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OTHOCHO JIMCEPTAIMOHEH TPY/ 3a MoJTyyaBaHe Ha oOpasoBaTe/iHaTa U Hay4Ha CTCNCH
,JIOKTOp™
B o0s1acT Ha Bucie oOpa3zoBanue 6. ArpapHu HayKd U BETEpHHApHA ME/IUIIMHA,
npodecuonanno Hanpasinenue 6.1. PacreHneBbACTBO,

Hay4Ha CrelHaHOCT ,JlouBo3nanue™

Tema u aBTOp HA AHCEPTAUMOHHNS TPYA: .CTPYKTYPHU M XHAPOJIOrHYHH CBOHCTBA HA
KapGonarnn UepHO3eMH TIPH pa3iuueH HaYMH HA 3eMEMNOJI3BaHe™, aBTop IlBeTuna
Huxonaesa Uimesa-Ilanapkosa.

Ysten HA HAYMHOTO &Kypu: joiL. A-p Emun Usanos JluMnTpos, UITA3P ,,Hukona
INymkapos*- Codusi, npodecuonanto Hanpasienue 6.1, JlouBo3Hanue™

I. AKTyaqHOCT HA H3C/IeBAHNS npoliem

JlucepTalMOHHUAT TPYJA € TOCBETeH Ha npobGnem ¢ Oe3crnopHa Hay4YHa H
npakTHyecka 3HAYMMOCT. CTPYKTYPHOTO CBCTOSIHME M XHAPOJOTHHHMAT PEKHM Ha
foysata ca Ccpejl KIOYOBHTE MW3MEPEHHSl HAa HEHHOTO Gu3MYHO KayecTBo, a MpH
KapGonarute YepHO3eMH MMEHHO T ONMPE/E/AT YyBCTBHTEIHOCTTA KbM yIUTBTHSIBAHE,
3acylaBaHe W BOJHA epo3us. 3a beirapus ToBa € 0c0OeHO BaXKHO, Thil KaTo T€3H MOYBH
MMaT BMCOK TPOM3BOJICTBEH MOTEHIHA, HO €IHOBPEMECHHO C TOBA Ca YA3BHMH KbM

dmsuqua Jerpaaaunus rnpu NPOABIDKUTE/IHO 3€ME/ICJICKO U3I10JI3BaHE.

CBOEBPEMEHHOCTTA Ha pa3paboTKaTa ce YCHJIBA OT OLIC HAKOIKO oOcTosTeNCTRa.
[IbpBO, AMCEpTaUMsTa CTHIBA BBHPXY BJITOCPOYHH ONMTHH MOJIETA na WIIA3P H.
[TymKapoB®, KOETo MO3BOJIABA Ja Ce ThPCH HE CaMO MOMEHTHA XapakTepucTHKa, a H
Bpb3Ka C HATPyNaHUTE apXWBHH JIAHHH 3a CBHUIMTE obexTH. BTOpo, HampaBeH € psaKo
cpeliaH 3a HAUIMTE YCIOBHS Mapanel MKy PpaBHHHHH H HAKJIOHEHH TEPEHH,
BKTIOYMTE/IHO TIOUBH, MOJUIOKEHH Ha BojHA epo3us. Tpeto, Hape/l ¢ KIaCHYECKHTE METOAH
ca NPHIOKEHH M CHBPEMEHHH TOJXOJM 33 aHAIM3 Ha BOJO3AALPIKAHETO W TOPOBOTO

MPOCTPAHCTBO, KOCTO npujiaBa Ha TpyJaa HE caMo npeJaMeTHa, HO H MCT OJIn4YHa CTOMHOCT.

[lopazu TOBa OLEHsABAM TEMATa KaTo aKTyanHa, nobpe MOTHBHpaHa W 3HA4YMMa
KaKTO 3a CBHBPEMEHHOTO [0YBO3HaHMe, Taka M 3a [MpaKThkara Ha YCTOHYHBOTO

3€eMEeroJI3BaHe.




