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BLPXy JHMCEPTAIOHEH TpyA 3a IONydaBaHe Ha HaydyHara CICICH ,,AOKTOp Ha
HaykuTe” B obnacT Ha BHcme o0pasOBaHME ,,ArpapHH HayKd M BETEPHHApHA MeIUIUHA",
‘mpogecronanmso Hanpasnenue 1lngsp 6.1 ,,PaCTEHHEBBJICTBO, HaydHa CIECHHATHOCT
“TlouBO3HAHHE". '

, Tema M _aBTOp HA JNCEPTAMOHHMS TPYX: ,MeTonuka 3a OGOHHTHPOBKA M
KaTEeropu3alys Ha 3eMEZICIICKATE 3¢MH C PEKYNTHBHPAHHU II0YBH B Brarapus®, aBrop — npod.
a-p k. Maptus banos

‘Ynen Ha mayumoro xypu: npod. qu Hpena JamurpoBa Aranacosa, UITA3P »H.
Iymxapos®, cnenmannoct Illupsp 6.1 ,,PACTEHHEBBJICTBO, Hay4Ha CICHHATHOCT
“[Toyso3HaHHE", 3aM0BE]] 3a Ha3HAYaBaHe Ha HaydHO Xypu Ne PJT 05-67/12.05.2021r.

KpaTko npeacTaBsHe Ha AOKTOpaHTa (BXHHM GHOrpaQudHM NaHHA M HaydHO pasBUTHE).
Ipop. Maptuan Banos 3aBppmBa ,Karempa mo I'eomesus, ¢doTorpaMeTpus H
kaprorpadus, BUAC, Co¢ms, karo HEXKXEHEP-3¢MEYCTPOUTEN IIpe3 1983r. Ilpes 1989 r.
npuo6uBa Hay4Ha CTelleH ,,KaHIuaaT Ha CeICKOCTONaHCKATe Hayku* /“moxrop*/. Ot 1986 1.
0 ceramHms MOMeHT /34 r/, mpod. Maprun Banos paGoru B WITA3P ,H.Ilymkapos™ B
061acTTa Ha EKOJNOTHATA, Bh3CTAHOBABAHETO M MEMOPHPAHETO HA HAPYIICHH, 3aMbpCEHH M
epo3MpaHM 3eMM M II0YBH, MMa HAy4YHH H3CICABAHHA CBBp3aHH C arpoeKOJIOTHIHOTO
3eMejielie, GHOrOpHBATA, 3EMEYCTPOMCTBOTO, TEOJE3UATa, HPOEKTAaHTCKaTa JCHHOCT W Hp.
JIMCEpTaHTHT MMa TPEIONABATENCKA CTaX M omMT B ['eonoro-reorpagcxu ¢akynrer Ha
Coduiicku ynmsepcuter “CB. Kmument Oxpuicku” H MuHHO-TEXHOJIOTHYeH (axynrer Ha
Munno-T'eonoxxu Yausepcurer ,,Cs. ViBan Puickn”, wieHyBa B peaula Hay4HH CBBETH H-
NpECTIKHA HAMOHATHM K MEXIYHAapOJHH OpTaHM3ali - YTPaBUTEIEH CHBET KBM
, Cenckocromancka akajgeMus, HaydeH ceBer 1o ,,O61I0 3eMeienne, TOYBO3HAHUE, arpOXUMHs
U Mennopauml“ xsM CCA, Hayuen coBer kbM cexuus “I'enesuc, reorpadus u Knacuuranus
Ha ouBHTE” IpH MHCTUTYT O NOYBO3HAHME, arPOTEXHONOIAM U 3allUTa HA PAaCTCHUATA ”H.
Ilymxapos”, BBIrapcko MOYBOBECKO XPYKECTBO, BEarapcko JApyXecTBO IO XyMYCHHTE
'BEIECTBA, MEXIyHApOAHO APYXKECTBO IO XyMYCHHTE BEILECTBA, HTC, TeMaTH4yHH paGOTHH
TPYIH, €KCIIEPTHH CHBETH, BKIIFOYUTETHO Axpeoumayuonen cveem xoM HAOA. [Ipod. M.
BaHOB € 3aeMaJl IPECTHKHE OPraHM3al[MOHHA ¥ PBKOBOJIHH ITO3HIAH — 3aM. mpejcenaren Ha
Hayuno-xoncynmamugen cvéem no 3emedenue KbM MHHHCTEDA Ha 3€ME/ICIMETO M XPAHHUTC,
CrBeTHEK Ha MuHHCTHpa Ha 3eMenenuero 1 xpanute, Jiupextop u 3aM. Jlupekrop Ha UITIA3P
,»H. ITymxapos“. Ot M. roHu 2019r. 1o ceraimHus MOMEHT, npod. M. banos e IIpeacenaren Ha




ot UITA3P ,H. Ilymxapos“ u M-T mo reopusuka, reofesus reorpadpus xeM bwirapcka
AxajieMusi Ha HayKuTe, d ArpapeH yHuBepcureT, [ioBuB. ITpod. M. baHoB € aBTOp Ha JEBET
asmopcKu ceudemencmea u namexmu 3a TEXHAYECKa U OHONOTHYECKA PEKyITHBALMSA Ha Jierna
3a OTIAJIBIIH, CPEACTBO 32 BB3CTAHOBABAHE HA CPO3MPAHH TEPEHH, CBIAHIHHA 30HH, CPEICTBO
3a BH3CTaHOBSBAHE nponylcmnnocna Ha YBpEJICHH 3¢MHH yJaCTBIM, HHTEIPHPaHa CHCTEMA 32
JMCTAHIIMOHHO ONpeIEsIHE Ha ChCTOSHUETO Ha IIOCEBH Ha 3€MEJIENICKA KYJITypH U JIp.

I. OGma xapaKTepHCTHKA HA JHCEPTAIMATA U aBTOpedepaTa — obeM H CTPYKTYypa

JIMCEpTALMOHHKMAT TPYA HMa 3a Ien Ha pa3paGoTH AIrOpUTMH 32 obuma oleHKa H
KaTeropu3allks Ha 3eMH C PEKyNTHBHPAHH IOYBH, KOMTO MHTETpUpaT HayIHO obocHoBaH Habop OT
[03eMJICHH XapaKTepMCTHKH (IIOYBCHH, arpOKIMMATMYHHM) ¥ UPE3 KOHTO € BB3MOXHO Ja ce€
M3BEPIIA OLICHKaTa HAa 3¢MHIC C PEKYJITHBHPaHH IOYBH W3NOJ3BAaKK MOAXOZ ChYETABALL
BHMMATENHO TOAGDaHH MHIMKATODH 3 DA3sIMYHM M3TOYHMIM HA JAHHH, KAKTO M IOXXONAIIH
(QYHKIMOHAIHM MAaTeMaTHYeCKM METOAH M NpOLEAYPH Ha H3CICIBAHC. Pa3paboten € JIECHO
mocthreH codryep B cpexa Ha Ms Excel 3a paboTa ¢ HOBAaTa METOAHKA. IToneseH U edeKTHBEH
TIOXO]I €, Y€ OIEHKATa Ha KaueCTBOTO Ha [I0YBATa € M3BBPIUEHA YPe3 CPAaBHABAHE Ha Ka4ECTBOTO HA
PeKy/ITHBUPAHHTE I0YBH C TOBA Ha 30HATHM TIOYBH, NO3BO/ABAMKH MO TO3M HAYMH /i CE CPABHAT
BE3MOHOCTHTE 33 TPHJIOKEHHE Ha HOBAaTa METOJIMKA 33 OLICHKA C OTYMTaHE Ha HHOBATHBHUTE )%}
eJIEMEHTH, TIPEJUIOKEHH OT JHCEPTAHTA.

