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I. Kparko npeacraBsine HAa JOKTOPAHTKATA

[{Beruna IlanapkoBa e poxena mpe3 1989 romuHa M 3aBbpIIBA MaruCThpCka
nporpama Ha JlecOTeXHHYECKHs YHHBEPCHTET B MEpHOIaA 2008 - 2017 romuHa CBC
CHELMAIHOCT ,,MH)KeHep 1o ropcko cronancTso™. [To Bpeme Ha cneiBaHETO CH Ts 3aBBPLIBA
CIeLMANM3UPAHA KypcoBe MO II0YBO3HAHME, AHIVIMICKH €3MK M M0 TNpHIOKEHHE Ha
CTATHCTHYECKH METO/IH B HAYYHHUTE H3CIICABAHHS.

Ts yuacTBa B JIBE MEKAyHapoJHH crnenuanmmsauuu B JIioOimH, [Tomma u B
Bynanema, Yurapus, kakto # B 10 Hanuonamsu npoekra no ®HHW u B npyru nporpam, B
KOWTO HM3BBpIIBA AHAIM3M 3a ONpeJielsHe Ha (u3MYHMTE CBOHWCTBA HA TMO4YBATE H
nabopaTopHH M3CIEIBAHMS 110 ONMPE/CNCHH METOJMKH. Y4YacTBa C JOKJAIM H TOCTEpH B
HayuHH KoH{epeHuuu, uMa 12 HayyHu TpyJa M Y4YacTBBa B HANMCBAHETO HA €]HA
MOHOTpadus.

[I. O6ma xapaKTepHCTHKA HA ANCEPTALMATA H aBTOpedepaTa — 00em H

CTPYKTYpa
Jlucepranusta Ha [lamapkoBa e ¢ obem or 164 crpaHHIy, oopmenu B 8 riasH,
BKUTIOUMTENHO 34 urypn, 36 Tabaunu, oOmyM H3BOAH U CIUCHK C H3I0JI3BAHA INTEpaTypa oT
154 3arnasus, or kKouto 49 Ha kupuwmna u 105 Ha raTHHALA.
AstopedeparsT € ¢ obem or 41 crpanuuM, oOXBala OCHOBHHTE TJIaBH Ha
JIMCEPTAIMATA, ¥ BKIIOYBA B H3BOIHTE U IPHHOCHHUTE EJIEMCHTH HA JUCEPTALHATA.
III. AKTyaJHOCT HAa H3C/IeJBAHNUS NPod.IeM

CTpykTypara W XHJPOJOIHYHHTE CBOWCTBA HA MOYBAaTA Ca €IHH OT OCHOBHHTC

[IOKA3aTe/| 3a Ka4eCcTBOTO Ha mousuTe. Te3u cBOMCTBA ONpEENAT NMPOLECHTE HAa NPEHOC H

3abpKaHe Ha BOJA W JAPYrH CyOCTaHUMHM B TO4BATa, PEryJIMpar XWIAPOJIOTHiHHS,




aepalMOHHMS, TOIUIHHHUSA U XPAHUTEIHHA i PEXUMH, BIHAAT BHPXY 1o4YBo00OpazoBaATEIHHTE
MpPOLECH U MPOJYKTHBHOCTTA HA KYITYPUTE.

XHAPONOrHYHATE CBOHCTBA HA MOYBATa 0OYCHABAT CTETICHTA HA arpOCKOJIOTHIHH
PHCKOBe, CBBP3aHH ChC 3acylllaBaHe, NPEOBNAKHSIBAHE H HA H3MHUBAHC Ha XPaHUTEJIHHUTE
gemiecTBa. IIpH MPOAB/DKHTENHO AKTHBHO IOJ3BAHE IOYBHTE BIOIIABAT Gu3uyHUTE CH
CBOJCTBA B pa3/IMyHa CTENEH B 3aBUCHMOCT OT TCHETHYHHUTE CH 0COOEHOCTH.

JlucepranmonHata pa3pabOTKa TpEJCTABIABA WHTEPECHO HANpaBICHHE HA
[OYBO3HAHMETO B KOHTEKCTA HA ONAa3BaHETO Ha OKOJIHATA CpeJia.

IV. JluTepaTypHa 0CBEAOMEHOCT H TEOPETHYHA NOATOTOBKA HA KAHWIATKATA

JlucepranTkata € A0Ope OCBEIOMEHA M H3MON3Ba WIHMPOK KpPBI' JIHTEPATypPHH
W3TOUHHINA 32 J1a 060CHOBE H30paHUTe METOM 3a M3C/e/IBaHe 1 3a 00paboTKa Ha JaHHHTE OT
HEHHUTE HAYYHU U3CIIC/BAHHS.

