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Ha AUCepTaUUOHEeH TPyA 3a NpUchbXaaHe Ha obpa3oBaTtenHara v Hay4Ha
cTeneH ,,0O0KTop“

no:

O6nacTt Ha Bucwe obpasoBaHue: 6. ArpapHu Hayku U BETepUHapHa MeauuuHa
MpodecuoHanHo HanpaeneHue: 6.1. PacTeHMeBbACTBO

Hay4Ha cneuuanHocT: [loyBo3HaHue

AsTop: LiBeTuHa Hukonaesa Mnuesa — MNanapkosa

Tema: ,CTpyKTYpHU U XMAPONOrMYyHU cBoUCTBa Ha KapboHaTHu YepHosemu npu
pasnuyeH Ha4yuH Ha 3emenonasaHe”

HayuyHu pbkoBoguTenu: npod. A-p Munexna CtosHoa Kepyesa v gou. A-p Buktop
WsaHoB Konyakos

1. O6wo onucaxHue Ha npoueaypara U NpeaoCTaBeHUTe MaTepuanu

Ac. unx. LisetuHa ManapkoBa e 3auucneHa npe3 2023 r. B camMocToATENHA
dopma Ha obyyeHue B AOKTOPaHTypa No HayyHa cneuuanHocT [MoyBo3HaHue" KbM
CenckoctonaHcka Akapgemus B UIMASP ,H. Mywkapos®, Codwua, HayueH otagen
~Puanka, epoaus, nouseHa Guora“. OTuncneHa e c npaBo Ha 3awmTa npes 2025r. B
cvoTtBeTcTBMe € 4n. 60 Ha lMpasunHuka 3a PAC 8 CA, auceptaumMoHHUAT Tpya €
pasrnenaH Ha sacefaHue Ha y4eHute B otgen ,®usuka, eposus, nouseHa 6uorta“ npu
WMA3P H. NMywkapos® Ha 29.01.2026 r. Ha ocHoBaHWe Ha 3anosed Ha [upekTopa Ha
UMA3P H. Mywkapos® No P 15-05/28.01.2026r. lNMpoueaypata no 3awura Ha
AucepTaLuUoHHUA TpyA € OTKpUTa B CLOTBETCTBUE C M3ucksaHusta Ha 3PACPE u
MpasunHuka 3a PAC B CA cnep nonoxutenHo ctaHoBuule Ha CbBeTa y4eHuUTe Ha
MbPBUYHOTO HAY4YHO 3BEHO 33 rOTOBHOCT 3a 3aliuTa Ha aAucepTauusaTa npea HayyYHo
xypu. Cbc 3anosea No Pl 05-60/27.03.2026 r. lNpeacepnatenat va CCA npod. aH
CredbaH NaHpgeB HasHavaBa Hay4yHo Xxypu 3a npoBexaaHe Ha nybnuyHa 3awuta Ha
AvcepTauvoHHuUs Tpya Ha Tema ,CTPYKTYpHM U XUOPONOrUMYHU CBOWMCTBA Ha
KapboHaTHu YepHo3emu npu pasnuyeH Ha4YMH Ha 3emenonssaHe”, paspaboTeH oT
LisetTuHa Hukonaesa [lanapkoBa, AOKTOPaHT Ha CaMOCTOATENHa NOArOTOBKa, 3a
npucbxaaHe Ha OHC J[loktop“ no Aoktopcka nporpama ,[lloyBo3HaHue",
npodecuoHanHo Hanpasnexue 6.1.

KaTo 4neH Ha HaY4YHOTO XYypU nony4yux cnegHuTe marepuanu:

- [OucepraumoHeH Tpya Ha Tema ,CTPYKTYPHU U XUAPONOrMYHU CBOWCTBA Ha
Kap6oHaTHu YepHo3eMu Npu pasnuyeH HauuH Ha 3emenonasaHe”;

- AsTopedepart Ha AucepTauus 3a npucbxaaHe Ha obpasosarenHa U HayyHa
creneH ,JlokTop*;

- Tabnuua 3a CbOTBETCTBME C MUHUMANHWUTE HAUMOHANHU MU3UCKBAHUS 33
nony4yasaHe Ha OHC ,[loktop® no npodgecuoHanHo HanpasnexHue 6.1.
PacreHneBbACTBO;

- Cnucuk Ha nybnukauuuTe BLB Bpb3ka C AUCEPTALUMOHHUSA TPyA 3a nonyyasaHe
Ha OHC ,[okTop*,

- [Joknap 3a cxoACTBO Ha AUCEPTALMOHHUS TPYA BbB BPb3Ka C U3UCKBAHETO 3a
npoBepka 3a nnarnaTcreo;

- Teopyecka asTobuorpacdus Ha LisetuHa Manapkosa;



-

- TpoToKon-u3sneyeHue oT 3acejaHune Ha ydeHuTe npu otaen ,dusuka, eposus,
nouyseHa 6uota“ npu UMAS3P ,H. Mywkapos” ot 29.01.2026 1.;

- OB6pasuy 3a U3roTBSIHE Ha PELeH3us U CTaHoBMULLE CbrnacHo Y. 64, an. 3 u 4
(Mpunoxenue 11) Ha MpaeunHuka 3a PAC 8 CCA;

- 3anosen No P[]l 05-60/27.03.2026 r. Ha Mpeacepatens Ha CCA npod. aH
CredpaH NaHpes.

2. KpaTtku 6uorpadmyHu AaHHU 32 AOKTOpPaHTa

AcucteHT uHX. LiBetuHa Hukonaesa Wnuesa — [lanapkoBa € poaeHa Ha
20.06.1989 r. B Mabposo. OT 2008 ao 2012 r. cnensa 6akanasbpckaTa nNporpama no
lopcko cTtonaHcTBo Ha JlecotexHuyeckus YHusepcuteT, Codus, KOATO 3aBbpLuBa C
kBanudukaums ,MHxeHep no ropcko cronaHcteo®, a ot 2015 go 2017 r. —
mMarucTbpckata nporpaMa no cbliuata cneuuanHocT U nonydyasa kKsanugukauus
MarucTbp uHxXeHep no ropcko cronaHcTso. OT 2023 go 2025 r. e AOKTOpaHT B
camocTosaTenHa dopma Ha obyyeHue no HayyHa cneumanHocT ,[o4YBO3HAHWE" KbM
CenckoctonaHcka Akapemus B UMA3P ,H. Mywkapos®, Cocdusa, HayyeH otaen
,Ousnka, eposus, nouseHa 6uoTa“, ¢ Hay4HW pbkosoauTenu npod. A-p Munena
Kepuesa u gou. a-p Bukrop Konyakos.

3asbLplunna e KypcoBe MO aHrMUIACKK e3uK, NOYBO3HAHWE W MPUNoXeHue Ha
CTaTUCTUYECKUTE METOAM B Hay4HUTe uacneasaHus. Cneuvanuaupana e 8 iHctutyTa
no arpocuavka kbm [Monckata akagemMus Ha Haykute B Jliobnue, Monwa u B
WHcTuTyTa no nouyso3HaHue KbM YHrapckata akagemus Ha Haykute B byaaneuwa,
YHrapus.

Ot 01.02.2020 r. paboTK KaTo CTapliM ekcnepT B HayyeH otaen ,Pusuka,
epoausi, nouseHa 6uora“ kem UMASP ,H. MNMywkapos®, Codus, KbAETO NO-KbCHO Npe3
cbwara roauHa (ot 02.11.2020 r.) 3aema U akagemMuyHa ANbXKHOCT “ACUCTEHT".
OcHoBHaTa # pabota e cBbp3aHa C¢ nabopaTopHu uscneaBaHWs Ha U3UHHUTE
cBoicTBa Ha noysute. KOMNIOTbPHUTE W YMEHUA ca CBbp3aHu C U3NON3BaHe Ha
StatGraphics, Origin61, MS Office (Word, Excel, Power Point). YneH e Ha
pefakuMoHHusi cbBeT Ha cnucanue Bulgarian Journal of Soil Science. AsTop u
cbaBTop e B 14 Hay4Hu nybnukauuu, B pedpepupanu usnaHua u 7 B Hepedepupaxu
n3naHus.

