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CENCKOCTONAHCKA AKAEMAA
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Ha JMCepTAllMOHEH TPYyI 3a IojlyyaBaHe Ha obpas eIiie

,JJokTop” B 06s1acT Ha BHcIIe 00pazoBaHue ATpapHH Hayk#', TpO(QECHOHAIHO HANIPABJICHHE
,,PacCTEeHHEBBICTBO , Hay4Ha CIICIIMATHOCT ,JlouBo3zHanue”

Tema ¥ aBTOp HAa JUCEPTANMOHHHUA TPYI: ,,CprK’I’yle/l H XHAPOJOrHYHH

cBOiiCTBA HA KAPOOHATHH YePHO3eMH NPH Pa3JIH9eH HAYHH HA 3eMenoj3Bane”
Aptop: I[sBernna Huxonaesa [lanapkosa
Yjien Ha HAy4HOTO Kypu: npod. 1-p unk. Hukona Buyen KoJiieB, TOKTOp Ha HAyKHTE,
yien na Hay4so xypu, ceriaacuo 3amosex NePJ105-60/24.03.2026 r. Ha [Ipencenarens Ha
CeJicKoCcTOMaHCKaTa aKaJIeMusl.
I. Kparko npejcTaBsiie Ha JOKTOPAHTKATA

IBetuna IlamapkoBa e ponena mnpe3 1989 roxmna W 3aBbpliBa MarucThpCKa
nporpaMa Ha JlecoTeXHHYECKHsl YHHBEPCHTET B IEpHOJa 2008 - 2017 romuHa CBC
CIIEIUATTHOCT ,,AH)KEHEp 110 TOPCKO cTomaHcTBo”. 110 Bpeme Ha CJIEBAHETO CH Tl 3aBbpIIBA
CHCNMANM3UPAHA KypCOBE IO MOYBO3HAHME, AHTJIMHCKH €3MK H IO TIPUJIOKCHHE Ha
CTATHCTHYECKH METOIY B HAYYHUTE U3CIICIBAHUS.

Ts ywyacTBa B JBE MEXIYHApOIHH CHELHAIHM3alMH B JIro6mun, [lomma u B
Bynanema, YHarapus, Kakto 4 B 10 HallMOHAIHU IPOEKTA IO ®HU u B apyru nporpamu, B
KOWTO W3BBPIIBA AHAIM3M 3a ONpeeisHe Ha (HU3MYHWTE CBOKMCTBA HA MOYBUTC H
nabopaTOpHH M3CJIEBAHUS [0 ONpENEICHH METOJMKH. Y4YacTBa C JIOKJIal¥ M IOCTEpH B
HayyHH KoH(pepeHIWu, ¥WMa 12 HayyHum TpyJa M ydYacTBBa B HANHMCBAaHETO HA e¢JHA
MoHOTpadus.

II. O6ma XapaKTepHCTHKA HA AUCEPTANMATA H aBTopedepaTa — obem

CTPYKTypa
JlucepranmsaTa Ha Ilamapkosa e ¢ obem or 164 crpanuum, opopMeHH B 8 riaBw,
BIJTIOUMTENHO 34 Qurypu, 36 Tabiuiy, oOLIM U3BOAM M CIIMCHK C M3II0JI3BaHA IUTepaTypa oT
154 3arnaBus, oT kouto 49 Ha kupumuna 1 105 Ha jaTHHHIA.
AsropedeparsT € ¢ obem or 41 crpanuuy, oOXBalla OCHOBHMTE TIJIaBH Ha
JMCEepTANUATA, ¥ BKIIOYBA B M3BOJUTE ¥ IPUHOCHATE €JIEMEHTH Ha UCEPTALHATA.
III. AKTyaJHOCT Ha H3C/I€JIBAHUS NPOOIeM

CTpyKTypara W XWAPOJOTHYHHTE CBOWCTBA HA IOYBaTa Ca €IHH OT OCHOBHHTC

OKAa3aTe)Iy 3a Ka4ecTBOTO Ha IouBHTE. Te3H CBOMCTBA ONPENENST MPOLUECHTE Ha MPEHOC U

3a4bp)XaHe Ha BOJAa W JpYyrd C}’6CTaHI.II/II/I B Io4yBaTra, peryjadpar XuJApOJIOTHYHHA,




aepalMOHHNUS, TOIIMHHKS ¥ XPAaHUTEITHUS }i PeKUMH, BIHSAT BBPXY MOYBOOOpa3OBaTETHATE
TPOIIECH ¥ TIPOXYKTUBHOCTTA HA KyJITYPHTE.

