa €KCNEPUMEHTANIHUTE
JAHHH, KOMTO <¢a MpEACTABEHH upe3 [eTaiaHu TaOiuuM, (EHONOTHUHH rpaduku,
CTATMCTHYCCKH aHATH3 W OPHTMHAINM CHHMKH. [lo oTHoweHue Ha Tanymecus dilaticollis
noaeeuTe M3nuTBanya ¢ TAL MOBMIKH Z0OKA3BAT, Y€ CPE/THHTE YIOBH BbB BCHUKH JIOBHIIKH C
semectrara (E)-2-xekcet-I-om, (Z)-3-xexceH- 1-0i1 M (£)-THHANO0N ca CTATHCTH4ECKH JOKa3aHO
NO-BUCOKH OT T€3H B KOHTPOMHHTE JOBHIKH, (PYHKLUHOHUPAHKH KaTO XPaHHTEIHH aTpaKTaHTH
(kaitpomoHH). JIByKOMNOHEHTHATA CMEC Ha 1BaTa alkoXona B CLOTHOWEHHUE 1:]1 3HauuTe HO
MOBHILIABA Y/IOBUTE, a ChEAMHEHHETO (Z)-3-XeKceHWA OyTMpaT MMa J0Ka3aH WHXHOMpall
edext. Jlokasano e npeb3xoacTBoro Ha Just Plastics PE kontefinepute (2,5 ml) u na TAL
nenauBuTE JOBHIKU. CE30HHATA aKTHBHOCT Ha NMPE3AMYBaMTE Bb3pacTHH 00XBamia nepdoaa
OT HayanoTO Ha anpwil A0 Ha4aloTo Ha oM. ONUTHTE ¢ KHBH HACEKOMH [OKa3BaT
BbTPEBUJIOBO NPHUBIHYAHE HA MBXKH KBM XKHMBH KEHCKH (M0N0BO-(epOMOHHA KOMYHHKALNS).
Ipu nonesoTo usnuTBane GuonpenaparsT ,,Harypanue®* noctura o 52,4% epUKacHOCT Npu
no3a 200 ml/da. TIpeckaneto ¢ Nemastar® S. carpocapsae ysennuasa Opos Ha MBPTBUTE
xo6oranuy. Erepunoro macio (EM) oT 651 puraH nposBsBa CUINA KOHTAKTHA M (PyMHUIaHTHa
MHCEKTULM/IHA aKTHBHOCT B nabopartopusata opu 1-10 pl/ml.

Tpu Diabrotica virgifera virgifera e yctaHoena BucoKa edextuBHocT Ha KLP+ cyxure
JOBWIKH ¢ JBOiHA MPHMaMKa 3a LieuTe Ha MoHnTOpuHra. Ce30HHATA aKTHBHOCT B paiioHa Ha
Knexa npoTuya OT Kpasi Ha IOHH JI0 HA4aIoTO Ha CenTeMBpY. TeMnepaTypHTe Ha BE3AYXa U
MOYBATa OKA3BAT 3HAYHM MONOXKHTENEH ¢eKT BbPXY YJIOBHTE, 4 BUCOKATA BIIAXKHOCT IIpe3
aBryCT BMA€ oTpuuatento. HioaHcHTe Ha XKbATHA UBAT HE OKa3BaT CTATHCTHUYECKH 3HAYHMO
BIMSAHHE BBPXY ynoBuTe. B naGoparopusta EM oT 64n puran npeaussHksa Obp3 netaneH
edext. [TpoyHeHo € M JIETATHOTO AHCTBUE HA EHTOMONATOTEHHATA Mb6a Metarhizium pemphigi
(wam AMEP28), xodT1o npeauseukea 10 73% cmbpTHOCT Ha 10-M4 AeH.

