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B 061acT Ha BHclle o6pa3oBaHHe 6. CeJICKOCTONAHCKH HAayKH, NpodecHoHaNHO Hanpas/ieHHe 6.2.
PacTuTenHa 3aUIMTa, HayYyHa cneyuanHoct Pacturenna 3auura (EnTomonorus)

Tema ¥ ABTOP HA AMCEPTAUMOHHMA TPYA: "BH3MOXKHOCTH 33 MPHJIOXKEHHE HA GHOJIOrHYHH

CpeACTBa NPHM HACEKOMHH HeNpHATeNH no uapesyiara’Ha JuMmuTep HBaHoB Besues.
i it

YseH HA HAYYHOTO XYPHU: f0ueHT A-p Xens Meanosa Unuesa, UITA3P ,H. Mymkapos” - CCA,
Hay4Ha crnietHanHoct 6.2. Pactutenna 3amura (EHTOMOMIOrHSA, BK/A. PUTONAPA3HTONOTHA), Bb3
OCHOBa Ha 3amoBeji Ha npejcejatens Ha CCA 3a HasHayaBaHe Ha HayyHo xypu PJ 05-
165/28.07.2026 .

I. AKTya/IHOCT Ha M3cCJieiBaHMs Npo6iemM

lpeasioxeHaTa AHCEPTAllMOHHA Te3a € CBbp3aHa C TPY OCHOBHH HACEKOMHH HENpPHUATEJISA
Ha BTOpaTa MO 3HAYMMOCT B HallaTa CTPaHa KyJTypa - lapeBuuara. Halu4yueTo Ha rojieMu
MOHOKY/ATYPHH IUIOUH, CbYeTAaHO C TPAHHO 3acyllaBaHe M yBeJiHYaBaHe TNepHOAMTE Ha
HaHOPMEHH TEMIMEPATYPH NPe3 MOCAeAHUTE JeCeTHHA FOJWHH, OCBEH NPeKHUs CH eQeKT BbpXy
Ky/TypaTa BOAAT M A0 3ary6u OT HaMHOXXaBaHe Ha peAuna Henpustenu. OT Apyra CTpaHa,
CbIleCTBYBa CBETOBHA TEH/AEHIMA 33 HaMaJiABaHe Ha ynoTpebaTa Ha CHHTETHYHH NPOAYKTH 3a
pacTuTe/iHa 3alliWTa, CBbp3aHa C HapacTBallaTa 3arpHXeHOCT Ha nNoTpebHTe/JHTE 3a
NeCTUUHAHUTE OCTAaThI[M B XPaHUTE/IHATA BePHUra, pHCKa 33 YOBEWIKOTO 3/ipaBe H HEeraTHBHHTE
epekTH BBPXy OKosHaTa cpeja. ETo 3amo wu3cseABaHHATa BBPXy HAeHTHQHUHpaHe Ha
epeKTHBHH CPe/ICTBA, aITEPHATHBHU Ha XHMHYECKHA MeToJ 3a 60p6a ¢ HKOHOMHYECKH BaOXKHH

HEINPHATE/IH € MHOTO aKTyaJ/IEH. Te3un H3cseJBaHHA Ca HaJIeXKalllH H HABPEMEHHH 3a no,qﬁpauu’re

B AMcepTauusTa Buaose Tanymecus dilaticollis, Diabrotica virgifera virgifera v Oulema melanopus.

OT ronaMo 3HauyeHHe HMa OTKPHBAHETO H YCbBbPIUIEHCTBAHETO HA E¢EKTHBHH H NOo-MaJKo

TPYAOEMKH MeTO/JH 3a MOHHTOPHHT Ha TE€3H HENPHATE/H B I0JIEMH INJIOLIH.

