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Ha QMCEPTAUHOHEH TPY 32 MOoTy4YaBaHe Ha oOpa3oBaTeHATa W HAYUHA CTenéd |, JIOKTOp”
B 00J1acT Ha BHCHIE 00pa3oBaHHe 6. ArpapHH HayKH U BETEPHHAPHA MEAHIAHA, TPo(HeCHOHATHO
HampaBieHue 6.2 PacTuTenHa 3amMTa, Hay4Ha ChHENMaTHOCT ,PacTuTenHa 3ammTa

(eHTOMOIIOTHA)*

TemMa m_aBTop Ha JRCEPTANHOHHHA _TpYA: Bv3MoxkHOCTH 3a IMPHIIOKCHHE Ha

OHOJIOTMYHH CPeICTBA 332 MOHHTOPHHT i KOHTPON MPH HACEKOMHY HEMPHUATENH 10 LAPEBHIIATA,
noxTtopadT JfumuTsp HBanor Bemuer

Ynen na mavaHoTo sypu: wi.-kop. o ['eopru Isetkos [eoprues, MucTATYT 3a ropara
— bAH, nay4Ha cienHan=ocCT ,,JlecoMeNnnopauH, 3aIHTa Ha TOPUTE M CIICIAATHH TI0JI3BAHHSA B

ropuTe®, 3amoBe] 3a HazHavaBaHe Ha HOK No PJT 05-165/28.07.2026 .

I. Kpatke npeacTaBsHe Ha JOKTOpaHTa

Humursp HBanos Bemues e poner Ha 13.12.1972 r. B rp. Pasyor. Ilpes nepuoma 1995-
2000 . ce obyvara B IO0rozananen yausepcutet ,,Heodur Puncku®, keIeTo ce ITHILIOMHpPA KaTo
MArucTup 10 ,, ArpoMeHIKMBHT. [Ipez 2007 r. e HazHadeH B MHCTHTYT 0 HapeBHLaTa — Ip.
Knexa, kpaeTo paboTi KaTo acHCTEHT Jo Hactosimus MoMmeHT. [Ipes 2021 r. e 3auucieH kaTo
TOKTOPAHT camocTosTeNHa hopMa Ha o0ydeHre B UHCTHTYT o moYBO3HAHME, aTPOTEXHOIOTHH
1 3amura Ha pacTeHusra "Hmkona I[lymkapos”. Crnex usnbiHeHHe Ha oOpa3zoBaTeliHaTa H

Hay4Ha nporpama, npes 2024 r. e oTYUCIEH ¢ MpaBO HA 3AITHTA.

II. O6ma xapakTepHcTHKA HA JHCEPTALEATA U aBTOpedepaTa — 00eM U CTPYKTYpa

Hucepraunonsuar 1pya Ha Jlumutep Bemues cuappika 144 crpannnm texct, Brmousam 10
TabIMIM, 64 GHrypH H CIIMCEK Ha JTHTepaTypa ¢ 274 3arnasud — 30 Ha KBpHIMIA U 244 Ha TaTHHHIA.

HucepramuaTa e cTpyKTypHpaHa B 7 pasjelia: YBOJ; JIHTepaTypeH Mperfes; Lel W 3aj1aqu;
MaTepHal M METO/IM; Pe3y/ITaTd M o00ChXIaHe; H3BOAH; NpHHOCH; OubGrorpadns.

PesynraTute i 06chknaHeTo ca MpeAcTABEHU Ha 65 CTpaHMUM, TPYIIHPaHH B TPH MOApa3ziena,
TIOCBETEHH Ha KIIFOY0BH HACEKOMHH BpeuTen: Tanymecus dilaticollis Gyllenhal, 1834 (Coleoptera:
Curculionidae), Diabrotica virgifera virgifera LeConte, 1868 u Qulema melanopus (Linnaeus, 1758)
(Coleoptera: Chrysomelidae).

Ilpeacrarenust aBTOpedepar e muadopMaTHBeH W oTpassea OOEKTMBHO CTPYKTypaTa H

ChABPKAHUETO HA JUCEPTALMOHHKSA TPYII.



III. AxTyaaHoCT HA H3CJIeIBaHHA Opobiem

Huceptauvonnuar Tpya Ha JluMuatep BemueB e opuruHamHa HayuHa paspaboTka,
CBBP3aHA ¢ BAXKHO M3CIECIOBATEICKO HAUpaBIeHHE — ApUiaraHe Ha OHONOTHYHH CPEACTBa 3a
MOHHUTOPHHT B Gopla ¢ HaceKOMHH BpEAHTENH IO lapeBuuara (Zea mays L.), kodTo € oT
M3KTIOYHMTENHO 3HAYEHHE 34 M3XPAHBAHETO HA YOBEYECTBOTO H  Pa3BUTHETO Ha
’KHBOTHOBBACTBOTO.

TemaTa Ha MHCEPTAITHOHHUA TPYA € aKTyalHa H yAauHO u3bpana. OGeKT Ha H3c/eBaHe
ca IBa OT Hal-ONacCHHTE M HKOHOMHYECKH 3HAYHMM MECTHH HACCKOMHH BpPEIMTENH O
uapepunata B bworapus — cuBuAT napesuden xobotuk (Tanymecus dilaticollis) wn
obuKHOBeHaTa xuTHA nuaABKLA (Oulema melanopus), KakTo ¥ eIMH HEOTAABHA UHTPOAYIHPAH
B cTpaHaTa BHJ — 3aMaHUAT UapeBU4YeH KopeHos yepeeil (Diabrotica virgifera virgifera).

