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PEITEH3HUA

Ha JUCEPTAllMOHEH TPYA 3a IoJydyaBaHe Ha oOpa3oBaTe/iHaTa M Hay4yHa CTENEH
,JJokTOp” B 00nacT Ha Bucuie oOpa3oBaHue 6. ArpapH¥ HAayKd M BETEpHHApHAa MEIULIHHA,
npodecronatHo HanpasneHue 6.1. PactennerbAcTBO, HayyHa crienHatnocT “IlouBo3nanue”.

ABTOp Ha jaucepranuoHHuMs Tpya: Becenmmnka Kanunora IlerpoBa, noktopaHT Ha
CaMOCTOSITENHA TIOATOTOBKA 10 JOKTopcKa mporpama “TlouBosHanue” kbM CelcKocTOmaHcKa
akazemus, VIHCTUTYT MO NMOYBO3HAHME, arpOTEXHOJIONHMU M 3allUTa Ha pacreHuara “Hukona
[Mymkapos”, rp. Codus

Tema Ha JHCCPTAHHOHHHA TPY/: ExonornyHu acnekTu IIpH OTIVICKKAAQHCTO Ha
JIYIIMHA Ha allyBHAJTHO-JIUBAAHA ITOYBA

YseH HA HAYYHOTO KYypH: jou. a-p boiika 3apaBkoBa ManyeBa, JlecorexHuuecku
YVHUBEpPCUTET, ofyiacT Ha Bucime oOpasoBaHue 4. llpupoanM Hayk, MaTeMaTHka U
uHbopmaruka, [TH 4.4. Hayku 3a 3emaTa, Hay4yHa crnequanHocT “Exosorus v omnasBaHe Ha
eKOCHCTEMHUTE”, OMpeleNcHa 3a WIEH Ha HAay4YHOTO JKypd cbc 3anoBen Ne PJI-05-166 /
28.07.2026 rox. ot Ilpencenarens na CCA.

I. Kparko npeacraBsaHe HA JOKTOPAHTA

Becenunka Kanmnosa IletpoBa mpuTexaBa mociefoBaTesHa oOpa3oBaTelHa H
npodecHoHaIHa NOArOTOBKA B 00JacTTa HAa arpapHUTE HayKH M NPAKTHUYECKOTO NPHIIOKEHHE
Ha mpupobutute 3Hanus. B meproza 2003-2008 r. 3apppIuBa BHCIIETO CH 0Opa3’OBaHHE B
Arpapen yHuBepcuteT — InoBOMB, KbAeTO npuAoOHBa 00pa3oBaTENIHO-KBATH(PHKAUMOHHA
cTeneH ,,0akaiaBbp™ 1o ,,ArpoHOMCTBO . BriocneacTeue npoab/kaBa 00yUYeHHETO CH B ChINUS
yHuBepcuteT ¥ mnpe3 2009 r. mpumobuBa 06pa3oBaTeNHO-KBATH(HKALMOHHA CTENEH
~MarucTep™ no ,,JIozapcTBo U BUHApCTBO™. :

[IpodecnoHanHOTO K Pa3BUTHE € CBBP3AHO ¢ MPAKTUYECKOTO MPHIIOKEHUE HA 3HAHUATA
B 00JIacTTa Ha exoJorMsaTa W o3eleHsBaHeTo. OT nekemBpu 2011 r. pabdotn B CronuyHa
00lLIMHA — paloH ,,baHKA™ KaTO €KOJIOT, CTApIIM EKCNEPT U JU3aHHEP B 03€NEHABAHETO, KATO
npodeCHOHATHUTE U 3aJb/DKCHHS BKIIFOYBAT OPraHM3anys M MPEIOCTABAHE HAa METOAMYECKH
HACOKHU B chepaTa Ha O3EIIEHUTENTHUTE AEHHOCTH.

Hay4HoTo ¥ pazBuTHe Npoabxkana B MHCTUTYTa 110 NOYBO3HAHHE, arPOTEXHOJIOTUH U
3almUTa Ha pacTeHuaTa ,,H. [Tymxapos®, otaen ., ®usuka, epo3us U nouBeHa Ouora™, KbAETO
npe3 mepuona 2024-2025 r. e HOKTOpaHT Ha caMOCTOATeNHA NOATOTOBKA. [Ipmpoburoro
arpoOHOMHYECKO 00pa30BaHUE M MPOABDKUTEHUAT TPAKTHYECKH ONHMT B oOnacTra Ha
€KOJIOTHATA U 03€JIEHSBAHETO Ch3JaBaT MOAX0As1a NpodheCHOHaNIHA OCHOBA 3a [TOCIEABALIOTO
U pa3sBUTHE KATO H3CJEIOBATEN B 00J1acTTa Ha TOYBO3HAHUETO U NTOYBEHATa OHOTA.

II. O6ma xapaKTepHCTHKA Ha JHCEPTALUATA H aBTOpedepaTa — 00eM U CTPYKTYpa

JlucepTanMoHHHUAT Tpyd € npeacTtaBedH B 0b6eM oT 141 cTpaHUIM M € CTPYKTYpHpaH B
oceM OCHOBHH pazzena: YBoj; Jluteparypen o63op; Obext, marepran u meroau; Pesynratu u
obcuxnane; M3soau; Ilpunocu; Jlureparypa; Cnuchbk Ha myOiIMKanMMTE BBB BPB3Ka C
aucepranuaTa. EXCIEpUMEHTaJHUTE pe3ylnTaTH ca CUCTEMaTU3MpPaHH U OHArIeAeHH B 26
tabanuy u 19 ¢purypu. bubnuorpadckara cnpapka BKIrouBa 130 nuTEpaTypHH H3TOYHHKA.

JlutepaTypHUAT 0030p € CTPYKTYpPHpaH B MET TEMaTHYHU HAIpPaBiICHHS, 0OXBaIlalIH
3HAYEHHETO W pasNpOCTpPaHEHHETO Ha JyINHHAaTa, CUMOMOTMYHATa W acollaTHBHATa
a30T(UKcaluUs, CMECeHaTa MHOKYIalus Ha 0000BH KYITYpH ¢ IPYAKOBU OAKTEPHH U APYTH
PacTEeKHO-CTUMYITHpAIY  MHKPOOPraHHU3MH, KakTo W a3oTdUKcauusaTa IOpd JIVIIHHATA.