I1. Llen, 3aa4yvM 4 METOAM Ha H3c/IeABaHe (XHIIOTE3H HA JUCEPTALIMOHHHSA TPYA)
llenTa Ha HM3BBPIIEHOTO HAYYHO M3C/Je/iBaHe € Ja Ce YCTAaHOBAT aTPaKTaHTH 3a CHBHA
uapeBUYeH X060THHK H Jja ce MoayyaT AaHHM 3a pepoMOHHATa KOMYHHKAL[HSA TPH TO3H BHA, Aa
ceé Mpoy4YH BB3MOXKHOCTTA 3a MNPaKTHYECKO [PH/JOKEHHe Ha OpraHW4YHH BellecTBa C
NpHB/IMYALIA aKTHBHOCT Npu Tanymecus dilaticollis v Diabrotica virgifera virgifera; na ce oueHu
edexTHBHOCTTA Ha 6uonpenapat/6uonpoaykTu cpeuly T. dilaticollis, D. v. virgifera n Oulema

melanopus. ABTOP'BT CH NOCTaBs C/IeAHHUTE 3a/la4u:




- M3MMTBaHEe Ha GHMOJIOTMYHATA aKTMBHOCT HA BEU|ECTBA, KaHAMJAATH 33 aTPAaKTaHTH,
YCTQHOBEHH OT KOJIETH NPH eNeKTPOPHU3IMONOTHYHH H3C/NIeiBAHUSA WIH MPH XHMHYHH aHANHM3H
Ha CMECH OT JIETJIHBH OPTaHHYHH BelllecTBa CNpsAMO Bb3pacTHH Ha T. dilaticollis;
- YyTOYHSIBAHEe HAa AEeTaH/IM HA MPHMaMKaTa (CbCTaB H THN AMCNEHcep) M NoBuaKaTa 3a T,
dilaticollis;
- npocnejsBaHe Ha CE30HHATa aKTMBHOCT Ha Bb3PACTHUTE Ha CHBHSA LjapeBHYeH X060THHK
H Ha 3ana/\HHsA LapeBHYeH KOPEHOB YepBeH Ype3 IOBHJIKH C XHMHYEH WM BU3ya/ieH CTHMYJ;
- H3MHTBAHE Ha OHOJIOrMYHH MPOAYKTH (EHTOMOMATOTEHHH I'bOHM, €HTOMOMATOreHHH
MeMaToAM H eTepH4YHO MacJ0) 3a pacTHTesHa 3auwuTta npu T. dilaticollis, D. v. virgifera u 0.
melanopus.

®opMynHpaHH ca NeT HayYHH XHNOoTe3u: 1) YacT OT NeTAMBUTE OPraHUYHHU CheAHHeHHUs,
UAEHTHQUUHMPAHU 4Ype3 eNeKTPOQH3UONIOTHYHHM HW3C/IeiBAaHMS, [NpPOABABAT aTPAKTHBHO
AEHCTBHE CNPAMO Bb3PacTHHTe MHAWBMAM Ha Tanymecus dilaticollis ot aBara nona. 2)
EpexkTHBHOCTTa Ha MOHMTODHHIra Ha aKTMBHOCTTA Ha MPE3WMYBA/IMTEe Bb3PACTHU HA CHBHS
uapeBu4eH X060 THHK MOXe Jia 6'b/le NOBHIIeHa Ype3 ONTHMH3HPaHe Ha CbCTaBa Ha NPUMaMKaTa,
THNA AHCNEHCEP B B KOMOHHALHA C MOAXOASALL THI JIOBWIKATA. 3) JIOBUIKHTE C XHMHYEH MJIH
BH3yaZieH CTHMYJ OCHIypABaT HajexjHa HWHbOpMalMs 3a Ce30HHaTa AaKTHBHOCT H
OTHOCHTe/NIHAaTa 4YHCAeHOoCcT Ha Tanymecus dilaticollis w Diabrotica virgifera virgifera. 4)
CbuiecrByBa BBTPEBH/J0BAa XHMHYECKa KOMYHHKALMA MpPH Bb3PaCTHUTE WHAMBHAM Ha
Tanymecus dilaticollis. 5) EHTOMONaTroreHHuWTe rb6H, EHTOMOMATOreHHHTE HEMAaTOAW M
HaTypaJHHA eTepHYHH Macja MNpHTEeXaBaT MOTEHLHa/n 3a HaMajsiBaHe Ha YHCIEHOCTTa Ha

Tanymecus dilaticollis, Diabrotica virgifera virgifera v Oulema melanopus.

