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Ha prcepraumoHeH Tpya 3a moayyabane Ha 00pasoBaTenHa M Haydsa cteneH n/RoxTop“,
npojecronanto Hanpasienne 6.1 PaCTeHHEBBACTBO, HayuHa CICIHAIHOCT »OBOImapcTBO®

OrtHocHo: Jlerio3Hpan NPOSKT HA HA XMCEpTaUMA 3a MONyyaBaHe HA o6paAlOBATENHA H HAyHA
creneH ,,/lokTop“, mpodecnonanio Hanpasnenue 6.1 PacTeHneBbACTBO, RAYYHA CICOAATHOCT

wOBomapcTso“na rema: , [Iosedenue na in vitro MaanHOBH PacTEHHS OTTACKIANN
npH in vive ycaosua® , ¢ astop CTaHucnasa Muxailnosa AtaHacosa.

Haen Ha nayanoero :xypH:. npod. a-p Usan Nauxos [Nayes, npodecuonanto nanpansicHne
6.1 PacreHHeBBACTBO, HAYIHE CNEHUATIHOCT ,,ATPOXHMHS®,

Kpavxu GuorpadpuuHu favHu 3a kanauaaTa

Cranucnasa Muxaiinosa Atanacosa ¢ posena Ha 02.07.1980 r, 3asppiiBa cTpoHTENcH
TEXHRHKYM N0 CTPOMTECTBO CNEUHMATHOCT CTPOMTEACH TEXHAK npe3 1999 r,

Ilpoanmkasa BucuieTo cu oGpasoBanne 8 Tpakuiicku ynusepeuter rp. Crapa 3aropa u
3aBBPIIBA CIEUHAIHOCTTA ArpOHOM — Gakanaswp npes 2003 r. [Tpes 2011 romuua 3apbpuiBa
MarucTbp — arpoHoM - Guonoruumno semeaenue. Ot 11.2017r no momenta Tpakuiicky
yHHBepcuTeT, ArpapeH dakynrer, rp. Crapa 3aropa, Kareapa ,,Pacrenuesnactso” Bucme
ofpasosanue H Hayka AcHCTEHT 1o OBoWwApCTBo.

Or 2017 roanta a0 cera € acucTeHT no ,,OBomapetso” Boaeke Ha npakTHyecKo ofyyenue
HA CTYACHTH CTEUMANHOCT ,AIPOHOMCTBO” nO aucuunauiutre ,,Osomapcrso®,
»PacTeHneBbAcTBO, ,,ChbXpaHsBaHE HA NJIOLOBA W 3ENeHYYKOBA NPORYKHHA",
»OKauecTBABAHE ¥ CLXPaHABAHE HA 35pHO". BoseHe Ha NexuuK 1 npakTHuecKo o6yueHue
no aucuMiviKara JlperapeTao®,

IlpeacraBeHnaT Mu 33 peueHupaHe RUCEPTALHORHHAT TPYA ¢ HamucaH Ha 159
cTpanulid. OCHOBHMAT TEKCT HA AHCEPTANHATA BKIIOWBA YBOJ, UTEPATYPEH Npernen, e u
3anady Ha M3CNCABAHE, MATEPHA W METOAM, PE3YNTATH H 0OCHKAAHE, U3BOAH, NPENOPHLKY 38
NPaKTHKATA H APUHOCH HA AHCEPTALHOHHUA TPY/L.

buGnnorpatpusra obxpaua 279 THTEPATYPHH H3TOUMUKA, OT KOMTO 34 HA KHPHIHUA H
245 na naTMRYLA.

MasuHata € OBOmEH BHJ, KOHTO € PasnpOCTPAHEH NOYTH HA BCHUKH KOHTHHEHTH,
3apann CBOAITA NNIACTHYHOCT H BKYCOBH KayecTaa Ha nioAa. T4 HaMHpa MMPOKO NPHUIOKEHAE
B NPCAIVIAHWHCKHTE H MNIAHHHCKK PErHOHH Ha CTPAHATA HH, KBAETO MOYBEHO-KTHMATHHHETE
YCIOBHA B rofisiMa CTENCH ca GiaronpHATHY 32 passuTHeTo . Ha Teln mecTa Knumartit e
NPOXIANCH, a NOMBEHATA ¥ aTMOC(ePHATA BIDKHOCT Ca N0-BHCOKH.

3aCHIEHHAT MHTEPEC KbM HEsl C€ IbJKH HA EHHUTE CTONAHCKH H GHOIOTHYHY KauecTsa
- OT €OHa CTpaHa Ha CeUM(HYHHA BKYC, BUCOKOTO CHABPXAHME Ha 3aXApH, BUTAMHHH,
OprandiHil KUCeQWHW, MNEKTHHOBH BELIECTBA M NOAH(EHONH, a OT Apyra Ha BUCOKOTO

CbABDKAHHEC HA AHTHOKCHIAAHTH, KOHTO NIPUTCHKABAT aHTHKAHIICPOreHHO NeHCTBUE CHpsAMO
PaKOBUTC KJICTKU.

Hanpasernst muTepatypen npernen nossonsea aa ce ao6ue scua IpeAcTaBa 3a
arpouonoryuuTe  0COGEHOCTH ¥ M3MCKBAHWS Ha MalMHATA, BEreTRTHBHHTE U
PCNIPOLYKTHBHHY NPOSBH, YCTOHYHBOCT KbM HHCKH TEMIICPATYPH; HYBCTBHTEIHOCT KbM
Gonectn u HempuATenW; ChHABPKAHHE HA MHHEPATHN eNEMEHTH U GHONOTHYHO AKTHBHH




CHCAMHCHHS B JMCTA HAa MANHHH; OHOXMMMYCH ChCTAB Ha ILUIOZOBETE M HAYMHHTE 34

chXpaHenue u npepaboTka.

