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PEILEH3UA

Ha JACEpTAIlMOHCH TPYZ 34 rojiydaBaHe Ha obpaszoparenHara W HaydHa cTerneH
_JloxTop” B 00macT Ha BUCHIC oGpasosanue: 6. ArpapHu HayKu H BeTepuHApHa MEIUIMHA,
npogecnoHaIHo panpasnenue 0.1 PacTeHWEBLACTBO, Hay4dHa cremmassoet  04.01.05.
,.Cenexuus 1 ceMernpor3BOJICTBO Ha KYJATYpHHUTE pacTenus’”

Tema 1 ABTOP HA JIMCEPTAUHOHHHUS TpyI: o, JIpoyusane memnogeme Ha omoenaHe
Ha e1aza HA CAMOORpAMieHU JTUHUU uapesuyua ¢ uel U3NON36AHEMo UM 6 CelleKWUOHHU
npozpamu* ¢ aemop Kanuna Juanosa Llonesa, 0oKkmoparHm Hd camocmoamenHa

noozomoska Kem Mncmumymn no uapesuuama - Kneoica
Uen HA HAYYHOTO JKYpH: JIOU. JI-P Banentuna Vsanosa BbjikoBa — WHCTUTYT 1O

napesulara — Kuexa, » 5 o6acT Ha BHCIIE 00pa3oBaHAE: 6. ArpapHy HayKd 1 BeTEpUHApHA
MEMIMHA, NPOQECHOHATHO narpasiexue 6.1 PacTeHMeBbICTBO, HaydHa CHELUATHOCT
04.01.05. ,,Cenexuusd ¥ CeMeIpoOu3BOICTBO HA KyJITypHUTE pacTeHus ", Onpe/ie/ieHa 3a yJieH Ha
HAydHO OKypH ChC 3aroOBel No PJI 05-21 1/05.12.2023 1. na [lpencenareitd Ha
CencKoCcTONancKa AKaIeMus, Codus

1. Kparko npejicraBsine Ha JOKTOPAHTA

Kanuna Jussosa [lonesa € poieHa Ha 29.11.1986 r. B rp. JoOpai. [Ipez 2005 r.
3aBBPIIBA CPEHOTO CH oGpaszoBanue B E3uKosara rumuasus .l eo Mujes™ B po/nus ¢l rpan.
[pe3 nepuoja 2005-2009 r. ce obyuaBa B ArpapHusd Vuusepcutet B 1110BIMB 1 nony4yana
obpazosarenHa U kpaTi(UKAMOHHA CTETICH bakanapbp ChC CHEHHATHOCT JPacturenHa
3aIUTa, a BIOCICACTBUC obpaszoparesiHa “ kBa(UKAIMOHHA CTCIEH Marucrep CbeC
cnienmanuoct ,,Cenexuus 1 CEMENPOU3BOICTBO™ (2009-2011 1).

Brazee OTIMYHO ITHCMEHO U YCTHO AHTITHHCKN €3MK, KOETO € TOJIMO HPEIUMCTBO B
paborata i, KaTo MJIa/HIH celleKIIMoHep M0 HapesuiiaTa B Tonmph Yect Cuiix bbirapus 001
(2011- o MOMeHTa). YMee [a pafoTu B HHTCPHET cpena, IpUTeKaBa KOMITFOTHPHU YMCHHA 32
pabora ¢ Microsoft Office (Word, Exsel, PowerPoint) n SPSS.

Cse 3amoen Ne PJL 05-70/13.05.2021 r. na Ilpencenarei ga CesnckocTomaHcKa
Axamemust - Codus, Kanuna [loneBa ¢ 3auucieHa B JOKTOpaHTYpa Ha CaMOCTOATENHA
10AroToBKa KbM VIHCTHTYT TIO napesuiara — Knexa B poheCHOHATHO HANPaB/ICHUE 6.1.
PacTenHeRbACTBO, HAaydHa CHEUMANHOCT _Cenexiuus ¥ CEMETPOM3BOACTEO HA KyJITypHUTE
pacTeHus . 3a Hay4yeH PHKOBOAMTCI € orpesiesiena Joil. 1-p. Hatanust [leTpoBcKa, a 3a HaydeH
KoHCYNTaHT mpod. i-p- Cretan BEaUMHKOB.

Ha ocropanue wi. 26 (4) ot [Ipasuianka 34 npusiarase Ha 3aKkona 3a pa3BUTHETO HA
aKajieMHYHUSA CHCTaB B PerryGinka bobirapust (O6u. JIB. bp. 75 ot 24.09.2010 r., u3M. ¥ O
JIB 6p. 15 oT 19.02.2019 r), un. 39 (3) ot TlpasuiHuKa 34 pasBUTHE HA AKAJIEMIIHUA CbCTaB B
CernckocTonascka AKaemus ¥ pericHuc pya Hayunna CbBer 00 .3ppHeHH, QypaKHH H
rexuuueckn KyaTypu'” (ITpoTokon No 03 ot 28.03.2023 r.), Ipencenarens Ha CCA, cne
sanosed PJ1 05-49/04.04.2023 r., OTUMCIH C 1paBo Ha sammTa JOKTOpaHT KartiuHa [{onesa.

1I. O0ma xapakTepuCTHRA Ha qucepranusTa u agropedepara — ofem M CTPYKTYPA



HI/ICGpT AIAOHHUAT TPY/ CHOTBETCTBA HA MHAHAMAITHHUTC M3ACKBAHUATA Ha 3akoHa 3a
pa3BUTHETO Ha AKaIeMUUHHA cperap B PeryOnmka buiarapus, [IpaBuiHKMKa 33 HETOBOTO
TIPUJIOXKEHUE, KAKTO U [IpaBuiHEKA 33 PA3BUTHE HA akaneMudHns cheraB B CelcKoCTonancka
Axanemus. Jlucepranusara € B o6ur obem or 144 cTpaHHIH. Bitousa 24 6p. Tabmuim u 41
¢urypu. CrUCHKBT Ha J3MoJ3BaHaTa aureparypa ChIbpika 193 w3TouHMKa, OT KOMTO 45 Ha
kupwikna # 148 Ha JaTHHUNA. JlucepTallMOHHUAT TPYA € CTPYKTYpPHpaH IPaBUITHO, KaTO
OTJICTHUTE pa3/ieny ca 100pe GaslaHCHpaHH 110 00eM.

VeoasT e mueneHacoue. Cpmuir ¢ pasBUT B paMKuTe Ha JIBC CTpaHuly M
[o/luepTaBa 3HAUMMOCTTA Ha lapeBuiara b HALMOHANICH H CBETOBEH Mailad, POy KTHBHUTE I
BB3MOKHOCTH, cepr Ha ynorpeba, CeneKInoHHH HOCTIOKEHMsSL M JIp. ApPryMEHTHpaHa €
HeOOXOMUMOCTTa Ha TMPOY9IBAHETO, [ofuepTaBaiikiy poJsTa Ha Bjarara B MOMEHTa Ha
npubupase u TEMIa Ha OTAABAHETO }i, KaTo €JIUH OT Hai-BAXKHUTE CeNIeKIIMOHHN TIPpU3HAIM
Npy [apeBUIaTa.