HM3nuTanu ca pas/MYHH BellecTBa, THNOBE JIOBWJIKM H NPHMaMKH (GepoMOHH H
KaHpOMOHH) MPH MOJICKH M J1abOpaTOPHH YCJIOBUS, KaTO pa3paboTKaTa € 4acT OT ChBMECTHO
H3cne/iBaHe Ha MeXAyHapoaHa rpyna y4yend. [lpH moJicKH eKCnepHMeHT e cpaBHeHa
aTPAKTHBHOCTTA HAa M'bXKKH M XKEHCKH HHHBH/IK. 32 YCTAHOBSIBAHETO Ha edeKTa Ha CbCTaBa Ha
NMpUMaMKaTa, THNA Ha JUCMEeHCepHTe M AHM3aHHa HA JIOBHJIKATa 3a MOHHTODHHI Ha CHBHSA
LlapeBHYeH X060THHK ca MpoBe/ieHH 7 NMOJICKH €KCNePUMEHTA B MPOAb/DKEHHE Ha NMeT rofAMHH.
OTaesnHo e mpocnejieHa e AMHAMHMKATa Ha JieTeXa B NPOABL/PKEHHE HA TPH FOJAMHH Ha CHBHSA
LapeBHY€EH XO60THHK H 3a e/lHa FO/IMHA Ha 3anajHHs KOPEHOB npobusay. B AByroauuieH onuT e
OLleHeHO BJIMSIHHETO Ha HI0AHCa Ha LBeTa Ha ynoBkHTe mpH D. v. virgifera. llpu Apyr noscku
OMHUT € NpoC/aeAeHa aKTHBHOCTTA HAa BH/A NMPH Pa3/IMYHH THNOBE TPeTHpPaHe Ha CéMeHaTa Ha
UapeBHuaTa. B ABa nabopaTopHH H 4 NMOJICKH ONMTA € OLUEHEH MOTEHLHaNbT 3a KOHTPOJ Ha
H3BJIeK OT 6sn puraH Ha T. dilaticollis v D. v. virgifera. TipoBeieHH ca CbJIOB M NOJCKH ONMHUT 3a
onpeaensiHe QUTOTOKCHYHOCTTAa Ha Genus pHraH BBbpPXYy UApeBHLA. B TpH nonckd onuTH e

M3MHTaHa eQHMKACHOCTTa HA eHTOMOMAaroTeHHH HeMaToAHu Steinernema carpocapsae cpey



CHBHS [[apeBHYEH XOOOTHHMK NpPH pa3/IMYHH HA4YMHH HAa NPHI0KEHHE, CaMOCTOSITE/IHO H B
cbyetanue ¢ gpyru [1P3. EdukacHocTTa Ha mpenapar, Ha ocHoBaTa Ha Beauveria bassiana e
onpeaesieHa cpeuy: T. dilaticollis npy NOJCKH ONMHT W JIADBH H B'b3PaCcTHH HA XKHTHATA MHABHIA
npwu ABa sa6opaTopHu onuTa. [loTeHUHaIBT Ha WaM Ha Metarhizium pemphigi 3a KouTpoa Ha D.
v. virgifera e oueHeH npH 1abopaTOPHH YCIOBHSA.
[l[py TMOACKHTE ONHTH Ca OTYHWTAHU JAOOMBHTE, KAKTO H KJIHMaTHYHHTE YC/IOBHA.
MonyyeHHTe AAHHHU Ca MOAJIOKEHH HA 3/IeKBAaTeH CTaTHCTHYECKH aHAJIMU3.
IIl. Bu3yanusanusa W HHTEpNpeTanusA Ha noJy4YeHUTe pe3yaratd. H3nos3saHa
JIMTEeparypa
[lpeacTaBeHHTEe HOBM JaHHU ca cHCTeMaTH3HMpaHu B 10 Tabauuu v 64 durypu. UssoguTe
ca GopMy/JHpaHH Bb3 OCHOBA Ha CTATHCTHYECKH J0OKasaHH napaMeTpH. Hesasucumo oT
3HauYMTe/HHSA 06eM Ha M3MOJI3BaHATa Hay4yHa JuTeparypa (274 H3TOYHHKA), 06CHK/AAHETO Ha
NOJIy4eHHTE Pe3y/ITaTH Ce OTJIHYaBa CbC CTErHATOCT, ACHOTA H [[€JIEHACOYEHOCT.
IV. [IpyHoCcHM Ha JAUcepTalMOHHMA TPyA (oueHaABaT Cce MOOTAENHO Hay4HO-
$yHAAMEHTAJIHHTE H HAY4YHO-TPHJIONKHHUTE NPHHOCH)
Hay4Ho-$pyHAaMeHTa/IHH NPHHOCH