Ot nureparypHus 0630p ce BuUXAa, ye NOOGHBBT HA MATHHM CHAHO 3&BHCH OT
OCHTYPEHOCTTA € BOAA M XPaHHTEIHK BEINECTBA, B T.4. H 30T, HEOOXOIHMH 33 PeIH3AIHS Ha
FEHETHYHHR MOTEHIMAN Ha MaJIHHaTa.

Ilo3naBaHeTo Ha NMTEPATYPaTa [0 TE3H BHIPOCH CbBCEM ECTECTBEHO NPEMHHABAT 34
TIOCTABAHETO HA UEJITA W 3aJaYHTE 32 YCINCILHO H3TbIHEHHE Ha AMCCPTANHOHHATA paloTa.

Uenra e acHo GopMynupana 1 1aBa NPEACTaBa 3a NPOBEXKAAHE HAa EKCOEPHMEHTAIIHATA
ACHHOCT 8 MMEHHO MpOC/CAsBAaHE NOBEJCHHETO HA COPTOBE M KAHIMAAT-COPT MAIMHK
IPOH3BEACHH i Vitro ¥ OTTMEKAAHN NPH in vivo ycnosns npu kopmanau (0.50 m) u yinrpa
reeT (0.30 m) pascrosnus Ha sacaxpane.

3a ochblIECTBABAHE HA TAKS MOCOYEHATA 1en npoyuBaHeTO 06XBatua PCILIABAHETO HA
CICOHHUTE 3a0aum:

1. AHanu3 BLPXY CBABPKAHHETO HA OCHOBHK XPAHWTENHH E€NEMEHTH OT TOMBEHMS
npohHN Ka MATHHOBOTO HAaCAKIACHHUE;

2. llpocnenspake NpOTHYAHETO Ha (HEHOMOTHUHKTE (Pa3H HA MATHHOBHTE COPTOBETE U
KaH AU AAT-COPTAa;

3. YcranoBaBaHe Ha CTONHOCTHTE OT €/EMEHTHHA CLCTAB H TAIMEHTHTE B NTHCTHHTE
poGH HA COPTOBETE M KAHARAAT- COPTA MANMHK NPe3 NEPHOHTE Ha Wbdrrex, Geputa
¥ ciex Geputba Ha nioaosere;

4. [lpoyuBare Ha BEreTaTHBHU H PENPOAYKTHBHH POSBA HA MAJIMHOBHTE COPTOBE M
KaHAKIaT~-CoPTa;

5. U3cneapade na GHOXMMHYHHE CHCTAB Ha ILIOAOBETE,

6. Onpexcnsue Ha KauecTBEHATa XapaKTepHCTHKA W UBETOBHTE NapaMeTpH Ha
IL10/10BETE;

7. XapaxTepH3upane Ha COPTOBH OCOGEHOCTH H NPOABK HA COPTOBETE M KaHIMHAT-
COpTa IIDH HOPMANHH H YJITPa I'bCTH PasCTONHMA Ha 3acaXclaHe Ha PACTEHUATA.

Hayunouscnenosarenckara pabota 110 Temara e npoBesena npes mepuona 2018 -
2020 r. B KONEKNHOHHO HACAKAEHHE HA KHCTUTYT N0 NNRHHHCKO JKMBOTHOBBACTBO M
3emenenue, rp.TposH. OBexT Ha u3CACABAHETO €A WIMPOKO Pa3NPOCTPAHCHHTE B CBETOBEH
mamal coprose MatHku — Willamette n Meeker, 6narapekns copr CaMoamBa 1 KaHIHAAT-COPT
Maraanena. [locanbynus MaTepuan e NPOX3BENCH Mpe3 KIOHANHO pasMHOXKaBane (in vitro).
Knosanmate pactenus ca KynTusHparu Ha MS oCHOBHS XpAHHTENHA cpena, oborarena ¢ 0,1
mg/l IBA, 0,1 mg/lGA3 0,3 mg/l BAP (Kondakova et al. in press). 3a KHHIYHMpaHe Ha
pH30reHC3 € H3non3BaHa MS xpanMTenHa cpesa, ¢ HaManeda Ha INOJOBEHA COJEBa
KoHucHrpauus u aoGaska Ha 0,3 mg/l IBA. 3a aa ce npoyuu NOBENEHUETO Ha MANMHOBHTE
PaCTeHHA in vivo, B yCNOBHATA Ha paftona Ha [IpenGankaHa € 3anoXeH NMOACKK ONMT Ha
OTKPHTO,

OuinThT € 3an0Ken B ABa BAPHANTA C 1O WECT NOBTOPEHUS, BCAKO IO eIHH NMHECH

METHP OT BLTPEpeAORaTa MIIOLL,
- | Bap. — 3acaxpnase Ha pactenuara na 0.50 m s BLTPEPEAOBATA TINOLL;
- II Bap. — 3acaxxaane Ha pacrennata sa 0.30 m suB BBTPEPEAOBATA L0,

Pacrenndra ca sacanenm B smu ¢ pasmepn 0.30/0.30/0.30 m, ¢ nobasen B 14X
rpakynHpas nuiewky Top ot 0.200 kg, ITpw asata BapuanTa MEXARYPEHOBOTO Pa3CTOsSHHUE €
3.00 m. Mexarypenuara ca ecTecTBeHO 3aTpeBeHH, ¢ NPHAAraHeTo Ha HeOOXOJUMHTE KOCHTOM
Ha Tpebara, a BBYPEPenOBATA IO C€ MOANBPIKA B WYEPHE yrap NOCPEACTEOM




nousoobpaborku.

