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BbPXy OUCEPTAlMOHEH TPYA 3a [Oy4yaBaHe Ha obpa3oBaTeNHaTa M Hay4yHa CTeleH
"ROKTOpP” mo: obnactT Ha BHcIe OOpasoBaHHe 6. ,ATpapHH HayKd H BETEpHHapHa
MEIMIMHA", pod)eCHOHANHO HanpaBueHHe 6.1. ,PacTeHueBBACTRO”, HaydHara

CNEUHATHOCT ,,CENEKIMA H CEMENPOU3BOACTBO Ha KY/ITYPHHTE PaCTeHUA”

ABToD Ha HcepTaunoHHM Tpyn: Cranucnas Jleukos BoXUMEpOR, NOKTOpaHT 3a104Ha hopMa
Ha 06y4enue npu 3eMeieNCKu HHCTATYT - Lllymen.

Tema Ha gucepranmonnug Tpya: , BJIMSIHUE HA TEHOTHUIIA BbPXY PA3SBUTUETO U
PEITPOAYKIUATA HA CTEBUS B YCIIOBUSTA HA BbJITAPUS «

Penensen: Jlon. a-p Cranumup Boxunapos Enues, 3emenencku uuctutyT, Illlymen. O6nacT Ha
BUCIIE 0Opa3oBaHue: ArPapHH HayKH H BETEPHHApHA MEMLAHA, TPO(GECHOHAIHO HAIPABIECHHE
6.1. PacTeHneBBACTBO, Hay4HATA CIIELMATHOCT ,,CeNeKITHA H CEMENPON3BOACTBO Ha KyJITYPHHTE

pacTeHus‘.

Penensnsra € n3rorBena cermacHo 3amoren Ne PIT 05-167/07.07.2025 r ua [Ipencenarens ua
CCA.

I. KpaTko npeacraBgHe Ha KaHIHIATA:

Cranucnas [leuxos boxumupos e ponen na 04.08.1983 r B rp. Illymen. Bucmero cu
oGpasosanue 3asbpmea B Coduiicku yuusepcuter ,,Co. Kmument Oxpuacku® npes 2006 . -
crener OKC 6akanapep, cnennanHoct Monexynspna 6uonorus. Ipes 2008 r. otaoso B CY ,,Cb.
Kinument OXpHacku“ ¢ OTIHYEH ycIex OT CleBaHETO NpHAOGHBa KBaTH(QHKAIHOHHA CTEICH

»Maruersp® no cnenuanHocrTa , [eHeTnka”.

IIpe3 nepuona 2006-2007 r e paGorun karo cneuuanuct Guonor B MHcTHTYTa No
I'enetuxa, BAH. Ot 2010 o 2011 . ¢ Monekynsipen 6uonor B 3eMeaenckd HHCTHTYT - Lilymen.

IonacTosimeM paGoTH B cepara Ha THPrOBHSATA C IEKAPCTBA.

Buaziee na 106po HHBO THCMEHO H FOBOPUMO AHIIMHCKH e3HK. [IpHTeKaBa MHOTO n06pu

KOMIIIOTBPHH YMEHHS B on3BaHero Ha Microsoft Office, Word, Excel, PowerPoint.

3auMCIIeH € B IOKTOpaHTYpa - 3a/104Ha (opMa Ha 06ydeHHe ChC CPOK Ha 06yueHHe



01.02.2018 1, mo 01.02.2022 1. cxne 3anoseg Ne HIT-08-07/25.01.2018 . Ha Ilpencenarens na
CCA. Otuncnen e ¢ TpaBo Ha 3amuTa ot 02.02.2018 . che 3amoBex Ne PI105-68/27.04.2022 1.

II. AkTyannocr Ha npoGiaema:

IIpo6nemeT, cebp3an ¢ HeobxoaHMOCTTa OT HaMaIlsBaHe Ha NIPEKAlIeHaTa KOHCYMalus Ha
3aXapH U 3aMECTBAHETO MM C H3KYCTBEHH H €CTECTBEHH NOACIANUTENH HE € HOB B CTPaHATa, Thil

karo Buarapus e cpex Bogemure CTpaHH N0 KOHCyMauus Ha Osia 3axap.

B Bruirapus pacrenmero crepns Geme 00exT Ha M3ciemBane mpes 80°™ TOAMHH Ha
MHHa/Ms BeK B GuBIIHA MHCTHTYT o 3aXapHO LIBEKIIO, KOHTO Cera € B ChCTaBa Ha 3eMeeCKH
MHCTHTYT — lllymeH. B pesynrar na tesu H3cneBaHuA Osxa paspaboTeHH XpaHHTEHH CpeaH 3a
MHKpOpa3MHO)XaBaHe W BKOPEHABaHE, METONH 3a BKOpEHSBaHE NPH OpaHXXEPHHHM YCIOBHA M
OCHOBHH aCTNICKTH OT arpOTEXHMKATa 3a BErCTATHBHO PasMHOXaBaHe Ha CTeBHsATa. [lopamu
TIOBUINCHUAT HHTEPEC KBM Ta3H KyITypa B MOCHEAHATE TONHHH Ce pa3paboTu HHTEH3HBHa
CCIICKLIMOHHA TporpaMa 3a oforarsBaHe Ha reHoOHNa W MONyNApH3MpaHe Ha cTeBHsTa. B
pesyrrtar Ha ToBa npe3 2016 € npusHar, a npe3 2017 r e naTaHTORAH H €AMHCTBEH OBIrapcku

copt creBus — ,,Crena®,

3acHIIBAHETO Ha MHTEpECa KbM €CTECTBEHHTE MIOAICNIAIUTENH, KOETO CE€ JOMBLIBA W OT
SHAIMTENHUTE JIe4eGHM CBOMCTBA, KOMTO MpHTEXaBa H0)KHOAMEPHKAHCKOTO PAacTEHHE CTEBHA
(Stevia rebaydiana B.) npegnonara 3acuisaue ma HHTEpECA OT CTPaHa Ha NOTPEOHTENUTE OT
CAHA CTpaHa W OT Apyra — 3aabi6ovaBaHe Ha H3CIEABAHMSTA M Ch3JaBaHe Ha MOZEpHH

MEXaHU3HpAHHU CHCTEMH 3a MIPOH3BOACTBO.