Tcepranusata cbabpxa 107 crpaHumy Texct, 10 CTpaHHIM IPHIOKEHUS, 28 Tabmuim ¥ 25
durypu. ABtopedepaTsT OTpa3aBa a/IEKBaTHO CHIIHOCTTA, OCHOBHHTIC MOMCHTH, MOJyYCHHTC
pe3yJITaTH, 3aKIFOUEHAs U IPUHOCH Ha JUCEPTAllHOHHHAA TPY.

II. AKTyaJaHOCT Ha mpobjiema

MuHHaTa HHAYCTpHMA € €JUH OT MoIMHMTe (aKTOpd, BOACIHK 1O JAerpajaiyd Ha
exocucremute. JIOGMBBT Ha BHIVIAINA M JAPYTH LEHHH IEONOTHYHH MaTepuaid NpHIHHABAT
CepHO3HH €KOJIOTHYHH IETH B IeJHs CBAT. TeMIBT Ha noTpebiieH)e Ha IPUPOIHHA PECYPCH
BCe OIIe CE YBENMYABa, II0pajd yCKOpABaHE Ha ypOaHu3aluiTa, HApaCTBaHEe Ha HACCIICHUETO H
TeXHONOrWYHK MHoBarwH npe3 20 1 21 Bek. B T03H KOHTEKCT, OGIIECTBOTO HU CE HyXKzae OT
BCE IIOBeYe NPUPOAHH DPECYPCH C OIJIe]| OCHTYpsiBaHE M IIOIJBPKAHE Ha I0OBp JKU3HEH
CTaHJapT. B MHOrO JBpXKaBH IO CBETa, MHHHHMTE NEHHOCTH CE NpPAaKTHKYBAaT B Pa3jIMuCH
Mmamab, 3a Ja 3aJ0BOIAT HENPEeKHCHATO HApacTBallOTO TBPCEHE B CEKTOPHTE Ha
IIPOMHUIILIEHOCTTA ¥ CENCKOTO CTOmaHCTBO. OT eKONOrMvHa Iie/iHa TouKa MHHHOIXOOHUBHUTE
JEMHOCTH 3HAYUTENHO BIOMIABAT 3EMHUTE, HApYIIaBa#KH KaKTO €CTCTHKaTa Ha nanmmadra,
TaKa ¥ CTPYKTypaTa Ha II0YBara, HeHHHATE XapaKTePHCTUKH, IUKBIa Ha XPAaHATE/IHH BEIICCTRA,
KOWTO Ca OT PEelnaBaiio 3HayeHHe 3a MOJIbPKAHETO Ha 3/paBH ¥ NPOXYKTHBHH CKOCHCTEMHU.
PexaGWIuTan@ATa Ha HapylIEHHTE €KOCHCTEMH, Moxe fHa OBbJe NOCTMTHaTa C TOMOMTAa Ha
OTIpe/IE]IEHH METOJM ¥ TEXHOJIOTHH 3a PEKYITHBALM.

VCTaHOBEHO €, Y€ KbM cpejiaTa Ha 90-Te roAMHH HAa MHHAIHA BEK Ce PErHCTpHpAaT
TpeBOXKHM (haKTH 3a OTpHULATENeH GalaHC Ha XyMyca IpH PEKyITHBAMATA H Ce yCTAaHOBBA,
ye Ge3 XyMYCHO TIOKPHTHE MOXeE Jia OCTaHaT JECETKH XHILIM XCKTapy paspyIIeHH 3EMECIICKH
3emu. Taka, BE3HAKBa HEOGXOAMMOCTTA OT Ge3XyMyCeH MOAXOJ IPH PEKYITHBAIHA Ha 3EMH 32




seMelencko mon3pade. CBHIIECTBEH MOMEHT OT METOONOrHMATa IpH  Oe3xyMmycHa
pexynTHBanMs ce 0asupa BBPXY H3CIE/IBAHHs, C KOHTO € YCTaHOBEHO Y€ € BH3MONHO
npouecuTe Ha obpa3syBaHe Ha IMOYBCHO OPraHWYHO BELIECTBO (TIOB) nma ce MHMIMHUpAT 4Ype3
AKTHBHZ QHTPOIOrGHHA HaMeca. TakuBa HMHOBATHBHH TEXHOJIOTHH, /BKIIIOYHTENHO
pa3paboTeHH OT jAucepraHTa, myGmakamma Ne 10, 11, 16, 19, 20/ BKIIXOYBAT H3MOJI3BAaHE Ha
CEJICKOCTOIIAHCKH U GUTOBH IIPOMHIILIEHH OTNAIBIH BKII. yTAHKHA OT IPEYMCTBATCIIHN CTAHIIUH
3a OTHa{H! BOJH.

OpurdHaleH ¥ eQEeKTHBEH IOIXOA IIpH paspaborBaHeTO Ha JHCEpTalusTa ¢
pa30HpaHeTo, 4Ye 3a PeKyNTHBHPAHUTE IIOYBH NPEJHA3HAYCHH 32 BPBINAHC KbM ¢doHma Ha
3eMe/IEJICKUTE 36MH € He0OXO0IHM 3aKIIOUNTENICH 7-MH eTan ,,00HMTHPOBKa KaTeropu3arus ,
KOMTO JJ0 MOMEHTA, TaKa | He € pa3paboTeH.

II1. JInTepaTypHa OCBEIOMEHOCT H TEOPETHYHA NOArOTOBKA HA KAHIHIATA

JIMTepaTypHHAAT Hperyie] oTpassiBa eHa MHOIO JoGpa OCBEIOMEHOCT IO Mpobiema 1
3acsira OCHOBHUTE TeMH B pa3paboTkara Ha JUCEpPTAlMATa, & HUMEHHO, OTHOCHTEIHATA OLCHKA
(GOHHTHPOBKA M KATEropusal|s) Ha 3€MEICICKHTE 3€MH, TeOpHs M IpaKTHKa B beirapus,
crobpaszenn ¢ npenopskure Ha PAO, pekynTHBalds Ha IIOYBMTE C IEJI BKIIOYBAHE B
semesienickus (GOHI HA 3eMHTe, TEXHHUECKA DeKyITHBaIMA (XyMycHa H Oe3xymycHa) H
GHOJIOTHYHA peKyNTHBaIHs (6HOpeMeTHanIINs).