ExcriepuMeHTANHATA YacT BKIIOYBA XapaKTEPUCTUKA HAa 00€KTa Ha H3C/IE/IBaHe, H3MOI3BAHUTE
MaTepHald W METOMIH, ChAOBH W MOJCKU OIMTH C JIyNHHA M TPUTHKAlIE H CTATHCTHYECKa
00paboTKa HA MONTyYEHHUTE JAHHU.

Pasnenst ,Pesynratd v oOchKAaHe € OpraHU3HpaH CbOOPA3HO EKCIEPHMEHTATHATA
IOCTAHOBKA W BKJIIOYBA PE3YJITATUTE OT CHAOBHTE K TOJCKHUTE ONHTH C JIYNIMHA, KAKTO M
OLIEHKA Ha MOC/IeAeCTBHETO Ha TPHIIOKEHUTE [IPH JIyIMHATa TPETHPAHHA BbPXY TPUTHKAIIE.
AHanu3Hpany ¢ca MUKpOOHOJIOTHYHH, OHOXHMHYHH, arPOXMMHYHH H PACTHTEIHH TTOKA3aTeIH,
BKJIIOUHTEJIHO YMCAEHOCTTa Ha pa3iuuHd (U3HOJIOMYHM M TAKCOHOMHYHH IPYNH IOYBEHU
MMKPOOPraHu3MHu, obiata OMONOTHYHA aKTHBHOCT M MHUKpOOHanHHA OMOMAceH BBITIEPOI,
CBHABPKAHUETO Ha 001 a30T, MAKPO- K MHKPOETIEMEHTH, PACTUTEJIHUTE NapaMeTpH H 100HBa.
ABTopedeparsT € pazpaboTeH B 0b6eM OT 35 CTpaHMIM M OTPa3siBa OCHOBHHTE CTPYKTYPHM U
ChABLPXKATEIHH KOMIIOHEHTH Ha AucepTaunoHHUs Tpyd. llpeacraBenu ca oOOCHOBKAara Ha
U3C/IEABAHETO, LEJITA H IIECTTE KOHKPETHH 3a/ad4d, OOEKTBHT, MaTepHalure H METOAHMTE,
eKCIIepYMEHTAJIHATE MOCTAHOBKH, OCHOBHHTE DPE3YJITaTH, W3BOJAMTE H NpHHOCcHTE. llenTa Ha
U3CIICABAHETO € HAcouyeHa KBbM MpOoy4BaHe Ha edekTa OT CaMOCTOATE/IHATa HHOKYJAlus C
GakTepuu OT poa Bradyrhizobium ¥ cMeceHara HWHOKynanus ¢ OaKTepHH OT pOA
Bradyrhizobium u Azospirillum BbpXy KauecTBOTO Ha pacTUTENHaTa NMpPOAYKIMs OT Ostia
crTazKa JIynyHa, akTHBHOCTTA Ha TIOYBEeHAaTa MUKpodIIopa U nocieJeHCTBHETO BBPXy A00HBa H
KaueCTBOTO Ha TPUTHUKAJIE.

CTpyKTypaTa Ha JUCEPTAMOHHHS TPYA € JIOTHYHA U ChOTBETCTBA HA IMOCTABEHATA LI
¥ U3CNenoBaTeicky 3aqaun. OTACTHUTE pa3/iesiu ca NOCIEA0BATENHO CBBP3aHH U NPEACTAaBAT
TeopeTHYHAaTa OCHOBa Ha pa3paloTKaTra, HM3MON3BAHHS METOJUYEH MOAXOM, MONy4EHUTe
eKCIIEpPHMEHTAIHM Pe3y/ITaTH M HallPaBEHUTE B3 OCHOBA Ha TSX 0000INeHUs. ABTOpedepaThT
NpeJICTaBss B CHHTE3MpPaH BHJI OCHOBHOTO CBABDXKAHUE Ha IHCEPTANMATA M OTpassiBa
NPOBEACHUTE W3CJIeIBAHUS U NIOJTYUYEHUTE PE3YIITATH.

III. AxTyajaHoCT Ha U3cJeABAHAA NPob/aeM

Temara Ha AMCEPTALIMOHHHMA TPYA € aKTyajlHa M 3Hau¥Ma KaKToO B HayyeH, Taka ¥ B
HayYHO-NIPUJIOXKEH acleKT, Thi KaTo € CBbpP3aHa C THPCEHETO Ha OHOJOTHYHH MOAXOMAU 32
NOUYbPKAHE HA NOUBEHOTO IUIOIOPOAME U OPAaHHYaBaHE HA HEOOXOMMMOCTTA OT HHTEH3UBHO
MHHEPATHO TOpeHe. B TO3M KOHTEKCT H3MOJN3BaHETO Ha OMONOrHYHATa a30TQHKCAUHUA U
MHKpOOHWaJIHATe WHOKYJALHH HpeJACTaBisiBa I[EPCIEKTUBEH IOAXOA 3a TO-yCTOHYHBO
3eMEJEICKO MPOH3BOICTBO.

N360pbT Ha Osnara cnaaka nynuHa (Lupinus albus saccharatus L.) kato obekT Ha
u3cjeIBaHe JONBIHUTEIHO ONpeleis aKkTyallHocTTa Ha paspadorkara. Kynrypara cbuyeraBa
BHCOKA XpPAHMTEIHA H (ypakHa CTOMHOCT C arpOEKOSIOTHYHH MPEAMMCTBA, CBBP3aHHM ChC
¢nocoOHOCTTa ¥ Aa oborarsaBa no4sara ¢ GMOJIOrMYHO CBBP3aH a30T U OPraHHMYHO BEIOECTBO,
na monobpsBa TMOYBEHATa CTPYKTYpa M Aa Obje MNOAXOAALl IpPEAIIECTBEHHK B
cenTOo00palleHUATA.

ChlecTBEH apryMEHT 3a axkTyaJHOCTTa Ha U3CJECABAaHETO € HeJOCTaThbyHaTa
NPOYYEHOCT Ha a30TGHUKCHpAIIUTE CUCTEMH NpH JyNHMHATa B OBJIrapckd ycnoBus. Brrpekn
HATPYNaHUTE Y HAC JIAaHHH 3a a30TQHKcalMATa MpH pa3lIMuH{ KYJITYPH, OT3MBYMBOCTTA Ha
JlyNKMHATA KbM CIEeNU(UIHN IPyaKOBH OaKkTepuu oT poa Bradyrhizobium n edexTuBHOCTTaA Ha
GopmHpanuTe CUMOMOTHYHH CHCTEMH OCTABAT HEAOCTATHYHO U3CJIE/IBAHH.