BeHYKE pacTeHuA Ca OTTVIEKZAHW HA CHBA rOpCKa T0YBa MpPH TNONUBHH YCJIOBHA H
onopHa xoHctrpykiua. [Ipunoxeno e Topene: 20 kg/da aMouues HuTpar (exeromno),15 kg/da
TpoeH cynepocdar u 7.5 kg/da kanues xn0pua (IHpBATa H TPETATA N'ORHHA),

Temara € aKTyanHa Thi KaTO OTINIEKAAHETO HA MANHHU CC JBJDKM HA LCHHHTE
CTONMAHCKK ¥ OHONOTMYHM KayecTBa. ManduuTe ca OTIICHKIAHK HA CHBA TOPCKA [OYBa LIpH
TIONUBHYM YC/IOBHA H ONOpHa xoHcTpyKuus. [Ipunoxero e Topene: 20 kg/da amoHneB HUTpar

(exeromuo),15 kg/da Ttpoen cynepdocdar n 7.5 kg/da xanmes xnopua (wepsara u Tperara
rogHHa).

[loysata u nonuBaneTo ca GakTopH, KOHTO NaBaT OCE3ATENHO OTPAKEHHE BHPXY A0OHBA.
Cruerandero Ra zapata (aKkTOpa AaBa BBLIMONKHOCT 33 ONTHMH3HPAHE HA TOPEHETO H
CBOTBETHHTE MOAXONH 32 NMO-royaMa ePeKTUBHOCT HAa XPAHHTENHUTE ENEMEKTH NP QAACHH
KOHKPETHH YCNOBHA. Jpyr BaxKeH MOMEHT OT AMcepTalHOHHAaTa paGoTa e, ye ce obpwma
BHHMAaHHE BLPXY ONA3BAHE HA OKOJIHATA CPEAa M NOMBEHOTO NJIOAOPOAHE, MAKAD H KOCBEHO,
3anenbouaraseTo Ha HAYMHHTE M3C/HCABAHKA, CBBP3AHH C T3 ABA OCHOBHK (hakropa, OT
KOMTO 3aBHCH KOJHYECTBOTO Ha JOOHBA, Ca HaBPEMCHHH H MONIE3HHU 38 TEOPHATA M MPAKTHKATA
H 3a yBeJIHYaBaHe Ha NPOH3BOACTBOTO HA MAJIMHH.

[lokazana e 3anmaceHOCTTa Ha NOYBATA OT OCHOBHHTE XPAHUTENHY €leMeHTH,
Hampabeu ca QenonoruyHM HabmoAeHwus, BEreTaTHBHH W PENPOAYKTHBHH MpPOSBH Ha
H3MKUTBAHHTE MAJIHHOBH COPTOBE ¥ KaHAMJAT copTa , Marnanexa™ npy pazliHYH{ CXEMH Ha
jacaxaaHe, AHUIM3KPAHO € ChAbPKAHUETO HA MUHEPATHH eNEMEHTH ¥ GUONIOrAYHO AKTHBHH
BELIECTBA B AMCTHR npobu npr ¢asa ubdrex, Oeputba Ha nnoaosere H cinea Geputha Ha
moposere. Micnensan e GHOXMMHUHHA CBCTAB HA MNOJOBETE HA MANUHOBHTE COPTOBE
[UI0ZIOBETE Ca ¢ HHCKO ChAbpixaHue Ha 3axapy. OpraHMuYHUTE KHCENHHH Ca IIPeJICTABEHH B
CTOAHOCTH NOA €AMH NPOUCHT MpPH COPTOBETE H BAPHAHTHTE. 3JHATHTENHO € BAPUPAHETO HA
acKOpOHHOBATA KMCE/IMHA MEXAY FEHOTRIIOBETE, KATO ¢ Hall-BUCOKO ChABPKAHKE CE OT/IHYABA
nspBH BapuauT aa Willamette, a ¢ nai-micko kanaxzar-copt Marganesa. Ilpu astounanute
Ca OTHETeHH PA3HONOCOMHW Pe3yATATH TIPH COPTOBETE # BAPHAHTHTE, KaTO ¢ Hal-BHCOKa
CTOHHOCT €2 OTHOBO B ILIOJIOBETE KA NbpPBH BapuaHT Ha Willamette.

[Ipes TpuroAHiuHHS nepHox Ha M3CAEABAHE Ca TNPOCNCAEHM pPENPOAYKTHBHKTE
MOKa3aTe/H CPeAHOTO TEIIO Ha nioga (g), ¥ cpeaen aobus Ha 1 m? Ha COPTOBETE MaNUHH:
Willamette, Meeker, Camoznea u kaHnuaar-copra Marnaena.

HuTepec npeacTaBngsa AMHAMHKATA HA XPAHHTE/IHHTE BELECTBA B [IOYRATA I1PE3 TPHTE
azu npu oTrnexzaneTo Ha KyaTypara, a MMeHHO ubdTex, Geput6a M cnen Geputba Ha
IHIO/\OBETE KAKTO U CHABPKAHUETO Ha MUHEPATHM €IEMEHTH M O1ONOTHYHO AKTHBHM BEMICCTBA
B JIMCTHHTE NPoOH Ha NPOYUBaHUTE COPTORE.