IV. MeTtoaudeH oaxoa.

Ilenrta u 3amaymMTe Ha MMCEPTALMOHHHS TPYX ¢a TOIHO H SCHO (OopMyIHpaHH, Karo
IPaBHIHO Ce AKIEeHTHpa Ha CHINECTBYBAllds IPONMYCK Ha IIpHJaraHara jocera y Hac B
npaKkTuKara ,,Merojuka 3a pabora 110 KagacThpa Ha CEeJICKOCTOIaHCKUTE semu™ (E. IleTpoB 1
zp., 1988r.) mo oTHOIIEHWE Ha 3eMHTE C PEKYITHBHpPaHH MoYBH. ChINECTBYBA HEOOXOIUMOCT
OT HOBA pa3pabOTKa XapMOHH3MpaHa M [ONbIBAlla NpeJUIIHaTa MeTouKa. Hesasucumo, de
nesTa Ha JUCepTalsATa € ,METOJYHa pa3paboTka“, a IMEHHO ,,Meronuka 3a OOHUTHPOBKA U
KaTErOpHU3allis Ha 3¢MH C PEKYJITHBHPAHH IIOYBH IIPEAHA3HAYCHH 3a BB3BPBILAHC KBM donzna
Ha 3eMeeICKUTEe 3eMH B Bhiarapusa“ MOJXOAWTE M CpPEJICTBaTa 3a IIOCTHIaHE Ha IIETUTE
CHALPKAT (YHIAMEHTAIHO M IPaKTHYECKO PEINEHHUE Ha 3HAYAM HayYHO-TPHJIOKEH npobiem,
CHOTBETCTBAI Ha CHBPEMCHHHUTE IIOCTIIKEHHMS B HAyYHHTE H3CIC/IBaHWA B IIOYBO3HAHHETO,
TEOXHMMHUSATA U IE0JIOTHATA C IPUHOC 32 3€MEEIMETO U OKOJIHATA CPEJa.

OpHUruHATHOCTTa ¥ e)eKTHBHOCTTAa Ha METOJMYHMS IIOJXOJ] C& H3pa3sABa B TOBA, HUC CC
JaBa BB3MOKHOCT upe3 YJIECHEH M JOCThIIeH coTyep 3a IPAaKTHYCCKA pabora ¢
IpeIyIoKeHaTa METOJUKa Jia Ce OCBHINECTBH OOCIy)KBaHe Ha 3eMEJIENCKara MNpakTHKa Ha
IBpXABHO M YACTHO HMBO X Ja ObJe M3IOJN3BaHA KaKkTO OT KpaWHWTE TOI3BATeNH —
GeHeHIIMEHTH, Taka M OT HECHEIMATHCTH B OOnacTra Ha OIEHKHTE, T.€. 3EMCHEICKH
COOCTBEHHUIH, aIMUHHCTPATOPH, yUEeHH, 3eMeIoI3BaTen U Ap. MetoauyHara paspabotka ¢
IIpefHasHaYeHa 32 oOCTy)KBaHE Ha 3€MEJENCKATa NPAKTHKA, PalOHMPAHETO Ha KYJNTYPHTE H
IIPOTHO3UpaHE U OLeHKa Ha IIPOM3BEJIEHATA CEIICKOCTOIAHCKA NPOIYKIUs ¥ ¢ MPUIro/cHa 34
pabora B expu Mamatu (M 1:5000; 1:10000 u 1:25000). .
C ornen AeTailyIH0 OTYMTaHE Ha CHHEPruara Mexyly (QyHIAaMEHTAIHH IIO3HAaHWA H
IIpaKTHYECKa YTHIM3alus, pa3spaboTeHaTa METOAHMKA CE€ NPHABPKA KbM JAMHTANHOHHHTC
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merome Ha ®AO, KOMTO OTUMTAT OpOs M CTENEHTa Ha CBHIICCTBYBANMTC OrPaHMHCHUA 3a
ornpe/ieieH Habop MO3EMJICH! XapaKTEPUCTHKH.

V. 3HauMMocT M Y0eIHTEHOCT HA MOJYHYeHHTE Pe3yJITaTH, HHTePIPETALHH H H3BOJH

IIpeanoikenaTa METOAWYHA pa3paboTka € eJHO CMEJI0 M OPHIHMHANHO PEIICHUC 34
OLIEHKA HA 3eMUTEe C DPEKYJNTMBHPAHHM IIOYBH Mpe/UIaradky HaydHO-TEOPETHHCH M HaydHO-
IPHJIOKEH MOAXOJ, Thi KaTo yHHBEpCAlIHO H3IOJI3BaHaTa y HaC ,Meromuka 3a pabora 10
KaZacThpa Ha 3€MENEeNICKATE 3eMH, KOATO CEe H3MOI3Ba B M3XT He MOXeE Ja H3BBPIIH
IIPEIM3HO OTHOCHTENHA OIEHKA HAa 3€MHTE C DPEKYINTHBAPAHHM NOYBH. Ta e Ga3upaHa Ha
ChBpeMeHEeH HaydeH I[0JIXOJ IPHIaraH OCHOBHO B EBpona u € cnobpaseHa ¢ IIPENOPBKATE HA
CaeToBHATA OpraHU3aLys [10 IPeXpaHa u 3EMEAEIIHE (DAO).

JlucepTanThT JIOTHYHO IpHEMa M Ipezjara KpaiiHuTe KIACH(UKALMOHHA Pe3yITaTh
3aJI0)KEHM B HEd, Ja OBJAT CHIIOCTABUMH C HAJIOXEHHA B IPAaKTUKATa IAPaMETPHHCH MOAXOA.
PaspaGoTenata ,,MerofuKaTa 3a GOHMTHPOBKA M KaTeropu3alius Ha 3eMCJCICKH 3CMH C
PEKyJITHBUPAHH IIOYBH * CE OTIMYABa CBC CIIEJHATE XapaKTepHH 0COOEHOCTH:

1. YHHBEPCATHOCT B BCEOOXBATHOCT — M3IIOJI3BAHKUTE [IOXBATH MOTAT /i@ Ce IIOJI3BAT 34
OlleHKa Ha 06IIaTa MPUIOIHOCT Ha 3EMUTE 3a 3€MEION3BaHe CIPSIMO H3UCKBAHHATA HA IIMPOX
HabOop 3eMeIEIICKH KYITyPH, KOETO € HHOBaTHBHO.

2. 3a mepBH I'BT CE Npejjiara y Hac ,,Memoovm Ha ozpanuuenusma ¢ omiumane Ha
mexnus 6poti u cmeneH KA U3paseHoCm'‘, IPENopbYBaH OT DAO.

