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OTHOCHO 3allthTa Ha AMCEPTALMOHEH TPYA ,AKTYanuw3upaHe Ha HAKOU ENeMEeHTU Ot
TeXHOMOrMATa 3a NPOUIBOACTBO HO CNUBOBK NNOAOBE"

3a npuaobueaHe Ha oBpasopaTenHa U HayvyHa cTeneH Jokrop*

no npodecuoHanHo Hanpaenewue 6.1. PacTeHMEeBBLACTBO, JAOKTOpCKa nporpama
-OBoLwapcTeo”

kaHguaar: fleHuua flaHesa Xpucrosa

peueH3eHT: un-kop. npoc. ATH ATaHac Uearos Maenos

Kpatkn 6uorpachMyHM OaHHW WU XapaKTEPUCTMKA HA HAYYHWTE WHTEPecH M
HaywyHaTa Z1IeWHOCT Ha AUCEPTaHTa

AucepTaunoHnaT Tpya Ha Tema ,AKTyanuanpaHe Ha HAKOM €NeMEHTW OT TEXHONOMMATa
3a NPOM3BOACTBO Ha CNUMBOBKW Nnoaose”, 0OeKT Ha HacToALwaTa npoueaypa, e npeacraeex
3a 3alluTa oT acucTeHT Jenuua [laHeBa XpucTosa.

AcncTeHT XpUCTOBAa 3aBbpwBa MarucTopcka crened npes 2013 r. B noBAWBCKK
yiugepcuteT llamcuit XuneHgapcku® cbC cneuwanHoct  MeauumHCcka XuMmus®
MpogecuonanHata kapuepa Ha ac. [leHMua XpuctoBa 3anoyea owe no BpeMe Ha
obyyeHneTo i No marucTepckaTa nporpaMa. Ot 2012 r. TR paboT KaTo XUMUK-CneuuanucT
NO KauecTBeH KoHTpon B ,BankaHdapma - Tpoan* All. OT 2016 r. n no HacToAweM feHuua
Xpuctosa e acucteHT B otaen ,[lnaHuHcko oBowapcTBo® B MHCTUTYTa NO NNaHWHCKO
XUBOTHOBBACTBO U 3emeaenue, rp. TposH. [Npe3 meceuy mapt 2019 r. acUCTeHT XpucTosa e
3auyucneHa B [JOKTOpaHTypa Ha CaMOCTORTENHA noAaroToeka no npotechoHanHo
HanpaBneHwe 6.1. PacTeHnWeBBLACTBO, QOKTOPCKA nporpaMa ,0BOWAPCTBO’, KbM CLLUMA
MHCTUTYT C ropecnoMeHara tema. lpes aBryct Mecel cuwara rogWHa € oTHUCneHa C
npaeo Ha 3awwuTa. Cnegea ga ce orbenexu, Ye acUCTEHT Xpuctosa uMa Heobxoaumure
kBanudunkauum, KoHUEHTpUpaHu B obnactra Ha aHanuTukaTa, npegnonaraliy ycnewha
6baelya HayuHa Kapuepa.

AKTyanHocT wa pa3paboTBaHWA B AUCEPTAUMOHHUA TPYA Npobnem

CnuvBaTa e KynTypa ¢ OFPOMHO CTONaHCKO 3Hauenuwe. NnogoBere W HaMUPAT WMWPOKO
fIPUNOXKEHUE NPU CTPYKTYPUPAHETO Ha LMPOK KPBr XpaHuTenHu cuctemu. OT apyra crpaHa
KOKCYMaLMATa Ha CypOBU CMMBOBU NNOJOBE € NPUHAAEHA CTOWHOCT KbM 3APaBOCNOBHWUA
CTaTyC Ha XOparTa, 3aWoTo Te Ca C HWUCKO CbAbPKAHWE Ha Ma3HWHW W BUCOKO Ha




BLrNexvapary, BUTaMMHW, MUHEPanM W HE Ha MOCNeAHO MSACTO HAa HUCKO MOSEKynHM
BUonNoruyHo akTMBHM CTPYKTYpPU. WMHBeHTapusauuaTa Ha Gazata CKOMYC 3a nocnegnute
5 roavHn nokasea pedpepupaHeTo Ha 66 HayyHuM Tpyaa, pasrnexgaly BbLNpocU No
KyNTUBMPAHETO HA CNUBOBW pPacTeHUWR. T03W (haKT & NOKa3aTeneH W 3a UHTepeca Ha
HayuyHaTa obwHocT. CnenoBaTenHo, akTyanHoCTTa W HaBPEMEHHOCTTA Ha paspaboTeaHus
B AUCEpTaLMOHHUA Tpya npobnem He NoaneXm Ha AUCKYCHA.

Mpernen Ha AMCEPTALMOHHURA TPYA W aHANWU3 Ha pe3ynrature

AnCepTaLuoHHUAT TpyAa € 0bopMEH NO Bb3NPUETUA B Bbnrapun knacuyecku mogen,
Ha 199 ctpaHuun (YBoa — 2; INlutepatypeH ob3op —40; Llen u 3apaun — 1, Matepuanu u
mMetoawn — 21; Pesynrtaty u auckycus — 98; Uaeoau — 5; MNpuHocu — 2; NutepaTtypa — 25) u
Bknousaiy 14 ¢gurypn 53 tabnuuun, 226 uutMpaHn nuTepaTypHM U3TOYHUKA. CTpyKTypaTa
Ha AucepTauusaTa e GanaHcupaHa, KaTo OTAENHUTE pas3geny Mo3BONABAT HA aeTopa Ad
U3rpagu U3NOXEHNETO NO HaYuH, AaBaLy Bb3MOXHOCT 3a UHTEpPNpeTUpaHe Ha nonyyeHute
pes3ynTaT, B USNBbIHEHWEe Ha popMynupaHaTa uen, KakTo W BbB BPb3Ka ¢ NOCTUrHATOTO B
CBETa A0 MOMEHTA.