» 3a nbpBH BT Ca YCTAHOBEHH aTPAKTAHTH 3a CHBHUA llapeBH4YeH x060THHK: E2-60H w Z3-
60H, KakTo M TAXHAa cMec B cboTHOwWeHHe 1: 1. Te PYHKIHOHHPAT KaTO XpaHHTENHH
aTpakTaHTH (KaHpOMOHH).

» CbCTaBbT HA NPUMAMKATA, TUN'BT HA AUCIEHCepPa H AM3aHHBT HA JIOBHJIKATa Ca BaKHH
$aKkTopH, KOWTO OKa3BaT BJHMSHHE BBPXY Y/IOBHTe Ha BB3PacTHHWTe WHAWBHAM Ha T.
dilaticollis B noneTo.

» 3a mbpBH BT Ca NOJY4YEHH JAAHHH 3a NoJioBa ¢pepoMOHHA KOMyHHKALHs NPH CHBHA
LapeBHY€eH X000 THHK.

» 3a nbpBH mbT B Bwarapusa ¢ nomoura Ha KLP+ s0BUAKK ¢ ABO#HA mpuMaMka (monoB
$epoMOH + pacTHTeNeH aTPaKTaHT) ca NoJIyYeHH HOBH JaHHH 3a Ce30HHa JIHHAMHKa Ha
nerex Ha D. v. virgifera.

» [lony4eHH ca HOBHM JaHHH 3a MAaTOreHHOCTTa Ha Metarhizium pemphigi (mam AMEP28)
CpsAAMO Bb3pacTHH Ha D. v. virgifera.

» 3a mbpBH BT € OlieHeHa GMOJIOrHYHAaTa aKTHBHOCT Ha €TEPHYHO MAC/I0 OT 65/ pHraH
cpeuly Bb3pactHu Ha T. dilaticollis v D. v. virgifera B 1abopaTOpHH YC/IOBHS H € YCTAHOBEHO,
4e TO UMa TOKCHYEeH eEKT M NMpPH JiBaTa BH/a, KaTO 3aMafAHUAT LlapeBHYEH KOPEHOB YepBen

€ [10-YYBCTBUTE/IEH HA H3NTHTAHHUTE EMYJICHH.

HayyHO-NpHUIOKKHH NPHHOCH



3a n'bpBH N'bT € YCTAHOBEH HHCEKTHIH/AEH epeKT Ha HaTypasiuc B oJIeBH yCI0BUS CIIPSIMO
T. dilaticollis n B na6opaTopusara cnpsiMo 0. melanopus. JlapeuTe Ha 06HKHOBEHATa XKHUTHA
NUABHLA Ca M0-4YYBCTBHTE/JIHH B CPaBHEHHE C Bb3PAaCTHHUTE WHAMBH/H Ha TO3H BHJ Ha
JedcTBHeTo Ha wam ATCC 74040 va eHTOMOnaToreHHaTa ro6a B. bassiana.

3a MbPBH MBT Ca M3NMTAHH HEMATOAHH MPOAYKTH, ChABPMAUH EHTOMONOTOreHHH
HEeMaTOAH OT BuAa Steinernema carpocapsae cpewy T. dilaticollis B Bbarapus -
npaxoo6paseH npenapat Nemastar® B 110/1ynoJIeBH H mosieBH ycaosus u Nematop Kafer-
Stopp trap® (e-nema GmbH, 'epmanHsa) B noseBH YCIOBHSA, H Ca PErMCTPUPAHH HHEKIIHH
C HEMaTO/{H B MbPTBH MH/IMBH/IH Ha HENIPUSATE/IS B PE3Y/ITaT Ha U3C/Ie{BAHUSATA.