3. ®uxcupan 3a pabora e Habop OT 13 mo3eMIEHH XapaKTEPUCTUKH, IPYNHpaHH B 6
roJeMH TIpYIH, KOETO MpeAmojara BE3MOXHO Hai-BCeoOXBaTHa OTHOCHTENHA OLCHKA Ha
IPUTOHOCTTA 3a 3eMelelMe Ha ONEHABAHATA 3€MA, KaTO CHIICBPEMEHHO H3KIIOYBA
IPENOKPUBAHE HA WHIMBUIYalHH ONEHKH 33 OTNENHHTE IO3EMICHH XapaKTCpPUCTHKH, a
umenHo: (1) Arpoxnumaruyri ; (2) Pened u kaMEHHCTOCT Ha OpHHUA ciod Ha mousara (3)
JlpeHa)KHM YCIIOBHA — TEKCTypHa IM(epeHuHanus Ha MOYBEHHA npodpm M HHBO Ha
nopnouysenuTe BoxaH; (4) IlouBeHO miOAOpPOAME, B KOETO BIHM3aT OCHOBHH TOYBEHH
XapaKTepHCTHKH; (5) 3aCOIEeHOCT M/HIIM AJKATHOCT Ha I0YBaTa (6); 3ambpcsaBaHe Ha IOYBaTa
C TEXKH METAIM ¥ TOKCHYHH €JIEMEHTH CIIOpel AeHCTBAIOTO 3aKOHOAATENICTBO B CTpaHata.

4. B MeTrompkara ce BB3IpHEMa HHOBATHUBEH, €IHOBPEMEHHO XOJHCTHYCH, HO H
crerudHYer NMOAXOK, a MMEHHO, 3QIOKEHO € YCHOPEIHO W3BBPIIBAHC Ha ,,aKTyalIHa" H
,JIOTEeHIHAaIHAa" GOHMTHpOBKa Ha 3eMmmre. ToH Ce M3pa3iBa B JaBaHe Ha BBIMOXKHOCT 33
OTrOBOP Ha BBIPOCHUTE ,,Kakea e obujama npuz00HOCM HA OYEHACAHAMA 3EMA KbM MOMEHMA
HA OYyeHKama npu OnpedeneHu HU6a HA AcpOMeEXHUKa u mexnonozuu® u , Kaxea ,,6u 6una
obwyama npuzoOHOCM HAG OYeHsganama 3ems cned npuldeave HA OONBAHUMENHU
ev3moochocmu™ (B 5 crenenHa npoueHTHa ckana — 0, 25, 50, 75 1 100 %) 3a mpeoaoiABaHe Ha
OrpaHvyeHysi, Halp. HanoABaHe, DOJApaBHABAHE, TEpacHpaHe, nojoOpsiBaHe Ha IIOYBEHara
peakuus, APEHaX, CHCIHWANHH CXEMH HAa TOPEHE, peMEAHanyd, CICHHalHH HHBa Ha

arpoTE€XHUKa, arpOTCXHOJIOTH 1 MCPOIPHUATHA B AP.




5. TpenBuzena € aianTalMoOHHA CKajla 332 CBHIOCTaBKa Ha TOJYYEHATE PE3yirarTd ¢
TaKUBa CJIe]] EBEHTyallHa IapaMeTpHyHa GOHUTETHA ONEHKA, KaKBAaTO CE H3BBPIIBA PYTHHHO Y
Hac Ha 3€MEIENICKUTE 3eMH, KBJETO ,KIacoBeTe H ,,eIMHMIMTE Ce TPAHCIHpaT B MacoBo
moJ3BaHA B IPAaKTHKATa CKauia 3a IlapaMeTpudHa OOHHTCTHA OLEHKAa B ,,Jkareropaud® u
,,OOHHTETHH GaoBe*.

6. KpaeH HpOIYKT Ha JHUCEPTAUMOHHHS TPYA € Pa3paboTBaHETO HA JOCTHICH H JIECHO
IIPUIIOKUM CO(TYEp 3a OTHOCHTEIHA OLEHKA Ha 3EMEIENICKHUTE 3€MH C PEKyITHBHPAHH [O9BH,
KOMTO MOXe Ja OBbJe H3ION3BaH M OT HECIEIMAaIMCTH, Halp. 3aKOHOAATEIH, ABbPXKaBHU
CIyKUTEM, epMepH, COOCTBEHMITH HA 3eMs U JIP.

IleHeH moAxoj mNpu paspaGoTBaHe Ha METONMKara M COQTYyepHHA MHPOIAYKT €
XHIIOTe3ara, 4Ye IIPH TEXHOTEHHHTE IIOYBHM IPEABIK/IAHHUTE PCKYNTHBALHOHHH M
peMeTMAMOHHY IeHHOCTH M NPHIIATaHETO Ha YCTOHYHBH TEXHONIOTHIHA PELICHUS MOXE Na
HoBeze 0 o6paT B MpOTHYAHETO Ha npeobiazaBaliy JerpagalldoHHy IPOLECH, IPeI3BHKAHH
OT aHTPONOTeHHa ACHHOCT M Ch3JaBaHe Ha ONArONpHATHH YCIOBHA 332 BB3CTaHOBABAHE _ﬁa
IOYBEHOTO IIOZIOPOIME M I5PBOHAYATHATE JaHAMAGTHA XapaKTePHCTHKH.

ITonoxurenHa XapaKTepUCTHKA Ha METOAHUKATA, CBIIO TaKa €, 9€ C€ JaBa B’BSMO)KHOQT
Ja ce YCTaHOBH B KaKBO Ka4e€CTBO 3€MECIICKaTa 3eMs C pEKyJTHBHpaHa I1o4Ba Ce IIpeaasa 3a
IIpOHU3BOACTBEHA NeMHOCT, KakKTO M Ja C€ KOHTpOJIHpa KakK IpealaraHure TEXHOJIOTHHU
H3MECTBAT JmcﬁaJIcha MCXAY IIO‘iBOOGpEBYBaHC - Jerpaganus. JIorM4YHO ¥ IIOJE3HO €
IIpEeAI0KEHNETO, Ha C€ IPEeABHAH IIOHC CIUH 10 roaumeH LUKBI OT HAKOJIKO OICHKHA HA .

.'peKyJITanpaHn're TOYBH C KOHTPOJIHY IIOYBH, HAIIP. pa3IIOI0XCHA B OJIM3KHS apeall.

