CUnEng

MaA-dey

Bx. N e

&0 Mo,

Ha JMCePTALMOHCH TP 3a [ONyYaBaHe HA OOpA3OBATE/HATE -H-HAYUHa CTeleH- /(0!

..20.%.

061acT Ha BHclIe obpasoBaHHe 6. ArpapHid HAYKM U BeTepUHApHA MEIULHHA, IpodecHOHANHO

!
|
PELIEH3USI |

Hanpapicnue 6.2, PacrHTenHa 3aimmura, HaydHa CHEMHMauHOCT PacTMTenna  3amuTa

(emTomomnorus)”
Tema u aBTOp Ha AHCEPTAHMOHHHMA TPYA: ,,BB3MOKHOCTH 3a IPHIIOKEHHE HA OMONOTHYHH

CpeacTBa 3a MOHHTOPHHT ¥ KOHTPOI IIPH HACCKOMHH HENPHATEIH 110 uapeBHuaTa“, pa3pa60TeH

ot JJumutsp MBaHor Benues, 10KTOpaHT B caMOCcToATETHA popMa Ha 0DydeHHe,

IeH HA HAYYHOETO Kypu: 1ou. 1-p Bacununa Jlumuesa Manepa, MHCTHTYT 110 3eMeEACIIAE —
Kapuobar, CesnckocTonancka akajieMus, HaydyHa cnemuanHoct 6.2. ,PacturenHa samura
(enTOMOIIOrHA)*, OIpe/e/ieHa 3a BhTPENIeH YIeH Ha HaydHOTO XypH cbe 3anoben Ne PJI 05-

165/28.07.2026 r. Ha npenceaarens Ha CelncKOCTONAHCKA aKaAeMHs.

I. KpaTko npeacTaBaHe Ha J0OKTOpAHTA

HumuTop UBasoB Benues € MarucTep no ,,ArpoMeHWJUKMBHT 0T KOro3anananus yHHBEpCHTET
wHeodut Puncku®. B mepuona 17.08.2021-17.08.2024 r. e nokropaHT B camoctosaTenHa popMa
Ha o0yuenre B UHCTHTYTA 110 TOUBO3HAHHE, arpOTEXHONIOTHH U 3alMTA Ha pacTenusTa ,Hukona
ITymkapos®. IMomoxun € uinuTdTe OT HHIMBHAYAIHHS ydeOeH mnaH mo obilla W crenyanHa
EHTOMOJIOTHA ¥ € OTYMCIIEH ¢ IIpaBo Ha 3auuTa cbe 3anosen Ne P/1-05-222/15.10.2024 r. na CCA.

[IpohecHOHANHATE M HAyYHMTE MY HHTEDECH Ca TpaiHO CBBP3aHH C arpOTEXHHKATa H
HKOHOMHKATA HA APEeBUUHOTO MPOH3BOACTBO, HEMPUATENINTE N0 LIAPEBHIATA, NPUIIOKEHHETO Ha
(EpOMOHHH H PpACTHTCIHH ATPAKTAHTH B pacTHTENHaTa 3aliuTa, OHOpa3sHOOOpa3sHeTo H
OMONOTHATA HAa HAceKOMHTE. Y4UacTBa B PEAMUA MHCTHTYIMOHATHHM H HalHMOHAIHH Hay4YHH
MPOSKTH M B HaydHH ¢opymH y Hac H B 4ykOuna. [lyGnukauHOHHaTa My aKTHBHOCT,
BKJIIOUHTCTHO B pedepHpaHd M HHAEKCHPaHH H3/laHMi, I0Ka3Ba TIOCIEIOBATENHO HAy4HO

Pa3BHTHC H YMEHHC 34 pa60Ta B HHTCPAUCIHHILTHHAPHH KOJICKTHBH.

II. O6ma xapaKTepHCTHKA HA AHCEPTALMATA H apTopedepaTa — 00eM H CTPYKTYpa

JlucepranHOHHHAT TPy € Hanucah Ha 148 crpanuim K cbabpxa 10 Tabmunyu u 64 ¢urypu.
[utkpans ca 274 ITHTEpATYpPHH M3TOYHHUKA, OT KOHTO 30 Ha KupuaHua U 244 Ha JaTHHHLA.
TpyasT € cTpyKTYpHpaH JIOrHYHO B YBOJI, TUTEpaTypeH NPETIE, e/ 4 3a/1a4H, H3C/ICI0BATENCKH
XHIIOTE3H, MATCPHAIHM M METOIH, pe3yirard W oOchkIane, H3BOAM, NpHHOCH, OubGnuorpadus,

CMIUCHK HA MyONMKALIMKTE M Y4acTHATA B HAYYHH (OPYMH.
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Hscnenpanero o6xpamia TpH BHAA MKOHOMHYECKH BAXKHU HEHPHSATENH 11O LAPEBHLATA — CHB
napesuuer xoboruux (Tanymecus dilaticollis), 3anageH napesuueH kopeHos gepseit (Diabrotica
virgifera virgifera) u oOuKHOBeHa XHTHA nusABHUa (Oulema melanopus). CTpykrypaTa cieasa
MOCTABEHATA JIe)l 1 MO3BOJSABA SCHO IIPOC/e/IIBAHE HA BPB3KATa MEXKIY PAadOTHHTE XHIIOTE3H,
eKCHepHMEHTHTE U GopMynHpaHHTE H3IBOIH.

ABTOpedepaThT NpeACTaBs BAPHO H B JOCTATHYHA ITHIHOTA ChbPIKAHHETO Ha JHCEPTALHATA.
B Hero ca orpazenn 1enTa, 3a/a4iTe, METOJUIHATE NOIX0I1, OCHOBHUTE PE3yJITaTH, H3BOAUTE,
IPHHOCHTE ¥ MyOMKanuuTe o TeMara. [locoueHo e, 4e HoMepanusaTa Ha TabIHIHTE H QUTypHTE
B aBTopediepaTa € CaMOCTOATEHA H HE ChOTBETCTBA HA Ta3W B JUCEpTAUMATa, KOETO HE

3aTpyAdHsABa BB3NIPHCMAHCTO HA H3INTOKCHHETO.