[IpernebT HAa CIMCHKA HA M3MOJI3BaHATA B JHCEPTALMATA JIATEPATypa, BKIIOYBAIIA
154 sarmaBus mokassa, 4e [lamapkosa mo3HaBa 100pe peauua myOiMKaluu B obnactTa Ha
[IOYBO3HAHMETO M MOJEJMPAHETO M TpaBH KPUTHYEH AaHagM3 Ha HEJOCTATBIMTE Ha
noceramuuTe paspaborku. Ts nokassa 100pa IuTepaTypHa OCBEAOMEHOCT, 3a Ja obocHOBE
u36panusa MoaXo/ npH paspaborkara. MscieiBaHuaTa no JMCEpTalMATa ca NPOBEACHH B
OCHOBHH ONHTHH T0JIETA ¥ B arPOXHMHUHHTE 1a6OPaTOPHH Ha HHCTHTYT ,,ITy1iKapos™.

B mesita Ha M3CIEABAHETO € BKIIOYEHA OLCHKA HA CTPYKTYPHH H XHIPOJIOrHYHH
nokasarenu Ha Kap6onarau UepHo3eMH NpH pasjiMyeH HAUYHH HA 3€MEINOJ3BaHe OT paBHHHHH
Tepenn B 3emuminara Ha Kopaunia, MOHTaHCKO Tpecrennk, [1neBeHcko, KakTo U BBPXY
HAKJIOHEHH TePeHH, TOJUIOKEHH Ha BOIHA €PO3Hs B 3eMJIMLIETO HA TPHCTEHHUK, PyceHcko.

OCHOBHHMTE 3a/laud BKIIOYBAT: OOOCHOBaBaHE Ha INpPHUHIMIA 32 OTKPHBAHC H
PerHCTpHpaHe Ha CBBP3aHH C BPEMETO ChOMTHS M JICHHOCTH Ha NPOU3BOUTES B MOJIETO Bb3
OCHOBa Ha KOHKDETHH JAHHM; OIEHKA Ha CEJICKOCTONAHCKH IUIOMH C nobpa 3emeznesncka
NPAKTHKA; MpHJIAaraHe Ha HOBM METOAM M MOJENHM 3a ONpeJeNsHe MOoKa3aTe/id Ha MOuBEHA
CTPYKTypa M XHIpOJIOrH4HH cBoicTa Ha KapOonaTHu YepHo3eMHu IpH HeoOpaboTBaeMH H
06paboTBaeMH IUIOLIH OT PABHHHHH TEPEHH, KAKTO M NPH MOJICKA OIHKTH C IBE KYJITYPH H TPH
CHCTEMH HA 104YBOOOpabOTKAa BHPXY HAKJIOHEHH TEPeHH; CPaBHABAHEC HA TPAJAMIHOHHH H
HOBM METOJIH 3a ONpE/Ie/ISHETO Ha BOJO3aAbpkamaTa CriocoOHOCT Ha Mo4Bara; ONnpe/e/iHe
HA BOJOTMPOBOAHOCT HA TOYBATa NPH HHCKH CTOMHOCTM HA MAaTpPHYHMA MOTEHUMAl B
HEHACHTEHA MOYBa; OIEHKAa HAa BapMPAHETO Ha CTPYKTYPHHTE M XHIPOJOTHYHHM MOKa3aTC/H
npu KapGonarau YepHosemMu M CTCNEHTa Ha NpOABABAHE Ha ¢u3nyHa jerpajanus TpH

paBHHHHH TEPEHH H BBPXY CKJIOHOBE, MOJJIOJKEHH Ha BOJHA €pO3Hi; yCTaHOBABAaHE Ha
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B3aMMOBPBH3KHTE MEXKLY H3C/IEABAHATE MOKA3ATEIH C 1Ie/l OLCHKA Ha (akTopuTe U epexra OT
[pHJIAraHATe NPOTHBOEPO3HOHHH TEXHOJIOTHH BBPXY CTpYyKTypaTa H XHIPOJOTHYHHTE
cBoiicTBa Ha cpe/Ho epo3upan KapbonareH YepHo3eM.

V.  Meroau4eH noaxon

[Ipi NpOABIDKHTENHO 3eMEJIENICKO MOJ3BAHE MOUBHTE BiomaBar (U3MYHHTE CH
CBOMCTBA B pa3iMyHa CTENeH B 3aBHCHMOCT OT ICHETHHIHHUTE CH 0c0GEHOCTH, KOETO €
OCHOBaHHE JMCEPTAHTKATA A TOTHPCH NMPOMEHHUTE B MOYBEHHTE cBoiicTBa M Ja H30epe
TIPABHUJIHO METOJMYHHUS [OIXOJL Ha CBOETO H3CIIC/IBAHC.

Jlo6poto oOpasoBanue U ycrneuHara paboTa B MHCTHUTYT ,,J1ymkapoB” 1Mo3BOJIsBA
sa [lanapkoBa Ja 060CHOBE TEOPETHYHO MOAXOIHUTE IpH u3cieABaHusATa U Ja GopmyIHpa
NPUHOCHATE EJEMEHTH Ha CBOATA pabora. IIpoBexaHeTo Ha HOBH H3CICIBAHHA 34
¢uszuyHata CTPYKTypa H XHIPOJOTHYHHTE cpoiictea Ha KapGonatHute YepHOzemH B
TEPUTOPHATA HA ONIUTHUTE TOJIETAa HA WUITA3P . H. ITymkapos®, N03B0JIsiBa HA MCEPTAHTKATA
Jla M3BBPIIM aHATH3 HA MPOMEHHTE, HACTHITHIH BbB (GM3MIHOTO CHCTOSIHUE HA TOYBUTE OT
PaBHHHHHUTE U OT HAKJIOHEHHTE TEPEHH.