[Ipon3BoacTBOTO Ha mapeBHLA ¢ HEMHCTMMO (€3 3alluTa Ha MOCEBHTE OT HACEKOMHH
Bpeaurend. [IpoapmxaTennara ynoTpeba Ha XMMHYHN MHCEKTHIIH/IH BOIM A0 3aMbPCSBaHe HA
OKOJIHATa cpejla, HapyllaBaHE Ha €KOJNOTHYHOTO paBHOBECHE, HaJMYHE HA OCTAThYHH
KOJIHYeCTBA AKTHBHH BEINECTBA B 3eMeeNckara NMpOAYKIHS, IPHYHHABAINY 3paBOCIOBHH
NpoOIEMH MPH XOpa M XMBOTHH U pejlMla APYTH APYTH HETATHBHH SBJIeHHWs. B Tasu Bpe3ka
TBPCCHETO Ha BBH3MOXHOCTH 3a H3MOJI3BaHEe Ha OHONOTHYHA NPOAYKTH H CpeacTsa 3a
MOHMTOPHHT H OopOa ¢ Half-ONacHHTe HaceKOMHHM BpEOHTENH B 3eMEACIUETO € OT
H3KIOYUTEIHO 3HAYeHHeE 3a MoAodpsaBaHe Ha cTaDUITHOCTTA Ha ATpOLIEHOZMTE, ChXpaHsBAHE HA

OHOJIOTUYHOTO pazHOOOpa3He B TAX U NPOM3IBOJACTBO HA 3APABOCIOBHH XPaHH.

1V. JIarepaTypHa ocBeIOMEHOCT H TeOPEeTHYHA IOAr0TOBKA HA KaHIUIATA

ABTOPBT NOKa3Ba MHOIO A0OpH MO3HAHMA IO TeMara Ha JWUCEPTAHHOHHMS TpPYI.
HarrpaBeHO € cBAOBpXAaTeNTHO XPOHONOTWHHO MpEe/ICTaBAHE W aAHANH3 Ha IOIHTHKHTE B
Eppone#cknd cbio3, HACOUEHH KbM OCHTYpSBaHE Ha XapMOHHIMPAHA 3aKOHOJATE/IHA paMKa 3a
npaBHIIHA M Oe30nacHa ynoTpeba Ha IPOIYKTH 3a pacTUTENIHA 3aMIMTA, HAMalABaHe yroTpebara
Ha HaW-OMACHHTE INECTHMIINAN, MHTETPHUPAHO YIIPABICHHE HA BPERMTENIHTE, HACOYECHO KBM
IIPOU3BOACTBOTO HA 3/(paBH KYITYPH C Bh3MOKHO Haii-MallKit HapyIlleHHs Ha arpoeKOJIOTHYHHTE
CHCTEMH, M3NON3BaHE HA ChBPEMEeHHH Oe30macHH MeTOAH 3a MOHHTODHMHT, HAChpyaBaHe Ha
€CTECTBEHHTE PETYIHPAIIH MEXaHH3MH M H3I0I3BAHETO Ha OHOMHCEKTHIHAN B HHTEIPHPAHOTO

YIPABJICHHE Ha BPpEAUTCIUTE 34 CMCTKa Ha XMMHYHH NIPOIXYKTH H Ap.



JluTepaTypHHAT TIIperfe/l BKIIOYBA OCHOBHA WHQpOPMAalMA 3a MW3MON3BAHETO Ha
CeMHAOXUMHKAIH (IIOJTOBH U ArpeTalliOHHH (epoMOHH, KalipOMOHH, CHHOMOHH H Jp.) 3d MacoB
YIOB ¥ IMOJNOBA JE30PUCHTAUNA Ha BpPEJHTENH B CEICKOTO H TOPCKOTO CTOMAHCTBO,
MUKpOOHATHA W OMOXMMWYHM INECTHIHIM, NPOJYKTH C €HTOMONATOTEHHW HEMATOAH H
€CTECTBEHH BParoBe Ha HACCKOMHTE.

OcofeHo NEHHA € MTepaTypHATa CIPaBKa 3a TJIaBHHTE MOPQOIOTHYHM IHArHOCTHYHH
Oesle3n M 3HAHHATA 32 OMONOTHATA, CKOJIOTHATA, MOHHTODHHKA H KOHTPONA Ha KITIOHOBHTE
HACEKOMM, OOEKT Ha THCEPTALIMOHHHUS TPY/I.

Ha Gasata Ha nopoGuus MHTepaTypeH nperies ca GopMyTHpaHH paboTHH XMIIOTE3H H ca
3aiBCHH PEATHCTHYHH LENM M 3ajJa4d 3a M3cIeqBaHe Ha (epOMOHOBATA KOMYHHKALMA TpPH
CHBMS UapeBHYEH XOOOTHHK, NPOYYBAaHE HA BH3MOXHOCTTA 3a MPAKTHYECKO NPHIOKEHHE Ha
OPraHHYHH ATPaKTAHTM W OUEHKA Ha e(EeKTHBHOCTTa Ha OHONpemapaTd Cpelly H3GpaHHTe

BPCOAUTEIIH.