III. AkryanHocT Ha H3ciaeABaHuA NPobiem

TeMaTa e akTyaJiHa KaKToO B HAayUeH, TAKA U B IPAKTHKO-IPHIIOKeH acrexT. OrpaHHYaBaHeTo
Ha PHCKAa OT XMMHYHHTE IPOAYKTH 34 PacTHTENHA 3alllATa, PECTPHKLIAHTE BBPXY 4HacT OT
aKTHBHHUTE BEIECTBA M HEOOXOOUMOCTTA OT YCTOHYHBO HHTETPHpaHO VIIPABICHHE Ha
BPEAMTEIINTE MOCTABAT HEOOXOMMMOCT OT HAJEeMIHH METOJH 3a MOHHTODHHT H OHOIOTHYEH
KoHTpol1. ToBa € 0COOCHO BaXXHO IPH HApeBULATA — KYJITYPA ¢ [OISMO HKOHOMHYECKO 3HAaYCHHE
3a BuJrapys — ¥ IPH MECTHH H HHBa3HBHU HENIPUATEIH, 33 KOUTO BCE OLIE JIMIICBAT JIOCTATHUHO
edeKTHBHH anTepHATHBH Ha KOHBEHIIHOHATHUTE HHCEKTHIIH/H.

ChbueTaBaHeTO HA CEMHOXMMHYHH W BH3YallHU CTHMYJIH 32 MOHHTOPHHT ¢ H3IIMTBaHE Ha
€HTOMONATOreHHH I'bOH, EHTOMONATOTEHHH HEMATOIH U €TEPHYHO MACIIO OT OsJI pHraH OTToBaps

IpAKO HA CBBPEMCHHHTE H3HCKBAHHA 34 CKOJIOFOC'I)O6p33Ha PacTHTEHA 3alIUTA.

IV. JInTeparypHa 0cBe/l0MEHOCT H TEOPETHIHA NOATOTOBKA HA KAHIHIAATA

Jlureparypaust nperien € obeMeH W TeMaTH4YHO HacoueH. IIpeicraBeHM ca ¢hBpeMEHHaTa
KOHIIEMIIMA 32 HHTErPUpaHOo YIIPaBlIeHHUE Ha BPEAUTENTE, POIITA HA MOHHTOPHHIA H IparoBeTe
Ha HKOHOMHYECKA BPEIHOCT, BB3MOXXHOCTHTE Ha CEMHOXHMHMYHHTE ar¢HTH, OHOKMHCEKTHIHINTE
A TIPOOYKTHTE OT PACTHTENICH NPOM3X0A. 3a BCEKH OT IECIEBHTE BHJOBE €a pasrieNaHd
pasnpocTpaneHne, OHONOrMs, MKOHOMHYECKO 3HA4YeHHE, METOJH 3a8 KOHTpPOJ, XUMHYHA
KOMYHHKAIIHS H €CTECTBEHH BParoBe.

H3nonzeanero Ha 274 nutepaTypHH H3TOYHHKA, 1peo01a1aBallio Ha JJATHHHLA, [10Xa3Ba MHOTO
nobpa oceenoMeHocT. JIOKTOpaHTBT yMee Ja ChIOCTaBs COOCTBEHHTE PE3yNITaTH ¢ JaHHHTE Ha
APYTH QBTOPH M 12 OTYHTA OTPAHMHEHHSATA IPY NIPEeHacaHeTo Ha nabopaTopHa eeXKTHBHOCT KbM

INMOJICBH YCJIOBHA. Hape,u ChC CHLBPEMCHHHUTC HY6J'IHKaI_IHH OCHOBAaTE€IIHO Ca BKIIIOUYCHH H NMO-CTapH



dynpaMeHTAIHM H3TOUHHIM, ocobeHo 3a OHoNorusaTa U ekonorusata Ha T. dilaticollis, T xato Te

ChABPXKAT OA3UCHU TAHHU 3a BHJA.

V. MeTtoan4en noaxon

LlenTa e sicHo GopMyJIHpaHa U € KOHKPETU3HPaHa B YSTHPH OCHOBHH 3a/1a4H H IIET POBEPUMH
H3CNICTOBATENICKH XUIOTe3H. EkcnepuMeHTaiHara paGoTa BKIIOYBA NOJIEBM H NabOpaTopHH
onuTH. M3nurany ca CHHTETHYHH PACTUTE/IHU BELIECTBA H CMECH, Pa3iIHUHH THIIOBE AHUCIIEHCEPH
M JIOBHJIKH, XHMHYHH ¥ BH3YQJIHH CTHMYJH, KaKTO M OHOJIOTHYHH CPEJCTBA HAa OCHOBATa Ha
Beauveria bassiana, Metarhizium pemphigi, Steinernema carpocapsae ¥ €TepUYHO MacioO OT
Origanum vulgare subsp. hirtum.

[MoneBHTe OMHMTH ¢ JIOBHJIKH ca IIPOBEJCHU B I[OBTOPEHHS, ¢ KOHTPOJIHH BapHAHTH H
NOAXOMAII0 TPOCTPAHCTBEHO pasmonmkenue. Ilpocnenena e ce3oHHara axKTHBHOCT Ha
HEMIPUATEIUTE B MHOTOTOAMIIHN Habmoaerus. [Ipu nmaGopatopHute OHOTECTOBE ca H3MOJI3BAHH
TPajallMi OT KOHIIEHTPAllHH, KOHTPOJIHHM BapMaHTH W KOpeKuus Ha cMbpTHocTTa. OlicHEHa € ¥
(HTOTOKCHYHOCTTA HAa €TEPHYHOTO MAacio IPH MJIagd NapeBUYHH pacTeHHd. JlaHHHTE ca
obpabotenn ocaoBHO cbe STATISTICA 7.0 u Microsoft Excel npu npueto HUBO Ha 3HaYHMOCT
P < 0,05, kaTo ca NPUICKEHH MOAXOASLIH TapaMETPHYHH U HEeNapaMETPUYHH aHAIM3H CHOpen
XapakTepa Ha JIaHHHTE.