VI. 3uaummoct H y0eIHTEJIHOCT HA MOJTYYEeHHTE Pe3y/ITaTH, HHTEPIpETALHN 1
H3BOH

JlucepTaHTKaTa € NpOBENa EKCEePUMEHTH B ONHTHHTC MOJETa kpait Kosauuua,
Tpberenuk, [TieBercko u TphereHuk PyceHCKO, KAKTO M U3CICABAHHA Ha Mo4BeHH npobu B
nabopatopuuTe Ha HHCTHUTYT JHymxkapos”. Omnpezenens ca OCHOBHH XHMHYHH H
GU3MKOXHUMHYHH TIOKA3aTe/IH HA MOYBEHHTE npo6u, KakTo ¥ obImara KUCeIMHHOCT U CTereH
Ha HACHTEHOCT ¢ 6asu. Ompe/ie/IeHH ca HHAMKATOPH 3 OleHKa Ha IOYBeHaTa CTPYKTypa Io
OTHOIIEHHWe Ha TBbpjarta (asa W MO OTHOUICHHE HA MOPOBOTO MPOCTPAHCTBO. [TouBenuTe
npoGu 3a onpeziessiHe Ha 0GeMHATa IUIBTHOCT H BOZO3aABPIKAHETO Ca B3€TH B HEHApYyIICHO
cnerosHue. Olenena e crnenuduyHaTa ITBTHOCT HA BOZIATa B M0YBATA H ¢ H3UHCIICHA obmara
MOPBO3HOCT [0 JaHHM 3a obemHara H crienuuyHa TUTHTHOCTH Karo HM3MEPBAHETO Ha
BO03abPIKAIIATA CTIOCOGHOCT Ha MOYBEHH NMPOOH € M3BBPIICHO MO MPOUCIYPH, OIU3KH 110
ormmucanute B ISO 11274,

ChIIECTBEHO € Ja ce OTOeNekH, 4Ye MUCepTaHTKaTa € TOoNy4uia HOBH
eKCTIEPUMEHTATHH JIAHHH 33 MEXaHHYHHAS ChCTAB HA M3C/IE/BAHHUTE NIOUBH IPH XapaKTepHOTO
3a KapGouataute UepHo3emMu mpeobiiajaBaHe (60-70%) na mpaxopata (paxims cnabo
ONleKOTSIBAHE HA MEXAHWYHHMS ChCTaB B Abi0OounHa. [lapaMeTpu3upaHo € ypaBHCHHETO Ha
Posun-Pamiiep, ¢ KOETO € MOJETHPAHO Pasipe/ie/ICHHETO Ha MOYBCHUTE HACTHIH 11O pazMepH

M ca MOJy4YeHH aKTyalHH JJAaHHHU 32 ChABPKAHHETO H chCTaBa Ha OpPraHW4YHHUs BBITICPOL,
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(GU3MKOXHMHYHHTE CBOMCTBA M CHABPXKAHHETO HA KkapOOHATH B H3CIeBAHUTE OOEKTH.
[IpuiaraHeTo Ha MHHHMAJIHH NPOTHBOEPO3HOHHM TEXHOJNOIMH CE MPOSBABA MOIOKHTETHO
IpH pOTalMs L@PEeBHIA-MIIEHUIA-aPEeBHLA, KbJCTO CPEAHO 32 TPHTOAMINHHA MEPHON
ChABPKAHHETO HA OpraHwdeH Bbriepoa e 1.47% B cinos 0-20 cm u 1.33% B KOHTpoOJATa.
IIpocieaena e ce30HHATA JAWHAMUKA B CHIbPXKAHUETO Ha kap6onaru B OIl Tprcrenuk, Pyce,
W € YCTAHOBEHO, Y€ BAPHAHTHT C MHUHMMAIHH 0OpabOTKH H H3MOJI3BAHE HA 3€/ICHO TOPEHE € C
Hal-BHCOKO ChbPKaHHE HA KapOOHATH mpe3 nmposieTTa. JlucepranTkara 00ACHABA TOBA C 110~
FOJSAMOTO KOJIMYECTBO OPraHMyeH MaTepHall, KOWTO Ce BHACs H Ch3/1aBa 10-100pH yClIoBHs 3a

pa3TBapsHe Ha HHayYe c1ab0 pa3TBOPUMHTE KapOOHATH.