Tpabea na ce orvere, He MOMYMECHHTE NAHHH HAMBIKO OTTOBAPAT HA TNOYBEHWS THI
CBETNIOCUBA ropcka nousa npu pH — 4.5-5. Koeto ce xapakrepusnpa cbe cnabo chappxanue
Ha Xymyc, KaTo XyMyca € TIPE/ICTARCH B 10-TONSMA CTereH ¢ npeobnanasane (yIBOKSCETHHE.

B Takasa 06cTaHOBKA Ha CHIIHA KHCENHHHOCT H HEXOCTATHYHA 3aNIaCEHOCT HA MOYBATA
NPHEMAHETO HA XPAHKTCIHHTE BEIIECTBA OT MIMHOBHTE DACTCHMS € N0-CKOpPO COPTOBA
0COBEHHOCT, BBNPEKK NPHIOKEHOTO TopeHe. OCBEH TOBE WHTEHIMBHOTO NpPHEMAHE HA
XPaHUTENHH BEUICCTBA € CBBP3AHO M C OTIVIEXIAHETO HA PENPOAYKTHBHHTE OpPraHM Ha




manmrata, [IpeacraBennTe maHHu HAOBAHO CHOTBETCTEAT B ABIGOTHHA HA MOYBEHHS Npodua
Ha CHOTBETHHS THI.

HanpasennTe u3BORM # NPUHOCH OTPA3sBal HAayqHOW3CHEAOBaTenckara paborta B
AHCepTaUHOHHMA TPYA. JIo H3BeCTNA CTeNmeR HanpaBeHHTE U3BOJAM C& MANKO Pa3BOAHEHH, HO
0O CHIIECTBO JAABAT OTrOBOP Ha noctasenara uen. llle cnoMeHa HAKOK M3BOAM KOMTO Criopel
MEH MMaT OCHOBHO 3HaveHKE,

YeTaHOBEHO €, Ye mpe3 BTopaTa # TPeTaTa FoANHA Hal-NPOABLIKUTENEH € SepuTbenus
NEPHOA NPH KanamaaT-copta Margasena (0.30 m), cboreerso 35 # 40 gun. Koero ¢ ao6pa
NpPeANOCTaBKa K 32 0-BHCOK A0GHB.

ITo oTHOWMEHKE HA BereTATHBHUTE NMOKA3ATENW 38 EPHONA, HAM-rONAM cpeaeH Gpoit
W3ObHKH 1pe3 (IbpBaTa TOAHHA €3 OTYETEHW NpH KanauaaT-copra Marganena ot jBata
BApHAHTa, Ipe3 BTopata oTHOBO npy Marnanena (0.50 m 1 0.30 m) 1 (0.30 m) u npe3 Tperara
rofnna npy Willamette 1 Meeker oT mo-Mankute pascTOSHHSA Ha 3aCKAAHE HA PACTECHUATA,
Cpezno 3a nepuosa copt Willamette (0.30 m) — 31.06 6p. u kanmuaar-copt Marzanena (0.50
m) — 28.06 6p. dopmupar Hai-ronsm 6poH M3NLHKH, a HAH-MANKO €4 PErHCTPHpAHM IPHA
Camopnnsa (0.50 m) — 11.89 6p.

Cpeno Haii-sucox no6uB 3a riepnoaa Ha H3CAEABaHE € NOTyyeH npy copra Willamette
(0.30m) - 2022.83 g/1m? cneapan ot kannumat-copt Marnanena (0.30m) - 1869.55 2/1m?.

Otyereno e, ae naonosere Ha copt Willamette ot sapranTa 0.50 m npes nbpBuTe NBE
FOJTAHH C2 ¢ HAH-BUCOKO ChABPKAHHE HAa 8CKOPOUHOBA KHCEIIHHA M HA aNTOLUAHA.

AHTHOKCKAQHTHATA AKTHBHOCT € Hail-BHCOKa Npy coprosete Ha Willamette (0.30 m) u
Camoanea (0.50 m), a naii-Manka e npe KaHEMAAT-COpT Marnanena 8 peTe I'bCTOTH Ha
3acaxiaKe,

Hobsp nokasaren e 332 HeoOXONMMOCT HA XPAHMTENHK BEWIECTBA € JUCTHATA
ANArHOCTHKA ¢ OTIPEACAAHETO ChALPHKAHHETO Ha a30T, hocdop H Kannii nupes pexodazure na
usdrex, Gepurda Ha nnonosete u cnen Geputba Ha nnozosete. Kato Tyk MoXe ycnemHo a
Ce 106aBK HIBBH KOPEHOBO TPETUpAHE HA MAIMHOBMTE PACTEHMS C NACTHH TOPOBC MPE/H
denodara LG THEK 3a NOBALIABAHE HA KAUECTROTO M YBE/IHYABAHE HA A0OHUBA.