I1. Lea, 3a1a4un 1 MeTOAN HA H3C/IeABaHE (XHIIOTE3H HA AHCEPTAIHOHHHS TPY1)

Ilenta Ha aucepTalMOHHMA TPyA € (opMyJHpaHa SICHO M IOC/IEIOBATENHO, a
MOCTABEHUTE MET 3a/1a4u NMOKPUBAT JIOTHYHO LIe/IHs MU3CIIe/I0BAaTeICKH IIMKBI — OT u30opa
Ha MOKa3aTe/id U METO/M, Mpe3 CPaBHEHHETO HAa aHAIMTHYHM MOJAXOM, /I0 OlLEHKara Ha
BapUpaHeTo, pedepeHTHHTE CTOWHOCTH W  B3aUMOBPB3KHTE MEXKIY H3C/ICABAHUTE
cBoiicTBa. Makap auceprauusta jga He Qopmyaupa oTAeIHH pabOTHH XHMIOTE3H B
KJIaCHYECKH BHJI, B HESl ICHO CE€ OTKPOSBAT TPH M3CJICI0BATEICKH JONMYCKAHUA: Y€ HAYUHBT
Ha 3eMenoi3BaHe W penedbT MPOMEHAT CHIIECTBEHO (H3UYHOTO KayecTBO Ha
KapOonatuure YepHo3emHu; 4Ye MOYBO3AUIMTHHTE TEXHOJOTHH MOrar Ja OrpaHuyar
nposiBUTe Ha (M3UYHA Jierpajaius; U ye uznaputeaHust meroa ¢ TDR/MUX/mpts moxe
Ja Jaje ChIOCTaBHMAa M Mosie3Ha MHGOpMaIMs CHpsAMO TPAJIMLHOHHHMTE IMOAXOAM 3a

OINpEIC/IAHE Ha BOA0O3a/IbpiKallara CIocoOHOCT.

MeTtoauuHHAT anapar € cWiHa cTpaHa Ha Tpyaa. M3cneasanu ca Tpu obekra,
BKJIIOYHTEIHO TPUTrOAMIIeH nojacku onmut (2021-2023) ¢ poraius Ha NIIEHHIA U LlapeBUIa
M TPH CHCTeMH Ha no4BooOpaborka. M3mon3san e mmpok Habop ot nabopaTopHH H
TMOJICKK METOJM: ONpejesisiHe Ha MeXaHW4YeH ChCTaB, OPraHWyYeH BBIJIEpPO, KapOoHATH,
arperaTeH ChCTaB U BOJAOYCTOHYMBOCT, 0OeMHa U crieruyHa MIBTHOCT, BOJI03a/IbpiKaHe,
¢uiTpanms, Kakto U Mojenu Ha Po3un—Pamiep u Ban ['enyxTeH. OcoGeHO MONIOKUTETHO
OLICHSIBaM BKJIIOYBAHETO Ha JMCIEPCHOHEH, perpecuoneH, kopenauuoned u PCA anamms,
KOETO TM03BOJIsABAa pe3ysaraTuTe Jja ObJar pasrieaHd HE caMoO ONMCaTeslHo, a H

AHAJIHTHYHO.

I11. Buzyaausauusi 1 HHTEpHpeTanus Ha nojay4enure pesyararu. Usnoassana
JIHTEepaTypa

Juceprauusita e 100pe CTPYKTYpHpaHa U Clie/iBa iCHa BbTPELIHA JOTuKa. TekcThT
obxBaina yBoj, JureparypeH 0030p, 00eKT U METOH, pe3y/ITaTH, 3aK/II0YeHHE H HU3BOIIH,
NpUHOCH, nyOnuKaiuu 1 npuioxenus. Ilpeicrapsnero Ha pesynrarute € MHOro 6orato: B
OCHOBHHS TEKCT ca BKJIIOueHH 34 ¢urypu u 36 tabiauum, a B NPUIOKEHUSNTA — owie 5
TabumuM ¢ aeraiimzupann AanHu. ToBa cBHIETENCTBA 3a rojsiM 00eM eKCIIepUMEHTAIeH

MaTtepHall u 3a CTPEMEK KbM IMPO3PavHOCT HA aHallh3a.