B NMOBBPXHOCTHHTE XOPH3OHTH M Ha TpHTe O0ekTa IpeobiajzaBaT arpoOHOMHYCCKH
nennute arperatn ¢ pasmepu 10-0.25 mm. BojoycroiuMBoCTTa Ha MOYBEHHTE
MaKpoarperati € MHOro 06pa B nopbpXHocTHHs 0—5 cm CIIOH NMOA TPEBHA PACTHTEIHOCT B
Tpucrennk, [TneBencko, 1 Kopauuiia H 3HAYHTENHO MO-HHCKO B Tpscrennk, Pycencko. B
06paboTBaeMHTe IUIONIM BOJAOYCTOHUMBOCTTA € HHCKa. IIph eceHnuTe npoOoB3eMaHus OT
papuantute B [10 B TphcTeHnk, PyceHcko, BOAOYCTOHYHBOCTTA HA arperaTuTe € Mo-BHCOKA,
KaTo Clie]l M3KJIIOUMTEIHO IMPOJB/DKUTEIHOTO 3acylllaBaHe Ipes3 2023 r., ce nHabmojaBa

3HAYUTEJIHO MOBHIIABAHE HA BOIlO)’CTOﬁ‘!HBOC’ITa Ha arperaTure.

VcraHOBeHaTa OT JMCEPTAHTKAaTa MHO)KECTBEHA PErpeCHOHHA 3aBHCHMOCT MEXIY
BOJIOYCTOMUMBHTE arperati BB (ppakius 1-3 mm ¢ nokasarejuTe: BJIQKHOCT HA 04Ba NPH
npoGoB3eMane, BIAKHOCT Ha 3aBsXBaHE, ChAbPKaHHE HA OyLH >10 mm (D10) u chaspKanue
Ha o0y kapOboHaTH MMa MPOTHO3HH CTOMHOCTH 3a OLCHKA HAa Ce30HHATA IHHAMHKA Ha TO3H

rnokKasartell.

CremnenTa Ha YIUTBTHEHOCT HA NOYBaTa Ha Aba00unHA 15-20 cm e BHCOKa, KaKTO IpH
HeoOpaboTBaeMu, Taka M npu obpaborBaemu mioum. To3n H3BOJA HAa AMCEPTAHTKATa Ce
MOJKpENs ¥ OT HUCKHTE CTOMHOCTH HA aepalMOHHMS KanaluTeT ¥ BHCOKAaTa OTHOCHTEIHA
npeJieTHa ToJICKa BIaroeMHOCT. BiomapaneTo Ha GU3HYHATE MOKa3aTe/IM B CIIOS 10-20 cm B
M3C/Ie/IBAHUTE 3aTPEBEHH IUIOLIM MOJKPENs XHIOTe3aTa, Ye B MHHAJIOTO Te ca H3I0JI3BaHH

Kato obpaboTBaeMH.

JlucepraHTKata € TOJNy4MiIa HOBH €KCHEPUMEHTAIHH JaHHM 3a BOJO3aIbpikailara
criocoGHOCT HA TI0YBATA B 3aBHCHMOCT OT MATPHYHHS MOTEHIMAN 3a H3C/Ie/IBAHUTE 00EKTH B
Kosaunna u TpbcTenuk, [lneBeHcKo  3a BCAKO MPoOOB3eMaHe Npe3 TPUTOAMIIHUS MOJICKH
omut B Tpherennk, Pycercko. Mojiennpana e KpuBaTa Ha BOJIO3a/IbpiKaHe 32 H3C/ICABAHATE

MNOYBEHH XOPHU30HTH.



VcraHoBeHO e, 4e mnopbpxHocTHHAT 0-5 cm cnoift B 81% or M3MepBaHMsATa Npe3
neprona 2021-2023 r. e B 106po KayecTBo, a B ocTananute 19% B MHOTO 106po KayecTBo. C
M3KJIIOYEHHE Ha ChabpikanueTo Ha BiaxHocTTa H Ha CaCO3, BCHYKH OCTAHAIM W3C/IC/IBAHH
du3uuHYE CBOMCTBA Ce pa3MyaBaT 3HAYATENHO B MOBBPXHOCTHHS (-5 M NMONOBBLPXHOCTHHSA
15-20 cm cnoii. [ToamoyBeHoTo yuIbTHABaHe Ha JbibouynHa nmoa 10 cm e B pesynrar Ha

oGpa3syBaHe Ha T.H. ,,[ULy)KHa 1eTa”, PeIi3BHKAHO OT NPUJIOKEHHTE 0YBOOOPAOOTKH.

JlucepTanTKaTa € YCTaHOBHJA, Y€ NpPHJIOKEHHTE MPOTHBOCPO3HOHHH BAPHAHTH HA
o6paborka na nousara B OIl Tpbcrennk, Pycencko, BOAST 10 nonoGpsisane Ha buznyHHUTE
XapaKTepUCTHKH Ha MOJNOBBPXHOCTHUsA cjoi 15-20 cm. CTpyKTYPHHST MHJEKC OTpasdBa
nobpe paziukuTe Mexay HeoOpaboTBaeMu M 06paboTBaeMH ILIOLIH, HO JOPH Hal-BHCOKHTE
My CTOWHOCTH, MOJy4eHH 3a HeoOpaboTBaeMM MOYBH C TpPEBHA PACTHTENHOCT, TH
K1acH(HIMPAT KaTo Jerpajupaii. B ChIOTO BpeMe MOBEYETO OT MOKa3aTeluTe 3a GU3HIHO

KauyecTBo B cnosi 0-5 cm IIpY TO3M HAYMH Ha 3€MEI0JI3BaHe I10Ka3BaT MHOT'O 1106])0 Ka4eCTBO.