OcobeH UHTEpeC IpeACTaBisBa NPOYYBAHETO KAaKTO HA CAMOCTOSTENIHA MHOKYJIAIUs ¢
Bradyrhizobium, Taka M Ha cMeceHa WHOKYJAlHS CbC CHMOMOTHYHH M aCOLHATHBHU
azorhukcupally OakTepuu 0T pojaoBete Bradyrhizobium w Azospirillum. ToBa no3sonsBa
KOMILICKCHA OlI€HKA Ha epeKTa BBpXY NouBeHata MHKpodiopa, asoTduxcupains noTeHIual,
nobuBa M KavyecTBOTO Ha pacTHUTEIHATa MNPOAYKUMs, KAaKTO H Toabop Ha e(EeKTHBHU
KOMOMHAIUN OT MUKPOOPTaHH3MH ¥ OPraHd4HO TOPEHE.



AKTyaJTHOCTTa Ha pa3paboTKaTa ce JOMbJIBA OT NPOCIIEABAHETO Ha NOCIENACHCTBAETO
Ha IIPHJIOXCHHUTE TIPU JIY[THHATA TPETHPAHHS BbPXY TpuTHKaie. [To To31 HAUMH Ce OleHsABa HE
caMO HEMOCPeACTBEHUAT edeKT BBPXY JIyNHHAaTa, HO W 3HAYCHHETO Ha TPHIIOKCHHTE
TPETHPaHKA 3a Clie/IBalaTa KyaTypa B CEHTO000paleHUeTo.

CunraMm, 4e wu30OpaHuAT HaydyeH mpobnem e n06pe 0OOCHOBaH U aKTyaleH.
JIMcepTalMOHHUST TPYA ChUETaBa IOYBEHO-MHKPOOMOIOTHYHU ¥ arpOHOMHYHM ACHEKTH H
IPENOCTaBs PEe3y]ITaTH ¢ 3HA4YeHHE 3@ M3NOJI3BAHETO HAa a30TGHUKCHpAIM MHUKPOOPTaHU3MH
TpH JIYNHHA, NOAXbPKAHETO Ha TIOUBEHOTO MUIOZOPOAME H MO-YCTOHYHBOTO M3IOJI3BaHE Ha
pECYpPCUTE B 3eMEAEIICKUTE CHCTEMH.

IV. JlureparypHa O0CBeJIOMEHOCT H T€OPETUYHA MOArOTOBKA HA KAHAMAATA

TlpeaCTaBeHMAT B JMCEPTAMOHHMS TPYA JuTepaTypeH of3op mnokassa jo6pa
JMTepaTypHa OCBEAOMEHOCT W HeoOX0IMMaTa TEOPETHYHA MOArOTOBKA Ha JOKTOPAHTKaTa 1o
paspaboTBaHus HaydeH npobneM. [IpoydeHM W CHUCTEMaTH3MPaHH Ca JIMTEPaTYPHH [JAHHH,
CBBP3aHH ¢ GMONIOTMYHHMTE M ArpOEKONOTHYHMTE OCOOSHOCTH Ha JyNMHATa, GHONIOrHYHaTa
a30T¢HUKCAUHMA ¥ BH3MOXKHOCTUTE 33 M3MO0JI3BAHE HA a30T(HMKCHPAILM MHKPOOPTaHM3MH TIpH
06000BH KYNTYpH.

JIutepaTypHHaT 0630p € JOTHYHO CTPYKTYpHpaH B II€T B3aHMHO CBBP3aHU
HAIPABJICHHS: 3HAYeHHe M PaslpOCTPaHEHHe Ha JYNHHATa; CUMOMOTHYHA a30TQuKCaLHs NPy
6060BHTE PacTEeHHUs; aCOLMATHBHA a30TQHKCALHNS, CMECEHA HHOKYJIAUMS C TPYAKOBH U NIpYTH
PacTEeKHO-CTHMYJIMPAId  MHKPOOPTaHW3MK; a3oTdukcauus npu synuHa. CTpykTypara
[IOCJIEIOBATETHO HACOYBA M3JIOKEHHETO OT TEOPETHYHHTE OCHOBU KBbM KOHKPETHHS HayueH
1npo6iieM Ha AUCepTaIUATA.

OcoGeHo BHUMaHHE € OTAENAEHO Ha CHMOMOTHYHHUTE U ACOLMATHBHUTE,a30TQUKCHPALIH
MHKDPOOPraHK3MHU, 110100pa Ha e(EeKTHBHH M TEHETHYHO CHBMECTHMH KOMOWHAIMM MEXIy
pacTeHHe W GaKTepHaJIEH IaM M BB3MOXHOCTHTE 33 CMeceHa MHOKyauus. [lo To3u HaumH e
m3rpajeHa HeOOXOZMMATa TEOPETHYHA OCHOBA 33 €KCIEpHUMEHTAnHara pabora ¢
NpeACTaBUTENHU Ha pofoBeTe Bradyrhizobium v Azospirillum.

JIuTepaTypHUST aHATH3 OYepTaBa M HEAOCTATHYHO IIPOYUECHHTE aceKTH Ha mpobriema,
[10-CTIEIMAHO OT3UBUMBOCTTA HA JIYIIHHATA KbM HHOKYJAlUs CbC CrelUPUYHN OaKTepHu OT
pon Bradyrhizobium u cMMOHOTHYHATa a30TQMKCALMS TIPYU JIITHHA B IIOJICKA yCJIOBHAL.

Bu6muorpadekara cnpaBka BKIOYBa 130 nMTepaTypHH M3TOYHMKA, OT KOMTO 12 Ha
kupuanna u 118 Ha JaTMHMUA, OCHrypsBAIIM JOCTaThYHA WMH(POPMALMOHHA OCHOBA 3a
pa3paboTBaHeTO HA TeMata. JINTepaTypHUTE JaHHH Ca U3IMONI3BAHA HE CaMO IPU U3TPAXKIAHETO
Ha 0630pa, HO H MIPK HHTEPIIPETALUATA HA COOCTBEHHTE EKCIEPUMEHTAIHH PE3YITATH.

