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I. AKTya/HOCT HA H3C/IeABAHUS NPodIemM

MHOroroaMiHuTe KUTHH TPEBH Ca OCHOBHH KOMIIOHEHTH HA €CTECTBECHHTE H CATHTE
TpeBocTou. llacuiausT paiirpac e mpeanoduTaH oT (epmepuTe, 3apaad pejuia IpearuMCcTBa:
TOJIEPAHTHOCT KbM HMHTEH3MBHO M3IacBaHe, YTHIIKBAHE W YECTH KOCUTOM, OTIIMYHO yCBOSBAHE Ha
a30Ta ¥ Hal-Ba)KHOTO - MO-BHCOKA XPAaHHUTEIHA CTOHHOCT, B CPABHEHHE C OCTAHAIMTE KUTHH TPEBH.
CeeroBHATa CeJIEKIMS € Ch3Jajla MHOIO COPTOBE pairpac chc crnenupuyHa eKoaJanTHBHOCT.
OECD mcrata 3a cBetoBHa Thprosus (2023r.) BkimrouBa 1738 coproBe MacHIIeH paMrpac.
UyKIeCTpaHHHTE COPTOBE Ca B MOBEYETO CIIy4aH BHCOKO NPOAYKTHBHH, HO CBC claba
HPUCIIOCOOUMOCT KbM HAIIUTE YCIOBHS, HE IBATOTPAHU U ca HEMOAXOISIIH 3a IIPSIKO BHEApsBaHE
B npou3BoictBoT0. B UDK — [IneBen e cv3aanen u npe3 2010 r. peructpupad B cOpToBaTa JIMCTa
Ha CTpaHara IbPBHAT OBJIrapcKu COpT AuIUIonaeH nacuieH paiirpac MOK Xapmonus, cranaapt B
MACAC, a nipe3 2017 r ca npu3HaTH J(Ba HOBH TETPAILIOH/HH COPTOBE MaculieH paiirpac Terpanu
u Terpamuc. B OC3 - Cpenent e cb3aieH HOB copT macuileH paiirpac Crpanjpka, OT MECTHa
nonynamus. OT HKOHOMHYECKa IJIe/lHa TOYKA Macuinara ca Haif-eBTHHHS (Qypax, HO KIIOYOBO €
HAJIMYMETO HA JOCTATHYHO KOJMYECTBO OMOMAaca ¢ BHCOKA CMUJIAEMOCT M XPaHUTENIHA CTOMHOCT.
MHOTOOTKOCHOCTTa M MHOIOTOJHMIIHOCTTa Ha MAcHIHHs pairpac ca BaXXHH IPEINOCTAaBKH 3a
dopmupaneTo Ha obmIaTa MpoAyKIks GHoMaca 3a Ielis Mepuojl Ha H3MoJI3BaHe Ha TpeBoCTod. Toi
€ MOUIOKEH [EeTOrOAMIIHO, U 10 TOJMHHU, HA BIHSHUETO Ha (pakTOpHTE HA OKOJHATA CPeJ/ia, C YeCTH
CTPECOBH CHTYallHH. Y CTOHYHBOCTTa KbM HeOnaronpuaTHuTe (HaKTOPH HA MECTHHTE €KOJIOTHYHH
YCJIOBHSI € OT TOJIIMO 3HAueHHe 3a MPOJYKTHBHOCTTa M ABJIrOTPaifHOCTTAa. YCTaHOBEHO €, 4e
TETPAIUIOUIMTE TPUTEKABAT MHOTO MOJOKHTEHA KayecTBa: 1o-100pa OOIMCTEHOCT, MO-BHCOKH
pacTeHus, MO-BHCOKA MPOAYKTHBHOCT Ha (ypak H CeMeHa, I0-BHCOKO CBAbp)KaHHE Ha BOJA W
3axXapH, MO-BHCOKA CMUJIAEMOCT OT JIMILIOHINTE; MO-0bp30 MOHUKBaHe; ro-rojsma maca Ha 1000
ceMeHa; mo-a06pa aneTUuTHOCT; Mo-100pa ycToiuuBOCT Ha O0JIECTH; 3UMOYCTOHYMBOCT; IMO-BUCOKA
XpaHUTeIHA CTOHHOCT; PEKUBHUTE UMAT NPEANOYNTAHUE KBM TAX, U TAXHOTO Ch3/aBaHe ce cMATa
3a roJIsIM HalpeabK B CEJIEKIUATa Ha TMAcHIHHS paifrpac. 3a Ja ce yAB/DKH H3II0JI3BAHETO Ha
nacHinaTa ¥ ce MOBHIIHM MPOAYKTHBHOCTTa M KayeCTBOTO Ha OMOMacara, OT €KOJIOIHYHA IJIeHa
TOYKA Hal - palMOHAIHO € H3MO0JI3BAHETO Ha MOJAXOAIM OHOJIOrMYHH TOopoBe. Beuyko TOBa
o0ycnaBss HeOOXOAMMOCTTa OT IpeJBApUTEIHO IPOyYBAHE HA COPTOBE IIACHIIEH pairpac,
HPUTOJHHU 3a MOYBEHO-KIMMATHYHHUTE yCI0BHs B paiiona Ha Cpeana Crapa IulaHHHA, U U3sACHIBAHE
Ha TEXHOJIOTHHTE 3a OTIVIeXKJaHe B CAMOCTOSTENCH IIOCEB WJIH B CMECKH C JAPYrH TPEBH.
Bxmousanetro Ha 0000BH KOMIIOHETH BOJAM [0 IMOBHIICHHE Ha CHABPKAHHETO HA MPOTEHH B
OromacaTa ¥ MOHMKEHHE B CTEINEHTA Ha 3aruieBeisBaHe. BCHUKM MOCOYEHH apryMEHTH MOAKPENAT
HEMpexoHaTa akTyalHOCT Ha JUCePTALlHOHHUSA TPYL.