TAL nennusu nosunky (Csalomon®, YHrapus) ¢ npuMaMKu JByKOMIOHEHTHa cMeC Ha E2-
60H u Z3-60H (1:1), npuioxeHn BbPXY AUCTIEHCEPH THI MOJUETHIEHOBH KOHTEHHEPH C
Kanavera ¥ 06em 2.5 ml (Just Plastics Ltd., UK) ca noaxopasmo cpecTBO 3a MOHUTOPHHT Ha
Ce30HHaTa aKTHBHOCT Ha Bb3pacTHHUTe MHAWBHAM Ha T. dilaticollis. Ta3u npumamka
NPHBJIHYA H Bb3pacTHH Ha HENpPUATeNs YepeH LBEKJ0B X060THHK Psallidium maxillosum.
3a mo-npeuHsHH JAHHH € HeO6XOJHMO Pe[lOBHO OTYMTAHE Ha YJIOBHTE B JIOBHJKHTE H
CMEHH Ha JIENJIHBHTE MOBBXHOCTH (2-3 MbTH CEAMHMYHO), KAKTO H PETy/JSPHH CMEHH Ha
CEeMHOXHMHYHATa NPUMaMKa (Ha HHTepBa/H OT 3-4 CeIMHLIH).

Nemastar® e nojgxoasuy 3a npuioxeHHe 3a 6op6a cpeuly Bb3pacTHH Ha CHBHA LapeBHYeH
XO0OTHHK NpH OHOJIOTHMYHO W HWHTErpMpPaHO MNPOM3BOACTBA B [03a 5 Muiamapza
HemaToAu/ha 1 NpH CTPUKTHO Ca3BaHe Ha yC/IOBHSTA 3a yoTpe6a Crnope/, yKasaHHATa Ha
NPOH3BOJHTENSA.

KLP+ si0BH/IKH B KOMOHHAUWs C ABOHHA mpuMaMka (n0J0B (EpOMOH + pacTHTesneH
aTPakTaHT) ca NOAXOAAWIO CPeACTBO 3a 06C/leABaHe W MOHMTOPHHT Ha Ce30HHaTa

JAWHAMHKa Ha sietex Ha D. v. virgifera.

V. OueHka Ha KayecTBOTO Ha Hay4YHHTe MyG/MKALWM, OTPa3fABallH pe3y/ITATHTE B

AHCEpTAUHATA

llect HayyHH My6/IMKAUMH Ca TNPHJIOKEHH KBbM AucepTayuaTa. YeTHpu oT TaX ca B

usganus ¢ IF/S]R ¢ Q2 u 3, a octananuTe ca B u3ganus pedpepupenn B CABI collection Ha WoS,

KOE€TO NOKa3Ba Ka4e€CTBOTO HA U3JIOXKEHHTE B TAX Pe3y/TaTH H OTroBapsaT Ha H3HCKBAaHHATA Ha

3PACPE u [IpaBu/IHMKa 3a yC/IOBHATA M pe/la 3a NpHA06HBaHe HA HAYYHH CTENMEHH H 3a 3aeMaHe

Ha aKkaJeMH4YHH AbxHocTH B CCA.

Tpsi6Ba Aa ce oT6esexcH, Ye pesyNTaTUTE ca NPeACTaBEHH H 7 HayuHH dpopyma.

VI. KpuTnunu Ges1e:KKH, BBIIPOCH M NPEenopbKH KbM KaHAMAATA



OcCBeéH HAKOW eHHUYHHM TEXHHYECKH IPeliKH, KaTo o61ia 3abesexKa K'bM aBTOpa Mora
Ja Moco4a, ye B HaANMCHTe Ha PurypuTe TpsibBa Aa NPUCHCTBAT aKTUBHHUTE BellleCTBa, UMeHaTa
Ha BapHaHTHTE W T.H. K'bM JIOKTOpaHTa HMaM cieaHus Bbnpoc: Habaiodasan au e 3apaseHu ¢
eHmMoMonamoz2eHHu Hemamoou uHOueudu Ha cuseus yapeeuveH X060MHUK 6 caedeawjus
8e2emayuoHeH ce30H?