MeToAMYHMAT KOMILIEKC € pa3sHooOpa3eH, a/leKkBaTeH Ha TOCTaBECHUTE 3aJa4yll U B 3HAUNTEIIHA
creneH opuruHaneH. OcoOeHO MOJOKHUTEIHO OIEHSBAM ChYETaBAaHETO HAd MOHHTOPHHIOBH
IIOJIXO/IM C OIICHKA Ha cpelcTBa 3a OMOKOHTPOII M CTpeMexka 1adopaTopHHTE pe3yNTaTH Aa Obaar

IPOBEPSBAHH B IIQJIEBH YCIIOBUS.

V1. 3HauMMOCT H Y0eIHTEIHOCT HA NMOJIYyYeHHTE Pe3y/ITaTH, HHTCPNPCTANHA H H3BOIH

[Mony4ueHHAT eKCIEPHMEHTAJIEH MaTepHall € 3HAYMTENEH [0 00eM H 00XBallla IPOABIKHTEICH
nepHoa. PesynrariuTte MOAKpenaAT GpopMyITHpPaHHTE XHIIOTE3H H €& MPEACTABEHH ¢ NOAXOIALIM
Tabmui ¥ Gurypu. YcraHoBeHH ca aTpakTHBHOTO jeHcrBue Ha (E)-2-xexcen-1-om m (Z)-3-
xekcen-1-on cnpaMo jBara mona ua 7. dilaticollis v noBuineHaTa e(peKTHBHOCT Ha TAXHATA CMEC
1:1. Ompenenenu ca noaxoasa1iyd KoOMOHHAIIMM OT IpuMaMKa, nucnencep 1 TAL nennusa noBunka
H € Ipocie/ieHa Ce30HHATa aKTUBHOCT Ha BHJA.

3a D. v. virgifera e norsbpAeHa BHcokaTa epekTHBHOCT HA KLP+ oBHIIKH ¢ JBOHHA IIPUMaMKa
33 MOHHTOPHHT, 4 HIOAHCHT Ha XBJITHSA [BAT HE € OKa3al CHIIECTBEHO BIHWAHHE BBPXY ynosa. [Ipu
OHOIOIMYHHTE CPENCTBA Ca YCTAHOBEHH BUAOBO H CTanMitHO o0yciioBeHH pasnwuus: Harypamuc
MpOsIBABA 33/I0BOJIMTENHA TIoJicBa edukacHocT cpeuly 1. dilaticollis n BHcoka nabGoparopHa

aKTHBHOCT, 0co0eHO cnpsaMo napBute Ha (. melanopus, M. pemphigi 110Ka3Ba MaTOreHHOCT



crpsaMoO Be3pacTHH D. v. virgifera, nponykTute cbe S. carpocapsae IaBaT IE€PCIEKTHBHH
pesyirtat cpemty T. dilaticollis. ETepuuHOTO Maco oT 0511 puraH nposBaBa CHIHA JlabopaTopHa
HHCEKTHIMIHA AKTHBHOCT, HO DPEe3yNTATHTE APABHJIHO Ca HWHTEPINpETHpaHH KaTo OCHOBAa 3a
JONBIHUTEIHH H3CIeaBaHusd Ha (OPMYJIHpOBKaTa, CTaOHIHOCTTa, HENeneBHTe eeKTH H
noneBata ¢pUKacHOCT.

H3BojguTe NpOU3THYAT OT pe3yiTarure U ca KOHKPETHH. ABTOPBT HE aOCONOTH3HpA
1aCopaToOpHUTE JIaHHH W SICHO OTYHMTAa 3aBHCHMOCTTa Ha e(eKTHBHOCTTa OT BHIA, CTajaud,
KOHIIEHTPAI[HATA M YCIOBHATA Ha IpWIOKeHue. ToBa mpuaaBa yOeAWTEIHOCT W IIPAKTHYECKA
CTOMHOCT Ha aHaTH3A.

JlucepranmoHHUST TPY/ & OTNMYABA C HIHPOK eKCIIEpHMEHTaIeH 00XBaT, OCIEA0BATEIHOCT
Ha M3CNeA0BaTEeNICKaTa JOTHKa | MpAKa Bpb3Ka MEXIY HaydHHA NpoOieM M MoTpeOHOCTHTE Ha
3eMeleNicKaTa npakTHka. ChIIeCTBEHO JOCTOMHCTBO €, Y€ JOKTOPAHTHT HE CE OIpaHHYaBa A0
OLIEHKA HA €/IUH OT/Ie/IeH OHONOrMYeH areHT HITH MOHHTOPHHTOB CIIOC00, a H3rpaxa KOMIIEKCEH
MOAX0A, BKTIOYBAIN IIOBCACHYCCKH CTHMYJIH, KOHCTPYKTHBHH OCOOCHOCTH Ha JIOBHIIKHTE,
€HTOMOIIATOICHAA MAKPOOPTAaHU3MH W HEMATO/IH, KaKTO H IIPOAYKT OT pacTHTeNeH npousxo. [o
TO3M Ha4YWH paspaborkara upeacTaBsd padIMUHH BL3MOKHOCTH 3a HAMAJIsSBAaHE Ha 3aBUCHMOCTTA
OT CHHTETHYHH HHCEKTHITHIH.