3a Oulema melanopus ¢ oueHena edeKTWBHOCTTa Ha OMOMHCEKTHUMIA . Hatypanuc®“ B
naGopaTopHH ycnoBus . JIapBATE ca MIKTKOUMTENHO YYBCTBUTE/IHH, KATO BbB BCHYKH U3NUTAHH
KOHLGHTPAIIHH € NMOCTHIHATA KyMYJaTHBHA KOPHFMpaHa CMBLPTHOCT Hal 95%, a npv Haii-
BHCOKATA J103a T€ YMHPAT B pamkuTe na 24 yaca cee 100% Muko3a. BespacTHuTe 6pbMOapu
npoABABaT MO-BMCOKA ycToMuMBocT. JlabopaTopHo —ycTaHOBEHaTa BMPYICHTHOCT Ha
,Harypamnc®¢ nokassa acua rpagauns: T. dilaticollis, D. v. virgifera, O. melanopus.



H3nonssanara nuTepatypa BKmodsa o6mo 274 Gubnuorpadicku 3amuca, ot xouto 32 ca
W3NHCAaHW HA KUpWNHLA, a 242 3anousar ¢ naruHHua. Bunuorpagusta obxsallla Hay4uHH
ny6auKalnK, MOHOrpabUH, METOMUYECKHM PHKOBOACTRA H HOPMATHBHH IOKYMEHTH, CBBHP3aHH
¢ pasrilexaaHara HayqyHO-NpHIoxHa npobeMaTHka.

IV. IlpHHOCH HA JHCEPTANHOHHHSA TPYA

ﬂHCCpTauHOHHHHT Tpyd ChABbPIKa HEHHH OpHIrHHAITHH pe3yATarTH ¢ TCOPETHHHO H NPAKTHYCCKO
3HaA4CHHC, lUIaCPIClealaHH OT JOKTCpaHTa B CICAHUTE KaTCrOpHH:

Hayunu npunocu:

Ja MbPBU MIBT A YCTAHOBCHH aTPAKTAaHTH 3a CHBUA LapesHyeH xoboThuk: E2-60H n Z3-60H,
KaKTO M TAXHA cMec B choTHomeHHe 1:1, dyHKUMOHHMPAIIH KATO XPAaHUTEHH aTpaKkTaHTH
(KaHpOMOHH).

JlokazaHo e, 4¢ CLCTABbT Ha IPUMAMKaTa, THITLT Ha AUCNICHCEPa W IM3aHHBT Ha JIOBHIIKATa ¢a
BaXHM (AKTOPH, OKA3BAWIM BIAMAHMC BLPXY YNOBHTE Ha BB3pacTHHTE Ha T. dilaticollis B
NONeTo.

3a MBPBH BT ¢4 MOMYUYEHH JAHHH 33 10;10Ba hepoMOoHHa KOMYHUKalUs 1Y CHBHA LAPEBHHEH
XOOOTHHK.

3a mbpBM NbT B boarapus ¢ nomouira Ha KLP+ JOBMIIKY ¢ [BOIHA npuMaMKa €a nony4eHu
HOBH JAHHH 32 CE30HHATA IHHAMMKA HA JICTEX Ha . v. virgifera.

3a [TBPBH ITbT € YCTAHOBEH MHCEKTHIMAeH e(eKT Ha ,,HaTypanuc®™ B ONEBH YCI0BUSA CIIPAMO
T. dilaticollis 1 8 naboparopusra crpamo O. melanopus (C N0-BHCOKA YYBCTBHTEIHOCT Ha
napBUTE CPAMO Bb3PACTHUTE HHAUBHIIH).

MonyueHH ca HOBH JaHHM 33 NATOTEHHOCTTAa Ha Metarhizium pemphigi (am AMEP28)
CIPAMO BB3PAcTHH Ha D. v. virgifera.

3a MBLPBEM BT Ca M3NHTAHM HEMATOIHM MPOAYKTH, ChAbPXKAIUM Steinernema carpocapsae,
cpewy T. dilaticollis B Buarapus — npaxooGpasen npenapar Nemastar® u Nematop Kifer-
Stopp trap®, Kato ¢a PETHCTPHPAHH ChOTBETHHTE MHGEKUHH B HENPHATES.

