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HA CAMOCTOATENHA IIOATOTOBKA KBM OTHen ,ATpOTeXHWKa H PpacTHTEIHA
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Tema Ha AHCEPTALHOHHHS TPYJ: ,, EQUKACHOCT M CENEKTHBHOCT Ha IO4BCHH
xepbuumau npu Nasanayna (Lavandula angustifolia Mill,)

Penenzent: npod. a-p 3aps Bacunesa Pankosa - HHCTHTYT 1O OBOLLAPCTBO,
[lnosauB, obnact Ha BHcue obpaszoBaHue - 6. ArpapHH HayKd W BETEpHHApHA
MeHIHHA; TpodeCHOHATHO HanpasieHue 6.2. PacTuTeNHa 3aIIKTa, ONpeAcieHa
3a wWieH Ha HaydHoTo Xypu cbc 3amosen Ne PJI-05 - 327/09.11.2020r. Ha
ITpencenarens Ha CCA.

1. KpaTko npeacraBsiHe Ha KaHAHAATa

ToktopanT Jlecucnasa Auresnosa e poaesa na 26.06. 1977r. Ilpe3 2001r.
3aBBpIIBa ArpapeH yHusepcuter - [LmoBaus, Maructsp ., ATPOUH)XEHEPCTBO
nosapo-rpaaunapcTBo®. Ot 2004 r. pabotn B IPEMK- Kasannsk karo Hay4eH
CHTPYIHMK B HampaBneHue XepGonorua. OCHOBHH HaNpaBleHHs B
Hay4yHOHM3CNedoBaTelcKaTa i paboTa ca MOHHTODHHI Ha 3alUICBENIBaHETO H
Gopba c IIeBennTe INIpH ETEPMYHO-MACICHH M JIEKAPCTBEHH pPacTCHHA.
Jlecucnapa AHrenoBa € 3auHCieHa B JOKTOPaHTypa Ha CaMOCTOSTENHA
IOArOTOBKA IO KOKTOpCKa mporpama 6.2. Pactutenna 3amura B MHCTHTYTA IO
oBomapcTBo - ILmosauB che 3amoBex Ha Ilpencenarens Ha CenckocTonmaHcka
akageMus Ne PJI 05-163/09.08.2019r. U oTyMclIeHa ¢ NpaBo Ha 3allUTa CBC

samosex Ne PJI — 05-185/15.07.2020 r.
IMpoeKThT Ha AHCEPTALMOHHUA TPYA € NPEACTABEeH NpeA PasLNpEHHUs
CbBET HAa OTHEN "ATpOTeXHHKAa M pacTHTENHa 3aluTa’, KOHTO Clex
3aE]604€HO 06CHXK/aHe MpelleH: HEToBaTa FOTOBHOCT 3a 3alliTa MpeJl Hay1HO

KyPH.



2. AxTtyajsHocT Ha npobaema

B HacroslMA AMCEPTAllHOHEH TpPYJ C€ pasriexaa BaXeH OT
arpoTeXHWYecka M PpACTHTENHO3AIUTHA INEJHA TO4Ka IpobreM OTHOCHO
BB3MOXXKHOCTHTE 33 XMMHYEH KOHTPOJ Ha 3alUIeBe/ABaHe NpH OTIIeXIaHe Ha
naBaHmy/la Ha Ga3aTa Ha eQUKAacHH M celeKTHBHM Xepbuumau. Jlapanpynara -
Lavandula angustifolia Mill. e eqHa oT 0OCHOBHUTE €TePUYHOMACIIEHH KYJATYypPH
3a yclIoBHATA Ha Bwirapus. IIpes nocnexHuTe ronueM ce Habmonasa 3acHieH
MHTEpec KbM Ch3IaBaHe Ha HOBH JIaBaHIYJIOBH HacaIeHHA - B neproza 2012-
2015 rogusa, obmure rwomM ca okono 7000 ha. Ilnesenute ca efuH OT
orpaHHyaBaluTe (aKTOpH 3a MOBHLIABAHE HA HKOHOMHYECKATa €(peKTHBHOCT
Ha Npou3BOACTBOTO. Ha chBpeMeHHHUA eTan 3a 60pba ¢ TUieBeUTe Ce IpUIarat
OCHOBHHM MEXaHWYHH CPEICTBa, a OpOAT Ha NOAXOMAIMTE aKTHBHH BEILECTBA €
KpaiiHO orpaHuueH. llpmiaraHero Ha xepOuHLHAM e HeoOXomMMO nHa ce
U3BBpINBA HA OCHOBaTa Ha 3aAbI00YCHH IpOoy4yBaHMs BBPXY TAXHATa
e(HKaCHOCT CIIPSAMO IUIEBEIHATa PaCTHTENHOCT, CEJIEKTUBHOCT NPH KyJITypaTa
H BIMSHHETO HM BBPXY KayeCTBOTO Ha eTepHyHoTO Macio. Mscnensanmara y
Hac 1Mo To3d npobneM ca orpasuyeHd. Karo ce MMa mpeABHJ BaXHOCTTA Ha
KOHTPOJIa Ha 3all/IeBejIsBaHe, KAKTO H THPCEHETO Ha HOBH BB3MOXHOCTH 32
6opba upe3 npuiaraHe Ha ChbBPEMEHHH €KOJIOTHYHO OPHEHTHPaHU MOAXOAH Ha
fazara Ha CEJNEKTHBHH XepOMIMOH, CYHTaM dYe pa3paboTBaHMAT B
AUCEPTAUOHHUA TPYA NpobiieM e ocobeHO aKTyalleH.