NureparypHuAaT 0630p € NOrMYHO CTPYKTYpUPaH. ACMCTEHT XpucToBa 3anoysa
nuTepaTypHUsA nperneq ¢ aHanUTUYEH aHanu3 Ha BuonornuHnTe 0COBEHOCTH HA CNUBOBUTE
pacteHun. JloruyHo npoabnkaBa C OXapakTepusupaHeTO Ha novBaTa KaTo OCHOBHA
CbCTaBHa YacT Ha OuonormyHata cuctema, ocwiypsBalla nnogopaeaHero. Cneagsa
HACOYEeH aHanuW3 Ha npoueca TOPEeHe KATOo OCHOBHA He3aBMCMMa NPOMEHNUBA MpH
OTINEXAAHETO Ha OBOLLHU PACTEHWA, KaTo ce o6pblya cneumanHo BHUMaHMe Ha Bpb3KaTa
MeXAy TOPEHETO U KadecTBoTOo, M He3onacHOCTTa Ha NpovasexaaHata npoaykuus. B Taswm
Bpb3ka € pasBuTa M Te3ata 3a OWONOrMYHOTO TOpEeHe KaTo anTepHaTMBa Ha
KOHBEHUMOHaNHOTO. CneaBawiaTa YyacT Ha nuTepartypHua o630p npeacTaBnsABa AeTawneH
aHanM3 Ha HanuyHaTa, 8 HayvyHUTE W3TOMHWUM WHGOPMALMA NO OTHOWEHWe Ha
BuoXMMHYHKA Npodiun HAa CNMBOBUTE NNOAOBE W HAKOW NMPOAYKTW, NPOWU3BEAEHW OT TAX.
MNpaeunHO ce aHanNW3npa BpbakaTa MeXAy HaTpyneaHuTe BUONOrMMHO aKTUBHW BeLeCTBa,
TAXHaTa OMONOTMYHA AKTUBHOCT, OCHOBHO aHTUOKCMAAHTHATA, W  (YHKUWOHANHUTE
CBOMCTBA Ha NNOAQOBETE W HAa TEXHW NPOAYKTH. B nocneaHuTe 4acT Ha nuTepaTypHUA
0630p e 0606LWeHO NO3HAHWETO OTHOCHO CyweHeTo, npepaboTkarta W CbXpaHeHWeTo Ha
cnueoeuTe nnoaose. B Tesn yacTu Ha nuTepaTypHuA 0630p aCUCTEHT XpUCTOBa NPaBUNHO
M aHanWTUYHO OXapakrepusupa NPOMEHUTE, KOUTO HAcTbNBaT B OUOXMMWUYHWA CLCTaB M
aHTMOKCHAAHTHATa aKTUBHOCT Ha NNOACBETE W TEeXHUTE MNPOAYKTU KaTo crneacrsue Ha
Pa3aNUYHNUTE TEXHONOrMYHM 06paboTKK.

JlaHHWTe ca npeacTaBeHW B A0CTaTbyeH ofemM u aHanuTuyHo. TOoBa NO3eONsABa A3
Ce HanpaBW KOPEKTHa OLeHKa Ha CLCTOAHUETO Ha Npobnema u Aa ce UHTepnpeTUpaT crej



TOBa NONyJYeHUTe AaHHW OT NPEeACTaBEHUTE 8 HAcToAWaTa AVCEPTALMA W3CNEABaHWS.
CTunbT Ha U3Kasa NoKa3ssa U3HEHaBaW|O BUCOKO HAYYHO HUBO, KOETO HE @ YECTO CPeLLaHo
npu gokropaHTuTe. OueBnaHa € pobGparta paGoTa Ha gou. Meopruee NO OTHOLIEHWE Ta3W
4acT oT oby4eHMeTo Ha pokTopaHTKaTa. JluTepaTypHUAT 0630p 2aBLpLIBA C ,AKTYanHoCT
Ha paspaboTtkaTta oT nutepaTypHus 063op”.

Kem nutepatyphna 0630p umam cneaHuTe BLNPOCH, 3a6enexku N NPENopbKAA:

B AucepTaumoHHn Tpypoee 3a npmaobueaHe Ha obpasoBaTenHarta M HayuHa
cTeneH ,AOKTOP®, B KOWTO ce AUCKYTUPaT CTPYKTYPU Ha GMOMNOrMuHO aKTUBHM
Bewecrsa, e nobpe ga ce npenpcTaeaT, BbB QUIypU, TexHute ¢opmynu. Toea
nokasea CTENEHTa Ha NO3HABAHEe Ha AeTaWNUTe OT AOKTOPAHTA;

HAoBpa naes e npeacraseHarta wHhopmauua aa ce o6obuwu B Tabnuum v durypm.
Taka uuTarenuTe No-NECHO NPOCNeARBaT aHANUTUNHUTE MUCNN Ha aBTOPA;

Mpy NbLPBOTO U3NON3BaHE HA CbKPaLWEHUATA € 3aAb/HKMTENHO Aa Ce W3NWUCBA, B
CkOOM, TAXHOTO 3HAYEHHE,

3aujo c¢e wsnonsBa TROLOX exkeuBanedT npu  onpeaenAHe Ha
AHTUOKCUAAHTHATA AaKTMBHOCT?,

MocnegHaTa yacT oT 0630pa, ,AKTYaNHOCT Ha paspaboTkaTa OT NUTEePaTypHUA
ob3sop’, no cbwectso npeacraensBa  obobweHne Ha npeacraeBeHaTa
uHbopmaums. o Moe CKpoMHO MHeHue no-aobpe 6m 6uno Tasm vact aa ce
Hanuwe kaTto ,M3soau ot nuTepaTypHuA o0b30p®, Ha uuaTo 6asa enocneacTewe
Aa ce u3Beae uenTa v sagaunTe Ha AucepTaLuaTa.