II. Les, 3aqa4n 1 MeTOAH HA H3C/AeABaAHE (XHIIOTE3H HA AUCEPTALHMOHHUS TPYA)
LJenma e popmynrpaHa KpaTKoO U SCHO: Jla C€ YCTAHOBAT BB3MOXKHOCTUTE 3a IIPOH3BOJACTBO
Ha €KOJIOTHYHO 4HcTa PypakHa OHOMaca ¢ BHCOKAa XpaHHTeIHA CTOHHOCT B ycioBHsTa Ha Cpeina
Crapa IiaHHHA Ype3 caMOCTOATEIHO H CMECEHO OTIVIeKIaHe Ha MacHileH paiirpac, a 4-te saoavu
MPOU3THYAT JIOTHYHO M HA TSIX CHOTBETCTBAT 3aI0kKEHHTe ekcriepumeHTH. B nepuoaa 2020-2022 r.,
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ca M3BEJCHH 3 MOJCKH omHMTa B MHCTHTYT MO IJIAHHHCKO JKHBOTHOBBJCTBO M 3emejenue, TposH,
KakTo W JabopaTopHH, 3a ONpeleNsHe Ha KadyecTBOTO Ha ¢ypaxka. B Omnur 1 ca npoydenu
MPOAYKTHBHOCTTa M KauecTBOTO Ha (ypax oT 3 Obarapcku (XapMOHHS - KOHTpoJa, TerpaHu u
Terpamuc - na M®OK-Ilnesen), w 5 HHTpoAYLHpaHH COpPTOBE macHileH paiirpac: Bokser
(I'epmanus); Belida (Jlanus); Esquire (I'epmanus ); Nira (ITomma); Nui (BenukoOpuranus), o010
8, Karo 6 OT TAX ca AUIUIONIHU U 2 TETPAIUIONUIHH, B INIAHUHCKH, HENMOIMBHU ycinoBus. B Onur 2
ce ycTaHoBsiBa BiMsHHETO Ha TopeHeTo ¢ Hano Cspa u [lanamun AI'PO, B pa3niuunau HOPMH, BBPXY
NPOJYKTUBHOCTTa M Ka4yeCTBOTO Ha mnacuiieH pairpac copt Nui. B Omut 3 ce mnpoyusa
IPOAYKTHBHOCTTa M CTOMAHCKUTE KauyecTBa Ha MAcCHILUEH pairpac, B CAMOCTOSATEIHH H CMECEHH
TpeBocTon ¢ 6000BH TpeBu. M3mosi3Bann ca BHIOBE M COPTOBE: MACHINEH paiirpac Nira, yepBeHa
nerenuna Altaswede, 6sana nerenuna Apolo w 38e31an Leo. [Ipoyuenu ca nokasarenure: 100MB Ha
CBEXKa M cyxa mMaca; O0TaHUYEH aHAIN3 ¥ BUCOUYNHA HA TPEBOCTOS; H3BBPILUEHH Ca XUMUYHU AHAIU3U
N0 KIACHYECKH 1ab0paTOpPHE METOMH: CYpOBH BiIakHUHH 110 Weende; cypoB npoteut no Kjeldahl,
cypoBu MasuuuH, Soxhlet, Ilenen; chabpXKaHue Ha Bara; Cyxo BellecTBO; Kauuuii; pochop; BEB
(6e3a30THH eKCTpakTHH Bemiectsa). [lpoBaenu ca Ouwoxumuynu ananusu 3a onpeoeisHe Hd
CMPYKMYPHU GIAKHUHNHU KOMNOHEHMU Ha Kiemvynume cmenu: HeyTpaino-aeTepreHTHH BIaKHHHU
(H/IB); Kucenunno-nereprentaupiakunnn (KJIB); Kucemununo-nereprenten muraun (KJUI) mo
Van Soest end Robertson (1979); W3uncnenn ca crenen Ha jurnudukamms; 6pyraa eneprus (BE);
obmenna eneprus (OE); kppmun equnuiu 3a musiko (KEM); kpsmun exunnim 3a pactex (KEP) mo
Tonopos u ap. (2010); In vitro ensumHa cMuiaeMocT Ha cyxoto BemecTBo (CMCB) mo Aufrere
(1982). Msnon3Banu ca cmamucmu4ecku aHaiu3u: BapHAllMOHEH, KOPEJIAlHOHEH, PErpeCcHOHEH,
eanodaxropen aucnepcuoner anaaus (ANOVA); MHOKECTBEHO CpaBHSBAHE HA CPEIHH BEIHYHHH
upe3 Haif-MaIKK CTaTHCTHYecKH Aokasanu pasiuku (LSD0.05), upes codryepu: Analysis Toolpak
for Microsoft Excel 2010, Statgraphics Plus v.2.1 1 STATSOFT Satistics for Windows 10.
ITouseno-knumamuyna u Memeoponocudnd Xapakxmepucmuka € TpeACTaBeHa KaTo OCHOBEH
IPOBOKAIMOHEH (JOH HA M3CIIE/[BAHE HA PEAKIMATA Ha BHIOBETE U COPTOBETE KbM a0HOTEUCH CTpeC
B JIMHAMMKA, TOJMHHU, IEPUO/IH, TTOKa3aTend. Becuuko ToBa, M0Ka3Ba, 4e JOKTOpaHTKaTa € yCBOHJIa U
npuiara 6orat apceHalst OT MOAXOSLIM METO/IH U [0Ka3aTelld 3a MPOoy4BaHE.

