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OMHOCHO Oucepmayuonen mpyo sa nonyuasane na obpazosamennama u Hayuna cmenen
w/Aokmop” ¢ o6nacm na eucwe obpasoeanue 6. Azpapnu nayku u eéemepunapna
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Tema u_aBrop ma amcepra HOHHUS Tpya: , Buonpoaykrusna u KavecTBeHa
XAPAKTEPHCTHKA HA NACHIIEH paiirpac (Lolium perenne L.) B Texnonornuen acnexr" c
aBTop ac. Marnanena Cranuesa ITerkosa.

Yaen wa mayumoro skypu: IIpod. n-p Hyperrunm Taxcum Taxcun, Arpapen
yHuBepcurer, rp. ITnosnus, npodecHonaHo Hanpasiienne 6.1 Pactenuennictso, Hay4Ha

ClEIHAIHOCT ,,PacTeHneBBCTRO”, OIPE/ICIICH 32 WICH HA HAYYHO XKYPH CHIJIACHO 3anoBej
NePJT 05-130/19.07.2023 r. ua Ilpencenarens na CCA.

1. Akmyannocm na uscnedsanusn npoénem

Cpezma CTapa IIJIaHUHA, KakKTO u HU3SCHSBaHE Ha TCXHOJIOTHUTE 33 OTTJICXK/IaHEe B
CaMOCTOSTEJIEH ITOCER HJIH B CMECKH C APYTH TPEBHU.

Hurepeckt xBM Te3u bypaxun BumoOBE TPEBH B bBbirapus e romsm u 3apaju
TI0TyaBaHETO Ha (ypakHa Maca ¢ BHCOKO Ka4eCTBO 3a )KHBOTHOBBJCTBOTO, KAKTO H 3a TOBa,

TCHETHIHOTO pa3sHOOOpasue Ha MoJICKuTe KYJITypH.
Or nay4na rnenna touka see TI0-TOIAMO 3HaYeHHe NpuIoOHBa H300pBT Ha (ypaskunu

I1. Ilen, 3a0auu u Memoou Ha uzcnedeane

[lenta va aucepranmonnara pabora e sicHo u Touno $opmymmpana, kato 3a Heiinoro
TOCTHIaHE ca IOCTABEHH YETHPH OCHOBHH 3a/1a4M. 3a M3NBIHEHHME HA MOCTaBeHaTa nen u
3allauM Cca M3BEJICHH TPH IIOJICKH CKCIEpuMeHTH B niepuona 2020-2022 r., B OITHTHOTO T10JIe
Ha ornen . Ilmanuucko nuBamaperso u dypakHO npoM3BOACTBO® KBM Uncruryra no
TUIAHUHCKO )KUBOTHOBBJICTBO U 3emenenue, rp. TposH.

B npoyuBanero ca Bimouenn TPH I0JICKH OIHTA:




[TbpBHAT omuT € cBBp3aH ¢ mpoyuBaHe HAa GBITAPCKH H HHTPOAYIIMPAHH COPTOBE
nacuimen paiirpac /Xapmonus, Bokser, Belida, Esquire, Nira, Nui, Terpanu u Terpamuc/,
OTIJICIK/IaHH TIPH MJIAHMHCKH YCIIOBHUS C L€ ONpeeNssHe MPOYKTHBHOCTTA W KAUYeCTBOTO HA
bypaxa.

Bropust HayuHOM3ClIeIOBaTENCKH EKCTIEPHMEHT € 3a YCTAHOBSBAHE BIMSHHETO HA
Toperero ¢ Hawo Csapa wu Ilamamun AT'PO, npuiaoxend B Pa3jiM4YHU JI03H, BBPXY
TIPOAYKTHBHOCTTA H Ka4€CTBOTO HA NACHINECH PAHTrpac, OTINIEK/IaH IIPH IUIAHWHCKH YCIIOBHS.
3a centbaTa Ha OMUTHHUTE MAPIE/H € U3MOJI3BAH MACHIIEH paiirpac (Lolium perenne L.) copt
Nui.