3. AKTyanHoCT Ha TeMaTMKaTa U Lenecbobpa3HOCT Ha NOCTaBEHUTE Lenu u
3apaum

AKTyanHocTTa Ha Temata Ha AUCepTaLWOHHUA TpyA € NPAKo CBbp3aHa C
EBponeiickua 3akoHoAaTenNeH akT 3@ MOHUTOPUHIa U yCTOMYMBOCTTa Ha noysara ot
HoemBpu 2025 1., ¥ € BbB Bpb3ka CbC CPaBHUTENHO HOBATa KOHUEenuus 3a (hu3n4HoOTOo
Ka4ecTBO Ha rnoysara.

KayecTBOTO Ha noysara ce onpegens kato cnocobHocTTa 1 Aa yHKUUOHUPa
B PaMKUTE Ha €CTECTBEHU UNU aHTPOMNOreHHU EKOCUCTEMHU rpaHuum, Aa noaabpxa
NPOAYKTUBHOCTTA Ha pacTeHUsTa W XWUBOTHUTE, da noaabpxa U noaobpssa
Ka4yecTBOTO Ha BogaTta M Bb3gyxa M Aa nognomara 4YOBELWKOTO 3apase WU
MecTtoobutasaHe. To HE MOXe Aa ce U3Mepu AUPEKTHO, HO MOXe Aa Ce OueHU
KOCBEHO Bb3 OCHOBA Ha XapakTepUCTUKUTE Ha camaTta noysa UM Bb3 OCHOBa Ha
XapakTepUCTUKUTE Ha ekocucTemarta, OT KoATo noysaTta e yact. OueHkata Ha
Ka4yecTBOTO MO3BONABA Aa Ce perncTpupar NPpoOMEeHUTe B CbCTOAHUETO Ha noysaTa,
NPUYUHEHU OT NPUPOAHU PaKTOpPU U YOoBELLKa AENHOCT.

dUNYHOTO KaYeCTBO Ha noysara ce OTHacsa A0 cnocobHOCTTa i Aa noaabpXa
cenckocTonaHckaTa npoAykTUBHOCT, Aa noganomMara ekKoCUCTEMHUTE yHKUMM U pa



yCTOM Ha perpajauMsita 4Ypes ONTUManHo ynpasreHue Ha Bogarta M Bb3dyxa B
KopeHoobuTaeMus nouseH cron. Knoyosute nokasarenu 3a u3an4HOTO Ka4ecTBo Ha
noysaTta BKMKOMBAT CTPYKTypa M arperpaHocT, CBbp3aHu CbC cTabunHocTTa Ha
noysara u yCTOMYMBOCTTA i KbM €po3upaHe W ynnbTHsABaHe; 06eMHa NMbTHOCT U
NOPLO3HOCT, OTpa3fBallM CLOTHOLIEHUETO Mexay TBbpAaaTa, TeyHata W
rasoobpasHaTa hasu Ha no4Barta; AMHaMKKa Ha BofaTa B noysaTa — T.e. 3aibpXaHe
u cuntpauus Ha Boaa. CnepoBaTenHo, onpefensiin 3a XapakTepusupaHe Ha
(PU3NYHOTO KauyecTBO Ha nouyBaTa ca MOYBEHUTE CTPYKTYPHU U XWUAPONOrUNHU
CBOWCTBA W XapaKTEPWUCTWUKW, U3CNeABaHETO Ha KOWTO € OCHOBHa LUen Ha
AUCEPTaLMOHHUSA TPYA.

Bwnrapckute KapbowaTHu YepHozemm ca NOYBM C BUCOKO ECTECTBEHO
nnogopoave, pasnpocTpaHeHW OCHOBHO B HauW-ceBepHarta 4acTt Ha [lyHasckarta
paBHuWHa. Te ca NOAXOASWM 32 UHTEH3WBHO 3emefenue, HO U3UCKBAT BHUMaHWe
nopagu NoBULIEH PUCK OT BOAHA W BETPOBA €po3usi U YNNbTHABAHE, CPaBHUTENHO
6bp30 M3YepnBaHe Ha NPOAYKTUBHWUA UM BOAEH 3anac v TopeHe, NOoAXOoAAWo 3a
noaabpxaHe Ha GanaHca Ha OCHOBHUTE XpaHUTENHU eneMmeHTU gocdop U Kanui.
Mony4yaBaHeTo Ha HOBU AaHHK 3a PU3UYHOTO KavecTBO Ha 6bnrapckute KapboHaThu
YepHo3eMn € CBbp3aHO KaKTo C HeobxoauMOCTTa OT OueHKka 3a NpOMeHuTe,
HacTbLNUNKW B pe3yntarta Ha NPOABIMKUTENHOTO UM CTONAHCKO MON3BaHe, Taka U ¢
pa3wupsBaHe Ha NO3HAHUETO 3a TAX Ype3 HOBUTE MEeToAM, NnokasaTenu u XunoTesu
3a CTpyKTypoobpasyBaTenHuTe npouecu.

Llenta Ha npoy4BaHusTa (OUEHKA Ha CTPYKTYPHU W XUAPONOrUYHU
nokasatenu Ha KapboHatHu YepHo3zemMu npu pasnUYeH HauuH Ha
3emMenon3BaHe OT PaBHUHHU TEPEHU U BbPXY HAKMNOHEHU TEPEHU, NOANOXKEHU
Ha BOAHa GDOSMH) U netrte 3agadyun, nocraBeHu 3a HEeWHOoTOo ochlUlecTBABaHe, ca
dhopmynuMpaHn TOYHO U ACHO. PellaBaHeTo Ha KOHKpeTHUTe 3agauu, hopMynupaHm
3a nocturaHe Ha uernrta, Nno3BondABa Ha KaHAuOdaTKata He CaMO Ada OTroBopu Ha
HeobxoguMoOCTTa OT Mony4YyaBaHe C HOBM METOOM Ha HOBW [daHHW 3a novBeHaTa
CTPYKTYpa U XUaponoruyHuTe ceoiicTea Ha KapboHaTHu YyepHo3emu, HO U da Aape
OLEeHKa 3a peepeHTHU CTOMHOCTU U BapUpaHEeTO Ha Te3u nokasaTenu B 3aBUCUMOCT
OT CTeneHTa Ha (buswqua agerpagauua u eq)eKTa OT npunaraHe Ha NpoTuBOEepPO3NOHHU
TEeXHOMorMnu, Kakto U ycraHoBABaHe Ha B3aMMOBPbBL3KU MeXOy nokasartenute 3a
¢)M3MHHOTO Ka4yecTBO Ha Te3u NnoYsun.

4. lMo3HaBaHe Ha npobnema

B nutepatypHusa 063op, obxsawaw, 154 ustoyHuka (Bkn. 49 Ha kupunuua)
aBToOpKaTa nokasea OTNUYHA MH(OPMUPAHOCT 32 CbCTOSIHUETO Ha WU3YYEHOCT No
Temata U cnocobHOCT Aa aHanuaupa TBOPYECKUM nuTepaTypHus mMaTtepuan, 3a Aa
obocHoBe KakTO HeobGXxoAMMOCTTa OT pellaBaHe Ha 3agjauute, hopMynupaHu 3a
nocTuraHe Ha UuenTa Ha u3cneasaHusTa, Taka u usbopa Ha obekTute u meToguTe Ha
uacneasaHe. B cvoTBETCTBME C UenTa U 3agauviTe Ha AWCepTauUMOHHUS Tpya,
0630pbT Ha NUTEPaTYPHUTE U3TONHULM € CTPYKTYPUPaH B TPU YacTu, NOCBETEHU Ha
U3SICHABAHe Ha HUBOTO HAa NO3HaHWA U HOBU METOAM 3a U3cneaBaHe Ha CTpyKTyparta
W XUAPOSOrMYHUTE CBOMCTBA HA NOMBATa KaTo nokasaTtenu 3a hu3nYHoOTO 1 Ka4ecTBO
1 3a ceoucTBarta Ha 6bnrapckurte KapboHatHu YepHozemu.