III. Busyajm3zauusi 1 HHTEpHPETALHS HA NOJYyYeHHTE pe3yJaTaTH.

B KOMIIO3MIIMOHHO OTHOLIeHHe paborara karo o0eM, CTpyKTypa H OajaHc MEKIy
otjennuTe 11 yacTu OTroBaps Ha W3MCKBAHHUSTA 3a TakoBa IpoyuyBaHe. Jlucepranusra € HanucaHa
Ha 162 c1p., B T. u. 22 Tabuuu, 24 ¢urypu, runceam crumku, 207 TATEPATypPHH H3TOUHHIH — 66
Ha Kupwmia u 141 Ha natuHMna, Kato ot oOums Opoit 122 ca or 2015 r. u ciex Hes, T.e. 59%
CHBPEMEHHH M Hali-HOBH HM3TOYHHIM. Y600®bm BBBEXKIAa B TeMaTa, aKLIEHTHPAMKH CTONAHCKOTO
3HAYEHHE M TEXHOJOMHYHUTE MOJAXO0/IH 3a YCTOHYNBA, €KOJIOTHYHA MPOAYKIUS OT IACHILEH panrpac
B UHCTH M CMeCEHH ¢ OOOOBH KOMIIOHEHTH IOCeBH. Jlumepamypnusm npezied € U34eprnaTesieH, H
[eJIeHACOYEeH, Hamucad Ha 27 CTp. W BKJKOYBA 5 MOJpa3/ieiu: 3HAUY€HHE W paslpoCTpaHEeHHE Ha
[ACHILEH paiirpac; XapakTepHCTHKA Ha COPTOBE MAcHIIEH paifrpac, B T. 4. ObJIrapCcku; Ka4ecTBO Ha
ypaxka Ha macuineH pairpac, CpaBHEHO ¢ JPYI'H KHTHH TPEBH; CMECEHHM TPEBOCTOHM Ha MACHINCH
paiirpac ¢ MHOTOrOAMIIHN GOO0BH KYJITYpU U BIMSHHE HA JIMCTHOTO TOPEHE BHPXY Ka4eCTBOTO Ha
¢ypaxa ot nacuuien pairpac. OTIHYHO BreYaTIeHHe MPaBH HHOOPMHUPAHOCTTA 3a MOCTHKCHHUATA
Ha CeJIeKIIMs Ha NacHuileH paiirpac B buirapus u B cBeta. Pesyaimamu u obcvoicoane 00XBaiiar ot
50 no 128 ctp., obuo 79 crp. wim 49% oOT aucepranMATa M 3aBBPUIBAT CHC 3AKIIOUCHHE.
VCTaHOBEHO €, Ye 4Ype3 arpOTeXHONOrHYHH MOAXOIH, a UMEHHO M300p Ha COPT, JTUCTHO TOPEHE H
CMECEHO OTriekaane ¢ 0000BH TpeBH, MOXKE 3HAUHTEIHO Ja Ce IIOBJIUSAE IPOJAYKTHBHHSIT
MOTEHIMAT M KayecTBEHMTEe napameTp Ha (ypakHata maca OT IacHIleH paiirpac. Jlokassa ce
CHIIECTBEHOTO 3HAYCHHE HA TeHOTHIA (COpTa) MPHU CAMOCTOSATEHO CEHOKOCHO OTIIICKIaHe, KaTo
pe3yaTatuTe MOTBBPKIABAT LEHHOCTTAa HA ObJrapckara CeleKlHs M ChOTBETHO Ha aJallTHBHUA
noTeHnuan B mopoOpurennata pabora ¢ Buaa. B pesynarar Ha NPOBEACHOTO CPaBHHTEIHO
U3MUTBaHe Ha OBJArapCKU M YyXKAHM COPTOBE IACHIIEH paiirpac € yCTaHOBEHO, 4Ye OBJIrapcKuTe
TeTpaiuioniiu  coproBe Terpamuc u Terpanum mnposBsABaT HaH-BHCOKA YCTOHYHMBOCT H
NpOAYKTHBHOCT B ycioBusita Ha Cpenna Crapa ruiannda. @ypaxHara mMaca, 1MoJiydeHa oT TX € ¢
[0-BHCOKO CBABPKAHHE HA CypOB HpPOTeHH. JIpyr TEXHOJOTrHYeH €JIEMEHT - JINCTHOTO TOpeHe
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HOBJIMSIBA CBIIECTBEHO J00MBA, OCHOBHHMS XWUMHYEH CBCTaB, CTPYKTYpPHHTE BJIAKHHHHH
KOMIIOHEHTH Ha KJIETBYHHUTE CTEHH U in Vitro CMHJIaeMOCTTa Ha CYXOTO BEIIECTBO. Y CTAHOBEHO €,
ye Onoropeneto ¢ [TanamuH Arpo noBuilasa J0Ka3zaHo J00HMBa Ha CBEKa Maca U ChIAbPKAHUETO HA
CYpOB MPOTEHH B CYXOTO BEIIeCTBO. MuHepanHoTo IucTHO TopeHe ¢ Hamo Cspa Biusie
IOJIOKUTEJIHO YYaCTHETO Ha MACHIHMS pairpac B KOJIMYECTBOTO Ha (popMHpaHaTa TpeBHA Maca.
Pesynratute OT CMECEHOTO OTIJIEK/AaHE HA MACHIHHS palirpac ¢ aJanTHpaHH 3a yclIOBUSATa Ha
Cpenna Crapa muanuHa 000oBu TpeBu (Osa geresidHa, 4YepBeHa JETe/IMHA, 3Be3JaH), IO
OTHOIIICHHE €HepruiiHaTa XpaHuTeIHA CTOHHOCT Ha TPEBOCTOS, MOAYEPTaBa BUCOKaTa My (ypakHa
CTOMHOCT M MOTCHIMATHO TMPOU3BOJACTBEHO 3HAYEHHE 3a IUIAHMHCKUTE paiioHM Ha bbarapus.
Oueneno e ka4ecTBOTO Ha (hypaka 1o chCTaB, CMHJIAEMOCT, EHEpPruifHa U MPOTEHHOBA XPAHUTE/IHA
CTOHHOCT Ipe3 pas3IuvyHU [OJAPACTH M TOJMHH Ha COPTOBE MAcHLIEH paiirpac U 600OBH TPEBH.
YceraHoBeHH ca KOpENTalMOHHM M PErpeCHOHHH 3aBHCHMOCTH MEXKJy OCHOBHH KayeCTBEHH H
KOJIMYECTBEHH I0Ka3aTeld BbB (ypaka OT CaAMOCTOSTEIHM H CMECEHH TPEBOCTOM, a HMEHHO:
KOJIMYECTBOTO Ha BJIAKHMHHATA (ppakiius KOpeaupa CHIHO OTPULATENHO C in Vilro CMHIAEMOCTTa
Ha CyXOTO BEIIECTBO, €HEPruiHATa CTOWHOCT Ha (ypaka M ChABPKAHMETO HAa CypOB IIPOTEHH.
ChAbpKAHUETO HA CYpOB MPOTEHH IMOKA3Ba CTATHYECKH 3HAYMMO BIIMSHUE BHPXY CMHIIAEMOCTTA H
Oposi HA KpPBMHHTE €AMHHIIM BBB (ypakHata maca. Bb3 ocHOBa Ha HW3BBpIIEHATa LSJIOCTHA
eKCIIepUMEeHTaTHA JIeHHOCT, Mpelu3Ha cTaTHCTHYecKa 00paboTka Ha pe3yaTaTHTe U KOMIIETEHTHO
obcwxkaane ca HanpaBeHH 20 JOCTOBEPHH M3BOAM, KOMTO IIpHEMaM HANBIHO M YCIEIIHO ca
M3IIBJTHEHH TTOCTABEHUTE 11eJT ¥ 33/1a4H Ha JucepTalusra.