CunTtaM, 4e JHTEpaTypPHHAT 0630p € TeMAaTHYHO HAcoueH M Ch3jlaBa HeoOxoJumara
TEOPETHYHA OCHOBA 3a NPOBeAeHUTE H3cinepaHus. [Ion0OpBT U aHANM3BT Ha JINTCPATYPHHUTE
JaHHH, KaKTO W CHIIOCTABSHETO MM ChC COBCTBEHUTE PE3yNITaTH, [IOKa3BaT AoOpa TeOopeTHYHA
NOATOTOBKA M CHOCOOHOCT HA AOKTOPAaHTKAaTa 3a HayyHa HHTEPIpPETalds Ha MOTYYCHHTE
pe3ynTarH.

V. MerToanueH moaxon

MeTOAMYHHAT MOAXOA B TUCEPTAIMOHHUS TPYH € ¢hoOpaseH ¢ NocTaBeHaTa LeNi H
M3CIIENIOBATENICKUTE 3ajaun. M3clieBaHusATa ca NPOBEJEHA YPE3 CBAOBH W TMOJCKH ONUTH C
641a cnajika JyNHHA ¥ TPUTHKAIE BbPXY AJyBHAIHO-THBAJIHA II04Ba, KOETO MO3BOJIABA Ja e
OLIEHH KaKTO HEMOCPEACTBEHHST e(eKT OT NMPUIOKEHUTEe TPETHPAHUs IIPU JIyIIHHATa, Taka H
TAXHOTO TIOCJIE/ICHCTBIE BBPXY CIEABALIA XKUTHA KyATypa.

ExcrniepuMeHTanHaTa cxeMa BKJIIOYBA CAMOCTOSNTETHA W CMECeHa MHOKYJIalus Ha Osana
ciaanka aynuna (Lupinus albus saccharatus L.) ¢ a30T¢uKcHpainy OaKTEPUH, KaTO B ChIAOBHUS
ONUT ¢ Ny[IHHA Ca M3IUTaHW ceneM wama Bradyrhizobium sp. (Lupinus) u Azospirillum



brasilense 107, KakTO ¥ BAPHAHTH ¢ OPraHMYHO U MUHEPATHO TopeHe. CHIOBUTE ONMTH JaBaT
BBE3MO)KHOCT 3a CPaBHUTENHA OlEHKa W NoJAOOp Ha e(pEeKTHBHHM OaKkTCpHATHH IAMOBE U
KOMOMHAIMH, a IOCIEABALIOTO UM H3MUTBAHE TPH IIOJICKH YCIOBHS IOBHIIABA MTPAKTHYECKATA
CTOMHOCT Ha MOJIyYE€HUTE PE3YNITATH.

M3non3Ban € KOMIUIEKC OT MHKPOOHONOTUYHH, OHOXUMHYHA, XMMHUYHH, arpOXUMHYHH
v ¢usnund metomd. IlpocieneHH ca OCHOBHU (HM3HONOTMYHH H TaKCOHOMHYHH TPYITH
MOYBEHY MHUKPOOPraHM3MH, a30T(HHKCHpaIaTa akTUBHOCT, 0011aTa GHOJNIOFHYHA AKTUBHOCT H
MHKPOOHAITHUAT OHOMAaceH BBIVIEPOJ, KAKTO W IOKA3aTElM, XapaKTEpH3WpallM [1OYBaTa,
pacTexa, MUHEPATHUS ChCTaB, 10OMBA U KAYECTBOTO Ha PACTUTETHATA TIPOTYKLHS.
[Tony4eHUTe €KCMIEPMMEHTAIHY JaHHM C€a IOANOXEHH Ha CTaTUCTHYecKa obpaborka ¢
MOAXOAAIIM KPUTEPUM 3a OICHKA HAa AOCTOBEPHOCTTA HA YCTAHOBEHUTE DPA3IHUHA MEXIY
KOHTPOJIHUTE W €KCIEPHMEHTATHUTE BAPHAHTH.

CundraM, Ye TPHIOKEHHAT METOJMYEH MOAXOA € KOMIUIEKCEH M aJICKBaTeH Ha
mocrasesarta uea M 3amaud. ChyeTaBaHETO HA CBAOBH M NOJCKH EKCIICPUMEHTH,
MHKPOOHOIOrMYHH, OHOXHMMUYHH U arPOXMMHUYHHM M3CJIEBAHMS, KAKTO H MIPOCHCASBAHETO Ha
NOCIIEAEHCTBHETO BBPXY TPUTHKAJC, OCHIYpSBaT JOCTaThYHA EKCIEPUMEHTAHA OCHOBA 32
oOeKxTHBHA OlleHKa Ha e)eKTa OT M3CJIE/[BAaHNTE MUKPOOHAITHH HHOKYJIALKK ¥ 3a GopMyJUpaHe
Ha 00OCHOBAHHU U3BOJIH.

V1. 3nauuMocT M YOeIHTEIHOCT HA NOJYyYeHHUTe Pe3yJTATH, HHTEPNPETALUHH H
H3BOIH

[TonyyeHuTe B TUCEPTALMOHHUA TPYJ PE3YJITATH Ca 3HAYMMH M Ca MPSAKO CBBP3aHH C
TNIOCTaBEHATa LeJ W H3CIeA0BaTeNIcKuTe 3aJa4u. Te ofxBamiaT edekTa Ha CaMOCTOATEHATA H
cMeceHaTa MHOKYJIAlMs ¢ a30TGUKCUpaIld MUKPOOPraHU3MH BbPXY IOYBEHATAa MUKpodiopa 1
OMOIOrMYHATA AKTHBHOCT Ha IOYBaTa, a30T(HKCALHsiTa, pacTeXa, MUHEPAIHHS CBCTAB K
NPOAYKTHBHOCTTA Ha OsnaTa clajka yMdHA, KAaKTO M MOC/TEICHCTBHETO Ha NPUIOKEHUTE
TpPEeTUPAHHS BbPXY TPUTUKAJIE.

PesynraTure OT CHIOBUTE U MOJICKUTE H3CJIEBAHMs [I0KA3BAT SICHO U3PA3E€HH Pa3InyuHs
MEXIy M3MUTBAHUTE BAPHAHTH W MO3BOJSABAT jAa ObJe OTKpOEHa €(PEKTUBHOCTTA Ha IaM
Bradyrhizobium sp. 300, TPUIOKEH CaMOCTOATENHO, B KOMOWHANMA ¢ ODOPCKH TOp HIH
ChBMeCTHO ¢ Azospirillum brasilense 107. YCTaHOBCHO € IOJIOKHTENHO BIHMAHHE BBPXY
peaMna MHUKpPOOHONOTHYHH M OHOXUMHYHH TIOKasaTequ Ha pusocdepHara [0YBa, BBPXY
pacTUTENHUTE MOKa3aTeld H MUHEPATHUs CBhCTaB Ha jaynuHarta. Ilomydenwte pesynratu ca
HOJKpPeNeHH ChC CTaTHCTHYeCKa 00paboTKa, KOoeTo MOBUINaBa TAXHATA YOEUTEIHOCT.