B 3akniouyeHue e nogyepTaHa Heo6X0AMMOCTTa OT MOHUTOPUHT MO OTHOLIEHUE
Ha (PU3MYHOTO CbCTOsiHME Ha Obnrapckute KapboHatHu YepHosemu, npeasug
oTbensisaaHuTe pUCKOBETe OT BfoWaBaHe Ha TaAxHaTa MnoYBeHaTa CTPyKTypa,
NOAMNOYBEHO YNNbTHABAHE U €PO3Usi U NuncaTa Ha CpaBHEHWe Mexay (U3MYHOTO
CbCTOAHME HAa MOYBU OT PABHUHHU U HAKNOHEHU TEPEHU Ha TO3U BaXeH 3a Halwarta



cTpaHa noyseH pecypc. O6bpHaTo € ¥ cneunanHo BHUMaHue Ha Bb3MOXHOCTUTE 3a
nopobpaesHe Ha (OU3NYHOTO Ka4ecTBO Ha cpeaHo epoaupaH KapboHateH YepHosem
Mpu Npunarase Ha NPOTUBOEOPO3MOHHA TEXHOMOTUS C BKIOYBAHE Ha NPeaKynTypa u
3a0paBaHeTo 1 KaTo 3eNeHO TOp, KakTo U 3a M3NON3BaHEeTO Ha HOBW NoKasaTenu u
MeTOAM 3a aHanu3 Ha CTPYKTYPHUTE U XMAPOMOTMYHUTE CBOCTBA Ha noysaTta, KouTo
NO3BONABAT KOMNEKCHa OLeHKa Ha (hU3UYHOTO Ka4ecTBO Ha rnoysaTa.

5. Metoauka Ha uacnenBaHeTo

3ajauMte Ha [OUCEpPTaUMOHHUSA Tpya Ca peweHu B Tpu apeana Ha
pasnpocTpaHeHue v Ba Buaa naHgwadTt Ha 6bnrapckute KapboHatHu YepHosemu
— eKCNeauLUMOHHU NPoyYBaHUA NpU YCNOBUA Ha Pa3nMYHO 3eMenon3BaHe (3aTpeBeHu
nnowu u obpaborsaemu 3emu) npu paBHUHHKM nnowwm (Kosauuua, Jlomcko wu
TpbeTeHuk, neseHCKO) M u3CneaBaHWs NPU YCNoOBUA Ha 3 rOAUWIEH MNOMCKU
€KCNEepUMEeHT C peflyBaHe Ha LiapesuLia 1 neHuua no MACTO U Mo Bpeme ¢ npunaraHe
Ha TpaguUMOHHa U NOYBO3aLLUTHA arpoTexHUKa Npu HaknoHeHu TepeHn (TPbCTeHUK,
PyceHcko).

AHanUTU4YHUTE MEeToaM W Mogenu, YMeTo usnonssaHe e o6oCHOBaHO B
OoTAenHa 4acT Ha npernega Ha nNUTepaTypHUTE U3TOYHULM, U CXEMUTE, U TEXHUKUTE
3a npoboHabupaHe ca CbBpPEMEHHM, @ 4acT OT TAX — HOBM 3a U3cneaBaHUsTa B
Buvnrapus. [laHHuTEe 3a METEeOponorMYyHWTE napameTpu npe3 roauHUTE Ha
NpoBeXaaHe Ha NonckuA eKCnepuMeHT B oNUTHO none TpbeTeHuk, Pyce (2021-2023)
ca peructpupaHu c aBTomartuyHa MeteoponoruyHa craHuma (ATMOS-41 All-in-one
Weather Sensor, Meter©) u cbxpaHasaHu B ZL6 natanorep (Meter©). MexaHuyHuaTt
CbCTaB Ha nmnoyseHuTe npobu e onpeaenedH nNO MeXAyHapoAHUS CTaHaapT
1ISO11277:2020; cbabpxaHueto Ha CaCO3 — razomeTpuyHo ¢ anapart Ha Lanbnep;
CbAbPXaHWETO U CbCTaBa Ha NOYBEHOTO OPraHUYHO BELLECTBO — N0 MoaudUUMpaH
mMeToA Ha TopuH; (PU3UKOXMMUYHUTE NoKasaTenu ca onpeaeneHu rno MeToaukara Ha
laHeB u Apcosa. MHaukaTopuTe 3a OUEeHKa Ha NnoyBeHaTa CTpyKTypa ca onpeaeneHu
No OTHOWeHWe Ha TebpaaTa (hasa (NoYBeHa arpervpaHocT) U Mo OTHOLUEeHWE Ha
NOPOBOTO MNPOCTPAHCTBO. ArperaTHMAT CbCTAaB Ha noyBata €  onpejeneH B
nabopaTopHM yCNoBUs Ypes CyXo U MOKPO NpecsiBaHe Ha NoYseHu npobu npes cepus
oT cuta. BogoycTonumBocTTa Ha arperatute € uspaseHa Ypes CbOTHOLLEHUETO Ha
cpepHUTe AuameTpu Ha arperatute cnej u Nnpeauv npecssaHe BbB BOAA U C NPOLEHTa
Ha BOAOYyCTOMYMBUTE Makpoarperatu, no-ronemu ot 0.25 mm. Bogosaabpxaliarta
cnocobHOCT Ha noyseHu Npobu e uacneasaHa nNo npoueaypu, 6NU3kn 4o onucaHuTe
B ISO 11274: 1998. O6emHaTa NNBLTHOCT € onpeaeneHa B HEHapyLeHO CbCTOsIHUE
no ISO 11272:1998, Bono3aabpKaHeTo — C KanunspuMeTbp C BUCSALL BOAEH CTbNG
(1ISO 11274:1998), a cneundmyHaTa NMBLTHOCT € U3MepeHa BbB BOAa C NUKHOMETPU
c obem 100 cm3 (ISO 11508: 1998). HoBocT 3a uscnegsaHusita B Bunrapus e
U3MEpBaHEeTO Ha XxuapasnuyHata MPOBOAMMOCT HA HeHacuTeHa noyBa 4pes
€4HOBPEMEHHO u3MepBaHe Ha obemHaTa BnaxHocT ¢ TDR ceHsop v maTpuyHus
noTeHuuan ¢ MuHUTEeH3noMeTpu Ypes anapara TDR/MUX/mpts (ETEST SP. Z 0.0.),
pa3spaboteH B Arpoduanynusa UHctutyT B JTiobnuH, Monwa.

®dU3NYHOTO KaYecTBO Ha NoyBaTa e OUEeHEeHo Ype3 5 uHaukaTopa, CBbp3aHu
CbC CTpyKTypara Ha noysata U AWHaMMKata Ha novseHata Bnara: UHOEeKC 3a
crabunHocTTa Ha cTpykTypata (Sl), HauKaTop 3a Ka4ecTBO Ha noysarta Ha [lekcrep
(IS]), yceosiem BopeH kanauutetr (PAWC), oTHocuTenHa npegenHa noncka
snaroemHocT (RFC) n aepaunoneH kanauutet (AC).

anHO)KeHM ca Mopgenu 3a anpokCuMupaHe Ha pasnpeneneHueTo Ha
NoYBeHUTe YacTuuu nNo pasmepu U Boao3agbpxaliata cnocobHOCT BbB d)YHKLWlFI oT



noTeHuuana Ha noyseHara Bnara, napamMeTpuTe B KOUTO Ca U3NON3BaHU 3a OUEHKU
3a ¢)M3M‘IHOTO Ka4yecTBO Ha no4yearta.

MonyyeHnte AaHHM ca obpaboTeHu CTaTUCTMHECKU Ype3 npunaraHe Ha
efHodakTopeH W MHOrobakTopeH AUCNEePCUOHEeH aHanua, KopenauuoHeH U
perpecuoHeH aHanuM3 U aHanui Ha rnaBHUTE KOMMOHEHTU Ype3 u3nons3saHe Ha
cratuctuyeckus naket STATGRAPHICS.