Huckara xbiaHsemocr Ha ceMenata or cremus 3aTpyaHABA HEHHOTO KyNTHBHpAHE.
CeMEHHOTO pa3sMHOXABaHE HMA CHINECTBEH HENOCTATEK — IIOTOMCTBOTO OT CEMEHA € FEHETHYHO
Pa3HOPOZIHO M NOJTy4EHHTE PaCTEHHA Ce Pa3IMYaBaT N0 OTHOLIEHHE Ha xabHMTyc M ChCTaB Ha
CTeBHO3U M. ToBa € ocHOBHATa IpHYKHA 1A Ce NPeANOYMTa BEETATHRHOTO pa3sMHOaBaHe, pH
KO€TO C¢ 3ama3pa M€HOTUNA HA H3XOJHUTE PacTEHHA. BereTaTHBHOTO pasMHoXaBaHe obade e

OrPaHHYCHO OT HUCKHUAT OpOH MHAMBH/IH, IIOJTy4EHH OT €IHO PACTEHHE.

Muoroo6pasne Ha reHeTHuHHTE dopMmu cpex moxoneHuero, MIOJYYEHO OT CEMEHa Ha
CTCBUATA, HHCKATa KBIHAEMOCT HA CEMEHATa, KAKTO H BEr€TATHBHO pa3MHOXaBaHe 4pe3
PE3HHUIM, THHTO JUMHUTALHH € Oly4aBaHETO HAa MATLK GPOi HHIMBHHN, HANIAra H3MON3BAHETO

Ha HAKOH OT Haﬁ-c'beeMeHHHTe METOAM B PACTHTENHHUTE OHMOTEXHOJIOTHH.



Ilpe3s nocneauute romuns MeToabT Ha MHMKpOpa3MHOXaBaHe Ce M3MOJI3Ba 3 MOJTyYaBaHe
Ha TONsM OpOH WMHAMBHIM C UEHHH KadecTBA OT €HO H3XO[HO paCTEeHHE. AJTepHATHBEH
eeKTHBEH METOZ € PasMHOXABAHETO TIOJIbPXKAHETO My UPE3 UH 6UMPO METOIH, TIPH KOHTO

C¢ 3ana3Bpa H H3XOIHHUA N'€HOTHII.

YCHemHoTo MHKpPOpa3MHOXAaBaHeE 3aBHCH OT peanna GpakTopH, KaTo BHA HA W3XOIHHSA
CKCIUIaHT, KOHUEHTpAIKATA H KOMOHHALMATA HA PACTEKHHTE perynaropn. B pesynrar or tasu
ycKkopeHa (opMa Ha pa3MHOXABaHE MOTaT 1a ce NIOJIy4aT 3paBH pacTE€HHs, HEOOXOMMMH 3a
Pa3IMIHK CENEKUMOHHH M IPOM3BOLCTBEHM LENH, a MOTyYeHaTa GHoMaca na Obae ueHeH

H3TOYHHUK 32 XpaHHTEIHAT a, (bapMauequHaTa H KO3METHYHA HHAYCTPHH Yy Hac.

Hpencraneuara MH 3a peHCH3HpaHe AUCEPTalMS € TOCBETEHA HA U3ACHABAHE U peiiaBaHcC

Ha TE3H aKTyaJlHH CTPATErHYeCKH NpOGIeMH | 3aa4d Ha CbBPEMEHHOTO 3eMEEIHE.
IIL. e, 3apaum, Xumore3u METOAH HA H3CJICABAHE.

Lenra e popmynupana nparmmso, KOHKPETHO H TOYHO — € NPOYYBaHe Ha BIHAHHETO Ha

TCHOTHIIA BbPXY PAa3BHTHETO H PENPOAYKIHATA HA CTEBHA B YC/IOBHATA Ha Buarapus.
BbB BpE3Ka ¢ H3nbIHEHNETO Ha MeNTa ca paspaboTeHu cienHuTe 3a0a4K;

* OnTHMH3HpaHe Ha MeToauTe 3a PENpOAYKIHSA ChC CEMEHa B yC/IOBMATA Ha
Brirapus 3a o6orarisane na renodonza.

¢ VYcTaHOBABaHE Ha mapaMeTpuTe Ha edeKTHBHO BKOpeHsABaHe, ajanTupaHe M
Pa3BHTHE NIPH BHHIUIHM YCIOBHS

¢ Biusawe Ha reHoTMma, HauMHa Ha PasMHOXaBaHE H yYCIIOBUATA BBPXY

MOPGOIOTHIHNTE M CTONIAHCKH KaYecTBa

IIpoyumanero e mposeneHo B 3eMenencku HHCTHTYT-IllymMeH npe3 nepuona 2018-2021
T'> kaTO B IUCEPTALMATA Ca BKJIOYCHH H I0-DaHHH NPOYYBAHHS 32 KBIHAEMOCTA in Vilro U in vivo
B neproga 2009-2010 . B m3cnensanero e u3nossan CCIEKIMOHEH MaTepHall OT reHo¢oHaa
Ha 3emezenckn Uuctutyr - llymen. Ustounmmure ca ¢ IpOH3Xox OT Snonus u Amepuka. Crepn
M3BbPIICHH HHIMBAAYaNCH, GaMHIIEH M KIOHOB 0TOOD M aJaNTalks KbM HALIHTE yClIOBHS, ca
GOPMHpAHH eNMTHH KIOHOBE, KaKTO H IIPOH3XOAM - MpPOAYKT HAa COMAKJIOHAJIHO H

TAMETOKJIOHAIIHO BapHPaHEe B KyJITypa i Vitro Ha MEPHCTEMH, 3apOJHIIH, CEMEHA.