V. MeToan4eH noaxon

IIpy nnanMpaneTo Ha eKCIIEPUMEHTHTE 3a H3MMTBAHE HA OUOJIOTHYHATA AKTHBHOCT Ha
CHHTETHYHH BelleCTBA ca W30paHH IOZXOIAINY, AampoOMpaHM T[0-paHO CheTHHEHMS,
JUCTIEHCEPU W JIOBHIIKH.

IIpu Tanymecus dilaticollis ca 3amaraHM cepHH OT ONHMTH 3a H3ACHABAaHE Ha
aTpaKTHBHOCTTA Ha CHCTABA HA NpHMaMKara, epeKTa Ha JuCleHcepa BEPXY aKTHBHOCTTA Ha
npEMaMKaTa H edekTa Ha au3aiiHa Ha noBWiIKata. C MoMomTa Ha NEIUTHBH JIOBHIKH €
IPOBEKIAH MOHHUTOPHHT HAa CE30HHATa aKTMBHOCT W € HM3MIHMTAHA aTPaKTHBHOCTTA HA YXKUBH
MBKKH H XCHCKH MHIMBHAM Ha BpemuTells. B nabopaTopHU U TONEBH YCJIOBHA € M3NMTaHA
€hEKTHBHOCTTa Ha CTEPUYHO Maclo oT OsAn prraH, GHOMHCeKTHIMAa Hatypanuc — mam Ha
eHTOMonaroreHHara rv0a Beauveria bassiana (Bals.-Criv.) Vuill. u npogyxkta ¢
CHTOMOTIATOT¢HHH HEMATO/IH HA OCHOBATA Ha Steinernema carpocapsae (Weiser) (Nemastar® u
Nematop Kifer-Stopp trap®).

Ilpu Diabrotica virgifera virgifera MOHUTOPUHI'BT Ha CE30HHATA AKTHBHOCT € TIPOBEXIAH
€ IIOMOINTA Ha IBETHW JICIUIMBH NHOBUIKH Oe3 npumaMku u KLP+ noBunxu ¢ depoMoHHn 1
pacTUTEeNHU ipEMaMKH. B mabopaTopHn ycnoBus € u3nutan edeKra Ha eTepHYHH MacJia oT 6
pHTraH BEPXY BB3IPAaCcTHH HHIMBHIH H JIETATHOTO AeHCTBHE Ha maM Ha Metarhizium pemphigi
(Driver and R. J. Milner) Kepler, S. A. Rehner and Humber.

Hpu Oulema melanopus ca npoBeneHH OMUTH B 1a0OPATOPHH YCIOBHS 33 M3IKMTBAHE Ha

ed)eKTI/IBHOCTTa Ha OMOMHCEKTHIIHIA HaTypEUIHC BBPXY JIAPBH H BB3paCcTHH HHAHNBHIH.



CratucTHYecKUTE aHATH3W ca H3BbpeHn ¢ nporpamatra STATISTICA 7.0. wm

Microsoft Excel.

VL. 3uHauuMocT u ybeaMTeNHOCT Ha TOUyYeHMTe pe3y.ITATH, HHTEPNPETAIUHH W

H3BOIH

Pesynratute oT nabopaTopHHTe M HONCKH €KCIEPUMEHTH ca GasHpanM Ha CONMAHA
METOANYHA OCHOBA W €a HAIBJIHO JOCTOBEPHH. TepeHHHUTE OMATH ca U3BBLPLIEHK HA Oa3aTa Ha
yOenuTenHa U B 3HAUMTENIHA CTETICH OPUTHHAIHA METO/MKE, TIPH JOCTAaThYeH Gpolt TOBTOpeH S
¥ KOHTpomd. ToBa BoaW 10 NOMyYaBaHe HAa KAYECTBEHM AaHHH, KOMUTO clej TOIXOIAINa
CTATHCTUYECKA IPOBEpPKa YOEUTENHO CIIyKaT 3a MOCIICIBAIIH AHAJIM3H H HHTEPIPCTAUH.

AHaIM3BT HAa JIAHHMTE H ONEHKaTa Ha pe3ylTaTHTE Ca HAaNpaBeHH Ha 6asata Ha
TOIXOASIIY ITapaMeTPUYHH U HemapaMeTpudHH MeTodH (ANOVA u Kruskal-Wallis H test),
CJlejl NPOBEpKa 3a XOMOTEHHOCT Ha JucHepcHara uped Tecta Ha Levene. [IpH 3HaumMH
JIOKA3aTENCTBA HIIK Pa3M4Ms ca IPOBEXKIAHH MOCIICABANH CTATHCTUYECKH aHAH3M (post hoc
TecT, Least Significant Difference, Mann—Whitney U test).

