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OTHOCHO [MCEPTAlMOHEH TPYJ| 3a IoTydaBaHe Ha oOpa3oparenHaTa M HayyHa CTENCH
JlokTop” B 0o6NacT Ha BHcule 06pasopaHHe 6. ArpapHH HAyKHM M BETEPHHAPHA MeIMIHHA,
npothecronanrHo Hanpasnenue 6.2. Pacturenna 3aliura, HayuHa crenHanHocT PacTHTenHa
3amuTa (EHTOMONOTHSA).

Tema W aBTOp HA_ JMCEPTALHOHHHA TPYA: ,BB3MOXKHOCTH 33 TPHIONKCHAC HA
GUONOrHYHH CPECTBA 32 MOHHTOPHHT H KOHTPOJ NPH HACEKOMHH HCTIPHATEIH 110 LapeBHIIATa”,
Humursp MBanos Benuen

UjjeH Ha HAYMHOTO xypu: fou. A-p Huma Mareepa MapkoBa, ArpapeH yHHBEPCHTET
— IlnoBaus, mpodecuoHaNHO Hampapnexue 6.2. PacTuTrena 3aliuTa, HaydHa CICIHATTHOCT
PacTutenna 3amuta (EHTOMOJIOTHS), ONPe/ICTIeHa 33 HICH Ha HAyYHOTO XKypH ChIIIACHO 3anosen
Ne PJT 05-165/28.07.2026 r. na lipeacenarens na CenckocronaHcka akagemus - Codust.

[. AKTYaJHOCT HA H3C/IEABAHNASA NPo0ieM

IlapeBuniaTa € €IHa OT OCHOBHHTE 3BPHCHH KYITYPH ChC CBHIICCTBCHO 3HAUCHHE 3a
3eMEJENICKOTO MPOM3BOCTBO, XPAHUTENHATA [POMHIILICHOCT M XXHBOTHOBBACTBOTO. Heiinara
NPOAYKTHBHOCT 3aBHCH OT PE/IULA OHOTHIHH H aGHoTHYHHM (HaKTOPH, CpeJl KOMTO BAXKHO MACTO
38eMaT HACEKOMHHTE HETIPHATENH, CIOCOOHH Ja IPMHMHAT 3HAHUTCHHU NOBPEIH H 3arybn B
no6uBa. EQEeXTHBHOTO YIPABICHHE HA HEHPHATEINTE H3NCKBA CBOCBPEMCHEH MOHHTOPBHT H
IpynaraHe Ha HOAXO/AIM METOIH 33 KOHTPOI. B chLBpeMEHHHTE CHCTEMH 3a MHTCTPHpana
pACTHTE/IHA 3allMTA HApacTBa 3HAYCHUCTO HA PACTHTEIHHTE arpaKTaHTH, (HEpOMOHHHTE
NpUMaMKM H Da3MGHATE TWIOBE JIOBHIKH 3a NPOCIE/NBAHE HA CE30HHATA aKTHBHOCT HA
HenpuATCTHTE M 33 NONNOMAaraHe Ha B3CMAHETO HA PELICHHA NPH NpH/IAaraHeTo Ha
PACTHTEHO3AIATHE Meponpuatus. IIpoyusanero Ha OHOIIOTHYHH CPENCTBA, BKIIOYHTENHO
CHTOMOMIATOrCHHH 'bOM M HEMATOIHM, KAKTO M HA TMPOJYKTH HA PACTHTENHA OCHOBA, ChH3/iaka
NPE/NOCTABKHE 33 Pa3IIKPIBAHE HA BB3MOXKHOCTATE 33 ANTCPHATHBCH 1 Aomsneani KoHTpon. B
TO3M KOHTEKCT IPEACTABEHATA TEMA € aKTyaIHa H BMa MPAKTHICCKa HACOIeHOCT.

I1. llex, 3a3a4M H METOIM HA H3¢/AeXBAHE (XHNOTEIH HA IHCCPTAUUOHHHS TpyA)
[{esiTa HA JMCEPTALMONHMA TPY] € CBBP3aHa ¢ YCTAHOBABAHETO Ha aTpaKTaHTH 3a CHBHA
napeBuycH XOOOTHHK H IIOTYyYaBaHETO Ha JIaHHH 34 (epoMOHHATa KOMYHHMKALHS TP TO3H BHI,
npoyuBaHe BB3MOXHOCTTA 3a MPAKTHYECKO [IPHIONKEHHE HA OpPraHHYHH BEUIECTBA ¢
NPUBIHYALIA aKTHRHOCT npH T dilaticollis u D. v. virgifera 3a o0cneJiBaHe Ha TC3H BHIOBE;
olensBaHe eheKTHRHOCTTa Ha OHOMpenapaTH/OHONPORYKTH CPEILy T. dilaticollis, D. v. virgifera
1 O. melanopus. TTocTaBeHMTe LIECT 33Aa4H CNEABAT IOTHUHO LIENT, @ NETTE XHIOTE3N €2 CBBP3aHH
¢ aTPAKTHBHOTO AEHCTBHE HA AETIMBH CbEMHCHNMS, BLIMOKHOCTHTE 34 YCHEBPLISHCTBAHE Ha