6. XapaKkTepuMcTUKa U OLleHKa Ha AUCepTaLUOHHUA TPpyA

[ucepTaumMoHHUAT TPyA CbabpXa 8 rnasu U e HanucaH Ha 167 cTpaHuuu, BKN.
126 cTpaHMuM TeKCT, 3arnaBHa CTpaHuua, CbabpxaHue, 17 CTp. CNUCBbK Ha
uuMTUpaHata nuTepartypa, 5 Tabnuuu B npunoxeHue (19 cTp.), cnucbuM Ha
U3non3BaHUTe CUMBOMM U NyGnukauumMTe BbB BPb3Ka C AucepTaumaTa 1 cnpaska 3a
npuHocute. TpUTe OCHOBHU rnaBu (nutepaTypeH 0630p, o6ekT U MeToau Ha
uscrieasaHe u pesynrtartu) 3aemat obuwo 115 ctp. (91,3% or Tekcra) u ca B
cboTHoweHue 1:1,4:4. Peayntatute OT u3cneaBaHusTa ca npeacraseHu Ypes 36
Tabnuuu, 34 durypu (Bkn. eaHa kapta, 4 cxemu u 76 rpacuku) U 5 cHUMKM B 3
HanpasneHus — OCHOBHU MOYBEHWU CBOWCTBA, CTPYKTYPHU U XUAPONOr14HW CBOUCTBA
Ha no4ysaTa ¥ BoAo3aabpxalla cnocobHOCT, onpeaeneHa no usnaputeneH MeToa.

Bb3 OCHOBa Ha NONyYEHUTE HOBU AAHHW 33 OCHOBHWUTE MOYBEHU CBOWCTBA,
CTPYKTYPHUTE U XMAPONoruyHuTe csoicTBa Ha KapboHaTHu 4YepHosemu B Tpute
obekta Ha uacnensaHe ca copmynupanu 15 usBoaa OTHOCHO (1) aKTyanHoTo
CbCTOSIHUE, CE30HHUTE NPOMEHU U U3MEHEHUS Ha (DU3UYHOTO Ka4eCcTBO Ha NoYBuTe B
pesynTaTt OT pas3NUYHUA Ha4YMH Ha 3eMenonasaHe; (2) BapupaHeTo U pedepeHTHU
CTOMHOCTU Ha CTPYKTYpHUTE W XuaponoruyHute nokasatenu npu KapBoHaTHu
UepHo3eMu U CTeneHTa Ha nposiBsiBaHe Ha usnyHa Aerpagaums Npu paBHUHHU
TEepeHu U BbpXy CKNOHOBE, MNOANOXKEHM Ha BoAHA eposusi; (3) ycraHoBeHuTte
B3aUMOBPBL3KU MeXAy U3CNeaBaHUTe CTPYKTYPHU U XWAPONOrUyHU nokasarenu; (4)
CpaBHEHWEeTO MexXZy AaHHUTe 3a Bojo3ajbpXallara CnocobHOCT, u3MepeHa C
KanunapuMeTbp U 4Ype3 uanaputeneH metoq c anapat TDR/MUX/mpts npu
€QHOBPEMEHHO U3MepBaHe Ha NoTeHLUWana u BNaxHocTTa Ha No4YseHn Npobu, B3eTn
B HEHapPYLEHO CbCTOSIHUE.

[UcepTaLMOHHUAT TpyA € CTpyKTypupaH u odopmeH aobpe, HanucaH
CTErHaTo, C TOYEH U SICeH Hay4eH CTUN U e3uk. 3aknio4eHneTo u hopMynupaHuTe B
16 TOYKU U3BOAW OTPaA3nBaT TOMHO pe3ynTaTtuTe OT U3cneaBaHWsTa U Nokassar o
HEABYCMWUCNEH HauuH, Ye uenta U 3agayute Ha paspabortkata ca NOCTUrHaTu.
KanaupaTtkaTta nokassa 3aabnboyeHo BnageeHe Ha martepusita u cnocobHoct aa
UHTepnpeTupa nosydeHute pesyntatv. WHTepnpeTtauusta Ha AaHHATE € MHOrO
pnobpe 060cHOBaHa C TEOPETUYHM KOHLENUUM U CTaTUCTUHECKU aHanuau.

7. TpUMHOCK U 3HAYUMOCT Ha pa3paboTKarTa 3a HaykaTa ¥ npakTukara

Paspabotkata 6Genexu HOB, CbBpemMeHeH eTan B u3cneaBaHusTa Ha
(PU3UYHOTO Ka4eCcTBO Ha NoYBaTa BbB BPb3Ka C MOHUTOPUHIA U YCTOWYMBOCTTA KbM
pgerpajauma Ha Gbnrapckute noyBu Ha npumepa Ha KapGoHwatHu YepHozemu oT
paBHUHHU U HAKNOHEHU TEPUTOPUX. YCTaHOBEHUTE B3aUMOBPbL3KU MEXAY CTPYKTYPHU
U XUOPONOrMYHM MOKasaTenu 3a OueHKa Ha (DU3NYHOTO Ka4vecTBO Ha noysata U
pa3paboTeHUAT MeToauYeH NOAXoA 3a OLeHKa Ha (PU3MYHOTO KavecTBo Ha no4yeara
C BKNIOYBaHe Ha Habop OT nokasaTenu, CTaTUCTUYECKU aHanuau U KpuTepuu, morat
[a HaMepsAT No-LMPOKO MPUMOXEHUE NPU OLEHKM Ha aKTyanHoTO CbCTosHWE Ha
HbnrapckuTe rnoYBu No OTHOLWEHWE Ha PusnyHa aerpagauusi, KakTo U 3a oueHka Ha
NPOMEHUTE Ha (PU3NYHOTO KAYeCTBO Ha NoyBaTa Npu NPOABLIMKUTENHO NpunaraHe Ha
MepKu 3a HamansiBaHe Ha NoANOYBEHOTO YNNTbTHABAHE U epo3usATa BbPXY CKNOHOBU



TepeHu. Pesyntatute OT cpaBHUTENHUS aHanma Mexay AaHHuTe 3a
BOAO3aAbpXawara cnocobHOCT, U3MepeHa C KanunsipuMeTbp U Ype3 uanapurteneH
MEeTOA nokassat 406po CbBnajgeHne B CPEAHUTE CTOMHOCTM Ha BNIaXHOCTTa NpU eaHM
Y CblUM noTeHunanu. Bb3MOXHOCTTa 3a nonyyasaHe Ha ronsim 6poit aHHW B LUMPOK
AVanasoH OT MaTpU4HU NOTEHUManM e NPeaMMCTBO Ha U3NapUTENHUA METOA, KOeTo
MOXe Aa Ce u3nonasa 3a No-AeTaiNiHO XxapaKkTepuaupaHe Ha pasnpefeneHueTo Ha
nopuTe no pasmepy, pasrpaHNiBaHe Ha MaTPUYHUTE OT CTPYKTYPHUTE MOPU, @ ChLLO
W 3a onpeaensHe Ha BOJONPOBOAHOCTTA NPU HEHACUTEHO CLCTOSHUE NPU HUCKM
NOTeHUWanu Ha noYBeHaTa snara.

Mpuemam npuHocuTe, hOpPMyNUpaHu oT aBTopkaTa B 6 TOUKM, KATO CYUTaM, Ye
Té OTpa3sBaT OCHOBHWUTE pEe3ynTaTW, KOUTO Ca C HayyeH, HayYHO-NPUNOXEeH W
MeTOoAUYEeCKU XapakTep, KakTo cneasa:

1. Mony4asaHe u noka3BaHe Ha HOBM haKTK:

- TMonyuyeHa e komnnekcHa 6a3a OT HOBW EKCNEPUMEHTANHN AaHHW 33 OCHOBHM
MOYBEHM CBOWCTBA U NoKasaTesnn Ha NoYBeHaTa CTPYKTypa U XUAPONOrMYHUTE
cBoiicTBa Ha KapbowaTHW YepHozemMu npu pasnuuHM  ycrioBus Ha
3emenonasaHe, NaHAWadT U TPaAULMOHHU U NOYBO3ALUNTHU arpoOTEXHONOMUU:

- HanpaseHa e oueHka Ha BapupaHeTo W ca onpeneneHu pecepeHTHU
CTOMHOCTU Ha CTPYKTYPHWUTE W XWAPONOTUYHW NokasaTenu npu KapBoHaTHu
HepHoszemu u cTeneHwTa Ha nposBsiBaHe Ha U3MYHA Aerpafauvs npu
Pa3NW4HM  yCNoBWUS Ha 3emenonasaHe, naHawadT W TPAAULUMOHHU K
NOYBO3ALLMTHIU arpoTEXHONOTUMU.