I/lH'repnpeTaumna B 1o-rojisiMara CH 4acTt ¢© yﬁenmenﬂa U OIMpa Ha peajlHo
NOJIYUYCHHTC JIaHHH. CuiHa CTpaHa Ha JAucepralusaTa €, 4€ aBTopKara HE a6comom3upa
ed)eKTa OT MNOYBO3AIIUTHUTE TEXHOJIOHH, a KOPEKTHO IOKasBa, 4€ IpH TPHUIOJIUIICH

NepHoJl MOJOOPEHHeTO € YaCTHYHO M He BHHArW ycToW4MBO. Tasum HayyHa CABPKAHOCT
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NNoBHIIABa JOBECPHETO B H3BOIAMUTE. ﬂ,oﬁpo BIICYAT/ICHUE IIPABH H 0o0CBHKIaHETO Ha
OrpaHUYCHUATa NMPHU CBIIOCTABAHETO C ApXHBHHU JaHHH, KOraTo Ca H3IMO0JI3BAHH pPa3IHYHH

METO/IHKH.

Jlureparypuust 0030p € akTyaleH M chabpikaresnieH. llutupanara nmreparypa
BKMOYBa 154 u3TOYHMKA — ChYETaHWE OT KIACHYeCKH Objarapcku pa3paboTku u
CbBPEMEHHH MEXJIyHApOJAHM mnyOaMKalMM 10 TnoYBeHa (H3MKa, XHIPONEI0JIOrHs,
arperatHa cTaGMJIHOCT M OLICHKA Ha MOYBEHOTO KavecTBO. bubimorpadusra e qocrarpuna

o 00eM M e aJieKBaTHO non6paua CIIpAMO TEMaTHUKaTa Ha Tpy/ia.

IV. Ilpunocu Ha AucepTalHOHHHS TPY/ (OLEHSIBAT C€ MOOT/AEJTHO HAYYHO-
(yHIaMEeHTATHHTE U HAYYHO-TIPHJIOKHHTE IIPHHOCH)

JloktopanTtkara e (opmynupana wect npuHoca. Ilo chiecTBo ru npuemam, HO
CUMTaM, 4Ye T€ MMAT pa3jiMyHa TEXKECT M MOrar Mo-sicHo jJa Objar pasrpaHHYeHH Ha

Hay4YHO-(pYHIaMEHTATHH ¥ HAYYHO-TIPHJIOKHH.

KeM HayuyHO-(yHIaMEHTATHHTE NPUHOCH OTHAcAM: 1) mojydyaBaHeTO Ha HOBa
cbroctaBuMa 0a3a JaHHHM 3a CTPYKTYPHHTE H  XHJPOJOIMYHHTE CBOMCTBA Ha
KapGonaruure YepHozemu npu pasiuyeH Ha4MH Ha 3eMernoJi3BaHe, pesned M CTeneH Ha
€PO3HOHHO BB3/JCHCTBHE; 2) YCTAHOBSIBAHETO HA 3aBUCHMOCTH MEXJY arperupaHocrt,
YIUTBTHSIBAHE, BOJ03a/lbpiKaHe, acpauusi M pasnpeie/ieHHe Ha nopure; 3) KPUTHYHOTO
o0ChKZaHe Ha CTPYKTYpHHs MHJAeKC S| W aprymeHTHpaHeTo Ha MO-HMCKa IpaHH4YHA
CTOMHOCT 3a TO3HM MOYBEH THII; 4) TecTBaHEeTO Ha m3napurenuus meroa ¢ TDR/MUX/mpts

H OLICHKAaTa Ha HCTOBUTC Bb3MOKHOCTH B Gwrapcxa YCJIOBHA.

KbM Hay4HO-NPHIOKHHTE TPHHOCH OTHAcsM: 1) ompejensiHeTo Ha pedepeHTHH
CTOMHOCTH Ha peJMlia CTPYKTYPHH M XHJAPOJIOTHYHM TOKa3aTesld, KOMTO MOrar ja ce
M3M0J13BaT NPH MOHUTOPUHI Ha (Gu3nuHOTO KavecTBo Ha KapGonarHure YepHozemu; 2)
JIOKa3BaHETO Ha IOJIOKHMTE/ICH, MaKap M BCE Ol HE HANbJIHO cTabuiu3upaH, epexT Ha
NPOTUBOCPO3ZHOHHHUTE TEXHOJIOTMM BBPXY HacT OT [OKasaTeluTe 3a MOJUTOYBEHO
YIUTBTHSIBAHE, aepaiys M yCBOSEM BOACH KamaluTeT; 3) M3BEKAAHETO HA NMPAKTHYECKH

HACOKH 3a OLICHKa Ha JerpajallMOHHUs PUCK IIPH PABHUHHH M HAKJIOHCHH TCPCHH.