Hafi-n06p# zerycTansoHRH M CGH30pHY OLEHKM HA NOKoBeTE ca noy4uan Willamette
M KaHIMAAT-CopT Marjanena OT BapHanTa ¢ NO-MAIKHTE PAasCTOAHHRA Ha 3ac@XAaHe Ha
PAacTeHHATA,

Hanpasena e cratuctruecka 06paGoT«a Ha IONYHEHHTE JAHHY OT EKCIEPUMEHTANHATA
paboTa Ha WICNCABAHKTE COPTOBE ¥ KAHAMNAT-COPTA MAIHHY KATO €A M3TONIBAHYM CICAHHTE
CTATHCTHHECKH aHANM3IU: BAPHANHOHHO-CTATACTHYECKH eanodaxTopeH u  AsydakTopeH
AUCNIEPCHOHCH AHAJIN3, KOPENAUHOHEH W perpecHoHeH aHanus (Jluaauckm 1988), karo e
n3nonssan codryeped npogykt MS Excel - 2010.

HMaunnre or onmra ca  ofpafoTenn  wupes awanuz  na BapHaHca
(exnodakToped M HBYhAKTOpeH), NPOBEAEHO € MHOXECTBEHO CpaBHABaHE HA CPEAHHUTE
CTORHOCTH Ype3 TecT Ha JILHKaH.

C noTebpanTenes xapakrep e HanpaBeH GEHONOTHYEH KANEHAAD HA HAKOH copToBe
U XaHIMAAT-COPT MAJTHHM OT CBETOBHATA H {BArapcKa CeJIeKUuMs.

C HayqHO-NPUIOKEH XRPAKTED €8 HIBOAMTE;

1. Omnpexenenn ca penpomyKTHBHHTE BLIMOXHOCTH HA [EHOTHIOBETE, KOUTO IIOKA3BaT
noTeHUHana Ha BCEKM €AMH OT TIX Npe3 NMepHoaR, CHpAMO IbCTOTATA HA 34CakAaHe Ha



pacterusra. Cpemno 3a nepuoza copt Willamette or apuanta 0.30 m e ¢ Hali-ucox aobus —
2022.83 g/m?.

2. Hscnepsakn ca crofinoctnte Ha pH, azot, docdop, kanui u XyMyc NpH NOUBEHK COEBE
0-20 cm, 20-40 cm, 40-60 cm. OnpezsensHeTo Ha TAXHATA AMHAMHKA B ChABPXAHUETO Npes
NEpHOJIa HA ONHMTE, JONPHHACK 33 YCTAHOBABAHE BJIMAHHETO MM BBLPXY BETETATHBHUTE H
PETIPOJYKTUBHE NpPOABH HA TEHOTHIIOBETE, KAKTO M CTENEHTA HAa TAXHOTO YCBOABAHE OT
PacTeHRATA,

3. Tpocnenena e MuRaMHKATa B CHABPKAHKETO HA XPAHUTEIHHTE ENEMEHTH a30T, Gocdop
¥ KMl B THCTHH npoby oT reHoTUnosere npe3s deHodasure ubdrex, 6epurda Ha nnogosere
1 cnea GepurOa Ka naofoBeTe. YCTAHOBEHO €, Y€ KAJMAT HE CE YCBOSBA B FOJSIMA CTENEH OT
pacTeHHATA, BbNpekH 1o0paTa 3aNaceHOCT Ha MOMBATA C S/EMEHTA.

HanpasenH ca npenopbKu 338 NPpakTHKATA:

1. Ha 6asa noxyuenH pesysraTs 3a fOOHB Ha IUI0R0BE, MOIAT A CE IIPENOPHYAT HA
3EMEACNICKHTE TPOU3BOMMTENH OTTICKAINA MaNHHH, CXEMaTa ¢ NO-TBCTO 3ACAMABHE Ha
pactenuara ot 0.30 m,

2. Ha Gaza nonyyeru no6uBy Ha 1L1010BE, MOTAT A4 Ce (IPEHOPHYAT HA 3EMEACICKHTE
NPOU3BOXUTENH A OTT/IEXIAT OT MHTpoAyLHpaHuTe coproBe Willamette, a oT Grirapcknre
— KaHaMaaT-copT Marpanesa,

3. Pesynrature NOKa3Bar, 4e MPH CBETJIOCHBHTE NOPCKH OUBK, C MEXAHWYEH CHCTAB OT
TEXKO NECHUNUBO-TTIHHECTE 10 TIHHECTa, CPEAHO EPO3HpaHa C HHCKO ChObpXKaHHe Ha XYMYC,
YCBOABAHETO HA XPAHWTENIHHA CIEMEHT Kanni 0T pacTeHUATA € B HEAOCTATHYHM KOJIHYECTB],
€ HAKOH H3KMOYECHMA, B CPABHEHHE ¢ BHCOKUTE MY CTOHOCTH B NOYBATA.

Kpuruyun Gestexiu H Bunpocs

Mmam xpaTHyHH Genexkn OTHOCHO HanpaBenuTe W3B0aM. Cropen men 64 TpaGpano
Ja ce MpeNesnpar , HAKO#H OT TAX € O6uno HeobxoanMo 1a ce 0OENMHAT H HACHTAT ¢ JaHHH. B
M3BOAMTE € HEOOXOMMMA KOHLEHTPaHA HA HICIEABAHMATA, KOWTO NOTBHPXKIABAT 3a]a4MTe
NIOCTABEHHK 33 PELUABAHE Ha LenTa.

BobnpocHTe, no KoATO ¢ paGoTeno, AMaT 3NaYESHHE 32 NIPAKTHKATE M € XKelaTeqHo Aa
6bnar ny6nMKYBaHW B HAyYHO-NONYIAPHH U3NAKUS,

HMimaM 4 enHH BEOPOC C KaKbLB a30TEH TOP Ca TOPEHH ManuHuTe?

