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OCHOBAa Ha 3anoBeJi Ha npejcegatens Ha CCA 3a Ha3HayaBaHe Ha HayyHo xypu P/ 05-
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I. AKTya/IHOCT Ha U3C/IeiBaHHSA NPo6IeM

[peaoxeHaTa AMCEpPTALHOHHA Te3a € CBbp3aHa C TPH OCHOBHH HACEKOMHH HENpUATe A
Ha BTOpaTa Mo 3HAYHUMOCT B HallaTa CTpaHa KyJTypa - LHapeBHIATA. HanuyHeTo Ha roJieMu
MOHOKYJITYPHH TNJIOIH, CHYETAaHO C TPaHHO 3acyllaBaHe M YyBeJ/iHYaBaHe TMEPHOJHTE Ha
HaJIHOPMEHH TEMIIEPATYPH MIPE3 NMOC/TIeJHUTE JeCeTHHA FOJJMHH, OCBEH NPEKHA CH eDeKT BbpXy
Ky/ATypaTa BOJAAT M [0 3ary6d OoT HaMHO)XaBaHe Ha peawvua HenpuaTend. OT Apyra cTpaHa,
CBUIECTBYBA CBETOBHA TeH/EHIUA 32 HaMa/lsiBaHe Ha ynoTpebaTa Ha CHHTETHYHH NMPOAYKTH 3a
pacTHTe/NHA 3allHTa, CBbp3aHa C HApacTBalllaTa 3arpHXXEHOCT Ha MNOTPeGHTEeNHTEe 3a
NeCTUUMAHKTE OCTAaTbLH B XPAaHUTE/HATA BEPHra, PUCKA 33 YOBEIIKOTO 3/lpaBe H HeraTHBHHTE
epeKTH BBPXY OKosHaTta cpeja. ETo 3amo u3sc/ieaBaHHATa BBPXYy HAeHTHQHUHMpaHe Ha
epeKTHBHH CPEJCTBA, a/ITEPHATHBHH Ha XMMHYECKHA MeTO/ 3a 60p6a C HKOHOMHYECKH BaXXHH
HENpHATE/IH e MHOIO aKTyaneH. Te3H H3c/ieiBaHusA Ca Ha/lexalld H HaBpeMeHHH 3a NoJ6paHHTe
B AHcepTauuaTa suaose Tanymecus dilaticollis, Diabrotica virgifera virgifera v Oulema melanopus.
OT rosiAMO 3HaYeHHe MMa OTKPHBAHETO M YCHBBPIIEHCTBAHETO HA e()EKTHBHH H MO-MaJIKO

TPYyAOEMKH MeTO/iH 3d MOHUTOPHHT HA T€3U HEIIPHATEJIH B FOJIEMH IO H.

I1. Llen, 3324y 4 METOAM Ha H3CJIeABaHe (XHIIOTEe3H Ha JHCEPTALMOHHHA TPYA)
llenTa Ha W3BBLPIUIEHOTO HAYYHO H3CAeABaHe € Ja Ce YCTAaHOBAT aTPaKTaHTH 3a CHBHSA
lapeBHYeH X060THHK H /ja Ce MoJIy4aT AaHHH 3a pepoMOHHATa KOMyHHKALHs DK TO3H BHA, A2
Cceé TpOy4H Bb3MOKHOCTTA 3a IPAKTHYECKO TPHJIOKEHHe Ha OpraHHYHH BellecTBa C
npUBAHYalia akTHBHOCT npu Tanymecus dilaticollis v Diabrotica virgifera virgifera; pa ce oueHu
e eKTHBHOCTTa Ha Guonpenapatu/6uonpoayktu cpewy T. dilaticollis, D. v. virgifera u Oulema

melanopus. ABTOD'BT CH [10CTABA C/IEIHHUTE 3a/1a4H:



- M3NHTBaHe Ha OHOJIOFHYHATa aKTHBHOCT Ha BEUIECTB3, KaHAMJATH 33 aTPaKTaHTH,
YCTaHOBEHH OT KOJIETH NPH €/eKTPOGH3HOIOTHYHY H3C/eABAHUA MJIH NPH XHMHUYHH aHAJNU3H
Ha CMECH OT JIeT/IHBH OPraHH4YHH BeleCTBa CpsiMo Bb3pacTHH Ha T. dilaticollis;
- YTOUHsIBAHE HAa JeTaH/IM Ha MPMMaMKaTa (CbCTaB M THN AMCNEHCep) H noBuAKaTa 3a T,
dilaticollis;
- npocnejsiBaHe Ha CE30HHATa aKTUBHOCT Ha B'b3PACTHUTE HA CHBUA LapeBHYEH XO60THHK
H Ha 3aMajiHHsA LapeBHUYeH KOPEHOB Y€PBeH Ype3 IOBH/IKH C XHMHYEH WM BU3ya/ieH CTUMYJI;
- H3MHTBaHe Ha OHOJOTHYHH MPOAYKTH (EHTOMONATOTEHHH I'bGH, EHTOMONATOreHHH
MeMaTo[H H eTepHYHO Mac/0) 3a pacTHTesHa 3awura npu T. dilaticollis, D. v. virgifera v 0.
melanopus.

®opMy/NHpaHH Ca NeT HayYHH XunoTesH: 1) YacT oT eT/IMBUTE OPrakUYHHU ChefHHEeHHS,
HAEHTHQHUMPAHH 4Ype3 e/IeKTPOQH3HOJNOTHYHH H3C/eABaHHS, [pPOABABAT aTPAKTHBHO
AEHCTBHE CNpAMO Bb3PacTHHTE HMHAMBUAM Ha Tanymecus dilaticollis ot paBata nona. 2)
E¢eKkTHBHOCTTa HA MOHMTODHHra Ha aKTHBHOCTTAa Ha NPE3UMyBajiMTe Bb3PAaCTHH Ha CHUBHS
LapeBHYeH X060 THHUK MOXKe Jia 6'b/ie NOBHIIEHA Ype3 ONITHMH3HPaHe Ha ChCTaBa Ha IPHMaMKaTa,
THIIA AHCIIEHCED H B KOMOHHALUA C MOAXOASL, THI JOBUAKaATA. 3) JIOBHIKHTE C XHMHYEH WJIH
BH3yaJleH CTHMYJl OCHrypABaT HaJAexJHa HWHOOpPMalMa 3a Ce30HHaTa AaKTUBHOCT H
OTHOCHTeJIHaTa 4HcleHocT Ha Tanymecus dilaticollis w Diabrotica virgifera virgifera. 4)
ChiectsyBa BBHTPEBH/JOBA XHMHYECKa KOMYHHKaluWsi TNPH Bb3PacTHHUTE MHAWBHAH Ha
Tanymecus dilaticollis. 5) EHTOMOmaroreHHuWTe rb6H, EHTOMONATOEHHHTE HEMAaToOAH U
HaTypaJHd eTepHYHH Macjla NPHUTEXKaBaT MOTeHLHa/N 3a HaMma/siBaHe Ha YHCJIEHOCTTa Ha

Tanymecus dilaticollis, Diabrotica virgifera virgifera w Oulema melanopus.

M3nuTaHH ca pas/iM4YHM BellecTBa, THNOBE JIOBWIKH M NPHMaMKH (GepoMOHH H
KaHpOMOHH) MpPH MOJCKH H Na6OpaTOPHH YCJOBHSA, KaTO pa3paboTKaTa e 4acT OT ChbBMECTHO
H3C/Ie/iBaHE HA MeXAyHapoAHa rpyna y4eHH. [IpM mno/JCKM eKCIepHMEHT € CpaBHeHa
aTPaKTHBHOCTTA Ha MBKKH H JX€HCKH HHIHBH/H. 3a YCTAaHOBABAaHETO Ha edeKTa Ha CbCTaBa Ha
NpHMaMKaTa, THNA Ha JAWCIEHCEPHTE W JH3aiHa Ha JOBHJIKAaTa 32 MOHHTOPHHT Ha CHBHSA
LapeBHY€eH X0O0THHK ca NpoBeJleHH 7 NMOJICKH €KCePHUMEHTa B NPOAb/DKEHHE HA MeT FoJHHH.
OTaenHo e mpocie/ieHa e JUHAMHUKATA HAa JIETEXXa B MPOAB/DKEHHE HA TPH TOAHHHM HAa CHBHS
LHapeBHYEH X00OTHHK M 3a €JHa roguHa Ha 3anajgHHsd KOpEeHOB npoﬁuaaq. B ABYTOOAHUIEH OIIHUT €
OLIEHEHO BJIMSIHHETO Ha HI0AHCA Ha LBeTa Ha YNOBKUTe NpH D. v. virgifera. [lpu Apyr nosacku
ONUT e NMpoc/iejeHa akTHBHOCTTA Ha BH/A NPH Pa3/IM4HH THNOBe TPETHpPaHe Ha ceMeHaTa Ha
uapeBHLaTa. B aBa n1abopaTOpHH M 4 MOJICKH ONMHUTA € OLEHEH NMOTEHIHANbT 3a KOHTPOJ Ha
H3BJieK OoT 6:an puraH Ha T. dilaticollis u D. v. virgifera. [lpoBefieHH ca CbIOB M NOJCKH OMHKT 3a
onpeensHe QUTOTOKCHYHOCTTA Ha OefHsl pPHraH BbpXy LapeBHUA. B TPH MOJICKH ONHTH e