XuapoNOrHIHUTE CBOKMCTBA HA MOYBATa 00ycnaBAT CTENEHTa Ha arpoeKOJOrHIHH
PHCKOBE, CBBP3aHH ChC 3acyllaBaHe, NMPEOBJIAXHIBAHE H HA W3MHMBAHE HA XPAHUTEITHHUTE
BemecTBa. IIpH TPOABDKHTENHO AKTUBHO IOJ3BAHE TOYBHTE BJOIIABAT ¢Gu3uYHUTE CH
CBOCTBA B pa3jIMyHa CTENEH B 3aBUCUMOCT OT TCHETHYHHUTE CH 0COOEHOCTH.

JlucepranMonHaTa pa3paboTKa MpPEACTaB/IsABA WHTEPECHO —HANPABICHHE Ha
TOYBO3HAHMETO B KOHTEKCTA Ha OMA3BAHETO HA OKOJIHATA CpeJia.

IV. JIuTepaTypHa 0CBEJOMEHOCT H TEOPETHYHA NOAr0TOBKA HA KAHIHIATKATA

JlucepranTKata € 100pe OCBEJOMEHa W MW3IO0N3BAa IIMPOK KpPBI JITCpaTypHH
H3TOYHHMIIH 32 Ja 000CHOBE H30paHUTE METO/IH 32 M3CJIEABAHE U 32 00paboTka Ha JJaHHUTE OT
HEWHUTE HAYYHU U3CIIEIBAHUS.

[IpernexsT HAa CIMCHKA HA M3MOJI3BaHATA B JUCEPTALMATA JMTEPATypa, BKIIOYBAIIA
154 sarnaBus mokassa, ye IlamapkoBa Io3HaBa n00pe peiuia myOIMKaluy B obnactra Ha
[IOYBO3HAHMETO M MOJIEJMPAHETO M TpaBH KPUTHYCH aHalM3 Ha HEIOCTaThIMTE Ha
noceramHuTe paspaborku. Ts mokassa Jo0pa auTeparypHa OCBEZIOMEHOCT, 3a la 000CHOBE
u30paHus TMOJX0/ IpH paspaboTkara. M3scienBaHusaTa Mo JMcepTalysiTa ca NMPOBEIACHH B
OCHOBHM OIUTHH TIOJIETA U B arPOXUMUYHHTE J1Ja0OpAaTOPUH Ha HHCTUTYT LI IymkapoB™.

B 1esita Ha W3CIEABAHETO € BKIIOYEHA OLCHKA Ha CTPYKTYPHH H XHIPOJIOIHYHH
nokasarenu Ha KapGonarnu UepHO3eMH TIPH pa3/iiueH HaUMH Ha 3eMETOI3BaHe OT PABHHHHH
Tepenu B 3emsminara Ha Kopaunia, MOHTaHCKO H Tpwcrenuk, IlneBeHCKO, KakKTO M BBPXY
HAKJIOHEHH TEPEHH, TIO/UIOXKEHH Ha BOJIHA €pPO3Us B 3EMIIMIIETO Ha Tpocrenuk, Pycencko.