3a nocturaneTo Ha IENITa H 3a1a4YuTe ca IIPOBEACHH OIIUTH B na6opaTopHH, BEIrCTAllMOHHHU

H ITOJICKH YCIIOBHA:



JlaGoparopuu yciosus

B Jla6oparopusita mo Thkanum KyITypd N0 pa3pabOTeHH METOAMKH ca H30JIApaHH
MEDHCTEMH, 3apOAMIIH H CeMeHa

B na6oparopusra mo Cemesnanue ca mpoBeaeHM H3MHTBaHHSTA 3a naboparopua
KBIHAEMOCT H € H3MEPEHA MacaTa Ha CEMEHATa H NIPOPaCcThLHUTE,

Bereranuonnu ycinosas

B amantanmonnm mnomemenus c KOHTPOJIHpaHA TEMIlEparypa Ce IMpOBEXIAT
H3CNCJBAHHUATA 1O KBJIHAEMOCT HA CEMeHara; ananTHpaHe Ha BKOPEHEHHTE in vitro
PETCHCPaHTH KbM BBHINHH YCJIOBHS; BKODECHABAHETO Ha PE3HHIH OT KOpEHMINAa H MJIANM
PacCTERHA H MMKAPAHETO K OTIJIEXIAHETO /0 TOJIeH 34 3acakIaHe IIPH NOJICKH yCIOBUSA pa3caj.

Ioscku yciopus

[Ipoy4BanusTa ca IPOBENEHH B CPABHHTEIHH ONHTH 3a OLIEHKA 110 MOP}OIOTHYHH K
CTONAHCKH Ka4€CTBA Ha KOPEHHINA H PA3Caj| OT ENHTHH KIIOHOBE, H B CEJICKINMOHHH THTOMHHIH
3a Pa3MHOXCHHC H OLICHKA Ha reHO(OHIA OT KIOHOBE M nonynauuu. Ilpes Bereranusra, B
TIEPHOLA OT pasCaxJaHeTo Ha MONETO J0 NpHOHpaHeTO ce H3BBPIIBAT OHOMETPHYHH

H3MCPDBAaHHA U aHAJIH3HU. Onpe,z(eneno € CbABPKAHHETO HA CIIANKH BCIIECTBA.

IV.  Onaraexenocr u npexcransne na HOJy9eHHTE Pe3yTATH

IlpencTaBenuar 3a penensupane AHCCPTAUMOHEH TPYA € ¢ 00eM 142 cTpanuuy B T. u. 34
Tabmuum, 251 nHTeparyphn w3TOdHHKA - 47 Ha KHpunHIa ¥ 204 Ha naruuuna. Toit e moGpe

GanancupaH ¥ odopMeH, KaTo 06XBAIMA BCHIKH pazzeny.

Jlureparyprusr o63op ¢ H3uepnarened. Hanucan Ha 53 crpaHMmm, kato Bmousa 9
nonpasnena: Ilpousxon pasnpocTpaHenwe u  3HaueHmue, CHCTEMaTHKa, MOPQOIOrHIHK
0COGEHOCTH; GHONOIMYHH 0COGEHOCTH, XHMHYEH CBCTaB, OTIIEXAAHE M pa3sMHOXaBaHe,

arpOTeXHHKa, CeNIeKIHA M moapasnen GonecTy.

Maremaruyeckara o6paotka Ha paHHHTE OT nabOpaTopHUTE INpoy4YBaHMA M
OHOMETpHYHHM aHalu3H ca obpaborenn ¢ BapHallHOHEH aHaJld3, a IIOKa3aTeJIuTe 3a

NIPONYKTHBHOCT H CTONIAHCKH KavyecTBa 06paboTenu ¢ RUCIIEPCHOHEH aHAJIH3.
V. Of6cbxaane H olenka Ha pe3yaTaTu

Honyyenute pesynratu ca odopmenn B 3 ocHOBHH HanpasneHus: OnTHMHU3MpaHe Ha
METOMHUTE 33 PEHPONYKIHMA ChC CeMeHa 3a oorarsBaHe Ha reHooHAa; YcTaHOBSBaHe Ha

[1apaMETPHTE 3a eEeKTHBHO BKODCHABAHE, a/laTHPAHE H DA3BHTHE NpH BBLHIIHHM YCJIOBHS,



Onenka Ha MOp(l)OJ'lOl"I‘I‘IHH NpH3HAUH U CTONAHCKM KayeCTBA HA CTEBHUA B 3aBHCHMOCT OT

I€HOTHIIa, HAYMHA Ha Pa3MHOXaBaHE H YCIIOBHATA Ha cpcaarta.

B3 ocHOBa Ha IpOBEJIeHUTE H3CIIEABAHKS, CTATHCTHYECKA 06pafoTka H KOMIIETEHTHOTO
0OCHXKIaHEe Ha PE3YNTATHTE, JOKTOPAHTHT ¢opmymupa 10 nocrosepnn u3Bona. Te ca NOApEACHU

B JIOTHYECKA IOCIENI0BATENHOCT. 060011aBaliKK N0y YeHHTE Pe3yITTaTH OT NPOBEAEHHTE ONMTH.

1. C npoMenuTe Ha arpoKIMMAaTHYHHTE YCIOBHS Ha KBCHA eCeH M JTUICA Ha paHHH
3aCTyIIBAHUA C€ YBEIMYaBa BE3MOXHOCTTA 3a IOTy4aBaHe Ha XXH3HEHH CEMEHA B YCHOBHATA Ha
Brirapus.