OcobeHo BHCOKO OlleHABAM HNPOIBDKHTEIHOCTTa Ha TepeHHaTa paboTa M BKIIOYBAHETO Ha
OIIHMTH IIPH pa3jIAyHH yclosus. MHororoauninute HabmOAeHNA NO3BOJABAT Ja ObaT OTYETEHH
0cOOECHOCTHTE B CE30HHATA AKTUBHOCT HA HEMPUATENIMTE M J1a €€ HANpasaT IO-HaJeXIHH
3aKIIOYEHHS 33 MPHIOKHMOCTTA HA HM3MHTBAHHTE NOBHIKM H npuMamki. CwliocTaBAHETO HA
nabopaTopHH, MONYIOJICBH H IIONEBH PE3YNTATH MOKAa3Ba HAay4HA 3pAJOCT M pasOHpane, de
OHMOJIOrHYHATa AKTHBHOCT IPH KOHTPOJIHUPAHH YCIOBHS € CaMO ITbpBa CTHIKA KbM IIPAKTHUYECKOTO
IPHIOKEHHE,

TpyasT MMa W SCHO H3pa3eHa MHTErparuBHa CTOHHOCT. Pe3ynTaTHTE OT XMMHYHATA €KOJIOTHS
¢4 CBBP3aHH C MOHHTOPHHIA HA [OMYTAIl[MHTE, & MPOYYBAHHATA BLPXY OHONOTHYHMTE arcHTH ca
[IOCTABEHH B KOHTEKCTA HA HHTEIPHPAHOTO YIpaBlieHHe Ha BpeauTenuTe. Pasrie)xjaneTo Ha TpH
pPasIMuYHH BHAA TBHPJOKPHIH HENPHATEIH JaBa BBIMOXKHOCT Ja ce OTKPOAT KakTo odmuTe
3aKOHOMEPHOCTH, TaKa H BHAOBOCHCIH(HYHITE peaKLMH KbM H3IION3BaHHUTE cpecTea. ToBa €
BaXKHO 3a MPABHJIHHA NMoA0Op Ha CTpaTerHH W 3a U30ArBaHe Ha HEOOOCHOBAHO NpEHacsHe Ha
PE3YNTATH OT CIMH LEICBH OPTaHH3bBM KBbM JPYT.

Hayunata croHOCT ce ToAkpens OT gobpara ChITacyBaHOCT MEXKAY IENTd, 33Ja4UdTe,
XMIIOTE3NTE M U3BOIUTE. BCekH OCHOBEH M3BOJ € OCHOBAH HA KOHKPETEH eKCIIEpHMEHTaCH OJI0K,

a IIPpHHOCHTE Ca (bopMmepaHH B TpaHHOHTE HA JefiCTBHTEIIHO NOJIYYCHHUTC PE3YIITATH.



HucepranroHHaTta padoTa JIEMOHCTPHPA CIOCOOHOCT 3a IVIAaHMPAHE M [POBEXKIAHE HA CIOXKHH

OIIHTH, 3a CTATHCTHYECKa 00paboTKa Ha JaHHH H 33 apryMEeHTHPaHO Hay4dHO 00CHKIaHe.

VIL.IIprHOCH HA AHCEPTANHOHHHSA TPYA

[lppemam ¢opMynupaduTe NPHHOCH KAaTO PpEallHH, JOKA3aHH OT €KCHEePHMEHTATHHTE

PE3YJITATH H CHROTBCTCTBALIM Ha TEMAT4d. Te morar sa 6baat pasrpaHH4yeHH o CJIeTHU HaYHH!

»

Hayunu npaHocu:

3a mBpBH BT Ca YCTAHOBEHU XpaHHTENHY atpaxtantH 3a T. dilaticollis — E2-60H u Z3-60H,
KakTO # e()eKTHBHOCTTA HA CMECTa UM B CHOTHOLIEHHE ]:1.

JlokazaHo € 3HAYCHHETO HA ChCTaBa HA NpHUMaMKaTa, THNA Ha JUCICHcepa M JM3aiiHa Ha
JMOBHJIKATA 3a yJIOBA Ha BB3pacTHH 7. dilaticollis v ca NONy4YeHH IBPBH JIaHHM 3a [TOJIOBA
(hepoMOHHA KOMYHHKAIIHS IIPY BHJA.

[MosyueHu ca HOBM JIAHHH 3a CE30HHATa AHHaMHKa Ha D. v. virgifera B buirapus upes KLP+
JIOBHJIKH ¢ JBOMHA MPHMaMKa H € OLICHEHO BJIMSHHETO Ha 1BETOBHSA HIOAHC Ha TIOBUIKATA.

3a OBPBH NBT € YCTAHOBEH HHCEKTHIMICH edexT Ha B, bassiana, mam ATCC 74040, B moneBu
yenosus cpewy 7. dilaticollis w B nabopaTopHu ycnoBus cpemy O. melanopus, BKIHOYATENHO
pa3IMYHATA YYBCTBUTENHOCT Ha JIAPBY H BL3PACTHH.

Ilonygyenn ca HOBH JaHHH 3a matoreHHocrra na M. pemphigi, mam AMEP28, cnpsamo
BB3pacTHH D. v. virgifera.

3a aupeu bT B BeIrapus ca M3NHTAHH MPOAYKTH cbe S. carpocapsae cpemty 1. dilaticollis n
€a PErHCTPUPAHU HEMATO/AHM MH(PEKIMH B 3aTHHAIH BL3PacTHHU.

3a UBpBH BT € OlleHeHa OMONOrMYHATA aKTHBHOCT HAa eTepHYHO Maclio OT OAn puraH cpelry
BB3pacTi 1. dilaticollis u D. v. virgifera n e cpaBHeHa 9yBCTBHTE/IHOCTTA Ha BaTa BH/a.
Hay4no-npHiioKHH NPHHOCH:

[Ipeioxena e paborema komOuHauus or TAL nennuBa JIOBHIKA, [IBYKOMIIOHEHTHA
npumamka E2-60H + Z3-60H (1:1) u nonueTuneroB aucnercep 2,5 ml 3a MOHHTOPHHT HA
ce30HHATa akTMBHOCT Ha 1. dilaticollis.