OCHOBHHTE 3aJauyd BKIIOYBAT: OOOCHOBaBaHE Ha IMPHUHIMIA 3a OTKPHBAHC H
perucTpUpaHe Ha CBBP3aHM C BPEMETO CHOUTHS JNEeWHOCTH Ha IPOU3BOJUTENS B IOJIETO B3
OCHOBa Ha KOHKDETHHM J@HHM; OIEHKa Ha CEJICKOCTONAHCKH IUIOWH C nobpa 3emeneincka
MpaKTHKA; MpHJIAaraHe Ha HOBHM METOJM W MOJENHM 3a ONpEJCIISHE IOKAsaTeln Ha [IOYBEHA
CTPYKTYpa M XHJPOJIOTHYHH CBOWCTBA HA KapGonartau YepHo3emu mpu HeoOpaboTBaeMH M
06paboTBaeMH IUIOLIK OT PABHHHHH TEPEHHU, KAKTO U TIPH TOJICKH OIKUTH C JBE KyJITYpH H TpH
CHCTEMH HA TMOYBOOOPAGOTKA BBHPXY HAKIOHEHHM TEPEHH; CPaBHABAHE HA TPATUIMOHHH H
HOBHM METOJIM 3a ONpEeIesIHETO Ha BOJO3aAbpiKallara CrIocOOHOCT Ha MOoYBaTa; OIpEAe/IsHe
HA BOZOMPOBOJHOCT HA IOYBATAa TIPM HHUCKH CTOWHOCTH HA MATpUYHHA MOTCHIHMAl B
HEeHACHTEHA MOYBA; OICHKA HAa BapUpPAHETO HA CTPYKTYPHUTE M XHAPOJOIHYHH TOKA3aTE]IH
npu Kapbonarau UepHo3emMH W CTCIICHTA HAa NPOsABABaHE Ha ¢usuuHa Aerpajanys IpH

paBHUHHUA TEPCHH H BBPXY CKJIOHOBE, MOJUIOKEHH Ha BOJHA €po3us, yCTaHOBSBAHC Ha
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B3aMMOBPB3KUTE MEXIY M3CIIC/IBAHUTE MOKA3aTENH € LCT onenka Ha (pakTopute u epexra OT
pHJIaraHuTe TPOTHBOCPO3HOHHM TEXHONOTHH BBPXY CTpYKTypata M XHIPOJOIHYHHATE
cBO¥icTBA Ha cpeHo eposupan KapOonaren HepHO3eM.

V. Meroan4eH moaxox

[Ipy MPOBIKATETHO 3EMEJEIICKO MOJ3BaHE NOYBATE piomaBar (U3AUYHUTE CH
CBOMCTBA B pa3MyHa CTENEH B 3aBHCHMOCT OT TCHETHHHHUTC CH 0CcOOEHOCTH, KOETO €
OCHOBAHHME MCEPTAHTKATa Ja MOThPCH MPOMEHHTE B IOHYBCHHTC cBoiicTBa M Ja H30epe
IPABUJTHO METOIMYHMSI [IO/IXOJI Ha CBOCTO H3CIIC/IBAHC.

Jlo6poTo oOpazoBaHue U yCIEIIHATA paboTa B HHCTUTYT ,,J1ymkapoB” MO3BOJISIBA
na [lamapkoBa @ 000CHOBE TEOPETHYHO MOAXOIHUTE TIPH p3cneBaHuATa U 1a Gopmynrpa
NPUHOCHHUTE EIEMEHTH Ha CBOsTA pabora. IIpoBeXaaHeTo Ha HOBH H3CICABAHHMA 34
dusuuHaTa CTPYKTYpa H XHIPOJIOTHIHHTC cpoiictea Ha KapOonatHure YepHo3eMH B
TEPUTOPHSATA HA OMMUTHUTE MOJICTA Ha WUITA3P ,H. [Tymkapos®, Mo3BoJisiBa Ha IMCEpTaHTKaTa
7ia M3BBPIIM aHAIN3 Ha MPOMEHHTE, HACTHIIWIHN BbB (GU3MYHOTO CHCTOSIHME HA MOYBUTE OT
PAaBHUHHHTE H OT HAKJIOHCHUTE TEPEHH.