[IpermyniecTBO Ha pa3paboTKaTa Ca NPHIOKEHWTEe NMPHMEPH 3@ PCKyITHBAaIMA Ha
CTYpOOTBaJl M caTypadHO IIOji€ B 3EMIHMINETO Ha IP. I'opua OpsxoBuila, KOHUTO SCHO
OHAIIeAsBaT BF3MOKHOCTHTE Ha METOIMKaTa 3a pabora B MS Office. [laBa ce BE3MOMKHOCT J1a
Ce CPaBHAT OLIEHKUTE Ha OKOJHMTE 3¢MH C HEHapYIIEeHM [I0YBH C TE3M C PEKYITHBHPAHH, KaTo
ce ONpelelH IOKOJIKO YCIEIIHO € IPOBEJeHAa PCKyITHBAMATa M JAIH IO Ka4CCTBCHH

‘XapaKTEpPUCTHKM TE3HU MOYBH MOrar Ja cc NPUCHEIUHAT KbM 3EMEACIICKIA (bOHI[. HpaBHHHO (&
TIOCOYEHO B AUCEPTALMOHHHA TPYJ, Y€ BAXKECH CJICMCHT OT 60HIrITI/Ip0BKaTa € J1a C€ U3BbLpIIBA

MOHHTOPHHI CIICJT U3MHHAI IIEpHOJ OT BpEME 5-10 r. OT 3eMEeHCIICKATE CTOIIaHH, C Orje[
HaBpeMEHHO pearupaHe IpH NOpPOMiAHA Ha €KOJOTrMYHOTO pPaBHOBCCHE MM II0SBa Ha
JerpajjaifdOHHA MPOLIECH, C OIVIEA NpeaupueMaHe Ha MTOAXOIAINH arpOTEXHAYCCKH H
MEJIHOPAaTHBHUA MEPOIIPHUATHA.

VI. lIpusocH HA JHCEPTANMOHHMHA TPYX

.OrauraM ciegauTe QyHAAMEHTATHN ¥ HAy4HO-IIPUIIOKHH IIPHHOCH.

1. PaspaboreHa e WMHOBaTHBHAa METOJUWKAa 3a OOHHTHPOBKA M KaTeropusaluis Ha 3€MH C
PEKYITHBMPAHH II0YBH, IIPEAHA3HAYECHH 32 PACTCHHEBBIHO IPOM3BOJICTBO B Brarapus, xogro
e 6azupaHa Ha XOJIMCTHYEH HOAXOI KaTo ,,00Ia OLEHKA [0 IPUTOJHOCT Ha 3eMuTe", a HE 3a
3a OrpaHMyeH Habop Ky/ITypH (Hay4HO-TIPHIIOKEH IPHHOC).



-2. OpHrdHaleH [OJAXOJA € IIpe/laraHeTo, OCBEH Ha aKTyallHa H Ha NOTeHUuarHa (IpU

PasIMYHH HHBA Ha BJIOXKEHHH) OTHOCHTENHA OLEHKH Ha 3¢MH C DEKYITHBHDAaHH IOYBH,
Gasupana Ha Meroma Ha PAO 3a omeHKa Ha 3€MHTE C OTYMTAHC Ha cw;meCTByBain;ﬁ'
orpaHmueHus. (HayIHO-QyHIaMEHTAIeH B HayYHO-TIPHIIOKEH IPUHOC). '
3. MsnomsBan e HOAXOZIAIIO nonbpan Habop oT 13 moO3eMIIEHH XapaKTE€PCTHKH
:(}HCTCMaTPIBI/IpaHI/I B 6 TPYIIH, KOMTO Ca 3AIETHAIM B OTHOCHTEIIHATA OIICHKA, KOETO H3KIIOYBa
BH3MOMKHOCTTA 32 IPAIIOKPABAHE Ha OT/ICTHUTE XAPAKTEPUCTHKH. (Hay9HO-IPHIIOXKEH IPHHOC)
4 Paspa6oTeHn ca ajeKBaTHH IO Opoli GOHMTETHHM CKalM 32 HHIWBHIYAlHH aKTyalHH H
IIOTEHIUATHH OIEHKY Ha [IO3eMJICHHTE XapaKTEPUCTHKH. (Hay4HO-TIPHIONKEH IPHHOC)

' 5. Pa3paGoTeHo e paboTelo pelreHne | € IPe/IoKEHO JIOTHYHO 000CHOBAHO YPAaBHEHHE 6 3a
yCTaHOBJBAaHE HA CTCIEHTAa Ha 3aMBPCABaHE Ha IOYBHTE C TEKKHA METald H TOKCHYHH
ENEMEHTH W ONpeJelsHe Ha BOZCIUS 3aMBPCHTE] B YHHCOH C JicHcTBallaTa HOpPMaTHBHA
ypenba. (HayuHo-GbyHIaMEHTaleH IPHHOC) _
6. PaspaGoTeHa € enuHHA KpaliHa KiacHpUKaIMOHHa cxeMa Ha 0a3aTa Ha aKTyalHa M
IOTEHIMAJIHA OLEHKA Ha 3eMeJIEIICKHTE 3eMH. (Hay4HO-IIPHUIOKEH IPAHOC)

7. PaspaboTeHa e cxeMa 3a aJalTHpPaHe Ha DPe3yNTAaTHTEe OT OLCHKUTE IMONYICHH Hpe3
npelaranus JUMATAIMOHEH METOJ KbM TE3H OT NapaMeTpPUIHHs METOX. (Hay4YHO-TIPHIIOKEH
IIPHHOC)

8. PaspaGoTeH € JOCTBIIEH | JIECHO IPUIOKHEM CobTyep 3a HpaKTHIecKa paboTa ¢ METO/IUKAT.
(Hay4HO-(hyHIaMEHTalIeH IIPHHOC).

VII. ITy6MKandoHHa aKTHBHOCT H OLIEHKA Ha KaYeCTBOTO HA HAY1HHTE nyoaaranumu

KaumuaaTsT yyacTsa ¢ 23 myGIMKallii BEB BPB3Ka C AUCEPTAI[MOHHHS TPy, KOUTO ca
jajlerHAM B OOOCHOBKATa Ha IIEIMTE, XHIIOTE3UTE, IIOJXOAUTE H METOAMTE Ha H3CICIBaHE,
KaKTO M B IIPEICTABSHETO, THIKYBAaHETO H 06001IaBaHeTO Ha JaHHUTE U PE3YNTATATE, KOUTO Ca
YCIENHO HIIOCTPHPAHK ¢ NPAMEPH OT NpakThkara. llyOimKanpure ajCKBaTHO, TOYHO H
IIPENH3HO NPECTABAT HACOKATA, OCHOBATA H JIOTHKAaTa Ha PasCHK/ICHHATA B JOKa3BaHE Ha
BB3IpHETAaTa XHUMOTe3a H 000CHOBABaHE HA MOJXOAUTE U3IION3BaHH B IUCCPTAMOHHUSA TPYA.
TIpunosxeHara oT aucepranTa Tabnuya 3a Coomeemcmeue ¢ USUCKEAHWIMA 34 npudobueane Ha

‘nayuna cmeneH ,,Jloxmop na Haykume* TI0 OTHOIIEHWE Ha MuHUMAnHu usuCKeanu moixu 1o
' TpyNH IOKA3aTeNH 3a Pa3IHJHWTE HAyYHH CTENCHH M aKaJeMHYHH JUIBKHOCTH B obmacrra Ha

IIpI/II[06I/IBa.He Ha Hay4yHaTa CTCICH II0Ka3Ba, 4cC HayKOMETPHYHHUTE IIOKa3aTCIIN OTTOBapAT HA

MMOCOYECHHUTE KpUTEPHH.