JlutepaTypHHAT 0030p € Gorar, ©3uepraTeleH, NeJeHacoucH 1 nokaszpa gobpara
OCBEJOMEHOCT Ha JIOKTOpaHTa IO poydBaHHs TPOOIEM. - Bxmousa 193 nuTeparypBH
M3TOYHMKA TO-TOJIAMAaTa 4acT, OT KOUTO ca CiIel 2000 . - 55%. PasngensT e CTPYKTypHpaH B
[eT OTJENHH €acTH, KaTo BCsKa OT TAX TPETHpa BIIMSHHETO Ha onpejeneH (akTop BBPXY
prarara B MOMEHTA Ha NpulupaHe 1 Temla Ha ornapaneTo i1. OT eHa CTpaHa € FeHOTHITLT HA
papeBUIaTa, HEHHUTE pu31OTOTHIHH 0COBEHOCTH ¥ CENEKIMOHHHA IpOrpec B HaMaJIBaHe
prarata B 3BPHOTO, @ OT Jpyra BIMSHHMCTO Ha METEOPOJIOTHUHHTE YCIIOBUS ¥ HAdHHA HA
OTIIESKIAHE BBPXY TpOydBaHus MPU3HAK.

TTo3opaBaiiky ce Ha HaJIu4HATA yrpopMaluss 10 pasrieKiaHaTa Tema, KaiuHa
I{oneBa ¢ (opmyimnpana ACHO Ilexra HAa JMCEPTAlMOHHHMSA TPYA - IIpoyuBanero Ha
CHLALPKAHNETO HA Bjara B 3bPHOTO H Temma Ha HeliHOTO oTAaBaHe Clel 40-n jgeH OT
M3CBH/ABAHETO HA KOYaHHTE 10 npuéupaneTo Ha CPeIHOPAHHH KPBHCTOCKH Ha JIHHHH HA
reHeTHUHH W3TOYHHIM Ha AloeHT H JlankacTbp. 32 MOCTHraHe Ha MOCTAaBEHATA e,
noxtopanT Kanuna Llonesa cn € MocTaBiia 7 OCHOBHMU 3a1a4yu:

¥ [MpoyuBaHe ChAbPKAHMETO HA BJATA B 3bPHOTO HA POAMTENICKATC dopmu 1
texuuTe xubpuau, ot 40-Ths AeH CIel W3CBUIISBAHETO 10 NPUOMPAHETO.

AN

r HpquBaHe Ha Kopenaunma MEWIY C’bﬂ’bp)KaHl/leTO Ha Bharata B 3bPHOTO Ha
pOIll/lTCIlCKl/ITe KOMIMOHEHTHU ¥ TEXHUTC Xl/l6pl/l)1l4.

N

> [TpoyuBaHe Ha Temia Ha OTACHAHE HA prara OT 3bPHOTO HA W3CIEABAHMTE 40
XUOPUAM ¥ TEXHUTE POANTENCKH KOMIOHEHTH.

A

> Knacupuippane Ha XMOpHAMTE ¥ JTUHMHTE Mo ChAbpKAHME Ha Bjara B 3bPHOTO
rpu pUOMpPaHETo.

.

> OcbilecTBABAHE HA CPABHUTE/HATA OLCHKA HA XxubpuauTe MO ChIAbpPKAHUE HA
BJIAra W 10 CpeeH J100HB.

.

r HpquBaHe Ha (baKTOpHTC OT KOWTO 3aBUCH C’b)l’bp)l(aHl/leTO Ha BJlara B 3bpHOTO
rnpu npn6npaHe Ha U3CieABaHNTC XH6pl/l£1Pl Y TEXHUTE pODMTCﬂM

N

r CCHCKTl/lpaHC Ha JIUHUKW C HUCKO ChAbPIKAHUE Ha BJjara B 3bpHOTO U npnnaBamn
C¢TaOUJIHO TO3U fioKasaTtell B XM6lellHl/ITC KOMOMWHALKK 38 UENNTE Ha peKprHTHaTa CeJICKIUA.



B pasnenbT ArpoeKoJorHiTHH yC/IOBHSL € HanpaBeHa obcTolHA [TOYBEHO-KIMMaTHIHA
XapakTepUCTHKA Ha paloHa Ha H3BEKIAHE HA ONUTUTE, KAKTO U METEOpOJIOTHUHITE JaHHHU 3a
ycrnoBusiTa Tpe3 TOJMHATE Ha IpoBeXaHe Ha TPOY4BAHETO. AKIIEHTHPAHO € BBPXY
KONMHYECTBOTO HA TAHATMTE BAJIEKH NPe3 Meprosia Ha pereTanMATa Ha HapeBuIaTa (e1uH ot
HAli-BaXKHUTE KOMIIOHEHTH HA KIMMata, OT KOMTO 3aBUCU pacTeika, pasBUTHETO. b TeKa,
OTIPAIlIBAHETO, OTIOKIAHETO, no6¥Ba ¥ Bjlarara B MOMCHTA Ha npubupaHe Ha BCEKH reHOTHII),
cpaBHeH ¢ 95 TOJMIIEH MEPHOL (1896-1990 r.).

MaTepHaIuTe H METOJHTE 33 M3BEHJIANC H omUTHTE MO JUCepTallMoHHaTa padoTa ca
npaBUiIHO W30paHH, 100pe IMPeCTABCHH, KaToO Ca HAMMCAHHM CTETHATO W M3YEpraTe/HO Ha 4
ctpanmiu. [locouenn ca CeHOTUIIOBETE, OOEKT Ha W3CIelBaHe, eTamuTe ga padora,
MpoydYBaHWTE MpHU3HAIM, KaKTO H M3HOM3BAHATE CHBPEMEHHM CTATHCTHHYECKH METOIH "
niporpamu 3a 06paboTKa Ha NOTYHEHUTE pe3yJTaru.

Paztenst PesyaraTd u 00ChiKIaHe 3aEMa noseue oT 58,3% OT Ienus AUCEPTAHOHEH
Tpya. Pesynrarute ca no0pe oHArje/CHH B 24 taGmamy ¥ 41 durypu. Hanucanu ca B Hay4CH
CTHI U B JIOrMYecKa MoCjieloBaTeHOCT Ha [HOCTABEHUTE 3aj1auil. AHAIM3UpaBH Ca oPOOHO,
UPABMJIHO ¥ €A CPaBHEHM C TOJYICHH Ipeju TAX 3aKI0YeHUs OT ApYrH u3cieoBaTet. 3a
MPABU/IHO MHTEPIPETUPAHE HA [IOJTyYEHHUTE JaHHH ca U3MOJI3BAHH OAXOAIIM CTATUCTHUECKH
METOM U IIPOTPAMHA.

Pesynrarite OT U3CIE/BAHETO €A 060061eHy B 14 U3Boaa.

[IpunocuTe ca TpynupaHu Io J3JICKBAHMATA B JBE KaTEropuu — C TEOPETHHCH I &
IIPUIIOKEH XapaKTep. Jloxropant Kamina LloHes MpaBUHO € aHamu3upana, obodmmna #
dopMyrpana Moy deHuTe TeHACHIITH 1 pe3yJITaTh.

ATtopedepaThT 0OTIOBaps Ha CTpyKTypara Ha Aucepranaara i mpecTaBsBa HEHHO
O-MQIKO KOMHE. BKiIoUBa BCHYKA Pasicin, OCHOBHMTE PpE3yJITaTH, H3BOJM, IPHHOCH,
CIIMCHKA HA HAyUHATE CTATHH, KAKTO M KPaTko pestoMe Ha aHITTHIACKH S3HK. Harmcan ¢ Ha 38
CTPAHHLH, ChIAbPKA 8 Tabmuiy u 29 Gurypu.

