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CTAHOBHUIIE Bx. N2 H‘”/§IZ ..........

OTHOCHO JIMCEpTAllMOHEH TPY/l 3a MOJy4aBaHe Ha oOpa3oBaTeHaTa M Hay4yHa CTEHNEH
JlokTop” B obnact Ha Bucuie oOpa3oBaHHe ,,ArpapHM HAayKM M BeT€pUHApHAa MeIMIMHA™,
npodecuonanto Hanpasienue 6.1 PactenneBsicTBO, HayuHa cnenuansHoct IlouBo3nanue.

Tema u ABTOP HA IMCEPTANMOHHUS TPYA: mema Ha oucepmayuama: ,,Cmpykmypru
u xuoponocuynu ceoiicmea Ha Kapoonamnu Yepnozemu npu paziuyen HA4UH Ha
3emenonzeane, asmop lleemuna Huxonaeea Haueea - Ilanapkosa

Yjen HA HAYYHOTO Kypu: jom. aA-p bucep EmmioB Xpucros, npodecrHoHaaHO
Hanpasjienue 6.1 PactennerbacTBo, Hayuna cneunanHoct Ilousosznanme, ot MITA3P ,H.
ITymkapos*, HazHaueH cbce 3anosea PJ1 05-60/27.03.2026r.

I. AkTyajHoCT Ha H3c/IeBaHHS NMPod.ieM

Jlucepranmonuust Tpya .,CTPYKTYpHH M XHJPOJIOTMYHM cBoiicTBa Ha KapOonaTHH
YepHo3eMHu NpH pa3idyeH HAYMH HA 3€MENOJI3BaHe™ € NOCBETEH Ha €IMH aKTyalleH U BaXeH
HayyeH MpoOJieM, CBbP3aH CbC CTPYKTYpaTa M XHIPOJIOTMYHMTE CBOWCTBA HA M3CJIC/IBAHHUTE
nouBu. Ta3su Tema e BaKHA B CbBPEMEHHHTE IPEJIM3BUKATEICTBA HA KOHBEHIIMOHAIHOTO M
WHTEH3MBHO 3eMejeNie, KIMMATHIHHTE TPOMEHW, 3acHIeHa Jerpajalds M HYXKJaTa OT
omna3BaHe W YCTOWYMBO YIIpaBJIeHUE HA NMOYBeHUTE pecypcH. CTpyKTypara U XMIAPOJIOTHYHUTE
CBOWCTBA Ha MoYBaTa ca KJIIOYOBHM MMOKAa3aTeNlH 3a KayeCTBO HA IOYBUTE, KOMTO OIPEAENAT
BOJIHHS PEKUM, aepanusTa, IMpoyKTHBHOCTTA Ha KYJITYpHTE U YCTOHYMBOCTTA KbM €pO3Hs H
yIuIbTHsABaHe. B mpeiacrtaBeHuss Tpya YOeAMTENHO ce Moja4yepraBa 3HAYEHHETO Ha TE3H
NOKa3aTe M 3a OIIEHKA Ha MOYBEHOTO CHCTOSHUE U 32 YCTOHYMBOTO 3eMeJIeIHe, KOETO HallbJIHO
CHOTBETCTBA HA CHBPEMEHHUTE HAyYHHM TEHJICHLMH W TOJIUTHKH B 00JacTTa Ha IOYBEHHUS
MOHMTOPHHI M Olla3BaHe HA MOYBUTE. AKTYaJHOCTTA HA MPOBEJACHOTO M3CJIE/IBAHE € 3HAYMMO
nopaau ¢akra, 4ye KapOonaraure YepHozemH ca €IHM OT HaW-IUIOJOPOJHMTE M Hai-
obpaboTBaHuTe T1OYBM B bbiarapus, cieJoBaTelHO ca IOJUIOKEHH HAa CEPHO3HH
JIerpaialldOHHK TIPOLIECH KaTo, €pO3Hsl, yIUIbTHSBAHE, BIOIIaBaHe Ha CTPYKTypaTa u ap. Tosa
U3CIIE/BAHE € OT CHINECTBEHO 3HAUCHHE KaKTO 3a HayKaTa, TaKa M 3a IIPaKTHKara.