LlenTa v 3agaunTe Ha QUCEPTaLIMOHHNA TPYA Ca NPaBUNHO QOPMYNNPAHW U NOTUYHO
CTPYKTYpHpaHW.
Pazgentt ,Matepuanu n meroau” e CTpykTypupaH pobpe. Buonornuxute obektu

(uscnenBaHuTe cop'roae), YCNOBMATa 3a NpoBeXAaHe Ha eKCnepuMeHTUTe Ca OnucaHu B
AeTannu K NO HaYWH, NO3BONABALY TAXHOTC NOBTOPEHWE. OcobeHo pobpo BnevwaTneHwe

npaBu TEKCTa, NPeACTaBALY cTaTucTU4eckara pabora.

KbM Tasu 4acT oT AMcepTalnaTa BL3HUKBAT CNEAHKTE BLNPOCH WU Genexim:

Ha crp. 47 orbensasarte ,UHOBATUBHO pEWEHME B €KCMEPUMEHTA €, Ye TpuTe
copTa ce pa3nuyaBaT No Nepuoj Ha y3paeaHe Ha nnoaoseTe." BuxTe nu aanu
noseve AeTainy no OTHOWEHWE HA HHOBATUBHUA ENEMEHT;

Ctp. 57 — nponycHanu cTe fAa OnuueTe MeToAa, C fOMOWTa Ha KOWTO
onpegensaTe aHTUOKCUAAHTHATA aKTUBHOCT,

Obwonpueto e 3a W3NON3BaHUTE METOAW Aa Cce NPaBAT NpenpaTtki KoM
nuTepaTypaTta, KbAeTO Ca OnucaHu, Mbk 6uno TO U A3 C€a PYTUHHW ¥ LIMPOKO

M3NOn3BaHw.



Paspensbt ,Peayntath v AUCKyCHA“ © CTpyKTypWpaH npaBunHo, cbobpasHo
M3BbpLUEHaTa ekcnepumeHTanHa paborta BbB Bpb3ka C W3NBLAHEHMETO Ha MNOCTABEHWTE
3agau.

Pa3aenbT sanouBa € arpoxMMWYeH aHanM3 Ha No4YeaTa, KaTo ca NPeACTABEHM
CbCTaBUTE Ha NOMBEHUTE CroeBe BbB BLTPEPEfOBOTO U MEXAYPEA0BOTO NPOCTPAHCTBO Ha
coptoeeTe Tepera u EneHa sa Tpute ekcnepumeHTanHu roawuv. MpeacTtaseH e geTaineH
CPaBHUTENEH AHAINKU3 Ha NOYBEHWA CLCTAaB.

Kbm Tasu vact or n3cneBaHUATa BL3HUKBAT CNeAHUTE BbNPocU W Henexku:

- 3alo AaHHMUTE 3a arpoOXUMUYHWUA CbCTae Ha copt ,CTeHnew” He cnepeat
NPeACTaBAHETO Ha Te3u 3a ApyruTe copToBe?

B cneaBawata yact Ha pasgen ,Pesyntatu M QUCKYCUR® acUCTEHT XpUCTOBa
NnpeacTaBA ONUCaHMe Ha (eHoNnorMuHuTe ¢asw W BereTaTUBHMTE nOKasaTenu Ha
aHanW3npaHUTe COPTOBE BbB BPEMEBUA NEPUOA Ha W3CNeABAMETO. YCTaHOBEHAa e pasnuka
B8bB (hEHONOMMYHWA KaneHAap, KaTo M3CNeABaHWTe (ha3zn NPOTUYAT C HAKONKO AHU NO-
KbCHO npn copT ,CTeHnel”. HanpaBeH e KPUTWYEH aHaNW3 Ha NPOMEHWUTE npu
W3CNeABaHATE BEreTaTMBHW B 3aBMCUMOCT OT MpunaraHute Tunose TopeHe. Cnepsa
OUEHKa W KPUTWYEH aHANW3 Ha NPOAYKTMBHOCTTA M Ka4ECTBOTO Ha NNOAOBETE KAaTO OTKNMUK
Ha NpunaraxkuTe TUNOBE TOpEHe.

Kbm Ta3u 4acT oT u3cneaBaHUATa Bb3HUKBAT CNEAHUTE BbLNPOCU U BENeXKMU:

- OTHOBO HENOrM4HO, Cropel MeH, DaHHWTEe 3& PEenpoAyKTUBHUTE NPOSIBA M
Ka4eCTBOTO Ha NnodoBeTe Ha copT ,CTeHNneit” ca OTAeNeHU OT Te3un 3a ApyruTe
u3cnegBaHu COpTOBE.