3. Iea, 3apaun, XHNOTE3H H METOAH HA H3C/IEABaAHE

Bs3 ocHOBa Ha nonpo6ei1 u Oorar ysuTepaTypeH nperyien, BriIoysamy 147
H3TOYHHKA, JOKTOpaHTKara JlecucnaBa AHrenosa nmokassa Aobpo no3HaBaHe Ha
npobneMa. SICHO ca OTKpPOEHH HeEpelIeHHTE BBIIPOCH, HEOOXOOMMOCTTa OT
ONTHMHM3HpaHE CHCTEMaTa 3a HHTErpMpaH KOHTPON Ha 3aluleBelliBaHe
(arporexHHYeCKH W XHMHYHHM IOAXOHNH), KakKTO H HeoOXOAUMOCTTa OT
noapoOHH M3cieBaHHA Ha edekra OT NMPUIOKEHHETO Ha XepOHLUMAM BBPXY
pasBUTHEeTO Ha Kyjarypara. [IpaBmnHO ca MOCTaBeHH LeNTa M 3afaddTe Ha
H3CJIeIBAHETO.

IMpoyuyBaHusATA B AMCEPTALMOHHHA TPyA C€a IPOBEJEHH HA CBHBPEMEHHO
Hay4yHO-TEOPETHYHO H MeToAMYHO HUBO. B nepuoma 2011-2015 rom. B
omutHoTo nojie Ha UPEMK - rp. KasaHnsk B yciioBUS Ha IOJICKH OIIUT €
naBaHAyna, BKIousam coproBere “HOOunefiHa“ u “Xemyc“ ca mpoydeHu
eHKacHOCTTa M CeJIEKTHBHOCTTa Ha XepOuumaure: usokcadiayron 750 g/kg
(Mepnun 750 BI'), oxcaguapxun 400 g/l (Padgt 400 CK), umazamokc 40 g/l



(ITyncap 40), dnymuokcasun 500 g/kg (Ilnexx 50 BIT), npuioxxeHu B iBe JO3H.
XepOHLHONTE ca BHECEHH IOYBCHO IpeNu BereTalHs Ha JaBaHOyJNara
Hscnensanu ca:

- BuaoB cbeTaB H NJUBTHOCT HA IUIeBEJIMTe B HACRKICHHATA OT
JIaBaHAYJ/Ia npH coproBe Xemyc u FOOuaeiina.

CpenHo 32 mepHoAa Ha MPOyYBaHE 3alUIeBE/IIBAHETO B HACAXKACHHETO OT
NaBaHAyNa € OT CMECEH THII TIPH CIEJHOTO KOJMYECTBEHO CHOTHOLIEHHE MEXITY
oTaenHdTe O6uMoNOrMYHM rpynu: Ennoroamimuum xutHH mresend - 10-13% B
HacaXJeHUsATa OT [BaTa copTa; EAHOroAMmHY MHUPOKOIUCTHH IUIeBelH - 54% B
HaCaKJEHUATa OT JABaTa copra; MHororogMimiHH IuteBend - 33-36% B
HacaXICHHATA OT ABaTa copra. OT €HOrOAMIIHUTE MIMPOKOJMCTHY BHJIOBE U B
IBeTe HacaxxzeHus npeobnapasamy Bunx ca Chenopodium album L., Fumaria
officinalis L., Anthemis arvensis L. n Amaranthus retroflexus L., KOHUTO
ChCTaBABaT 55% oOT obmara IUieBeNHa PAaCTHTENIHOCT B OIHMTHHTE ILIOLIH.
MHororoaumHuTe IUleBedH ca npexactaseHH oT Convolvulus arvensis L.,
Cirsium arvense L., Cynodon dactylon L. u Sonchus arvensis L. u 3aemar 33%.

- Ed¢HkacHOCT Ha HINHTBAaHHTe XepOMUHAH B HACAKIACHHMS OT

JaBaHJyJia npH coproBeTre Xemyc u FO6uneitna

Haii-Bucoka e(pMKacHOCT HpH JBaTa COpTA NaBaHAy/a € OTYETEHA IPU
TPeTHpaHe ¢ OKCaJMapXui, NpHIIoXKeH B fo3a 72 g/da (95%). [lelicTBuero Ha
XepOHIMIa € SICHO M3pa3eHO cupAMO BujoBeTe Xantium strumarium L.,
Amaranthus retroflexus L., Chenopodium album L. u Galinsoga parviflora Cav.
IlposssBa ce 1 MHoro no6ep xepoununex edext koM Convolvulus arvensis L.