II. Iles, 32124 H METOIM HA H3C/IeABaHe (XHIIOTE3H HA JUCEPTANHOHHHSA TPY/)
[lesra e 106pe opopMeHa 1 JTOTHYHO 0OOCHOBAHA H € IIOCTUIHATA Ype3 U3IbJIHEHHE Ha
KOHKPETHW HAy4HHW 3a/1a4, CBBbP3aHU C ITpHJIaraHe Ha ChbBPEMEHHH METOJIH, CPaBHHUTEJICH
aHa M3 Ha QU3WYHWTE W XUMHYHHATE CBOWCTBA, BOJO3aJbpiKallara CrocoOHOCT, OIEHKA Ha
BOZIOTIPOBO/IHOCTTA. Omnpenenssin  ca  peepeHTHH CTOMHOCTH M yCTaHOBSBaHE Ha
B3aMMOBPB3KM MEX/Iy T[OJIydEHHUTE pe3yJITaTH Karo C€ W3IO0J3BaHH JMCICPCHOHEH,
PErpEeCHOHEH U JIPYTH CTATUCTHYECKH aHAJIM3H.

III. Busyaqmzauusi ¥ MHTEpOpeTanusi Ha nojgydenure pesyaratn. HsnmoasBana
JUTepaTypa

Taka npejcTaBeHus JUCEPTAIMOHEH TPy € paspaboren Ha o6wmo 165 cTpanuum, Karo

145 crpanuim ocHOBHA YacT ¥ 20 CTpaHUIM NPHIOKEHHUS. BCHMYKO TOBa BKIIIOYBA YBOJ, LET U



3aj1a4yM, JIMTEpaTypeH 0030p, O0EKT M METOAM Ha MU3CJIe[BaHE, PE3y/ITaTH, 3aKIIOYEHHE H
U3BOJIM, HAy4YHM [PHHOCH, NyONMKaAlMM, JUTeparypa M HpuiaoxkeHus. JlureparypHuTe
U3TOUHUIM ca 154, Karo u3TOYHMLMTE Ha Kupuiuia ca 49 a ocrananure 105 ca Ha natuHUNA,
KOETO ompejens jo0paTa OCBEJIOMEHOCT Ha JOKTOpPaHTa Ha HALMOHAIHO M OCOOEHO
MEKIYHapoHO HUBO. MMma 34 ¢urypu u uzoOpaxeHus, Karo HIKOH oT (urypure ca B TpH
gacTu a,b.c. [To-100pe 1merre j1a € CHUMKHTE CBINO J1a ce Homepupat. Tabmunure ca 36, xaro
UMa ¥ ome TabJIMIK B MPUWIOKeHUuATa. MeToMKara Ha u3cie/BaHeTo e Jo0pe pazpaboTeHa U
HayyHo oOocHOBaHa. M3mos3BaHM ca KakTO TPaJMIMOHHM, TaKa M CbBPEMEHHH METOIM 3a
onpezessiHe Ha CTPYKTYPHHUTE M XMIPOJOTHYHHMTE CBOWCTBA Ha I10YBATa, BKJIKOYUTEIHO:
KalWJIspPU-METPUYHE METOJH, u3naputesneH MmeroJ, TDR Ttexnosnorus, wmozenu Ha Ban
I'eHyxTeH, CTATHCTUYECKH AHAJIW3 — JMCIEPCHOHEH, PErpecHMOHEH M T.H. Pesynrarure or
M3CJIEIBAHETO Ca TMPEICTABEHH MO IPOOHO, CHCTEMATHYHO U JIOTHYHO. M3BbpILEH € 3a1bJI004eH
aHaM3 Ha MEXAHMYHMS CBbCTaB, XHUMHUYHUTE, (U3UKOXUMHUYHUTE, CTPYKTYPHHTE H
XHAPOJIOTHUHKUTE CBOMcTBA Ha u3caeBanute KapOonatnu YepHosemu.