He3aBucHMO OT Jpe6GHHTE MPOMYCKH CMATaM paborata 3a MHOTO HHTEpecHa H
3aba604eHa H TOpelo NpenopbyBaM Ha AOKTOPAHTA Aa NPOAB/DKH M3C/IeiBAHUATA CH BBHPXY

AJITEPHATHBHHTE METOAH 3d KOHTPOJI HA HENIPHATEJIMTE 10 LapeBHLATa.

3AK/IIOYEHHE

Bb3 OcHOBa Ha NPHWJIOKEHHTE OT [AOKTOpPaHTAa pa3/JMYHH METOAHM Ha H3CJejBaHe,
NPaBH/JHO H3BEJAEHHTE EKCNEepPUMEHTH, HanpaBeHUTe 00606leHHA M M3BOAH CUYHMTaAM, 4e
npeACTaBeHUAT AUCePTALHOHEH TPYA OTroBaps Ha H3HckBaHHATa Ha 3PACPD u llpasuinuka 3a
yC/OBHSITA M peAa 3a NpuAoOMBaHe HA HAayyHU CTENeHH M 3a 3aeMaHe Ha aKaJeMH4YHH
AawxHocTH B CCA.

ToBa MM 1aBa OCHOBaHHe Ja OLEHs MOJIOX:UTEHO AHCePTAlHOHHHA TPY/A H Ja Npe/Jjioxka
Ja ce NpUchAH Ha JJUMHTLP UBaHOB BetueB 06pa3oBaTe/IHATa H HAy4YHa cTeneH ,/IoKTop”
B o6s1acT Ha BMclle o6pa3oBaHue CeJCKOCTONAHCKHA HayKH, MpodecHoHa/IHO HanpasjeHue 6.2.

PacTuTesHa 3a1lATa, HAY4YHA CIEeL{UaTHOCT PacTHTenHa 3aiuMTa (EHTOMDHOI‘HH).

Jlata: /9./0.202¢& ¢, W3rOTBWJI CTAHOBHILETO: ,
(aou. a-p Kena Hauesa)



REVIEW

of a dissertation submitted in accordance with the requirements for the award of the
educational and scientific degree of Doctor in Higher Education Field 6. Agricultural
Sciences, Professional Field 6.2. Plant Protection, Scientific Specialty: Plant Protection
(Entomology)

Title and author of the dissertation: “Possibilities for the Application of Biological
Control Agents against Insect Pests of Maize” by Dimitar Ivanov Velchev.

Member of the Scientific Jury: Assoc. Prof. Zhenya Ivanova llieva, PhD, Institute of Soil
Science, Agrotechnologies and Plant Protection “Nikola Poushkarov” (ISSAPP),
Agricultural Academy, Scientific Specialty 6.2. Plant Protection (Entomology, including
Phytoparasitology), appointed by Order No. RD 05-165/28 July 2026 of the Chair of the
Agricultural Academy.

I. Relevance of the Research Problem

The proposed dissertation addresses three major insect pests of maize, the second most
economically important crop in Bulgaria. The extensive areas under monoculture,
combined with prolonged drought and an increase in periods of abnormally high
temperatures over the past decade, have not only had a direct impact on the crop but
have also contributed to pest outbreaks and the resulting crop losses. At the same time,
there is a global trend towards reducing the use of synthetic plant protection products,
driven by growing consumer concerns about pesticide residues in the food chain, risks to
human health, and adverse environmental effects. Therefore, research aimed at
identifying effective alternatives to chemical control methods for economically important
pests is highly relevant. Such research is particularly urgent and timely for the species
selected for this dissertation: Tanymecus diiaticollis, Diabrotica virgifera virgifera, and
Oulema melanopus. Equally important is the identification and improvement of effective
and less labour-intensive methods for monitoring these pests across large agricultural

dareas.