DIryMHOKCa3HH, NpPWIOXKEH B no3a 22,5 g/da peamusupa edukaceH
KOHTPOJI Cpellly eAHOrOAMINHMTE IUIeBeNu Amaranthus retroflexus L., Sinapis
arvensis L., Chenopodium album L., Polygonum aviculare L., Portulaca
oleracea (92%). Xepbunuast nposesasa J06sp edeKT cpenry MEOTOrOAHIIHATE
BUAOBe IUieBeu - Convolvulus arvensis L. v Cirsium arvense L. (71%).

YcTaHOBEHO €, 4e e(pHKacHOCTTa Ha MMAa3aMOKC MO OTHOUICHHE Ha
eXHOTOJMIIHNUTE IUIEBENM [Ipe3 FOAHHHUTE Ce 3ama3sa Haj 89% npu jo3a 9 g/da.
XepbuuuanpT yHuinoxasa Apera spica venti L., Setaria viridis L., Chenopodium
album L., Galinsoga parviflora Cav. u Xantium strumarium L. . Edexrst
CTIpAMO €RHOTOAMINHHTE IuleBeNd Aoctura go 90-92% cnex mpuiaraseTo Ha
3aBHIIEHAaTa J03a OT H3oKcadmyTon. [To-BHCOKa ycTOMYMBOCT KbM XepOULHAa



TIpOSBSIBAT MHOTOTOMMIUHHTE TUIEBE/IH Convolvulus arvensis L., Cirsium
arvense L., Cynodon dactylon L. u Sonchus arvensis L.

- CeleKTHBHOCT Ha H3IHTBAHHTE XepOHIHIH

PesynraTure OT BU3YaIHUTE OTYMTAHHS B 6anoBe Ha PUTOTOKCHYHOCT MO
ckanata Ha EWRS mokassaT, 4e H3okcadayTol B J103a 3,8 g/da, okcagHapxu,
AMA3aMOKC M (IyMHOKCa3suH INPHJIOKEHH B IIOCOUEHMTE JO3H INpOABABAT
OTNIHYHA CeJeKTHBHOCT KM JIaBaHIyJaTa - COpToBe XeMyc 1 IO6uneiina. Ilpes
Lle7Hs TIEpHOJ Ha IpoyuBaHe He ce Habmonapar GUTOTOKCHYHY M3MEHEHHA HA
pactenuara. M3sokcadmyron B fosa 5,7 g/da nposBsBa cnaba PUTOTOKCHIHOCT
(6an 2-3), kosTO Ce H3pa3fiBa B Jieka 0 YMEpeHa Xjiopo3d Ha pacTeHusATa OT
ZBaTa COpTa IaBaHAYyNa, KaTo ciex 20-THd [ieH ce NpeooyiiBa.

- CropaHcka NPOAYKTHBHOCT HA HACAXIEHHETO OT JIaBaHAy/Ia B
JaBHCHMOCT OT COPTa, YCIOBHATa Ha OTIJIeXKIaHE H IPHIIOKEHHTE
XepOnnuaM

AHanu3upany ca nokasarenute: J[o6uB Ha CBEX LBAT OT JaBaHAyla IpH
copoTopeTe Xemyc 1 JOOreliHa - 0 FOiUHHM H CPE/IHO 32 IICPHOAA,

Tlo-BHCOKa TPOMYKTHBHOCT Ha JaBaHAyJaTa Ce OTIMTa NpH H3NON3BAHE Ha
xepOULBAMTE B 3aBUIIIEHATa J103a. Cpenno 3a nepuoaa Hali-BUCOK JOOHMB LBAT
oT copt OGueiiHa € NoxyyYeH NpH OKCaAHapKuil - 623 kg/da, ot Xemyc npH
dmymmoxcasus - 571 kg/da.

- JloGuB Ha eTepHYHO MacJj0

[lpoy4yeHo € BIHAHMETO Ha M3MUTBAHATS xepOHIOM W JI03H BBPXY
6HOMETpUYHHTE NOKA3aTeNy - BUCOYMHA H AMaMETBp Ha PAaCTCHUATA, KAKTO M
CTPYKTypHHTE €JeMEHTH Ha 100uBa (6poit Ha CchLBETHA, ABIDKHHA HA KJaca,
JIBIKMHA Ha LBETHOTO CTEONO), MPH copToBeTe XeMyC U IO6uneiina cpeaHo 3a
mepHoja Ha mnpoyyBaHeTo. Ilo OTHOIIEHWE Ha MONYHEHOTO KOMHYECTEO
eTepu4HO Macio (CpefHo 3a NEpHOna Ha TpoyuBaHe) Haii-BUCOK H00UB e
otuerer npu copt IO06uneiina - 11,2 kg/da cen TpeTHpaHe ¢ OKCAIMapXui B
nosa 72 g/da u dymuokcasun 22,5 g/da. Hali-BHCOK N0OUB eTEepUYHO MACIIO
TIpH cOpT XeMyc € NOIyueH Cle] MPHIAraHeTo Ha OKCaanapxHil (72 g/da) - 9,4
kg/da m ¢mymmokcasun (22,5 g/da) - 8,9 kg/da. Tlomy4eHOTO KOIMYECTBO
naBaHmynosBo Macio oT copT HOOuneiina cinei npunaraHe Ha 5,7 g/da
H30KcadTyTON HaABHIIABa efBa ¢ 4% KOIMYECTBOTO OT ONTHMANHATA /1033 (3.8

g/da).