M3MHTaHa eQHKAaCHOCTTa Ha EHTOMONAroTeHHH HeMmaTofgu Steinernema carpocapsae cpeuly



CHBHA I[apeBMYeH XOGOTHHK NpH pPa3/M4HH HA4YHHH Ha NPUJIOKEHHE, CaMOCTOSATE/IHO H B
cbyetanve ¢ apyru [1P3. EdukacHocTTa Ha npenapar, Ha ocHoBaTa Ha Beauveria bassiana e
onpegenena cpeuyy: T. dilaticollis npy NOJICKH ONMHUT M APBH H Bb3PaCTHH HA )KHTHATa MHABHUA
npw AiBa JabopaTopHH onuTa. [loTeHUHANBLT Ha wam Ha Metarhizium pemphigi 3a koHuTpo Ha D.
V. virgifera e olileHeH NpH 1abOpPaTOPHH yCA0BHS.
[l[py MONCKHTE ONMHUTH Ca OTYWTAHH AOOMBHUTE, KAKTO M KJIMMATHYHHTE YC/IOBHS.
lMony4yeHHTe AaHHH Ca MOJAJ/I0KEHH HA 3/IeKBAaTeH CTATHCTHYECKH AaHAJIH3.
III. Buayanu3auMs M HMHTEpnpetauus Ha NoJy4YeHHTe pe3yaraTd. Hanoa3saHa
JHTEepaTypa
[IpeacTaBeHHTE HOBH AIAHHHM Ca CHCTeMaTH3npaHH B 10 Tabauuu 1 64 ¢urypu. UssoauTe
ca GopMyJHpaHH BB3 OCHOBAa Ha CTATHCTHYECKH JOKa3aHH mnapameTpH. HesaBucumo ot
3HaYMTeNHUs 06eM Ha M3NoJi3BaHaTa Hay4yHa JMTepaTypa (274 H3TOYHHKA), 06CHKAAHETO Ha
NOJIy4yeHHTe Pe3y/ITaTH Ce OTJIHYaBa CbC CTEFHATOCT, ACHOTA H Lie/IeHAaCOYEHOCT.
IV. lpuHOCH Ha JAHCEepPTAaUMOHHUA TPyA (OUeHABAaT Ce TMOOTAE/NHO Hay4HO-
$yHAaMEHTANIHUTE U HAYYHO-TIPHJIOXKHHTE PHHOCH)
HayuyHo-dyHJaMeHTAIHHU IPUHOCH

» 3a n'bpBU M'BT Ca YCTAHOBEHH aTPAKTaHTH 33 CHBHA ljapeBH4YeH x060THHK: E2-60H u Z3-
60H, kakTo W TAXHA cMec B cboTHouleHWe 1: 1. Te QYHKUHMOHHMPAT KaTo XpaHUTE/NHH
ATPAKTaHTH (KaHpOMOHH).

» CbCTaBbT Ha NMPHMaMKaTa, THI'BT HA AMCIEHCepa M AM3adHbT Ha JIOBHJIKATa Ca BaXHH
$aKTopH, KOMTO OKa3BaT BJIHSAHHE BDbPXY YJIOBUTE Ha Bb3pacTHUTe WHAUBHAH Ha T.
dilaticollis B moneTo.

» 3a mbpBH I'bT Ca MOJyYeHH JAaHHH 3a NojsoBa ¢epoMOHHA KOMYHHKAlUHA NMPH CHBHA
[japeBUY€EH XOO60THHK.

» 3a nbpBM m'bT B Bbarapusa ¢ momoiyra Ha KLP+ nosunku ¢ ABoiiHa nprMaMka (moJioB
$epoMOH + pacTUTesIeH aTPAaKTaHT) ca MoJy4eHH HOBH JaHHH 3a Ce30HHa JHHAMMKA Ha
netex Ha D. v. virgifera.