Harpynanara 6a3a JaHHH OT MOJICKHTE ONUTH M03BOJIBA HA AMCEPTAHTKATa JIa OLCHH
pasnuyHata BapHAaOMIHOCT M YyBCTBHUTENHOCT Ha M3CIAeABaHWTE (U3MYHM NOKa3aTeqd OT
M3CIIe/(BaHUS KOMIUIEKC OT (pakTOpH — Ce30H, KyiTypa, arporexnosiorau. Haii-ronemu ca
Koe(MIMEHTUTE HA Bapualus Ha (UIATpAlLMATA Ha BOJaTa, HA BOJOYCTOMYHBHTE arperat u
HA aepalMOHHHMS Kanmauuter. [TOOKHATENHHAT epeKT OT NPOTHBOEPO3HOHHHTE O0OpaboTKH
cnpamo oOpaboTkara 10 HAKJIOHAa Ha CKJIOHA, Ce NMpOsABABA B YBE/IHYCHHE HA YCBOACMHA

BOJIEH KaraureT cpetHo ¢ 1% obemen.

[TanapkoBa mojiyepTaBa B MCEPTALMATA, Ue epeKThT OT MUHUMaIHATa 00paboTka Ha
noyBaTa OTHOCHO €pO3WsTa € MO-CHJIHO H3paseH INpH poTauusTa IMIIeHHIa-lapeBriia-
mmeHuna. B3aumojeiicTBHETO MeXay OuoTHYHMTE W (H3MUHHTE CBOMCTBA € JI0Ope
MITIOCTPHPAHO TIPH Ta3H POTALMs Ype3 SICHO H3PA3eHHTe 3aBHCHMOCTH MEXKIY MHKPOOHATHHS
BBIJIEPOJ M BOJOYCTOWYMBHTE arperartd M Mey MOYBEHHs BBIJIEPOJ H YCBOSEMHS BOJICH

KanamuTeT.

HOqueHPl U CpaBHEHM Ca KpHBH HA BOJO3aAbpKaHE B 3aBHCHMOCT OT MaTpHYHHA
MOTEHIHAJI MW € HallpaBE€H aHa/Iu3 Ha eq)el('ra OT U3MEpEHHs NMOTCHIHAI HAa BOJIaTa B Io4YBaTa.
Bb3 ocHOBa Ha IIOJIYYEHHUTE JaHHMU 3a BOJAO3aJAbpKaHETO Ha JBC HHBA Ha HCHApYLICHHU
MOYBCHH 06pa3un € H34YHCJICHa BOJOIIPOBO/IMMOCTTAa B 3aBHCHMOCT OT MaTpUYIHHA

NOTCHIIHAJL.



VI. IIpusOCcH HA AHCEPTAUHOHHHSA TPY/A

1. TToJtyyeHH ca OT €KCIepHMEHTHTE HOBH JIAHHH 33 OCHOBHH XH/IPOJIOTHIHH NOYBEHHA
CBOMCTBA M MOKA3aTeNH Ha MouBeHaTa cTpykrypa 3a KapGonartnu YepHo3eMH NpH pasidyHHA

yCJIOBHA Ha 3eMernoJI3BaHe NpH TPAJUIIHOHHH H MOYBO3AlUTHH arpOTEXHOJIOIHH.

2. OlleHeHO € BAPHPAHETO Ha ONpeJeieHH pedepeHTHH CTOHHOCTH HA CTPYKTYPHUTE
H XWAPOJNOrHUHHM Tokazatenu npu KapGonarhu “epHoseMH W CTENEHTAa HA NPOABABAHE Ha

du3nuHa serpafauys npH pasIndHy YCIOBHA HA 3EMEIION3BAHE.

3. PaspaboTeH e METOJ 3a OLICHKA Ha Bb3/ICHCTBHETO HA MOYBO3AUMTHH TEXHOJIOTHH
BBPXY MHAMKATOpH Ha (pHU3HYHOTO KAYECTBO HA KapGonaren YepHo3eM NpH NPOBEXk/IaHe HA
MOJICKH OIMT ¢ POTAlHsl HA MIIEHHIA M LapeBuua, KOHTO BKIHOYBA u300p Ha NOKa3aTelly,

CTAaTUCTHYECKH aHAJIM3H U KPUTECPHH.

4. VCTaHOBEHH Ca B3aMMOBPB3KHTE MEKIY M3CIEIABAHHTE MOKA3aTe/H C Il ONCHKA
Ha (pakTopute W edeKTa OT MPHIAraHMTE MPOTHBOCPO3MOHHHM TEXHONIOTMH B MOJICKH OIMHT
BBPXY CTPYKTYPHHTE H XHJIDOJOTHYHHTE CBOWCTBA HA CPEIHO CpO3HMpaH Kapbonaren
UYepHo3eM H € MpeUI0XkKeHa HOBA MO-HUCKA rpaHu1Ha CTOMHOCT Ha CTPYKTYpHHUs HHJEKC (SI),
koaTo ma otaens nerpaaumpanure KapOonarHu YepHo3emMH OT Te€3H € BHCOK PHCK OT

Jerpajanus Ha 0azara Ha aHAJIM3 Ha KOMIUIEKC OT HHAMKATOPH 3a (bPI3PI‘{HO Ka4yecCcTBoO.