Tperusr onur e 3a onpesensiHe BE3MOKHOCTTA TACHITHUST paiirpac (Lolium perenne L.)
3a CaMOCTOATEITHO H CMECCHO OTTJIekK1aHe ¢ 0000BH JTMBa/IHH TPEBH. 3a cenTOa Ha TPEBOCTOHTE
Ca HM3MOJ3BaHH CBOTBETHO: MACHUICH paiirpac — copr Nira, YepBeHa IeTeMHA — COPT
Altaswede, 6sna nerenuna — copr Apolo u 3e3nan — copt Leo.

IonGpanu u npocnenenn ca gocrarbuen Gpoil MOKa3aTeH 3a MOCTHrAHE HA 1eJiTa Ha
u3cnenpanusTa. Iloapo6uo ca ommcanm Meromute Ha paGota IpPH TIOJICKH YCIIOBHS,
arpOTeXHHKATa Ha TIOJICKUA OTIUT, KAKTO H METO/ITE 3a CTATHCTHYeCKa 06paboTKa Ha JaHHHUTE,
TpsabBa na ce orGenexu, ye 06xBaThT Ha HanpaBeHOTO MPOYYBAHE € J0CTa TOJISIM, TIPOBEJICH
[TpH IIOJICKH yCIIOBHSL M MHOT'O IIEHEH OT MPAKTHYECKa M MPHUIIOKHA TJIeHA TOUKA.

Hanpasen e moapoGen mnoyseHo-KIMMaTHUeH W arpoOMeTeOpOJIOTHYEH aHalk3 Ha
paloHa Ha IPOBEX/IaHe Ha OMHUTA, KAKTO M HA FOMHUTE HA H3C/IeIBAHMSTA.

Il.  Busyanusayus u unmepnpemauus na noayuenume pesyamamu. Hznonzeana
Aumepamypa

JlucepTanmOHHUST TPy € HanucaH Ha 162 CTaHJapPTHH CTPAHMIIM U BKJIIOYBA 1 | OCHOBHHM
pasjiena, KOHTO 10 00eM, CTpYKTypa i GanaHe MekIy OT/ICIHATE YacTH OTrOBapsi HAI'BJIHO HA
H3MCKBaHUsATa 32 npuchxkaane Ha OHC «Jloktopy. ITonyuennte pesynratu ca 0606menn u
MHOTO J100pe OHarJIeleHH, Ype3 yMelo M3IOI3BaHe U UHTEpIpeTHpane B 22 tabaunm u 24
(urypu u nokassar criocoGHOCTTa Ha JIOKTOpaHTa 12 CHCTEMATH3UPa IOJyYCHUTE Pe3y/ITaTH
OT EKCIIEPUMEHTA.

Hanpasen e nompo6en u 3axb16049en muteparypen 0030p 1o TemMara, KaTo ca I0COYeHH
TIOJyCHHTE Hay4YHH PE3yJITaTH Ha peauna ObIrapcku M 4yXKIECTPaHHH H3CIIEOBATENH IO
pasriexnanuuTe npobuemu. Usnomauu ca 207 HayunH MyGIHKALHH, KOETO TTOKA3Ba MHOTO
no0pata MOATOTOBKA Ha JOKTOPAHTA MO OTHONICHHE HA HAKOH OCHOBHH EJIEMEHTH OT
TPOY1BAHETO HA MPOAYKTHBHOCTTA H KA4YECTBOTO Ha (ypaxk OT GBIrapcku W HHTPOIYLHPAHH
COPTOBE MACHILCH PAHTpac, OTIVICKAAH! BPXY HEMOJIMBHH IUIOLIM NPH TUIAHWHCKH YCIIOBHS,
BIMSHAETO HA TopeHeTo ¢ Hano Csipa u INanamun AI'PO, 1puioxKeH: B pa3iuynu 103H, BBPXY
NIPOAYKTHBHOCTTA M KQYECTBOTO Ha MACHILIEH paiirpac, OTIVIEK/aH BbPXY HEMOJIHBHH IUIOLIH
TIpH TITAHWHCKH yC/IOBHS, KaKTO M NPH YCTAHOBSBAaHE MPOAYKTHBHOCTTA M CTONAHCKHTE
Ka4yecTBa Ha MacuIleH paurpac (Lolium perenne L.), oTriexnan B caMOCTOSTEIHH H CMECEHH
TPEBOCTOM ¢ OOOOBH JIMBA/IHH TPEBH.

