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Ha nncepraunonen tpyn 3a mosyuaBane na ofpasoBarenna M HaydHa crene ,Jloxrop,
npodecuonanio HanpapieHue 6.1 PacTeHHeBBACTBO, Hay4YHa CIENHATHOCT ,,OBOMAPCTBO™

OtHocHO: [Jlerio3upan NPOEKT Ha HA AMCepTalys 3a [0JyyaBaHe Ha oGpa3oBaTeNHa H HAYYHA
crerneH ,,/lokTop®, npodecnonanto Hanpasienue 6.1 PacTeHHEBBACTBO, HAYYHA CIEHATIHOCT

»OBowapcrso“na rema: , [Io6edenue Ha in vifro MaJHHOBH PACTEHHS OTIJICKAAHH
NPH in vivo ycsioBHA* , ¢ asrop CTaHucaasa Muxaitnosa ATaHacoea.

Yuen na nayunoro sxypu:. npod. a-p Msan [{sankos [Taues, npodecronanto HalpasJICHUE
6.1 PacTeHHeBBACTBO, HAYYHA CIIELMATHOCT »ATPOXHMHS,

Kpatku 6uorpacdmuHu naHHM 3a KaHaguaara

Cranncnasa Muxaitniosa Aranacosa e posena Ha 02.07.1980 r, 3aBbpiIBa CTpOMTENEH
TCXHHKYM I10 CTPOUTENICTBO CIEUHATHOCT CTPOUTENICH TEXHHUK npe3 1999 r.

IIpoasmkasa Bucero cu obpasoBanne B Tpakuiicku ynusepcuter rp. Crapa 3aropa u
3aBbpLIBA CIICUMAIHOCTTA arpOHOM — Oakanasbp npes 2003 r. ITpe3 2011 roxuna 3aBbpiuBa
MarucTpp — arpoHoM - Guonoruuno semenemue. Ot 11.2017r no Momenta Tpakuiicku
yHuBepceuret, Arpapen ¢akyarert, rp. Crapa 3aropa, Karenpa ,,Pacrenuesnacto® Buciue
obpasoBanue H Hayka AcucteHT 1o OBOLAPCTBO.

Ot 2017 roauna no cera e acucrent no ,,OBowapetso® Bojiene Ha HpakTHYECKO o0yueHue
Ha CTYJACHTH CHEHHAIHOCT ,, ATPOHOMCTBO” 10 JucuuruauTe ,,OBOIApCTBO®,
»PacrennesbacTBo”, ,CbXpaHsBaHe Ha [UI040BA M 3€CHYYKOBA  NPOLYKLMS™,
»OKavecTBIBaHe ¥ ChXpaHsBaHe HA 3bPHO™. BojeHe Ha JIEKIMH ¥ MPAKTHYECKO 00y4eHHe
10 AMcuMIUiMHaTa ,l{Beraperso™,

IlpeacTaBenusaT MH 3a pelEH3HpaHe AMCEPTALMOHHHAT TPYA € Hamucad na 159
crpaniiH. OCHOBHHAT TEKCT Ha MCEPTALMsITA BKIIOYBA YBOJ, JINTEPATYPEH Mperyes, Lel u
3a/1a4n HA U3CJIC/IBAHE, MATEPHAII H METO/IH, PE3YJITaTH H 00CHKAAHE, H3BOAH, IPEIIOPHKY 3a
NpPaKTHKATa ¥ IPUHOCH HA JAUCEPTAIMOHHHUS TPY/L.

bubanorpapuara obxsawa 279 nurepaTypHH M3TOMHHMKA, OT KOHTO 34 Ha KUpHIIMLA U
245 Ha naTHHHLA.