VIII. Kpuruunu GelieKKH, BbIPOCH M NPENOPbKH KbM KaHIHIaTa .
VMaM enHa TpHHIMIHA 3a0enexka. B aucepTanimoHHUA TPyH HE € ACHO 060CHOBaH

‘M360pET HAa CTenmeHTa /%/ Ha KOPEKIHs B 3aBHCHMOCT OT CBHIIECTBYBAUIKTC yCIOBHA Ha
‘KOpeKuHsi /mojobpsiBane/ ¢ BHBEKJAaHE HA CHOTBETHOTO HHBO HA OTpaHMYCHME Lo - La,

HAIPAMep: CyGEeKTHBEH /XMIOTETHYeH/, eMIHpuUeH /6asupan Ha HAOMONEHNS U JOaHHH/ WM
TeopeTHYeH /6a3upaH Ha JeiCTRAlIM IPUPOAHHM 3aKOHH, IOCTAHOBKH 1 pascexaenus/. Ha crp.
68, Tabmuna 17a, upH oneHKa Ha NOYBEHATa pPEeaK[Us C HHUBA HA OrpaHUYCHHA Lon, HE €
MOSICHEHO, Ha KakBo ce Gasupa X Kak ce 060CHOBaBa CTHIKaTa BB3NPUCTA B HANA30HHTC
nocouenH B Tabmanara. I1o ce OTHACS 10 MOBIKHOCTTA Ha TEKKHTE METAIH, Ce HabmozaBa



AMOGHIM3aIMs B IIMPOK AuanasoH Ha pH /Hamp. 6-8/, xaTo € BE3MOKHA MoOuIHA3aIUA npn
110-BHCOKO pH 1pH HSKOM METald B IOYBH C [O-TOJSIMO NPUCHCTBAE HA OPraHUYHO BEIICCTBO
/ormuHo € mocodena kopexius Lyg npa pH 7.3-8.6 i Lyno ipu pH 6.5 —7.3/. '

Bux McKaja aa IOCTaBi BBIOPOC OTHOCHO AacIeKT, KOHTO BCBUIHOCT € IPHHOC Ha
JIACEPTAMOHHKA TPYA M [IOJX0Jia Ha M3CIeBaHe, a AMEHHO, Bph3KaTa MEXIY IIpeUIoKEHaTa
' cHCTeMa 3a OLEHKa M KATeTOpH3allMs Ha 3eMEJENCKH 3¢MH C DEKyITHBHDAHH IOHBH, - H
I‘JI06aJIHaTa peaxius Ha crpaHuTe-wieHkH Ha EC 1o ,,3eneHara Cuenxa“ ma EC, xakro u 3a
B’B3M0)KHOCTI/ITG 3a JIOKAJHM ¥ HAlMOHAJHHU PEIleHHs 3a IPOTHBOJCHCTBHE HAa N3MCHCHUATA B
knumara. ToBa e BaxKHO a GBI pa3siCHEHO ¥ aKIEHTUPAHO B AUCEPTAHOHHUA TPY .

IX. 3AKJIIOYEHHE:

B3 OCHOBa Ha NpHIOKEHHTe, OT Ipod. Maprua baHOB METOOM W OpUIAHAIHHM H
HMHOBATHBHH TOJXOAM HA W3CICIBAHE, HANPABEHHTE CHHTE3HPAHH, HO 3a/IbIOOYCHH
0GOGINEHAS. ¥ M3BOIM, CYHMTAM, 4Ye IIPEACTABCHHAT IOUCCPTAlMOHEH TPyX OTroBaps Ha
m3uckpanusta Ha 3PACPB 1 IlpaBriHEKa 3a yCIOBHATA H pefia 3a NIPUIOOHBaHE Ha HAYIHH
CTEIEHH M 3a 3acMaHe Ha aKaJeMHYHM JTHXKHOCTH B CelcKocTonancka AKaJIeMus, KOeTo MU
nasa ocHoBarue na aam ITOJIOKUTEJIHA OINEHKA.

B3 OCHOBa Ha TOPEH3TONKEHOTO, MpejlaraM Ja Ce MPHCHIM Ha Npod. A-p HHX.
Maprun JlumutpoB BaHoB Hayusara cremeH “JloxTop Ha HaykuTe” B oOnacT Ha BHCIIE
o6pasoBaHme ,, ArpapHd HayKd M BETepPHHApHA MEHMIIMHA“, NPO(ECHOHATHO HANpaBICHHUE
Iudsp 6.1 ,,PacTeHHEBBACTBO", HAYYHA CIEITHATHOCT “IToyBo3HaHUE .

Hara: 21.05.2021 r.
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THESIS

for obtaining the "DOCTOR OF SCIENCE" degree in the field of higher education
"Agricultural Sciences and Veterinary Medicine", professional field Code 6.1 ""Plant
Breeding", scientific specialty ""Soil Science"

Topic and author of the dissertation: "Methodology for bonitation and categorization of
agricultural land with reclaimed soils in Bulgaria", author, Prof. PhD Eng. Martin Banov.

Member of the scientific jury: Prof. Irena Dimitrova Atanassova, Institute of Soil Science,
Agrotechnologies and Plant Protection “N. Poushkarov ”, specialty Code 6.1 “Plant Breeding”,
scientific specialty “Soil Science”, Order of appointment of scientific jury No RD 05-67 /
12.05.2021.

Brief presentation of the applicant (important biographical data and scientific
development):

Prof. Martin Banov graduated from the Department of Geodesy, Photogrammetry and
Cartography “Higher institute of architecture and construction”, Sofia, as land surveying
engineer in 1983. In 1989 he obtained the scientific degree "Candidate of Agricultural
Sciences" /"Doctor"/. From 1986 to the present day /34 years/, Prof. Martin Banov has been
working in the Institute of Soil Science, Agrotechnologies and Plant Protection "N.
Poushkarov" in the field of ecology, restoration and reclamation of disturbed, polluted and
eroded lands and soils, has done research related to agro-ecological agriculture, biofuels, land
management, geodesy, design, etc.