O6chknaHeTo Ha  MONYYEHHTE PE3yNTATH  OT eKCIIEpHMEHTa € HalpaBeHO
[IOCJIEI0BATEIHO, KOMIIETEHTHO H 3aJbJ00YEHO upe3 MHTEpPHNpeTHpPaHE Ha JaHHHTE B
ChOTBETCTBHEC CBC CHBPEMEHHHTE HAyYHHM JOCTH)KEHHsS B Tasu obiact. B 06CHKIaHETO
AIOKTOPaHTBT yMEJIO CHIIOCTaBs, CPaBHSIBA K KOMEHTHPA MOJIy4YeHHTe pe3ysITaTH Ha 6asara Ha
JlaHHUTE HA JpYTH aBTOpH. OT AMCEPTANMOHHHS TPYZ Ce BHK/IA, Y€ JOKTOPAHTHT MOXKE Ja
TPOBEX/Ia CAMOCTOSITEIHA T0JICKA eKCIIEPUMEHTAHA PaboTa M MPABHIIHO Ja MHTEpIpeTHpa
rojemMus 00eM MOJYYEeHH JaHHH, a M3MOJ3BAHHTE CTATHCTHYECKH METOMM 3a TSXHATA
00paboTKa NOBAIIABAT MPEIH3HOCTTA NIPH OIIEHKA HA Pe3yJITATHTE.

Pesynrature ca wmnTepnpernpanu npaBmiHO M 3amBAGOYEHO, KATO €A MOCOYEHH M
B3AHMOBPB3KUTE MEK/y OTACIHHTE IOKAa3aTeld B EKCIIEPUMEHTAa M ca CHIOCTABEHH ¢




PE3YITAaTH OT JAPYrd HU3CICOBAHHUS. E3uKBT ¥ cTHIBT Ha AACCPTALITHOHHHUA TPYJ Ca HAY4YHH,
CTE€THATH U NPaBHJIHU.

1V. Ilpunocu na oucepmayuonnun mpyo

Ha Gasara Ha nosyueHuTe pe3ynrarty ca HapaBeHH CleTHATE HAYYHO- TEOPETHYHH U
NPHJIOKHHU TIPHHOCH:

3a mpeB OBT B KOMIUIGKCHO MHOrO(aKTOPHO MpOy4BaHE e yCTaHOBEHa
POYKTHBHOCTTA HA (hypaska U € HalpaBeHa OLICHKA HA KAYECTBOTO M XPAHUTEIHATA CTOMHOCT
Ha cyxara OMOMaca OT COPTOBE NACHIIEH paiirpac MpH IUIAHMHCKH YCIOBHS. YCTAHOBEHO €
BJIMSHHETO HAa MUHEpaTHOTO TopeHe ¢ Hano Cspa u mictHOTO Tpetupane ¢ 6uotop INanamun
Arpo BBpXy pacTeka, Pa3BHTHETO, MPOIYKTHBHOCTTA M KAYeCTBOTO HA MACHIIHHS paiirpac
BbPXY CBCTIIOCHBH IICEB/IO30JIMCTH MOYBH U Ca YCTAHOBEHH YHCIICHH NApaMETPH 3a TEMIl Ha
pactex, OOTaHHYECKH CHCTaB M MPOJYKTHBHOCT HA IACHIIEH paiirpac u 6060BH (ypaxHu
TPCBH B CAMOCTOSTETHA H CMECEHH TPEBOCTOH. AHAIM3UPAH € OCHOBHUSAT XHMHYEH CHCTAB
Ca ONpE/ICICHH CTPYKTYPHHUTE BJIAKHHHHHM KOMIIOHEHTH Ha KJIEThYHHTE CTEHH B OHOMAcaTa Ha
MACHIIEH Palirpac cjie/l PHIIOKEHO MHHEPATHO H OPraHHYHO TOPEHE M € HAIPaBeHa OleHKa
Ha XpaHUTeTHATa CTOMHOCT U KAYECTBOTO Ha NACHIHUS Palirpac B CAMOCTOSITENIHH ¥ CMECEHH
TPEBOCTOM CBC 3Be3JaH, Osla W 4vepBeHa JeTemHA. [IpeAcTaBeHH ca KOpEJIALMOHHH M
PETPECHOHHH 3aBUCHMOCTH MEX/y OCHOBHH IOKa3aTelH Ha MPOJYKTHBHOCTTA W KA4eCTBOTO
Ha (ypaxka OT TPEBOCTOU HA CAMOCTOSTEIIHH KHTHH W 6060BH bypaxxHu KyITYpH U TEXHHTE
CMECKH.