B cneaeauwata 4YacT Ha pasgen ,PesyntatM M gUCKyCMA® Ca NPEeACTABEHM
W3CNeABaHNATA OTHOCHO OWOXUMWYHWA CBLCTAaE Ha MPECHWTe M CylueHuTe nnoaose.
PasrbpHaT € LIMPOK eKCNePUMEHT KaTo NpPecHWTe W CLeHWTe NSI0A0BE Ca OLEHABAHW Mo
MHOrO Ha GPON KNacu4Yeckn aHanuMTUYHU METoaH, 0OXBaLLaLlM OCHOBHUTE IPynu 3HAYUMU
meTabonuTh, HaTpynBally ce B CNMBOBUTE NnoaoBe. HanpaBeH € KpUTUMEH aHanu3 Ha
NPOMEHKUTE B ChCTaBa KAaKTO Ha CYpPOBUTE, Taka W Ha CYWIEHUTE NNOAOEE B 3aBUCUMOCT OT

NPUNaraHKTe TUNOBE TOpeHe.

KbM Tasun 4acr or uacnesaHuATa Bb3HUKBAT CreaHUTE BLNPOCKU U Genexku:

- OTHOBO AaHHUTe 3a copT ,CTenten” ca otaeneHn!?;

-  BuoxumuuHuAT cbeTaB 6W cneaBano Aa BKIIOMBA U aHanNW3 Ha UHAMBKAYaNHUTE
CTPYKTYpH, Hocewmn 6GuonorMuHa W eHepruiiha CTOWHOCT Ha nnojosete. B
MHCcTUTYTa € Hanuue anapaTypHa OCUIYPEeHOCT, @ AOKTOpaKTkaTa € ¢ onpeaened




ONWT B Te3W uscneneaHnA. BepoaTHO TOBA e 4acT OT MnaHa 3a cneaBalloTo
KapvepHO pasBuTHE Ha acUCTeHT Xpuctoea?!

Pasgenbr ,Pesyntatm W guckycws“ npoagbimkaBa C NpPeACTaBAHE HA [aHHUTe,
MONYYEHW OT aCUCTEHT XPUCTOBA, NO OTHOLUEHWE CLXPAHEHWETO HA NpPecHUTe MNoAORE.
[NpaBMNHO AOKTOpaKTKAaTa OTAENA CRELMANHO BHUMAHUE Ha TO3W BBLMPOC, 3aW0TO C Hero
NPAKO € CBBbpP3aHo nOTpeGneHueTo Ha nnogoBeTe, a U MKOHOMMUECKaTa e(PeKTUBHOCT Ha
nasapHata um peanusauma. OueHEHW ca AWHaMUYHUTE NMPOMEHWTE B Ka4YecTBOTO Ha
nnoaoBeTe NpU XNagunHoTO UM CbXpaHeHue KaTo cbynxum Ha NpUNaraHoTo TopeHe npu
OTreXlaHeToO UM.

KM Tasu 4acT OT U3CNEeNBaHUATA BLIHUKBAT CNeaHUTe BNpocy 1 Benexku:

- 3auio He ca npeacraBeHun faHHK 3a copt ,Crennen”?,

- B cneppawute uicneasaHua Ha konektuBa 6m 6uno aobpe aa ce o6GubpHe
BHUMaHWe W Ha OWonorMyHaTa aKTMBHOCT KaTO OCHOBEH KayecTBeH nokasarten,
kacaeuy notpedurenure.

N3noxeHneTo npoAbmKaea ¢ NPeACTaBAHE Ha pe3ynTaTuTe Ha aCUCTEHT XpUCToBa
NO HAKOWU eNeMeHTU Ha DUTOXMMUYHUA NPothun HA NUCTaTa Ha M3cneABaHUTEe COPTOBE.
AHanu3aMpaHo € CLABLPXAHMETO Ha OCHOBHUTE XPAHMTENHW eneMeHTn (asoT, groccdop w
Kanwi), KaKTo U NUrMeHTHUTE, MUKPO- U MaKpoeneMeHTUTe. HanpaeeH e KpUTUYEH aHanus
Ha NONyJYEHWUTE pPe3ynTaTh OTHOCHO TPWUTE W3CNeABaHn COpTa BbB BPb3ka C NpunaraHuTe
TUNOBE TOPEHE.

KbM Ta3u YacT OT U3CneaBaHUATAa Bb3HWKBAT CieqHMTe BbNPOcU U Genexku.

- [lpaBunHOTO Ha3BaHWe, OT CMCTEMaTUMHA XWMUYHA rnegHa Touka, e Oerta-
kapoTEH, a He GeTa-kapOTWMH, 3awW0TO B CTPyKTypaTa Ha BELECTBOTO He €
HaNWJYHa TPOHA BpPb3KA.

JPesyntath u guckycua® NpoAbkKaBa C NPeACTaBAHE HA AaHHWUTE, NONy4eHu oT
ACMCTEHT XPUCTOBA, NO OTHOLIEHWE CbCTaBa HAa MUKPO- U MaKPOENEMEHTUTE Ha NpecHuTe
nnoaoBe Ha TpuTe wMacneaBaHW copTa. OTHOBO A0GpO BneyaTNEHWe NPaBWU KPUTUYHWA
aHan“3 Ha NONYYEeHWTe pe3ynTaTW OTHOCHO TPWUTE W3CnenBaHu COpTa BbB Bpb3ka C

npunaraHuTe TUNOBE TOPEHE.