» TllonyyeHH ca HOBH JAaHHH 3a NATOreHHOCTTa Ha Metarhizium pemphigi (mam AMEP28)
COpsAMO BB3PACTHH Ha D. v. virgifera.

» 3a IbpBH MBT € OleHeHa 6HOJIOrHYHATa aKTHBHOCT HAa €TEPHYHO Mac/o OT 6fA/ puraH
cpewy Bb3pacthu Ha T. dilaticollis u D. v. virgifera B naGopaTOpHH YC/IOBHS M € YCTAaHOBEHO,
Ye TO MMa TOKCHYeH eeKT ¥ NpH /iBaTa BH/A, KaTO 3aNafHUAT LlapeBHYeH KOPEHOB YepBen

€ [I0-YYBCTBHTEJ/IEH HA H3NHTAHUTE €MYJICHH.

Hay4yHO-npH/I0KHHU NPUHOCH



3a MbPBH M'bT € YCTAHOBEH HHCEKTHLH/EH edeKT Ha HaTypasuc B 0JIeBH YC/I0BHsA CIpIMO
T. dilaticollis n B naGoparopusTa cnpsmo 0. melanopus. JlappuTe Ha 06MKHOBEHATA XXKHUTHA
NUABHLA Ca MO-YYBCTBHTE/HH B CPAaBHEHHe C Bb3PACTHHTE MHAMBHJH Ha TO3H BHJ Ha
AercTBueTo Ha waM ATCC 74040 ua enromonaToreHHaTa reba B. bassiana.

3a mbpBM NBT Ca H3NHTAHH HEMATOJHH NPOAYKTH, CbAbPXKALIH EHTOMOIOTOreHHH
HEMaTOAH OT BHAA Steinernema carpocapsae cpeuy T. dilaticollis B Bbarapus -
npaxoo6paseH npenapaT Nemastar® B 110/IyNoJIeBH H No1eBH ycaoBua ¥ Nematop Kifer-
Stopp trap® (e-nema GmbH, 'epmanus) B NoNEBH YCIOBHS, H Ca PETHCTPHPAHH HHPEKLHH
C HEMATOAH B MBbPTBH HHAWBH/IH Ha HENIPUSATE/S B Pe3yATAT HA U3C/IeiBAHHUATA.

TAL nennusu nosunky (Csalomon®, YHrapus) ¢ npuMaMKH ABYKOMIIOHEHTHa cMec Ha E2-
60H u Z3-60H (1:1), npuioKeHH BbPXY AUCIEHCEPH THII MOJHETHIEHOBH KOHTEHHEPH C
kanmayeta 1 06eM 2.5 ml (Just Plastics Ltd., UK) ca noaxoasiuo cpeAcTBo 32 MOHHTOPHHT Ha
Ce30HHATa aKTHBHOCT HAa Bb3pacTHUTe uHAuBUAM Ha T. dilaticollis. Tazu mnpuMaMKa
NpHBJIMYA K Bb3PacTHH Ha HENPHUATENs YepeH LBEKJI0B X060THHK Psallidium maxillosum.
3a mo-npeuusHH JaHHH e HeoOGXOAHMO pPe/IOBHO OTYHTAHE Ha YJOBHTE B JIOBHJIKHTE H
CMEHH Ha JICIJINBHTE MOBBXHOCTH (2-3 MbTH CEAMHMYHO), KAKTO H PETYNAPHH CMEeHH Ha
CEMHOXHMHYHaTa NPHMaMKa (Ha HHTepBaIH OT 3-4 CeIMHIIH).

Nemastar® e noaxoasui 3a npunoxeHHe 3a 6op6a cpelly Bb3pacTHH Ha CHBHA LApeBHYeH
X060THMK NpH G6GHOJOTMYHO M HHTErpMpPaHO MPOH3BOACTBA B f03a 5 MuIMapja
HeMmaroau/ha H Npu CTPUKTHO casBaHe Ha yC/IOBHsITA 33 yIOTpe6a Cnope/ yKa3aHHATA HA
NPOU3BOJHTENA.