Bux noaueprai, ye He BCHYKH pe3y/ITaTH UMAT €/[HAKBa CTEleH Ha HOBOCT — 4acT
OT TAX MOTBBPXKJAABaT Be4e HM3BECTHH IMOCTAHOBKH 3a ys3BUMocTTa Ha KapGonatHute
YepHo3emMu KbM YIUIBTHSIBAHE M CTPYKTYpHa Jerpaiainus. Toa obaue He HamassBa
CTOMHOCTTA Ha TpyJa, 3alIOTO MOTBBPKIACHHETO € HANpaBeHO BBPXY HOB Habop OT

06€KTH, CbC CBbBPEMCHHHU METO/IM U B ﬂ06p€ AprymMeHTipad u3CJICA0BaTCIICKH MOJIXOA.




V. Onenka Ha Ka4eCTBOTO HA HAYYHHTE MYOHKAIHH, OTPA3ABAIIH Pe3y/JITATHTE B
AMCEePTALHATA

Ilo temara Ha jaucepraumsita ca npeiacraBeHd ase nybGiukanuu. [Ibpsarta,
CaMOCTOSATETIHA, € MOCBETEHA HAa NMPWJIOKEHHETO HA M3MAPHUTETHHs METOJ 3a Onpee/sHe
Ha BOJ03a/ibpiKalara criocOOHOCT M SICHO MOKAa3Ba JIMYHHS MPHHOC HA JIOKTOPAHTKATa KbM
METOMYHATa 4YacT Ha M3cieaBaHeTo. Bropara e B chaBTOpPCTBO M € myOiHMKyBaHa B
MexyHapoaHoTo crnucanue Geoderma Regional (Q1), koeto e cepuosen arecrar 3a
aKTyaJIHOCTTa Ha TeMaTHKaTa M 3a Bb3MOXKHOCTTA pe3yiaTarute jJa ObJaT KOMyHHKHpPaHH

U3BBH HALlHOHAJIHHS KOHTCKCT.

OuensiBam nyﬁmncauume KaTto CBHABPKATCIHO aJCKBAaTHH Ha JAUCCPTAIlMOHHHS
TpyaA Hu € 1106])0 Hay4YHO Ka4eCTBO. KonuyectBeHo HY6HHK3HHOHHH$[T INAaKeT HE € I'oJIAM, HO
TEMATU4YHO MNOKpHBa Hal-CBHLIECTBEHUTE pe3yiaraty U CBHACTCIICTBA 3a pe€ajlHa Hay4yHa

TPOYKIHSL.

IIpenocraBenusT aBropedepar oTpassiBa 00EKTHBHO CTPYKTYpaTa H ChIAbPIKAHUETO

Ha JUCEPTALlHOHHHUSA TPY .

VI. Kpurnunn 0e/1eKKH, BHIIPOCH H NPENOPbKH KbM KAHIHIATa

K®M jgucepraumoHHMs TPy MMaM cieHHTe ONeKKH M NMPEenopbKH, KOUTO He
HamassBar ofmiara MM MOJIOKUTeNHa oneHka. Ha nbpBo Mmscto, BbB BapuanT T2 ca
KOMOMHHpaHH HAKOJIKO arpOTeXHHYECKH €JeMEeHTa — MHHMMaiHa o0paboTka, HanmpeyHo
pasrnosiaraHe crnpsAMO HaKJIOHa, MOKPUBHA KYJITYpa U 3eeHO TopeHe. ToBa e onpasaHo OT
rjaejHa To4Ka Ha NpaKTHKAaTa, HO 3aTPy/HsABA H30JIMPAHETO HA WHANBHIYAIHHS IPUHOC Ha
BCEKM KOMNOHEHT. B Obaemu wuscnenpanus 6u Ouiio mose3Ho otrenHuTe (HAKTOpH JAa

ObJaT TECTBAaHH M CAMOCTOSITEITHO.