YcraHOBeHO €, Ye 3a MNpeJIUIAHMHCKHMTE YCJIOBHS Ha bobarapus, ¢ Haii-106pa
J@ANTHBHOCT M YCTOWYMBOCT Ca TETPAIUIOWIHUTE COPTOBE macuuleH paifrpac TeTpamuc u
Terpanu. ITonoxurennusat edekt ot HeHCTBHETO Ha Ouonpoaykra [Tanamun Arpo (250 g/da)
NpH TPEBOCTOH OT NacHINeH paiirpac onpesiesns GHONPOLYKTa KaTO alTePHATHBHO CPEACTBO 3a
noJ00psiBaHe NPOYKTHBHOCTTA M KA4€CTBOTO Ha GHoMacata. CMECKHTe HA MACHIIHHS paiirpac
¢ Osi1a M YepBeHa JIeTeNMHA ca NPEACTABEHH KaTo MOJXOMSIIM 32 CHBMECTHO OTIVICHKIAHE H
T10TyaBaHe Ha BUCOKONPOAYKTHBHA M KayecTBeHa (ypaxkHa Maca IIpH ycioBusTa Ha CpeHa
Crapa nanuna.

V. Ouenka na kauecmeomo na Hayunume ny6auxayuu, ompaszaeauiu peyaimamume
6 oucepmayuama

IIpunoxenu ca e myGiuKaimu, NpsSKO CBHP3AHH C JMCEPTAllHOHHUS TPY/, OT KOMTO
C/IHa CaMOCTOSITENIHA M €/lHA B ChABTOPCTBO C HAYYHMSI PHKOBOAWTEN M KOJIETH, KAKTO W
ydactue B Tpu mpoekta. CymapHusAT Opoil Ha TOYKHTE HAJBMINABA MHHUMATHHTE
HayKOMCTPHYHH M3MCKBaHHsA 3a npuaoOMBaHe Ha oOpa3oBarenHaTa M Hay4yHa CTeleH
»»JIOKTOp®, ChriacHO 3aKkoHa 3a pa3BHUTHE HA AKAJIEMHYHHS CHCTAB B Peny6muka Beirapus.
Hsima nipesictaBen JOKyMeHT 3a MTHpPaHEe Ha CTATHHTE.

IIpencraBenusaT aBropedepar orpassiBa 06eKTHBHO CTPYKTypaTa ¥ ChIABPKAHHETO Ha
JIMCEPTallHOHHHUS TPYI.

SAK/IOYEHUE
B 3akmouenne Gux Mckan na M3THKHA, Ye MpeIToskeHHsT oT Marnanena CraHdesa
IlerkoBa mcepTanMoOHeH TPy O CTPYKTYpa H ChIbPIKAHHE OTroBapsi Ha BCUYKH W3HCKBAHHS
3a o0pasoBarenHaTa H Hay4Ha creneH ,,Jloktop”. ITo ChIIECTBO TOH € METOHYECKH no0pe
NIOCTaBEH U 3aBBPILICH HAY4YeH MPOIYKT.
Bb3 ocHOBa Ha HampaBeHOTO W3NOKEHHE JABaM IOJOKUTENHA ONEHKA HA
TIpe/iCTaBeHaTa 3a 3amuTa auceprauus. ToBa MM naBa ocHOBaHWe jaa rjaacyBam ,,3A” u



TIpeularaM Ha 4JICHOBETE Ha IOYMTaeMOTO HayyHo Xypu na npuchast ma Marnanena
CranueBa IlerkoBa o6pa3zoBarennara u Hay4yHa creneH ,Jloktop” B o0iacT Ha BHCIIE
obpasoBanue 6. ArpapHH HayKd U BETEPHHAPHA MEIUIIMHA, npoecHoHaNHO HarpasieHue 6. 1.