IV. IlpuHocu Ha qHCEPTALHOHHUSA TPY/]

BCHYKH PUHOCH C€ OTJMYABAT ¢ OPUIHHATHOCT M 3HAYUMOCT 3a (ypakHOTO IPOU3BOCTBO
M JIMBAJAPCTBO [P IUITAHUHCKHU YCIIOBHS.

Hayuno-meopemuunu npunocu ¢ opueuHaien xapakmep:
1. TIpoyueHo € pasBUTHETO, IPOJAYKTHBHOCTTA, KAYECTBOTO M XpAHHTEIHATA CTOHHOCT Ha (ypaxka
Ha COPTOBE MACHILECH paiirpac NpH IUIAHUHCKH YCIIOBHUS.
2. YCTaHOBEHO € BIMSHHETO Ha MHHepasHoTo TopeHe ¢ Hano Csapa M JIMCTHOTO TpeTHpaHe C
ouotop IlanamuH Arpo BBPXY pacTeika, pa3BHTHETO, IPOJAYKTHBHOCTTa H KayeCTBOTO Ha
HACHINHUS paiirpac BbPXY CBETIIOCHBH IICEB030IMCTH ITOYBH.
3. YcraHoBeHH ca BHCOYMHA, OOTAHHYHMYEH CHCTAB M IPOAYKTHBHOCT Ha IACHILEH panrpac u
6000BH TPEBH B CAMOCTOSATEIHH H CMECEHH TPEBOCTOH.
4. AHanu3MpaH € OCHOBHHUST XMMHUYEH CBCTaB M CTPYKTYPHHTE BJAKHHHHH KOMITOHEHTH Ha
KJIEThYHUTE CTEHH B OHOMacaTa Ha MacHIleH pairpac cie/l IpUI0KEeHO TOPEHE.
5. OueHeHa e XpaHMTEJIHATAa CTOWHOCT W Ka4eCTBOTO Ha I[ACHIIHHUS pairpac B CaMOCTOSTEIIHH H
CMECEHH TPEBOCTOM ChC 3Be3/1aH, Osjla M YepBEHa JIETEIHHA.
6. YcTaHOBEHH Ca KOpEJIALMOHHU M PErpecHOHHH 3aBHCHMOCTH MEKIy OCHOBHHM MOKasaTelH Ha
MPOYKTHBHOCTTA M KaueCTBOTO HA (hypaska OT TPEBOCTOH HA CAMOCTOSTEIHH JKHTHH H 0000BH
bypakHH KyJITYPH M TEXHUTE CMECKH.

IIpunocu ¢ npunoosicen xapaxmep:
1. B npemuianuHcKkuTe yciaoBHs Ha bwiarapus, ¢ Haii-n1o0pa aganTHMBHOCT, YCTOMYHBOCT H
[POJIYKTHBHOCT ca TeTpaIUIONIHITE copToBe nacuiien paitrpac Terpamuc u Terpanu.
2. IMonoxurenuusar epext or Tperupaneto ¢ [lanamun Arpo (250 g/da) npu nacuines pairpac e
AJITEPHATHBHO CPEJICTBO 3a MOBHIIIABaHE MTPOIYKTHBHOCTTA H KaUeCTBOTO Ha Ouomacara.
3. CmeckuTe Ha MAacHIIHMA paiirpac ¢ Osla M uyepBeHa JeTelMHa ca BHCOKONPOAYKTHBHH H
MOJXO/IAIIM 3a MoJIyyaBaHe Ha KauecTBeH (ypax B ycnosusrta Ha Cpesina Crapa njiaHuHa.