IIl. AKTYyaJHOCT HA H3C/AeABAHMSI npod.iemM
Temata Ha [AMCEpPTALMOHHHA TPYA € aKTyajHa, MNPEIBA] HM3UCKBAHMATA Ha
3eMeIeICKUTE MPON3BOAUTENN 3a npubupane Ha 1apeBUIHOTO 3BPHO ChC CTaHAapTHA Bjlara,
BHCOKMTE LIEHM Ha ropusara 3a npocyliaBaHe, Kakro H HApacTBAIIOTO HACEJCHHE Ha
[TnaHerarta U Ipou3THYaIaTa oT ToBa HeoBXOANMOCT 3a pa3lMpsABaHE apealia Ha OTTJIeKIaHe
Ha Kynrypata. Cb3aBaHeTo Ha XHOpHIM ¢ BUCOK 70GHB U OBpP3 TEMII HA OTAABaHC Ha piiarara
¢ TIepMaHeHTHA 3a/a4a [peJl BCCKH ceJIeKIIMOoHep Ha NapeBH1HM XuOpuau B CBETOBECH marad

7 64 JOBEJIO JI0:

e PasiuupsBaHe Ha apeala Ha OTIIeK/IAHe Ha KyJTypaTa B CBETOBEH marrad

> PapuO OCBOOOXIaBaHE Ha IUIOLIUTE H 7100po BIMCBAHE B cenTO000paLEHUETO Ha
KyJITYPUTE

> VpenpuaBaHe Ha JOOMBUTE OT IApeBHIA, 1pPes ch3jaBaHe Ha MO-KbCHHU, T.€. H0-

BHCOKOIOOMBHE XMOPH/M ChC CTAHAApTHR Blara pu npudUpane
> [logoOpsiBane Ka4yecTBOTO Ha cbXpaHeHHe Ha HapeBHIHOTO 3BpHO, KaKTo B
CeMEIIPOM3BO/ICH, TaKa U B IPOM3BO/ICTBCH acreKT



5  TlopumasaHe ceOeCTONHOCTTA HA 1ONy4eHOTO  3bPHO, Hpe3 oTHajaHe Ha
He00X0aUuMOCTTa 0T JTOMBJIHATEIHO A3CylIaBaHe

IV. JluTepaTypHa OCBEIOMEHOCT U TeopeTHYHA NOJAroTOBKA Ha KaHauaaTa

JlutepaTypHHAT 0030p 3aeMa 20.1% ot 0Omys obemM Ha AucepTaluATa. [{utupanu ca
pe3ynTard oT 193 mpoyd4BaHus, OT KOWUTO 45 Wa kupunuua ¥ 148 Ha JaTMHMLA. 39 % unu 75
M3TOUHMKA ca IyOJMKyBaHH B TOCICAHHTC 13 romuuu ot 2010 T 10 2023 r., KOeTo OIe
BeIHBK MOAUEPTaBa OCBEJIOMCHOCTTA Ha Kapmuaara ¥ TOTBBPKIABA aKTyajlHOCTTA Ha
[oCTaBeHaTa 33/a4a B UCEePTAllMOHHUSA TPY L.

JlutepaTypHUST 0030p €€ CBCTOH OT 5 mojpasjena, BbB BCEKH OT KOMTO €2 noxKazaHu
IpeKuTe WM KOCBCHH baxTopH, CBBp3aHM € Buarara B [@pEeBUYHOTO 3bPHO U TeMna Ha
HEWHOTO OTICIISTHE.

%  @u3poNOrus Ha Ipoleca Ha OTJaBaHe Ha Biara

> BrusHUE Ha METEOPOJIOTHYHHUTE YCIOBHA Ha rojauHaTa
> Buyisiie HA HAYMHA HA OTITIEKIaHe Ha KyaTypara

> Biusinue Ha reHOTHIIa

»  CeJsleKIIMOHHH aCIIeKTH

MsclieBaHUATa BBPXY BJIMAHHETO Ha BCCKH daxTop ca MOAPOOHO OMMCAHH.
BiUIOUEH € aHajau3 Ha eHOMOCOYHM H KOHTPACTHH MHEHHS Ha pasIHdHH aBTOpH, KaKTO H
CTAHOBHMIIETO Ha JIOKTOpPAHTa 32 BH3MOKHOCTTA na ce Biausie Ha OTACIIHUTE (akTopu 4pe3
ceneKIMOHHN METOU 1 ITOJIXO/IH.

OT Ka3aHOTO JOTYK € BHUIHO, H€ Jloktopant LloHeBa HpHUTEKABA HeoOxoaumMara
TeopeTUYHa MOJrOTOBKA U BUCOKO HHBO HA OCBEOMEHOCT OTHOCHO HAYTHHTC JIOCTHKEHHE Y
Hac ¥ B dyKOWHA IO MpoyupaHara TeMa, KOETO I JaBa BB3MOXKHOCT Jia MHTCPIPETHPa
0GeKTUBHO MOJyYeHHTE OT Hesd pe3ylirath, o(opMsIiiKE eMH LEeHEH 33 TeopusiTa W TI0JIE3EH 3a
JIpaKTHKAaTa Hay4deH TPy

V. MeroaudeH Moaxon

ExcliepAMeHTanHara AeHHOCT 110 M3BEIAHE HA JMCepTAlOHHMS TPYI € 3aJI0’KeHa
METOANYECKH IPABUIIHO. ExcriepuMeHTaIHaTa paboTa e mpoBe/icHa B Mepruo/a 2016-2018 r. B
omuTHOTO moJe Ha ¢upma ['onabH Vecer Cuitn Bearapust B €. bpbILIEH. ATpOKIMMATHYHATE
yCII0BHst 110 BpEME Ha MPOYUBAHETO €4 MHOTO 100pe MpeJICTaBeHH U oHuepTaBat pa3nuuMsiTa B
CIMMATHIHATE HOPMH Ha BCSKa TOJMHA, KOCTO 0GsICHSIBA BApMpAHETO B aHAJIM3UPAHMTE
napameTpH.

B juceprauMoHHMs TpyaA ca BIUIIOYEHH 12 caMooIlpameHd JIHHHH [apeBUILa,
coberperocT Ha dupma ['oabH Vecr Cuiin Boarapus. Jluauute ca 0T CpeIHO paHHara rpyna
pa spsanoct (300-399 mo ®AO) ¢ OaM3bK BEr€TALHOHCH mepuoji, ¢ e eIMMUHUPAHe B
MaKcHMaJiHa CTENeH BIMSHUCTO Ha POJIBIDKUTENHOCTTA Ha BereTaroHHus Nepuoa BBPXY
TIpOYYBaHHs 1OKA3ATE. Te ca ¢ H0Ka3aHa Mpe3 NoMHUTE BUCOKA KOMOMHATHBHA CIIOCOOHOCT
} ca OT Pa3/IyHy FCHETHIHU TPYIIH — Ajionent u JlankacTsp. [IpaBuTe KPBCTOCKH (36 Op.) ca
[IOTy4EHH! 110 METO/Ia Ha MIBJICH ceTkpoc, npe3 2015 1. 8 3umen ITuromuuk B [lyepro-Baspra B
MekcuKo. 3a cpaBHEHNE B OIATATE 33 CTaH1apTH ca BKJTIOUEHH JeTHPH XHUOPHIM OT pasiadHi
rpyny Ha 3psaioct DKC 4590 (350 FAO), P9528 (380 FAO). P 8745 (280 FAO) u PR37F73



(430 FAO). Onurute ca M3Be/IeHN 110 ONOKOBUS METOL, B yeTHPU [OBTOPEHHUSA, C OIUTHA U
pEeKOJITHA MaplelKa oT 7 m2, rberoTa Ha nocesa 8500 p/da u ycnosus 0e3 HAMOSBAHE.