AHaNWabT HA pe3ynTaTuTe, NONYYeHW OT ekcnepuMeHTanHaTa paboTa Ha acKCTeHT
XpucToBa 3aBLpWBa C NPEACTaBAHEe HA KOPErnaLMOHHUTE  3ABUCUMOCTH  MEXAY
He3aBUCMMUTE NPOMEHNMBA W M3Xoaa Ha w3cneapawute npouecn. [pepcTaBeHata
WHOPMALMA © LIGHHA, KOPEeKTHA W MPEeACTaBA Ha 3aUHTEPECOBAHWTE KONErH KOpEeKTeH
TIPOYNT Ha NONYYEHWTE Pe3YNTaTh No NAaHWpaHaTa excnepumerTanta pabora.



KbM Ta3n 4acT OT N3cnenBaHuaTa BH3HUKBAT CNEAHUTE BLNpocU U Benexku:

- Cnopea MeH 3HayuTenHo no-uHOpMaTUEBHG 6M 6MNO  BKNIOYBAHETO Ha
KOpenauuoHHUTe 3aBMCUMOCTM KbM NPEACTABAHETO Ha BCAKO KOHKPETHO
wacneaeaHe nootaendo. Toea 6u Guno aobpa ocHoBa 3a no-zagbLnbouyeHa U
CTOWHOCTHA AUCKYCWA HA NONYYEHUTE pesynTaTy.

UanoxeHueto Ha AUCEPTaUUOHHMA TPYA 3aBbpluBa ¢ aHaNM3 Ha BNWAHWETO Ha
LeHaTa Ha npunarasuTe TopoBe BLpXy ceb0eCcTORHOCTTa Ha AonyvyaesaHaTa NPOAYKUWA.

MpeactaBeHUTE U3BOAU KOPEKTHO OTPA3IABAT NOMyYEHM pesyntatv or paboTarta no
Auceptauuata. B Tasu 4yacT Ha paborata AQOKTOpaHTKaTa € NpeACTaBvMna 3HAYWTENHo
noseve gerainu ot Heobxoaumoro. OGWONPUETUAT MEXAYHAPOAEH HAy4eH CTangapT e
.NOCTAaBEHA 3aava — cBbpleHa paboTa — u3eoq”".

ABTOpedepaThT KOPEKTHO NPeACTaBA Pe3ynTaTUTe Ha WICNeABaHMATA, ONUCAHU B
ANCEPTaLMOHHUA TPYA.

EkcnepMMEeHTanHUAT AU3aiiH, KAKTO N MHTEPNPETUPAHETO Ha pe3ynTaTuTe NokaseaT
Ao6pO HUBO HA BnafeeHe Ha HayYHWUA CTUN, KOETO W3NBLNBA CbC CbAbPKAHWE HAydHWUA
eNneMeHT Ha AoKkTopaHTypaTta. OT Apyra CTpaHa acUCTEHT XpUCTOBa € YCBOUNA MHOXECTBO
M PasHOOGpa3HM eKCNepUMEHTaNMHW MeToau, KOETO M3NbNBa CbC ChbAbpXaHue
oBpa3oeaTenHUsA eNeMEHT Ha AOKTOpaHTypaTa.

OCHOBHW HaY4YHU ¥ HAYYHO-NPUNOXHU NPUHOCK

OCHOBHMTE NPUHOCK, NPOU3THYALLM OT pe3ynTaTuTe Ha NpeAcTaBeHWTe M3cneaBaHwA
MOraT ga ce onpefenat KaTto oboraTAeaHe Ha CblUECTBYBaUlM 3HAHWA WU TEOPUM W
NPUNOXXeHWe Ha HayvYHU NOCTUXKEHWA B NpaKTUKaTa.

QboraTaBaHe Ha CbLUECTBYBALUW 3HAHUA U TEQDPUN:

- 3a nupeu NbT B buarapua e HanpaBeHa oUeHKa Ha 3anaceHoCTTa Ha NoYBwuTe C
XPaHUTENHUTE eneMeHTH OT nousexuTe cnoese (0-20 cm; 20-40 cm u 40-60 cm)
B CMMBOBM HACaXAeHWs, cnep NPOALIDKUTENHO 3anacABallo TPaHKLWEWHO W
NOKANHO OPraHu4HO TOPEHE;

- YcTaHOBEH € NOCTaKyMynaTMBHUAT eekT Ha TpaHWeWHO 3anacasallo
OpraHU4HO TOopeHe C 06opcku TOp, cnep OCEMHaAeceTroAULIEH NepUoA;

- OnpegeneHu ca CpPOKOBETE 3a NpOTHYaHe Ha (heHONOoTUdHWTE (pasn, KaTo Ha
Taau 6a3a Terepa ce onpeaAens KaTo paHHospeell, a EneHa — KbcHo3peel copT,

-  AHanuaMpaHM Cca Bpb3KWTE Mexay Tpu TuUna TopeHe U eNeMeHTU Ha
PUTOXMMHUYHWUA CbCTaB Ha CNMBOBWUTE NNojoBe.



MNpunoxexue Ha Hay4HU NOCTUXXEeHWUA B NPaKTUKaTA:

- [okasaH e nonoxuteneH egekT No OTHOWEHWe cpedHus aobus Ha nnogose Npw
BapUaHTUTE C NPUNOKEHWETO Ha KOHBEHUWOHanHuTe n 6GuotopoBeTe npw
coptoeeTe EneHa U CTeHNeil U ¢ KOHBEHUMOHANHUTE U NUMNELKUA TOp NpM COpT
Terepa;

- HanpaBeeH e ukoHoMU4eCku aHanus Ha cebecTOWHOCTTa OT BNOXEHMTE TOPOBE NO
TEXHONOruuTe Ha OTrNeXAaHe U NONyYeHUTe NPUXOAKN OT COPTOBETE.