- Onpenenen ¢ KOPEITAUHOHHHAT KoePHIHEHT MeKAy OHOMeTPHYHHTE
noxa3zartejiH (r) npu coproere Xemyc H IO0uneina

-  XuMHYeH ChCTaB Ha eTEPHYHOTO MACJO:Ype3 ra3oBa Xpomarorpadus
ca onpemeneHd: 1,8 uuMHeon, uMc-B-OLMMEH, TpaHC-P-OLMMEH, JHHANOMN,
kamdop, 1aBaHIYNON, TEpNHHEH-4-0N1, NMHANWNALETaT U JaBaHIYIWIANETaT
/IS0 3515:2002/.

ChbabpxaHHETO HA JIMHANON MPH BapHAaHTHUTE,TPETHPAaHH C XepOHLMAH NpH
copT XeMyc Ipe3 ITbpBaTa roHA Ha Npoy4saHe Bapupa ot 31,1 xo 35,3%. 3a
OCTAaHAIKTE IOAMHU Ha H3ClefBaHe CTOMHOCTHTE Ha JNHHONONA ca Oau3km 10
ropHara rpaHulla Ha YCTaHOBEHHs cTaHAApT. ChAbpKaHHETO Ha JIMHAJION B
€TepHYHOTO Macino OT copT [OOuneiiHa BBB BapHAHTUTE, TPETHPAHH C
n3okcaduryToN, OKCamMapXWi, MMa3aMOKC M (UIYMHOKCAa3MH 32 II€pHOAa Ha
uscnesBane € 22 1o 32,8%, koeTo 0TroBaps Ha ObIrapckus CTRHIAPT.

CroiiHocTHTE Ha JMHANWIALETAaT MpH H30KCA(IyTON, OKCAAHAPXKHI,
HMMa3zaMOKC H (aymHOKcasuH 3a copt IO6uneiiHa oTroBapsAT Ha CTaHJApTa 3a
Ka4eCTBO Ha JaBaHAYNOBOTO Maclo ¢b¢ croiHocTH oT 30 ;o 39,6%. Ilo
OTHOLUEHHE Ha KOJIHMYECTBOTO JIMHAIMIALETAT, BADHAHTUTE C XEpOUHUAM NpU
copt XeMyc 3a NepHOAa Ha MpOy4YBaHe Ca B rPaHHUIUTE HAa CTAHAApTa HIM ca
OJNHM3KHM 210 Hero.

4. OHarnexeHOCT H NpeAcTABSiHE HA NOJYYEHHTE Pe3yJITATH

JUCepTallHOHHUAT TPYA € NpaBWIHO CTPYKTypUpaH IO paslend, a
eKCIICPHMEHTAJIHUAT MaTepHall e nobpe oHarneseH ¢ 69 tabmuuu u 22 Qurypu.
[lomyuennte pesynraTuTe ca 06paboTeHM 0 METOAA Ha AUCTIEPCHOHHHSA aHAIH3
H Ca ONpeAeNeHH CTaTHCTHYCCKH NOCTOBEPHM BIMAHHA Ha H3CJIeJBAHHUTE
¢axTopn. 3a M3YHCIABaHe Ha Ka4eCTBEHH M KOJMYECTBEHH 33BHCHMOCTH €
H3I10JI3BaH KOpeNalliOHEeH aHAIU3.

S. O6¢cpxaane Ha pe3y/ITaTHTe H H3M0JI3BAHA JUTEPaTypa

Crpykrypupanero Ha paspen ,Pesyntard ¥ o6CHKEaHe” IO BHAOBE U
METOAM Ha H3CACABaHMs MO3BOJIIBA Ha JOKTOPAHTA ACHO [a H3NOKH H
HHTepIIpeTHpa Nnojly4eHuTe pesynTaTd. O6eMbT Ha IPOBEAECHUTE €KCIIEPUMEHTH
H DONYy4YeHHTE pe3yNTaTH HambJIHO OTrOBapsAT HA MOCTABEHHTE 3a/jayH.
OOGCTOMHUAT CTATHCTHYECKH aHANM3 M JOGPOTO IO3HABAHE HAa CHCTOSHHETO Ha
npobneMa Mo3BOJIABAT HAa JOKTOPAaHTA YCIELIHO Ja aHauM3Mpa, o6obmaBa u



TPAaBAJIHO J1a MHTEPIIPETHPA eKCIIepUMEHTATIHUTE JaHHU, B3MMaiKi MPEIBHI
HHpOpMALKATA OT JINTEPATypara.