ChluecTBeHa cTpaHa Ha pa3paboTkara € MpOCIeIIBAHETO Ha TOCTICACHCTBHETO BBPXY
TpuTHKaTe. Pe3ynraTure mokasBaT, 4e HNpPHIOKEHHTE IPH NpedlecTBalara Kyiurypa
TPETUPAHUSA OKa3BaT BJMSHHE BbPXY Ppa3BUTHETO Ha IIOYBEHaTa MHKpodJIopa, pacrexa,
no0uBa 1 MUHEpaIHUA ChCTaB Ha IMOCIIE/ABAIIATa )XKUTHA KyATypa. 1o TO3M HaYMH NoTy4YeHHTe
Jl@HHH MMaT 3HAYeHHEe HE CaMo 3a OllEHKaTa Ha HeNoCpeJCTBeHHs e(eKT OT MHKpOOWATHHUTE
HHOKYJIAIIMH TIPU JIy[IMHATa, HO U 3a TAXHOTO MACTO B CHCTeMara Mo4Ba—IIpeIleCTBEHHK~
creaBalia KyiaTypa.

MuTtepnperanmsaTa Ha pe3ylITaTUTE € H3BLPUICHA B CBHIOCTaBKa C [JaHHH OT
CHeLMANH3HpaHATa INTEPATYPA, KATO ¢a 0GCHICHH YCTAHOBCHHTE 3aBUCHMOCTH U eQeKTHTE Ha
OTACJIHHUTE HHOKYNaUuuM W koMOuHammu. ToBa nmo3BosisiBa cOOCTBEHUTE pe3ynTaTd Ja Obiar
NOCTAaBEHH B KOHTEKCTAa HA ChHINECTBYBAllMTE HAy4yHH [IO3HAHMA U [OAIIOMAara
apryYMEHTHPAHETO Ha HAIPaBEHUTE 000OLICHHS.

Ha G6asata Ha npoBeaeHuTe H3cieaBaHHA ca QopMynupaHu 15 H3BOAR, KOUTO
000011aBaT OCHOBHHMTE PE3YJITaTH OT CHJOBUTE U TOJICKHUTE EKCIIEPUMEHTU C JyNHHA U OT
OlLleHKaTa Ha TOCIeJeHCTBUETO BBPXY TpHUTHKale. M3BoauTe ca KOHKDETHH, CBBP3aHM Ca C



NOCTABEHUTE 3aJaud M B OCHOBHAaTa CH 4YacT ca IIOAKpPENeHH OT MpPEACTaBEHUTE
€KCIIEPUMEHTAITHA JaHHU U CTATUCTHYECKHU JOKa3aH¥ PasIHyHsL.

CuuTaM, 4e TOJIyYeHHUTe Pe3yJITaTy ca JOCTaThYHO YOSAUTENHY M /1aBaT OCHOBaHHE 3a
HanpaBeHuTe 0000ueHnss u H3Boau. OcoOeHa 3HAYUMOCT MMAT YCTaHOBABAHETO HA
e(eKTHBHY BAPHAHTH HA MHUKPOOHAIHA MHOKyIalMs NpH Osia clajka JynuHa U JOKa3aHOTO
MM TIOCIICACHCTBHE BBPXY TPUTHKaJe, KOETO IPHaBa Ha pe3ylTaTuTe KaKTO Hay4yHa, Taka H
IpaKTHYEeCKa CTOHHOCT. :

VII. [lpuHocH Ha AMcepTAHHOHHUA TPYA

B nmcepraudoHuus TPYA ca (GOpMYIHpaHM MET MPUHOCA, KOHTO CBOTBETCTBAT Ha
OCHOBHHTE Pe3y/TaTH OT IpPOBeAeHUTe u3ciensanus. [IppemaM npeacTaBeHUTE NPUHOCH MO
CBILECTBO, KAaTO CIIOPE] Xapakiepa MM Te MoraT Ja OBAar pasrpaHHuYeHH Ha Hay4HO-
dbyHIaMEeHTaIHH H HAYYHO-TIPHIIOKHHU.

Hayuno-pynaamentannn npuHocH. KM Tasu rpyma OTHacsiM MNOJIYYEHHTE HOBH
JAHHH 33 B3aUMOJICHCTBHETO MEXKIY OsUIaTa ClIajka JIyIMHa U M3CleJBaHuTe a30THHKCHpAIIH
MHKpoopraHu3Mu. [IpoBeIeHo € CpaBHUTEIIHO MPOyYBaHe Ha ceieM mama Bradyrhizobium sp.
TIpU YCIOBHATA HAa AJIyBHAIHO-HBAJHA II0YBA U €4 PA3IUMPCHY HO3HAHUATA 33 BIMAHMETO HA
a30TdHKCHpaIUTe OaKTepUH BBPXY IPYAKOOOpa3yBaHETO, OMONOrH4HATA A30THUKCALS,
HATPYIIBAHETO HA MaKpo- U MHKpPOCTEMEHTH M OMOMETPHYHHTE MOKAa3aTeNH Ha JIyNMHAra.
ChlecTBEH NPHHOC TPEJICTABISABA M H3CJIEABAHETO HAa Bb3MOXKHOCTHTE 3a CMECEHa
MHOKYJIAlHMS Ha JIYIMHA ChC CHMOHOTHYHHU GaKTepuu oT pon Bradyrhizobium 1 acOUMATUBHY
asoTpukcupam  Oaxrepun Azospirillum  brasilense. Tlomydenn ca ¥ JaHHM 34
NOCTIEAEHCTBUETO HA MUKPOOHATHHTE HHOKYJIALMU BbPXY OHOJIOrHYHUTE XapaKTePUCTHKYU HA
noYBaTa ¥ BBPXY I10CIEIBAIIATA XKUTHA KYJITypa — TPHTHUKATE.