[lo BpeMe Ha Bereranusara ca ot6ens3pann (enodhazute U3METIABAHE, bdTex Ha
cpuiara U (GU3UOTIOrMYHA 3PSIIOCT 3a macThOBAHE HA BeAka Baza e 0TOenA3aHa 1aTata, KOTaro
80 % OT pacTEHHsTa B OIHTA Ca BCTHIIMIH B Hesl.

Orpesie/isHe Ha Biarata B 3bpHOTO 1 TeMITHT HA HEHHOTO OTJENSHE € M3BBPUICHO €
eNIEKTPOHEH BJIaroMep SAMAP-O-TEST H 40 na Tpn ko4ana ot BapuaHT U Ha 6 erama Jo
peKOIITHpPaHE Ha OIATA. [I5pBOTO M3MEpBAHE € Ha 40-THsi JeH OT Ib(TexKa Ha KoJaHa, a BCAKO
CJIEIBALIO TTPe3 5 JIHHU.

[TpuI0KEHUTE CHBPEMCHHHU MaTeMaTHyecKu MEeTOQH ToKas3Bat, He JloKTOpaHbT €
HATpYTIAN 3HAHHS 0 IIPOyYBaHATa TEMA, rpuIOOMI yMEHHs. U YCTIELIHO Tpuiiara NOX OIS 1IN
CTATUCTHUECCKH aHAIMU3H.

> ANOVA

% TecT ga Duncan (koraTto B OnuTa HAMA cTaHaapr)

% LSD — TecT, KOraro B OIKMTA UMa CTaHIapT

» Tecr Ha JIuBuH

» VMepapxudeH KIIbCTEPEH aHalll3

» KopenaumoHeH aHajin3

» PerpecoHeH aHAJIN3

» Path anaius

3a 11e1TA € W3MOJ3BaH COPTYEPHUST HPOLYKT SPS822.

VI. 3mauuMocT U YOeQHTETHOCT HA noJiyueHHTe pe3yaraTH, pHTeprperanuy H
H3BOIH
PesyaratuTe OT MPOBEICHATE A3ciIeBaHMs ca 100pe MHTePHpeTHPaHH ! OHArJICJICHH.
['pynupanu ca B 6 yacTH, 2 OT KOMTO TpeTHpar MOIydCHUTE pe3ynTaTH TpH xubpuaute, 2
[I0Ka3BaT pe3yJITaTHTE OT IPOYYBAHETO TPH POIMTENCKUTE KOMIIOHEHTH, 1 yact noKasBa
BPB3KUTE MEXKy XUOPUAKUTE U pouTencKuTe UM GopmiL 1 1 yacT cpaBHHUTEJHA OLEHKA MEKILY
IpOyYBaHNTE XUOPHIM 1 cranjaprute B onura. [losnyuena ¢ HOBA y uHTepecHa MH(OpManus
OTHOCHO W3CNeIBaHus MpOOIeM. B o6cpkaaneto # JIOKTOPAHTHT KOPCKTHO CBIOCTaBS
pesyiTaThTE ¢ TE3U HA GBLIrapCKU U JIyKIAM aBTOPH, KOETO mokaspa jodpara i TeopeTH'iHa
MOJIrOTOBKA.
> [TbpBaTa 9acT TPeTupa Krnacudukalys Ha u3Cje/IBaHUTE KPBCTOCKM LAPEeBUIA, Ipe3
jiepapXuUeH KIbCTEPEH aHAMn3 ¥ TeCT ya Duncan — HATIPABEHH ca 4 KTBCTEPHM aHAIM3A
cropes CTereHTa MM Ha CXOJCTBO M0 chIbpIKaHKe Ha Blara B 3bpHOTO M nobusa. Beexn
KTbCTEp OTpassiBa Pe3yNTaTUTe 32 BCAKA OT/eHa FOJMHA, @ MOCICIHUAT - CPEAHO 33 TpHUTE
roAWHKM Ha M3BEXKIaHE HA OMNMTA. Criopejt CXOICTBOTO Ha XubpuauTe 1O JBaTa MoKasaTeli
xubpuauTe ce rpymupar B TpH OCHOBHH KIBCTEP, HSKOH OT KOWTO Ce€ JCHIT Ha [JBa
moaKIbeTepa. Kiperepu3anusiTa npH XUOpUMTE Ce BIUsE B NO-TOJLAMA CTENEH OT Biarata B
3BPHOTO, OTKOIKOTO OT no6uBa. Jloka3aTesncrso, 3a KOCTO € aKTHT, Ue B EUH KIIbCTEP MOTAT
ja nomajHar xuOpuau M ¢ BHCOK H ¢ HUCHK 10OWB. 3aBHCHMOCTTA XUOpHAUTE C HHMCKO
chrbpKaHAe Ha Biara Jia uMatr # [HO-HUCHK NOOWB ce MOTBBPIKIABa. Hsma 3HAUMTEIHU
pasnuuns B CTOMHOCTATE Ha CTAHIapPTHOTO OTKJIOHEHHE 1O oTHoOlIeHHE Ha (akropa Biara B
3pPHOTO Npe3 PAsTHYHUTE TONMHH qa OTCIEKIAHEe, KOETO ToKaspa, 4e Biarara HA BCEKH



xubpuj ce Biusie, OT arpoMeTeopoIOrHYHHTE YCIIOBUA Ha [OJMHATA, HO NPUOJIM3UTEIHO
eIHAKBO U €JHOTOCOYHO.

e Knacudukanysi Ha POIUTENICKATE KOMITOHEHTH Ha W3CJe/IBAHUTE apeBHIHH
KPBCTOCKH, Upe3 HepapXuueH KIbCTEpeH aHATM3 ¥ TECT Ha Duncan, CIIOPE] CTETEHTA UM Ha
CXOJICTBO TI0 ChbPIKAHKE Ha Bjlara B 3bpHOTO # No0HBa [10KAa3a, 9 ChbPKAHUETO Ha Bjlara B
3BLPHOTO HE CE OMpe/esist OT reHeTHUEeCKaTa PUHAUIEKHOCT Ha JIMHUHATC. HanuumeTo camo Ha
JBa KJIbCTEpPA B AHAIM3MUTE 3a OTACIHHTC FOMMHHM, JO0Ka3Ba OTHOCHTEIHATA OIM30CT Ha
POYUBAHKMTE JIMHHUH 110 H3CTICABAHHA npusHak. KrbcTepHUAT aHalus Ha Cpe/IHHTE CTOHHOCTH
Ha JBaTa [I0KA3aTeIs MOKa3Ba pas/e/ieHIe Ha [Ipoy4BaHHUTE TEHOTHIIOBE HA TPH KIIbCTEpa, KaTo
B TpeTUs KICTEP TONaja camo ¢Ha unust GW57010, KosTO c€ XapaKkTepusHupa ¢be cpeeH
OT BeJIMYKMHA J0OUB, HO C HACKA Bjara. MHUMAIHATA CTONHOCT Ha CTAHJApPTHOTO OTKIOHCHHE
0 TIOKa3aTel ChIbpKAaHHE Ha Biara B 3LPHOTO € onpeies, Kato Haii-cTabWIHA 1O TO3H
rioKasare.