MOHHMTOPHHIA ¥ MOTEHIMANA Ha GHOTOrMHHKTE CPEICTBA 33 OrpaHHiaBAKE Ha HENpUATENHTE.
MeTOIUTe HAa W3CHE[BAHETO Ca IOCTENOBATENHO ONHCAHK B CBOTBCTCTBHE C

IPOBE/IEHUTE EKCIICPHMEHTH.



III. BusyanusauHsi ¥ HHTEPIPETAUMSA HA NOJy9YeHHTE pelyiTari. HN3nonssana
JuarepaTtypa
JIucepTaMOHHMAT TPYA € ¢ obur obem oT 148 cTpaHHLH, NPaBHIHO CTPYKTYpUPaH H
ChABPKA BCHUKY HEOOXOIMMH pasielld - YBOJ, IHTEpaTypeH o630p, Len u 3aJa4d, MATCPHaH
M METOAH, Pe3yNnTaTé H oOChMIaHe, M3BOIM, MPHHOCH H bubnnorpadus. Pe3ynTaTHTE OT
TIpOyUBAHETO ca MIPeACTABEHH Ha 66 CTPAHHITN H CTIEBAT NOCTE0BATCIHOCTTA Ha [IOCTABCHUTE
sanaqy. [loayyeHHTe pesynTard ¢a oHarmenexu ¢ 10 Tabnuuy 4 64 QUrypH, BKIIOYBalIM H
cHuMKoB Matepuan. Te ce Gasupar Ha jocTarhuyeH Opoil €KCMEPHMEHTH H Ca NMPABUIIHO
uuTepnperupanu. GopMyupand ca 15 u3B0Ja, 0TpasABalH JCHO H KOPEKTHO 3HAYUMOCTTA Ha
MoIyYeHuTe pe3ynTaTH. bubnnorpadckaTa Cpaska BKIIIOBA 274 wztoun#ka, oT Kouto 30 Ha
KApHIHIa # 244 Ha NaTHHUIA U NOKa3Ba noGpara OCBEIOMEHOCT HA JIOKTOpaHTa 10 T¢MaTa. B
X0Ja HAa JWCKYCHATAa IMTHPAHaTa ITHTEpPaTypa ¢ YMEJO M3MOJ3BaHA IIPH aHATH3HPAHE HA
pe3yNTaTHTE.

IV. IIpuHocH Ha JHCEPTALMOHHMS TPYA
B3 OCHOBA HA [IOTY4EHHTE Pe3y ITaTH ca NPCACTaBeHH § HaydHH IPRHOCA K 3 IPHHOCA
¢ HaySHOMNpHIOKeH xapakTep. [TpremMaM HaNPaBCHUTE MPUHOCH H CHATAM, He€ €2 THTHO A0 Ha
KaH[Iu/1aTa.

Hay4HaH NPpUHOCH

1. 3amEpBH IBT €4 YCTAHOBCHM ATPAKTAHTH 3d CHBHA LAPCBHICH xo6ornuk: E2-60H u Z3-
60H, KakTo ¥ TAXHa cMec B choTHoLeHHe 11 1. Te GYHKUMOHMPAT KaTO XPaHHTE/IHA aTpakTaHTH
(kalipOMOHH).

2. CBCTABET HA MPHMAMKATA, THIIBT Ha JUCIEHCEpa ¥ IM3AHHBT Ha JIOBUIKATA €A BAKHY
(aKTOpH, KOWTO OKA3BaT BIMAHHE BBPXY YJIOBHTE Ha BBH3DACTHHTC MHMBH/IA Ha T. dilaticollis B
J1I0JIETO.

3. 3a mbpBM IBT Ca NOJYYEHH J@HHH 33 110710 (HepOMOHHA KOMYHHKALWA [PH CHBHA
1apeBu4eH XOOOTHHK.

4. 3a mupeH 0BT B bparapus ¢ moMoLITa Ha KLP+ NOBHIKM C [BOiiHA IpHMaMKa (II0JIOB
epOMOH + PACTHTENCH ATPAaKTAHT) Ca MOJY4YeHH HOBM JaHHH 33 CC30HHA [MHAMHKA HA JeTex Ha
D. v. virgifera.