Pactennesnactso, Hayuna cnenmanuoct ,,dypaxHo IIPOU3BO/ICTBO, nunaﬂapCTZ)“'/ K

Hara: 18.09.2023 r. N3IOTBUJI CTAHOBHUIIETO:

Fv

rp. [InoBus /TIpod. n-p Hyperrun Taxcun/
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SCIENTIFIC OPINION

of a dissertation for obtaining the educational and scientific degree "Doctor (PhD)" in the
JSield of higher education 6. A gricultural sciences and veterinary medicine, Professional
direction 6.1 Plant Growing, scientific specialty "Forage production and grasslands"

Topic_and author of the dissertation work: Bioproductive and qualitative

characteristics of perennial ryegrass (Lolium_perenne L) in _a technological aspect,
authored by Assistant Magdalena Stancheva Petkova.

A member of the scientific jury: Prof. Nurettin Tahsin Tahsin, Agricultural University
of Plovdiv, professional direction 6.1 Plant Growing, scientific specialty Plant Growing,
appointed as a member of the scientific jury according to order No. RD 05-130/19.07.2023 of
the Chairman of the Agricultural Academy of Bulgaria (AAB) .

II. Relevance of the researched issue

Perennial ryegrass (Lolium perenne L.) is an economically significant and widespread
perennial grass species that is used for fodder, decorative and sports-technical purposes, etc.).
All this determines the need for a preliminary study of perennial ryegrass cultivars suitable for
the soil and climate conditions of the Central Balkan Mountain, as well as clarification of the
cultivation technologies for a pure crop or in mixtures with other species.

The interest in these fodder types of grass species in Bulgaria is also great because of
obtaining a high-quality fodder mass for animal husbandry, as well as for the fact that they are
suitable for growing in poor and disadvantaged areas and for preserving the genetic diversity
of field crops.

From a scientific point of view, the selection of fodder crops, adaptable and with high
resistance (tolerance) to the environmental conditions, which is a prerequisite for high
productivity, quality and ecological stability of plants, is becoming increasingly important. In
this regard, the presented dissertation work is extremely relevant for science and for agricultural
production, because it provides an answer to the question of improving elements of the
production technology of ecologically clean biomass with high nutritional value in the
conditions of the Central Balkan Mountain.

Research and systematic studies in this direction in recent years have been limited,
which is why the experiments presented in the present dissertation work are of particular
importance, which also determines the relevance of the research problem and the value of the
dissertation.

I1. Objective, tasks and methods of research work

The aim of the dissertation work is clearly and precisely formulated, as four main tasks
are set for its achievement. To fulfill the set objective and tasks, three field experiments were
conducted in the period 2020-2022, in the experimental field of the Department of Mountain
meadow farming and fodder production at the Research Institute of Mountain Stockbreeding
and Agriculture.

Three field experiments are included in the study:



The first experiment is related to the study of Bulgarian and introduced cultivars of
perennial ryegrass /Harmony, Bokser, Belida, Esquire, Nira, Nui, Tetrani and Tetramis/, grown
in mountain conditions with the aim of determining the productivity and quality of the fodder.

The second research experiment was to establish the impact of fertilizing with Nano
Sulfur and Panamin AGRO, applied in different doses, on the productivity and quality of
perennial ryegrass grown in mountain conditions. Perennial ryegrass (Lolium perenne 1.)
cultivar Nui was used for sowing the experimental plots.

white clover (4polo) and bird's-foot-trefoil (Leo).
A sufficient number of indicators have been selected and observed to achieve the goal of

e
be noted that the scope of the research is quite large, conducted under field conditions and very
valuable from a practical and applied point of view.

A detailed soil-climatic and agrometeorological analysis of the area where the
experiment was conducted, as wel as the years of the research, was made.