2. YcraHOBeHa € IOAXOAAIIA XPAHHTENHA CPEAia 32 in Vitro HOKbIIBAHE Ha CEMEHa U €
ONTHMH3NpaHa METOZMKA 32 CTEPHIIH3ALUA HA CEMEHATa 3a J]a Ce MPEAOTBPaTH Pa3BHTHETO Ha
IEOHHM MHGEKUHH. YeIelHa CTepHIM3aIHs Ha CEMeHaTa, NpEeaX0oXama in vitro KyITHBHpaHeTo
€ nocturHara ciex obpaGorsanero uM ¢ 0.04% HgCI2 u 0.1% Tween-20 3a 90 MHHYTH C
TIOCIEABAINO TPHKPATHO IPOMHBAHE ChC CTEPHIIHA ASCTHIPAHA BOAA, KbM KOSTO € 1o6assH 0.5
ml/l HutpocenT (15 MEHYTH BesKO).

3. YcraHoBeHH Ca ONTHMaTHH YCNIOBHA 3a in Vivo MOKBIBAHE HA CEMEHA. Macogo
TIOHKKBAHE Ha CeMEHaTa OT CTeBHA (77 + 4.6%) ce MOCTHra BHPXY MOYBEH cyberpar cMec or
TOpd, MACHK ¥ NEPIHUT B CHOTHOLICHHE 4:1:1, B TEpMOCTAaTHO TMIOMEIIEHHE C OCBETIICHHE 32 16
Jaca Ha JIeH ¥ TeMnepartypa Mexay 18-20 °C.,

4. YcTaHOBeHa € MONOXKHTENHA KopeNawus Mexnay naGopaTopHara KbIHAEMOCT ¥ Ha
TIOHHKHAIMTE PaCTCHHUA B IOYBeHa CMecKa (1 = 0.678), koeTo npasu nabopaTopHaTa KbIHAEMOCT
AOCTOBEPEH IApaMETHP 32 OLIEHKA Ha XH3HEHOCTTA Ha CEMEHHHTE NIOTOMCTBA 33 CTEBHSTA npH
PEaTHH yCIIOBHSL.

5. Kennsemoctra Ha cemenara 3acanenm ciex egEa rommma CBbXpaHECHHE ¢
3HAYMTENHO [O-MaJIKa, KAKTO OT JIaGOPaTOPHO YCTAHOBEHATA KBHIIHAEMOCT, TAKa M OT IOJICKATA.
Pasrnexaaliku pesynTaTute Ha BCEKH OT IPOM3XOAHTE Ce OTYHTA BIMSHUETO HA reHoruna. 20%
OT THX HAMAT HHKAKBa KbJIHAEMOCT Clie[l ChbXPaHEHHE OT e[iHa NOfMHa, a Apyrd 20% HMar mo-
ToJliMa KbJHACMOCT Ha CEMH JIEH Clle/l ChXDAHEHHE B CPABHEHHE C KBIHAEMOCTTA HM NpeIy
CBhXpaHEHHeE.

6. 3a Haii-yCIeIIHO BKODEHABAHE HA PACTCHHSATA OT PEe3HHIH, Te TpA6Ba Aa Onaar
SQIOKEHH MAaKCHMAIHO paHO mpe3 roguHata. OTKIOHEHHE Gelle HaGMIONABAHO IIpH
npousxoznure — 7E, 9E u A10. ToBa noTebpskaaBa BIMAHHETO HA FEHOTHIIA 3a BKODCHSABAHETO Ha
pacTeHusnTa.

7. Pa3sMHOXaBaHETO Upe3 KOpeHH LA BOJH IO HATPYIIBAHE HA IOYBEHH IATOTeHH npes3

TONMHATE M yBeNHYaBa CNyYaHTe Ha JHMCTHM 3aGonaBanns. Topa Hanara pexyBaHe Ha



pa3sMHOXaBaHe Ype3 KOPEHHIa, in Vitro ¥ in vivo pa3sMHOXaBane 3a ITPOM3BOJCTBOTO HA EJIUTHH
pascamu. Hali-eexTHBHaTa cxeMa 3a mpaxTHuecko [IpHJIaTaHe Ha pa3caj] e 4Ype3 3acABaHe Ha
CEMEHaTa NPH KOHTPOJIMPAaHH YCIOBHS Ipe3 AHyapu-(eBpyapH, OTIIENIAHE HA MOKBIHAIM U
CTaGH/IM3NPAaHH PaCTeHHs TIpe3 anpui-Mai, pasCax/iaHe npe3 IOHU-IOH H mpuGHpaHe Ha
KOpeHHIIATa IPE3 OKTOMBPH, KOHTO CIIEJl ChXPAHEHHE CE PEAM3KPAT B CJIC/IBALIHS NEPHOA.

8. Cpenno oxono 15% ot 3acanenure KOpCHHINa OTNAajaT 10 BpEME Ha PACTEKHHAT
CE30H H He Ce N0CTHra N0 MpUOHpaHe Ha JIKCTA 3a CyIIEHe X CBbXpAaHCHHE Ha KOPEHHIIATA 3a
Aipyrata roauHa. Ilo BpeMe Ha 3HMHOTO ChXpaHeHHE M Iped NpONETHO H3HACAHE Ha
KOpCHHIIATa, TOpaJ THHEHE H JIMIICATa Ha JKH3HECIOCOBHH CThO/IA ce ry6sr cpenso 26%. Toea
MOXE /12 C€ IL/KH Ha HaTPYNIBAHETO Ha IIOYBEHH [IATOTEHH IPe3 NOJUHHTE U YBEIIHYaBaHETO Ha
3a00/IABAHUSTA IO PACTEHHSTA, KOETO J1a BOH /IO OTIIANAHETO HA pacTeHmus.