The candidadte has teaching experience at the Faculty of Geology and Geography of Sofia
University “St. Kliment Ohridski »and the Faculty of Mining and Technology of the University
of Mining and Geology* St. Ivan Rilski ”, is a member of a number of scientific councils and
prestigious national and international organizations - Management Board of the Agricultural
Academy, Scientific Council of General Agriculture, Soil Science, Agrochemistry and Land
Reclamation at the Agricultural Academy, Scientific Council of the Genesis, Geography and
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Soil Classification department at the Institute of Soil Science, Agrotechnology and Plant
Protection” N. Poushkarov », Bulgarian Soil Science Society, Bulgarian Society of Humic
Substances, International Society of Humic Substances, Union of Science and Technology,
thematic working groups, expert councils, including the Accreditation Council at National
Agency for Accreditation and Assessment. The candidate has held prestigious organizational
and managerial positions — Deputy Chairman of the Scientific Advisory Council for
Agriculture under the Minister of Agriculture and Food, Adviser to the Minister of Agriculture
and Food, Director and Deputy Director of ISSAPP "N. Poushkarov »_ Prof. Martin Banov has
been Chairman of the Agricultural Academy since June 2019 until now. He was scientific
supervisor and consultant to 4 PhD students from the ISSAPP "N. Poushkarov ”, the
Department of Geophysics, Geodesy and Geography at the Bulgarian Academy of Sciences
and the Agricultural University, Plovdiv. Prof. M. Banov is author of nine author certificates
and patents for technical and biological reclamation of landfills, restoration of eroded terrains,
landslide zones and landfills, methods and techniques for restoring the productivity of damaged
lands, integrated remote sensing, crop condition assessment, etc.

I General characteristics of the thesis and the author’s summary- volume and structure.

The dissertation aims to develop algorithms for general assessment and
categorization of lands with reclaimed soils that integrate a scientifically sound set of land
characteristics (soil and agroclimatic) through which it is possible to evaluate the status of
lands with reclaimed soils using specifically adopted approach of carefully selected indicators
and information on various data sources, as well as appropriate functional mathematical
methods and research procedures. Easily accessible software has been developed in Ms Excel
of MS Office to work with the new methodology. A useful approach was adopted for assessment
of soil condition by comparing the quality of reclaimed soils with that of zonal soils, thus allowing
to compare the possibilities for application of the new methodology taking into account its
innovative elements proposed by the candidate.

The dissertation contains 107 pages of text, 10 pages of appendices, 28 tables and 25
figures. The author’s Summary adequately reflects the essence, the main points, the obtained
results, conclusions and contributions of the thesis.

I1. Relevance of the problem

The mining industry is one of the powerful factors leading to ecosystem degradation.
The extraction of coal causes serious environmental damage worldwide. The rate of
consumption of natural resources is still increasing due to the acceleration of urbanization and
population growth and technological innovation in the 20th and 21st centuries. In this context,
our society needs increasing levels of natural resources in order to ensure and maintain a good
standard of living. In many countries around the world, mining activities are practiced on a
different scale to meet the ever-growing demand in the industrial and agricultural sectors. From
an ecological point of view, mining activities significantly degrade lands, disrupting both the
aesthetics of the landscape and the structure of soil, its characteristics, the nutrient cycle, etc.
which are crucial for maintaining healthy and productive ecosystems. Rehabilitation of
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disturbed ecosystems can be achieved with the help of certain methods and technologies for
reclamation.

It has been established that by the mid-1990s, alarming facts have been found about the
negative balance of humus during reclamation and tens of thousands of hectares of destroyed
agricultural land may be left without humus cover. Thus, arises the need for a humane
approach in the reclamation of land for agricultural use. An important point of ‘the
methodology in humus-free reclamation is based on studies showing that it is possible to
initiate the processes of formation of soil organic matter (SOM) through active anthropogenic
1ntervent10n Such technologies (including those developed by the applicant, e.g. publications
Ne 10, 11, 16, 19, 20) include the use of agricultural and household industrial waste, incl.
sludges from waste water treatment plants.

An original and efficient approach in the development of the thesis is the understanding
E that for the reclaimed soils intended for return to the fund of agricultural lands, a final 7th stage
of "bonitation and categorization" is needed, which has not been developed so far.

IIL. Reference acquaintance and theoretical knowledge of the candidate

The literature review reflects a very good awareness of the problem and addresses

the main topics in the development of the thesis, namely, the relative assessment (bonitation

~and categorization) of agricultural land, theory and practice in Bulgaria, in line with FAO

' recommendations, soil reclamation with the aim to achieve association to the agricultural

fund, technical reclamation (humus and humus-free) and biological reclamation
(bioremediation).

. IV. Methodical approach

The aim and tasks of the thesis are precisely and clearly formulated, correctly emphasizing the
existing faults of the applied "Methodology for working on the cadastre of agricultural land"
(E. Petrov et al., 1988) in relation to the lands with reclaimed soils. There is a need for a new
development harmonized and complementary to the cited methodology.
Although the main aim of the Thesis is "methodological development", namely
"Methodology for bonitation and categorization of land with reclaimed soils intended for
, return to the fund of agricultural land in Bulgaria", approaches and means to achieve these
+ objectives contain a fundamental and practical solution of significant scientific and applied

problem, corresponding to the modern achievements in research in soil science, geochemistry
' and geology with contribution to agriculture and the environment.

The originality and effectiveness of the methodological approach is expressed in that it
is possible through facilitated and accessible software for practical work with the proposed
methodology to assist the agricultural practice at public and private level and to be used by
end users - beneficiaries and by non-specialists in the field of evaluation, i.e. agricultural
owners, administrators, scientists, land users, etc. The methodological development is
intended for assissting the agricultural practice, as well as the zoning of crops and forecasting
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and evaluating the agricultural production. It is adapted for large-scale operation in scales M
1: 5000; 1: 10000 and 1: 25000. In order to take into account in detail the synergy between
_ fundamental knowledge and practical utilization, the developed methodology adheres to the
FAO limitation methods, which take into account the number and degree of existing
restrictions for a certain set of land characteristics. ‘

V. Significance and convincingness. of the obtained results, interpretations and
conclusions

The proposed methodological development is a bold and original solution for land
valuation with reclaimed soils, offering a scientific-theoretical and scientific-applied approach,
since the widely used in our country "Methodology for work on the cadastre of agricultural
land" in the Ministry of Agriculture, Food and Forestry cannot perform a precise relative

assessment of lands with reclaimed soils.

The proposed methodology is based on a modern scientific approach applied mainly in
Europe and is in line with the recommendations of the World Food and Agriculture
Organization (FAO). The candidadte logically accepts and proposes the final classification
results set in it to be comparable with the parametric approach used in practice. The developed
"Methodology for bonitation and categorization of agricultural land with reclaimed soils" has
the following major characteristics:

1. Versatility and comprehensiveness - the techniques used can be used to assess the
overall suitability of land for land use to the requirements of a wide range of crops, which is
innovative.

2. For the first time in our country is proposed "Method of restrictions taking into
account their number and severity", recommended by the FAO.