Ily6anxyBsany crarmu n uuTHpanus

Bus Bpn3ka ¢ puceprauMonnara pabora ca nyGaukyBanM TpR Hayunm Tpyna. B

oTneuaTaHuTe Tpynose ac. Cranmcrasa ArtaHacoea € MLPBM aBTOP OT KoJeKTHBa. He ca
NIOCOYEHY 1IUTHPaHKS.,

1. Atanasova, S., M. Georgieva, D. Georgiev, 2020. Reproductive potential of in vitro raspberry cultivars
grown on poorly productive soils. Scientific Papers, Series B, Hortuculture, Vol. LXIV, No.2, 35-38.

2. Atanasova, 8., M. Georgieva, D, Georgiev, 2020. Vegetative changes in raspberry cultivars under various
agrotechnic events. Journal of Balkan Ecology, vol.23, No 2, 139-144.

3. Atanasova, S., M. Georgieva, D. Georgiev, 2020. Correlation Dependences between Vegetative and

Reproductive Characteristics of *Willamette® Cultivar, Joumnal of Mountain Agriculture on the Balkans, 23
(6), 219-234,

Obinata ME OUEHKA 3a JTHYHMSA NPHHOC Ha foKTopanTa ac. CTaHucnasa Muxaiiosa
ATaHacoRa € MHOro 106pa, KOETO 110Ka3Ba, Ye MM HATPYTIAK OIIUT, 3HAHNA M YMEHUS.

lpepcraBenara anceprausonHa paloTa NpencTaBIABa 3aIbAGOYEHO CAMOCTOSTENHO
H3C/IEBANE,




[lpencraBenara AucepTalHOHHA Pa3paboTKa € MHOTOCTPAHHA H HMa HHOBATHBEH XapaKTep
33 NPaKTHKATA NPH OTTACKIAHETO Ha Mamdux., TpyasT HA ac. Cranmucnasa Muxaimosa
Ara@acoBa npeACTaBNABA 3ameN0OUCHO CAMOCTOATENHO H3cneAsaHe. Bw3 ocHOBa Ha
HAYYEHHTE M NPHIOXKEHHTE, OT JOKTOPaHTA, pasIiyHU METOH Ha M3C/IeBaHEe, HANPABEHHUTE
ofotesns 1 N3BOMA CUUTAM, e PEICTABEHUAT AMCEPTAUMOHEH TPy oTroBaps Ha SPACPB u
npapanaEKa Ha CCA.

Karto oTyHTaM 3HauMMHTe Hay4sH NOCTHXKEHHA, CHIHHTE CTPAHH HA TPYAA H NPENOPLKYU
IaBaM MONOXKHTENHA OuleHKa. [IpenopruBaM Ha YBaXaBaHOYP OT MEH XYPH LA IIacysa
NOJIOXKUTEJHO 3a npucwxkzpasero na OHC JIOKTOP'l no fayusara cneuuanHoct
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REVIEW

On the dissertation for obtaining the educational and scientific degree "Doctor", professional
field 6.1 Plant growing, scientific specialty "Fruit growing"

Regarding: Submitted project of a dissertation for obtaining the educational and scientific
degree "Doctor", professional field 6.1 Plant growing, scientific specialty "Fruit growing"
«Behaviour of in vitro raspberry plants grown in vivo conditions", by
Stanislava Mihaylova Atanasova.

Member of the scientific jury: Prof. Ivan Dyankov Pachev, professional field 6.1 Plant
growing, scientific specialty "Agrochemistry”,

Brief biographical data about the candidate

Stanislava Mihaylova Atanasova was born on July 2, 1980, she graduated a construction
technical school with a degree in construction technician in 1999.

She continued her higher education at the Trakia University in Stara Zagora and
graduated with a bachelor's degree in agronomy in 2003. In 2011 she graduated with a
master's degree as an agronomist - biological farming. From 11. 2017 to the present she is
in the Trakia University, Faculty of Agriculture, Stara Zagora, Department of “Plant
Growing” Higher education and science, as an Assistant in Fruit Growing.

Since 2017, she has been an assistant in "Fruit Growing" Conducting practical training for
students in "Agronomy" in the disciplines "Fruit Growing", "Plant Growing", "Storage of
fruit and vegetable products”, "Grain quality and storage”. She gives lectures and

practical training in the discipline "Floriculture”,

The dissertation presented to me for review is written on 159 pages. The main text
includes an introduction, reference review, aim and objectives of the research, material and
methods, results and discussion, conclusions, contributions and recommendations for the
practice.

The bibliography includes 279 literary sources, of which 34 in Cyrillic and 245 in Latin.

Raspberry is a fruit species that is widespread on almost all continents because of its
plasticity and taste. It is widely used in the foothills and mountain regions of Bulgaria, where
soil and climate conditions are largely favourable for its development. In these places the
climate is cool and the soil and atmospheric humidity are higher.

The increased interest in it is due to the valuable economic and biological qualities - on
the one hand the specific taste, high content of sugars, vitamins, organic acids, pectin and
polyphenols, and on the other the high content of antioxidants that have anticancer effects
against cancer cells.

The reference review allows to get a clear idea of the agrobiological characteristics
and requirements of raspberries; vegetative and reproductive manifestations; resistance to low
temperatures; susceptibility to diseases and pests; content of mineral elements and
biologically active compounds in raspberry leaves; biochemical compesition of fruits and
methods of storage and processing.