Hayuno-npuioxad npuHocH. C NpakTHYECKa 3HAYMMOCT € CENICKIMOHUPAHETO Ha
edextusen wam Bradyrhizobium sp. 300 M yCTaHOBABAHETO Ha NMOAXOJSIIM BApPHAHTH 3a
HErOBOTO CAMOCTOATEIHO M KoMmOuHupaHo npuioxesue. Kato ocobeHo mepcrnekTuBHaA 3a
NpaKTHKaTa € OoNpeneieHa KomOuHaumsTa Mexay Bradyrhizobium sp. 300 W OpraHu4HoO
TOpeHE, OKa3ajia NOJOXKHUTENCH epekT BhpXY NPOAYKTHBHOCTTA HA JyNIHHATA U NPH MOJICKHU
yenosus. [IpakTiuecka CTOWHOCT MMAaT M yCTAHOBEHMTE KoMOWHawuu ¢ Bradyrhizobium sp.
300 u Azospirillum brasilense 107, KakTo W JOKa3aHOTO MOJOXHTEIHO IOCICACHCTBHE HA
NPUIOXKEHHTE TpH JIyNHHATA MHMKPOOHATHH WHOKYJNAUMHM BBPXY pacTexa, A00HBa H
Ka4YeCTBEHHTE T0KA3aTeNIH Ha TPUTHKAIIE.

CuhTam, 4e IPUHOCUTE NPOU3THYAT OT NPOBCACHMTE H3CICABAHHUSA ¥ [OTYUCHUTE
eKCTICpUMEHTA/IHA  Pe3yJITaTH M OTpa3sABaT HayyHaTa W IPHJIOKHATA CTOMHOCT Ha
JCEPTALMOHHMA TpyAd. Te pasiidpsBar MO3HAHHATA 3a U3MOJI3BAHETO HAa CHUMOMOTHYHHM M
ACOIMATMBHHU a30THHUKCHpALIHd OaKTepUH NpPHU JIyNTMHA U OYEPTaBaT NPAKTUYCCKH TIPUIIOKHUMH
MOAXOAH 33 MHKpOOHalTHAa HHOKYJANUs, BKIIOYMTEIHO C OIJIE[ Ha IOJOXKHTEIHOTO HM
NOCHENCHCTBHE BBPXY CJI€/[BAIlA )KUTHA KYJITypa.

VIII. Ouenka HA Ka4eCTBOTO HA HAYYHHUTE IMy0JIMKalHH, OTPA3ABAIIM PE3yJITATHTE B
AHCEPTANHUSATA

PesynTatuTe OT AMCEPTAMOHHHUS TPYA Ca OTpa3eHH B TPU HayyHM IyOIMKaluHu B
Journal of Balkan Ecology, pedepuparno u uxaekcupado B Web of Science — CABI, 6e3
uMnakT ¢pakrop. B mepBute nBe mybnukanun Becenunka Iletposa € mbpBu aBTOp, a TpeTara
MyOJNHKaNUs € CaMOCTOSTEIHA. B

[lyGnukaumure ca TPSKO CBBP3aHK C TeMarukata Ha AUCEPTAaUUMOHHHA TPy |
MPEACTABAT CHIECTBEHH PE3YATATH OT IPOBEACHHUTE U3cieaBaHus. Te oTpa3sBaT BIUAHHETO
Ha MHOKYJAUMATa ¢ a30T(UKCHpand GakTepid W OPraHUYHOTO TOPEHE BBPXY OsaTa ciajika



nynuna, epexta Ha Bradyrhizobium sp. BepXy OHONOTHYHATA AKTUBHOCT M pH3ocdepHara
MEKpo(IIOpa, KaKTO U BIHAHHETO Ha IPUIIOXKEHUTE TPETHPaHUSA BBPXY MPOAYKTHBHOCTTAa Ha
KyJITypara.

CuntaM, Ye NpeACTABEHUTE HAyUHH NMYOJNHKalM{ OTpa3sBaT OCHOBHH PE3YJITAaTH OT
JMCEPTALMOHHOTO H3Cle/BaHe W ca TEMaTMYHO CBBP3aHH C HEroBaTa Iel M 3a/lauM.
IIy6GnukyBaneTo UM B pedhepupaHO ¥ HHIACKCUPAHO U3JaHHE, KaKTO U BOJAEIOTO aBTOPCTBO Ha
JIOKTOpaHTKaTa B jBe OT MyOMMKAlMHTEe W CaMOCTOATEIHOTO aBTOPCTBO B TpeTara, JaBar
OCHOBAHHE 3a MOJIOXKHUTETHA OLECHKA Ha MyOaMKalMOHHATA JCHHOCT W JMYHHUS M [IPUHOC MpU
NpeICTaBIHETO HA PE3YJITATUTE OT AUCEPTALMOHHHS TPYA.

IX. Kpuruunu 6eiexkKH, BbIPOCH H NPENOPHEKH KbM KaHIHAATA

JlMCepTalMOHHUAT TPYA € pa3paboTeH 3aablA004eHO M MOIY4EHHMTE PE3yITaTH MMaT
Hay4Ha M HAy4HO-IIPWIOXHA 3HauuMocT. Karo Oenexka Oux otOenssana, 4e€ 49acT OT
bopMyIHpaHHTe W3BOAM OMXa MOIIH Aa ObIaT 00eJUMHEHU M MpPEeACTaBEHH IO-CUHTE3HUPAHO,
KOETO OM HO3BOJIMJIO OIlE MO-CHO Ja C¢ MOMYEpPTAsT HaH-CHIIECTBEHUTE pE3yJTaTd OT
[POBEJCHUTE H3CIIE/IBAaHKA.

ITony4yeHHTe pe3yarard NOka3BaT e¢(EeKTHBHOCTTA HA H3CJICABAHHTC MUKPOOHATHU
VHOKYJAalMM NpPH KOHKPETHUTE YCIOBHS Ha MPOBEJACHUTE E€KCICPUMEHTH M ChIUIEBPEMEHHO
[I0CTaBAT BHIPOCA 3a BB3MOXXHOCTHTE 32 TSXHOTO NO-IUHMPOKO NpUioxeHHe. B Ta3u Bph3ka
OuX WcKana 1a 3aaM CJIEAHHUS BBIPOC KbM JOKTOpAHTKaTa: Kou (akTopm cropen Hes Ouxa
MOIJIM B HaW-TONSAMA CTENEeH Ja TMOBNUSAT BbpXy €(QEKTHBHOCTTA HA YCTAaHOBEHHTE
MHKpPOOHATHY HHOKYJIALKK MIPH PUITATaHETO UM BBLPXY APYrH THUIOBE MOYBH M [P Pa3JIHYHU
IOYBEHO-KIIHMATHYHH YCIIOBUS?