Ha BTOpOo MsACTO, NMpEeIoKEHHETO 3a MOHWKABAHE HA IrpaHHMYHATa CTOMHOCT Ha
CTPYKTYPHHUS MHJEKC SI OT 5 Ha 4 € MHTEPECHO U MOTEHIHATHO Ba)XKHO, HO CIIOPEJ MEH ce
HYXJae OT BajqujupaHe BbpXY no-mmpok Habop or KapOonatnu YepHoszemu u, 1o
Bb3MOJKHOCT, BbPXY JApYrd OJIM3KK MOYBEHH pa3HOBHAHOCTH. Ha TpeTto MscTo, Ha OTAeHH
MECTa pe3yJiTaTHAaTa YacT € CHIIHO HACHUTEHA C YMCIIOBH JaHHHU, KOETO 3aTpy/HsaBa Obp30TO
U3B/IMYAHE Ha Haii-chbllecTBeHuTe 00001menns: B Obaemu nybnukanuu 61 6uino nonesHo
4acT OT MaTtepHaia ja ObJe NAONBIHHTEJIHO CHHTE3HpPAH B MHTErpasiHM TabIMIM WIIH

CXEMH.



BuB BPb3Ka € TPya MOCTABAM CJIeIHHTE BHIIPOCH KbM JI0KT OpaHTKaTa:

1. KakbB MMHHHMaEH CPOK Ha MOHHTOPHHI criopesl Bac e HeoOXoauM, 3a 1a Moxke
e(eKThT OT NOYBO3AWMTHUTE TEXHONOTHH BBPXY (M3HYHOTO KAYECTBO HA CPEHO

eposupan Kapbonaren YepHo3eM /1a ce OlleHH KaTo yCTOHYMB, a HE KaTO BpeMeHeH?

2. Koit or enemeHTHTe Ha TexHouorusita T2 cuurate 3a Hal-CBIECTBEH 3a
Ha0J0/1aBaHOTO NOAOOPeHHe Ha 4YacT OT (M3HYHMTE MMOKA3aTeNd — MHHMMAJIHATA
00paboTka, HANPEYHOTO pasmojaraHe CHpPSAMO HAKJIOHA WM BK/IIOYBAHETO Ha

NIOKPHBHA KYJITYpa M 3€JIeHO TopeHe?

3. Ilpu kakBu ycioBus npe/uioskeHara ot Bac no-nucka rpanuyna croiinoct Ha SI 6u
MOrja Jia ce HM3M0ji3Ba KaTo pabOTeH KpUTepHil B NpakTHKara M B HAlHOHAJICH

MOHHTOPHHI" Ha noysure?

3AK/IOYEHUE

Bb3 ocHOBa Ha aKkTyanHOCTTa Ha Temara, sCHaTa LeT M 3aJaud, KOPEKTHO
NoJAOpaHHs W IPHIOKEH METOJMYECH WHCTPYMEHTApPHYM, 00eMa Ha eKCIepHMEHTATHHS
Marepual M [OJyYeHHTE Hay4YHH M HAYYHO-TIPWIOKHH PE3YJITATH CYMTaM, ue
AaucepraiMoHHMAT Tpya Ha llBermna Hukonaesa Wimesa-lIlanapkosa mnpescrapisiBa

3aBBPLICHO CaMOCTOATE/IHO HAYYHO U3CIIC/IBAHE.

Cnopex MeH TpyabT CBHOTBETCTBA HA MW3HCKBAHMATA 3a NpPHCHXKAHE Ha
obpasoBareHata M Hay4Ha CTeNeH ,,JJOKTOP™, MOpaJ M KOETO JIaBaM MOJIOKHTEIHA OLEHKA
H NpejiiaraM Ha yBa)KaeMOTO Hay4HO ¥KypH Ja npuchau Ha I[Bernna Hukonaera Unuesa-
[NanapkoBa oGpasoBarennara u Hay4yHa CTeneH . JIOKTOp™ B 06J1aCT Ha BHCIIE 00pasoBaHHe
6. ArpapHu HaykMu M BeTepHHApHA MeJMIMHA, NpodecHoHanHo Hamnpasienue 6.1.

PactenueBn/icTBO, HayuHa criennanHoct .. Jlousosnanue™.