KLP+ /IOBUJIKH B KOMOMHauua c JBOHHA NpUMaMKa (mosioB ¢EepoMOH + pacTHTesleH
aTPaKTaHT) Ca NOAXOJANIO CPeACTBO 3a obcneaBaHe M MOHHTOPHHT Ha Ce30HHATa

JAMHAMHKa Ha JieTex Ha D. v. virgifera.

V. OueHKa Ha KavyecTBOTO HAa HAay4yHHTe MyGAMKALUH, OTPa3fABallld pe3y/]TaTHTe B

AHCEPTaUHATA

lllect HayyHu ny6MMKALMH Ca NPH/IOXKEHH KBM AHCepTauuAaTa. YeTHpH OT TAX ca B

u3fauua c [F/S]R ¢ Q2 u 3, a ocTaHanuTe ca B u3ganus pedpepuperH B CABI collection Ha WoS,

KO€TO [MOKa3Ba Ka4Y€CTBOTO HA H3/NOXKEHHTE B TAX pe3y/ATaTH H OTroBapAT HAa H3HCKBAaHHUATA Ha

3PACPE u llpaBH/IHMKa 3a YC/IOBMATA M Pe/ia 3a IPUA06HBaHe Ha HAyYHH CTEIeHH H 3a 3aeMaHe

Ha aKaJeMH4YHH JUIbxKHOCTH B CCA.

Tps6Ba fa ce oT6esiexH, 4e pesyNTATHTE ca IPeACTaBEHH U 7 HayYHH $popyMa.

VI. KpuTHYHH GeJIeXKKH, BbIIPOCH H NPENnopPbKH KbM KaHAK4ATa



OCBeH HAKOM eJHMHUYMHH TEeXHHYECKH IpellKH, KaTo 0611a 3abesexKa KbM aBToOpa Mora
Jla MOoCoYa, Yye B HaZAMUCHTE Ha GUrypuTe TpsAGBA a MPUCHCTBAT aKTUBHHUTE BellleCTBa, HMeHaTa
Ha BapMaHTHTe H T.H. KbM JlOKTOpaHTa UMaM cliefiHHs BbNpoc: Habawodasaa au e 3apaseHu ¢
eHmomMonamoz2eHHu Hemamodu uHOusudu Ha cueus yapesudeH Xo60MHUK 8 caedsaujus
8ezemayuoHeH ce3oH?

He3zaBHCHMO OT ApeGHHMTE NPOMYCKH CMATaM paboTaTa 3a MHOIO HHTEpecHa |
3a/1bA6G0YEHA H TOPELLO NPENOPBYBAM Ha JOKTOPAHTA Ja NMPOAB/DKH H3C/Ie/IBAHHATA CH BbPXY

aJTEPHATHBHUTE METOAH 34 KOHTPOJI Ha HENIPHATEJIUTE 110 JapeBHIaTa.

3AK/IIOYEHHE

Bb3 ocHOBa Ha MNpPUJOKEHHTe OT JOKTOpaHTa pasJHYHH METOAH Ha H3c/ejBaHe,
NpPaBHJIHO H3BeJCHUTE EKCIePUMEHTH, HanpaBeHWTe O0000LIEHHA M H3BOAH CYHMTaM, d4e
npeACTaBeHUAT AUCEPTAaLHOHEH TPYA OTroBaps Ha H3HCKBaHuATA Ha 3PACPD u lpaBuiHHKa 32
yCclIOBUATA YU pefa 3a NpUAOOHBAHE HAa HAy4YHH CTEMEHH M 3a 3aeMaHe Ha axKajJeMHYHH
anbxHocTH B CCA.

ToBa MH AaBa OCHOBaHHe /ia OLeHs MOJIONHTE/IHO AHCEPTALHOHHHA TPY/A H a peAjoXa
Ja ce npuchAHu Ha JumuTsp UBanoB Bes1yeB o6pa3oBaTe/THaTa H Hay4Ha cTeneH ,Jlokrop”
B 06s1acT Ha Bucile o6pa3oBaHue CeJICKOCTOMAHCKH HayKH, NpoecHOHANHO HanpasieHHe 6.2.

PacTuTe/HA 3allMTa, HAy4YHa CrelHanHoCT PacTHTe/1HA 3aIMMTa (EHTOMOIOTHA).

Jllata: /9. /0.202& . W3roTBWJ CTAHOBHILETO: 2
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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

areas.

II. 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:

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

2. 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.

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

4. Intraspecific chemical communication occurs among adult individuals of
Tanymecus dilaticollis.

5. 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 (S]R), 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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