Manunara e OBOIICH BUJ, KOHTO ¢ PasnpOCTPaHEH MOYTH HA BCHUYKH KOHTHHEHTH,
3apajii CBOSAITA NIACTHYHOCT M BKYCOBH KauecTBa Ha mioja. T's HaMupa WKPOKO NPUIIOKEHHE
B NPCANIAHHHCKUTE H IUIAHKHCKH PETHOHH HA CTPAHATA HU, KBACTO MOYBEHO-KIMMATHYHUTE
YCTIOBHS B rojisimMa CTeneH ca GnaronpusitHU 3a pasBuTHeto B, Ha Te3u mecta ximMarnT e
MIPOXJIAJICH, a MIOYBEHATA M aTMOC(hepHaTa BIAXKHOCT ¢a [0-BHCOKH.

3aCHIICHHAT HHTEPEC KbM HEsl Ce IbJKH HA IIEHHUTE CTOMAHCKH M GMOJIOTHUHE KauecTBa
- OT ClHA CTpaHa Ha CHenMpUYHHS BKYC, BHCOKOTO Ch/(bP)KAHME HA 3aXapH, BHTAMHHH,
OpraHHYHH KHCCIHHH, NMCKTHHOBH BCIUECTBA M TMOJM(EHONM, @ OT JApPyra Ha BHCOKOTO

CbAbPXKaHUE Ha AHTUOKCHJIAHTH, KOUTO IpUTEKABAT aHTHKAHIIEPOr€HHO JICHCTBHE CIIpAMO
PAKOBHTE KJICTKH.

Hanpaseunﬂ'r JIMTCPATYpeH nperJiej; IMo3BoJisiea ga ce jobue scHa npeacrasa 3a
1lI'pO6HOJIOI‘ HYHHTE OCOOEHOCTH U H3HUCKBAaHUA HA MaJlMHATaA; BEreTaTHBHHUTE U
PEIPOAYKTHBHH ITPpOsIBH; yCTOﬁllPIBOCT KbM HHCKH TEMICPATYpH; YYBCTBHUTEIHOCT KbM
Gonectn u HCNPHATCIIM; CbABPIKAHUE Ha MHHEPAUTHH €JIEeMEHTH W OHOJIOTHYHO AKTHBHH



CBCIMHCHHS B JIMCTA HAa MaJMHH; OMOXMMHYEH CBCTaB Ha IUIOAOBETE M HAYMHHTE 3a
chXpaHenue u npepaborka.

Ot snurepatypuus o630p ce BuX/a, 4e JOOMBHT HA MQIWHH CHJIHO 3aBHCH OT
OCHTYPEHOCTTA € BOJIa W XPaHHTENHH BEIIECTBA, B T.4. U a30T, HEOOXOMMH 3a pejn3alus Ha
FE€HETHYHMA MOTEHIMAN HA MAJIHHATA.

IloznaBanero Ha JIRTCpaTypaTa 110 TE3H BBIPOCH CbBCEM €CTCCTBCHO I[IPEMHHABAT 3a
NMOCTaBAHCTO HA LICJITA U 33Ja4YUTe 3a YCINCIIHO H3ITBJIHCHHE HA JHCCPTAllHOHHATA pa60Ta.

enra e acno popMynupana 1 1aBa mpejcTaBa 3a NPOBEXKIAHE HA EKCIIEPUMEHTAIIHATA
ACHHOCT a MMEHHO MpOCJE/IsSBaHe MOBEJACHHETO HA COPTOBE M KAHAMAAT-COPT MATHHHU
POH3BEICHH in Vilro W OTIVIEKIAHHU 1PH in vivo ycnoBus npu Hopmainu (0.50 m) u yinrpa
recTd (0.30 m) pascrosiHus Ha 3acaxiaHe.