Tata: ... £9.01. M'UOV M3IOTBUJI CTAHOBHIIETO:
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SCIENTIFIC OPINION

on a dissertation submitted for the award of the Doctor (PhD) degree
in Higher Education Area 6. Agricultural Sciences and Veterinary Medicine,
Professional Field 6.1. Crop Production,
Scientific Specialty "Soil Science"

Topic and author of the dissertation: "Structural and Hydrological Properties of Calcic
Chernozems under Different Land-Use Types," by Tsvetina Nikolaeva Ilieva-Paparkova.

Member of the scientific jury: Assoc.Prof., PhD Emil Ivanov Dimitrov, ISSAPP “Nikola
Pushkarov”- Sofia, Professional Field 6.1, "Soil Science"

I. Relevance of the research problem

The dissertation is devoted to a problem of unquestionable scientific and practical
significance. The structural condition and hydrological regime of the soil are among the
key dimensions of its physical quality, and in Calcic Chernozems they largely determine
susceptibility to compaction, drought stress, and water erosion. This is especially important
for Bulgaria, because these soils have high production potential while remaining

vulnerable to physical degradation under prolonged agricultural use.

The timeliness of the study is reinforced by several additional circumstances. First,
the dissertation builds on long-term experimental fields of the Nikola Pushkarov Institute
of Soil Science, Agrotechnologies and Plant Protection, which makes it possible to seek
not only a snapshot characterization but also a link with the accumulated archival data for
the same sites. Second, it provides a comparison that is still relatively rare under Bulgarian
conditions - between level and sloping terrains. including soils affected by water erosion.
Third, alongside classical methods, contemporary approaches for analyzing water retention
and pore space have been applied, which gives the work not only subject-specific but also

methodological value.

For these reasons, I consider the topic relevant, well motivated, and significant both

for contemporary soil science and for the practice of sustainable land use.

IL. Objectives, tasks and research methods (working hypotheses of the dissertation)
The aim of the dissertation is formulated clearly and coherently, and the five tasks

set out cover the entire research cycle in a logical way - from the selection of indicators

and methods, through the comparison of analytical approaches, to the evaluation of

variability, reference values, and the relationships among the properties studied. Although



the dissertation does not formulate separate working hypotheses in the classical sense,
three research assumptions are clearly discernible: that land use and relief substantially
alter the physical quality of Calcic Chernozems; that soil-conservation technologies can
limit manifestations of physical degradation; and that the evaporation method using
TDR/MUX/mpts can provide comparable and useful information relative to traditional

approaches for determining water-retention capacity.

The methodological framework is a strong aspect of the study. Three sites were
investigated, including a three-year field experiment (2021-2023) with a wheat-maize
rotation and three tillage systems. A broad set of laboratory and field methods was used:
determination of particle-size distribution, organic carbon, carbonates, aggregate
composition and stability, bulk and particle density. water retention, filtration, as well as
the Rosin-Rammler and van Genuchten models. I particularly value the inclusion of
ANOVA, regression, correlation, and PCA analyses, because they allow the results to be

considered not only descriptively but also analytically.

I11. Presentation and interpretation of the results. Literature used

The dissertation is well structured and follows a clear internal logic. The text
includes an introduction, literature review, materials and methods, results, conclusions and
inferences, contributions, publications, and appendices. The presentation of the results is
particularly rich: the main text contains 34 figures and 36 tables, while the appendices
include a further 5 tables with detailed data. This testifies to a large volume of

experimental material and to the author's commitment to analytical transparency.

The interpretation is, for the most part, convincing and grounded in the data
actually obtained. A strength of the dissertation is that the author does not overstate the
effect of soil-conservation technologies, but correctly shows that over a three-year period
the improvement is partial and not always stable. This scientific restraint increases
confidence in the conclusions. A good impression is also created by the discussion of the
limitations involved in comparing the new results with archival data when different

methodologies have been used.

The literature review is up to date and substantive. The references cited comprise
154 sources - a combination of classic Bulgarian studies and contemporary international
publications in soil physics, hydropedology, aggregate stability, and soil quality
assessment. The bibliography is sufficient in scope and appropriately selected in relation to

the topic of the dissertation.