OnucaHMe ¥ OUBHKa Ha npencraBeHUTe marepuwanu

Bbe Bpb3ka ¢ auceprauuaTta e nybnukyeaHa egHa nyGnukauua 8 Journal of Balkan
Ecology, ¢ koeTo ce NOKPUBAT MUHUMAINHWTE HAaLUMOHaTHW K3UCKBAHUA. ACUCTEHT XpUCTOBa
e CaMOCTOATeneH aeTop Ha nybnukaumara. Cnopen meH obaue, B Hawm AHKW, ocobeHo B
APUPOAHUTE, TEXHUYECKUTE WU CEeNnCKOCTONAHCKUTE Hayku ce paboTn B KONeKTUBU ¢
HE3aBMCUMO OT (POPManHUTE U3NCKBaHUA, paboraTta Ha BCEKW YNeH Ha KONEeKTUBa cneasa
Aa Gbae kopekTHO oTtbenssaHa B nybnukyeawuTe Matepwanu. KaTo nponyck 6ux
orbenAszan nuncata Ha npeacTaBAHE Ha Pe3ynTaTUTe Ha HaydyHn OpYMW, KOEeTo €
CbUWECTBEH HEAOCTATLK, AOKONKOTO HayUHUTE POPYMU Ca 3a NPEACTaBAHE Ha pesynraTute
Ha paboTaTa Ha yyeHWTe npej TACHO cneuwannsupaHa nybnuka. ToBa € BaXeH enemMeHT
OT OOYYEHMETO Ha AOKTOPAHTMTE.

KpuTu4dHu Genexxu U NPeNOPHKU

benexxknTe v Bb3HUKHANWTE BLNPOCU CbM OTPa3wun B MOETO U3NOXKEeHNe No-rope.

SAKINIOYEHWUE

[VUCepTaUNOHHNAT TPYA CbOBPKA HayyHU U HayYHO-MIPUITOXHU pesynmamu,
Koumo npedcmaensieam OpU2UHaNeH MPUHOC € Haykama v OTrOBapAT Ha
W3UCKBAHWATA Ha 3aKoHa 3a pasBUTWE Ha aKkafeMudyHus cbeTae B Penybnuka Bbnrapus
(3PACPE), Mpasununka sa npunaraHe Ha 3PACPBE n cboTBeTHUA [lpaBunHuk Ha



CenckocronaHcka akageMuss W Ha WHCTUTYTa NO NNAHWHCKO XKMBOTHOBBACTEBO M
semegenue. [lpeacTaBeHWTe MaTepHany K AWCEPTALMOMHW PE3yNTaTH  HAMbLIIHO
CBHOTBETCTBAT HA MUHMMANHUTE HAaUWOHANHW W3NCKBaHWA, onpeaeneHn B MNpaBUNHUKa Ha
3PACPE.

AucepTauMoHHMAT Tpya nokasea, 4Ye acucteHT J[eHuua [aHesa Xpuctoea
npuTexaBa 33AbNOOMEHM TEOPETUMHM 3HAHWR W NPOECUOHANHK YMEHUs no
npoecuoHanHo  HanpaenenHwe 6.1. PacTeHMeBBLACTBO, AOKTOpPCKa  nporpama
.OBOLLAPCTBO" KaTO AEMOHCTPUPA KaYecTBa 1 YMEHUA 332 CaMOCTOATENHO NPOBEXAAHE Ha
HayJyHO U3cnenBaHe.

Nopaan ropensnoxeHoTo, ybeneHo AaBaM CBOATA MOSIOXUMeEsIHa OyeHKa 3a
NPOBEAEHOTO U3cneaBaHe, NPeACTaBeHO OT peLeH3upaHUTe No-rope QucepTaLuoHeH Tpya,
aBTopecepaT, NOCTUrHATW Pe3ynTaTu ¥ NPKHOCK, W MnpednazaM Ha MNOYumMaeMomo
Hay4yHo Xypu Oa npuckbOu obpaszoeamesiHama U HayvyHa cmeneH ‘Qoxmop’ Ha
acucteHT [Jenuua [aveBa Xpuctoea B obnact Ha Bucwe obpasoBanue: 6.
CenckocTonaHCkM Hayku, npocthecuoHanHo Hanpaenenve: 6.1. PacTeHWeBBLACTRO.

Hoemspu. 2019 1.

fun.-kop. npod. ATH AtaHac UeaHos [Naenos/
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Brief biographical data and characteristics of the scientific interests and scientific
activity of the dissertant

The PhD thesis on “Update of some technological elements in the the production of
plum fruit", which is the subject of this procedure, is presented for defense by Assistant
Professor Denitsa Daneva Hristova.

Assistant Professor Hristova completed her Master's degree in 2013 at the Paisii
Hilendarski University of Plovdiv, majoring in Medical Chemistry. The professional career of
Assistant Professor Denitsa Hristova begins during her training in the Master's program.
Since 2012 she has been working as a chemist-specialist in quality control at
Balkanpharma-Troyan AD. From 2016 to the present, Denitsa Hristova is an Assistant
Professor at the Mountain Horticulture Department at the Research Institute of Mountain
Stockbreeding and Agriculture, Troyan. In March 2019, Ass. Prof. Hristova was enrolled in a
PhD program of self-study in the professional field 6.1. Crop Production, PhD Program in
Fruit Growing, at the same institute with the above mentioned topic. In August, the same
year she was deducted with the right of defense. It shoulid be noted that Assistant Professor
Hristova has the necessary qualifications, concentrated in the field of analytics, suggesting
a successful future scientific career.