5. 3a BPBH IBT B CTpaHATa € TECTBAH M MPHJIOKECH M3NAPHTEICH METOX € amapart
TDR/MUX/mpts 3a u3MepBaHe Ha MaTpHYHHMs MOTEHIHAl HA NO4YBAaTa M 32 OLCHKA Ha
HeffHaTa BJ@KHOCT, C IeJ ONpENENsSHETO Ha BOJO3axbpKaliaTa CrocoOHOCT M
BozonposoaHocTTa Ha KapGomarhu YepHOo3eMH IIpH HHCKH CTOMHOCTH Ha MaTpUYHHS
NOTEHIMAJl B HEHACHTeHa C BOJIa M0YBa.

VII. Ounenka HA Ka4ecTBOTO HA HAYYHHTE MyOJHKALNH, 0TPA3ABAIIH
pesyJTaTHTe B IHCEPTALHSATA

Yes cbM MyOIHKAIMUTE 110 AHCEPTALMATA, KOUTO €a 2 Ha Opoii - KOJIEKTHBHH, €HaTa
OT KOUTO HA AHTJIMHCKH €3HK ¥ IIPHEMaM, Ue Te OTPa3sBaT OCHOBHHTE YacTH Ha pa3paboTKUTe
0 JUcepranusra.

Moske Ja ce mpHeMe, 4e pe3yJTaTuTe OT pa3pabOTKHTE ca NO3HATH Ha HayyHaTa
OBIHOCT y Hac M B UyXOWHa, ThH Karo ca BKIIOYECHH B HAyYHH CIMCAHHS OT
MEK/lyHapOAHATa H3/1aTe/ICKa Mpexa.

VIII. Kpurnusau 6ejieKKH H NPenopbKH KbM KaH1u1aTKaTa

1. TexcrsT HaA AUCepTalMATa UMa HYXK/1a OT Mallka peJlaKIlHOHHa Hameca.



2. JlaHHMTE OT NOYBEHHTe H3CJEIBaHHs M OLIEHKAaTa Ha MOYBCHATa MOKPHBKA
MOrar Jia ¢ PasIUPAT C AePOKOCMUYECKH U HA3EeMHH METO/IH.
3. TlpenopbyBam AMcCepTaHTKaTa Ja MyO0IMKyBa CaMOCTOSTEIHO Hay4HH CTaTHH,
KaTo MMaM TIpe/IBHl 100paTa U TEOPETHYHA NOIr0TOBKa M 100POTO MO3HABaHE
Ha 00EeKTHTEe Ha U3CJIe/IBaHe.
[TonyyeHnTe pe3yiTaTd W MOJIE3HOCTTa Ha pa3paboTKaTa MM TI03BOJABAT Ja Jam
T0JI0KHTEIHO MHEHHE IO MPOIIE/lypaTa 3a 3aliTa, He3aBHCHMO OT KPUTHYHHTE MU Oe/exKKH.
IX. 3BAKJIIOYEHUE
Bb3 OCHOBA Ha NPUIOKEHHTE OT JOKTOPAaHTKAaTa METOJH HA W3CJIE/BaHE, MPaBHIHO
H3BEJICHHTE eKCHEPUMEHTH, NPHIOKEHHTe MOJEIH M HanpaBeHHTe OOOOLICHHS W H3BOIH
CuMTaM, Ye TpPeICTABEHHSAT JMCEpTAlMOHEH TPy oTroBaps Ha usnckpanusta Ha 3PACPDb u
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5 Brief presentation of the doctoral student

Tsvetina Paparkova was born in 1989 and graduated from the master's program of the
Forestry University in the period 2008 - 2017 with a specialty "forestry engineer". During her
studies, she completed specialized courses in soil science, English language, and application
of statistical methods in scientific research. She participated in two international
specializations in Lublin, Poland, and in Budapest, Hungary, as well as in 10 national projects
under the Bulgarian National Science Foundation and other programs, in which she performed
analyses to determine the physical properties of soils and laboratory research using certain
methodologies. She participated with reports and posters in scientific conferences, has 12
scientific papers, and participated in writing one monograph.

IL General characteristics of the dissertation and abstract — volume and

structure

Paparkova's dissertation has a volume of 164 pages, organized into 8 chapters, including 34
figures, 36 tables, general conclusions, and a list of used literature of 154 titles, of which 49 in
Cyrillic and 105 in Latin. The abstract is 41 pages long, covers the main chapters of the
dissertation, and includes the conclusions and contributing elements of the dissertation.

I1I.  Relevance of the research problem
The structure and hydrological properties of the soil are one of the main indicators of soil
quality. These properties determine the processes of transport and retention of water and other
substances in the soil, regulate its hydrological, aeration, thermal and nutritional regimes,
influence soil-forming processes and crop productivity. The hydrological properties of the soil
determine the degree of agro-ecological risks associated with drought, waterlogging and
leaching of nutrients. With prolonged active use, soils deteriorate their physical properties to
varying degrees depending on their genetic characteristics.
The dissertation represents an interesting direction of soil science in the context of
environmental protection.