IL. Aim, Objectives and Research Methods (Hypotheses of the
Dissertation)

The aim of the research was to identify attractants for the grey corn weevil and obtain
data on the pheromone communication in this species; to investigate the potential

practical application of organic compounds with attractive activity against Tanymecus



dilaticollis and Diabrotica virgifera virgifera; and to evaluate the efficacy of biological

preparations and products against T. dilaticollis, D. v. virgifera, and Oulema melanopus.

The author set the following objectives:

To test the biological activity of compounds, identified by colleagues as potential
attractants through electrophysiological studies or chemical analyses of volatile
organic compound mixtures, on adults of T. dilaticollis.

To identify details regarding the optimal bait (composition and dispenser type)
and trap design for T. dilaticollis.

To monitor the seasonal activity of adult grey corn weevils and western corn
rootworms using traps equipped with chemical or visual stimuli.

To test biological products (entomopathogenic fungi, entomopathogenic
nematodes, and essential oil) for the purposes of plant protection against T.

dilaticollis, D. v. virgifera, and 0. melanopus.

Five scientific hypotheses were formulated:

Some of the volatile organic compounds identified through electrophysiological
studies exhibit an attractive effect on both male and female adult individuals of
Tanymecus dilaticollis

The effectiveness of monitoring the activity of overwintered adult grey corn
weevils can be improved by optimising bait composition and dispenser type and
combining these with an appropriate trap design.

Traps equipped with chemical or visual stimuli provide reliable information on the
seasonal activity and relative abundance of Tanymecus dilaticollis and Diabrotica
virgifera virgifera.

Intraspecific chemical communication occurs among adult individuals of
Tanymecus dilaticollis.

Entomopathogenic fungi, entomopathogenic nematodes, and natural essential oils
have the potential to reduce the abundance of Tanymecus dilaticollis, Diabrotica

virgifera virgifera, and Oulema melanopus.

Various compounds, traps and baits (pheromones and kairomones) were tested under

field and laboratory conditions. This study forms part of a collaborative research project



conducted by an international group of scientists. A field experiment compared the

attractiveness towards male and female individuals.

Seven field experiments were conducted over a five-year period to determine the effects
of bait composition, dispenser type, and trap design on the monitoring of the grey corn
weevil. In separate studies, flight dynamics were monitored over three years for the grey
corn weevil and over one year for the western corn rootworm. A two-year experiment
assessed the influence of trap colour shade on D. v. virgifera. Another field experiment

monitored the activity of this species under different maize seed-treatment regimes.

The control potential of an extract of Greek oregano against T. dilaticollis and D. v.
virgifera was evaluated in two laboratory and four field experiments. Separate pot and
field experiments were conducted to determine the phytotoxicity of Greek oregano on

maize.

The efficacy of the entomopathogenic nematode Steinernema carpocapsae against the
grey corn weevil was evaluated separately and in combination with other plant

protection products using different application methods in three field experiments.

The efficacy of a preparation based on Beauveria bassiana was evaluated against T.
dilaticollis in a field experiment and against larvae and adults of the cereal leaf beetle in
two laboratory experiments. The potential of a strain of Metarhizium pemphigi to control

D. v. virgifera was assessed under laboratory conditions.

Crop yields and climatic conditions were recorded during the field experiments. The data

obtained were subjected to appropriate statistical analyses.

III. Presentation and Interpretation of the Results. Literature Review

The new data are compiled and presented in 10 tables and 64 figures. The conclusions
are based on statistically validated results. Despite the substantial body of scientific
literature consulted (274 references), the discussion of the findings is concise, coherent,

and focused.

IV. Contributions of the Dissertation (fundamental and applied
contributions are assessed separately)



Fundamental Scientific Contributions

For the first time, attractants for the grey corn weevil have been identified: E2-
60H and Z3-60H, as well as a 1:1 mixture of the two compounds. They function as
food attractants (kairomones).

Bait composition, dispenser type. and trap design have been shown to be
important factors influencing the catches of adult T. dilaticollis under field
conditions.