OGocHOBaHA € BE3MOXKHOCTTA 3a npuiaokeHde Ha Nemastar® cpewry su3pactrH 1. dilaticollis
npu GHOJIOTWYHO M WHTETPHPAHO MPOM3BOICTBO NPH ClIa3Bale Ha YCIOBHATA 32 yHoTpeba.
[Morebpiena e npuoxuMoctTa Ha KLP+ 1oBHIIKA ¢ PpepoMOHHA H pacTHTENHa IPUMaMKa 3a
obcnenBaHe 1 MOHMTOPHHT Ha D). v. virgifera.

Cn3aanena e eKCepHMEHTAIHA OCHOBA 34 pazpadoTBaHe Ha HOBH OHOpallHOHAIHHA IPOIYKTH

H CTpPATCrvuH IpH OrpaHlYiCcHa yHOTpeGa Ha KOHBEHIHOHAIHH HHCCKTHIIHIH.

HpaKTPI‘IeCKaTa INEPCIICKTHBA Ha pa3pa60TKaTa € 3HadYHumMa. Hpe,[lJ'IO)KCHHTe KOM6HH3HHH oT

JIOBHJIKH, NMpHUMAaMKH H JHCIOCHCCPH MOrar Ja I0OMIOMOTrHar IOo-TOYHOTO OIpPEAC/UIAC Ha



HEPHOIHTE HA aKTHBHOCT H CBOCBPEMEHHOTO B3€MaHE Ha pelleHHs 3a KonTpon. [laHHuTe 3a
Harypanuc, eHTOMONATOreHHATE HEMaTOAM M €TEPHYHOTO MAacio OT Osl pHraH odepTaBar
BB3MOXXHH HalpaBJICHHA 3a pa3paboTBaHe M YCHBBPLICHCTBaHE HA OHOpAlHOHANHH MPOXYKTH.
ColleBpeMeHHO TpYIOBT npeaocrass JobOpa Oaza 3a ciaelBalllH H3CICABAHHA BBPXY HO3HTE,
(GOPMYIHPOBKHTE, YCTOHYHABOCTTA MPH MOJACBH YCIIOBUA B CHUETaBaHETO Ha Pa3IHYHU CPEACTBA
B €JIMHHA NPOTPaMa 3a pacTUTEIIHA 3allliTa.

VIII. OueHKA HAa KAME€CTBOTO HA HAYMHHTe My0IHKANHH, OTPa3ABallH
Pe3yJITATHTE B JHCCPTAIMATA

KoM aHcepTalHOHHES TPY Ca NPe/ICTABEHH LIECT MyOIMKaluy, IPSKO CBEP3aHH ¢ Temara. Te
0Tpa3siBaT OCHOBHUTE HANpPAaBICHHUS Ha M3CIIEIBAHETO — PACTHTENHH aTPaKTaHTH H MOHHTODHHT
Ha T. dilaticollis, Binsnue Ha xbaTHA 1UBAT npu KLP+ noBunku 3a D. v. virgifera, akTHBHOCT Ha
eTEpPHYHO Macio OT Osi puran u M. pemphigi, 0030p Ha €HTOMOIIATOTEHHUTE INpPH TPHTE
H3CNIE/IBAHM BHAA, JieiicTBre Ha B. bassiana 1 OMOKOHTPOJIEH NOTEHIMA! Ha EeHTOMONATOTEHHH
HEMAaTOIH.

Yact or nybnmkanuute ca B pedpepHpaHy B MHIEKCHpaHH cimucands ¢ keapran Q2 u Q3,
skmountenHo Cereal Research Communications, Journal of Central European Agriculture u
Biologia Futura. [lpeacTaBenn ca He3aBHCHMH ITMTHPaHKs Ha NMyONHMKAIIMM OT AHCEPTALMOHHUS
KOMIUTeKe. B aBe oT miecTTe myOIMKanMy JOKTOPAHTHT € IBPBH aBTOP, @ B OCTAHAINTE YYacTRa
KATO CHAaBTOP B KOJEKTHBH C SACHO H3pa3cHa MEX/IYHapoJHA H MEXAYHMHCTUTYLHOHAIHA
koMIoHeHTa. [lybnukanmute ca ¢ JoOpo HayuHO KauecTBO, NPEMUHANH ca pelecH3UpaHE H

OCHrypABaT HeoOXxoauMara H}’6JIH‘-IHOCT H IPOBEPHMOCT HAa OCHOBHHUTC pC3YITATH.

IX. Kpuruunu 6e1€:XKH, BLIPOCH H NPENOPLKH KbM KAHAHAATA

[Ipoy4BaHeTO € W3ITBJIHEHO HA CHBPEMCHHO HHBO. lIpencTaBeHMAT nuUcepTalMOHEH TPyA €
odopMen cnope u3ucKkBaHuATa. HiMaM KpUTHUHY O€NeXKH KbBM TOKTOpaHTa.

[IpenopbKkaTa MH € 11a IPOJIBJDKY [Ia NyONUKYBa pe3yNTaTHTE 0T HAyYHOH3CIIEA0BATENCKATa CH
JeHHOCT He caMo B pedhepupaHH M HHACKCHPAHM HAayyHHM M3[aHMS, HO H IO-LIMPOKO 1a
HOONYJIAPH3UPA Pe3YJITATHTE OT HAYYHUTE CH pa3paboTKH cpesl 3eMeNeICKH MPOH3BOAUTENH.