Buonornunara epukacHocT Ha MpOAYKTa 3a pacTHTENHA 3amuTa Harypantuc e usuncnena
o popmynata Ha Henderson-Tilton, a merannure kouuentpamua LCso u LCop — BB3 0cHOBa Ha
Probit amamms. Ilpuw cMmBpTHOCT Hag 5% B KOHTPOIHHTE BAPHAHTH HpH 1aGOPATOPHUTE
€KCIIEPUMEHTH € u3noni3BaHa GopMynara 3a kopekuus Ha Schneider-Orelli.

JIuTeparypHaTa 0CBEIOMEHOCT H H3CIEIOBATEIICKHAT OITHT Ha JOKTOPAHTA MY [I03BOJISBAT
Jia THJIKYBA IIPaBHIIHO COOCTBEHHTE CH €KCIIEPHMEHTAIHHE JIaHHH, J1a TH CPaBHABA C pe3y/ITaTHTE
Ha JPYTH aBTOPH | /Ia HATIPABH aJcKBATHH U3BOJIH.

HucepraunoHHusAT TpyA € 6orato oHarIeleH ChC CHAMKOB MATEpUANT OT NabopaTopHHTE

H MTOJICKUTE OTIHTH.

VII. [Ipunocn Ha qHcepTAMOHHHASA TPYA
IlocTaBenute paGoTHM XMIOTE3H B JIMCEPTAIlMOHHUS TPYA ca AOKA3aHW M C HETO ca

HamnmpasCHH COMHAHH Hay‘-IHO-lbyHIIaMEHTaJIHH U HAYIHO-TTIPHIIOKHH IIPHHOCH,

HAYYHO-OYHIAMEHTAJIHUA TTPUHOCH
Ilpu Tanymecus dilaticollis 3a nbpBU NBT ca NOMYyUYEHH JaNHH 3a M0JI0Ba hepoMOHHA
KOMYHHMKAUHA H ca ycTaHoBeHH arpakranTtu (E2-60H, Z3-60H 1 Taxna cMec B CLOTHOUIEHHE

1:1), kouTo QyHKIMOHHPAT KATO XPAHUTETHH ATPAKTAHTH (KalpOMOHH).



3a mepBH MLT € OlleHeHa GHONOTHYHATA AKTHBHOCT HA ETCPUYHO MAclo OT Gsul pura
cpemy Bb3pacTHH Ha T. dilaticollis u Diabrotica virgifera virgifera 8 nabopaTopHH yCIOBHS U €
YCTaHOBEHO, 9€ TO HMa TOKCHYEH e()eKT MPU IBaTa BH/IA, KATO 3aIaTHHUAT [IapEBHYEH KOPEHOB
UepBEi € MO-YyBCTBHTEIIEH HA M3MUTaHUTE eMyIcHH. OTKPUTHETO HMa He camo (yHIaMeHTATHA
CTOHHOCT, HO B ObJcHICe TO MOXe Xa HAMEpH TNpPHIOXKEHHE B HHTETpHpaHaTa ropba ¢
BPEIUTETUTE KATO aNTEPHATHRA HA XUMHYHHUTE HHCEKTHIHAN.

3a IBPBU BT € yCTAHOBEH MHCeKTHIMIEH edekt Ha Hatypanne (mam ATCC 74040 ua
CHTOMONATOreHHata rvla Beauveria bassiana) mo otnomenwe Ha T. dilaticollis v Oulema
melanopus, TIPA KOETO JlapBuTe HAa OGHKHOBEHATA XMTHA NMHABHIA CA [0-YYBCTBHTENHH B
CpaBHEHHE C BB3PACTHHUTE WHIHBHIH Ha BUIA.

B brarapus 3a nhbpBu BT ¢a H3LHTAHU UPOXYKTH, ChIBPXAUIH Steinernema carpocapsae
cpewty 7. dilaticollis m ca permcTpupaHu WH(EKUHH C HEMATONM B MBPTBH HHAMBHAM Ha
BpEIUTEIA.

Iomy4yenu ca HoBM naHHH 3a maToreHHocTTa Ha Metarhizium pemphigi (mam AMEP28)
CIIpAMO BE3PAcTHH Ha D, virgifera virgifera.

3a 1BpBH NbT B bBJIrapus ca MoMy4eHH HOBH JIaHHH 3a Ce30HHATa JHHAMHKA Ha JICTCK Ha
D. virgifera virgifera apes manomssane Ha KI.P+ oBrIKE ¢ 1BoliHA TpuMaMKa (I0T0B (hepoMOH
+ pacTUTENEH aTPAKTAHT).

B moncku onuTH € N0KasaHo, Ye CHCTABBT Ha MPHAMaMKaTa, THIBT HA JUCHEHCEpPA H
JM3aHHBT Ha JIOBMNKATA ca BaXHM (AKTOPH, KOHTO OKa3BaT BIHMAHHE BBPXY YJIOBHTE HA

BB3pacTHUTE UHAMBKIH Ha T. dilaticollis.

HAYYHO-TIPMITOXHH [IPHHOCH

Ycranopeno ¢, uye TAL nemmusn noBwiku (Csalomon®, Varapus) ¢ IIpHMaMKH
IJBykoMNoHeHTHa cMec Ha E2-60H n Z3-60H (1:1) ca mogxoasmo cpencTso 3a MOHHTOPHHET Ha
Ce30HHATa aKTHBHOCT Ha BL3pacTHH WHIUBWUMM Ha T. dilaticollis.