The literature review shows that the yield of raspberries strongly depends on the supply

of water and nutrients, incl. and nitrogen needed to realize the genetic potential of raspberries.




greater efficiency of nufrients under specific conditions, Another important point of the
dissertation is that attention is paid to environmental protection and soil fertility, albeit

and biologically active substances in leaf samples at the phase of blossoming, fruit harvesting
and after fruit harvesting was analyzed. The biochemical compoasition of fruits of raspberry
cultivars has been studied. The fruits are low in sugar. Organic acids are present in values
below one percent for cultivars and variants. There is a significant variation of ascorbic acid
between genotypes, with the highest content of the first variant of ‘Willamette’, and the
lowest in candidate cuitivar ‘Magralena’. In the case of anthocyanins, divergent results were

reported for the varieties and variants, with the highest value again in the fruits of the first
variant of ‘Willamette’,

During the three-year study period, the reproductive indicators were observed, such as
average fruit weight (g), and average yield per 1 m? of raspberry cultivars: ‘Willamette’,
‘Meeker’, ‘Samodiva’ and candidate cultivar ‘Magralena’.

Of interest is the dynamics of nutrients in the soil during the three phases of crop
cultivation, namely blossoming, harvesting and post-harvesting of fruits as well as the content

of mineral elements and biologically active substances in the leaf samples of the studied
cultivars,

It should be noted that the data obtained fully correspond to the soil type of light gray
forest soil at pH - 4.5-5. Which is characterized by a low content of humus, as humus is
represented to a greater extent with a predominance of fulvic acids.

In such an environment of strong acidity and insufficient stock of soil, the uptake of
nutrients by raspberry plants is rather a varietal feature, despite the applied fertilizing. In
addition, the intensive intake of mutrients i associated with the cultivation of the reproductive

respective type.

The conclusions and contributions reflect the research work in the dissertation. To
some extent, the conclusions drawn are slightly diluted, but essentially provide an answer to
the goal. I will mention some conclusions that I think are of fundamental importance.

It was found that in the second and third year the longest harvest period is for the

candidate cultivar ‘Magralena’ (0.30 m), respectively 35 and 40 days. Which is a good
prerequisite for higher yields.

Regarding the vegetative indicators for the period, the highest average number of
shoots in the first year was reported in the candidate cultivar ‘Magdalena’ of the two variants,
in the second again in Magdalena (0.50 m and 0.30 m) and (0.30 m) and in the third year in
‘Willamette’ and ‘Meeker’ from shorter planting distances. Average for the period,
‘Willamette’ (0.30 m) - 31.06 pes. and candidate cultivar ‘Magdalena’ (0.50 m) - 28.06 pcs.




form the largest number of shoots, and the least are registered at ‘Samodiva’ (0.50 m) - 11.89
pes.

On average, the highest yield for the study period was obtained for ‘Willamette’
(0.30m) - 2022.83 g/1m? followed by the candidate cultivar ‘Magdalena’ (0.30m) - 1869.55 ¢
/m?,

The fruits of ‘Willamette’ from the 0.50 m variant were reported to have the highest
content of ascorbic acid and anthocyanins in the first two years.

Antioxidant activity was the highest in ‘Willamette’ (0.30 m) and *Samodiva’ (0.50
m), and the lowest in the candidate cultivar ‘Magdalena’ in both planting densities.

A good indicator of the need for nutrients is leaf diagnostics with the determination of
the content of nitrogen, phosphorus and potassium during the phenophases of blossoming,
fruit harvesting and post-fruit harvesting. As here it can be successfully added outside the root
treatment of raspberry plants with foliar fertilizers before the phenophase flowering to
increase quality and increase yield.

The best taste and sensory evaluations of the fruits were obtained by ‘Willamette and
candidate cultivar ‘Magdalena’ from the variant with shorter planting distances.

Statistical processing of the data obtained from the experimental work of the studied
varieties and candidate varieties of raspberries was performed using the following statistical
analyzes: variation-statistical one-factor and two-factor analysis of variance, correlation and
regression analysis (Lidanski 1988), using software product MS Excel - 2010.

Experimental data were processed by analysis of variance {one-factor and two-factor),
multiple comparisons of averages were performed by Duncan's test.

A phenological calendar of some cultivars and candidate cultivar of raspberries from
the world and Bulgarian selection has been made with a confirmatory character.

The conclusions are of scientifically applied character:

1. The reproductive capabilities of the genotypes are determined, which show the potential of
each of them during the period, in relation to the planting density of the plants. On average for
the period, the highest yield was registered in ‘Willamette’ ( 2022.83 g/m?) in the 0.30 m
variant.

2. The values of pH, nitrogen, phosphorus, potassium and humus in soil layers 0-20 ¢m, 20-
40 cm, 40-60 cm were studied. Determining their dynamics in the content during the
experimental period contributes to establishing their influence on the vegetative and
reproductive manifestations of genotypes, as well as the degree of their assimilation by plants.
3. The content of nitrogen, phosphorus and potassium was determined in leaf samples
during the phenophases of blossoming, fruit harvesting and after fruit harvesting. It was found

that potassium is not largely absorbed by plants, despite the good supply of soil with the
clement,

Recommendations are made for the practice:

1. On the basis of the results obtained for fruit yield, the scheme with denser
planting of plants of 0.30 m can be recommended to farmers growing raspberries.