VI. 3HAYMMOCT M YOeIUTeJHOCT HA NOJTyYeHHTe Pe3yITaTH, HHTepIpeTaHu U
H3BOH

JlucepTaHTKaTa € MpOBeJa EKCNEePUMEHTH B ONMTHHUTE MOJCTa kpaii Kosauwmiia,
Tpscrenuk, [TneBencko u TppCTEHUK PyceHcKO, KaKTO M M3CIE/BaHKS Ha MOYBCHH npoOH B
naboparopuuTe Ha HMHCTHTYT Hymxkapos”. OmpejeieHd ca OCHOBHH XHMHYHM H
(GU3MKOXMMHYHH IOKA3aTe/Id Ha MOYBEHUTE npo6u, KakTo B 00IIaTa KHCeTMHHOCT ¥ CTENeH
HA HACHTEHOCT ¢ 6a3u. OIpesieNleHn ca HHIMKATOPH 32 OICHKA Ha IMOYBEHATa CTPYKTypa I0
OTHOIIIEHHE HA TBBpAaTa (asa W MO OTHOLIEHHE Ha MOPOBOTO NPOCTPAHCTBO. [TouBeHuTe
npoGH 3a ompesielsiHe Ha o0eMHaTa IIBTHOCT M BOLO3aIbPIKAHCTO €4 B3E€TH B HEHapYyIIEHO
cperosape. OneHena e crenuduyHaTa ITBTHOCT Ha BOJaTa B 1104BaTa U ¢ H3UHCIICHA obmara
IIOpPHO3HOCT [0 JaHHH 3a obemHara H crieniuyYHA TUTBTHOCTH KaTO HM3MEPBAaHETO Ha
BOJI03aIbPIKAIIATA CIIOCOOHOCT Ha NMOYBEHH npoGu € U3BBPIICHO MO MPOLEIYPH, OIU3KH J10
ormmcanute B [SO 11274,

ChIIeCTBEHO € Ja ce OTOenexH, de JMcepTaHTKara € TMOyquia HOBH
eKCIIepIMEHTATHH JaHHH 33 MEXAHUYHHS ChCTAB HA M3CIIC/BAHUTE IIOYBH IPH XapaKTEPHOTO
sa KapGomarnute UepHo3emu mpeoOianaBaHe (60-70%) Ha mpaxopara (paxims U cnabo
O7IeKOTABAHE HA MEXAHWYHHS ChCTaB B AbaOoumHa. [lapaMeTpH3MpaHo € ypaBHCHHETO Ha
Posun-Pamuiep, ¢ KOETo € MOJSTHPAHO PasIpe/IeieHUETO Ha MOIBCHATE JaCTHIH 10 pa3MepH

M ca MOJY4YCHH aKTyaIHU JaHHU 32 CHABPKAHUETO HU chCTaBa Ha OpraHu4YHUs BBIJIEPO,

3



(GU3MKOXUMHYHHTE CBOMCTBA M CHIABPKAHWETO Ha KapOOHATH B H3CIEIBAHMTE OOEKTH.
[IpuiaraHeTo Ha MAHMMAIHH TPOTHBOEPO3HOHHH TEXHOJIOTHH C€ MPOSBABA MOJIOKHUTEIHO
IpH pOTAlMs LAPEBUIA-MIIEHUIA-[aPEBHLA, KBACTO CPEJHO 32 TPUTOMMINHHA MEPHOZ
CHIBPKAHMETO HA OpraHWdeH Bbriepon e 1.47% B cuos 0-20 cm u 1.33% B KOHTpOJIaTa.
[IpocrnezeHa e ce30HHATa IMHAMHKA B ChBPIKAHUETO HA kapbonaru B OIl TpecTenuk, Pyce,
W € yCTaHOBEHO, Y€ BAPHAHTHT C MUHMUMAIHH 00PabOTKH H H3MOJI3BAHE HA 3€JICHO TOPEHE € €
HAli-BHCOKO ChAbpYAHME HA KapOOHATH Ipe3 IposeTTa. JucepranTkara 00sCHABA TOBA C I10-
TOJSMOTO KOJIMYECTBO OPraHHYeH MaTepHall, KOHTO ce BHACS U Ch3/1aBa I10-100pH yCIoBHs 32

pa3TBapsiHE HA MHAYe cJIabo Pa3sTBOPUMHTE KapOOHATH.