Topicality of the problem developed in the thesis

Plum is a crop of great economic importance. lts fruits are widely used in the structuring
of a wide range of food systems. On the other hand, the consumption of raw plums is an
added value to the health status of people because they are low in fat and high in
carbohydrates, vitamins, minerals and, last but not least, in low molecular biologically active
structures. The SCOPUS-based inventory for the last 5 years shows the referencing of 66
scientific papers dealing with plum cultivation issues. This fact is also indicative of the
interest of the scientific community. Therefore, the relevance and timeliness of the problem
developed in the thesis is not subject to discussion.



Review of thesis work and analysis of results

The thesis is designed according to the classical model adopted in Bulgaria, with 199
pages (Introduction - 2; Literary Review - 40: Aim and Tasks - 1; Materials and Methods -
21: Results and Discussion - 98; Conclusions - 5; Contributions - 2; References - 25) and
including 14 figures, 53 tables and 226 cited literature sources. The structure of the thesis is
balanced, with separate sections allowing the author to construct the presentation in a way
that allows interpretation of the obtained results, in fulfilment of the formulated goal, as well
as in relation to the achieved in the world so far.

The literature review is logically structured. Assistant Hristova begins the literature
review with an analytical analysis of the biological features of the plum plants. It is logical to
proceed with the characterization of soil as a major component of the biological system
providing fertility. The following is a targeted analysis of the fertilization process as a major
independent variable in the cultivation of fruit plants, paying particular attention to the
relationship between fertilization and quality, and the safety of the production. In this regard,
the biological fertilization thesis was developed as an alternative to the conventional one.
The foliowing section of the literature review is a detailed analysis of the information
available in scientific sources regarding the biochemical profile of plum fruits and certain
products produced by them. The relationship between the accumulated biologically active
substances, their biological activities, mainly the antioxidant, and the functional properties of
the fruits and their products is properly analyzed. The last parts of the literature review
summarize the knowledge of the drying, processing and storage of plum fruits. In these
parts of the literature review, Assistant Hristova correctly and analytically characterizes the
changes that occur in the biochemical composition and the antioxidant activity of the fruits
and their products as a result of various technological treatments.

The data are presented in sufficient volume and analytically. This makes it possible
to make a correct assessment of the state of the problem and then to interpret the data
obtained from the studies presented in this thesis. The style of the statement shows a
surprisingly high scientific level, which is not common in PhD students. The good work of
Assoc. Prof. Georgiev regarding this part of the doctoral student's training is evident. The
literature review concludes with "The relevance of the literature review development”.

| have the following questions, notes and recommendations for the literature review:

N e e ettt

- in PhD thesis in which structures of biologically active substances are discussed,
it is appropriate to present, in figures, their formulas. This shows the degree of
knowledge of the doctoral students;

- ltis a good idea to summarize the information presented in tables and figures.
This makes it easier for readers to follow the author's analytical thoughts;



- When using abbreviations for the first time, their meaning must be written in
brackets;

- Why is TROLOX equivalent used to determine antioxidant activity?

- The last part of the literature review “The relevance of the development from the
literature review", is essentially a summary of the information provided. In my
humble opinion, it would be better to write this part as "Conclusions from the
Literary Review", on the basis of which the main aim and tasks of the thesis
should be deduced subsequently.

The main aim and tasks of the thesis are properly formulated and logically structured.

The Materials and Methods section is well structured. The biological objects (the
varieties investigated), the conditions for conducting the experiments are described in detail
and in a way that allows them to be repeated. Particularly impressive is the text presenting
the statistical work.

The following guestions and notes arise in this part of the thesis:

- On page 47 you note "An innovative solution in the experiment is that the three
varieties differ in the period of ripening of the fruit." Could you give more details
regarding the innovative element;

- Page 57 - you have failed to describe the method by which you determine
antioxidant activity,

- It is generally accepted that the methods used should make references to the
literature where they are described, whether they are routine or widely used.

The Results and Discussion section is structured properly, according to the
experimental work performed in connection with the accomplishment of the assigned tasks.

The section begins with an agrochemical analysis of the soil, presenting the
composition of the soil layers in the inter-row and inter-row space of the Terega and Elena
varieties for the three experimental years. A detailed comparative analysis of the soil
composition is presented.

The following questions and notes arise in this part of the research:

- Why the data on the agrochemical composition of the Stanley variety not follow
the presentation of those for the other varieties?

in the next section of the Results and Discussion section, Assistant Hristova presents
a description of the phenological phases and vegetative indices of the varieties analyzed
during the study period. There was a difference in the phenclogical calendar, with the
investigated phases running a few days later on the Stanley variety. A critical analysis of the
changes in the vegetative studied has been made, depending on the types of fertifization



applied. The following is an evaluation and critical analysis of the productivity and quality of
the fruit as a response to the types of fertilization applied.

The following questions and notes arise in this part of the research:

- Again, illogical, in my opinion, the data on the reproductive manifestations and the
quality of the fruits of the Stanley variety are separated from those of the other
varieties examined.

The next part of the Results and Discussion section presents research on the
biochemical composition of fresh and dried fruits. A wide-ranging experiment has been
launched and fresh and dried fruits have been evaluated by a number of classic analytical
methods covering the major groups of significant metabolites accumulated in plum fruits. A
critical analysis of changes in the composition of both raw and dried fruits has been made,
depending on the types of fertilization applied.