HoxasaHo ¢, ye Nemastar® e moxoasm 3a 6opba cpemry sw3pactan Ha 7. dilaticollis.

YcranoseHo e, ue KLP+ noBuiku B KoMGUHANNS ¢ 1BOMHA IPHMaMKa (TI0JT0B (hepOMOH +
PacTHTENeH aTPaKTaHT) ca MOAXO/IATIO CPEJCTBO 3a MOHUTOPHHT Ha D. virgifera virgifera.

CnpaBKaTa 34 HAYYHHATE NPHHOCH HA KaHAHJaTa € H3rOTBeHA abCcoMmOTHO KOpPEKTHO.



VIIL. Onenka Ha Ka4ecTBOTO HAa HAYYHHTE My6IAKALMY, 0TPA3IABAMM PE3YITATATE B
AUcCepPTANHATA

HokTopanThT HMa o060 22 HAaYYHH TpyAa, BKIIOYHTENHO 6 CTATHM C PE3yITATH OT
W3CIeABaHUA 10 TeMaTa Ha JHCCPTAllHOHHHA TPYA. T¢ Ca HANHMCAaHM HA aHTTHHCKHE e3WK M ca
OTNeYaTaHu B peepUpaHy CIHCAHUA, B T.4. H3aHHA oT 6azata gqannu Ha Web of Science (WoS)
¢ umnakt ¢axrop (IF) u Scopus ¢ SJR: Acta Entomologica Bulgarica, Journal of Mountain
Agriculture on the Balkans, Cereal Research Communications (WoS 1.240; SJR 0.336; Q2),
North-Western Journal of Zoology (WoS 0.700; SJR 0.259; Q3), Journal of Central European
Agriculture (SJR 0.208; Q3) u Biologia Futura (WoS 1.800; SJR 0.392; Q3). ITy6nukauuute ca
KOJCKTHBHH, B JJB¢ OT KOHTO JOKTOPAaHTBT € Ha IIEPBO MACTO, B TPH HA BTOPO MICTO U B €JHA —
Ha YeTRBPTO MACTO.

ITyGnvkanuuTe ca M3UANO CBBP3aHH ¢ JHCEPTAUHOHHHS TPYX H OTPAa3siBaT ChIICCTBEHH
9acTH OT Hero. EjxHa oT TaX € 0030pHa BEpXy eHTOMONAToreHute Ha Tanymecus dilaticollis,
Oulema melanopus w Diabrotica virgifera virgifera (Takov et al., 2023). Jlpyrute OpeacTaBsaT
pesyntatk ot ynosu Ha I. dilaticollis u D. virgifera virgifera ¢ xananu, 3apefieHH cbC
cuHTeTHYeHH aTpakTaHTH (Toshova, Velchev, 2012; Velchev et al., 2019), usuurBane Ha
€TePUYHO Macyo oT OAn puran u Metarhizium pemphigi cpemy D. virgifera virgifera (Toshova
et al., 2022), Beauveria bassiana cpemty D. virgifera virgifera n O. melanopus (Velchev et al.,
2023) u enToMonaroreHHy HeMatomu cpemy 7. dilaticollis (Toshova et al., 2024).

Tpn ot my6mikanunre Ha kanaunara (Toshova et al., 2022, 2024; Velchev et al., 2023) ca
IIHTHPaHK 9 MBTH OT Jpyru aBropy. lllect muTHpaHus a HANPABEHH B PEHOMHPAHH CIHCAHUS
or Oasure maHHauM Ha WoS u Scopus ¢ IF u SJR ungexc (Frontiers in Microbiology, Insects,
Journal of Plant Diseases and Protection, North-Western Journal of Zoology, Plant Protection
Bulletin, Revista De La Sociedad Entomoldgica Argentina), ase B pedpepupanu criicanus oe3
IF u SJR unaexc (Romanian Journal for Plant Protection, Molecular Entomology) u eano B
kuura (Insect Pest Challenges in Cereal Crops - Current Scenario and Sustainable Management
Strategies).

PesyntatuTe OT AWcepTAUHOHHHS TPYA ca MpeACTAaREHH HA pelMlia HAIMOHATHHM H
MeXIyHapoaHd Hayuau (opymH: Budapest, Hungary (2010 r.); Codms (2011 r.); Vilnius,
Lithuania (2012 r.); Baoshan, China (2018 r.); Codus (2021 r.); Turkey & Bulgaria (2021);
Crapocen (2022 r.); Sofia, Bulgaria (2022 r.); Antalya, Turkey (2022 r.); Kuexa (2024 r.); Bali,
Indonesia (2024 r.); Gaziantep, Turkey (2026 1.).



IX. Kpuruqnn Gelexkn, BLIPOCH A MPENOPHLKH KbM KaHANIATA
HaMam KpuTHIHM OeneXKH M BBIPOCH KBM JMCEPTALHOHHHS Tpya. OrtbenszanuTe
HE/IOCTaTBUH B PHKOIMMCA M MPENOPHKUTE, HANPABEHW Ha MPeIBAPHTENHOTO OGCHKIAHE, ca

OTCTPaHCHH OT KaHIHOAaTa.