KomOuHMpaHeTo Ha pa3jiMYHU METOJM I03BOJIABA IOJIy4aBaHETO HAa HAACKIHH H
toyHu pesyaratd. Cratucthyeckara oOpaboTKa Ha JaHHMTE € KOPEKTHO H3BHpIICHA H
OCHTYpsBa JIOCTOBEPHOCT Ha MoJydeHHuTe pesynrartu. Ilpeacraenu ca rpapuku, Tabimunu u
CTaTHCTHYECKH 3aBUCHMOCTH, KOWTO YJIECHSBAT BB3IIPUEMAHETO HAa HaydHaTa WHQPOpMAIHs
Pe3yaraTuTe ca MHTEPIPETHPAHH KOMIIETEHTHO KaTo rpa@uKuTe ca M3KIFOUMTEIHO TOYHH M
uHpopMaTUBHU. JIOKTOpaHTKaTa € HampaBWia JBJITO0 W HAyYHO OOOCHOBAHO 3aKIIFOYECHHE.
W3BoauTe ca 16 KaTto TOYHO ONMMCBAT HAIIPABEHUTE M3CJIC/IBAHHS.

IpunocH HA JHCEPTANHOHHHS TPY/L

1. Hayunu npuHOCH
[IpesicTaBeHUTe NMPUHOCH W3pa3siBaT 3HAYMM HAMpEIbK B II0OYBO3HAHUETO M IIO-
KOHKPETHO BBB (U3HYHUTE M XMMUYHHUTE CBOMCTBA, BOJ103a/IbpKaIIaTa
CIIOCOOHOCT, OLIEHKa Ha BOJIONPOBOJHOCTTa Ha moysara H JAp. Karo
GynjaMeHTATHH HAay4YHH [PUHOCH pasrpaHuyaBaM npuHocd oT Ne 1 mo 4.
Cw3aBaHe Ha HOBa EKCIepUMeHTaHa 0Oa3a JaHHM, OIEHKa Ha Bapuanuara H
omnpeiesisiHe Ha pedepeHTHH CTOHHOCTH pa3paboTBaHe HAa METOJMYEH MOIAXOI H
yCTaHOBSIBAHE Ha B3aUMOBPB3KH MEKJTY MTOKa3aTEIIH.

2. Hay4HO-nIpHJIOKHHU ITPHHOCH.
JlBa OT NMPUHOCHTE ca ¢ HAYIHO-TIPHJIOKEH Xapaktep M ToBa ca Ne 5 m 6.
[Ipeioxkena € HOBa MO-HUCKA IPaHUYHA CTOMHOCT Ha CTPYKTypHUs uHAekc (SI),
KosTo ja otaens aerpaaupanure Kapbonarnu Yepnosemu. Ilocnennus npunoc e
tecrBane W mnpwiaraHe Ha meroja TDR/MUX/MPTS BbBexkaane Ha METOH B
npaxkTHKara 3a nbpBH NbT B bwirapus. Ilpunoc Ne 3 mMoxe na MMa U NPHIIOKEH
Xapakxrep.

IV. Onenka Ha Ka4eCcTBOTO HA HAYYHHTE NMYOJHKAIHH, OTPA3ABALIH PE3yATATHTE B
AHCEPTALHATA
[punokenn ca 2 Opos myOiMKalMM, KaTo IbpBaTa € CaMOCTOsITEHa B CIHCAHHE
,.JlouBosznanue, Arpoxumus u Exonorus™ unaekcupana B WoS-CABI u nybiukysana mpe3
2023. Bropara nmyGnuKkanus € B PEHOMHPAHOTO CBeTOBHOM3BecTHO crucanume Geoderma




Regional B chbaBTOPCTBO, Kato JOKTOPAaHTA € METH Mojpes aBTop. Tasu cTaTus € ¢ MMIAKT
daxrop 3.1 u Q1, Koero mojgyepraBa HampaBeHUTE BOKHU (yHIAMEHTaTHU H3CIC/BAHUS 110
temata. Taka mpejacraBeHuTe MyOJMKAIMM HAbIHO [OKPUBAT HM3MCKBAaHUATA IO
m3uckBanusTa Ha 3PACPE u Ipasuiauka nHa CCA 3a OHC , JloxTop™.