3a OChLIECTBABAHE HA TaKa MOCOYEHATa eI MpOYy4YBAHETO obxBaina peliaBaHeTO Ha
CJIICAHHUTE 3a1a4u.:

1. AHanu3 BbpXY CBHABPKAHHETO HA OCHOBHH XPAHUTENIHH €JIEMEHTH OT MOYBEHHUS
NpoQuII Ha MATHHOBOTO HACAKACHHE;

2. llpocnensiBae NpOTHYAHETO HA (HEHONOrHYHNTE (Ba3u HA MATHHOBHTE COPTOBETE H
KaHJIH/aT-CopTa;

3. YcTaHOBABAHE HA CTOMHOCTHTE OT €JIEMEHTHHS ChHCTAB M IIMTMEHTHTE B JIMCTHHTE
npoGH Ha COPTOBETE U KaHMJIAT- COPTA MAJIMHH TIPE3 EPHOIUTE Ha IbPTex, Gepurda
v cinen Gepurba Ha wI0HOBETE;

4. IlpoyyBane Ha BEreTaTMBHH M PENPOAYKTUBHH [POSBH HA MaJHHOBHTE COPTOBE H
KaHJMJaT-copTa;

5. M3cnensane Ha GHOXHMHYHKS CLCTAB Ha [I0JIOBETE;

6. Onpenensne Ha KayeCTBEHATa XapaKTEPUCTHKA M [BETOBHTE MapaMeTpu Ha
ILIOJIOBETE;

7. Xapakrepu3upane Ha COPTOBH OCOGEHOCTH M NPOSIBH HA COPTOBETE H KaH/HIAT-
COpTa IpH HOPMAJIHHU U YJITPa I'bCTH PA3CTOSIHUSL Ha 3aCaXKJaHe Ha PaCTEHUSTA.

Hayunouscinenosarenckara pa6ora no Temara e nposeaeHa mpes nepuoga 2018 -
2020 r. B KONEKLMOHHO HACAKIAEHHE HA WHCTHTYT MO IUIAHMHCKO JKMBOTHOBBJICTBO H
semenenue, rp.Tposn. OGekT Ha M3CIEABAHETO ca WIMPOKO Pa3NpOCTPAHEHHTE B CBETOBEH
mamab coprose manmuuu — Willamette u Meeker, 6uarapekust copr CaMoausa u KaHIUAAT-CopT
Marzanena. Ilocanbynus Marepuas € NpoM3BefeH upe3 KIOHAIHO PasMHOXKABaHe (in vitro).
Knonanuure pacrenus ca kynrusnpanu Ha MS ocHoBHA XpannTeHA cpena, oborarena ¢ 0,1
mg/l IBA, 0,1 mg/IGA3 0,3 mg/l BAP (Kondakova et al. in press). 3a WHAyLHpaHe Ha
PU30rcHe3 € m3no3BaHa MS xpanwuTensa cpema, ¢ HaMajJeHa Ha IIOJIOBHHA COJieBa
KOHUEeHTpauus u o0aska Ha 0,3 mg/l IBA. 3a ja ce npoyun IOBEJICHHETO HA MAIMHOBHTE
pacTenus in vivo, B ycloBHATa Ha paiioHa Ha [lpenGankana e 3a0%eH MOICKH ONHT HA
OTKPHTO.

OuHTBT € 3a/I0KEH B JIBA BAPHAHTA C N0 WIECT NOBTOPEHHS, BCAKO 10 CUH JIHHESH

METHP OT BBTPEpeOBaTa ILIOLIL.
- I Bap. — 3acaxnane Ha pacrenusta Ha 0.50 m BB BBTPEPENOBATA TUIONI,
- I Bap. — 3acaxcnane Ha pacrenusta na 0.30 m BbB BBTPEpE0BATA ILIOLL,

Pacrenusta ca sacamenn B smu ¢ pasmepn 0.30/0.30/0.30 m, ¢ moGaBeH B TAX
patyiupaH nuiewky Top ot 0.200 kg. IMpu aBara BapuaHTa MEX/IypeOBOTO pasCTosiHHE €
3.00 m. Mextypenusita ca eCTeCTBEHO 3aTpeBEHH, ¢ NPUJIAraHeTo HAa HEOOXOAUMHUTE KOCHTOH
Ha Tpebara, a BbTpepe/oBaTa IUIOIL Ce MOIbPXKA B YepHA yrap NOCPEACTBOM




1n04B00OpaboTKH.