Hamnpasenu ca 1 5 Hay4HO-000CHOBAHH NIPENOPHKH 3a IPAKTHKATA.

V. Ouenka Ha aBropedepata U KayecTBOTO HA HAYYHHTe HyOJHMKALMH, 0Tpa3siBallH
pe3yJaTaTHTe B AHCEPTANUITA
ABTopedeparbT OTroBaps Ha CTpPyKTypara Ha JUCEpTalMsTa, IPAaBHIHO TpeJcTaBs
OCHOBHHUTE IOJIOKEHHSI W HAy4YHH MPHUHOCH 3a W3BBPUICHOTO MPOy4YBaHE Karo JIMYHO JEJI0 Ha
noktopanta. Hanucan e Ha 46 crpanuiu, chabpka 15 tabmuum, 18 ¢urypu m pesiome. Ilo
JHCepTalUATa ca MMPeJICTABeHH 2 HAyYHU CTATHH, €JHa CaMOCTOSATE/IHA H €/IHa KaTo MbPBH aBTOP B



KOJIEKTHB ¢ Hay4dHus pukoBoauten u koneru or UIDK3 - Tposu, nybnukysanu npes 2022 r. B
Journal of Mountain Agriculture on the Balkans.

Kpamku 6uoepapuunu oannu 3a ookmopanma

Marnanena CranueBa IlerkoBa e poaena na 10.12.1976 r. Bucmero cu oOpa3oBaHue
3aBbpiiBa B ArpapHus Yuuepcuter — [lmoaus npe3 2016r. — GakajaBbp MO CHENHATHOCT
ATpOHOMCTBO - IOJIEBBACTBO, a 1pe3 2019 r. marucTbpeka creneH 1o PacrennesbaHa MpoayKIus,
¢ omimuna guruioma. Ot 01.12.2019 r. e acucrent B MIDK3 — Tposu, otmen ,Ilmanuncko
aMBagapcTBO M pypakHo mpouspojacTBo. Ot 01.02.2023 r. e 3aumMcieHa Karo JOKTOPaHT Ha
caMOCTOsTENIHA MTOArOTOBKA, a ciel JaBa Mecena, ot 21.04.23 r. e oTuncieHa ¢ IpaBO Ha 3alIUTA.
Ha u3numnuTe 3a JOKTOPAHTCKH MHHHUMYMH HMa OTJIMYHH OLICHKH. Y YaCTHHK € B 3 HayYHH [IPOCKTH
kbM CCA u 1 xeM MOH (nporpama ,Mianu ydenu™). ABTop € Ha 9 Hay4yHH MyOJIMKallMH.
Vuactpana € Ha 2 Hayunu popymu B Pymbuus nipe3 2021r. u 2022r., u 2 HayyHH KOH(epeHLuH Ha
NIDK3 — Tposia nipe3 2021 u 2022 r.

Jluunu énevamnenus 3a Ookmopanma

[Tosnasam ac. Maryanena [letkoBa kato yuacTHHK B HayueH npoekT Ha MDK - [Tiesen, Ha
KOHUTO ¢bM pbKOBOAUTEN. Ac. [leTkoBa € OTroBOpeH, OTAaJeH Ha paboTara y4eH, MPEIH3HO H B
CPOK MpeJICTaBs OTYETHTE CH U € IpeANoveTeHa 3a eKunHa padora. Tsd € JOCTOEH y4YeHHK U
nocnenosaren Ha Jlon. a-p T. Bokancka W Kojerute OT OTJejda [0 JMBAJAPCTBO U (PypaskHO
npoussoacto Ha MIDK3 — Tposn.

VI. Kpuruunu 6e/1e;kKH, BLIIPOCH U NIPENOPLKH KbM KaHAH/IaTa

IIpenopvru

v 3a macHMUIHUAT pairpac uMa JudepHIHalus Ha COPTOBETE I10: HUBO Ha MJIOMIHOCT
(2n, 4n), rpyna Ha 3panocT (paHHH, CPEJIHO PAHHH W KHCHH) M HAlpaBjeHHE Ha M3I0J3BaHe (3a
dypax M 3a IeKOpPATHBHM MIIM CIIOPTHO-TEXHUYECKH LIEJIH), TOBA Ja ce MMa MpPeBHJL IIpH H300p Ha
COpPTOBE 3a CPABHUTEIHU OIUTH.

v [TacuIHUAT paiirpac € MHOTOTOJIMIIIHO PACTEHHE OT 3MMEH THIl U H3KIIacsIBaHe, T.C.
reHepaTHBHO Pa3sBUTHE MMa Ipe3 MPOJIETTa Ha BTOpaTa roJMHAa OT ceurOara, a 3a CleJBaIlUTe
FOJMHM, CaMO B ITBPBH MOJAPACT, APYTHTE MOJAPACTH ca OTaBH, HSMAT TIeHEepaTHBHH CTHONA
(k1acoBe), T.e. NMOKOCABAaHE, U3MACBAHE M IOJPACTH, He ca caMo BBB (eHodasa ,M3KiIacsBaHe™,
Torasa Ouxa ce MOJYYHJIH MOBeue Ha Opoif OTKOCH TOAMIIHO M OOINO 3a IEpHOJa Ha MpOy4BaHE.
JloGpe e j1a ce mocoyBar JaTUTe U BUCOUMHA HA MOKOCABAHE, OT TaM IIE € SCHO 33 KOJKO BpeMe H
[P KAaKBH METEOPOJIOTHYHHM YCJIOBHS € (opMHpaH MOApacT ¥ Bpb3Kara C KayecTBOTO Ha
Ouomacara.