2. ®opmynupaHe u 060cHOBaBaHe Ha HOBA XUNoTe3a:

- YCTaHOBEHM B3aUMOBPB3KU MEXAY CTPYKTYPHU U XUAPOMOrMYHU NoKasaTenm
3a OueHKa Ha (PU3U4YHOTO Ka4ecTBO Ha MovBaTa M edekTa OT npunaraHuTe
NPOTUBOEPO3UOHHMU TEXHONOMUU Ha cpeaHo epoaunpaH Kap6oHaTeH YepHosem.

3. CwagasaHe Ha HOBYM KnacuUKaLUM, METOAM, KOHCTPYKLIMK, TEXHOMOTUM 1 T.H.

- PaspaboteH MetoauueH noaxod 3a oueHKa Ha (BU3MMHOTO ChCTOSIHUE Ha
no4sarta, KOWTO BKMOYBa HaboOp OT MokasaTenu, CTaTUCTUNECKU aHanuau u
KpUTEpUW, 3@ OLIeHKa Ha Bb3AENCTBUETO Ha NOYBO3ALLUTHU TEXHONOTUN BbPXY
WHOWKATOPU Ha (DU3NYHOTO KayecTBO Ha KapGoHaTeH YepHosem mpu
npoBexaaHe Ha Nomncku ONUT ¢ poTaLus Ha NWeHULa U LapeBuLa;

- [lpeanoxeHa HoBa (No-HUCKA) rpaHUYHa CTOWHOCT Ha CTPYKTYpHUS uHaekc (Sl),
KOATO Aa otaens Aerpaaupanute Kap6oHatHu YepHoszemu oT Teau ¢ BUCOK
puck oT aerpapauns Ha 6asata Ha aHanua Ha KOMMMEKC OT MHAUKATOpPW 3a
PU3NYHO Ka4ecTBo;

- 3a NbpBW NbT B CTPaHaTa e TecTBaH U NPUNOXeH MeTod 3a €JHOBPEMEHHO
W3MepBaHe Ha noTeHuMana W BNaxHOCTTa Ha no4sata ¢ anapar
TDR/MUX/mpts 3a onpegensHeto Ha BoAO3aAbpXkallata cnocobHocT u
BoAonpoBoAHOCTTa Ha KapBoHaTHW YepHO3eMu Npu HUCKU CTOMHOCTM Ha
MaTpU4HUA NOTeHUUan B HeHacuTeHa Noyea.

8. lMpeueHxka Ha nyGnukauMuTe No AUCEPTALNOHHUA TPYA
B nonbnHeHne KbM MUHUMANHUTE HALUMOHANHW U3UCKBAHMS, MpaBunHUKLT 3a
PAC B CCA nocTtaBs JOMbAHUTENHW W3UCKBAHUA NO OTHOLLEHUE 6pos u Buga Ha

Hay4HuTe Tpy/0Be, CBbp3aHK C TemaTa Ha AucepTauusTa. KaHauaatkata npefcrass
2 cTatuu, ny6nuKyBaHW Bpb3Ka C AUCEPTaLUsATa, KaKTo cneasa:



- [Mvpsata, Ha KOATO AOKTOpPaHTKaTa e CaMoCTOsTeNneH aBTop, € BbB BPb3ka C
NPUNOXEHUEeTO Ha  u3napuTenHus  Metoa  3a  onpejensHe  Ha
BogO3aAbpxKallaTa cnocobHOCT Ha noysata U e nybnukysaHa Ha Gbnrapcku
eauk npe3 2023 r. B cnucaHue ,[oYBO3HAHWE, arpoOXUMUs U eKonorus”,
uapavue Ha CCA. CnucanueTo ce uiaekcupa ot CABI, AGRIS, AGRICOLA u
Ap.;

- Broparta cratua e nybnukyBaHa Ha aHrnuiicku esuk npes 2025 r. B cn.
Geoderma Regional (3.3 IF 2025), uanavue Ha Elsevier, B CbaBTOpPCTBO C
Hay4HUTe pbKoBOAUTENY (3aema 5-To MacTo oT obuio 10 aBTopa) U ce oTHacs
0O YyBCTBUTENHOCTTA W YCTOWYUBOCTTA Ha WHAWKATOpPM 3a MOYBEHOTO
kayecTBo Ha KapboHaTeH YepHo3eM Npu ycnosus Ha NpOTUBOEPO3UOHHU
TexHonoruu. CnucaHueTo ce mHaekcupa ot Scopus u Web of Science Core
Collection.

MocoyeHuTe AaHHU NOKa3saT, Ye npeacTaBeHuTe nybnukauun BbB Bpb3ka C
AUCEpTaLMOHHUA TPYA OTpa3sBaT HeroBu CbLIECTBEHU NMPUHOCHU Y4acTu U HaMbHO
nokpusaT [loNbAHUTENHWUTE W3WCKBaHUA 3a npugobusave va OHC ~JokTop®“ oT
MpasunHuka 3a PAC B CCA

9. JluyHO yyacTue Ha AOKTOpaHTKara

Be3 CbMHEHWe, AUCEPTAUMOHHUAT TPy € NUYHO Aeno Ha uHxX. LiBeTuHa
Manapkosa. MlonemusT o6em aHanuTUiHa pabota, npeAcTaseH B TpyAa, € U3BBLPLUEH
NAYHO OT Hesl B xofa Ha oByyeHUeTo i B [OKTOpaHTypa, KoeTo e oTbenssaHo u B
npoTokona OT NpeABapuTenHoTO pa3rnexaaHe Ha aucepTtauuoHHus Tpya. [Mpu
npoboHabupaHeTo, UW3BEXOAHeTO Ha MOMCKMA  ONWT, MNPeAcTaBsHeTo U
UHTepnpeTauusitTa Ha nony4YeHWTe pesynTaTM € HacouyBaHa W noanomaraHa ot
HayYHUTE PLKOBOAUTENW, KOETO € HaNbIHO eCTECTBEH Npouec npu oby4yeHue.

10.ABTopedpepar

Hamupam nbfHO CLOTBETCTBME Ha aBTopedepata no opma, obem u
cbAbpXaHue C AucepTaumMoHHua Tpya. Bnevatnsea ymeHwWeTo Ha asTopkaTta Aa
npeacTtasu no ybeauteneH HauuH ronemua obem uHpopmauus, CbAabpxalla ce B
AucepTaunoHHUA TPYA.

11.KpuTuuHu 3abenexku u NnpenopbKu

Hamam 3abenexku KbM NpeacTaBeHus 3a peLeH3upaHe aucepTaumuoHeH Tpya.
He mora na He otbenexa, 4e npu OPOPMAHETO Ha AUCEepTauUOHHUS Tpya B
peaakuusTa, npeacTaBeHa 3a pelieH3upaHe, asTopkaTa ce e Cbobpasuna c
npeobnapasawiata 4act oT 6Genexkute, OTNpaBeHW npu NpeaBapuUTEnHOTO
paarnexaaHe Ha Tpyaa, koeTo e noao6puno kauyecTsoTo My. MpenopbyBam Ha UHX.
ManapkoBa Aa He rybu uHepuwsTa, nocTurHata no speme Ha obyyeHueTo W B
[OKTOPaHTYpa U [a NpUnoXu npugobutuTe 3HaHMs M ONuT 3a ycnewHa pabota B
obnacTra Ha uay4yaBaHe Ha (PU3UYHUTE YCNOBUA Ha NOYBEHOTO 3apase, noyseHara
NPOAYKTUBHOCT U ONa3BaHeTo Ha GbnrapckuTe NoYsK OT Aerpagauus.