9. YcraHoBsBa ce, e 0 OTHOLICHHE Ha 6pos cTe0Ma ¥ BHCOUNHATa Ha CTHONATa ce
Hal/OJaBaT pasnuKy B 3aBHCHMOCT OT JaTHTE Ha PEKONITHpaHe HAa PaCTEHHATA MOJYyYECHH OT
KOPCHHILA, B 3aBHCHMOCT OT NIEpHOJa Ha H3Non3BaneTo BM. Ho 1o oTHomenHe Ha moxazaress
CyXH ITHCTa, pa3/iMKa B II0OKA34aTeHTE 3a pa3jIMYHUTE NaTH Ha pexkonTHpaHe He ce Habmonana.
Habmonasa ce ypenuuaBane Ha no6uBa Ha CYXd JHCTa OT PpAacTeHHA IMOJYYEHH OT
MHOTOTOMMIIHK KopeHHIa (cpenHo 84.6 g) B cpaBHEHHE ¢ ABYTOOMIIHH (cpemHo 76.8 g), a Haii-
HHCBK JOOMB Ha CyX# NHCTa MMAT pacTeHHATA NOJIyY4€HH OT €JHOTOAMIIHM KOPEHHIA (CpeaHo
74.6 g).

10.  HMsnomBaHeTo Ha penpOLyKLMS CHC CeMeHa pa3sliApsABa BbL3MOXKHOCTHTE 3a
BHE/IpABAHE B IPAKTHKaTa Ha NPOU3BOJCTBOTO HA CTEBHA B YCJOBHATA Ha buarapus. Ilpu
NIOBCYCTO OT MPOH3XONUTE IONYYEHH OT CEMEHA CHLOTHONICHHETO MEXIY CTEBHO3H], H
pebayansun e mo-Manko ot 2:1, Koeto e nokasare 3a H3MEPBAHE Ha C/IafI0CTTA Ha €KCTPAKTa OT
CTEBMA H yBC/IMYCHOTO KOIMYECTBO Ha peCaymM3MIM € IOKa3aTel 3a HAMa/LIBAHETO hi (o
CIMMUHAPAHETO HA TOPYMBHAT MOCIEBKYC HAa €KCTpaKTa. 3a HYXIMTE HA CeJEKLHSTa
TIEPCICKTUBHHA OCTABAT METOQHMTE Ha in Vifro MHKPOPa3MHOXABAHE M OT PE3HMIH 3a 3ana3BaHe

Ha U3XOOHHA I'eHOTHII.

VL IIpuHOCM Ha JHCEPTALHOHHHS TPYA.

QopMy/IMpaHHTE OT JOKTOPAHTA HPHHOCH KOPECIIOHAMPAT HABIHO C MOJYYEHHTE OT
CKCIICPHMCHTANIHATa JCHHOCTH M pesyntatd. [edunupanu ca obmo S Hay4YHH H 6 Hay4dHO

NPpHJIOKHHU TIPHHOCH:

Hay4anu npunocn



1. 3a mepeu n%T B Bharapus e qokaszana BEIMOKHOCTT 32 H3M0JI3BAHE HA PEIPOAYKIHs
4pe3 CEMEHA 3a CENICKIMATA M IPAKTHKATA.

2. YcTaHOBEHH Ca pa3IAIHH METOMH 3a NpuOHpane Ha Y3PEIHTE CeMEHa B 3aBUCHMOCT
OT TOBA JIa/Ti LIE Ce W3NON3BAT 33 CKCIEPUMEHTAIIHA HIK [IPOH3BOJICTBEHA ASHHOCT, 32 1a Ce
NOJTy4ar CEMECHA C BHCOKA KbIHAEMOCT.

3. PaspaGorena e noxxonama xpaHATeHA Cpezia 3a in vitro NOKLJIBaHe Ha CEMEHA OT
Stevia rebaudiana Bertoni. OnTteMusupana e MeToamKa 3a CTEpHIM3ALMA HA CeMeHaTa 3a Jace
NPEAOTBPATH Pa3BUTHETO Ha IbOHM HHPEKIHH.

4. YcTaHoBeHa € ONTHMANHA ITO4YBEHa CMECKA H ONITHMAIHH YCNOBHA 3a in vivo
IIOKBJIBAHE Ha CEMEHa 0T Stevia rebaudiana Bertoni.

5. Hanpasenu ca uacnensanus Bepxy 1abopaTopHAa M TMOJICKA KBIHAEMOCT, KhIHAEMA
CHEPris H KBJIHACMOCT, BKIIOYHTEIHO H BIHAHHETO Ha NIEPHOJA Ha ChXPaHEHHe Ha CEMEHATa oT

CTEBHA.
Hayano-npuioxuu npuHocu:

1. YcranoBeH e onTHMaHUA MEPHOA OT TOAMHATA 32 3aJIaraHe Ha PE3HHLH 3a
BKODEHSBaHE Ha PAaCTEHHATA.

2. HanpaseHa ¢ oneHKa Ha GHOMETPHYHH U IPOXYKTHBHH MOKA3aTe/H Ha aJalTHPaH
pa3caj OT PEreHEpaHTH in Vifro ¥ OT PE3HHIM OT KOPEHHIIA.

3. YcranoBeHO € BIMAHMETO HA CPOKA 3a PEKOJITHpaHe Ha PaCTCHHATA BEPXY 106HBa Ha
Cyxa Maca M II0JTy4aBaHe Ha )KH3HEHH CeMeHa.

4. Pa3pabotena e edekTHBHA METOMMKA 33 NIPOH3BOJICTBO Ha €IUTHH pa3cajiu upe3
3aABIDKATENHO pEiyBaHe HA Pa3MHOXKaBaHe Ype3 KOPEHHINa, in Vifro  in vivo
pa3sMHOXaBaHe.