3AK/IIOYEHHE

Otrnuynara WHGOPMHUPAHOCT, MPABHJIHOTO METOJMYHO IPOBEXKIAaHE HA CKCIHEPUMEHTHTE,
KaKkTO M 3a/bJI00YEHOTO MHTEPIPETHPAHE U aHATM3UpAHE HA MOJYYEHHUTE PE3yJITaTH € MO3BOJIIIIO
Ha JIOKTOpaHTa Ja PEerucTpupa BaXKHH NPUHOCH — OPHIMHAIHM, HAYYHH M HAYYHO NPUIIOKHH.
JlucepTanusaTa € METOAMYECKH 100pe MOCTABEH H 3aBBpILIEH Hay4eH TPY/l ¢ NPUHOC 3a oborarsBaHe
Ha TEOpeTHYHATa OCHOBA Ha (YpakKHOTO MPOHM3BOJCTBO M JMBAJAAPCTBO IPHU IUIAHHHCKH YCIOBHA
Ype3 yCTaHOBSBaHE Ha MOAXOJIIM BUIOBE, COPTOBE, TEXHOJOTHYHM 3BEHA C €KOJOTHYCH AKLCHT,
BKJIIOYMTEIHO cMeceHu moceBd. Cumram, 4e MpeJCTABEHUST AMCEPTALMOHEH TPYyJa OTroBaps
M3ms10 Ha u3uckBanusta Ha 3PACPDB u [lpaBuinuka 3a ycioBusiTa U pefia 3a npuaoOHBaHe Ha
HAy4YHHU CTEMICHH ¥ 3a 3aeMaHe Ha akajeMu4Hu JbkHoCTH B CCA.

M3pazsgaBam M3LSI0 MOJ0KHTEHO CTAHOBHIIE 32 JHCEPTANHOHHMS TPYA U Ipe/uiaram 1a
ce mpuchau Ha ac. Marnanena Cranyesa [leTkosa oGpasoBarenHaTta H Hay4yHa crerneH ,,Jlokrop” B
obnactT Ha BHcile oOpasoBanue 6. ArpapHd HAyKH M BeTepHHApPHA MEIHMIMHA, IPOPECHOHATHO
Hanpasienne 6.1. PacTeHHeBBACTBO, HayyHa cremuaaHoctT ,,DypakHO MPOU3BOICTBO,

JIMBAIapCTBO™ . .
P  ~ 7

Hara: 12.09.2023 r. HN3rorBuJ CTAHOBHUIETO: -
(TTpog., n-p Anenus Kerosa


user1
Rectangle


STANDPOINT

For PhD thesis elaborated in the higher education field 6. Agricultural Sciences and
Veterinary Medicine, professional direction 6.1. Plant production, scientific speciality “Fodder
production, meadow cultivation”

Topic and author of the dissertation: Bioproductive and quality characteristics of
perennial ryegrass (Lolium perenne L.) in a technological aspect,

Author: Assistant professor Magdalena Stancheva Petkova,

Research supervisor: Assoc. Prof. Dr. Tatiana Ivanova Bozhanska

Member of the scientific jury: Prof.,, PhD, Aneliya Ilieva Katova, Institute of Forage Crops
(IFC) - Pleven, scientific speciality Plant breeding and seed production of cultivated crops, the Order
for jury appointment: No. RD 05-130 of 19.07.2023 of the Chairman of the AA — Sofia

I. Relevance of the studied problem

Perennial grasses are major components of native and sown grasslands. Perennial ryegrass is
preferred by farmers because of a number of advantages: tolerance to intensive grazing, trampling
and frequent mowing, excellent nitrogen uptake and, most importantly, higher nutritional value
compared to other perennial grasses. World plant breeding has created many varieties of perennial
ryegrass with specific eco-adaptability. The OECD World Trade List (2023) includes 1,738
varieties of perennial ryegrass. Foreign varieties are in most cases highly productive, but with poor
adaptability to our conditions, not long-lasting and unsuitable for direct implementation in
production. In IFC - Pleven, the first Bulgarian variety of diploid perennial ryegrass IFK Harmoniya
was created and registered in the country's variety list in 2010, a standard in Executive agency for
variety testing, approbation and seed control (EAVTASC), and in 2017 two new tetraploid
perennial ryegrass varieties Tetraniy and Tetramis were recognized. In Agricultural experiment
station (AES) - Sredets, a new variety of perennial ryegrass Strandzha, from a local population, was
created. From an economic point of view, pastures are the cheapest forage, but the key is the
availability of a sufficient amount of biomass with high digestibility and nutritional value. The
multi-cutting and perenniality of perennial ryegrass are important prerequisites for the formation of
the total biomass production for the entire period of use of the grassland. It is subjected year-round,
and for years, to the influence of environmental factors, with frequent stressful situations.
Resistance to the adverse factors of local environmental conditions is of great importance for
productivity and longevity. Tetraploids have been found to have many positive qualities: better
foliage, taller plants, higher forage and seed productivity, higher water and sugar content, higher
digestibility than diploids; faster germination; greater mass per 1000 seeds; better palatability; better
disease resistance; winter hardiness; higher nutritional value; ruminants have a preference for them,
and their creation is considered a major advance in perennial ryegrass breeding. In order to prolong
the use of pastures and increase the productivity and quality of biomass, from an ecological point of
view it is most rational to use appropriate biological fertilizers. All this determines the need for a
preliminary study of pasture ryegrass varieties suitable for the soil-climatic conditions in the Middle
Balkan region, and clarification of the technologies for cultivation in a separate crop or in mixtures
with other grasses. The inclusion of leguminous components leads to an increase in the protein
content of the biomass and a decrease in the degree of weeding. All the mentioned arguments
support the permanent relevance of the dissertation work.