1v. Visualization and interpretation of the obtained results. References
The dissertation is written on 162 standard pages and includes 11 main sections, which,
in terms of volume, structure and balance between the individual parts, fully meet the
requirements for awarding the ONS «Doctory. The obtained results are summarized and very
well illustrated, through skillful use and interpretation in 22 tables and 24 figures and show the
ability of the doctoral student to systematize the obtained results of the experiment,
A detailed and in-depth literature review on the subject was made, indicating the

Nano Sulfur and Panamin AGRO, applied in different doses, on the productivity and quality of
pasture ryegrass grown on non-irrigated areas under mountain conditions, as well as in
establishing the productivity and economic qualities of pasture ryegrass (Lolium perenne L.)
grown in separate and mixed grasslands with legumes meadow grasses.

The discussion of the obtained results of the experiment is done consistently, competently
and thoroughly by interpreting the data in accordance with the modern scientific achievements
in this field. In the discussion, the doctoral student skillfully compares, compares and comments
on the obtained results based on the data of other authors. The dissertation shows that the

large volume of data obtained, and the statistical methods used for their processing increase the
precision when evaluating the results.

The results are interpreted correctly and thoroughly, and the interrelationships between the
individual indicators in the experiment are indicated and compared with results from other
studies. The language and style of the dissertation is scholarly, concise, and correct.

V. Contributions of the Dissertation

Based on the obtained results, the following scientific-theoretical and applied
contributions were made:



For the first time, ina complex multifactorial study, fodder productivity was established
and the quality and nutritional value of dry biomass of perennial ryegrass cultivars were
assessed under mountain conditions. The impact of mineral fertilizing 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 determined, and numerical
parameters were established for growth rate, botanical composition and productivity of
perennial ryegrass and legume species in pure crops and mixed grass stands. The main chemical
composition was analyzed and the structural fibrous components of the cell walls in the biomass
of perennial ryegrass after applied mineral and organic fertilizing were determined, and an
assessment was made of the nutritional value and quality of perennial ryegrass in pure and
mixed grass stands with bird's-foot-trefoil, white and red clover. Correlation and regression
dependences were established between main indicators of productivity and fodder quality from
grass stands grown as pure crops with grass species and legume fodder crops and their mixtures.

In the foot-hill of Bulgaria, tetraploid cultivars of perennial ryegrass, such as Tetramis
and Tetrani have the best adaptability and resistance. The positive effect of the impact of the
bioproduct Panamin Agro (250 g/da) in the grass stand of perennial ryegrass is an alternative
means of improving the productivity and quality of the biomass. Mixtures of perennial ryegrass
with white and red clover are suitable for joint cultivation and obtaining a highly productive
and high-quality fodder mass in the conditions of the Central Balkan Mountain.

VI.  Assessment of the quality of scientific publications reflecting the results in the
dissertation

Two publications are attached directly related to the dissertation work, one independent
and one co-authored with the supervisor and colleagues, as well as participation in three
projects. The total number of points exceeds the minimum scientometric requirements for
obtaining the educational and scientific degree "Doctor, PhD", according to the Law on the
Development of the Academic Staff in the Republic of Bulgaria. No article citation document
is submitted.

The presented dissertation abstract reflects objectively the structure and content of the
dissertation work.

CONCLUSION

In conclusion, I would like to point out that the dissertation proposed by Magdalena
Stancheva Petkova in terms of structure and content meets all the requirements for the
educational and scientific degree "Doctor, PhD". In essence, it is a methodologically well-
placed and complete scientific product.

Based on the presentation, I give a positive assessment of the dissertation submitted
for defense. This gives me the reason to vote "FOR" and I propose to the members of the
honorable Scientific Jury to award Magdalena Stancheva Petkova the educational and scientific
degree "Doctor, PhD" in the field of higher education 6. Agricultural sciences and veterinary
medicine, professional direction 6.1 Plant Growing, Scientific Specialty "Forage production
and grasslands"

Date: 18/09/2023 THE SCIENTIFIC OPINION WAS PREPARED BY:
Plovdiv /Prof. Dr Nurettin Tahsin/ 2
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