12.JIuMHM BnevaTneHus

Mo3HaBam uHX. LiBeTuHa lManapkoBa OT MOMEHTa Ha MOCTbLMNBaHETO W B
WMA3P H. Mywkapos”. KOMyHUKaTMBHOCTTA, NPELU3HOCTTa U OTFTOBOPHOCTTA, KOUTO
nposisBa Npy paspaboTBaHeTo Ha Hay4HU U NPaKTU4ECKV 3aAa4n S NPaBAT TbpCeH U
XenaH napTHbop 3a pabora. YuactBana e B paspaborBaHeto Ha 3
Hay4HouacrniegosaTencku npoekta, ¢uHancupadn ot CCA, eduH npoekT no
HauuoHanHa HayyHa nporpama ,Mnagu yyeHu U NOCTAOKTOpaHTM® u 6 npoekTa,
cuHaHcupaHu ot HauvoHaneH doxa ,Hayunu uscneasanus”. lNpeacrasuna e nekumu



W YNPaXHEHWe Ha aHIMUIACKM e3UK Ha MCNaHCKW CTyAeHTU, npueTu 3a obyyeHue B
UNAS3P H. Mywkapos".

13.Mpenopbku 3a 6bAEWO U3NON3BaHe Ha AUCEePTaLUUOHHUTE NPUHOCHU U
pesynrartu

Kakto Beue otbenssax mno-rope ycTaHoBEeHUTE B3aUMOBPBL3KY Mexay
CTPYKTYPHWA U XUAPOMOTMYHU NOKA3aTeNu 3a OLEHKA Ha (DU3UYHOTO KAYECTBO Ha
noysata u pa3paboTEeHUAT METOAUYEH NOAXOA 3@ OLeHKa Ha (PUBUYHOTO KAYECTBO Ha
noysata C BKNio4BaHe Ha Habop OT NokasaTenu, CTaTUCTUYECKU aHaNU3M U KPUTEPUN
MOXe [fa HaMepsaT NpUNoXeHWe MpU OUEHKW Ha aKTyanHOTO CbCTOSHUE Ha
Gbnrapckute noysm No oTHowWeEHKE Ha UaNYHa Aerpafauns, KakTo U 3a OLEHKa Ha
NPOMEHUTE Ha (PU3UYHOTO KAYECTBO Ha MOYBATa MPU NPOABLIDKUTENHO NpUnaraHe Ha
MEpKW 3a HamanABaHe Ha MOANOYBEHOTO YNNLTHSBAHE U ePO3NATA BbPXY CKNOHOBM
TepeHu.

UanaputenHuaT meToa, KOMTO AaBa Bb3MOXHOCT 3a nony4yaBaHe Ha ronsm
Bpoit AaHHM B WMPOK AUANA30H OT MATPUYHU NOTEHLMANM, MOXE Aa ce usnonssa 3a
No-AETalNIHO XapakTepusupaHe Ha pa3nNpeeneHUeTo Ha NouBEeHWUTe nopu no
PasMepu, pasrpaHWisaHe Ha MaTpUYHWUTE OT CTPYKTYpHUTE MOpW, a CbLio W 3a
onpefensHe Ha BOAOMPOBOAHOCTTA MPU HEHACUTEHO CbCTOAHUE MPU  HUCKU
noTeHuuanu Ha noyseHara Bnara.

14.3AKITIOYEHUE

AucepTaunoHHUAT Tpya, NpeAcTaBeH 3a pelieH3upare, CbAbpXa Hay4yHU U
Hay4HONPUNOXHW  pe3ynTaTh, KOUTO MPEACTaBNABAT OPUrMHANeH NPUHOC B
MOYBO3HAHMETO U nokassa, Ye KaHAMAATLT MpuUTexasa 3aablb60OYEeHN TEeOpPEeTUYHM
3HaHWs U CnocoGHOCTU 3a CaMOCTOSTENHU HayYHU uacneasaHus. Mo dopma u
CbAbpXaHue TpyabT He caMo MOKpWUBa, HO U B W3BECTHA CTeNeH HagMuUHaBa
usncksaHusTa Ha 3PACPB u MpaBuntuka 3a PAC B8 CCA 1 04akBaHUSTa KbM TPYA
3a nonyyasaHe Ha OHC ,[oktop“: TemaTukata e akTyanHa, W3nonseaHu ca
CbBPEMEHHM U3CnefoBaTencku MeToau U MOAenu, HAKOM — HoBu 3a Bwnrapus,
TPYAbT WMa NPUHOCU C Hay4YeH, Hay4HO-NPUNOXEH W MEeTOAUYECKM XapakTep
(NonyyeHu ca HOBM M NOTBBLPAUTENHU AaHHM, NPELNOKEH e MeToAu4eH noaxon 3a
XapakTepusmpaHe Ha (PU3M4HOTO KayecTBO Ha noysaTa, M3CNEdBaH e HOB 3a
Bunrapua meton 3a xapakrepusupaHe Ha BOAO3aAbpxawara cnocobHocT Ha
noysara). Mopaau scu4ko Toea cbM ,3A" faBaHe Ha obpasosaTenta u Hay4Ha cteneH
~AokTop” Ha LisetuHa Hukonaesa Unuesa — ManapkoBa u wWe noakpens ¢ MbnHa
ybeneHocT TakoBa pelueHue Ha Hay4HoTo XKypw.

i G
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REVIEW

by Prof. Dr Svetla Simeonova Rousseva

on a dissertation for the award of the educational and scientific degree
"Doctor"

on:

Field of higher education: 6. Agricultural sciences and veterinary medicine
Professional field: 6.1. Plant Breeding

Scientific specialty: Soil Science

Author: Tsvetina Nikolaeva llieva - Paparkova

Topic: "Structural and hydrological properties of Epicalcic Chernozems under
different land use"

Scientific supervisors: Prof. Dr Milena Stoyanova Kercheva and Assoc. Prof. Dr
Viktor Ivanov Kolchakov

1. General description of the procedure and provided materials

Ass. Prof. Eng. Tsvetina Paparkova was enrolled in 2023 in an independent form of
PhD studies in the scientific speciality “Soil Science” at the Agricultural Academy (AA)
in the ISSAPP “N. Poushkarov”, Sofia, Scientific Department “Physics, Erosion, Soil
Biota". She was deducted from training with the right to defend in 2025. In accordance
with Art. 60 of the Regulations for DAS (Development of the Academic Staff) in AA the
dissertation work was reviewed at a meeting of scieniists in the Department “Physics,
Erosion, Soil Biota” on 29.01.2026 on the basis of Order of the Director of the ISSAPP
“N. Poushkarov” No RD 15-05/28.01.2026. The procedure for defending the
dissertation has been opened in accordance with the requirements of the Law for
Development of the Academic Staff in Republic of Bulgaria (LDASRB) and the
Regulations for DAS in AA after a positive opinion of the Council of Scientists of the
primary scientific unit for readiness to defend the dissertation in front of a Scientific
Jury. By order No 05-60/27.03.2026, the President of the AA Prof. DSc Stefan
Gandev, appoints a Scientific Jury to conduct a public defence of the dissertation on
the topic “Structural and hydrological properties of Epicalcic Chernozems under
different landuse”, developed by Tsvetina Nikolaeva Paparkova, a postgraduate
student at independent training for the award of Education and Scientific Degree
“Doctor” (PhD) in the doctoral program “Soil Science”, Professional Direction 6.1.

As a member of the Scientific Jury, | received the following materials::

- Dissertation on the topic “Structural and hydrological properties of Epicalcic
Chernozems under different landuse”;

- Abstract of dissertation for award of PhD;

- Table of compliance with the minimum national requirements for awarding PhD
in Professional Direction 6.1. Plant Breeding;

- List of publication with regard to the dissertation for awarding PhD;
- Dissertation similarity report in relation to plagiarism check requirement;
- CV of Tsvetina Paparkova;

- Minutes-excerpt from a meeting of scientists at the Department of “Physics,
Erosion, Soil Biota” at ISSAPP “N. Poushkarov” from 29.01.2026;



- Templates for preparing a review and opinion according to Art. 64, para. 3 and
4 (Annex 11) of the Regulations for DAC in AA,;

- Order No RD 05-60/27.03.2026 of the president of AA prof DSc Stefan Ganev.
2. Brief biographical data about the postgraduate student

Ass. Prof. Eng. Tsvetina Nikolaeva llieva — Paparkova was born on 20.06.1989 in
Gabrovo. From 2008 to 2012 she studied the Bachelor's program in Forestry at the
Forestry University, Sofia, graduating with the qualification "Forestry Engineer", and
from 2015 to 2017 - the Master's program in the same specialty and receiving the
qualification Master of Forestry Engineer. From 2023 to 2025 she was a postgraduate
student in an independent form of study in the scientific specialty "Soil Science" at the
Agricultural Academy in ISSAPP “N. Poushkarov’, Sofia, Scientific Department
“Physics, Erosion, Soil Biota”, with scientific advisors Prof. Dr Milena Kercheva and
Assoc Prof. Dr Victor Kolchakov.