I1. Purpose, tasks and research methods (hypotheses of the dissertation)

The aim is formulated briefly and clearly: to establish the possibilities for the production of
ecologically clean forage biomass with high nutritional value in the conditions of the Middle Balkan
through pure and mixed cultivation of perennial ryegrass, and the 4 tasks follow logically and the
planned experiments correspond to them. In the period 2020-2022, 3 field experiments were carried
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out at the Research Institute of Mountain Stockbreeding and Agriculture, Troyan, as well as
laboratory experiments to determine the quality of forage. In Experiment 1, the productivity and
quality of forage of 3 Bulgarian (Harmony - control, Tetrani and Tetramis - of IFK-Pleven) and 5
introduced varieties of perennial ryegrass were studied: Bokser (Germany); Belida (Denmark);
Esquire (Germany); Nira (Poland); Nui (UK), 8 in total, 6 of which are diploid and 2 tetraploid, in
upland, non-irrigated conditions. In Experiment 2, the influence of fertilization with Nano Sulfur
and Panamin AGRO, in different rates, on the productivity and quality of perennial ryegrass cultivar
Nui was established. Experiment 3 investigated the productivity and management qualities of
perennial in pure and mixed stands with leguminous species. Species and varieties used: perennial
ryegrass Nira, red clover Altaswede, white clover Apolo and bird’s foot trefoil Leo. The indicators
were studied: yield of fresh and dry mass; botanical analysis and herbage height; chemical analyzes
were performed according to classic laboratory methods: crude fibers according to Weende; crude
Kjeldahl protein; crude fat, Soxhlet; Ashes; moisture content; dry substance; calcium; phosphorus;
NFES (nitrogen-free extractive substances). Biochemical analyzes were carried out to determine the
structural fiber components of the cell walls: Neutral detergent fibers (NDF); Acid-detergent fibers
(KDV); Acid-detergent lignin (ADL) according to Van Soest and Robertson (1979); The degree of
lignification was calculated; gross energy (GB); exchange energy (EE); milk feed units (FUM);
feed growth units (FUG) according to Todorov et al. (2010); In vitro enzymatic digestibility of dry
matter (DMD) according to Aufrere (1982). Statistical analyzes were used: variance, correlation,
regression, one-factor analysis of variance (ANOVA); multiple comparison of means by least
statistically significant differences (LSDO0.05), using software: Analysis Toolpak for Microsoft
Excel 2010, Statgraphics Plus v.2.1 and STATSOFT Satistics for Windows 10.

Soil-climatic and meteorological characteristics are presented as the main provocative
background of the study of the reaction of species and varieties to abiotic stress in dynamics, years,
periods, indicators. All this shows that the doctoral student has mastered and applied a rich arsenal
of appropriate research methods and indicators.

I11. Visualization and interpretation of the results obtained. Literature used

Compositionally, the work as volume, structure and balance between the individual 11 parts
meets the requirements for such a study. The dissertation is written on 162 pages, including 22
tables, 24 figures, missing photos, 207 literary sources - 66 in Cyrillic and 141 in Latin, and of the
total number 122 are from 2015 and after, i.e. is 59% modern and latest sources. The introduction
introduces the topic, emphasizing the economic importance and technological approaches for
sustainable, ecological production of perennial ryegrass in pure and mixed legume component
crops. The literature review is comprehensive and targeted, written on 27 pages and includes 5
subsections: significance and distribution of perennial ryegrass; characteristics of perennial
ryegrass varieties, including Bulgarian; forage quality of perennial ryegrass compared with other
perennial grasses; mixed stands of perennial ryegrass with perennial legumes and influence of foliar
fertilization on perennial ryegrass forage quality. An excellent impression is made by the awareness
of the achievements of perennial ryegrass breeding in Bulgaria and in the world. Results and
discussion cover 50 to 128 pages, a total of 79 pages or 49% of the dissertation, and end with a
conclusion. It has been found that through agrotechnological approaches, namely variety selection,
foliar fertilization and intercropping with leguminous grasses, the productive potential and quality
parameters of perennial ryegrass forage can be significantly influenced. The essential importance of
the genotype (variety) in independent hay cultivation is proven, and the results confirm the value of
the Bulgarian breeding and, accordingly, the adaptive potential in improving the species. As a result
of the comparative testing of Bulgarian and foreign varieties of perennial ryegrass, it was
established that the Bulgarian tetraploid varieties Tetramis and Tetrany show the highest resistance
and productivity in the conditions of the Central Balkan. The fodder obtained from them has a
higher crude protein content. Another technological element - foliar fertilization significantly
affects the yield, the main chemical composition, the structural fibrous components of the cell walls
and the in vitro digestibility of the dry matter. It has been established that biofertilization with
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Panamin Agro has been proven to increase the yield of fresh mass and the content of crude protein
in dry matter. Mineral foliar fertilization with Nano Sulfur positively affects the participation of
perennial ryegrass in the amount of grass mass formed. The results of the mixed cultivation of
perennial ryegrass with leguminous grasses adapted to the conditions of the Middle Balkan (white
clover, red clover, bird’s foot trefoil), in terms of the energy nutritional value of the grass stand,
emphasize its high forage value and potential production importance for the mountainous regions of
Bulgaria. Forage quality was evaluated in terms of composition, digestibility, energy and protein
nutritional value across different sub-growths and years of perennial ryegrass and legumes cultivars.
Correlation and regression relationships were established between main qualitative and quantitative
parameters in the forage from pure and mixed grass stands, namely: the amount of the fiber fraction
correlates strongly negatively with the in vitro digestibility of the dry matter, the energy value of the
forage and the crude protein content. Crude protein content showed a statically significant influence
on digestibility and the number of forage units in the forage mass. Based on the overall
experimental activity, precise statistical processing of the results and competent discussion, 20
reliable conclusions were drawn, which I fully accept, and the set aim and tasks of the dissertation
were successfully fulfilled.