B NOBBPXHOCTHUTE XOPU3OHTH M Ha TpHTE OOEKTa npeolJiaziaBaT arpOHOMHYECKH
neHnute arperatu ¢ pasmepu 10-0.25 mm. BomoycToHuMBOCTTa Ha TOYBCHHTC
Makpoarperaté € MHOro J00pa B IOBbPXHOCTHHUS 0-5 cm cj0i o TPEBHA PACTHTEIHOCT B
Tpscrenuk, [TneBencko, 1 Kopauniia ¥ 3HAYUTENIHO MO-HHCKO B Tpwcrennk, Pycencko. B
0OpaboTBaeMuTe IUIOMIM BOJOYCTOMYUBOCTTA € HHCKA. IIpu eceHHuTe NPOOOB3EMAHHS OT
sapuantute B [10 B Tppcrenuk, Pycencko, BOJIOYCTOMYMBOCTTA HA arperaTute € Mo-BUCOKa,
KaTo CjeJ M3KIIOYHTETHO INPOIBIDKATENHOTO 3acymasane mpe3 2023 r., ce Ha0ro1aBa

3HAQYUTEIIHO IOBUIIIAaBAHEC HA BO,IIO}’CTOf/'I‘II/IBOCTI‘a Ha arperaTurte.

VeraHOBeHAaTa OT JWCEPTAaHTKaTa MHO)XKECTBEHA PErpecHOHHA 3aBHCHMOCT MEXIY
BOJIOYCTOHUMBHTE arperaTd BbB (pakuus 1-3 mm ¢ moKa3aTeuTe: BIOKHOCT Ha 104YBa P
npo6oB3eMaHe, BIKHOCT Ha 3aBSIXBaHe, ChIbpKaHHe Ha Oyl >10 mm (D10) u cpaspxanue
Ha 00IM KapOOHATH MMa [IPOTHO3HM CTOMHOCTH 32 OLIEHKAa Ha CE30HHATA TMHAMHUKaA Ha TO3H

ImoxKasartell.

CrerneHTa Ha YIUTHTHEHOCT Ha 1OYBaTa Ha Aba0oumHa 15-20 cm e BUCOKa, KaKTO IPH
HeoOpaboTBaeMH, Taka W Hpu obpaborBaemu miomy. To3u M3BOJ HAa JUCEPTAHTKATa Ce
TMOJKpENs ¥ OT HUCKHTE CTOMHOCTH HA aepalMOHHMs KalalUTET ¥ BHCOKAaTa OTHOCHTEIHA
TpeJiesTHa T0JICKa BIaroeMHOCT. BiomasaneTo Ha GU3NYHATE MOKA3ATEIH B CIIO5 10-20 cm B
M3CNeIBAHUTE 3aTPEBEHH IUIOLIN MOJKPENs XMIIOTe3aTa, Ye B MHHAJIOTO TE Ca H3IOJI3BaHH

KaTo 00paboTBacMH.

JlucepTaHTKaTa € MOJydYusia HOBH €KCIEPHMMEHTAIHH NaHHH 3a BOJO3aJbpiKamiara
CIIOCOGHOCT Ha TOYBATA B 3aBHCHMOCT OT MaTPUYHHs MOTEHIHAT 3 H3CJIE/IBAHUTE OOCKTH B
Kosaunia u Tpbcrenuk, [lieBeHCKO U 3a BCAKO MPOOOB3EMaHe IPe3 TPUTOUIIHUS TOJICKH
omut B Tphcrenuk, Pycencko. Mojenupana e KpuBara Ha BOJO3abPiKaHe 3a H3C/ICBAHHTE

IIOYBEHHU XOPHU30HTH.