Benukn pacteHMs ca OTIIICKIAHM HA CMBA OpeKa [104Ba IPH IOJIMBHH YCJIOBHA H
ornopHa KoHcTpykuus. [Ipunoxxeno e ropene: 20 kg/da amonueB Hutpar (exeroauo),15 kg/da
TpoeH cynepdocdar u 7.5 kg/da kanues xopua (mppBara U TpETaTa rOAMHA).

Temara e axkryanma Thil KaTo OTINIEKIAHETO HA MAIMHH CE ABDKA HA LEHHHTE
CTOMAHCKU M GMOJIOTHYHM KayecTBA. ManuHUTE ca OTIVIKNAHW HA CHBA ropcka Moyvsa IpH
TOJIMBHH YCIIOBHS M ONOpHA KOHCTpyKiws. [Ipuioxeno e topene: 20 kg/da amonueB HuTpar

(exeronno),15 kg/da tpoen cynepdocdar u 7.5 kg/da kanues xnopun (mbpBara U TpeTara
roauHa).

[ToysaTa u nonuBaHeTo ca GakTOpH, KOMTO AaBaT OCE3ATENHO OTPAXKEHUE BHPXY 10OUBA.
Cobyeranuero Ha asara (akropa naBa Bb3MOXKHOCT 3a ONTHMH3UPAaHE HA TOPEHETO H
CHOTBETHHUTE MOAXOIM 3a MO-rojisiMa ePeKTHBHOCT Ha XPAHUTEIIHUTE €JIEMEHTH TPH JaJCHH
KOHKpEeTHH yCJoBHsA. JIpyr BakKeH MOMEHT OT JHcepralMoHHaTta pabora e, 4e ce obpblua
BHUMaHHE BbPXY ONa3BaHE HA OKOJIHATA Cpe/a H MOYBEHOTO IUIOJOPO/IHE, MAKap U KOCBEHO.
3anbn60yaBaHETO HA HAYYHHTE M3CIIE/BAHHMS, CBbP3aHH C TE3H ABAa OCHOBHH (akTopa, OT
KOMUTO 3aBHCH KOJIHYECTBOTO Ha J00HMBa, Ca HABPEMEHHH M T10JIE3HH 3a TEOPUATA M MPAKTHKATa
H 32 yBeJIMYaBaHE Ha MPOU3BOJICTBOTO HA MAJIMHH.

[Tokazana e 3amaceHOCTTa Ha MOYBaTa OT OCHOBHHUTE XPAHUTEJIHH EJIEMEHTH,
HanpaBeHH ca (PEeHOJIOrHYHM HaOMO/eHNns, BEreTaTHBHH W PENpOAYKTHBHHM IPOSIBA Ha
H3IUTBAHUTEC MAJIHHOBH COPTOBE M KaHAWAAT copTa ,MarjajeHa™ npu pa3juyHu CXEeMH Ha
3acax/iaHe. AHAJIM3UPAHO € ChAbPKAHMETO Ha MUHEPAJIHH eJIeMEHTH ¥ OHOJIOrHYHO aKTHBHH
BEILECTBA B JIMCTHH npoOu npu daza undprex, Gepurda Ha ninoxosete u ciex Oepurda HA
niozosere. M3cnensan € GHOXMMHYHMS CBCTAB Ha IUIONOBETE HA MAJMHOBUTE COPTOBE
IUIOJIOBETE Ca ¢ HHCKO ChABbpiKaHME Ha 3axapu. OpraHMYHUTE KUCEIHHH Ca NpEJICTaBEeHH B
CTOMHOCTH IO/l €IMH NPOLEHT IIPH COPTOBETE W BapUAHTHTE. 3HAYHTEJIHO € BAPUPAHETO HA
acKopOMHOBATA KHCEIMHA MEX/Y FeHOTHIIOBETE, KaTO C Hail-BUCOKO ChABbPIKAHHE CE OTIMYABA
nbpBy BapuaHnT Ha Willamette, a ¢ naii-Hucko kanauaar-copr Maraanena. [1pu anTonnanure
ca OTYETCHH PA3HONOCOYHH PE3YNTaTH TIPH COPTOBETE M BAPUAHTHTE, KATO C Hai-BUCOKA
CTOHHOCT ¢a OTHOBO B IUIOJIOBETE HAa MbpBH BapuaHT Ha Willamette.