Karo npenopbka 3a Opiemara HayyHa pabora OMX HachpuWia NPOABL/IKABaHE Ha
M3CIIe/IBAHUATA TIPH Pa3/iYHU TOYBEHH M arpOSKOJOTHYHM YCIOBHS C OIJIe/l OlleHKa Ha
YCTOWYMBOCTTA M [TO-IMHPOKATA TIPUIOKHUMOCT Ha YCTAHOBEHUTE €(PEKTH.

3AK/IIOYEHHE

Bb3 0OCHOBa Ha TPUIOXKEHHUTE OT JOKTOpaHTa pa3IMYHH METONM Ha H3CJE/IBaHE,
NPaBUJIHO U3BE/IEHHTE EKCIIEPUMEHTH, HAMpaBEHHTE OOOOLIEHHMs M M3BOIAM CUWTaM, Y€
NpeACTaBeHUAT AUCEPTALHOHEH TPYA OTroBaps Ha M3MCKBAHMATA HA 3PACPB u [IpaBunnuka
3a YCNOBHATA M peja 3a NpuoOHBaHE Ha HaydyHH CTENEHH M 33 3a€MaHe Ha aKaAeMHYHH
mrsxHocti B CCA.

ToBa Mu naBa OCHOBaHHE Ja OLICHS TOJOXKUTETHO JHUCEPTAlHOHHHMS TpPyAd H Ja
npemioxa na ce npuckau Ha Becenunka Kamunosa [letposa obpasoBaTtennata W Hay4Ha
crenen ,,Jloktop”™ B o0nacT Ha BHcule oOpa3oBaHue 6. ArpapHH HayKHM- ¥ BETEpHUHApHa
MEIHIHHA, TpodecHOHATHO HampapjieHue 6.1. PacTeHHeBBACTBO, HayyHa CHELHATHOCT

“[TouBo3HaHue”.
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I. Brief Presentation of the Doctoral Candidate

Veselinka Kalinova Petrova has a consistent educational and professional background
in the field of agricultural sciences and in the practical application of the knowledge acquired.
From 2003 to 2008, she completed her higher education at the Agricultural University of
Plovdiv, where she obtained a Bachelor’s degree in Agronomy. She subsequently continued
her studies at the same university and, in 2009, obtained a Master’s degree in Viticulture and
Oenology.

Her professional development is associated with the practical application of knowledge
in the fields of ecology and landscaping. Since December 2011, she has been employed by
Sofia Municipality — Bankya District as an ecologist, senior expert, and landscape designer.
Her professional responsibilities include the organization of landscaping activities and the
provision of methodological guidance in this field.

Her academic development continued at the Institute of Soil Science, Agrotechnologies
and Plant Protection “N. Poushkarov”, Department of Physics, Erosion and Soil Biota, where
she was an independent doctoral candidate during the period 2024-2025. Her academic
background in agronomy and extensive practical experience in ecology and landscaping
provide an appropriate professional foundation for her further development as a researcher in
the fields of soil science and soil biota.

II. General Characteristics of the Dissertation and the Abstract — Length and
Structure

The dissertation comprises 141 pages and is structured into eight main sections:
Introduction; Literature Review; Object, Materials and Methods; Results and Discussion;
Conclusions; Contributions; References; and List of Publications Related to the Dissertation.
The experimental results are systematically presented and illustrated in 26 tables and 19 figures.
The reference list includes 130 sources.

The literature review is structured into five thematic areas covering the significance and
distribution of lupin, symbiotic and associative nitrogen fixation, co-inoculation of leguminous
crops with nodule bacteria and other plant growth-promoting microorganisms, as well as



nitrogen fixation in lupin. The experimental part includes a description of the study object, the
materials and methods used, pot and field experiments with lupin and triticale, and statistical
analysis of the obtained data.

The Results and Discussion section is organized in accordance with the experimental
design and presents the results of the pot and field experiments with lupin, as well as an
assessment of the residual effects of the treatments applied to lupin on ftriticale.
Microbiological, biochemical, agrochemical, and plant parameters were analysed, including the
abundance of different physiological and taxonomic groups of soil microorganisms, total
biological activity and microbial biomass carbon, total nitrogen, macro- and microelement
contents, plant parameters, and yield.

The dissertation abstract comprises 35 pages and reflects the main structural and
substantive components of the dissertation. It presents the rationale for the study, its aim and
six specific objectives, the study object, materials and methods, experimental designs, main
results, conclusions, and contributions. The aim of the study is to investigate the effects of
single inoculation with bacteria of the genus Bradyrhizobium and co-inoculation with bacteria
of the genera Bradyrhizobium and Azospirillum on the quality of white sweet lupin plant
production, soil microflora activity, and the residual effects on the yield and quality of triticale.

The structure of the dissertation is logical and consistent with the stated aim and
research objectives. The individual sections are coherently interconnected and present the
theoretical basis of the study, the methodological approach applied, the experimental results
obtained, and the conclusions drawn from them. The dissertation abstract provides a concise
presentation of the main content of the dissertation and adequately reflects the research
conducted and the results obtained.

I11. Relevance of the Research Problem

The topic of the dissertation is relevant and significant from both scientific and applied
research perspectives, as it addresses the search for biological approaches to maintaining soil
fertility and reducing the need for intensive mineral fertilization. In this context, the use of
biological nitrogen fixation and microbial inoculation represents a promising approach to more
sustainable agricultural production.

The choice of white sweet lupin (Lupinus albus saccharatus L.) as the study object
further enhances the relevance of the research. The crop combines high nutritional and feed
value with agroecological advantages related to its ability to enrich the soil with biologically
fixed nitrogen and organic matter, improve soil structure, and serve as a suitable preceding
crop in crop rotation systems.

An important argument for the relevance of the study is the insufficient investigation of
nitrogen-fixing systems in lupin under Bulgarian conditions. Despite the available national
research data on nitrogen fixation in various crops, the responsiveness of lupin to specific
nodule bacteria of the genus Bradyrhizobium and the efficiency of the resulting symbiotic
systems remain insufficiently studied.