JAK/IIOYEHUE

AucepraiinoHHusT Tpya Ha JluMuThp Bemdes e opurnnamma pazpa6orka, H3TpajicHa Ha
OCHOBATA Ha TOMSAM 00eM eKCHEpHMEHTANCH MaTepMal, NPABUIHO AHATH3HPAH U
VHTEpIpETHpan. JIOKTOpaHTBT MOKa3Ba YMEHHS 3a TpPORSKIAHE HA EHTOMOIOTHYHM
M3CJIEBAHUS, CHOCOOHOCT 3a aHANMM3 M OLEHKA Ha eKCHEpHMEHTAIHM JAHHH W Harjaca 3a
myOnuKkyBaHe Ha HaydHH pesynTaTd. C paspaGoTBAHETO Ha JUCEPTALMATA CA HAIILIHCHH
OCHOBHHTE LEIM HAa JOKTOPaHTypaTa — 00pa3oBaTellHa M Hay4HAa, NPH KOETO KAHAHIATHT
yOeauTeIHO AEMOHCTPHpA MIOTEHITHA 34 H3BBPIIBAHE HA KAYECTBEHA HAYIHOM3CIIeHOBATENCKA
JeHHOCT.

Bb3 oCHOBa Ha NpPHIOXKEHATE OT JOKTOPAHTA DPa3/MYHH METONH H4 H3CIeABAHE,
[IPABHJIHO H3BEACHUTE CKCIICPHMCHTH, HalpaBeHHTe OO0OOLIEHHS W H3BOIM CYUMTAM, Ye
IIpEICTABCHHAT JIKCEPTALIMOHEH TPYA OTroBaps Ha HauckBaHuATa Ha SPACPE u [Tpasusmunka 3a
YCIOBHATA H peda 3a NpuUAoOMBaHe Ha HaydHH CTENEeHM W 3a 3aeMaHe Ha aKkajeMHYHU
AmexHocTH B CCA,

ToBa My 1aBa ocHOBaHHeE J1a OUCHA ONOXKUTETHO THCEPTAUROHHHSA TPYJ | J1a IpeaIoka
fia ce npuchan Ha umursp Usanos Bemues o6pazoBatennara u HaywHa cTemeH ,,JIokTop” B
o6acT Ha BACIIE o6pa3oBanne 6. AIpapHH HayKH B BeTepHHApHA MeJIHIHHA, podecHoHAHO
HanpaBieHWe 6.2 PacTHTenHa 3aluTa, HAyYHa CHENHATHOCT , PacTHTelHA 3aIquTa

(eHTOMOMNOTHS) .

Hara: 18.10.2026 . H3TrOTBUWI PELIEH3USTA:
Y

9I1.-KOp. eopru ['eoprucs
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I. Brief Profile of the Doctoral Candidate

Dimitar Ivanov Velchev was bormn on December 13, 1972, in the town of Razlog. From
1995 to 2000, he studied at the South-West University "Neofit Rilski," where he earned a
Master’s degree in Agromanagement. In 2007, he joined the Maize Research Institute in the town
of Knezha, where he has worked as an assistant researcher to the present day. In 2021, he enrolled
as a doctoral student (pursuing an independent study program) at the "Nikola Pushkarov"
Institute of Soil Science, Agrotechnologies and Plant Protection. Having completed the
educational and research program, he concluded his studies in 2024 and is now eligible to defend

his doctoral thesis.

II. General characteristics of the dissertation and the abstract — volume and

structure

Dimitar Velchev’s dissertation consists of 144 pages of text, including 10 tables, 64 figures,
and a bibliography comprising 274 entries—30 in the Cyrillic script and 244 in the Latin script. The
dissertation is structured into 7 sections: Introduction, Literature Review, Aim and Objectives,
Materials and Methods, Results and Discussion, Conclusions, Contributions, and Bibliography.

The results and discussion are presented across 65 pages, grouped into three subsections
dedicated to key insect pests:Tanymecus dilaticollis Gyllenhal, 1834 (Coleoptera: Curculionidae),
Diabrotica virgifera virgifera LeConte, 1868 and Oulema melanopus (Linnacus, 1758) (Coleoptera:
Chrysomelidae).

The submitted abstract is informative and objectively reflects the structure and content of the

dissertation.



III. Relevance of the Research Problem

Dimitar Velchev’s dissertation is an original scientific study focused on an important area
of research: the application of biological agents for the monitoring and control of insect pests
affecting maize (Zea mays L.) — a crop of critical importance for feeding humanity and for the
development of livestock farming.

The topic of the dissertation is timely and well-chosen. The research focuses on two of the
most dangerous and economically significant native insect pests of maize in Bulgaria —
Tanymecus dilaticollis and Oulema melanopus — as well as a species recently introduced into the
country Diagbrotica virgifera virgifera.

Com production is inconceivable without protecting crops from insect pests. The
prolonged use of chemical insecticides leads to environmental pollution, the disruption of
ecological balance, and the presence of residual active substances in agricultural produce—
which can cause health issues in humans and animals—along with other negative consequences.
In this context, exploring the use of biological products, as well as tools for monitoring and
controlling the most dangerous agricultural insect pests, is of critical importance for enhancing

the stability of agroecosystems, preserving their biodiversity, and producing healthy food.