> CpaBHUTE/IHATA OLCHKA Ha Biarara HpH npubupane Ha M3CJICABAHUTE [apeBHUYHH
XuOpHIM ¥ CTAaHJapTATE B ONHUTBA HE oKa3a ChINECTBEHM pa3lIMdys [pe3 TOAMHMTE Ha
npoyusare. CpaBHEHUETO  MEKIY fmojiydeHuTe JOOMBA Ha JIBETE TPYIH Xxubpuau
(excriepuMEHTaIHE U cTaHjapTH) 1OKasga, 4e¢ mpu [10-61arONpHUATHH YCIIOBHS 3a 1pOsBa Ha
NPOJYKTHBHHS MOTCHIMAN, SHATUTEIHO ce yBejMvaBa JENbT Ha JOKA3aHUTC pasIHKA MEXLy
KOHTPOJIUTE OT C/IHa CTpaHa ’ XHOpUAUTE OT APYra.

> UerpppTara 4acT OT pasjena HoKassd BPB3KHTE MEK/Y HapeBHuHUTE XuOpuu M
poautescki (HOopMH. 3a menTa ca MPUIIOKEHH CICIHATE aHAA3H. KOpENnalnoHeH H Path-
KOe(UIMEHTH ¥ PErPECHOHHY YPABHCHMA. [Ipy pasaeisHETo Ha KOO HIAT KoeuIUeHT
Ha [PEKM M KOCBEeHH (akTopu ce promfouBaT Beta KoeUIMEHTHT, OTrOBapAll 33 PSIKOTO
pusaue ¥ - Path-koeuImeHT, MoKasBalll KOCBEHOTO BIMsiHHME. YCTaHoBeHa ¢ CHIIHd
OJOKUTETHA Bpb3Ka MEXJy Brarata B 3bpPHOTO Ipu POJAMTEIICKUTE GopMH M TEXHHTE
HApEeBHYHI XMOPHIN. [IpeKusT MOJIOKUTEICH MaifuuH edexT, B JABE OT TpUTE TOAMHH Ha
y3cIeBaHe [0Ka3Ba, de MpU HACJIC/SBAHETO HA MpU3HAKA, y4acTHe MMaT U H3BBHSIPEHNTE
HacneacTBEHH (aKkTOPH.

r TMocie/HUTe ABE YACTH TOKa3BaT TCHACHIMUTE Ha TemIa Ha OT/iaBaHe Ha Bjarara
IpU MPOYUBAHUTE XHOpUIM U POIUTEICKATE UM KOMIIOHEHTH. Pesyirarure a0Kas3Bat, 1€
BapHPAHETO HA CHIBPKAHNETO HA Bard B 3BPHOTO ¥ TEMITA Ha OT/IaBaHe HA Bilara e ji0cTa TI0-
BHCOK TIPU XHOPUAUTE, OTKOJIKOTO ITPH POIMTEIICKMTE UM KOMIIOHEHTH.

Bp3 ocHOBa Ha HM3BbpLICHATA eKCTICpUMEHTaIHA  AeHHOCT, npely3HaTa
craTMeTHdecKa o0paboTKa Ha TONYdeHWTE pe3yJITarH, KakTo W jobpara TeopeTHdIHa H
IpaKTHYecKa MOJrOTOBKa ¢ jaita BB3MOKHOCT Ha JIOKTOpaHTa MPaBHIHO /i anaM3upa
odepTaiuTe Ce¢ TCHIACHIMH H Jid dopmymmpa 14 Opost oGobmenu n3BoAH, 4 mpuHoca ¢
TeopeTHHeH U 5 ¢ MPHJIOKEH XapaKTep.

VII. TlpuHocu HA AMCEPTANMOHHM TPy
Bp3 OCHOBA HA MPOBEICHATA eKCIEpUMEHTAlHA paGoTa, TOJydeHHTEe Pe3yNTaTi 1
TIXHOTO aHanusupane, JIOKTOPaHTHT € hopMyJpasl CBOWTE MNPHHOCH C TEOPETHYEH U
npuioKeH xapakrep. Ho-BaxHUTE HAy4HH PUHOCH B PE3IOMUPaH BAJ €2



[IpuHOCH ¢ TeOpeTHYEH XapaKTep
1. ChIbpXKAHIETO HA BIIara B 3bpHOTO 34BUCH OT (PAKTOPUTE:
HpO)II:H’)KI/ITeIIHOCT Ha BereTalMoOHHHA HEPI/IOJI Ha TEHOTUIIOBETE
ChIbpPKaHKE Ha Biiara B 3bPHOTO [pH jocTUrae Ha (pU3KOJIOrHIHa 3pAIOoCT
TeMITbT HA ChbXHEHE Ha 3bPHOTO CIIEA u3KOTOrMYHA 3PATIOCT

Y YV V

% CTOMHOCT Ha IPU3HAKA, TIPH KOATO TE3H TeMITOBE 3arma3Bat JUHEHHUSA CH XapaxkTep,
rpe/u ja ce 3adaBsT
2. VeTaHOBEHO € JIMHEHHO OT/AaBaHE Ha Bjarara B 3bpHOTO /10 pa3jn4iHa CTOWHOCT Ha
npu3HaKa 3a BCEKH OTACICH renortun. CeleKIMOHHO NEHHH Ca XUOpHU/IUTE, KOUTO CHIKABAT
BIIAraTa CH JMHEWHO 10 MaKCHMATHO HHUCKU CTOMHOCTH

3. Cb/(bpIKAHKMETO Ha BJaraTa B 3bpHOTO HE 3ABKCH OT FeHeTHYeCKaTa NPUHAUICKHOCT
4. [pu HaciejsBaHe Ha Biarara B 3bpHOTO BIMSIHME MMAT U HEsIPEHH HacTeICTBCHH
baxTopu

[IpHHOCH € IPHJIOKEH XapaKTep

1. Cp37aieH ¥ YCIEIIHO perucTpupad B NACAC e BUCOKOZOOMBHUST CpeaAHO paH
xubpua GW2122, KoHTO ce npubupa ChC CPEHO 10 BHCOKO ChIBpKAHUE HA Bara B 3bpHOTO
B MOMEHTa Ha MpuOupane

2. M3rpucHY ca JBE CaMOOMpaIleHy JIMHUA OT pa3UYHHATE TCHETHIHH IPYTIH, KOHTO Ce
XapaKTepu3upar ¢ NO-HUCKO ChIbpXKaHHE Ha Biara B 3BPHOTO I npenasat CTaOMIHO TO3H
HokazaTel B XWOpUIHOTO CH TIOTOMCTBO — GW57010 (80% Jlamkacrbp) H GW57091
(Ait0JeHT).

3. [IpenopbyBaT e JIMHUUTE C HACKO CHbpKAHUE HA Bllara B MOMCHTA Ha npudupane
(per se) ma ce W3MON3BAT KATO Maitaunu GopMu B XUOPHIHA KOMOMHALMH, 32 Ch3/laBaHe Ha
XHOPUIH CBC CHIOTO KAIECTBO.