VcTaHOBEHO €, ue MmoBBpXHOCTHHAT 0-5 cm cioii B 81% oT u3mepBaHMATa INpeE3
neproga 2021-2023 r. e B 106po KayecTBO, a B ocTaHanute 19% B MHOTO 100pO Ka4ecTBo. C
M3KIIIOYEHHE Ha ChAbpikanueTo Ha BiIaxkHocTTa M Ha CaCO3, BCHUKH OCTaHAIM U3C/Ie/IBaHH
du3uuHM CBOMCTBA ce pa3MyaBaT 3HAYHTETHO B MOBBHPXHOCTHHS 0—5 ¥ MOATIOBBPXHOCTHHS
15-20 c¢m cnoii. IToamoyBeHOTO yIIbTHSABaHE Ha AbaOouMHa mox 10 cm e B pe3ynrar Ha

o0pasyBaHe Ha T.H. ,,JUIy)KHa [leTa”, MPeIU3BUKAHO OT NPUIIOKEHHUTE 04YBOOOPaOOTKH.

JlucepraHTKaTa € YCTAaHOBHJIA, Y€ NPHJIOKEHHUTE MPOTHBOCPO3HOHHM BApHAHTH HA
o6paGoTka Ha mousata B OIl Tpberenuk, Pycencko, Boaar 0 nopoOpsBane Ha QpU3HIHHTE
XapaKTEPUCTHKH Ha MOJIOBBPXHOCTHUS cioi 15-20 cm. CTpyKTYpHMST MHJEKC OTpassBa
n06pe pasuKuTe MeXIy HeoOpaboTBaeMu B 00paboTBaeMy ILIOLIH, HO JOPH Hal-BHCOKHTE
My CTOMHOCTH, NOJyd4eHH 3a HeoOpaboTBaeMH IOYBH C TPEBHA PACTHTEIHOCT, TIH
KIacH(UIMpAT KaTo Jerpaaupaii. B chIOTO BpeMe MOBEYETO OT MOKA3aTeuTe 3a GU3HIHO

KaudecTBO B ¢iost 0-5 cm IIpY TO3W HAYKWH Ha 3€MEII0JI3BaHE ITOKa3BaT MHOT'O IIO6p0 Ka4yeCTBO.

Harpynanara 6a3a JaHHH OT NOJICKUTE ONUTH M03BOJIsIBA HA IUCEPTAHTKATa /la OLCHH
pasnuyHaTa BapuaOMIHOCT W YyBCTBHUTENHOCT Ha M3CIe/BaHWTE (U3MYHH NOKa3aTeqd OT
W3C/IeBaHUS KOMIUIEKC OT (paKTOpH — CE€30H, KyJITypa, arpoTexHojoruu. Hai-rojgemu ca
Koe(UIMEHTHTE HA BapHalus Ha QHITpalUaTa HA BOJATA, HA BOJOYCTOHYMBHTE arperatu v
HA aepalMOHHHS KamarurteT. [10I0KHTETHHAT epeKT OT MPOTHBOEPO3UOHHUTE O0OpabOTKH
crpsMo o6paboTKaTa 10 HAaKJIOHA Ha CKJIOHA, Ce NpOsBSIBa B YBEIMYCHHE HA YCBOSEMHA

BOJIEH KananuTeT cpeaHo ¢ 1% obemeH.

[TanapkoBa Ioji4epTaBa B AMCEPTALMTA, Ye ePeKThT OT MUHMMAJIHATa 00paboTKa Ha
[I0oYBaTa OTHOCHO €pO3WsTa € IO-CHJIHO M3pa3seH IpH poTalusaTa MIIeHHIa-1lapeBuIa-
mieHuna. B3auMojelicTBHETO MeXay OuoTHYHHTe W (H3UYHHTE CBOMCTBAa € J00pe
FTIOCTPHPAHO TIPH Ta3y POTAlUs Ype3 ICHO H3Pa3eHUTEe 3aBUCHMOCTH MEX/y MUKPOOHATHHS
BBIJIEPOJl M BOAOYCTOMYHUBUTE arperaTd M MEXIy IOYBEHHs BBIJICPOJ U YCBOSEMHs BOJCH

KaramuTeT.