For the first time, data have been obtained indicating the presence of sex
pheromone communication in the grey corn weevil.

For the first time in Bulgaria, new data on the seasonal flight dynamics of D. v.
virgifera have been obtained using KLP+ traps equipped with a dual lure (sex
pheromone + plant attractant).

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

For the first time, the biological activity of Greek oregano essential oil against
adult T. dilaticollis and D. v. virgifera has been evaluated under laboratory
conditions. The oil was found to have a toxic effect on both species, with the

western corn rootworm being more sensitive to the tested emulsions.

Applied Scientific Contributions

For the first time, an insecticidal effect of Naturalis has been demonstrated against
T. dilaticollis under field conditions and against 0. melanopus under laboratory
conditions. Larvae of the cereal leaf beetle are more susceptible than adults to the
action of strain ATCC 74040 of the entomopathogenic fungus B. bassiana.

For the first time in Bulgaria, products containing entomopathogenic nematodes
of the species Steinernema carpocapsae have been tested against T. dilaticollis: the
powder formulation Nemastar® under semi-field and field conditions, and
Nematop Kéfer-Stopp trap® (e-nema GmbH, Germany) under field conditions. The
studies also recorded nematode infections in dead individuals of the target pest.
TAL sticky traps (Csalomon®, Hungary) baited with a two-component mixture of
E2-60H and Z3-60H (1:1), applied using 2.5 ml polyethylene container dispensers
with caps (Just Plastics Ltd., UK), are suitable for monitoring the seasonal activity

of adult T. dilaticollis. This bait also attracts adults of the black sugar beet weevil,



Psallidium maxillosum. To obtain more accurate data, trap catches should be
recorded regularly and sticky surfaces replaced two to three times per week. The
semiochemical bait should also be replaced regularly, at intervals of three to four
weeks.

« Nemastar® is suitable for controlling adult grey corn weevils in organic and
integrated production systems at a rate of 5 billion nematodes per hectare,
provided that the manufacturer's instructions for use are strictly followed.

o« KLP+ traps used in combination with a dual lure (sex pheromone + plant
attractant) are suitable for surveying and monitoring the seasonal flight dynamics

of D. v. virgifera.

V. Assessment of the Quality of Scientific Publications Reporting the
Dissertation Results

Six scientific publications are included in the dissertation. Four have been published in
journals indexed with an Impact Factor (IF) or Scimago Journal Rank (SJR), classified in
quartiles Q2 and Q3, while the remaining publications have appeared in journals indexed
in the CABI collection of Web of Science. This demonstrates the quality of the results
presented and indicates compliance with the requirements of the Act on the Development
of Academic Staff in the Republic of Bulgaria and the Regulations governing the
conditions and procedures for obtaining scientific degrees and holding academic

positions at the Agricultural Academy.

It should also be noted that the results have been presented at seven scientific forums.

VI. Critical Comments, Questions and Recommendations to the
Candidate

Apart from a few isolated technical errors, my general comment to the author is that
figure captions should include the active substances, the names of the experimental

treatments, and other relevant details.

I have the following question for the doctoral candidate: Were any grey corn weevil
individuals infected with entomopathogenic nematodes observed during the

following growing season?



Despite these minor shortcomings, I consider the dissertation to be especially interesting
and thorough. I strongly encourage the doctoral candidate to continue his research into

alternative methods for control of insect pests of maize.

CONCLUSION

Based on the various research methods employed by the doctoral candidate, the
appropriate design of the experiments, and the resulting summarized findings and
conclusions, I consider that the submitted dissertation meets the requirements of the Act
on the Development of Academic Staff in the Republic of Bulgaria and the Regulations
governing the conditions and procedures for obtaining scientific degrees and holding

academic positions at the Agricultural Academy.

This gives me grounds to express a positive assessment of the dissertation and to
recommend that Dimitar Ivanov Velchev be awarded the educational and scientific
degree of Doctor in Higher Education Field 6. Agricultural Sciences, Professional Field

6.2. Plant Protection, Scientific Specialty: Plant Protection (Entomology)
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