Hmam nBa BBIIpOCA KbM JOKTOPAHTA:

1. Kak monydeHHTe pe3ynTaTH 3a IPHMaMKHTE U JIOBHIKHTE MOrar Aa Ob/aT IPEeBEPHATH B
NPaKTHYeCKH MOHHMTOPHHIOB HPOTOKOJ, CBLP3aH ¢ IparoBeTe Ha HKOHOMHMYECKA BPEJHOCT H
B3eMaHEeTO Ha pelleHud 3a koutpon Ha 1. dilaticollis v D. v. virgifera’

2. Kowu ca Hali-IepCcleKTHBHHTE BB3MOXKHOCTH 34 BKJIIOUBAHC HA M3MHTAHUTE OHONOTHYHH

ar¢HTH U CTCPUYIHOTO Maciio OT 0501 PHIrad B HHTErpHpaHa nporpaMa 3a paCTHTCIIHA 3alIHTa, KaTo



CC OTHCTAT IIOJICBAaTA e(bI/IKaCHOCT, YCTOﬁqHBOCTTa HA JeHcTEHETOo H Oe3omacHOCTTa 3a

HCLICIICBHTE OpFaHHBMH?

JAKJIIOUEHHE

B usnoct npeactaBeHoTO M3cienBaHe okasea, uye Jlumurep Vpanor Benue mpurexasa
HeoOXO/IMMHTE TEOPETHYHM 3HAHHS, METOJHMYHA MNOArOTOBKA M MPAKTHYECKH YMEHHA 3a
CaMOCTOATENIHA HaydHOH3CNeHoBatencka neiHocT. Ilomyuennte pesynratu oGoratasat
NO3HAHUATA 33 XHMHYHATA €KOJOrHA H OHONOTHYHHA KOHTPON Ha BAaXHH HEMPHATEIH IO
LIAPEeBHLIATA H MMAT MOTCHIMAN A3 MOANOMOIHAT Pa3BHTHETO Ha YCTOHYMBH TEXHONOTHH B
3eMEJICIIHETO.

[IpencraBeHUAT AHCEPTALMOHEH TPYA € CAMOCTOATENIHO H 3aBLPIIEHO HAYYHO H3C/IEABAHE C
aKTyasiHa TEMATHKa, 3HAYMTENICH eKCTCpUMEHTaleH o0eM H JloKa3aHu HayuHH, HaydHOo-
METOJIMYHH M HAYYHO-TIPHJIOXKHH NTpHHOCH. M3n013BaH € pazHooOpaseH M aJeKBaTEeH KOMILIEKC
OT METOJIHM, PE3YIITATHTE Ca CTATHCTHYECKH 00paboTeHH, apryMEeHTHPaHO HWHTEPIPETHPAaHH H
ny0IIMKYBaHH B CHELMAaTH3MpaHH HAyuHH H3AaHHA. ABTopedeparTbT oTpa3sfiBa KOPEKTHO
OCHOBHHTE YaCTH M NOCTHXCHHA Ha JINCEPTAIIMATA.

Cunram, Yye qUCEPTALHOHHHAT TPYA ,,BE3MOKHOCTH 3a TIPHIIOKEHHE Ha OGHOTIOTHYHH CpeACTBa
3a MOHHTOPHMHI M KOHTPOJN TNpPH HACEKOMHH HENpHATENH IO UapeBHIlaTa OTroBaps Ha
H3UCKBAHUATA HA 3aKOHA 3a Pa3sBHTHETO HAa akajJIeMH4YHHA C¢bcTaB B PenyOnuka Bouarapus,
IlpaBunHuka 3a HeroBoto npuiarane W IIpaBriHAKa 3a yCIOBHATA M pela 3a npuaoOHBaHe Ha
HAy4YHH CTEIIeHH H 3a 3aeMaHe Ha aKaleMHYHH ATHKHOCTH B CelICKOCTONAHCKA aKa eMHS.

[Topamy H310KEHOTO JaBaM MONOKHTEHA OLICHKA Ha AMCEPTAllHOHHHA TPY M IIpeiaraM Ha
YBaXKAEMOTO HAYMHO XYPH JIa mpHchad Ha JJuMuTsp ViBanos Benues obpa3oparennara 0 HaydHa
CTENEH ,JOKTOp“ B oOiacT Ha BHcuie oOpasoBanme 6. ,, ArpapHd Haykd M BeTcpHUHapHa
MeauIuia“, npodecHoHanHo HanpasleHde 6.2. ,PacTHTenHa 3amMTA“, HAYYHA CHELHATHOCT
»PACTHTETHA 3aIHTa {SHTOMOIOTHS )™,
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REVIEW
of a dissertation submitted for the award of 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)”

Dissertation title and author: “Possibilities for applying biological means for monitoring

and control of insect pests on maize ”, prepared by Dimitar Ivanov Velchev, a doctoral

candidate enrolled in an independent form of study.

Member of the scientific_jury: Assoc. Prof. Vasilina Dimcheva Maneva, PhD, Institute of
Agriculture — Kamobat, Agricultural Academy, scientific specialty 6.2. “Plant Protection
(Entomology)”, appointed as an internal member of the scientific jury by Order No. RD 05-165/28
July 2026 of the President of the Agricultural Academy.

I. Brief profile of the doctoral candidate

Dimitar Ivanov Velchev holds a Master’s degree in Agribusiness Management from South-
West University “Neofit Rilski”. From 17 August 2021 to 17 August 2024, he was a doctoral
candidate in an independent form of study at the Nikola Poushkarov Institute of Soil Science,
Agrotechnologies and Plant Protection. He passed the examinations under his individual study
plan in general and special entomology and was discharged with the right to defend his dissertation
by Agricultural Academy Order No. RD-05-222/15 October 2024.

His professional and scientific interests have consistently focused on maize production
technology and economics, maize pests, the application of pheromone and plant-derived
attractants in plant protection, biodiversity, and insect biology. He has participated in a number of
institutional and national research projects and in scientific forums in Bulgaria and abroad. His
publication record, including papers in peer-reviewed and indexed journals, demonstrates steady

scientific development and an ability to work in interdisciplinary teams.