She completed courses in English, Soil Science and application of statistical methods
in scientific research. She specialized at the Institute of Agrophysics of the Polish
Academy of Sciences in Lublin, Poland and at the Institute of Soil Science of the
Hungarian Academy of Sciences in Budapest, Hungary.

Since 01.02.2020 she has been working as a Senior Expert in the Scientific
department “Physis, Erosion, Soil Biota” at ISSAPP “N. Poushkarov”, Sofia, where
later in the same year (from 02.11.2020) she has held the academic position of
"Assistant Professor". Her main work is related to laboratory research of the physical
properties of soils. Her computer skills are related to the use of StatGraphics, Origin61,
MS Office (Word, Excel, Power Point). She is a member of the editorial board of the
Bulgarian Journal of Soil Science. She is an author and co-author of 14 scientific
publications, in refereed journals and 7 in non-refereed journals.

3. Relevance of the topic and appropriateness of the set goals and
objectives

The relevance of the topic of the dissertation is directly related to the European
legislative act on soil monitoring and sustainability from November 2025, and is in
connection with the relatively new concept of soil physical quality.

Soil quality is defined as the ability of soil to function within natural or anthropogenic
ecosystem boundaries, to support plant and animal productivity, to maintain and
improve water and air quality, and to support human health and habitat. It cannot be
measured directly, but can be assessed indirectly based on the characteristics of the
soil itself or on the characteristics of the ecosystem of which the soil is a part. Soil
quality assessment allows for the recording of changes in soil condition caused by
natural factors and human activity.

The physical quality of soil refers to its ability to maintain agricultural productivity,
support ecosystem functions and resist degradation through optimal management of
water and air in the root zone. Key indicators of the physical quality of soil include
structure and aggregation, related to soil stability and its resistance to erosion and
compaction; bulk density and porosity, reflecting the ratio between the solid, liquid and
gaseous phases of the soil; soil water dynamics — i.e. water retention and filtration.
Therefore, determining the characterization of the physical quality of the soil are the
soil structural and hydrological properties and characteristics, the study of which is the
main objective of the dissertation work.

Bulgarian Epicalcic Chernozems are soils with high natural fertility, distributed mainly
in the northernmost part of the Danube Plain. They are suitable for intensive



agriculture, but require attention due to the increased risk of water and wind erosion
and compaction, relatively rapid depletion of their productive water supply and
fertilization, appropriate for maintaining the balance of the main nutrients phosphorus
and potassium. Obtaining new data on the physical quality of Bulgarian Epicalcic
Chernozems is related both to the need to assess the changes that have occurred as
a result of their prolonged economic use, and to expanding knowledge about them
through new methods, indicators and hypotheses about the structure-forming
processes.

The purpose of the research (assessment of structural and hydrological indicators of
Epicalcic Chernozems under different land use patterns on flat terrain and on sloping
terrain subject to water erosion) and the five tasks set for its implementation are
formulated precisely and clearly. Solving the specific tasks formulated to achieve the
goal allows the postgraduate student not only to respond to the need of obtaining new
data on the soil structure and hydrological properties of Carbonate Chernozems using
new methods, but also to provide an assessment of reference values and the variation
of these indicators depending on the degree of physical degradation and the effect of
applying anti-erosion technologies, as well as to establish relationships between the
indicators of the physical quality of these soils.

4. Knowledge on the problem

In the literature review, including 154 sources (including 49 in Cyrillic), the author
shows excellent information on the perception of knowledge on the topic and the ability
to analyze creative the literary material in order to justify both the need for solving the
tasks formulated to achieve the goal of the study, and the choice of objects and
methods of research. In accordance with the goal and objectives of the dissertation,
the review of literary sources is structured in three parts, dedicated to clarifying the
state of knowledge and new methods for studying the structure and hydrological
properties of the soil as indicators of its physical quality and for the Bulgarian Epicalcic
Chernozems.

In conclusion, the need for monitoring the physical condition of the Bulgarian Epicalcic
Chernozems is emphasized, given the noted risks of deterioration of their soil
structure, subsoil compaction and erosion and the lack of comparison between the
physical condition of soils from flat and sloping terrains of this important soil resource
for our country. Special attention is also paid to the possibilities for improving the
physical quality of moderately eroded Epicalcic Chernozem by applying erosion
control technology with the inclusion of a pre-crop and its ploughing as green manure,
as well as to the use of new indicators and methods for analysing the structural and
hydrological properties of the soil, which allow for a comprehensive assessment of the
physical quality of the soil.

5. Research methodology

The tasks of the dissertation are solved in three areas of distribution and two
landscape types of the Bulgarian Epicalcic Chernozems - expeditionary studies under
conditions of different land use (grasslands and arable lands) in flat areas (Kovachitsa,
Lom and Trastenik, Pleven region), as well as research under conditions of a 3-year
field experiment with alternating corn and wheat by place and time with the application
of traditional and soil conservation agricultural techniques on sloping terrain
(Trastenik, Ruse region).

The analytical methods and models, the use of which is justified in a separate part of
the review of the literature sources, and the schemes and techniques for sampling are
modern, and some of them are new for research in Bulgaria. Data on meteorological



parameters during the years of conducting the field experiment in the experimental
field Trustenik, Ruse (2021-2023) were recorded with an automatic meteorological
station (ATMOS-41 All-in-one Weather Sensor, Meter©) and stored in a ZL6
datalogger (Meter®). The mechanical composition of the soil samples was determined
according to the international standard 1SO11277:2020; the CaCO3 content -
gasometrically with a Scheibler apparatus; the content and composition of soil organic
matter - by a modified Tyurin method; the physicochemical indicators were determined
according to the Ganev and Arsova methodology. The indicators for assessing the soil
structure were determined in relation to the solid phase (soil aggregation) and in
relation to the pore space. The aggregate composition of the soil was determined in
laboratory conditions by dry and wet sieving of soil samples through a series of sieves.
The water resistance of the aggregates was expressed by the ratio of the average
diameters of the aggregates after and before sieving in water and by the percentage
of water-resistant macroaggregates larger than 0.25 mm. The water-holding capacity
of soil samples was examined using procedures similar to those described in ISO
11274: 1998. The bulk density was determined in the undisturbed soil cores according
to ISO 11272:1998, the water retention — with a capillarimeter with a hanging water
column (ISO 11274:1998), and the specific density was measured in water with
pycnometers with a volume of 100 cm3 (ISO 11508: 1998). A novelty for research in
Bulgaria is the measurement of the hydraulic conductivity of unsaturated soil by
simultaneously measuring the volumetric moisture content with a TDR sensor and the
matrix potential with minitensiometers using the TDR/MUX/mpts apparatus (ETEST
SP. Z 0.0.), developed at the Agrophysical Institute in Lublin, Poland.

The soil physical quality was assessed using 5 indicators related to soil structure and
soil moisture dynamics: structural stability index (Sl), Dexter soil quality indicator (|S|),
available water capacity (PAWC), relative marginal field water capacity (RFC) and
aeration capacity (AC).

Models have been applied to approximate the soil particle-size distribution and water
holding capacity as a function of soil moisture potential, the parameters of which have
been used to assess the physical quality of the soil.

The obtained data were statistically analised by applying single-factor and multifactor
analysis of variance, correlation and regression analysis, and principal component
analysis using the statistical package STATGRAPHICS.

6. Characteristics and evaluation of the dissertation

The dissertation contains 8 chapters and is written on 167 pages, including 126 pages
of text, title page, table of contents, 17 pages of a list of cited literature, 5 tables in the
appendix (19 pages), lists of symbols used and publications related to the dissertation,
and a reference to the scientific and applied contributions. The three main chapters
(literature review, object and methods of research and results) occupy a total of 115
pages (91.3% of the text) and are in a ratio of 1:1.4:4. The results of the research are
presented through 36 tables, 34 figures (including one map, 4 schemes and 76
graphs) and 5 photographs in 3 directions - basic soil properties, structural and
hydrological properties of the soil, and water holding capacity, determined by the
evaporation method.