5. 3a MLPBM IThT € YCTAHOBCH MHCEKTUUMIEH ¢dekT Ha HaTypaiuC B MOJCEH yCIOBHA
cipsvo T. dilaticollis u B naGopaTopusTa CIIPAMO 0. melanopus. JlapsuTe Ha 00MKHOBEHATA XHTHA
ITMSIBMIIA CA TIO-4YBCTBUTENIHH B CPABHCHHE C Bb3PACTHHTEC HHAMBHAH Ha TO3H BHJL Ha ICHCTBHETO
Ha mam ATCC 74040 Ha enToMonaTorcHHata rs6a B. bassiana.

6. TlonydeHH ca HOBH JJAHHH 32 IaTOT€HHOCTTA HA Metarhizium pemphigi (inam AMEP28)
cnpsaMo Bh3pacThH Ha D. v. virgifera.

7. 3a IBPBH BT CA4 M3NUTAHK HEMATOJHH NPOXYKTH, CHIBPXKALIM CHTOMONOTOrEHHH
HemaTomM OT BHIa Steinernema carpocapsae cpemy T. dilaticollis B brarapus — npaxoobpaseH
npenapar Nemastar® B MOIYNOJIEBH H IOJNEBH yCIOBHA H Nematop Kifer-Stopp trap® (e-nema
GmbH, 'epmanus) B MONEBH YCIOBHS, ¥ €4 PCTHCTPHPaHH HHQEKNUN ¢ HEMaTOAH B MBPTBH
HMHIMBUIM HA HENPHUSTENS B PE3y/ITAT Ha H3CNEBAHMATA.

8. 3a MBPBH IBT € OlleHEHa OHONIOTHYHATA aKTUBHOCT Ha CTEPHHHO Maclo OT Os1 puras
cpeiy s3pacTHy Ha T. dilaticollis u D. v. virgifera B maGoparopHu yCIOBHA H € YCTAHOBEHO, 1€ TO
MMa TOKCHYeH eeKT M IpH [BaTa BHJAA, KATO 3aNaJHMAT IAPCBHYCH KOPCHOB 4epBeii € Io-
YYBCTBUTE/ICH HA H3NMTAHUTE EMYNICHH.



Hay4Ho-npHJI0KHH IPHHOCH

1. TAL nemmsn joBwikh (Csalomon®, YHrapus) ¢ NpEMaMKy JBYKOMIIOHEHTHA
cmec Ha E2-60H u Z3-60H (1:1), npHnokeHH BbpXY AUCTEHCEPH THIT IOMHCTHICHOBH
KOHTeiiHepH ¢ Karnadeta u obem 2.5 ml (Just Plastics Ltd., UK) ca noaxondino ¢peicTso 3a
MOHWTOPHHT Ha CE30HHATa aKTWBHOCT HA Bb3PACTHHTC WHIMBHAH Ha T. dilaticollis. Tazu
npEMaMKa [PUBIHYA M BH3PACTHH Ha HCIPHATENS HEPeH LBEKIOB xobotnux Psallidium
maxillosum. 3a MO-TIPELA3HHA JaHHH € Heo0X0/IMMO PEJIOBHO OTYMTAHE HA YIOBHTE B IOBAJIKHTC
M CMEHM Ha JeNIHBHTE MOBBXHOCTH (2-3 MBTH CeIMMYHO), KaKTO H perylidapHH CMEHH Ha
CeMMOXHMUYHATA MIPHMAaMKa (Ha MHTEpBaH oT 3-4 CeIMHLH).

2. Nemastar® e noAxoin 3a Opuiokenne 3a 6opba cpemy BB3PacTHH Ha CUBHA
napepHded X0OOTHHK IpH OHOJOTHYHO M HHTEIPUPAHO NPOH3BOACTBA B 1032 5 munuapaa
HemaTogw/ha W NpH CTPUKTHO ChasBaHe Ha YC/IOBHATA 34 ynotpeba cnopel ykasaHHATa Ha
TIPOU3BOJHUTEIS.

3. KLP+ mOBHIKM B KOMOMHauMs ¢ ABoliHa mpuMamka (oo (epoMoH +
PACTHTE/IEH ATPAKTAHT) Ca MOIXOAALIO CPEICTBO 3a obciieABaHe H MOHATODHHI Ha Ce30HHATa
IMHAMKKA Ha Jetex Ha D. v. virgifera.