6. IpusoCH HA AHCEPTAHOHHHSA TPYA

Ha ocHoBaTa Ha MONY4YCHHTe Pe3yiTaTH Ca ¢opMynHpaHy TPUHOCH C
OpHMrHHANEH, NOTBBPAUTENCH XapaKTep H Hay4HO-TIPHUIIONHH, KOHTO Ca nobpe
oGocHoBany. TTOCOUEHNTe TPHHOCH 1€ AANaT BBE3MOXHOCT Nd ce oboraTsr
[103HAHAATA OTHOCHO BIMSHMTO HA XePOHIHANTE OKCATHAPIKIIL, n3oxcadyTo,
MMa3aMOKC ¥ (ITyMHOKCA3HH BBPXY PacTeXHHTE U penpoXyKTHBHH NPOSBU Ha
MaBaHZyla OT coproBeTe XeMmyc H JO6uneiina ¢ LeJd BKIIOYBaHETO HM B
MHTETPHPAHMTE TIOJXOIM 32 KOHTPOI Ha 3aIlICBE/ABAHC NpH OTIVICXKAAHETO Ha
KyJATypara. '

[lomydgeHuTe pesyJNTaTd W NPUHOCH MU Jlasat BB3MOXKHOCT Jia YBepd
wieHoBete Ha HaydHoTO XYypH, Y€ Te Cca B rOJIMa CTelCH JUYeH MPHHOC Ha
pokropanta. TpaGsa na otbenexa, ye Jecucnasa AHrenosa € H3IpaieH
M3CIIeOBATEN, IPHTEXaBall CIOCOOHOCT 32 paGora B KOIEKTHB, KOETO €
oco6eHO BaXHO 3a CHBPEMEHHHTE HayYHH HM3CICABaHWA. IIpurexasa AOGPH
03HAHMA B 06]1aCTTa Ha ChbBPEMEHHATa XepOOJIOrts, CTATHCTHECKHTE MEeTOH,
KaKTO M YMEHHs 332 CaMOCTOATENHA HAaydHa pabora. JIoKTOpaHTKaTa IO/3Ba
cBOGOHO ¥ 06pe HHTEPNpeTHPa HayYHaTa IUTepaTypa.

OCHOBHA 4acT OT AHMCEPTAlMOHHHA TPYA € OTPas3cH B 3 my6nuxamy, (1
CAMOCTOSTENHA ¥ 2 B KONEKTHB), NpPEACTaBEHH Ha HAydHH popymH ¢
MEXZYHAPOJIHO y4acTHe U MyONuKyBaHu B OBIarapcky Hay4HHU H3JaHMA.

ABTopedepaThT € TIOATOTBEH CHIJIACHO H3HCKBAHUATA H € no6pe OHarne/ieH
¢ 14 durypu u 23 Tabmuup. ChIUAT NPaBUIHO OTpa3sBa B pE3IOMHpaH BHJ
NpoBeIeHaTa U3CIIeI0BaTENCKA paGoTa, IpeACTaBeHa B TUCEPTALMOHHHA TPY, B
1.4. ¥ TIOCOYECHHTE HAydHH H HAY4HO-NPHIIOKHH IPHHOCH.

7. KpuTu4yHH 0e1e)KKH H BbIPOCH.

MmaM ciieqHaTa KpHTHYHA Genexka: Cratusra ,,BIHAHME Ha INOYBCHH
xepOuIMaK BEpXy GHOMETPUIHHMTE NMOKa3aTen Ha naBaHAyna“, myOnMKyBaHa B
cr. PacTenneBsaHu Haykh, 2019, 56(5), 34-39, B cnpaBkaTa 33 CBHOTBETCTBHE C
HAIMOHAJIHMTE MHHMMAIHK H3UCKBaHHS € OTHECCHA B ,,CTaTHH 4 JOKIIaJaH,
ny6nuKyBaHH B HepedepHpaHM CIHCaHHA C HAayyHO pCLIEH3HpaHe Wi
nmyGnuKyBaHH B PENAKTHpaHM  KOJCKTHBHH tomose®.  CnHcanue
,PacTeHreBBIHA HAayKn" ce pedepipa B CBETOBHHTE 6asu manau WEB of
science, ceOBaTeHO BBIIPOCHATA CTATHA 6u crexpaio ga 6bpAe MOCOUYCHA B



rokazaren ,,CTaTHH ¥ JOKJIaJH, MyOIUKYBaHA B Hay4HH H3NAHUA, pedepHpaHH
Y MH/ICKCHPaH! B CBETOBHO H3BECTHH Gasu naHHM ¢ HaydHa uHQopMmarms (Web
of Science, Scopus)*“.

MMaM cieIHATE BHIIPOCH:

1. Ha ocHOBaTa Ha TONyYEHHTe Ppe3yITaTH 3a CENEeKTHBHOCTTa Ha
darymuoxcasuH ([liek 50 BII ) B BeTe NPOYYBaHHU AO3H, BB3MOXHO JIH € TO3H
xepbuua fa Oble NpenoppuyBaH HA MPOM3BOAUTCIH 3a [pHJara€e IpH
OTrIeX/IaHe Ha JaBaHIyOBH HACX/CHHS U BKIIOYEH B CHCTEMATa 33 KOHTPOT
Ha 3alUTeBeNsBaHe Mpe3 BETETalyATa 3a€IHO CHC CENEKTHUBHH MPOTHBOXHTHH
xepOuumau?