IV. Contributions of the dissertation (fundamental scientific and applied scientific
contributions assessed separately)

The doctoral candidate has formulated six contributions. I accept them in substance,
but I believe they differ in weight and could be distinguished more clearly into

fundamental scientific and applied scientific contributions.

Among the fundamental scientific contributions I include: 1) the creation of a new
comparable database on the structural and hydrological properties of Calcic Chernozems
under different land-use types, relief conditions, and degrees of erosional impact; 2) the
identification of relationships among aggregation, compaction, water retention, aeration,
and pore-size distribution; 3) the critical discussion of the structural index SI and the
argument for a lower threshold value for this soil type; and 4) the testing of the evaporation
method with TDR/MUX/mpts and the assessment of its capabilities under Bulgarian

conditions.

Among the applied scientific contributions I include: 1) the determination of
reference values for a number of structural and hydrological indicators that can be used in
monitoring the physical quality of Calcic Chernozems; 2) the demonstration of a positive,
although not yet fully stabilized, effect of erosion-control technologies on some indicators
of subsoil compaction, aeration, and plant-available water capacity; and 3) the derivation

of practical guidance for assessing degradation risk on level and sloping terrains.

I would emphasize that not all results have the same degree of novelty - some
confirm already established views on the vulnerability of Calcic Chernozems to
compaction and structural degradation. This, however, does not diminish the value of the
work, because the confirmation is made on a new set of sites, with contemporary methods,

and within a well-argued comparative design.

V. Assessment of the quality of the scientific publications reflecting the results of the
dissertation

Two publications are presented on the topic of the dissertation. The first, a single-
author paper, is devoted to the application of the evaporation method for determining
water-retention capacity and clearly demonstrates the doctoral candidate's personal
contribution to the methodological part of the research. The second is co-authored and
published in the international journal Geoderma Regional (Q1), which is a strong
attestation both to the topicality of the subject and to the possibility of communicating the

results beyond the national context.



[ assess the publications as substantively adequate to the dissertation and of good
scientific quality. Quantitatively, the publication package is not extensive, but thematically

it covers the most significant results and testifies to genuine scientific output.

The submitted abstract objectively reflects the structure and content of the

dissertation.

VL. Critical remarks, questions and recommendations to the doctoral candidate

I have the following remarks and recommendations regarding the dissertation,
which do not diminish my overall positive assessment. First, variant T2 combines several
agrotechnical components - minimum tillage, cross-slope orientation, a cover crop, and
green manuring. This is justified from a practical perspective, but it makes it difficult to
isolate the individual contribution of each component. In future research, it would be

useful for the separate factors to be tested independently as well.

Second, the proposal to lower the threshold value of the structural index SI from 5
to 4 is interesting and potentially important, but in my view it needs validation on a
broader set of Calcic Chernozems and, if possible, on other closely related soil varieties.
Third, in some places the results section is very dense with numerical data, which makes it
harder to extract the most important generalizations quickly; in future publications, it
would be useful for part of the material to be further synthesized into integrated tables or
schematic summaries.
In connection with the dissertation, I would like to put the following questions to the
doctoral candidate:

1. In your view, what minimum monitoring period is necessary for the effect of soil-
conservation technologies on the physical quality of moderately eroded Calcic

Chernozem to be assessed as stable rather than temporary?

2. Which element of technology T2 do you consider most essential for the observed
improvement in some of the physical indicators - minimum tillage, cross-slope

orientation, or the inclusion of a cover crop and green manuring?

3. Under what conditions could the lower threshold value of SI proposed by you be

used as a working criterion in practice and in national soil monitoring?

CONCLUSION
Based on the relevance of the topic, the clearly formulated objectives and tasks, the
properly selected and applied methodological toolkit, the volume of experimental material,

and the scientific and applied scientific results obtained, I consider the dissertation of



Tsvetina Nikolaeva Ilieva-Paparkova to constitute a completed and independent piece of

scientific research.

In my opinion, the dissertation meets the requirements for the award of the Doctor
(PhD) degree; therefore, I give it a positive assessment and propose that the respected
scientific jury award Tsvetina Nikolaeva llieva-Paparkova the Doctor (PhD) degree in
Higher Education Area 6. Agricultural Sciences and Veterinary Medicine, Professional
Field 6.1. Crop Production, Scientific Specialty "Soil Science".
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