IV. Candidate’s Familiarity with the Literature and Theoretical Preparation

The author demonstrates a very good command of the subject matter of the dissertation. A
comprehensive chronological overview and analysis are provided regarding European Union
policies aimed at: establishing a harmonized legislative framework for the proper and safe use
of plant protection products; reducing the use of the most hazardous pesticides; implementing
integrated pest management—focused on producing healthy crops while minimizing disruption
to agro-ecological systems; employing modern, safe monitoring methods; and promoting natural
regulatory mechanisms as well as the use of bio-insecticides (in place of chemical products)
within integrated pest management, among other aspects.

The literature review covers fundamental information on the use of semiochemicals (sex
and aggregation pheromones, kairomones, synomones, etc.) for mass trapping and mating
disruption of pests in agriculture and forestry, as well as microbial and biochemical pesticides,

products containing entomopathogenic nematodes, and natural enemies of insects.



Particularly valuable is the literature review regarding the main diagnostic morphological
features, as well as the information on the biology, ecology, monitoring, and control of the key
insect species that are the subject of the dissertation.

Based on a detailed literature review, working hypotheses have been formulated, and
realistic research goals and objectives have been established regarding the study of pheromone
communication in the grey maize weevil, the investigation of the potential for the practical
application of organic attractants, and the assessment of the efficacy of biological preparations

against the selected pests.

V. Methodological Approach

When planning experiments to test the biological activity of synthetic substances, suitable
compounds — previously validated — as well as dispensers and traps were selected.

For Tanymecus dilaticollis, a series of experiments was conducted to investigate the
attractiveness of the lure composition, the influence of the dispenser on the lure's efficacy, and
the impact of the trap design. Seasonal activity was monitored using sticky traps, and the
attractiveness of live male and female specimens of the pest was also tested. Under both
laboratory and field conditions, the efficacy of white oregano essential oil, the bioinsecticide
Naturalis (a strain of the entomopathogenic fungus Beauveria bassiana (Bals.-Criv.) Vuill.), and
products containing entomopathogenic nematodes — specifically Steinernema carpocapsae
(Weiser) (Nemastar® and Nematop Kifer-Stopp trap®) — was evaluated.

For Diabrotica virgifera virgifera, the monitoring of seasonal activity was conducted using
unbaited colored sticky traps, as well as KLP+ traps equipped with pheromone and plant-based
lures. Under laboratory conditions, the effect of essential oils from Origanum heracleoticum on
adult individuals was tested, along with the lethal action of a strain of Metarhizium pemphigi
(Driver and R. J. Milner) Kepler, S. A. Rehner and Humber.

Laboratory experiments were conducted on Oulema melanopus to test the efficacy of the
bioinsecticide Naturalis against larvae and adults.

Statistical analyses were performed using the software STATISTICA 7.0 or Microsoft

Excel.

V1. Significance and persuasiveness of the obtained results, interpretations, and
conclusions
The results from the laboratory and field experiments are based on a solid methodological

foundation and are entirely reliable. The field trials were conducted using a robust and, to a



significant extent, original methodology, incorporating an adequate number of replicates and
controls. This yielded high-quality data which, following appropriate statistical verification,
serve as a sound basis for subsequent analyses and interpretations.

Data analysis and the evaluation of results were performed using suitable parametric and
non-parametric methods (ANOVA and the Kruskal-Wallis H test), following an assessment of
the homogeneity of variance via Levene’s test. In cases where significant evidence or differences
were identified, follow-up statistical analyses (post hoc tests, Least Significant Difference, and
the Mann—Whitney U test) were conducted.

The biological efficacy of the plant protection product Naturalis was calculated using the
Henderson-Tilton formula, while the lethal concentrations (1.Csp and LCop) were determined via
Probit analysis. In laboratory experiments where mortality in the control groups exceeded 5%,
the Schneider-Orelli cotrection formula was applied.

The doctoral candidate’s familiarity with the existing literature and their research
experience enable them to accurately interpret their own experimental data, compare these
findings with the results of other authors, and draw appropriate conclusions.

The dissertation is extensively illustrated with photographs from the laboratory and field

experiments.

VIL. Contributions of the Dissertation
The working hypotheses formulated in the dissertation have been substantiated, and the

work makes solid contributions of both a fundamental and an applied scientific nature.

SCIENTIFIC-FUNDAMENTAL CONTRIBUTIONS

For Tanymecus dilaticollis, data on sex pheromone communication have been obtained for
the first time, and attractants (E2-60H, Z3-60H, and a 1:1 mixture thereof) have been identified
that function as food attractants (kairomones).

For the first time, the biological activity of white oregano essential oil against adults of
T. dilaticollis and Diabrotica virgifera virgifera has been evaluated under laboratory conditions.
It was found that the oil exerts a toxic effect on both species, with the western corn rootworm
showing greater sensitivity to the tested emulsions. This finding holds not only fundamental
scientific value but may also, in the future, find application in integrated pest management as an
alternative to chemical insecticides.

For the first time, an insecticidal effect of Naturalis (strain ATCC 74040 of the

entomopathogenic fungus Beauveria bassiana) has been established against 7. dilaticollis and



Oulema melanopus, with the larvae of the cereal leaf beetle proving more susceptible than the
adult individuals of the species.