5. YcraHOBsBA Ce, Y€ NPUIAraHETO HA PA3MHONKHUTETHH CXEMH He BIMAe Ha
YCTOHYMBOCTTa Ha GEHOTHIIA NPH NOAXLPXKAHE Ha COPTA.

6. MsnomBaHeTo Ha PEIPOIYKIHA ChC CeMeHa pasiiMpsABa BE3MOXHOCTHTE 33
BHC/IpABAHE B NIPAKTHKATA HA IPOM3BOJCTBOTO HA CTEBHA B YCJIOBUATA Ha Bharapus.
3a HyXIuTE Ha CeJIeKLMATA MePCIIeKTHBHH OCTABAT METOANTE Ha in Vitro

MHKPOpPa3MHOKaBaHE H OT PE3HHIIH 3a 3aIla3BaHe Ha H3XOAHHA I'€HOTHII.

VII.  Kpuruunu Geaexxu H BLupocH.

IIpH yacT oT noyyeHUTe pe3ysITaTH NIHIICBA 3aXBIGOYESH AHATHS. Ionxonamo 6u 6uno, yact ot

H3HECCHUTE pe3ynTaTd Ja Objar npeseHTHpaHd upes rpapuku. B TekcTa ce 3abeis3par



rpaMaTHJ9ecKu FPEIUIKK, HECBOTBETCTBHA H HCIBJIHOTA B U3MON3BAHHTE TCPMHHH, HPOIIYCKH B

UHTHpaHaTa JIHTeparypa.
VIIL. Ily6amxyBanu craTthu u IUTHPAHHA.

OcHoBHUTE pesynTaty oT qUCEPTAHOHHHST TPYA ca MyOIHKyBaHH B TPH HayuHH TPY/a - /B B
cnucanue Pactenuersann Hayku u equH B cimcanue Scientific Papers. Series B, Horticulture.
B®B BeHuKH cTatum moxTopaHTHT € BosEm aBTop. [Io TO3M HaYMH IHYHUAT My IPUHOC € ACHO

onpezenen. I[Tybnuxanmure ca no6pe 0popMeHH H UMAT HeoGXoaMMaTa Hay4Ha CTOHHOCT.

Ouenka na aBropedepara

ITpencraBenuar aBTOpedepaT oOTpasgBa OGEKTHBHO CTPYKTypata M CBHIBPXKAHHETO Ha
AUCCPTAHOHHUA TPYA. Hanncan e Ha 41 cTpanunm. Coabpxa 23 tabmumy, 1 ¢urypa, 8 CHUMKH

H PE3IOME Ha aHIMMHHCKYU €3HK.
3AK/IIOYEHHUE:

B33 ocHoBa Ha HayueHuTe H TIPUNOKEHHUTE, OT NOKTOPAHTA, Pa3MIHH METOMH HA H3CJIE/BAHE,
TIPAaBUJIHO H3BENCHHTC EKCIIEPHMEHTH, HAIpPaBEHHTE OGOGIICHHS H HM3BOOH CYMTaM, ue
TIpEACTABCHUAT NUCEPTALMOHEH TPY/ OTIOBapA Ha M3HCKBaHMATA Ha 3PACPE 4 [IpaBunuuka 3a
HErOBOTO Npuinarane B CeNcKOCTOMAHCKA akaeMHs, KOETO MH NaBa OCHOBAHME Jia IO OLEHA
IIOJIOXKUTEJIHO.

Hosponsipam cu 1a npetoxa Ha MOYMTaEMOTO Hay4no xypu csimo na rmacysa nonoxmrento u
Aa npuchau Ha CraHucnas Jleuxop BoxawuMupor o6pazopareinnara u Hay4Ha cTeneH “Joktop”

TI0 HayIHaTa CIeUMAaNTHOCT ,,CeNeKIns 1 CEeMENpPOR3BOACTRO HA KYJITYPHHTE pacTeHHA".

10.08.2025 .
I'p. lllymen

—y N
PELIEH3EHT: y
(mou. a-p Crannmup Enyes)
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Author of the dissertation: STANISLAV DECHKOV BOZHIMIROV, part-time doctoral student
at Agricultural Institute - Shumen.

Topic of the dissertation: "Influence of Genotype on The Development and Reproduction of
Stevia in Bulgarian Conditions."

Reviewer: Assoc. Prof. Dr. Stanimir Bozhidarov Enchev, Agricultural Institute - Shumen. Field of
higher education: Agricultural Sciences and Veterinary Medicine, professional field 6.1. Plant
Breeding, scientific specialty "Selection and seed production of cultivated plants"

The review was prepared in accordance with Order No. RD 05-167/07.07.2025 of the Chairman
of Agricultural Academy - Sofia.

I Short description of the candidate

Stanislav Dechkov Bozhimirov was born on 04.08.1983 in Shumen, Bulgaria. He graduated from
Sofia University "St. Kliment Ohridski" in 2006 - Bachelor's degree, specialty Molecular Biology.
In 2008, he acquired a qualification degree "Masters” in the specialty "Genetics" at Sofia
University "St. Kliment Ohridski" with excellent results from his studies.

Between 2006 and 2007, he worked as a specialist biologist at the Institute of Genetics, Bulgarian
Academy of Sciences. From 2010 to 201 1, he was a molecular biologist at the Agricultural Institute
- Shumen. He currently works in the drug trade field.

He has a good level of written and spoken English. He possesses good computer skills in using
Microsoft Office, Word, Excel, PowerPoint.

He was enrolled in doctoral studies - part-time form of study for the period from 01.02.2018 to
01.02.2022 with Order No. NP-08-07/25.01.2018 of the Chairman of Agricultural Academy -
Sofia. He was enrolled with the right to defend his thesis from 02.02.2018 with Order No. RD 05-
68/27.04.2022.