[lpe3s TpuroaMuiHHs NEpUOA Ha H3CIEABAHE ca [POCICACHH PENPOAYKTHBHHTE
MOKa3aTe/ M CPEHOTO Terso Ha mioja (g), u cpenen no6uB Ha 1 m? Ha copTOBeTe MaNTHHH:
Willamette, Meeker, Camonusa u kanauaar-copra Marnasiena.

Wnrepec npescrasnsapa iMHAMHKATa HA XPAHUTE/IHATE BELIECTBA B OYBATA IIPE3 TPHTE
hasu npu oTrnex;aHeTo Ha KynTypata, a UMeHHO ubdrex, Geputba W cnen GepurGa Ha
ILIO/IOBETE KAKTO M ChAbPIKAHMETO HA MUHEPAIHH €JIEMEHTH M OHOJIOTMUHO AKTHBHH BEILECTRA
B JIICTHHUTE IIPOOH HA NMPOYYBAHUTE COPTOBE.

Tpsdsa na ce oruere, ue MONYYCHATE JAHHH HAITBIHO OTFOBAPST HA IOYBEHHS THIT
CBETJIOCHBA ropcka noyusa npu pH — 4.5-5. Koeto ce xapakTtepusupa ¢be c1abo ChabpKaHue
Ha XyMyc, KaTo XyMyca € IIpeJICTaBeH B N0-roJIsiMa CTereH ¢ nipeobiaiapane (yIBOKeCeTHHH.

B takaBa oGcranoBka Ha CHJIHA KHCCIIMHHOCT W HEJOCTAThYHA 3al1aCeHOCT HA Io4yBara
IIPHCMAHETO HA XPAHHUTEJIHHUTE BEUIECTBA OT MAJIMHOBUTE pacTeHust € Mo-CKoOpo COproBa
OCO6EI{HOCT, BBIIPCKH TMPHIIOKCHOTO TOpPEHE. OcBeH TOBA HHTEH3UBHOTO IpHUEMaHe Ha
XPaHUTEITHA BEIIECTBA € CBBP3aHO M C OTIMICKIAHETO HA PCHPOAYKTHBHHUTE OpraHud Ha




mannHara. [IpejcraBennre JaHHH HATBIHO CHOTBETCTBAT B IBIOOYMHA HA IIOYBEHHS MPOQHII
Ha CbOTBECTHUS THII.

HanpaBeHme HU3BOJH H IIPHHOCH OTpa3sBaT HAy4YHOHM3CIIEJOBATEJICKATA pa60Ta B
JAHCEPTAlHOHHHS TPpYH. ,HO H3BECTHA CTEIICH HANIPABECHUTC U3BOJAH Ca MAJIKO pa3BOJHEHH, HO
10 CBINECTBO JIaBAaT OTroBOP Ha rocraseHara ues. e cnomena HIKOH U3BOOH KOHUTO Criopen
MCH HMAT OCHOBHO 3HA4YCHHUE.

YcraHoBeHO e, ue mpe3 BTopara M TpeTara roJMHa Haii-npo/ibKuTeNeH € GepuToenus

NEpUOA IpH KaHauaat-copra Maraanena (0.30 m), crorBetHO 35 1 40 auu. Koero e no6pa
[PEeaNoCcTaBKa H 3a MO-BUCOK JOOHB.