3a IIbPBH MBT € OlieHeHa GUOIOrHYHATA AKTHBHOCT Ha €TEPHYHO MAciao OT Ol puraH cpely
sw3pactau Ha T, dilaticollis n D. v. virgifera B 1aGopaTOpHU YCIOBHA M € YCTAHOBEH TOKCH'ICH
edeKT, KaTo 3aNaJHUAT LAPEBUYCH KOPEHOB YEPBEH € MO-HYBCTBUTENICH.

Hayuno-npunosxcuu npurocu:

TAL nennvgu aosuwikn (CSALOMON®) ¢ mpuMaMKH 0T AByKoMmoHenTHa cmec Ha E2-60H
u 23-60H (1:1), npHI0OKEHH BbPXY AMCIICHCEPH THI MONHETHIIEHOBH KOHTCHHEPH € obeM 2,5
ml, ca NOAXOIALIO CPEACTRO 33 MOHMTOPHMHI HA CE30HHATA AKTHUBHOCT HA BB3PACTHUTE Ha 1.
dilaticollis n yepnus npexios xo6otHuk Psallidium maxillosum.

Nemastar® e noAX0oaAI] 3a IPHIOKEHHE 32 KOHTPON CPEIly Bb3PacTHH HA CHBHA LApCBHYCH
XOGOTHHK MPH GHONOTHYHO M HHTErPHPAHO MPOM3BOACTBO B J103d 5 MUNHApAA HemaToau/ha
MpH Cna3BaHe Ha YCJIOBUATA Ha MPOU3BOANTENS.

KLP+ NoBH/IKH B KOMOHHAUMA C JBOIMHa NpHMaMKa ca NOAXOAALLO CPEACTBO 3a OOCNEABaHE U
MOHUMTOPHHI HA CE3OHHATA IWHAMMKA Ha JieTex Ha D. v. virgifera.

V. OmeHKa HA KAYecTBOTO HA HayuHHTe NYOJIHKAIHH, OTPa3ABallld Pe3yJTATHTE B
AHCepPTALKATA

HayunuTe pe3ylTaTd, BKJIIOYCHH B [IMCEPTAllHOHHMA TPYA, Ca OTpascHH B 6 HayuHH
ny6iukauuK, KauectBoTo Ha MyGMKAUMMTE H3IANO  yAOBNCTBOpABA KPHTEPUHTE 3a
npucbhxaaHe Ha OHC ,,JloxTop®.



Tpu orT cratuure ca NYOIHKyBaHM B NPECTHXKHH MEKIYHAPOAHM HAYUHU W3AaHHA,
pedepHpaHy ¥ HHAEKCHPAHH B CBETOBHOM3BeCTHUTE Ba3n naHHK Web of Science u Scopus:

Ty6nukauns B cnucauue Cereal Research Communications (Springer Nature) ¢ JCR Impact
Factor (IF) = 1,6 u ksapTun Q2 no Scopus.

INy6aukauma B cnucanue Biologia Futura (Springer Nature) ¢ JCR Impact Factor (IF)=18mu
keapTa Q2 no Scopus.

[ybnukauus B crucanne Journal of Central European Agriculture ¢ JCR Impact Factor (IF) =
0,7 u xkeapTun Q3 no Scopus.

PerucTpHpaHuTe peaiHu LIMTHPAHHS OT YYXKICCTPAHHH YYSHM JIOKA3BaT MEXIYyHapoaHaTa
Pasno3HABAaEMOCT HA HayuHus TMPHHOC HA JIOKTOPaHTa, KOMTO MpHTEXaBa BOACLIA PONd B
MpoY4BaHHATA.

V. KpHTHYHH (e/IexKKH, BLAPOCH H NPENOPLKH KBM KaHAH1aTa

HamaM KpuTHYHU GENeXKH KbM KaHIuaara.