V. Kpurnunu 0e/ie;KKH, BbIPOCH H NPENOPbKH KbM KaH/IHAATa

Hsimam kpuTH4HE GEIeKKH KbM JUCEpPTAINATa, HO MMaM HAKOH npenopbku. leme na
e no6pe, ako umaine Mop(OJOrHYHO ONMCAHHE M CHUMKM Ha ToyBeHuTe mpoduin. Peanno
¥Ma CHUMKA camo Ha npoduia B KoBaunia. JlanHuTe OT MpoQuiMTe HE ca Ja/IeHH eTHAKBO —
Ha MeCTa € M0-AbJIOOKO 10 XOPU3OHTH, HAKBJIE € CaMO Ha MOBBPXHOCTTA WK 1O ONpeJeIeHa
abnbounHa KakTo ¢ B Tpherenuk. VIHTepecHO miemne Ja € Ja ce u3cieaBaT GU3NYHATE H
BOJIHUTE CBOWCTBA U B 110-IbJIOOKH XOPU3OHTH.

Bbnpocu: ‘

1. Ilo kakpB HAa4YUH M KOM OT IPHIOKEHUTE NPOTHBOCPO3HOHHU TEXHOIOTHH

noa06paBar GU3MIHKUTE ¥ BOJHHTE CBOHCTBA HA NOYBATa?
2. Kaxksa e poJisTa Ha 3eJICHOTO TOPEHE B MOJIyYEHUTE Pe3yIraTu ?

3AKJIIOYEHUE

Bb3 OCHOBa Ha MPUIOKEHHTE OT JOKTOpaHTa paslMYHH METOAM Ha H3CIeIBaHe,
NIPaBUJIHO WM3BEJEHUTE EKCIICPUMEHTH, HalpaBeHHTe 000OMeHHs W W3BOAM CYUTaM, dHe
MPEJICTABEHUST IMCEPTALHOHEH TPy OTroBapsi Ha u3ucksanusrta Ha 3PACPB u IlpaBuiHuka
3a yCIOBHSITA W pela 3a NpUA0oOMBAHE HA HAy4HM CTCNICHM M 32 3a€MaHe Ha aKaJeMHYHH
bxHocTH B CCA.

ToBa MM JaBa OCHOBAHHE Ja OLCHS IMOJIOKUTEJIHO JMCEPTAllMOHHUS TPyA U Ja
npemioka JA CE IIPUCBAM na Ilsermna Huxomaesa Wimesa - Ilamapkosa
obpazoBaTenHata ¥ HaydHa creneH .Jlokrop” B obnact Ha Bucuie oOpa3oBaHHe ArpapHH
HAyKd M BeTepUHapHa MeJulHHA, npodecHoHanHo Hanpasienue 6.1 PacTeHHeBBACTBO,
HayuHa cnenuaiaHoct [louBosznanue.

///
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SCIENTIFIC OPINION

Regarding the Ph.D. thesis for obtaining the educational and scientific degree "Doctor"
in the field of higher education "Agrarian Sciences and Veterinary Medicine", professional
field 6.1 Plant Breeding, scientific specialty Soil Science

Topic and author of the Ph.D thesis: Topic: "Structural and hydrological properties
of Calcic Chernozems under different land use”, author Tsvetina Nikolaeva Ilieva - Paparkova

Member of the scientific jury: Assoc. Prof. Dr. Biser Emilov Hristov, professional
field 6.1 Plant Production, scientific specialty Soil Science, from the Institute of Agricultural
Research and Development "N. Pushkarov", appointed by order RD 05-60/27.03.2026.

I. Relevance of the research problem

The dissertation "Structural and Hydrological Properties of Calcic Chernozems under
Different Land Use" is dedicated to a current and important scientific problem related to the
structure and hydrological properties of the studied soils. This topic is important in the
contemporary challenges of conventional and intensive agriculture, climate change, increased
degradation and the need for conservation and sustainable management of soil resources. The
structure and hydrological properties of the soil are key indicators of soil quality, which
determine the water regime, aeration, crop productivity and resistance to erosion and
compaction. The presented work convincingly emphasizes the importance of these indicators
for assessing soil condition and for sustainable agriculture, which is fully consistent with
modern scientific trends and policies in the field of soil monitoring and soil protection. The
relevance of the conducted research is significant due to the fact that Calcic Chernozems are
one of the most fertile and most cultivated soils in Bulgaria, therefore they are subject to
serious degradation processes such as erosion, compaction, loss of the structure, etc. This
research has essential importance for science and practice.

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

The goals of Ph.D. thesis are well-formed and logically justified and it was achieved
through the implementation of specific scientific tasks related to the application of modern
methods, comparative analysis of physical and chemical properties, water retention capacity,
assessment of water permeability. Reference values were determined and relationships
between the results were established using a-nova, regression analysis and other statistical

analyses.