IV.  Literary awareness and theoretical preparation of the candidate
The dissertation candidate is well informed and uses a wide range of literary sources to justify
the selected methods of research and data processing from her scientific research. A review of
the list of literature used in the dissertation, including 154 titles, shows that Paparkova is well
acquainted with a number of publications in the field of soil science and modeling and makes
a critical analysis of the shortcomings of previous developments. She shows good literary
awareness to justify the chosen approach in the development. The research on the dissertation



was conducted in main experimental fields and in the agrochemical laboratories of the
Pushkarov Institute. The aim of the study includes an assessment of structural and
hydrological indicators of Carbonate Chernozems under different land use patterns on flat
terrains in the lands of Kovachica, Montana, Trastenik, and Trastenik, Pleven region, as well
as on sloping terrains subject to water erosion in the lands of Trastenik, Russe region. The
main tasks include: substantiation of the principle of detecting and registering weather-related
events and activities of the producer in the field based on specific data; assessment of
agricultural areas with good agricultural practice; application of new methods and models for
determining soil structure and hydrological properties of Carbonate Chernozems in
uncultivated and cultivated areas of flat terrain, as well as in field experiments with two crops
and three tillage systems on sloping terrain; comparison of traditional and new methods for
determining soil water-holding capacity; determination of soil water permeability at low
values of matrix potential in unsaturated soil; assessment of the variation of structural and
hydrological indicators in Carbonate Chernozems and the degree of manifestation of physical
degradation in flat terrain and on slopes subjected to water erosion; establishment of the
interrelationships between the studied indicators in order to assess the factors and the effect of
the applied anti-erosion technologies on the structure and hydrological properties of
moderately eroded Carbonate Chernozem.

V. Methodological approach
With prolonged agricultural use, soils deteriorate their physical properties to varying degrees
depending on their genetic characteristics, which is the reason for the doctoral candidate to
look for changes in soil properties and to choose the correct methodological approach for her
research. Good education and successful work at the Pushkarov Institute allow Paparkova to
theoretically substantiate the approaches to research and formulate the contributing elements
of her work. Conducting new research on the physical structure and hydrological properties of
Carbonate Chernozems in the territory of the experimental fields of the N. Pushkarov Institute
of Soil Science and Technology allows the doctoral candidate to analyze the changes that
have occurred in the physical state of soils from flat and sloping terrains.

VI. Significance and persuasiveness of the obtained results, interpretations and
conclusions

The doctoral candidate conducted experiments in the experimental fields near Kovachica,
Trastenik, Plevens region and Trastenik, Ruse region, as well as studies of soil samples in the
laboratories of the Poushkarov Institute. Basic chemical and physicochemical indicators of the
soil samples were determined, as well as the total acidity and degree of saturation with bases.
Indicators for assessing the soil structure in terms of the solid phase and in terms of pore
space were determined. The soil samples for determining the bulk density and water retention
were taken in an undisturbed state. The specific density of water in the soil was estimated and
the total porosity was calculated from data on bulk and specific densities, as the measurement
of the water-holding capacity of soil samples was carried out using procedures similar to
those described in ISO 11274.
It is important to note that the doctoral candidate obtained new experimental data on the
mechanical composition of the studied soils with the characteristic predominance (60-70%)
of the dust fraction and a slight lightening of the mechanical composition in depth for



Carbonate Chernozems. The Rosin-Ramler equation was parameterized, with which the
distribution of soil particles by size was modeled and up-to-date data on the content and
composition of organic carbon, physicochemical properties and carbonate content in the
studied sites were obtained. The application of minimal erosion control technologies is
positive in the corn-wheat-corn rotation, where the average organic carbon content for the
three-year period is 1.47% in the 0-20 cm layer and 1.33% in the control. The seasonal
dynamics of the carbonate content in the Trustenik OP, Ruse, was monitored, and it was
found that the variant with minimal tillage and the use of green manure has the highest
carbonate content in the spring. The doctoral candidate explains this with the larger amount of
organic material that is introduced and creates better conditions for the dissolution of
otherwise poorly soluble carbonates. In the surface horizons of all three sites, agronomically
valuable aggregates with sizes of 10-0.25 mm prevail. The water resistance of soil
macroaggregates is very good in the surface 0-5 ¢cm layer under grass vegetation in Trastenik,
Pleven region, and Kovachica and significantly lower in Trastenik, Ruse region. In arable
land, water resistance is low. In autumn sampling from the variants in the PO in Trastenik,
Ruse region, the water resistance of the aggregates is higher, and after the extremely
prolonged drought in 2023, a significant increase in the water resistance of the aggregates was
observed. The multiple regression relationship established by the doctoral candidate between
the water-resistant aggregates in the 1-3 mm fraction with the indicators: soil moisture at
sampling, wilting moisture, content of lumps >10 mm (D10) and content of total carbonates
has predictive values for assessing the seasonal dynamics of this indicator. The degree of soil
compaction at a depth of 15-20 cm is high, both in uncultivated and cultivated areas. This
conclusion of the doctoral candidate is also supported by the low values of the aeration
capacity and the high relative marginal field moisture capacity. The deterioration of the
physical indicators in the 10-20 cm layer in the studied grassland areas supports the
hypothesis that in the past they were used as arable. The doctoral candidate has obtained new
experimental data on the water retention capacity of the soil depending on the matrix potential
for the studied sites in Kovachica and Trastenik, Pleven region and for each sampling during
the three-year field experiment in Trastenik, Russe region. The water retention curve for the
studied soil horizons has been modeled. It was found that the surface 05 cm layer in 81% of
the measurements during the period 2021-2023 was of good quality, and in the remaining
19% of the measurements in very good quality. With the exception of moisture content and
CaCO3, all other physical properties studied differed significantly between the surface 0-5
and the subsurface 15-20 cm layer. Subsoil compaction at a depth of less than 10 cm is a
result of the formation of the so-called "plough heel" caused by the applied tillage.