Buwnpocu kvm kanoudama:

Boe Bawute noncku onutu ¢ Nemastar® otveToxte HHPCKTHPAHE W MPH HAKOHW CAHHUYHH
HELIE/IEBH HACEKOMH (BIUTIOUMTENHO MeI0HOCHE myena). KakBH KOHKPETHH UTOCAHHTAPHH
NpenophKH GUXTE AATH 3a MPAKTHKATA 110 OTHOLICHHE Ha TEXHUKATA, 4aca Ha NPHIIOKEHHC U
KJIMMATHYHUTE YCIOBKA, 3a 114 CE €THMUHMPA PUCKBT 3a NoNe3HaTa entoModayna?

3AKJIOYEHHUE

Bb3 OCHOBA Ha NPHJIOKESHHTE OT JIOKTOPAHTA Pa3jIM4HH METOJH HA M3CIEIBAHE, MPABHIIHO
W3BEJICHHTE EKCIIEPUMEHTH, HampaBeHUTe 0000WECHHA U H3BOAM CHMTAM, Y€ MPEICTABCHHUAT
NHMcepTaLMOHEH TPy OTroBaps Ha uarckpanuata Ha 3PACPD u [lpaBunHuka 3a yCIOBHATA H
pena 3a npuJo0HBaHE HA HAYYHH CTCTICHH M 32 3aeMaHe Ha aKaAEMHUHH JUTHKHOCTH B CCA.

ToBa MH JaBa OCHOBAHHE [1a OeHs MOJOKHTEIHO JHCEPTAMOHHHS TPY] H 1a NPEAJIoKA
Aa ce npuchIH Ha achHcrenT Juwnthp Heanos Beavwen obpasoBaTeqHaTa W HaydHa
crenel ,,Jlokrop“ B 06;1acT Ha Buclle o0pasopanue 6. ArpapHu HAyKH H BeTepHHApHA
MeqWIuHa, npodecHonanHo Hanpabjaenue 6.2. PacTuTeqna 3ammkTa, HaydHa
CNENHATHOCT ,,PACTHTE/IHA 3A1HTA (€HTOMOJIOTHIA).
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OPINION

regarding a PhD thesis for obtaining the educational and scientific degree "Doctor” (PhD) in
the field of higher education 6. Agricultural Sciences and Veterinary Medicine, professional
field 6.2. Plant Protection, scientific specialty "Plant Protection (Entomology)".

Thesis Title and Author: "Possibilities for Application of Biological Means for Monitoring
and Control of Insect Pests on Maize" authored by Assistant Professor Dimitar Ivanov Velchev

Member of the Scientific Jury: Assoc. Prof. Katya Georgieva Trenuesa, PhD, professional
field 6.2. "Plant Protection”, scientific specialty "Plant Protection” (Entomology), University of
Forestry, Faculty of Agronomy (Order No. RD - 05-165 / 28.07.2026)

I Relevance of the Research Problem

Maize is the second most important agricultural crop in our country after wheat. In recent years
in Bulgaria, the areas harvested with maize occupy about 500,000 hectares, which constitutes
between 9% and 13% of the total utilized agricultural area in the country. The country has
strong traditions in maize production, and many proprietary varieties are developed at the Maize
Research Institute (MRI) (Agricultural Academy) in the town of Knezha, which is located in
one of the most favorable agro-ecological regions for cultivating this crop in Bulgaria.

The massive application of synthetic pesticides in recent decades has led to numerous negative
consequences — environmental pollution, accumulation of residual substances, harm to human
health, damage 1o other living organisms, disruption of ecological balance, reduction of species
diversity, and others, Modern concepts of organic and ecological farming require an active
search for alternative approaches to pest control. In 2020, the "Farm to Fork" Strategy was
published, aiming for a fair, healthy, and environmentally friendly food system. Among its
formulated goals are two targets related to pesticides: reducing the overall use and risk of
chemical pesticides by 50% and reducing the use of more hazardous pesticides by 50% by 2030.

The present study focuses on three species of major agricultural pests on maize in Bulgaria
belonging to the order Coleoptera — Tanymecus dilaticollis, Diabrotica virgifera virgifera, and
Oulema melanopus.