Biicoko oOleHsBaM Te3d INPUHOCH, TBil KAaTO €JHO OT OCHOBHHTE CEJICKIMOHHH
Harpaienns B VHCTATYT MO napepunata Knexa € CBBP3AHO € HaMansBaHe Blarara B
MOMeHTa Ha IpUOMpaHe Ha BCEKH HOBOCH3JANCH XUOpH U CbC 3a10BOJICTBO TpsiOBa 1a
oT6eesKa, Ue Beue HMame MOCTUIHAT MPOrpec. HoBoTO TOKONEHHE XUOpHIK Ha WuctutyTa ca
OCBEH IT0-BHCOKOIOOMBHH, HO ¥ C HUCKa Bjlara B MOMEHTA Ha IpUOKMpaHe.

VIIL OreHKa Ha KA4ecTBOTO HA HAYUHHTE nyGauKaUME, 0TPa3ABALIN pesyararuTe B
):mcep”ramm'ra
UacT OT JAHHWTE OT AUCEPTAlUsATa Ca [IPEACTABCHI B ne nmyonukamuu. CratuuTe ca
11yOIMKYBaH! B peHOMUpPAHH Hay4YHU CIIUCAHHS — PacTeHHEBbAHN HAYKH (bwrrapus) 1 Grain
Crops (Yxpaiina). [Ty6IMKauEUTe Ca CaMOCTOSTEIHI 1 OTpa3siBaT OCHOBHHTE W3CIIC/BAHMA,
MOMYJISPU3APAT PE3YITATUTE M H3BOLNTE Ipe HayuHaTa OOLIHOCT. BposT # Ka4ecTBOTO Ha
craTUATe HAIBIHO OTTOBapsT MW TOKpUBAaT MUHAMATHUTE HAUMOHATHA W3MCKBaHHSA 34
npugobusare Ha oOpasoBaTenta H HayuHa CTENEH IOKTOP. JInup nobpaTta TEopeTHdHa U
TIpaKkTH4ecKa MOAroToBKa Ha JlokTOpaHTa TIpK U3rOTBAHETO Ha JMCEepTAIMOHHUS TPY U IBETC
nyOnuKaIuy.

IX. Kpurnunu Gelexku, BbOPOCH npenopbKuU KbM KaHAuIaTa



> B marepuai 4 METO/IH HE € OTPa3eHO M3MO/I3BAHCTO Ha Path ananmu3a, KOWTO 3aeMa
CHIIECTBEHA YACT OT CTaTUCTHYCCKATa oOpaboTka Ha JaHHUTE B pasicll LPesynratu u
oOchKIaHe" .

> Huxbae B TEKCTa HE ca MOKa3aHd Pe3yJITaTUTe OT e1HO(AKTOPHUTE JUCICPCHOHHH
anamsu (ANOVA)

> M3Boj 3, KAKTO ¥ BTOpATa 4acT Ha M3BOX 12 ca BepHH, KaTO KOHCTATallki, HO HE €4
TJI0/ Ha pe3yJITaTuTe B ANCEpTanusrTa

IIpenopbka

HoBonpu3HATHAT XHOPHUL GW?2122 na 6be BKIIOYEH B 1000pHuTeIHA CENCKIMA 3a
HamalsBaHe Biarara B 3BPHOTO B MOMCHTa Ha npubupane, Kakparo € M lLenTa Ha
JIMCePTAMOHHIS TPY L.

OrbensgBaHUTE KPUTHYHM O€NeKKH M HalpabBeHaTa npernopbka TpsaOBa sa ce
npHeMar, Karo eJeMEHTapHH MpOMYCKH, KOWTO HEMHUHYEMO CBIBTCTBAT BCAKA JOKTOPCKA
jucepranus. Te B HUKAKbB ClIy4ail HE CHUKABAT HUBOTO Ha JIACEPTAMOHHHKS TPYI, HO TpsiOBa
1a 6baaT 0TOeNIA3a !, 3a JIa ce U30erHaT B ObJICIIN HAyYHN TyOIMKaIHH.

3AK/IIOYEHUE

Ha Gasa Ha oT/M4HATA MH(GOPMHUPAHOCT, NPABUIHOTO METOMMTHO U3BEKIaHE Ha
eKCIIiepUMeHTaNHaTa paboTa, 3a(bI00UEHOTO aHAM3HPAHE 1 MHTEpIPETHPAHE Ha MOJYUECHUTE
pesynTarTd, KakTO M MPUIIOKEHHTE OT JIOKTOpaHTA CHBPEMEHHH CTaTHCTHICCKH METONH
CUETAM, Ye TpeJCTABEHUAT NMCEPTAllMOHEH TPy OTrOBApA Ha miuckanuata Ha 3PACPb n
[TpaBmiHnKa 3a ycJOBMATA M peaa 3a npyo6uBaHe HAa HAYYHH CTETICHW M 32 3aCMAHC Ha
axanemuann Lrsxknoctd B CCA. Jlucepranuara Ha Kanuna L{oHeBa e 3aBbpllIcH HAy4CH TPy
C IPMHOC KbM CEJIEKIMSITA Ha IapeBHIaTa.

ToBa MK JaBa OCHOBAHHE J1a OLCHS MOJIOKUTEJIHO aucepraliiOHHUS TPYI U 2d
npeUToka a ce nmpuchaun Ha Kamuna Jlusinosa Llonesa oOpasoBaTenHaTa U HayHdHa CTCICH
,JlokTop” B 00s1aCT Ha BHCIIC oGpasopanye 6. ArpapHd HayKd W BETCpUHApHA MEIUIUHA,
npohecuoHaNHO  HaNpaBJICHUE 6.1 PacreHueBBJICTBO, Hay4yHa CIECHHATIHOCT 04.01.05
,,Cenexuus U CeMEeNpPOU3BOACTBO HA KYJITYPHHTE pacTeHus "

Jara: 11.01.2024 r. HU3rOTBUJI PEHEH3UATA:
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REVIEW “

Of PhD thesis elaborated in the higher education field 6. "Agricultural sciences and
veterinary medicine", professional direction 6.1. "Plant breeding", scientific specialty "Breeding
and seed production of cultivated plants"

Subject and author of the dissertation: "Study of moisture release rates of inbred maize
lines for their use in breeding programs" by Kalina Diyanova Tsoneva, PhD student at the Maize
Research Institute - Knezha

Member of the scientific jury: Assoc.Prof. PhD. Valentina Ivanova Valkova - Maize
Research Institute - Knezha, " in the higher education field 6. "Agricultural sciences and
veterinary medicine", professional direction 6.1. "Plant breeding", scientific specialty "Breeding
and seed production of cultivated plants", appointed as a member of the scientific jury by Order
No. RD 05-211/05.12.2023 of the President of the Agricultural Academy, Sofia.

I. Brief introduction of the PhD student

Kalina Diyanova Tsoneva was born on 29.11.1986 in the town of Dobrich. In 2005 she
completed her secondary education at the Geo Milev Language School in her hometown. In the
period 2005-2009 she studied at the Agrarian University in Plovdiv and received a Bachelor's
degree with a specialty in Plant Protection, and subsequently a Master's degree with a specialty
in Breeding and Seed Production (2009-2011).

She is fluent in written and spoken English, which is a great advantage in her work as Junior
Maize Breeder at Golden West Seed Bulgaria Ltd (2011-present). She is able to work in an
internet environment, has computer skills to work with Microsoft Office (Word, Exsel,
PowerPoint) and SPSS.

By Order No. RD 05-70/13.05.2021 of the President of the Agricultural Academy - Sofia,
Kalina Tsoneva was enrolled in a PhD program at the Maize Research Institute - Knezha in
professional field 6.1. Plant science, scientific speciality "Breeding and seed production of
cultivated plants" The scientific supervisor is Assoc. Prof. PhD Natalia Petrovska, and and the
scientific consultant Prof. PhD. Stefan Valchinkov.