The following questions and notes arise in this part of the research:

- Again the data for the Stanley variety is separated!?;

. The biochemical composition should also include an analysis of the individual
structures responsible for the biological and energy value of the fruits. The
Institute has necessary apparatus and the PhD student has some experience in
these studies. Probably this is part of the plan for the next career development of
Assistant Christova?!

The Results and Discussion section continues with the presentation of Assistant
Christ's data regarding the storage of fresh fruits. Correctly, the PhD student pays special
attention to this issue, because it directly relates to the consumption of fruits and the
economic efficiency of their market realization. The dynamic changes in the quality of the
fruits during their refrigerated storage were evaluated as a function of the fertilization
applied during their harvesting.

The following questions and notes arise in this part of the research:

- Why is no data on the Stanley variety presented?;
- In the future research of the team it wouid be good to pay attention to the
biological activity as the main qualitative indicator concerning the consumers.

The presentation continues with the presentation of the results of Assistant Hristova
on some elements of the phytochemical profile of the leaves of the studied varieties. The
content of the basic nutrients (nitrogen, phosphorus and potassium), as well as pigments,
micro- and macronutrients were analyzed. A critical analysis of the results obtained has
been made, with respect to the three varieties tested in relation to the types of fertilization

applied.



The following questions and notes arise in this part of the research:

- The correct name, from a systematic chemical point of view, is beta-carotene, not
beta-carotine, because there is no triple bond in the structure of the substance.

Results and Discussion continues with the presentation of the data obtained by
Assistant Hristova regarding the composition of the micro- and macro-elements of the fresh
fruits of the three varieties examined. Again, a critical analysis is made of the results
obtained for the three varieties examined in relation to the types of fertilization applied.

The analysis of the results obtained from the experimental work of Assistant Hristova
ends with the presentation of the correlation dependencies between the independent
variables and the outcome of the studied processes. The information provided is valuable,
accurate and provides interested colleagues with a correct reading of the results obtained
from the planned experimental work.

The following questions and notes arise in this part of the research:

- In my opinion, it would be much more informative to include correlation
dependencies in the presentation of each particular study separately. This would
be a good basis for a more in-depth and valuable discussion of the results
obtained.

The presentation of the thesis ends with an analysis of the influence of the price of
the fertilizers applied on the cost of production.

The conclusions presented correctly reflect the results obtained from the thesis. In
this part of the work the PhD student presented much more detail than necessary. The
generally accepted international scientific standard is "task — performed research -
conclusion”.

The abstract of the thesis correctly presents the results of the research described in
the thesis.

The experimental design as well as the interpretation of the results show a good level
of mastery of the scientific style, which fills with content the scientific element of the PhD
studies. On the other hand, Assistant Professor Hristova has mastered numerous and
varied experimental methods, which fills with content the educational element of PhD

studies.



Main scientific and applied contributions

The main contributions resulting from the results of the studies presented can be defined
as the enrichment of existing knowledge and theories and the application of scientific
achievements in practice.

Enrichment of existing knowledge and theories:

. For the first time in Buigaria an assessment of soil stock with soil nutrients (0-20
cm: 20-40 cm and 40-60 cm) in plum plantations has been made, after long-term
trenching and local organic fertilization;

- The post-cumulative effect of trench stock organic manure has been established
after an eighteen-year period;

- The terms for the phenological phases have been determined, with Tehera being
defined as early ripening and Elena - late ripening;

- The relationships between three types of fertilization and elements of the
phytochemical composition of the plum fruits are analyzed.

Application of scientific achievements in practice:

- Positive effect with respect to the average yield of fruits has been proved in the
variants with the application of conventional and biofertilizers in the varieties
Elena and Stenley and with the conventional and chicken fertilizers in the variety
Tehera,;

- An economic analysis of the cost of fertilizer inputs on cultivation technologies
and the revenue generated from the varieties has been made.

Description and evaluation of the materials presented

In connection with the thesis, one publication was published in the Journal of Balkan
Ecology, covering the minimum national requirements. Assistant Hristova is the sole author
of the publication. In my opinion, however, nowadays, especially in the natural, technical
and agricultural sciences, work in teams, and regardless of the formal requirements, the
work of each member of the team should be correctly noted in the published materials. As a
omission, | would point out the lack of presentation of the results in scientific forums, which
is a major drawback insofar as the scientific forums are for presenting the results of the
work of scientists to a narrowly specialized audience. This is an important element of PhD

training.



Critical notes and recommendations

The comments and questions raised are reflected in my statement above.

Conclusion

The thesis contains scientific and applied scientific results, which make an
original contribution to science and meet the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria (ZRASRB), the
Regulations for the implementation of the ZRASRB and the corresponding Regulations of
the Agricultural Academy and the Research Institute of Mountain Stockbreeding and
Agriculture. The submitted materials and thesis results fully comply with the minimum
national requirements set out in the Rules of the ZRARB.

The thesis shows that Assistant Professor Denitsa Daneva Hristova possesses deep
theoretical knowledge and professional skills in the professionai field 6.1. Crop Science,
a PhD program in Fruit Growing, demonstrating the qualities and skills to conduct a
research independently.

Because of the above, | am convinced of my positive assessment of the research,
presented by the thesis reviewed above, abstract of the thesis, achieved results and
contributions, and propose to the venerable scientific jury to award the educational and
scientific degree of 'PhD' to Assistant Professor Denitsa Daneva Hristova in higher

education area : 6. Agricultural sciences, 6.1. Crop production.

November. 2019

/ Corr. Member, Prof. Atdnas lvanov Pavlov, DScif