IL Subject relevancy

The problem related to the need to reduce excessive sugar consumption and replace it with artificial
and natural sweeteners is not new in the country, as Bulgaria is among the leading countries in
white sugar consumption.

In Bulgaria, Stevia was the subject of research in the 1980s at the former Sugar Beet Institute,
which is now part of the Agricultural Institute - Shumen. As aresult of this research, nutrient media
for micropropagation and rooting, methods for rooting in greenhouse conditions and basic aspects
of agrotechnics for vegetative propagation of stevia were developed. Due to the increased interest
in this crop in recent years, an intensive selection program has been developed to enrich the gene



pool and popularize stevia. As a result, in 2016, the only Bulgarian Stevia variety - "Stella" was
recognized, and in 2017, it was patented.

The increasing interest in natural sweeteners, which is complemented by the significant medicinal
properties of the South American plant stevia (Stevia Rebaudiana B.), implies an increase in
consumer interest on the one hand and on the other — deepening research and creating modern
mechanized production systems.

The low germination of stevia seeds makes its cultivation difficult. Seed propagation has a
significant drawback — the offspring from seeds are genetically heterogeneous and the resulting
plants differ in terms of habit and stevioside composition. This is the main reason to prefer
vegetative propagation, which preserves the genotype of the parent plants. However, vegetative
propagation is limited by the low number of individuals obtained from one plant.

Diversity of genetic forms among the generation obtained from stevia seeds, low seed germination,
as well as vegetative propagation by cuttings, the limitations of which are the obtaining of a small
number of individuals, necessitate the use of some of the most modern methods in plant
biotechnology.

In recent years, the micropropagation method has been used to obtain a large number of individuals
with valuable qualities from a single source plant. An alternative effective method is its
propagation and maintenance by in vitro methods, in which the source genotype is also preserved.

Successful micropropagation depends on a number of factors, such as the type of source explant,
the concentration and combination of growth regulators. As a result of this accelerated form of
propagation, healthy plants can be obtained, necessary for various selection and production
purposes, and the resulting biomass can be a valuable source for the food, pharmaceutical and
cosmetic industries in our country.

The dissertation submitted to me for review is dedicated to clarifying and solving these current
strategic problems and tasks of modern agriculture.

III.  Aim, tasks, hypothesis and methods of analyzing

The aim is formulated correctly, specifically and precisely - it is a study of the influence of the
genotype on the development and reproduction of stevia in the conditions of Bulgaria.

In connection with the implementation of the aim, the following tasks have been developed:

* Optimization of seed reproduction methods in the conditions of Bulgaria to enrich the gene
pool.

* Establishment of the parameters of effective rooting, adaptation and development under
external conditions

* Influence of the genotype, the method of reproduction and the conditions on the
morphological and economic qualities.

The study was conducted at the Agricultural Institute-Shumen during the period 2018-2021, and
the dissertation also includes earlier studies on germination in vitro and in vivo between 2009 and
2010. The study used selection material from the gene pool of the Agricultural Institute - Shumen.
The sources originated from Japan and America. A fter individual, family and clonal selection and



adaptation to our conditions, elite clones were formed, as well as origins - a product of soma clonal
and gametoclonal variation in in vitro culture of meristems, embryos, seeds.

To achieve the goal and objectives, experiments were conducted in laboratory, vegetation and field
conditions:

Laboratory conditions

In the Tissue Culture Laboratory, meristems, embryos and seeds were isolated using developed
methodologies.

In the Seed Science Laboratory, laboratory germination tests were conducted and the mass of seeds
and seedlings was measured.

Vegetation conditions

In adaptation rooms with controlled temperature, seed germination studies are conducted;
adaptation of rooted in vitro regenerants to external conditions; rooting of cuttings from rhizomes
and young plants and pricking and growing to seedlings suitable for planting in field conditions.

Field conditions

The studies were conducted in comparative experiments for the assessment of morphological and
economic qualities of rhizomes and seedlings from elite clones, and in selection nurseries for
propagation and assessment of the gene pool of clones and populations. During the vegetation
period, from transplanting in the field to harvesting, biometric measurements and analyses are
performed. The content of sweet substances is determined.

IV.  Visualization and presentation of the obtained results

The dissertation submitted for review has a volume of 142 pages, including 34 tables, 251 literary
sources - 47 in Cyrillic and 204 in Latin. It is well balanced and structured, covering all sections.

The literature review is comprehensive. Written on 53 pages, including 9 subsections: Origin,
distribution and importance; systematics, morphological features; biological features, chemical
composition, cultivation and reproduction, agricultural techniques, selection and subsection
diseases.

The mathematical processing of the data from laboratory studies and biometric analyses was
processed with variation analysis, and the indicators of productivity and economic qualities were
processed with dispersion analysis.

V. Discussion and assessment of the results

The results obtained are organized in 3 main directions: Optimization of seed reproduction
methods for enriching the gene pool; Establishment of parameters for effective rooting, adaptation
and development under external conditions; Evaluation of morphological characteristics and
economic qualities of stevia depending on the genotype, method of reproduction and
environmental conditions.



Based on the conducted research, statistical processing and competent discussion of the results,
the doctoral student formulates 10 reliable conclusions. They are arranged in a logical sequence.
summarizing the results obtained from the experiments.

1.

2.

10.

With the changes in agroclimatic conditions of late autumn and the absence of early frosts,
the possibility of obtaining viable seeds in the conditions of Bulgaria increases.

A suitable nutrient medium for in vitro seed germination has been established and a method
for seed sterilization has been optimized to prevent the development of fungal infections.
Successful sterilization of the seeds, preceding in vitro cultivation, was achieved after their
treatment with 0.04% HgCI2 and 0.1% Tween-20 for 90 minutes with subsequent three-time
washing with sterile distilled water, to which 0.5 ml/] Citro sept was added (15 minutes each).
Optimal conditions for in vivo seed germination have been established. Mass germination of
stevia seeds (77 + 4.6%) was achieved on a soil substrate mixture of peat, sand and perlite
in a ratio of 4:1:1, in a thermostatic room with lighting for 16 hours a day and a temperature
between 18-20 ° C.