On the basis of Art. 26 (4) of the Regulations for the Implementation of the Law on the
Development of the Academic Staff in the Republic of Bulgaria (SG No. 75 of 24.09.2010, 15 of
19.02.2019), Art. 39 (3) of the Regulations for the Development of the Academic Staff at the
Agricultural Academy and the decision of the Scientific Council on "Cereals, Forage and
Technical Crops" (Protocol No. 03 of 28.03.2023), the President of the Agricultural Academy, by
order RD 05-49/04.04.2023, dismissed with the right to defense PhD student Kalina Tsoneva.



I1. General characteristics of the dissertation and the auto referee -volume and
structure

The dissertation complies with the minimum requirements of the Law on the Development
of Academic Staff in the Republic of Bulgaria, the Regulations for its implementation, as well as
the Regulations for the Development of Academic Staff at the Agricultural Academy. The total
length of the dissertation is 144 pages. It includes 24 tables and 41 figures. The list of references
used contains 193 sources, of which 45 in Cyrillic and 148 in Latin. The dissertation is structured
correctly, with individual sections well balanced in terms of length.

The introduction is purposeful. It is developed in two pages and highlights the
importance of maize nationally and globally, its productive potential, areas of use, breeding
achievements, etc. The necessity of the study is reasoned, highlighting the role of moisture at
harvest and its release rate as one of the most important selection traits in maize.

The literature survey is extensive, comprehensive, focused and shows the PhD student's
good knowledge of the problem under study. It includes 193 literature sources the majority of
which are post 2000 - 55%. The section is structured in five distinct parts, each dealing with the
influence of a particular factor on moisture at harvest and its release rate. On one hand is the
maize genotype, its physiological characteristics and breeding progress in reducing grain
moisture, and on the other the influence of weather conditions and cultivation method on the trait
under study.

Referring to the available information on the topic under consideration, Kalina Tsoneva
has clearly formulated the Objective of the thesis - The study of grain moisture content and its
rate of release after the 40th day from ear emergence to harvest of medium-early crosses of
lines of genetic sources of Iodent and Lancaster. In order to achieve the set goal, PhD student
Kalina Tsoneva has set herself 7 main tasks:

> A study of the moisture content of the grain of parent forms and their hybrids, from
the 40th day after emergence to harvest.

» Research on the correlation between grain moisture content of parental components

and their hybrids.

Research on the rate of moisture release from the grain of the 40 hybrids studied and

their parent components.

Classification of hybrids and lines by grain moisture content at harvest.

Comparative evaluation of hybrids by moisture content and average yield.

Research into the factors on which the moisture content of the grain at harvest of the

hybrids and their parents depends.

Selection of lines with low grain moisture content and conferring this trait stably in

hybrid combinations for recurrent breeding purposes.
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The Agroecological Conditions section provides a comprehensive soil and climatic
characterization of the experimental area, as well as meteorological data on conditions during the
years of the study. Emphasis is placed on the amount of rainfall fallen during the maize



vegetation period (one of the most important components of climate on which growth,
development, flowering, pollination, fertilization, yield and moisture at harvest of each genotype
depend), compared with a 95-year period (1896-1990).

The materials and methods used to derive the experiments in this dissertation are well
chosen, well presented, and written concisely and comprehensively in 4 pages. The genotypes,
the object of study, the stages of the work, the traits studied, and the modern statistical methods
and programs used to process the results are indicated.

The Results and Discussion section occupies more than 58.3% of the entire dissertation.
The results are well illustrated in 24 tables and 41 figures. They are written in a scientific style
and in a logical sequence of the tasks. They are analyzed in detail, correctly and compared with
previously obtained conclusions by other researchers. Appropriate statistical methods and
programs have been used to interpret the data correctly.

The results of the study are summarized in 14 Conclusions.

The contributions are grouped according to the requirements into two categories,
theoretical and applied. Doctoral student Kalina Tsonev has correctly analyzed, summarized and
formulated the obtained trends and results.

The abstract follows the structure of the dissertation and is a smaller copy of it. It includes
all sections, main results, conclusions, contributions, the list of scientific articles as well as a
short summary in English. It is written in 38 pages, contains 8 tables and 29 figures.

111 Relevance of the research problem

The topic of the dissertation is relevant, given the requirements of farmers to harvest corn
grain with standard moisture, high prices of fuel for drying, as well as the growing population of
the Planet and the resulting need to expand the range of cultivation of the crop. The creation of
hybrids with high yield and rapid rate of moisture release is a permanent task for every breeder
of maize hybrids worldwide and would lead to:

expanding the crop's range globally

Early release of acreage and good fit into crop rotations

Increase maize yields by creating later, i.e. higher yielding, hybrids with standard
moisture at harvest

Improving the quality of maize grain storage, both in seed and production aspects

> Increasing the cost of the grain produced by eliminating the need for additional drying

Y V V
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IV. Literature awareness and theoretical preparation of the candidate

The literature review occupies 20.1% of the total dissertation. Results of 193 studies are cited, of
which 45 in Cyrillic and 148 in Latin. 39% or 75 sources have been published in the last 13 years



from 2010 to 2023, which once again underlines the Candidate's awareness and confirms the
relevance of the task set in the dissertation.

The literature review consists of 5 subsections, in each of which the direct or indirect factors
related to moisture in maize grain and its rate of release are shown.

7
/

Physiology of the moisture release process
Influence of weather conditions of the year
Influence of the way the crop is grown
Influence of genotype

Breeding aspects

Y
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Research on the influence of each factor is described in detail. An analysis of the shared
and contrasting opinions of different authors is included, as well as the PhD student's opinion on
the possibility of influencing individual factors by breeding methods and approaches.

From what has been said so far, it is evident that Doctoral Student Tsoneva possesses the
necessary theoretical background and a high level of awareness of the scientific achievements at
home and abroad on the topic under study, which enables her to interpret objectively the results
obtained by her, forming a valuable for theory and useful for practice scientific work.

V. Methodological approach

The experimental work of deriving the dissertation is set up methodologically correctly. The
experimental work was carried out in the period 2016-2018 in the experimental field of Golden
West Seed Bulgaria in the village of Brashlen. Agroclimatic conditions during the study are very
well presented and highlight the differences in climatic norms of each year, which explains the
variation in the analyzed parameters.

Twelve inbred maize lines owned by Golden West Seed Bulgaria were included in the thesis.
The lines are from the medium-early maturity group (300-399 FAO) with a close vegetation
period, in order to eliminate as much as possible the influence of the length of the vegetation
period on the studied parameter. They have proven over the years to have a high combining
ability and are from different genetic groups - lodent and Lancaster. The straight crosses (36 pcs)
were obtained by the full setcross method, in 2015 at the Winter Nursery in Puerto Vallarta,
Mexico. For comparison, four hybrids from different maturity groups DKC 4590 (350 FAO),
P9528 (380 FAO), P 8745 (280 FAO) and PR37F73 (430 FAO) were included in the standards
trials. The trials were laid out using the block method, in four replications, with experimental and
harvest plots of 7 m?, a seeding density of 8500 p/da and no-irrigation conditions.

During the growing season, the phenophases tasseling, panicle flowering and physiological
maturity date when 80% of the plants in the trial had entered each phase was recorded.