In Bulgaria, products containing Steinernema carpocapsae were tested for the first time
against T. dilaticollis, and nematode infections were documented in dead specimens of the pest.

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

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

Field trials have demonstrated that the composition of the lure, the type of dispenser, and
the design of the trap are significant factors influencing the capture of adult T. dilaticollis

specimens.

SCIENTIFIC AND APPLIED CONTRIBUTIONS

It has been established that TAL sticky traps (Csalomon®, Hungary), baited with a two-
component mixture of E2-60H and Z3-60H (1:1), are a suitable tool for monitoring the seasonal
activity of 7. dilaticollis adults.

It has been demonstrated that Nemastar® is suitable for the control of T dilaticollis adults.

It has been established that KLP+ traps, used in combination with a dual lure (sex
pheromone + plant attractant), are a suitable tool for monitoring D. virgifera virgifera.

The overview of the candidate’s scientific contributions has been prepared with complete

accuracy.

VIIL. Assessment of the quality of scientific publications reflecting the results in the
dissertation

The doctoral candidate has a total of 22 scientific works, including 6 articles presenting
research results related to the dissertation topic. These are written in English and published in
peer-reviewed journals, including publications indexed in the Web of Science (WoS) database
(with an Impact Factor, IF) and Scopus (with an SJR metric): Acta Entomologica Bulgarica,
Journal of Mountain Agriculture on the Balkans, Cereal Research Communications (WoS 1.240;
SIR 0.336; Q2), North-Western Journal of Zoology (WoS 0.700; SJR 0.259; Q3), Journal of
Central European Agriculture (SJR 0.208; Q3), and Biologia Futura (WoS 1.800; SIR 0.392;
Q3). The publications are co-authored; the doctoral candidate is listed as the first author in two

of them, as the second author in three, and as the fourth author in one.



The publications are entirely related to the dissertation and reflect significant portions of
it. One of them is a review of the entomopathogens of Tamymecus dilaticollis, Oulema
melanopus, and Diabrotica virgifera virgifera (Takov et al., 2023). The others present results
from the trapping of T. dilaticollis and D. virgifera virgifera using traps baited with synthetic
attractants (Toshova, Velchev, 2012; Velchev et al., 2019), as well as the testing of white oregano
essential oil and Metarhizium pemphigi against D. virgifera virgifera (Toshova et al., 2022),
Beauveria bassiana against D. virgifera virgifera and O. melanopus (Velchev et al., 2023), and
entomopathogenic nematodes against 7. dilaticollis (Toshova et al., 2024).

Three of the candidate’s publications (Toshova et al., 2022, 2024; Velchev et al., 2023)
have been cited 9 times by other authors. Six citations appear in reputable journals indexed in
the Web of Science (WoS) and Scopus databases — possessing Impact Factor (IF) and SJR indices
(Frontiers in Microbiology, Insects, Journal of Plant Disecases and Protection, North-Western
Journal of Zoology, Plant Protection Bulletin, and Revista De La Sociedad Entomolégica
Argentina) — two in peer-reviewed journals lacking IF and SJR indices (Romanian Journal for
Plant Protection and Molecular Entomology), and one in a book (Insect Pest Challenges in Cereal
Crops — Current Scenario and Sustainable Management Strategies).

The results of the dissertation have been presented at a number of national and international
scientific forums: Budapest, Hungary (2010); Sofia, Bulgaria (2011); Vilnius, Lithuania (2012);
Baoshan, China (2018); Sofia, Bulgaria (2021); Turkey & Bulgaria (2021); Starosel, Bulgaria
(2022); Sofia, Bulgaria (2022); Antalya, Turkey (2022); Knezha, Bulgaria (2024); Bali,
Indonesia (2024); Gaziantep, Turkey (2026).

IX. Critical remarks, questions, and recommendations for the candidate
I have no critical remarks or questions regarding the dissertation. The shortcomings noted
in the manuscript, as well as the recommendations made during the preliminary discussion, have

been addressed by the candidate.

CONCLUSION

Dimitar Velchev’s dissertation is an original piece of work, based on a substantial volume
of experimental material that has been correctly analyzed and interpreted. The doctoral candidate
demonstrates proficiency in conducting entomological research, an ability to analyze and
evaluate experimental data, and an aptitude for publishing scientific results. Through the

development of this dissertation, the primary objectives of the doctoral program—both



educational and scientific—have been fulfilled, with the candidate convincingly demonstrating
the potential to carry out high-quality research.

Based on the various research methods applied by the doctoral candidate, the properly
conducted experiments, and the generalizations and conclusions drawn, [ consider that the
submitted dissertation meets the requirements of the Law on the Development of the Academic
Staff in the Republic of Bulgaria and the Regulations on the Conditions and Procedure for
Acquiring Scientific Degrees and Occupying Academic Positions at the Agricultural Academy.

This provides grounds for me to give a positive assessment of the dissertation and to
propose that Dimitar Ivanov Velchev be awarded the educational and scientific degree of
"Doctor" in the field of higher education 6. Agricultural Sciences and Veterinary Medicine,

professional field 6.2 Plant Protection, scientific specialty "Plant Protection (Entomology)".
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