The doctoral candidate has established that the applied anti-erosion options for soil cultivation
in the Trustenik OP, Ruse region, lead to an improvement in the physical characteristics of the
subsurface layer 15-20 cm. The structural index reflects well the differences between
uncultivated and cultivated areas, but even its highest values, obtained for uncultivated soils
with grass vegetation, classify them as degraded. At the same time, most of the physical
quality indicators in the 0—5 cm layer with this type of land use show very good quality. The
accumulated database from field experiments allows the doctoral candidate to assess the
different variability and sensitivity of the studied physical indicators from the studied
complex of factors - season, crop, agrotechnologies. The largest are the coefficients of



variation of water filtration, water-resistant aggregates and aeration capacity. The positive
effect of anti-erosion treatments compared to treatments on the slope of the slope is
manifested in an increase in the assimilable water capacity by an average of 1% by volume.
Paparkova emphasizes in her dissertation that the effect of minimal soil tillage on erosion is
more pronounced in the wheat-maize-wheat rotation. The interaction between biotic and
physical properties is well illustrated in this rotation by the clearly expressed dependencies
between microbial carbon and water-resistant aggregates and between soil carbon and
assimilable water capacity. Water retention curves depending on the matrix potential were
obtained and compared, and an analysis of the effect of the measured soil water potential was
made. Based on the obtained data on water retention at two levels of undisturbed soil samples,
the water conductivity was calculated depending on the matrix potential.

VI. Contributions of the dissertation

1. New data on basic hydrological soil properties and soil structure indicators for Carbonate
Chernozems under different land use conditions under traditional and soil protection
agrotechnologies were obtained from the experiments.

2. The variation of certain reference values of structural and hydrological indicators in
Carbonate Chernozems and the degree of manifestation of physical degradation under
different land use conditions were assessed.

3. A method for assessing the impact of soil protection technologies on indicators of the
physical quality of Carbonate Chernozems when conducting a field experiment with wheat
and corn rotation was developed, which includes the selection of indicators, statistical
analyses and criteria.

4. The interrelationships between the studied indicators have been established in order to
assess the factors and the effect of the applied anti-erosion technologies in field experience on
the structural and hydrological properties of moderately eroded Carbonate Chernozem and a
new lower limit value of the structural index (SI) has been proposed, which would separate
degraded Carbonate Chernozems from those with a high risk of degradation based on the
analysis of a complex of physical quality indicators.

5. For the first time in the country, an evaporation method with a TDR/MUX/mpts apparatus
has been tested and applied for measuring the matrix potential of the soil and for assessing its
moisture content, in order to determine the water-holding capacity and water permeability of
Carbonate Chernozems at low values of the matrix potential in unsaturated soil.

VII. Assessment of the quality of scientific publications reflecting the results of the
dissertation
I have read the publications on the dissertation, which are 2 in number - collective, one of
which is in English, and I assume that they reflect the main parts of the developments on the
dissertation. It can be assumed that the results of the developments are known to the scientific
community in our country and abroad, as they are included in scientific journals from the
international publishing network.

VIII. Critical notes and recommendations to the candidate
1. The text of the dissertation needs minor editorial intervention.
2. The data from the soil research and the assessment of the soil cover can be expanded with
aerospace and terrestrial methods.



3. I recommend that the doctoral candidate publish scientific articles independently, taking
into account the good and theoretical preparation and good knowledge of the research objects.
The results obtained and the usefulness of the thesis allow me to give a positive opinion on
the defense procedure, regardless of my critical notes.

IX. CONCLUSION
Based on the research methods applied by the doctoral candidate, the correctly conducted
experiments, the applied models and the generalizations and conclusions made, I believe that
the presented dissertation work meets the requirements of the Law on the State Academy of
Agricultural Sciences of the Republic of Bulgaria and the Regulations on the terms and
procedure for acquiring scientific degrees and for occupying academic positions in the
Academy of Sciences of the Republic of Bulgaria. This gives me reason to positively evaluate
the dissertation work and to propose that Tsvetina Nikolaeva Paparkova be awarded the
educational and scientific degree "Doctor" in the field of higher education Agrarian Sciences,
professional field Plant Breeding, scientific specialty‘]Soil Science.
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