II. General characteristics of the dissertation and the abstract — length and structure

The dissertation comprises 148 pages and contains 10 tables and 64 figures. It cites 274
references, of which 30 are in Cyrillic and 244 in Latin script. The work is logically structured into
an introduction, literature review, aim and objectives, research hypotheses, materials and methods,
results and discussion, conclusions, contributions, bibliography, and lists of publications and

participation in scientific forums.



The study covers three economically important maize pests: the maize leaf weevil (Tanymecus
dilaticollis), the western corn rootworm (Diabrotica virgifera virgifera), and the cereal leaf beetle
(Oulema melanopus). The structure follows the stated aim and makes it possible to trace clearly
the relationship between the working hypotheses, the experiments, and the conclusions drawn.

The dissertation abstract accurately and sufficiently comprehensively presents the content of
the dissertation. It reflects the aim, objectives, methodological approaches, principal results,
conclusions, contributions, and publications on the topic. It is noted that the numbering of tables
and figures in the abstract is independent and does not correspond to that in the dissertation, which

does not impede comprehension.

III. Relevance of the research problem

The topic is relevant from both scientific and practical perspectives. The need to reduce the
risks associated with chemical plant protection products, restrictions on certain active substances,
and the necessity of sustainable integrated pest management call for reliable methods of
monitoring and biological control. This is particularly important for maize - a crop of major
economic significance to Bulgaria - and for native and invasive pests for which sufficiently
effective alternatives to conventional insecticides are still lacking.

Combining semiochemical and visual stimuli for monitoring with tests of entomopathogenic
fungi, entomopathogenic nematodes, and white oregano essential oil directly addresses current

requirements for environmentally sound plant protection.

IV, The candidate’s knowledge of the literature and theoretical preparation

The literature review is extensive and thematically focused. It presents the contemporary
concept of integrated pest management, the role of monitoring and economic injury thresholds,
and the potential of semiochemical agents, bioinsecticides, and plant-derived products. For each
target species, it discusses distribution, biology, economic importance, control methods, chemical
communication, and natural enemies.

The use of 274 references, predominantly in Latin script, demonstrates excellent familiarity
with the literature. The doctoral candidate is able to compare his own results with those of other
authors and to acknowledge the limitations of extrapolating laboratory efficacy to field conditions.
Alongside recent publications, older foundational sources - particularly on the biology and ecology
of T. dilaticollis - have appropriately been included because they contain essential baseline data

on the species.



V. Methodological approach

The aim is clearly formulated and specified through four main objectives and five testable
research hypotheses. The experimental work includes field and laboratory trials. Synthetic plant
compounds and mixtures, various types of dispensers and traps, chemical and visual stimuli, and
biological agents based on Beauveria bassiana, Metarhizium pemphigi, Steinernema carpocapsae,
and essential oil of Origanum vuigare subsp. hirtum were tested.

The field trapping trials were conducted with replicates, control treatments, and an appropriate
spatial arrangement. Seasonal pest activity was monitored over multiple years. Laboratory
bioassays used concentration gradients, control treatments, and mortality correction. The
phytotoxicity of the essential oil to young maize plants was also evaluated. The data were
processed mainly using STATISTICA 7.0 and Microsoft Excel, with a significance level of P <
0.05; appropriate parametric and non-parametric analyses were applied according to the nature of
the data.

The methodological framework is diverse, appropriate to the stated objectives, and original to
a considerable extent. I particularly commend the combination of monitoring approaches with the

evaluation of biocontrol agents and the effort to verify laboratory results under field conditions.

VI. Significance and persuasiveness of the results, interpretations, and conclusions

The experimental material obtained is substantial and covers an extended period. The results
support the stated hypotheses and are presented in appropriate tables and figures. The attractive
effects of (E)-2-hexen-1-o0l and (Z)-3-hexen-1-ol on both sexes of 7. dilaticollis were established,
as was the enhanced efficacy of their 1:1 mixture. Suitable combinations of lure, dispenser, and
TAL sticky trap were identified, and the seasonal activity of the species was monitored.

For D. v. virgifera, the high monitoring efficacy of KLP+ traps with a dual lure was confirmed,
while the shade of yellow had no significant effect on catches. Species- and life-stage-dependent
differences were found among the biological agents: Naturalis demonstrated satisfactory field
efficacy against 7. dilaticollis and high laboratory activity, particularly against Q. melanopus
larvae; M. pemphigi showed pathogenicity to adult D. v. virgifera; and products containing S.
carpocapsae yielded promising results against T. dilaticollis. White oregano essential oil exhibited
strong insecticidal activity in the laboratory, but the results were appropriately interpreted as a
basis for further research into formulation, stability, non-target effects, and field efficacy.

The conclusions follow from the results and are specific. The author does not overgeneralize
the laboratory data and clearly acknowledges that efficacy depends on species, life stage,
concentration, and conditions of application. This lends persuasiveness and practical value to the

analysis.



The dissertation is distinguished by its broad experimental scope, consistent research logic, and
direct connection between the scientific problem and the needs of agricultural practice. A major
strength is that the doctoral candidate does not limit the work to evaluating a single biological
agent or monitoring method, but develops a comprehensive approach encompassing behavioral
stimuli, trap design features, entomopathogenic microorganisms and nematodes, and a plant-
derived product. The study thus presents various opportunities for reducing dependence on
synthetic insecticides.

I particularly commend the duration of the fieldwork and the inclusion of trials under differing
conditions. The multi-year observations make it possible to account for patterns in the seasonal
activity of the pests and to draw more reliable conclusions regarding the applicability of the traps
and lures tested. The comparison of laboratory, semi-field, and field results demonstrates scientific
maturity and an understanding that biological activity under controlled conditions is only the first
step toward practical application.