V. OLeHKA HA KA4ecTBOTO HA HAYUHHTE MyOJIMKALHHE, 0TPA3ABAMM pe3yITaTHTC B
AUCEPTALIHATA
BLB Bpb3Ka C jJecepTalMoHEMA Tpyd JUMHTHD Benyes ¢ mpencTaBWiI IUECT HAYUHH
nyOIMKaI|MK, KaTo BCHUKH ca MyONMKYyBaHK B HAYHH H30aHHA, pedepupalH H HHACKCHPaHH B
CBETOBHOM3BECTHH 6431 IaHHH ¢ HayuHa uHdopMauus. Hanpapenute nyOnmKaluy MOKpHBaT
MHHMMATHATE HAYKOMETPHYHH  W3WCKBaHMA. ABTOpedepaThT  OTpassiBa 00EKTHBHO
CTPYKTYPATa H ChABPKAHHETO HA JUCEPTAIHOHHHSA TPy, KAKTO ¥ TOCTHIHATHTE pe3yJITaTH.

VI. Kputuunu Ge/ieskkH, BbOPOCH H NPENOPLKM KbM KaHAHAATA
Hsmam KpUTHYHH OENEKKH H BBIPOCH.

3AKJIIOYEHHE

Bb3 OCHOBA Ha INPHIOKEHMTE OT JOKTOPAHTA Da3lHYHM METONH Ha H3CICABAHC,
NpABAJIHO H3BEIEHHTE EKCHEePHMEHTH, HANPABCHHTC 0000IICHHA W H3BOJHM CHUWTaM, |€
TIpeACTABCHUAT JHCEPTAIMOHEH TPY/ OTrOBApS Ha H3UCKBAHMATA Ha 3PACPD u IIpaBunHHKa 32
YCIOBHSTA M pefa 3a NpuAo0MBaHe HA HaydHH CTENCHM H 32 3acMaHc Ha aKaJeMH4HH
amexkioctd B CCA.

Topa MH [aBa OCHOBaHME Na OlCHS MOJOKHTENIHO IUCEPTAUMOHHMA Tpyd U /d
IpeUIONKa /ia C€ MPUCHIH Ha JINMHTED Heanor Benuen oOpa3opaTenHaTa 1 HayuHa CTCHEH
Jokrop” B ofnact Ha Bucuic obpasoBaHHE 6. ATpapHH HayKd H BeTepHHapHA MEIMIMHA,
npodecHonanHo Hamnpasnenue 6.2. PacTurenna 3allMTa, Hay+dHa cnenansoct PacTHTenHa
zamuTa (EHTOMOMOTHA).

Iara:16.10.2026 r. H3rOTBHJI CTAHOBHIIETO: A<
(zou. x-p Auma Mapkosa)



OPINION

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

Topic and author of the dissertation: “ Possibilities for appliing biological means for
monitoring and control of insect pests on maize”, Dimitar Ivanov Velchev

Member of the scientific jury: Assoc. Prof. Dr. Dima Mateeva Markova, Agricultural
University - Plovdiv, professional field 6.2. Plant Protection, scientific specialty Plant Protection

(Entomology), appointed as a member of the scientific jury according to Order No. RD 05-
165/28.07.2026 of the Chairman of the Agricultural Academy - Sofia.

1. Relevance of the studied problem

Maize is a major cereal crop of significant importance to agricultural production, the food
industry, and livestock farming. Its productivity depends on a range of biotic and abiotic factors;
among which insect pests are of particular importance, as they can cause substantial damage and
yield losses. Effective pest management requires timely monitoring and the application of
appropriate control methods. In modern integrated pest management systems, increasing
importance is being attached to plant attractants, pheromone lures, and various types of traps for
monitoring the seasonal activity of pests and to supporting decision-making in the
implementation of plant protection measures. Rescarch into biological agents, such as
entomopathogenic fungi and nematodes as well as plant-based products, provides opportunities
to expand the range of alternative and complementary control methods. In this context, the
dissertation topic is timely and has practical relevance.

I1. Purpose, tasks and research methods (hypotheses of the dissertation)

The aim of the dissertation is to identify attractants for the grey maize weevil (Tanymecus
dilaticollis) and to obtain data on pheromone communication in this species; to investigate the
potential practical application of attractive organic compounds for 7. dilaticollis and Diabrotica
virgifera virgifera; and to evaluate the efficacy of biological plant protection products against T.
dilaticollis, D. v. virgifera, and Qulema melanopus. The six tasks are logically aligned with the
stated aim, while the five hypotheses relate to the attractive effects of volatile compounds,
possibilities to improve pest monitoring, and the potential of biological control agents to reduce
pest populations.