3. A set of 13 land characteristics, fixed in 6 large groups, is fixed for work, assuming
the most comprehensive relative assessment of the agricultural suitability of the studied land,
while excluding overlapping of individual assessments for the individual land characteristics,

‘namely: (1) Agroclimatic; (2) Relief and stonyness of the arable layer of the soil (3) Drainage

conditions - textural differentiation of the soil profile and groundwater level; (4) Soil fertility -
' which includes basic soil characteristics; (5) Salinity and/or alkalinity of the soil (6)
. Contamination of the soil with heavy metals and toxic elements according to the current
 legislation in the country.

4. The methodology adopts an innovative, at the same time holistic, but also specific
approach, namely, the parallel implementation of "actual" and "potential" land evaluation is
set. It thus provides the opportunity to answer the questions "What is the general suitability of
the assessed land at the time of the assessment at certain levels of agricultural machinery and
technology?" and "What would be the general suitability of the assessed land after applying
additional available options?" ( in a 5-point percentage scale - 0, 25, 50, 75 and 100%) to
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overcome restrictions, e.g. irrigation, leveling, terracing, soil reaction improvement, drainage,
special fertilization schemes, remediation, special levels of agrotechnics, agrotechnology
events, etc.

, 5. An adaptation scale is provided for comparison of the obtained results with those
after possible parametric bonitation assessment, as is routinely performed in our country on
agricultural lands, where "classes" and "units" are translated into the known and widely used in
practice scale for parametric bonitation evaluation in "categories" and "credit scores".

6. The end product of the dissertation is the development of accessible and easily
applicable software for relative assessment of agricultural land with reclaimed soils, which can
be used by non-specialists, e.g. legislators, civil servants, farmers, landowners, etc.

A valuable approach in the developing of the methodology and software product is the
hypothesis that in the technogenic soils the planned reclamation and remediation activities and
application of sustainable technological solutions can lead to a reversal of the prevailing
degradation processes caused by anthropogenic activity and create favorable conditions for.
recovery of soil fertility and initial landscape characteristics.

A positive aspect of the methodology is that it is possible to establish to what extent the
agricultural land with reclaimed soils is transferred to agricultural production activities, as well

as to control how the proposed technologies shift the equilibrium between soil formation and
degradation. Logical and useful is the proposition to ensure at least one 10-year cycle of
several assessments of reclaimed soils with control ones, e.g. located in the nearby area.

Advantage of the thesis are the applied examples for reclamation of ash dump and
saturation field in the land of Gorna Oryahovitsa, which clearly illustrate the possibilities of the

methodology for working in MS Office. It is possible to compare the assessments of thé

surrounding lands with undisturbed soils with those with reclaimed, determining how
successfully the reclamation has been carried out and whether these soils can join the

‘agricultural fund in terms of quality characteristics. It is correctly stated in the mresica that an
important element of the evaluation is to carry out monitoring after a period of 5-10 years by

farmers, in order to respond in a timely manner to changes in ecological balance or the
emergence of degradation processes, in order to undertake appropriate agro-technical

_measures.
l;VI. Contributions of the dissertation.

"I consider the following fundamental and scientific-applied contributions.

1. Innovative methodology has been developed for bonitation and categorization of lands with
reclaimed soils intended for crop production in Bulgaria, which is based on a holistic approach
as a "general assessment of land suitability" and not only for a limited set of crops. (scientific-
applied)

2. An original approach is to offer, in addition to current, and potential (at different levels of
investment) relative evaluations of land with reclaimed soils, based on the FAO method for
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Jand valuation, taking into account existing constraints. (scientific-fundamental and scientific
applied) :
3. An appropriately selected set of 13 land characteristics systematized in 6 groups was used i
which are included in the relative assessment. This approach excludes the possibility of
| underestimation and / or overlapping of individual characteristics. (scientific-applied) '
| 4. Adequate quality scales have been developed for individual current and potential
1 assessments of land characteristics. (scientific-applied) o
5. A workable solution has been developed and a logically substantiated equation has been
proposed for establishing the degree of soil contamination with heavy metals and toxic
elements and determining the leading pollutant in line with the current regulations. (scientific-
fundamental)
6. A unified final classification scheme has been developed on the basis of current and
potential assessment of agricultural Jands. (scientific-applied)
7. A scheme has been developed for adapting the results of the evaluations obtained by the
- proposed limitation method to those of the parametric method. (scientific-applied) ,
8. Accessible and easily applicable software for practical work with the methodology has been
developed. (scientific-fundamental)

VIL. Publication activity and rating of the scientific publications

The candidate participates with 23 publications in connection with the thesis
elaboration, which are based on the justification of the objectives, hypotheses, approaches and
‘research methods, as well as in the presentation, interpretation and summarization of data and
results, which are successfully illustrated with practical examples. The publications adequately,
accurately and precisely present the direction, basis and logic of the reasoning in proving the
accepted hypothesis and substantiate the approaches used in the dissertation. :

The Table for compliance with the requirements for obtaining the scientific degree
"Doctor of Sciences" attached by Prof. M. Banov regarding the Minimum required credits by
groups of indicators for the various scientific degrees and academic positions in the field of
acquiring the scientific degree shows that the science metrics indicators meet the specified
criteria.

. VIIL Critical remarks, questions and recommendations to the candidate

I have a general remark. The DSc thesis does not clearly justify the choice of the
! degree /% / of correction depending on the existing conditions of correction /improvement/
with the introduction of the appropriate level of restriction Lo-Ls, for example: subjective /
hypothetical/, empirical /based on observations and data/ or theoretical /based on current
natural laws, formulations and reasoning/. '
On page 68, Table 17a, when assessing the soil response with Lyy restriction levels, it is

not substantiated what it is based on, and how it justifies the step taken in the ranges indicated
in the Table. Regarding the mobility of heavy metals, immobilization is observed in a wide

6



range of pH (6-8), and mobilization at higher pH is possible for some metals in soils with'a
higher content of organic matter (it’s usefully stated in Table 17b, that Lpy; is chosen at pH
7.3-8.6 and Lypoat pH 6.5 —7.3).

I would like to pose a question about an aspect, which is actually a contribution of the
thesis and the research approach, namely, the relationship between the proposed system for
evaluation and categorization of agricultural land with reclaimed soils and the global response
of EU Member States to the Green Deal of the EU, and the possibilities for local and national
solutions to combat climate change. This is important to be explained and emphasized in the
thesis.

IX. CONCLUSION:

Based on the presented thesis by Prof. Dr. Eng. Martin Banov, the original and
innovative research approaches adopted, the summaries and conclusions, I believe that this
study meets the requirements of the Law for development of the academic staff in the Republic
of Bulgaria and the Regulations on terms and conditions for acquiring scientific degrees and
for holding academic positions in the Agricultural Academy, which gives me reason to
Positively evaluate it.

Based on the above-stated, I propose to award Prof. Dr. Martin Dimitrov Banov the
scientific degree "Doctor of Science" in the field of higher education "Agricultural Sciences
and Veterinary Medicine", professional field Code 6.1 "Plant Breeding", scientific specialty "
Soil science.
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Reviewer: . P

Prof. DSc. Irena Dimitrova Atanassova