The work also has clear integrative value. The results from chemical ecology are linked to
population monitoring, while the studies of biological agents are placed within the context of
integrated pest management. Examining three different coleopteran pest species makes it possible
to identify both general patterns and species-specific responses to the agents used. This is
important for the appropriate selection of strategies and for avoiding unjustified extrapolation of
results from one target organism to another.

The scientific value is supported by the strong consistency among the aim, objectives,
hypotheses, and conclusions. Each principal conclusion is based on a specific experimental
component, and the contributions are formulated within the bounds of the results actually obtained.
The dissertation demonstrates the ability to plan and conduct complex experiments, perform
statistical data analysis, and engage in well-reasoned scientific discussion.

VIL.Contributions of the dissertation

I accept the stated contributions as genuine, supported by the experimental results, and
consistent with the topic. They may be classified as follows:

Scientific contributions:

» Food attractants for T dilaticollis - E2-60H and 7Z.3-60H - and the efficacy of their 1:1 mixture
were established for the first time.

» The importance of lure composition, dispenser type, and trap design for catches of adult 7.
dilaticollis was demonstrated, and the first data on sex-pheromone communication in the
species were obtained.

» New data on the seasonal dynamics of D. v. virgifera in Bulgaria were obtained using KLP+

traps with a dual lure, and the influence of trap color shade was evaluated.



» For the first ime, the insecticidal effect of B. bassiana strain ATCC 74040 was established
under field conditions against T. dilaticollis and under laboratory conditions against O.
melanopus, including the differing susceptibility of larvae and adults.

» New data were obtained on the pathogenicity of M. pemphigi strain AMEP28 to adult D. v.
virgifera.

» For the first time in Bulgaria, products containing S. carpocapsae were tested against T.
dilaticollis, and nematode infections were recorded in dead adults.

» For the first time, the biological activity of white oregano essential oil against adult T.
dilaticollis and D. v. virgifera was evaluated, and the susceptibility of the two species was
compared.

Scientific and applied contributions:

» Aneffective combination of a TAL sticky trap, a two-component E2-60H + Z3-60H lure (1:1),
and a 2.5 ml polyethylene dispenser was proposed for monitoring the seasonal activity of T.
dilaticollis.

» The potential use of Nemastar® against adult 7. dilaticollis in organic and integrated
production, subject to compliance with the conditions of use, was substantiated.

» The applicability of KLP+ traps with pheromone and plant-derived lures for surveying and
monitoring D. v. virgifera was confirmed.

» An experimental basis was established for developing new biorational products and strategies

where the use of conventional insecticides is limited.

The practical prospects of the work are significant. The proposed combinations of traps, lures,
and dispensers can support more accurate determination of activity periods and timely control
decisions. The data on Naturalis, entomopathogenic nematodes, and white oregano essential oil
point to potential avenues for the development and improvement of biorational products. At the
same time, the work provides a sound basis for further studies on doses, formulations, persistence
under field conditions, and the combination of different agents in an integrated plant protection
program.

VIIIL Assessment of the quality of the scientific publications presenting the
dissertation results

Six publications directly related to the topic accompany the dissertation. They cover the
principal areas of the research: plant-derived attractants and monitoring of T. dilaticollis; the
influence of yellow color in KLP+ traps for D. v. virgifera; the activity of white oregano essential
oil and M. pemphigi; a review of entomopathogens affecting the three species studied; the effects

of B. bassiana, and the biocontrol potential of entomopathogenic nematodes.



Some of the papers have been published in peer-reviewed and indexed Q2 and Q3 journals,
including Cereal Research Communications, Journal of Central European Agriculture, and
Biologia Futura. Independent citations of publications from the dissertation research have been
presented. The doctoral candidate is first author of two of the six papers and co-author of the
remainder, produced by teams with a clear international and interinstitutional dimension. The
publications are of good scientific quality, have undergone peer review, and provide the necessary

visibility and verifiability of the principal results.

IX. Critical comments, questions, and recommendations to the candidate

The study was conducted to contemporary standards. The dissertation is formatted in
accordance with the requirements. I have no critical comments regarding the doctoral candidate.

My recommendation is that he continue to publish the results of his research not only in peer-
reviewed and indexed scientific journals, but also disseminate his research findings more widely
among agricultural producers.

I have two questions for the doctoral candidate:

1. How can the results obtained for the lures and traps be translated into a practical monitoring
protocol linked to economic injury thresholds and control decision-making for 7. dilaticollis and
D. v. virgifera?

2.  What are the most promising options for incorporating the biological agents tested and
white oregano essential oil into an integrated plant protection program, taking into account field

efficacy, persistence of action, and safety to non-target organisms?

CONCLUSION

Taken as a whole, the research presented demonstrates that Dimitar Ivanov Velchev possesses
the theoretical knowledge, methodological preparation, and practical skills required for
independent scientific research. The results obtained expand knowledge of the chemical ecology
and biological control of important maize pests and have the potential to support the development
of sustainable agricultural technologies.

The submitted dissertation is an independent and completed scientific study on a relevant topic,
with a substantial experimental scope and demonstrated scientific, methodological, and applied
contributions. A diverse and appropriate set of methods was used; the results were statistically
analyzed, cogently interpreted, and published in specialized scientific journals. The dissertation
abstract accurately reflects the principal sections and achievements of the dissertation.

I consider the dissertation “Possibilities for applying biological means for monitoring and

control of insect pests on maize” to meet the requirements of the Act on the Development of the



Academic Staff in the Republic of Bulgaria, the Regulations for its implementation, and the
Regulations of the Agricultural Academy on the Terms and Procedure for Acquiring Scientific
Degrees and Holding Academic Positions.

For the reasons stated above, | give a positive assessment of the dissertation and propose that
the distinguished scientific jury award Dimitar Ivanov Velchev 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 “%nj:) Protection (Entomology)”.
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