2 On the basis of the obtained fruit yields, the agricultural producers may be
recommended to grow ‘Willamette’ which is an introduced cultivar, and candidate cultivar
‘Magdalena’, which is a Bulgarian one

3. The results show that in light gray forest soils, with a mechanical composition from
heavy sandy-clayey to clayey, moderately eroded with low humus content, the absorption of



The knowledge of the literature on these issues quite naturally passes for setting the goal
and tasks for successful completion of the dissertation.

The aim is clearly formulated and gives an idea for conducting the experimental activity,
namely tracking the behavior of cuitivars and candidate cultivar of raspberries produced in
vitro and grown in vivo under normal (0.50 m) and ultra dense (0.30 m) planting distances.

To achieve this aim, the study covers the following objectives:

1. Analysis on the content of basic nutrients from the soil profile of the raspberry
plantation;

2. Monitoring the course of the phenological phases of the raspberry cultivars and the
candidate cultivar;

3. Establishment of the values of the elemental composition and pigments in the leaf
samples of the cultivars and the candidate cuitivar raspberries during the periods of
flowering, harvesting and after fruit harvesting,

4. Study of vegetative and reproductive manifestations of the raspberry cultivars and
the candidate cultivar;

5. Study of the biochemical composition of the fruits;

6. Determining the quality characteristics and color parameters of the fruits;

7. Characterization of cultivar characteristics and manifestations of the cultivars and
the candidate cultivar at normal and ultra dense planting distances.

The research work on the topic was conducted during the period 2018-2020 in a
collection plantation of the Research Institute of Mountain Stockbreeding and Agriculture,
Troyan. The object of the study are the widely distributed raspberry varieties, such as
‘Willamette’ and ‘Meeker’, the Bulgarian cultivar ‘Samodiva’ and the candidate cultivar
‘Magdalena’. Planting material was produced by clonal propagation (in vitro). Clonal plants
were cultured on MS basic nutrient medium enriched with 0.1 mg/l IBA, 0.1 mg/IGA3 0.3
mg/l BAP (Kondakova et al. in press). MS medium with halved salt concentration and
addition of 0.3 mg/l IBA was used to induce rhizogenesis. In order to study the behavior of
raspberry plants in vivo, in the conditions of the region of the Fore-Balkans, an open-air field
experiment has been set.

The experiment was set in two variants with six replications, each one linear meter of

the intra-row area.
- I var. - planting at 0.50 m in the intra-row area,
- I var. - planting at 0.30 m in the intra-row area;

The plants were planted in pits measuring 0.30/0.30/0.30 m, with the addition of
granulated chicken manure of 0.200 kg. In both variants the inter-row spacing is 3.00
m.Inter-row spacings are naturally grassed, with the application of the necessary mowing of
the grass, while the intra-row area is maintained in black fallow by tillage.

All plants are grown on gray forest soil under irrigated conditions and supporting
structure. The following fertilizing was applied: 20 kg/da ammonium nitrate (annually), 15
kg/da triple superphosphate and 7.5 kg/da potassium chloride (first and third year).

The topic is relevant because the cultivation of raspberries is due to the valuable
economic and biological qualities. Raspberries are grown on gray forest soil under irrigated
conditions and supporting structure. The following fertilizing was applied: 20 kg / da
ammonium nitrate (annually), 15 kg / da triple superphosphate and 7.5 kg / da
potassium chloride (first and third year).

Soil and irrigation are factors that have a tangible impact on yield. The combination of
the two factors makes it possible to optimize fertilizing and the corresponding approaches for




the nutrient potassium by plants is insufficient, with some exceptions, compared to high its
values in the soil.

Critical notes and questions,

I have critical remarks about the conclusions drawn. In my opinion, they should be
specified, some of them needed to be combined and saturated with data. The conclusions need
a concentration of research that confirms the tasks set to solve the goal.

The issues that have been worked on are important for the practice and it is desirable
to publish them in popular science publications;

[ also have a question with what nitrogen fertilizer are raspberries fertilized?

Published papers and citations

In connection with the dissertation, three scientific papers have been published. In the
published works, assistant Stanislava Atanasova is the first author of the team. No citations
are given.

1. Atanasova, S., M. Georgieva, D. Georgiev, 2020. Reproductive potential of in vitro raspberry cultivars
grown on poorly productive soils. Scientific Papers, Series B, Hortuculture, Vol. LXIV, No.2, 35-38.

2. Atanasova, S., M. Georgieva, D. Georgiev, 2020. Vegetative changes in raspberry cultivars under
various agrotechnic events. Journal of Balkan Ecology, vol.23, No 2, 139-144.

3. Atanasova, 8., M. Georgieva, D. Georgiev, 2020. Correlation Dependences between Vegetative and
Reproductive Characteristics of ‘Willamette’ Cultivar, Journal of Mountain Agriculture on the Balkans, 23
(6), 219-234,

My overall assessment of the personal contribution of the doctoral student Stanislava
Mihaylova Atanasova is very good, which shows that she has accumulated experience,
knowledge and skills.

The presented dissertation is an in-depth independent study.

The presented dissertation is multifaceted and has an innovative character for the practice
of growing raspberries. The work of Assistant Professor Stanislava Mihaylova Atanasova is
an in-depth independent study Based on the different research methods learned and applied by
the doctoral student, the generalizations and conclusions made, I believe that the presented
dissertation work complies with the Law on Research and Development and the regulations of
the Agricultural Academy.

Taking into account the significant scientific achievements, strengths of work and
recommendations, I give a positive assessment. 1 recommen the jury I respect to vote
POSITIVE for the award of Educational Scientific Degre¢ " OgTOR" in the soientific
specialty "Fruit Growing".
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