A positive correlation was established between laboratory germination and the germination
of plants in the soil mixture (r = 0.678), which makes laboratory germination a reliable
parameter for assessing the viability of seed progeny for stevia under real conditions.

The germination of seeds planted after one year of storage is significantly lower than both
the laboratory-determined germination and the field germination. Considering the results of
each of the origins, the influence of the genotype is taken into account. 20% of them have
no germination at all after one year of storage, and another 20% have a higher germination
on the seventh day after storage compared to their germination before storage.

For the most successful rooting of plants from cuttings, they should be planted as early as
possible during the year. A deviation was observed in the origins - 7E, 9E and A10. This
confirms the influence of the genotype on the rooting of plants.

Propagation by rhizomes leads to the accumulation of soil pathogens over the years and
increases the incidence of leaf diseases. This requires alternating propagation by rhizomes,
in vitro and in vivo propagation for the production of elite seedlings. The most effective
scheme for practical application of seedlings is by sowing seeds under controlled conditions
in January-February, growing germinated and stabilized plants in April-May, transplanting
in June-July and harvesting the rhizomes in October, which after storage are realized in the
next period.

On average, about 15% of the planted rhizomes are lost during the growing season and the
leaves are not harvested for drying and storing the rhizomes for the next year. During winter
storage and before spring removal of the rhizomes, an average of 26% is lost due to rotting
and the lack of viable stems. This may be due to the accumulation of soil pathogens over the
years and the increase in plant diseases, which leads to the loss of plants.

It is established that in terms of the number of stems and the height of the stems, there are
differences depending on the harvest dates of the plants obtained from rhizomes, depending
on the period of their use. However, with regard to the indicator of dry leaves, there is no
difference in the indicators for the different harvest dates. An increase in the yield of dry
leaves from plants obtained from perennial rhizomes (average 84.6 g) compared to two-year
(average 76.8 g), and the lowest yield of dry leaves is observed for plants obtained from
annual rhizomes (average 74.6 g).

The use of seed reproduction expands the possibilities for implementation in the practice of
stevia production in the conditions of Bulgaria. In most of the origins obtained from seeds,



the ratio between stevioside and rebaudioside is less than 2:1, which is an indicator for
measuring the sweetness of the stevia extract and the increased amount of rebaudiosides is
an indicator for the reduction or elimination of the bitter aftertaste of the extract. For the
needs of selection, the methods of in vitro micropropagation and from cuttings to preserve
the original genotype remain promising.

VI Contributions to the dissertation.

The contributions formulated by the doctoral student fully correspond to the experimental
activities and results obtained. A total of 5 scientific and 6 scientifically applied contributions have
been defined:

Scientific contributions

1.

2.

For the first time in Bulgaria, the possibility of using seed reproduction for selection and
practice has been proven.

Different methods for harvesting ripe seeds have been established depending on whether
they will be used for experimental or production activities in order to obtain seeds with high
germination.

A suitable nutrient medium for in vitro germination of Stevia rebaudiana Bertoni seeds has
been developed. A method for seed sterilization has been optimized to prevent the
development of fungal infections.

An optimal soil mixture and optimal conditions for in vivo germination of Stevia rebaudiana
Bertoni seeds have been established.

Studies have been conducted on laboratory and field germination, germination energy and
germination, including the influence of the storage period of stevia seeds.

Scientific and applied contributions:

1.
2

3.

The optimal period of the year for planting cuttings for rooting plants has been established.
An assessment of biometric and productive indicators of adapted seedlings from in vitro
regenerants and from rhizome cuttings has been made.

The influence of the term for harvesting plants on the yield of dry matter and obtaining viable
seeds has been established.

An effective methodology for producing elite seedlings through mandatory alternation of
propagation by rhizomes, in vitro and in vivo propagation has been developed.

It has been established that the application of propagation schemes does not affect the
stability of the phenotype when maintaining the variety.

The use of seed reproduction expands the possibilities for implementation in the practice of
stevia production in the conditions of Bulgaria. For the needs of selection, the methods of in
vitro micropropagation and from cuttings for preserving the initial genotype remain
promising.



VIL.  Critical notes and questions

Some of the results obtained lack in-depth analysis. It would be appropriate for some of the
presented results to be presented through graphs. The text contains grammatical errors,
inconsistencies and incompleteness in the terms used, and omissions in the cited literature.

VIII. Published articles and citations.

The main results of the dissertation work have been published in three scientific papers - two in
the journal Plant Science and one in the Jjournal Scientific Papers. Series B, Horticulture. In all
articles, the doctoral student is the lead author. In this way, his personal contribution is clearly
defined. The publications are well-formed and have the necessary scientific value.

Evaluation of the abstract

The presented abstract objectively reflects the structure and content of the dissertation work. It is
written on 41 pages. It contains 23 tables, 1 figure, 8 photos and a summary in English.

CONCLUSIONS:

Based on the various research methods learned and applied by the doctoral student, the correctly
conducted experiments, the generalizations and conclusions made, I believe that the presented
dissertation meets the requirements of the Agricultural Academy of the Republic of Bulgaria Act
on Agricultural Research and Development and the Regulations for its implementation at the
Agricultural Academy, which gives me reason to evaluate it POSITIVELY.

I would like to propose that the esteemed Scientific Jury also vote positively and award Stanislav
Dechkov Bozhimirov the educational and scientific degree "Doctor" in the scientific specialty
"Selection and Seed Production of Cultivated Plants".

10.08.2025

Shumen, Bulgaria
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