2. Ha6momaBaHa JIH € HAKaKBa 3aBHCHMOCT MEX/y arpOMEeTeOpONOrHiHHTE
yCIOBHS Npe3 FOAWHKTE HA ONHTA H CENEKTHBHOCTTA 1 NPOABDKHTEIHOCTTA Ha
ed)eKTHBHO XepOHIHTHO TOCIEACHCTBAE Ha diryMuoKca3un?

3axJI0ueHHe:

Ha ocHOBa Ha Npe/ICTABEHMs aHAIH3 Ha AMCEPTAIMOHHUS TPYA, CHATaM He
nokTopaHTKara Jlecucnasa AHrenosa uMa 3aaBI004YEHH TEOPETHYHH MO3HAHHA
B 06NIACTTa Ha CHBpPEMEHHaTa XepGONOrnA, yMeHuUs 3a NpUIaraHe Ha pasiuiHy
MeTOH Ha W3CIeABaHe, apIyMEHTHpaHU MOJXOIH 32 OLCHKA, AHAMM3 H
0GOBIIeHHs Ha MONyUeHHTe pe3ynTaTH. IIpelcTaBeHUsT AUCEpPTalHOHER TPYA
otrosaps Ha m3ucksanusaTa Ha 3PACPD u Ilpaswiauka Ha CCA 32 HETOBOTO
TPHIIONEHHE, KOETO MH JIaBa OCHOBAHHE /18 IO OLEHs MONIOXHTETHO.

[lo3BONiBAM CH fOa TpeliokKa Ha TOYMTAaeMOTO Xypu Ja [7acysa
HONOUTETHO 3a TPHCHKaHe Ha fokTopaHTa [lecucnasa [ianosa AHrenosa
Ha ofpa3oBaTe]IHAaTa M Hay4yHa CTeMeH ,Jlokrop” B mpod. Hanpapnenue 6.2
PacTHTENHA 3aIATa, HayYHa CTIeLHATHOCT XepOoIoT .

08.12.2020 r.

[LnoBaus npod. )y bapst Pajikosa
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Of the PhD Thesis for acquiring the educational-and-scientific degree
‘DOCTOR’ in the Area of Higher Education 6. Agricultural Sciences and
Veterinary Medicine; Professional Field 6.2. Plant Protection; Scientific Major:
Herbology /Weed Science/.

Author of the PhD Thesis: Desislava Ivanova Angelova, self-training PhD
student at the Department of Orchard Management and Plant Protection, Fruit-
Growing Institute — Plovdiv

PhD Thesis Title: Efficiency and selectivity of soil herbicides in lavender
(Lavandula angustifolia Mill.)

Reviewer: Prof. Dr. Zarya Vasileva Rankova — Fruit-Growing Institute,
Plovdiv, Area of Higher Education 6. Agricultural Sciences and Veterinary
Medicine; Professional Field 6.2. Plant Protection, member of the Scientific
Board of Examiners in accordance with Order No. RD-05-327 of 9 November
2020 of the Chairman of the Agricultural Academy.

1. Brief biographical data of the PhD student

The doctoral student Desislava Angelova was born on 26 June 1977. In
2001 she graduated from the Agricultural University — Plovdiv, acquiring the
Master degree of Engineer Agriculturist in Viticulture and Horticulture. Since
2004 he has been working at the Institute of Roses, Essential and Medical Crops —
Kazanlak as a research associate in the field of Herbology /Weed Science/. The
main topics of her research studies are monitoring of weed infestation and weed
control in essential oil and medicinal plants. Desislava Angelova is enrolled in the
doctoral program at the Fruit-Growing Institute — Plovdiv in 6.2. Plant Protection
as a self-training PhD student, Order No. RD 05-163 of 09.08.2019 of the
Chairman of the Agricultural Academy and she completed her studies with the
right to defend the PhD Thesis by Order No. RD — 05-185 of 15.07.2020.

The project of the Thesis was presented before the Extended Council of the
Department of Orchard Management and Plant Protection, which after a thorough
discussion assessed its readiness to be defended before the Scientific Board.

2. Relevance of the PhD Topic
The present Thesis deals with an important problem from an agrotechnical
and plant protection point of view on the possibilities for chemical control of



weeds in lavender plantations, applying efficient and selective herbicides.
Lavender — Lavandula angustifolia Mill. is one of the major essential oil crops
under the conditions of Bulgaria. In recent years, there has been increased interest
in establishing new lavender plantations — the total areas in the period 2012-2015
were about 7000 ha. Weeds are one of the limiting factors for increasing the
economic efficiency of production. At the present stage, basic mechanical means
are used to control weeds and the number of suitable active substances is
extremely limited. The application of herbicides needs to be carried out on the
basis of in-depth studies on their efficacy against weed vegetation, selectivity to
the crop and their effect on the quality of the essential oil. Studies on that issue are
quite scarce in our country. Taking into consideration the importance of weed
control, as well as the search for new opportunities for control through the
application of modern environmentally-friendly approaches based on selective
herbicides, I believe that the problem developed in the Thesis is particularly
relevant.