Based on the new data obtained on the basic soil properties, structural and
hydrological properties of Epicalcic Chernozems in the three study sites, 15
conclusions have been formulated regarding (1) the current state, seasonal changes
and changes in the physical quality of the soils as a result of different land use; (2) the
variation and reference values of the structural and hydrological indicators in Epicalcic



Chernozems and the degree of manifestation of physical degradation in flat terrain
and on slopes subjected to water erosion; (3) the established relationships between
the studied structural and hydrological indicators; (4) the comparison between the data
on the water retention capacity measured with a capillarimeter and by the evaporation
method with a TDR/MUX/mpts apparatus with simultaneous measurement of the
potential and moisture of soil samples taken in an undisturbed state.

The dissertation work is well structured and formatted, written concisely, with an
accurate and clear scientific style and language. The conclusions formulated in 16
points accurately reflect the results of the research and show in an unambiguous way
that the goal and objectives of the work have been achieved. The PhD student
demonstrates a thorough knowledge of the subject and the ability to interpret the
results obtained. The interpretation of the data is very well justified with theoretical
concepts and statistical analyses.

7. Contributions and significance of the work for science and practice

The work marks a new, modern stage in the research of the physical quality of the soil
in connection with the monitoring and resistance to degradation of Bulgarian soils on
the example of Epicalcic Chernozems from flat and sloping territories. The established
relationships between structural and hydrological indicators for assessing the physical
quality of the soil and the developed methodological approach for assessing the
physical quality of the soil with the inclusion of a set of indicators, statistical analyses
and criteria, can find wider application in assessing the current state of Bulgarian soils
in terms of physical degradation, as well as for assessing changes in the physical
quality of the soil with the continued application of measures to reduce subsoil
compaction and erosion on sloping terrain. The results of the comparative analysis
between the data on the water holding capacity, measured with a capillarimeter and
by the evaporation method, show a good coincidence in the average values of
humidity at the same potentials. The ability to obtain a large number of data over a
wide range of matrix potentials is an advantage of the evaporation method, which can
be used for more detailed characterization of the pore size distribution, differentiation
of matrix from structural pores, and also for determining water permeability in an
unsaturated state at low soil moisture potentials.

| accept the contributions formulated by the author in 6 points, as | believe that they
reflect the main results, which are of a scientific, applied and methodological nature,
as follows:

1. Obtaining and proving new facts:

- A complex base of new experimental data on basic soil properties and
indicators of soil structure and hydrological properties of Epicalcic Chernozems
under different conditions of land use, landscape and traditional and soil
protection agrotechnologies has been obtained:;

- An assessment has been made of the variation and reference values of the
structural and hydrological indicators of Epicalcic Chernozems and the degree
of manifestation of physical degradation under different conditions of land use,
landscape and traditional and soil protection agrotechnologies have been
determined.

2. Formulation and justification of a new hypothesis:

- Established relationships between structural and hydrological indicators for
assessing the physical quality of the soil and the effect of the applied erosion
control technologies on moderately eroded Epicalcic Chernozem.



3. Creation of new classifications, methods, structures, technologies, etc.:

- A methodological approach for assessing the physical condition of the soil has
been developed, which includes a set of indicators, statistical analyses and
criteria for assessing the impact of soil protection technologies on indicators of
the physical quality of Epicalcic Chernozem when conducting a field experiment
with a rotation of wheat and corn;

- A new (lower) limit value of the structural index (SI) has been proposed to
separate degraded Epicalcic Chernozems from those with a high risk of
degradation based on the analysis of a complex of physical quality indicators;

- For the first time in the country, a method for simultaneous measurement of
soil potential and moisture content with a TDR/MUX/mpts apparatus has been
tested and applied for the determination of the water-holding capacity and water
permeability of Epicalcic Chernozems at low values of the matrix potential in
unsaturated soil.

8. Assessment of the dissertation publications

In addition to the minimal national requirements, the Regulations for DAS in AA sets
additional requirements regarding the number and type of scientific papers related to
the topic of the dissertation. The candidate submits 2 articles published in connection
with the dissertation, as follows:

- The first one, where the postgraduate student is the only author, is in
connection with the application of the evaporation method for determining the
water-holding capacity of the soil and was published in Bulgarian in 2023 in the
journal "Soil Science, Agrochemistry and Ecology", edited by AA. The journal
is indexed by CABI, AGRIS, AGRICOLA etc.;

- The second one was published in English in 2025 in Geoderma Regional,
edited by Elsevier, in co-authorship with the scientific supervisors (taking 5-th
place out of 10 authors) and is in connection with the sensitivity and
sustainability of soil quality indicators of Epicalcic Chernozem under soil
erosion control technologies. The journal is indexed by Scopus and the Web of
Science Core Collection.

These data show that the publications submitted in connection with the dissertation
reflect its essential contributions and fully meet the Additional Requirements for
awarding PhD from the Regulations for DAS in AA.

9. Personal participation of the postgraduate student

Without any doubt, the dissertation is a personal work of Eng. Tsvetina Paparkova.
The large volume of analytical work presented in the work was carried out personally
by her during her doctoral studies, which is also noted in the minutes of the preliminary
examination of the dissertation. In the sampling, carrying out the field experiments,
presentation and interpretation of the results obtained, she was guided and assisted
by the scientific supervisors, which is a completely natural training process.

10. Abstract

| find that the abstract is completely consistent in form, volume and content with the
dissertation. The author's ability to present the large amount of information contained
in the dissertation in a convincing manner is impressive.

11.Critical notes and recommendations
| have no comments on the dissertation submitted for review. | cannot help but note
that when drafting the dissertation in the edition submitted for review, the author took



into account the majority of the comments made during the preliminary review of the
work, which improved its quality. | recommend that Eng. Paparkova not lose the inertia
achieved during her doctoral studies and apply the acquired knowledge and
experience for successful work in the field of studying the physical conditions of soil
health, soil productivity and the protection of Bulgarian soils from degradation.

12.Personal impressions

| have known Eng. Tsvetina Paparkova since she joined the ISSAPP “N. Poushkarov’.
The communicativeness, precision and responsibility she shows in developing
scientific and practical tasks make her a sought-after and desired partner for work.
She has participated in the development of 3 research projects funded by the AA, one
project under the National Scientific Program "Young Scientists and Postdoctoral
Fellows" and 6 projects funded by the National Science Foundation. She has
presented lectures and exercises in English to Spanish students accepted for study at
the ISSAPP “N. Poushkarov”.

13.Recommendations for future use of the dissertation contributions and
results

As | have already noted above, the established relationships between structural and
hydrological indicators for assessing the physical quality of the soil and the developed
methodological approach for assessing the physical quality of the soil, including a set
of indicators, statistical analyses and criteria, may be used in assessing the current
state of Bulgarian soils in terms of physical degradation, as well as for assessing
changes in the physical quality of the soil during the long-term implementation of
measures to reduce subsoil compaction and erosion on sloping terrain.

The evaporation method, which allows for obtaining a large number of data over a
wide range of matrix potentials, can be used for more detailed characterization of the
distribution of soil pores by size, differentiation of matrix from structural pores, and
also for determining the water conductivity in an unsaturated state at low soil moisture
potentials.

14.CONCLUSION

The dissertation submitted for review contains scientific and applied results that
represent an original contribution to soil science and demonstrate that the candidate
possesses in-depth theoretical knowledge and abilities for independent scientific
research. In terms of form and content, the work not only meets, but to some extent
exceeds, the requirements of LDASRB and the Regulations for DAS in AA to work for
awarding PhD: the topic is relevant, modern research methods and models have been
used, some of which are new for Bulgaria, the work has contributions of a scientific,
applied and methodological nature (new and confirmatory data have been obtained, a
methodological approach for characterizing the physical quality of the soil has been
proposed, a new method for characterizing the water-holding capacity of the soil has
been studied for Bulgaria). Because of all this, | am "FOR" awarding a PhD to Tsvetina
Nikolaeva llieva - Paparkova and will support with full conviction such a decision of the
Scientific Jury.
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