Determination of grain moisture and its rate of release was carried out with a SAMAP-O-
TEST H 40 electronic moisture meter on three cobs per variant and at 6 stages until harvest of



the experiment. The first measurement was taken on the 40th day after cob flowering and each
subsequent measurement every 5 days.

The advanced mathematical methods applied show that the PhD student has gained
knowledge on the topic under study, acquired skills and successfully applied appropriate
statistical analyses.

ANOVA

Duncan's test (when there is no standard in the experiment)
LSD - test when there is a standard in the experiment
Lewin's test

Hierarchical cluster analysis

Correlation analysis

Regression analysis

Path analysis
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SPSS 22 software product was used for this purpose

VI. Significance and convincingness of the obtained results, interpretations and
conclusions

The results of the research are well interpreted and illustrated. They are grouped in 6 parts, 2
of which treat the results obtained in the hybrids, 2 show the results of the study in the parental
components, 1 part shows the relationships between the hybrids and their parental forms and 1
part a comparative evaluation between the hybrids studied and the standards in the experiment.
New and interesting information has been obtained on the problem studied. In her discussion the
PhD student correctly compares the results with those of Bulgarian and foreign authors, which
shows her good theoretical background.

> The first part deals with the classification of the investigated maize crosses by
hierarchical cluster analysis and Duncan's test - 4 cluster analyses were performed according to
their degree of similarity in grain moisture content and yield. Each cluster reflects the results for
each individual year, and the last cluster reflects the average over the three years of experimental
derivation. According to the similarity of the hybrids in the two parameters, the hybrids are
grouped into three main clusters, some of which are divided into two sub-clusters. Clustering in
hybrids is more influenced by grain moisture than by yield. Proof of this is the fact that both high
and low yielding hybrids can fall into the same cluster. The dependence of low moisture hybrids
to have lower yields is confirmed. There are no significant differences in the values of the
standard deviation of the grain moisture factor in the different years of cultivation, indicating that
the moisture of each hybrid is influenced, by the agro-meteorological conditions of the year, but
approximately equally and in the same direction.

» Classification of the parental components of the maize crosses studied, by
hierarchical cluster analysis and Duncan's test, according to their degree of similarity in grain
moisture content and yield showed that grain moisture content was not determined by the genetic



affiliation of the lines. The presence of only two clusters in the analyses for individual years
proves the relative similarity of the lines studied for the trait. The cluster analysis of the mean
values of the two traits shows a division of the genotypes studied into three clusters, with only
one line, GW57010, in the third cluster, which is characterised by an average yield but low
moisture. The minimum value of the standard deviation for the grain moisture content indicator
identifies it as the most stable for this indicator.

> Comparative evaluation of harvest moisture of the studied maize hybrids and
standards in trials showed no significant differences over the years of study. The comparison
between the obtained yields of the two groups of hybrids (experimental and standards) showed
that under more favorable conditions for the manifestation of the productive potential, the
proportion of the proven differences between the controls on one hand and the hybrids on the
other increased significantly.

> The fourth part of the section shows the relationships between maize hybrids and
parental forms. For this purpose, the following analyses are applied: correlation and Path-
coefficients and regression equations. In dividing the correlation coefficient into direct and
indirect factors, the Beta coefficient corresponding to the direct influence and the Path
coefficient indicating the indirect influence are included. A strong positive correlation was found
between grain moisture in parental forms and their maize hybrids. The direct positive maternal
effect, in two of the three years of the study, indicates that extra-parental heritable factors are
involved in the inheritance of the trait.

» The last two parts show the trends of moisture release rate in the hybrids studied
and their parental components. The results prove that the variation of grain moisture content and
rate of moisture release is much higher in hybrids than in their parental components

On the basis of the experimental work carried out, the precise statistical processing of the
results obtained, as well as good theoretical and practical training has enabled the PhD student to
correctly analyze the trends that emerged and to formulate 14 summary conclusions, 4
contributions of theoretical and 5 of applied nature.

VII. Contributions of the thesis

Based on the experimental work carried out, the results obtained and their analysis, the
PhD student has formulated her contributions of theoretical and applied nature. The most
important scientific contributions in summary are:

Contributions of theoretical nature
1. The moisture content of grain depends on the factors:

length of the vegetation period of the genotypes

moisture content of the grain at physiological maturity

the rate of drying of the grain after physiological maturity

trait value at which these rates maintain their linear character before decelerating
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2. A linear grain moisture yield to different trait values was found for each individual
genotype. Hybrids which reduce their moisture linearly to maximum low values are of breeding
value N

3. The grain moisture content does not depend on the genetic background

4. Non-nuclear hereditary factors have an influence on the inheritance of grain moisture

Contributions of an applied nature

1. The high-yielding medium-early hybrid GW2122 was developed and successfully
registered at APVTASC, which is harvested with a medium to high grain moisture content at
harvest

2. Two inbred lines from different genetic groups that are characterized by lower grain
moisture content and stably transmit this trait to their hybrid progenies, GW57010 (80%
Lancaster) and GW57091 (Iodent), have been isolated.

3. It is recommended that lines with low moisture content at harvest (per se) be used as
mother forms in hybrid combinations to produce hybrids of the same quality.

I highly appreciate these contributions, as one of the main breeding directions at the Maize
Research Institute Knezha is related to the reduction of moisture at harvest of each newly created
hybrid and 1 am pleased to note that we have already made progress. The Institute's new
generation of hybrids are not only higher yielding, but also low moisture at harvest.

VIIIL. Evaluation of the quality of scientific publications reflecting the results in the
thesis

Some of the data from the dissertation are presented in two publications. The articles have
been published in reputable scientific journals - Crop Science (Bulgaria) and Grain Crops
(Ukraine). The publications are independent and reflect the main research, promote the results
and conclusions to the scientific community. The number and quality of the articles fully meet
and cover the minimum national requirements for obtaining a PhD degree. The good theoretical
and practical preparation of the PhD student in the preparation of the dissertation and the two
publications is evident.

IX. Critical comments, questions and recommendations to the candidate

A

> The use of Path analysis, which occupies an essential part of the statistical
treatment of the data, is not reflected in the material and methods in the Results and Discussion
section.

> Nowhere in the text are the results of one-factor analyses of variance (ANOVA)
shown



P

> Conclusion 3 as well as the second part of Conclusion 12 are correct as findings,
but are not the product of the results in the thesis

Recommendation

The newly recognized hybrid GW2122 be included in improvement breeding to reduce
grain moisture at harvest, which is the objective of the dissertation.

The criticisms noted and the recommendation made should be accepted as elementary
omissions that inevitably accompany any PhD thesis. They by no means lower the standard of
the dissertation, but should be noted to avoid them in future scholarly publications.

CONCLUSION

On the basis of the excellent information, the correct methodological derivation of the
experimental work, the thorough analysis and interpretation of the obtained results, as well as the
modern statistical methods applied by the PhD student, I believe that the presented 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 Procedures for the Acquisition of Scientific
Degrees and for the Occupation of Academic Positions in the Agricultural Academy. Kalina
Tsoneva's dissertation is a complete scientific work with a contribution to maize breeding.

This justifies me to evaluate the dissertation POSITIVELY and to propose to award to
Kalina Diyanova Tsoneva the degree of Doctor of Education and Science in the higher
education field 6. "Agricultural sciences and veterinary medicine”, professional direction 6.1.
"Plant breeding", scientific specialty "Breeding and seed production of cultivated plants"
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