3. Aim, Tasks, Hypothesis and Methods of Study

Based on a detailed and extensive literature review, including 147 titles, the
doctoral student Desislava Angelova shows a good knowledge of the problem. The
unresolved issues, the need of optimizing the system for integrated weed control
(agrotechnical and chemical approaches), as well as the need for detailed studies
of the effect of herbicide application on crop development, are clearly highlighted.
The aims and tasks of the research are set correctly.

The research study on the Thesis is carried out at a modern scientific-
theoretical and methodological level. In the period 2011-2015, in the experimental
fields of the Institute of Roses, Essential and Medical Crops, a field trial was
conducted with lavender of cultivars ‘Jubileyna’ and ‘Hemus’ on the effectiveness
and selectivity of the following herbicides: isoxaflutole 750 g/kg (Merlin 750
WG), oxadiargyl 400 g/ (Raft 400 SC), imazamox 40 g/l (Pulsar 40), flumioxazin
500 g/kg (Pledge 50 SC), applied at two rates. The herbicides were applied to soil
before the lavender vegetation. The following topics were studied:

- Specific composition and weed density in lavender plantations of
‘Hemus’ and ‘Jubileyna’ cultivars

Weed infestation in the lavender plantation was of a mixed type on average

for the study period with the following quantitative ratio between the separate

biological groups: annual grassy weeds — 10-13% in the plantations of both



cultivars; annual broadleaf weeds — 54% in the plantations of both cultivars;
perennial weeds — 33-36% in the plantations of both cultivars. The predominant
species of the annual broadleaf species in both plantations were Chenopodium
album L., Fumaria officinalis L., Anthemis arvensis L. and Amaranthus
retroflexus L., representing 55% of the total weed vegetation in the experimental
areas. Predominant perennial weed species were Convolvulus arvensis L., Cirsium
arvense L., Cynodon dactylon L. and Sonchus arvensis L., representing 33%.

- Efficacy of the studied herbicides in lavender plantations of ‘Hemus’ and
‘Jubileyna’ cultivars

The highest efficacy in both lavender cultivars was observed after treatment
with oxadiargyl applied at the rate of 72 g/da (95%). The effect of the herbicide
was clearly expressed in the control of the species Xantium strumarium L.,
Amaranthus retroflexus L., Chenopodium album L. and Galinsoga parviflora Cav.
A very good herbicidal effect was also reported against Convolvulus arvensis L.

Flumioxazine, applied at the rate of 22.5 g/da, showed an effective control
against the annual weeds Amaranthus retroflexus L., Sinapis arvensis L.,
Chenopodium album L., Polygonum aviculare L., Portulaca oleracea (92%). The
herbicide had a good effect against the perennial weed species Convolvulus
arvensis L. and Cirsium arvense L. (71%).

It was established that the efficacy of imazamox against the annual weeds
over the years of the experiment was maintained above 89% when applied at the
rate of 9 g/da. The herbicide destroyed Apera spica venti L., Setaria viridis L.,
Chenopodium album L., Galinsoga parviflora Cav. and Xantium strumarium L.
The effect on the annual weeds reached 90-92% after the application of the higher
rate of isoxaflutole. The perennial weeds Convolvulus arvensis L., Cirsium
arvense L., Cynodon dactylon L. and Sonchus arvensis L. showed higher
resistance to the herbicide.

- Selectivity of the studied herbicides
The results of the visual ratings for phytotoxicity, following EWRS scale,
showed that isoxaflutole at the rate of 3.8 g/da, oxadiargyl, imazamox and
flumioxazin applied at the rates mentioned, showed excellent selectivity to
lavender of ‘Hemus’ and ‘Jubileyna’ cultivars. No phytotoxic changes in the
plants were observed throughout the study period. Isoxaflutole at the rate of 5.7
g/da showed a low phytotoxicity (2-3), which was expressed in slight to moderate



chlorosis of plants of both lavender cultivars, which was overcome after the 20"

day.

- Economic productivity of the lavender plantation depending on the
cultivar, growing conditions and applied herbicides

The yield of fresh lavender flowers of cultivars ‘Hemus’ and ‘Jubileyna’
were analysed by years and on average for the period.

Higher productivity of lavender was reported when applying the herbicides
at the higher rates. On average for the period, the highest flower yield of
‘Jubileyna’ cultivar was obtained after treatment with oxadiargyl — 623 kg/da and
from ‘Hemus’ — with flumioxazin — 571 kg/da.

- Essential oil yield
The effect of the studied herbicides and rates on the biometric

characteristics plant height and diameter, as well as the structural elements of the
yield (number of inflorescences, spike length, length of the flower stem) on
average for the experimental period, were studied in the cultivars ‘Hemus’ and
‘Jubileyna’. In terms of the amount of essential oil obtained (on average for the
study period), the highest yield was reported in ‘Jubileyna’ cultivar — 11.2 kg/da
after treatment with oxadiargyl at the rate of 72 g/da and flumioxazin — at the rate
of 22.5 g/da. The highest yield of essential oil in ‘Hemus’ cultivar was reported
after the application of oxadiargyl (72 g/da) and flumioxazin (22.5 g/da) — 9.4
kg/da and 8.9 kg/da, respectively. The lavender oil yield of ‘Jubileyna’ cv.
obtained after treatment with 5.7 g/da of isoxaflutole exceeded by only 4% the
amount of the optimal rate (3.8 g/da).