IL. Aim, Objectives, and Methods of the Study (Theses Hypotheses)

The aim of the study is to identify attractants for the maize leaf weevil and to obtain data on the
pheromone communication of this species; to study the possibility of practical application of
organic substances with attractive activity for T. dilaticollis and D. v. virgifera to monitor these
species; and to evaluate the efficacy of biopreparations/bioproducts against T. dilaticollis, D. v.
virgifera, and O. melanopus.

To achieve this aim, the following objectives have been set and successfully resolved in the
PhD thesis:

Testing the biological activity of substances candidates for aftractants identified during
electrophysiological studies or chemical analyses of volatile organic compound mixtures
against adults of T. dilaticollis;

Specifying the details of the bait (composition and dispenser type) and the trap for T
dilaticollis;



Tracking the seasonal activity of adults of the maize leaf weevil and the western corn rootworm
using traps with chemical or visual stimuli;

Testing biological products (entomopathogenic fungi, entomopathogenic nematodes, and
essential oil) for plant protection against T. dilaticollis, D. v. virgifera, and O. melanopus.

The studies adhere to five clearly defined working hypotheses, covering the attractive effect of
volatile compounds, increasing monitoring efficiency by optimizing baits, the reliability of
traps with chemical or visual stimuli, the existence of intraspecific chemical communication in
T. dilaticollis, and the insecticidal potential of entomopathogenic fungi, nematodes, and natural
essential oils.

III.  Visualization and Interpretation of the Obtained Results. Literature Used

The PhD candidate demonstrates a high level of scientific interpretation of experimental data,
which are presented through detailed tables, phenological graphs, statistical analysis, and
original photographs.

Regarding Tanymecus dilaticollis, field trials with TAL traps prove that the average catches in
all traps containing the substances (E)-2-hexen-1-ol, (Z)-3-hexen-1-ol, and (%)-linalool are
statistically significantly higher than those in control traps, thus functioning as food attractants
(kairomones). A two-component mixture of the two alcohols in a 1:1 ratio significantly
increases catches, while the compound (Z)-3-hexenyl butyrate has a proven inhibitory effect.
The superiority of Just Plastics PE containers (2.5 ml) and TAL sticky traps has been
demonstrated. The scasonal activity of overwintered adults spans from the beginning of April
to the beginning of July . Experiments with live insects prove an intraspecific attraction of males
to live females (sex pheromone communication). In field trials, Naturalis® reaches up to 52.4%
efficacy at a dose of 200 mi/da. Spraying with Nemastar® S. carpocapsae increases the number
of dead weevils. Oregano (Origanum vulgare) essential oil (EO) displays strong contact and
fumigant insecticidal activity in the laboratory at 1-10 ul/ml .

Regarding Diabrotica virgifera virgifera, a high efficiency of KLP+ dry traps with dual baits
was established for monitoring purposes. Seasonal activity in the Knezha region occurs from
late June to early September. Air and soil temperatures exert a significant positive effect on
catches, whereas high humidity in August has a negative effect. The shades of yellow do not
exert a statistically significant influence on catches. In the laboratory, oregano EQO induces a
rapid lethal effect. The lethal action of the entomopathogenic fungus Metarhizium pemphigi
(strain AMEP28) was also studied, causing up to 73% mortality on the 10th day.

For Oulema melanopus, the efficacy of the bioinsecticide Naturalis® was evaluated under
laboratory conditions. The larvae are extremely sensitive; in all tested concentrations, a
cumulative corrected mortality of over 95% was achieved, and at the highest dose, they died
within 24 hours with 100% mycosis. Adult beetles exhibit higher resistance. The laboratory-
established virulence of Naturalis® shows a clear gradation: T. dilaticollis, D. v. virgifera, O.
melanopus.

The literature cited includes a total of 274 bibliographic entries, 32 of which are in Cyrillic, and
242 begin in Latin script. The bibliography encompasses scientific publications, monographs,
methodological guidelines, and regulatory documents related to the reviewed scientific and
applied field.



1V. Contributions of the PhDD Thesis

The thesis contains valuable original results of theoretical and practical significance, classified
by the PhD student into the following categories:

Scientific Contributions:

For the first time, attractants for the maize leaf weevil have been identified: E2-60H and Z3-
60H, as well as their mixture in a 1:1 ratio, functioning as food attractants (kairomones).