Ilo oTHOWEHNE HA BereTaTHBHUTE MOKA3aTE/M 32 NIEPHOAA, HANW-TONISAM cpeneH Gpoit
M3JIBHKH Tpe3 MbpBaTa rOJMHA ca OTYETEHM IIpH KaHAMJaT-copra MarjaneHa oT jasara
BapHaHTa, Npe3 BTopara 0THOBO npu Marzanena (0.50 m 1 0.30 m) 1 (0.30 m) u npe3 tperara
roguna npu Willamette u Meeker oT mo-MakuTe pascTosHHSA Ha 3aCaXKAAHE HA PACTCHHSITA.
Cpenro 3a neprona copr Willamette (0.30 m) — 31.06 6p. u kanauaar-copr Marnanena (0.50

m) — 28.06 6p. popmupar Haii-ronsM Gpoi W3ABHKH, a Hail-MAJIKO Ca PErHCTPUPAHH IIPH
Camonusa (0.50 m) — 11.89 6p.

Cpenno Haif-BrucOoK J0GHB 3a nleprojia Ha u3ciieaBane e nosyyeH npu copra Willamette
(0.30m) - 2022.83 g/1m? cneasan ot kanauaar-copr Maraanena (0.30m) — 1869.55 g/1m?.

Oryereno e, ye nonosere Ha copt Willamette ot BapuanTta 0.50 m npes ITBPBHUTE JIBE
FOJIMHH Ca ¢ HAl-BUCOKO ChABPKAHHE HA aCKOPOMHOBA KUCEJIMHA M HA aHTOLIMAHH.

AHTHOKCH/IAHTHATA AKTHBHOCT € Hal-BUCOKA N1pH coproBete Ha Willamette (0.30 m) u
Camozusa (0.50 m), a naii-Manka e npu KaHaMAaT-copt MarjaneHa B JBeTe 'bCTOTH HA
3acaxJaHe.

Hobbp nokasaten ¢ 3a HeOOXOAMMOCT HA XPAHWTENHH BEIIECTBA € JIHCTHATA
AMArHOCTHKA C ONPEAEIITHETO ChABPIKAHKETO Ha a30T, hocdop 1 Kauii npe3 Pperopasure Ha
ubdrex, Gepurba Ha rionoBere u ciea Geputda Ha mionoBeTe. Kato Tyk MoXe ycrmew o aa
e 100aBH M3BBH KOPEHOBO TPETHPAHE HA MAIMHOBHTE PACTEHHs C JIUCTHH TOPOBE HPEH
denopasza ubdhTHEK 33 MOBHIIABAHE HA KAYECTBOTO H yBEIAYABAHE HA 10OKBA.

Haii-106pu fierycTanuoH 1 1 CEH30PHH OLEHKH Ha NI0JI0BETE ca nomy4rmin Willamette
M KaH[MJaT-copT MarjaieHa oT BapHaHTa ¢ MO-MaJKHTE Pa3CTOSHMS HA 3acaiaHe Ha
pacTeHHsTa.

Hanpasena e cratucriuecka 06paGoTka Ha IOy UCHHTE JAHHH OT €KCIIEpUMEHTAJIHATA
paboTa Ha M3C/IEBAHMTE COPTOBE M KAHIM/AT-COPTA MAJIHHH KATO CA M3MON3BAHM CIIEIHHTE
CTaTUCTHYCCKH AHAIN3U: BAPHALMOHHO-CTATHCTHYECKH exHodakropen u  ABy(dakTopeH
AMCTIEPCHOHCH aHAM3, KOPEJAlMOHEH M perpecuoneH aHanus (Jlupancku 1988), karo e
u3nonsBan codryepen npoaykr MS Excel — 2010.

Hannute ot  onura ca  obpaGorennu upe3  aHaJllu3  Ha  BapuaHca
(enHodakTopeH M ABYGhAKTOPEH), NPOBEJEHO € MHOXKECTBEHO CpABHABAHE HA CpeHHTe
CTOMHOCTH 4pe3 TeCT Ha JIbHKaH.

C norBbpauTesien xapakrep e HanpaseH GeHONIOrHYCH KaJICHIap Ha HIKOH COPTOBE
H KaHZM/JaT-COPT MAJIMHK OT CBETOBHATA H OBJIrapcKa ceseKims.