Honyqeﬂn A CpaBHEHH Ca KpHBH Ha BOJO3aABpKaHE B 3aBUCHMOCT OT MaTpHYHUA
NOTEHIIHAJI M € HallpaBC€H aHa/Ii3 Ha e(beKTa OT U3MEPEHU NOTCHIUAI Ha BOJAaTa B I104YBaTa.
Bb3 ocHOBa Ha IIOJIy4eHHUTE JaHHM 3a BOJO3aABPKAHETO HaA JIBC HHBA Ha HEHapYyLICHHU
IIOYBCHHU 06p331llfl € H3YHUCIICHA BOJOIIPOBOAUMOCTTAa B 3aBUCHUMOCT OT MaTpUYHHA

IOTEHIIHUAJI.



VI. IIlpuHOCH HA AUCEPTALUHOHHMS TPYA

1. Tlony4eHu ca OT eKCIIEPUMEHTHTE HOBH J@HHH 32 OCHOBHH XHPOJIOTHIHH MOYBCHH
CBOMCTBA ¥ [OKA3aTeM Ha MouBeHaTa CTpyKTypa 3a KapGonarHu UepHO3eMU NIpH pasIHIHH

yCJIOBHS HA 3eMeNoJI3BaHe IIPU TPAJUIIHOHHH 1 IIOYBO3AIIUTHU arpOTEXHOJIOTHH.

2. OlleHeHO € BapPUPAHETO Ha ONpe/eeH: PedepeHTHH CTOHHOCTH Ha CTPYKTYPHUTE
W XHZPOJIOTHYHH Tokasarenu npu KapGonaran YepHOo3eMHU M CTCIICHTA Ha MPOABABAHE Ha

usmuHa Jlerpajalys Py PasInaHy YCIOBHS HA 3€MEIION3BAHE.

3. PaspaGoTeH € METOJ 3a OlEHKA Ha Bb3JCHCTBUETO HA MOYBO3AIMTHH TEXHOIOIHHA
BBPXY WHAMKATOPH Ha pU3MYHOTO KAYECTBO HA KapGonaren YepHo3eM MpH NpOBEXIaHe Ha
TIOJICKM ONHMT ¢ POTAIMS HA IIIEHMIA M LapeBuua, KOHTO BKIKOYBA u300p Ha IOKa3aTelu,

CTATUCTUYECKH aHAIU3H U KPUTEPHH.

4. YCcTaHOBEHH Cca B3aMMOBPB3KUTE MEXKIy M3CJICIBAHUTE MOKa3aTe/H € LE OLCHKA
Ha (pakTopuTe W edeKTa OT MPHIAraHWTe MPOTHBOCPO3MOHHM TEXHONOTHMH B MOJCKH OIMHT
BBPXY CTPYKTYpPHHTE M XHJPOJIOTHYHHTE CBOHCTBA HAa CPEHO CPO3HpaH Kapbonaren
YepHo3eM U € MPeIoKeHa HOBa M0-HUCKA IpaHAIHa CTOMHOCT Ha CTPYKTypHHs HHIEKC (SI),
KoaTo na oraens nerpaaumpanute KapOomartHu YepHo3emMM OT Te€3d C BHCOK PHCK OT

Jerpajanus Ha 0azara Ha aHAJIM3 HAa KOMIUIEKC OT MHIUKATOPH 3a (1)PI3I/I‘-IHO Ka4deCTBO.

5. 3a WHPBH IBT B CTpAHaTa € TECTBAH W NPHUJIOKEH M3MAPUTENICH METO C anapat
TDR/MUX/mpts 3a u3MepBaHe Ha MaTpHYHMs NOTEHIHMAl HA MO4YBaTa M 3a OLCHKA Ha
HelfHATA BIKHOCT, C I ONpeNeNsSHETO Ha BOJO3aIbpikamiaTa CIOCOOHOCT M
BozionpoBosHocTTa Ha KapOonatu YepHO3eMH NP HHUCKH CTOMHOCTH Ha MAaTpPHYHHS
MOTEHIMaAJ B HEHACUTEeHA C BOJa I0YBa.