It has been proven that bait composition, dispenser type, and trap design are critical factors
influencing the field catches of T. dilaticollis adults.

For the first time, data on sex pheromone communication in the maize leaf weevil have been
obtained.

For the first time in Bulgaria, new data on the seasonal flight dynamics of D. v. virgifera have
been gathered using KLP+ traps with dual baits.

For the first time, the insecticidal effect of Naturalis® has been established under field
conditions against T. dilaticollis and in the laboratory against O. melanopus (with larvae
showing higher sensitivity compared to adults).

New data have been obtained regarding the pathogenicity of Metarhizium pemphigi (strain
AMEP28) against adults of D. v. virgifera.

For the first time in Bulgaria, nematode-based products containing Steinernema carpocapsae
have been tested against 7. dilaticollis — the powder formulation Nemastar® and Nematop
Kéfer-Stopp trap®, with the respective infections recorded in the pest.

For the first time, the biological activity of oregano essential oil against adults of T. dilaticollis
and D. v. virgifera has been evaluated under laboratory conditions, establishing a toxic effect,
with the western corn rootworm being more sensitive.

Scientific and Applied Contributions:

TAL sticky traps (CSALOMON®) with baits consisting of a two-component mixture of E2-
60OH and Z3-60H (1:1), applied onto polyethylene container dispensers with a volume of 2.5
mli, are a suitable tool for monitoring the seasonal activity of adults of T. dilaticollis and the
black beet weevil Psallidium maxillosum.

Nemastar® is suitable for application in the control of adult maize leaf weevils in organic and
integrated production at a dose of 5 billion nematodes/ha, in compliance with the manufacturer’s
conditions.

KLP+ traps combined with dual baits are a suitable tool for surveying and monitoring the
seasonal flight dynamics of D. v. virgifera.

V. Assessment of the Quality of Scientific Publications Reflecting the Results of
the Thesis

The scientific results inciuded in the dissertation are reflected in 6 scientific publications. The
quality of the publications fully satisfies the criteria for awarding the educational and scientific
degree "Doctor" (PhD).

Three of the papers are published in prestigious international scientific journals, peer-reviewed
and indexed in the world-renowned databases Web of Science and Scopus:

Publication in the journal Cereal Research Communications (Springer Nature) with a JCR
Impact Factor (IF) = 1.6 and Scopus quartile Q2.



Publication in the journal Biologia Futura (Springer Nature) with a JCR Impact Factor (IF) =

1.8 and Scopus quartile Q2.

Publication in the journal Journal of Central European Agriculture with a JCR Impact Factor
(IF) = 0.7 and Scopus quartile Q3.

The registered real citations by foreign scientists prove the international recognition of the
candidate's scientific contribution, who holds a leading role in the research.

VI. Critical Remarks, Questions, and Recommendations to the Candidate

Questions to the Candidate:

In your field experiments with Nemastar®, you reported infection in some isolated non-target
insects (including the honeybee). What specific phytosanitary recommendations regarding
application techniques, time of application, and climatic conditions would you provide for
practical farming to eliminate the risk to beneficial entomofauna?

CONCLUSION

Based on the diverse research methods applied by the candidate, properly designed
experiments, summarics, and conclusions drawn, 1 consider that the presented PhD thesis
complies with the requirements of the Act on Development of the Academic Staff in the
Republic of Bulgaria (ADASRB) and the Regulations for its implementation in the Agricultural
Academy.

This gives me a solid reason to positively evaluate the thesis and to propose that Assistant
Professor Dimitar Ivanov Velchev be awarded the educational and scientific degree
"Doctor' (PhD) in the field of higher education 6. Agricultural Sciences and Veterinary
Medicine, professional field 6.2. Plant Protection, scientific specialty ""Plant Protection
(Entomology)"'.

Date: 15.10.2026

.

Assoc. Prof. K /Trencheva, PhD
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