The research methods are described systematically and are consistent with the
experiments conducted.

IIL. Visualization and interpretation of the obtained results. Literature used

The dissertation has a total volume of 148 pages; it is properly structured and contains
all necessary sections: introduction, literature review, aim and objectives, materials and methods,
results and discussion, conclusions, contributions and references. The study results are presented
over 66 pages and follow the sequence of the defined objectives. The obtained results are
illustrated by 10 tables and 64 figures, including photographic material. They are based on a
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sufficient number of experiments and are correctly interpreted. Fifteen conclusions have been
formulated, which clearly and accurately reflect the significance of the obtained results. The
bibliography includes 274 sources, of which 30 are in 30 in Cyrillic and 244 in Latin script,
demonstrating the doctoral candidate's good knowledge of the subject area. The cited literature
is effectively used throughout the discussion to analyse and interpret the results.

IV. Contributions of the dissertation

Based on the results obtained, 8 scientific contributions and 3 scientific-applied
contributions are presented. I accept all contributions and consider they represent the candidate's
own work.

Scientific contributions

1. For the first time, attractants for the grey maize weevil were identified: E2-60H and Z3-
60H, as well as their 1:1 binary blend. These compounds function as food attractants
(kairomones).

2. The composition of the lure, the type of dispenser, and the trap design were demonstrated
to be important factors influencing the captures of adult 7. dilaticollis individuals under field
conditions.

3. For the first time, data on sex pheromone communication in the grey corn weevil were
obtained.

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

5. For the first time, the insecticidal effect of Naturalis was demonstrated under field
conditions against 7. dilaticollis and under laboratory conditions against O. melanopus. Larvae
of the cereal leaf beetle were more susceptible than adults of the same species to the action of
the entomopathogenic fungus B. bassiana strain ATCC 74040.

6. New data were obtained on the pathogenicity of Metarhizium pemphigi (strain AMEP28)
against adults of D. v. virgifera.

7. For the first time in Bulgaria, nematode-based products containing entomopathogenic
nematodes of the species Steinernema carpocapsae were 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. Nematode infections were confirmed
in dead pest individuals as a result of these investigations.

8. TFor the first time, the biological activity of essential oil from Greek oregano was
evaluated against adults of T dilaticollis and D. v. virgifera under laboratory conditions. The oil
demonstrated toxic effects against both species, with the western corn rootworm showing higher
sensitivity to the tested emulsions.

Scientific-applied contributions

1. TAL sticky traps (Csalomon®, Hungary), equipped with a two-component lure
consisting of E2-60H and Z3-60H in a 1:1 ratio, applied to polyethylene container-type
dispensers with caps and a volume of 2.5 ml (Just Plastics Ltd., UK), are an appropriate tool for
monitoring the seasonal activity of adult individuals of T. dilaticollis. This lure also attracts
adults of the pest species black beet weevil, Psallidium maxillosum. To obtain more accurate
data, regular recording of trap catches and replacement of the sticky surfaces (2-3 times per
week), as well as periodic replacement of the semiochemical lure at intervals of 34 weeks, are
necessary.



2. Nemastar® is suitable for application against adults of the grey corn weevil in biological
and integrated production systems at a rate of 5 billion nematodes/ha, provided that the
conditions of use specified by the manufacturer are strictly followed.

3. KLP+ traps combined with a dual lure (sex pheromone + plant attractant) represent a
suitable tool for surveying and monitoring the seasonal flight dynamics of D. v. virgifera.

V. Quality evaluation of scientific publications, presenting the dissertation results

In connection with his dissertation, Dimitar Velchev has presented six scientific
publications, all of which have been published in scientific journals indexed and abstracted in
internationally recognized scientific databases. These publications meet the minimum
scientometric requirements. The dissertation abstract accurately reflects the structure and content
of the dissertation, as well as the results achieved.

VI. Critical remarks, questions and recommendations to the candidate
I have no critical notes and questions

CONCLUSION

Based on the applied by the candidate different research methods, correctly performed
experiments, precise summaries and conclusions, I accept that the presented dissertation meets
the requirements of the Law for development of academic staff in Republic of Bulgaria and the
Regulations on terms and conditions for obtaining scientific degrees and taking academic
positions in Agricultural academy.

Therefore, I positively assess the presented thesis and propose to award Dimitar Ivanov
Velchev the educational and scientific degree "Doctor” in the higher education field 6.
Agricultural sciences and veterinary medicine, professional direction 6.2 Plant protection,
scientific specialty Plant protection (Entomology).

Date: 16 October 2026 PREPARED THE OPINION ~v7~ —
(Assoc. Prof. Dima Markova, PhD)