VII. OueHka HA Ka4ecTBOTO HA HAYYHHUTE My OIMKALHH, 0TPA3ABALIH
pe3yJITaTuTe B IHCEPTANUSATA

Yen chbM MyGIMKAIMUTE TI0 JMCEPTALHATA, KOUTO ca 2 Ha Opoi - KOJIEKTHBHH, €HATA
OT KOWTO Ha aHTJIMHCKH €3HK M IIpHeMaM, 4e Te 0Tpa3siBaT OCHOBHUTE YacTH Ha pa3paboTKUTE
110 JINCepTausATa.

Moxe 1a ce mpHeMe, 4e pe3ylTaTHTe OT pa3spabOTKHMTE ca MO3HATH Ha HayyHaTa
OBIHOCT y Hac M B UyXOWHa, ThH Karo ca BKIIOYEHH B Hay4HM CIMCAHHA OT
MEeX/yHapoIHaTa U3/1aTelicka MpexKa.

VIII. Kpurnusu 6e1eKKH U NPENOPbKH KbM KaHIHAATKATA

1. TekcThHT HA AUCEPTAIMATA UMA HYX/Ia OT MajIKa peIaKIHOHHA Hameca.



2. JlamHMTE OT NOYBEHHTE M3CJIEJBAHMA M OlEHKAaTa HAa IOYBEHATa MOKPUBKA
MOTarT Jia ce PasIIUPsT C aePOKOCMUYECKH U HA3EMHU METO/IH.
3. TlpenopbuBam AHMCEpTaHTKATa Ja MyOIMKyBa CAMOCTOSTEIHO HAYYHH CTATHH,
KaTo MMaM Tpe/IBH 100para i TEOPETHIHA IIOAr0TOBKA U 100POTO MO3HABAHE
Ha 00EKTHTE Ha U3CJIE/IBAHE.
[TonyyeHuTe pe3yiTaTd U IOJE3HOCTTa Ha pa3paboTKaTa MM IIO3BOJABAT Ja Jiam
TIOJIOKUTETHO MHEHHE IO POIIEypaTa 3a 3alliTa, He3aBHCHMO OT KPUTHYHHUTE MU OEIIeKKH.
IX. 3BAKJIOYEHUE
Bb3 OCHOBa Ha NPUJIOKEHHTE OT JOKTOPAaHTKAaTa METOIHM Ha W3CIEABAaHE, NPAaBHUIIHO
M3BEJICHHTE eKCIIEPHMEHTH, NMPUIOKEHHTe MOJENIH M HalpaBeHUTe O0OOLICHWsS ¥ M3BOIH
CuMTaM, Ye IpeNCTABEHHUAT JMCEPTAlMOHEH TPy oTroBaps Ha usuckpanusara Ha 3PACPD n
IIpaBuyIHMKA 32 YCIOBHSTA M pe/a 3a Npuao0MBaHe Ha HAyYHH CTCNCHH M 32 3a€MaHe Ha
akajgemuunu JurkkHOCTH B CCA.
ToBa MM [aBa OCHOBAaHHE Ja OLEHS IIOJIOKHTEIHO IUCEPTALMOHHMS TPyX U Ja
npeutoxka na ce mpuchau Ha L[BetmHa Hukonaepa [Tamapkosa oOpasoBaTenHaTa M HaydHa
cremen . JIokTop” B obmacT Ha BHcuie 00OpasoBaHHe ATpapHH HayKH, NpO(ecHoHaIHO

HanpapjieHue PacTeHneBs/ACTBO, Hay4Ha cnenuanHoct [louBo3HaHue.
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I. 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.

H. 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.

III. 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 0—5 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. Irecommend 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 specialtyA]Soil Science.
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