III. Visualization and interpretation of the obtained results and reference.
The dissertation work presented in this way is developed on a total of 165 pages, with
145 pages of the main part and 20 pages of appendices. All this includes an introduction, goal
and objectives, literature review, object and methods of research, results, conclusion and
inferences. scientific contributions, publications, literature and appendices. The reference
sources are 154, with 49 sources in Cyrillic and the remaining 105 in Latin, which determines




the good awareness of the Ph.D. student at the national and especially international level. There
are 34 figures and images, with some of the figures in three parts a, b, ¢. It would have been
better if the pictures were also numbered. There are 36 tables, but there are also more tables in
the appendices. The research methodology is well developed and scientifically substantiated.
Both traditional and modern methods were used to determine the structural and hydrological
properties of the soil, including: capillarity-metric methods, evaporation method, TDR
technology, Van Genuchten models, statistical analysis — a-nova, regression, etc. The results of
the study are presented in detail, systematically and logically. A thorough deep analysis of the
soil texture, chemical, physicochemical, structural and hydrological properties of the Calcic
Chernozems were studied.

The combination of different methods allows for obtaining reliable and accurate results.
The statistical processing of the data is correctly performed and ensures the reliability of the
received results. Graphs, tables and statistical relationships are presented, which facilitate the
perception of scientific information. The results are interpreted competently, as the graphs are
extremely accurate and informative. The Ph.D. student had made a long and scientifically
based conclusion. There are 16 conclusions, which accurately describe the research.

Contributions of the Ph.D. thesis

1. Scientific fundamental contributions:
The presented contributions represent significant progress in soil science, and more
specifically in physical and chemical properties, water retention capacity,
assessment of soil water permeability, etc. As fundamental scientific contributions,
I distinguish contributions No. 1 to 4. Creation of a new experimental database,
assessment of variation and determination of reference values, development of a
methodological approach and establishment of interrelationships between indicators.

2. Scientific and applied contributions.
Two of the contributions are of a scientific-applied nature and they are No. 5 and 6.
A new lower limit value of the structural index (SI) is proposed to separate the
degraded Calcic Chernozems. The last contribution is testing and application of the
TDR/MUX/MPTS method introducing it into practice for the first time in Bulgaria.
Contribution No. 3 may also be defined as an applied contribution.

IV. Assessment of the quality of scientific publications reflecting the results in the
dissertation
2 publications are attached. The first one is a publication in the journal "Soil Science,
Agrochemistry and Ecology" indexed in WoS-CABI and published in 2023. The second
publication is in the world-famous journal Geoderma Regional in co-authorship. Tsvetina
Paparkova is the fifth author in a row. This article has an impact factor of 3.1 and Q1, which
emphasizes the important fundamental research on the topic. Thus, the presented publications
fully meet the requirements of the ZRASRB and the regulations of the Agricultural Academy
for the ONS "Doctor".




V. Critical notes, questions and recommendations to the candidate

I have no critical remarks about the dissertation, but I have some recommendations. It
would be good if there were a morphological descriptions and photos of the soil profiles. In
reality, there is only a photo of the profile in Kovacica. The data from the profiles are not given
equally — in some places it is deeper in horizons, somewhere it is only on the surface or at a
certain depth as in Trstenik. It would be interesting to study the physical and water properties
in deeper horizons.

Questions:

1. In what way and which of the applied erosion control technologies improve the

physical and water properties of soil?
2. What is the role of green manure in the received results?

CONCLUSION

Based on the various research methods applied by the Ph.D. student, the correctly
conducted experiments, the generalizations and conclusions. I believe that the presented Ph.D.
thesis meets the requirements of the Law on Academic Research and Development of the
Republic of Bulgaria and the Regulations on the conditions and procedure for acquiring
scientific degrees and for holding academic positions at the Agricultural Academy of the
Republic of Bulgaria.

This gives me reason to positively evaluate the Ph.D. thesis and to propose to AWARD
Tsvetina Nikolaeva Ilieva — Paparkova the educational and scientific degree "Doctor" in the
field of higher education Agricultural Sciences and Veterinary Medicine, professional field 6.1
Plant Breeding, scientific specialty Soil Science.
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