IV. Contributions of the dissertation

All contributions are distinguished by originality and relevance for forage production and
meadow farming under mountain conditions.

Scientific and theoretical contributions of an original nature

1. The development, productivity, quality and nutritional value of fodder of perennial
ryegrass varieties under mountain conditions were studied.

2. The influence of mineral fertilization with Nano Sulfur and foliar treatment with
biofertilizer Panamin Agro on the growth, development, productivity and quality of perennial
ryegrass on light gray pseudozolic soils was established.

3. Height, botanical composition and productivity of perennial ryegrass and leguminous
species in pure and mixed stands were determined.

4. The main chemical composition and structural fiber components of cell walls in perennial
ryegrass biomass after applied fertilization were analyzed.

5. The nutritional value and quality of perennial ryegrass in pure and mixed stands with
bird’s foot trefoil, white and red clover were evaluated.

6. Correlation and regression relationships were established between main indicators of
productivity and forage quality from grass stands of pure grass and legume forage crops and their
mixtures.

Contributions of an applied nature:

1. In the foothills of Bulgaria, tetraploid varieties of perennial ryegrass Tetramis and Tetrany
have the best adaptability, resistance and productivity.

2. The positive effect of treatment with Panamin Agro (250 g/da) in perennial ryegrass is an
alternative means of increasing the productivity and quality of the biomass.

3. Mixtures of pasture ryegrass with white and red clover are highly productive and suitable
for obtaining quality fodder in the conditions of the Middle Balkan.

Five scientifically based recommendations for practice have also been made.

V. Quality evaluation of scientific publications, presenting the dissertation results

The abstract corresponds to the structure of the dissertation, correctly presents the main
points and scientific contributions to the conducted research as a personal work of the doctoral
student. It is written on 46 pages, contains 15 tables, 18 figures and a summary. The dissertation
presents 2 scientific articles, one independent and one as the first author in a team with the scientific
supervisor and colleagues from RIMSA - Troyan, published in 2022 in the Journal of Mountain
Agriculture on the Balkans.



Brief biographical data of the PhD student

Magdalena Stancheva Petkova was born on 10.12.1976. She completed her higher
education at the Agrarian University - Plovdiv in 2016. - bachelor's degree in Agronomy - field
breeding, and in 2019 a master's degree in Crop production, with an excellent diploma. Since
01.12.2019, he has been an assistant at RIMSA - Troyan, Department "Mountain meadow and
fodder production". From 01.02.2023 she was enrolled as a doctoral student of independent
training, and two months later, from 21.04.23, she was dismissed with the right to defense. There
are excellent grades on graduations for doctoral minimums. She is a participant in 3 scientific
projects at the Agricultural Academy — Sofia and 1 at the MES ("Young Scientists" program). She
is the author of 9 scientific publications. She participated in 2 scientific forums in Romania in 2021.
and 2022, and 2 scientific conferences of the RIMSA - Troyan in 2021 and 2022.

Personal impressions of the PhD student

[ know Assistant Magdalena Petkova as a participant in a scientific project of IFC - Pleven,
of which I am the leader. As. Petkova is a responsible, dedicated scientist, presents her reports
precisely and on time and is preferred for teamwork. She is a worthy student and follower of Assoc.
Prof. Dr. T. Bozhanska and the colleagues from the meadow and fodder production department of
RIMSA - Troyan.

VI. Critical remarks, questions and recommendations to the candidate

Recommendations

=5 For perennial ryegrass, there is a differentiation of varieties according to:
ploidy level (2n, 4n), maturity group (early, mid-early and late) and direction of use (for fodder and
for decorative or sports-technical purposes), that is taken into account when choosing varieties for
comparative trials.

= Perennial ryegrass is a perennial plant of winter type and heading, i.e.
generative development occurs in the spring of the second year after sowing, and for the following
years, only in the first growth, the other regrowths do not have generative stems (ears), i.e. mowing,
grazing and growths, are not only in the "heading" phenophase, then more cuttings per year and in
total for the study period would be obtained. It is good to indicate the dates and height of cutting,
from there it will be clear for how long and under what weather conditions the growth was formed
and the relationship with the quality of the biomass.

CONCLUSION

The excellent awareness, the correct methodical conduct of the experiments, as well as the
in-depth interpretation and analysis of the obtained results allowed the doctoral student to register
important contributions - original, scientific and scientifically applied. The dissertation is a
methodologically well-placed and completed scientific work with a contribution to enriching the
theoretical basis of forage production and meadow farming in mountain conditions by establishing
suitable species, varieties, technological units with an ecological emphasis, including mixed crops. I
believe that the presented dissertation fully meets the requirements of the RSARB and the
Regulations for the terms and conditions for acquiring scientific degrees and for holding academic
positions in the Agricultural Academy — Sofia.

I express a completely positive opinion about the dissertation work and propose to award
Assistant Professor Magdalena Stancheva Petkova the educational and scientific degree "Doctor" in
the field of higher education 6. Agricultural sciences and veterinary medicine, professional direction
6.1. Plant production, scientific specialty "Forage production, meadow cultivation".

Hto /]

Date: 12/09/2023 Member of the scientific jury: D
(Prof. Aneliya Katova, PhD)
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