C Hay4HO-npRIIOZKEH XapaKTep ca H3BOAMTE:

1. Onpenenenu ca penpomyKTHBHUTE BB3MOXKHOCTH HA PEHOTUIIOBETE, KOWUTO IOKa3BaT
NOTCHIHANA HA BCEKH €IHMH OT TAX Ipe3 NEepHoja, CHpPSIMO I'bCTOTATA HA 3acaX<iaHe Ha



pacrenusTa. Cpemro 3a nepuoza copt Willamette ot sapuanta 0.30 m e ¢ Ha#-BHCOK 100HB —
2022.83 g/m?.

2. MHscnepsanu ca croitHocTHTe Ha pH, a3ot, pochop, Kaauil U XyMyc MpH OYBEHH CIIOEBE
0-20 cm, 20-40 cm, 40-60 cm. OnpezensHETO Ha TAXHATA JMHAMHKA B CHABPKAHHETO Ipe3
IIEpHOJIa HA ONHTA, JONPHUHACH 32 YCTAHOBABAHE BJIMSHUETO WM BBPXY BEreTATHBHHUTE H
PENPOIYKTHBHH TPOSIBH HAa TCHOTHNOBETE, KAKTO M CTEMEHTAa Ha TAXHOTO YCBOSBAaHE OT
pacTeHusTa.

3. Tlpocnenena e MMHAMHKaTa B ChAbPIKAHHETO HA XPAHUTEIHHTE €IEMEHTH a30T, ocdop
H KQIMH B IMCTHH MpoOH OT reHoTumnosere npe3 penodaznre updrex, 6epurda Ha mwiogoseTe
u cnex Geput6a Ha TUIONOBETE. Y CTAaHOBEHO €, Y€ KAIMST HE Ce YCBOSIBA B rOJIAMA CTEIEH OT
pacTeHHsITa, BBIPEKH No0paTa 3araceHoCT Ha [04BaTa C eJIeMEHTa.

HanpaseHu ca npenopbKH 3a NPaKTHKATA:

1. Ha 6a3a nonyuenu pesynratu 3a 100MB Ha IUIOIOBE, MOTaT Jia Ce MpeNopbyYaT Ha
3EME/ICICKHTE MPOM3BOJUTENIM OTIVICKALIM MAJHHH, CXeMaTa C MO-T'bCTO 3acaXJaHe Ha
pactenusra ot 0.30 m.

2. Ha 6a3a nony4enu 106uBH Ha IUI0JI0BE, MOTaT Ja CE NPENOPHYAT HA 3eMEEIICKHTE
MPOU3BOAUTENH Ja OTIJIeXKIAT OT HHTpoAyLHpanuTe coproBe Willamette, a ot Gbirapckure
— KaHaAMAaT-copT Marzanena.

3. PesynraTure 10Ka3Bar, 4e IpH CBETIOCHBHTE F'OPCKH [I0YBH, C MEXaHHY€EH CHCTAB OT
TEXKO MEeCHUWIMBO-TIIMHECTa J0 [NIMHECTa, CPEIHO epO3HpaHa ¢ HHCKO ChAbPKAHHE HA XyMYC,
YCBOSIBAHETO HA XPAHUTE/IHHS €IEMEHT KAIMH OT PACTEHHUATA € B HEJOCTAThbYHH KOJIHYECTBa,
C HKOU H3KJIIOYECHHS, B CPABHCHUE C BHCOKHTE My CTOWHOCTH B [OYBATA.

Kpurnunn 6esie’kku M BbIpocH

Wmam kpuTuynu GenexXkn OTHOCHO Hanpasenute u3BoaH. Criopen Men 6u TpsabBao
Aa ce mpeuesnpar , HAKO# oT TAX ¢ Ouno HeoOXoauMo 1a ce 00eqHHAT U HACHTAT ¢ JaHHU. B
M3BOJMTE € HEOOXOAMMAa KOHLEHTpAIHs HA M3CIEABAHUATA, KOUTO MOTBHPXKIABAT 3a/auHTe
NOCTABEHH 3a pelLIaBaHe Ha LeJITa.