- The correlation coefficient between the biometric characteristics (r) in
the cultivars ‘Hemus’ and ‘Jubileyna’ was determined

- Chemical composition of the essential oil was determined by gas
chromatography: 1,8 cineole, cis-B-ocimene, trans-B-ocimene, linalool, camphor,
lavandulol, terpinen-4-ol, linalyl acetate and lavandulyl acetate /ISO 3515: 2002/.

In the first year of the study the linalool content in the herbicide-treated
variants of ‘Hemus’ cv. ranged from 31.1 to 35.3%. In the remaining experimental
years linolol values were close to the upper limit of the established standard. The
linalool content in the essential oil of ‘Jubileyna’ cultivar in the variants treated



with isoxaflutole, oxadiargyl, imazamox and flumioxazin ranged from 22 to 32.8%
for the study period, which corresponds to the Bulgarian standard.

In ‘Jubileyna’ cultivar, the values of linalyl acetate in the variants treated
with isoxaflutole, oxadiargyl, imazamox and flumioxazin complied with the
quality standard of lavender oil, the values ranging from 30 to 39.6%. In terms of
the amount of linalyl acetate, the herbicide-treated variants of ‘Hemus’ cultivar
were within or close to the standard throughout the study period.

4. Visualization and Presenting the Results Obtained

The Thesis is structured properly by sections and the experimental material
is well illustrated with 69 Tables and 22 Figures. The results obtained were
processed by the method of variance analysis and statistically significant effects of
the studied factors were determined. Correlation analysis was used to calculate
qualitative and quantitative dependencies.

5. Discussion of the Results and Cited Literature

The structure of section ‘Results and discussion’ by types and methods of
study allows the doctoral student to clearly present and interpret the results
obtained. The volume of the conducted experiments and the obtained results fully
correspond to the set tasks. Extensive statistical analysis and good knowledge of
the state of the art of the problem allow the doctoral student to successfully
analyse, summarize and correctly interpret the experimental data, taking into
account the information from the literature.

6. Contributions of the PhD Thesis

On the basis of the obtained results, contributions of original, confirmatory
and scientific-and-applied character have been formulated and well substantiated.
Those contributions will provide the opportunity to enrich the knowledge on the
effect of the herbicides oxadiargyl, isoxaflutole, imazamox and flumioxazin on the
growth and reproductive habits of ‘Hemus’ and ‘Jubileyna’ cultivars in order to
include them in the integrated weed control approaches in lavender growing.

The obtained results and contributions give me the opportunity to assure the
members of the Scientific Board that they are largely a personal contribution of the
doctoral student. I should note that Desislava Angelova is a well-established
researcher with the ability to work in a team, which is especially important for
experimental studies nowadays. She has a good knowledge in the field of modern



weed science, statistical methods, as well as skills for independent scientific work.
The doctoral student uses freely and interprets subtly the scientific literature.

The major part of the Thesis is published in 3 papers (1 individual and 2 in
co-authorship), presented at scientific forums with international participation and
published in Bulgarian scientific journals.

The Author’s Abstract is prepared according to the requirements and is well
illustrated with 14 Figures and 23 Tables. It presents correctly, in a summarized
form, the conducted research work discussed in the Thesis, including the scientific
and scientific-and-applied contributions.

7. Critical Notes and Questions

I have the following critical note: The paper ‘Effect of soil herbicides on the
biometric characteristics of lavender’, published in the Journal of Plant Sciences,
2019, 56(5), 34-39, was referred to ‘Articles and reports published in non-
referenced journals with scientific review or published in edited collective
volumes’ in the report on compliance with the national minimum requirements.
The Journal of Plant Sciences is referenced in the world databases WEB of
Science, therefore the article mentioned should be referred to “Articles and reports
published in scientific journals, referenced and indexed in world-famous databases
of scientific information (Web of Science, Scopus)’.

I have the following questions:

1. Based on the results obtained for the selectivity of flumioxazin (Pledge 50
WP) applied at the two rates, is it possible to recommend that herbicide to growers
for use in lavender plantations and include it in the weed control system during the
vegetation together with selective herbicides for control of grassy weed species?

2. Has any relationship been observed between agrometeorological
conditions over the years of the study and the selectivity and duration of the
effective herbicidal post-effect of flumioxazin?

Conclusion

Based on the presented analysis of the PhD Thesis, I believe that the
doctoral student Desislava Angelova has in-depth theoretical knowledge in the
field of modern weed science, skills for applying various research methods,
reasonable approaches to evaluation, analysis and assessment of the results. The
presented Thesis meets the requirements of the Acton development of the
academic staff in the Republic of Bulgaria and the Regulations of the Agricultural
Academy for its Application, which gives me the reason to evaluate it positively.



I allow myself to propose to the Honourable Scientific Board to vote
positively for awarding the doctoral student Desislava Ivanova Angelova the
educational-and-scientific degree ‘Doctor’ in the Professional Field 6.2. Plant

Protection, Scientific Major ‘Herbology /Weed Science/’.
| )
08.12.2020
Plovdiv Prof. Dr. Rankgva