Bunpocure, no xouTo ¢ paGoTeHo, UMAT 3HAYCHHE 3a NPAKTHKATA U € HKEJATETHO Ja
Obaar myGnMKyBaHU B HAYYHO-TIOIY/ISPHU W3/IaHHUSL;

MimMaM 1 eHH BBIIPOC € KAKbB 30TEH TOP Ca TOPEHH MATHHUTE?

Iy6mKyBaHu cratun n unTHpaHus

Bes Bpb3ka ¢ aucepranuonHara pabora ca nyGiAMKYBaHM TPH HayuyHH Tpyna. B

OTNECHATAHHUTE TPYAOBE ac. CranuciaBa ArtaHacopa e ITBPBH aBTOP OT KOJICKTHBA. He ca
INOCOYCHH LIUTHPAHHUSL.
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Obmara Mu OLEHKa 3a JIMYHHA NPUHOC HA JOKTOpaHTa ac. Cradcnasa Muxaiiosa
ATaHacoBa e MHOTO 100pa, KOETO I10Ka3Ba, Ye MM HATPYIAH OIHT, 3HAHUS ¥ yMEHHUSL.

I'Ipezwraaeuara AUCEpTALIMOHHA pa60Ta npeacrasisiBa 3abJIOOYEHO CaMOCTOSTEITHO
H3CJIC/IBAHE.




[Ipexcrasenara aucepraiuonHa pa3paboTka € MHOTOCTPAHHA H HMa HHOBATHBEH XapakTep
3a NpaKTHKaTa [pPH OTIJIEKAAHeTO Ha ManuHu. Tpyast Ha ac. Cramucnasa Muxaiiiosa
AtaHacoBa IpejCTaBIABAa 3aAbIOOYEHO CAMOCTOSTENIHO H3cnejBaHe. B®3 ocHOBa Ha
Hay4eHHTE U NPHIOXKEHHTE, OT JOKTOPaHTa, Pa3IMuHH METOJH Ha U3CeIBaHEe, HAlIPABEHUTE
000MmeH s U U3BOIM CUHTAM, Y€ NPEICTABCHUST JUCepTaliMOHeH TpyA otroBaps Ha 3SPACPD u
npasunHuka Ha CCA.

Karo orunTaM 3HaYyMMHTE Hay4HH INOCTHXKEHHs, CUIIHUTE CTPAHH HA TPY/Ja U IPENOPHKH
JlaBaM IOJIOKHTENHA oneHka. [IpenopbuBam Ha yBakaBaHOP) OT MEH XKypH Ja rjiacysa
MNOJIOKHUTEJHO 3a npuckxaasero na OHC L JIOKTOP’] no fayunara criequaiHocT
,OBoapcTBo®,

Hara: 26.10. 2021 r. Honrmc:...&‘l,..



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 composition 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 nutrients under specific conditions. Another important point of the
dissertation is that attention is paid to environmental protection and soil fertility, albeit
indirectly. The deepening of research related to these two main factors, on which the amount

of yield depends, is timely and useful for theory and practice and for increasing the
production of raspberries.

The stock of the soil with the main nutrients is shown, phenological observations are
made, vegetative and reproductive manifestations of the tested raspberry cultivars and
candidate cultivar ‘Magralena’ in different planting schemes. The content of mineral elements
and biologically active substances in leaf samples at the phase of blossoming, fruit harvesting
and after fruit harvesting was analyzed. The biochemical composition 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 cultivar ‘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 soj] 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 varieta] feature, despite the applied fertilizing. In
addition, the intensive intake of nutrients is associated with the cultivation of the reproductive
organs of raspberries. The presented data fully correspond in depth to the soil profile of the
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
pcs.

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 g
/1m?.

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 cm, 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
element.

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 cultivars 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 cultivar 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;

I 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, S., 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. I recommend’ fo the jury I respect to vote
POSITIVE for the award of Educational Scientific Degre¢ " O?TOR" in the scientific
specialty "Fruit Growing".
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