Of particular interest is the investigation of both single inoculation with
Bradyrhizobium and co-inoculation with symbiotic and associative nitrogen-fixing bacteria of
the genera Bradyrhizobium and Azospirillum. This allows a comprehensive assessment of their
effects on soil microflora, nitrogen-fixing potential, crop yield and quality, as well as the
selection of effective combinations of microorganisms and organic fertilization.

The relevance of the study is further enhanced by monitoring the residual effects of the
treatments applied to lupin on triticale. Thus, the research evaluates not only the direct effects
on lupin but also the significance of the applied treatments for the subsequent crop in the
rotation.



I consider the selected research problem to be well justified and relevant. The
dissertation integrates soil microbiological and agronomic aspects and provides results of
significance for the use of nitrogen-fixing microorganisms in lupin cultivation, the
maintenance of soil fertility, and the more sustainable use of resources in agricultural systems.

IV. Literature Review and Theoretical Background of the Doctoral Candidate

The literature review presented in the dissertation demonstrates the doctoral candidate’s
good knowledge of the relevant literature and the necessary theoretical background in the
research problem under investigation. Literature data related to the biological and
agroecological characteristics of lupin, biological nitrogen fixation, and the possibilities for
using nitrogen-fixing microorganisms in leguminous crops have been reviewed and
systematized.

The literature review is logically structured into five interrelated areas: significance and
distribution of lupin; symbiotic nitrogen fixation in leguminous plants; associative nitrogen
fixation; co-inoculation with nodule bacteria and other plant growth-promoting
microorganisms; and nitrogen fixation in lupin. This structure consistently guides the
discussion from the theoretical foundations to the specific research problem addressed in the
dissertation.

Particular attention is paid to symbiotic and associative nitrogen-fixing microorganisms,
the selection of effective and genetically compatible combinations of host plants and bacterial
strains, and the possibilities for co-inoculation. Thus, the necessary theoretical basis is
established for the experimental work with representatives of the genera Bradyrhizobium and
Azospirillum.

The literature analysis also identifies insufficiently studied aspects of the research
problem, particularly the responsiveness of lupin to inoculation with specific bacteria of the
genus Bradyrhizobium and symbiotic nitrogen fixation in lupin under field conditions.

The reference list includes 130 sources, of which 12 are in Cyrillic and 118 in Latin
script, providing a sufficient information base for the development of the research topic. The
literature data are used not only in the literature review but also in the interpretation of the
candidate’s own experimental results.

I consider the literature review to be thematically focused and to provide the necessary
theoretical basis for the conducted research. The selection and analysis of the literature, as well
as its comparison with the candidate’s own results, demonstrate good theoretical preparation
and the doctoral candidate’s ability to scientifically interpret the obtained results.

V. Methodological Approach

The methodological approach applied in the dissertation is consistent with the stated
aim and research objectives. The research was conducted through pot and field experiments
with white sweet lupin and triticale on Alluvial-meadow soil, allowing the assessment of both
the direct effects of the treatments applied to lupin and their residual effects on the subsequent
cereal crop.

The experimental design includes single and co-inoculation of white sweet lupin
(Lupinus albus saccharatus L.) with nitrogen-fixing bacteria. In the pot experiment with lupin,
seven strains of Bradyrhizobium sp. (Lupinus) and Azospirillum brasilense 107 were tested,
together with treatments involving organic and mineral fertilization. The pot experiments
enabled comparative evaluation and selection of effective bacterial strains and combinations,
while their subsequent testing under field conditions enhanced the practical relevance of the
results obtained.






A comprehensive set of microbiological, biochemical, chemical, agrochemical, and
physical methods was applied. The main physiological and taxonomic groups of soil
microorganisms, nitrogen-fixing activity, total biological activity, and microbial biomass
carbon were monitored, together with parameters characterizing the soil, plant growth, mineral
composition, yield, and quality of the plant production.

The experimental data were subjected to statistical analysis using appropriate criteria to
assess the significance of the differences between the control and experimental treatments.

[ consider the applied methodological approach to be comprehensive and appropriate to
the stated aim and objectives. The combination of pot and field experiments, microbiological,
biochemical, and agrochemical analyses, as well as the assessment of residual effects on
triticale, provides a sufficient experimental basis for an objective evaluation of the effects of
the investigated microbial inoculations and for drawing well-founded conclusions.

VI. Significance and Reliability of the Results, Their Interpretation and
Conclusions

The results obtained in the dissertation are significant and directly related to the stated
aim and research objectives. They cover the effects of single and co-inoculation with nitrogen-
fixing microorganisms on soil microflora and soil biological activity, nitrogen fixation, growth,
mineral composition, and productivity of white sweet lupin, as well as the residual effects of
the applied treatments on triticale.

The results of the pot and field experiments reveal clear differences among the tested
treatments and highlight the effectiveness of Bradyrhizobium sp. 300, applied alone, in
combination with manure, or together with Azospirillum brasilense 107. Positive effects were
established on a number of microbiological and biochemical parameters of the rhizosphere soil,
as well as on plant parameters and the mineral composition of upin. The results are supported
by statistical analysis, which enhances their reliability.

An important aspect of the study is the assessment of the residual effects on triticale.
The results show that the treatments applied to the preceding crop influence the development of
soil microflora, growth, yield, and mineral composition of the subsequent cereal crop. Thus,
the obtained data are relevant not only to the assessment of the direct effects of microbial
inoculation on lupin, but also to their role within the soil-preceding crop—subsequent crop
system.

The results are interpreted in comparison with data from the specialized literature, with
discussion of the observed relationships and the effects of the individual inoculations and their
combinations. This places the candidate’s own results within the context of existing scientific
knowledge and supports the validity of the conclusions drawn.

Based on the conducted research, 15 conclusions have been formulated, summarizing
the main results of the pot and field experiments with lupin and the assessment of the residual
effects on triticale. The conclusions are specific, related to the research objectives, and are
largely supported by the presented experimental data and statistically signtficant differences.

I consider the obtained results to be sufficiently convincing and to provide a sound
basis for the generalizations and conclusions drawn. Of particular significance are the
identification of effective microbial inoculation treatments for white sweet lupin and the
demonstrated residual effects on triticale, which give the results both scientific and practical
value.

VII. Contributions of the Dissertation

The dissertation presents five contributions that correspond to the main results of the
conducted research. I accept the stated contributions in substance and, according to their nature,
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they can be classified as fundamental scientific contributions and scientific-applied
contributions.

Fundamental scientific contributions. This group includes the new data obtained on
the interactions between white sweet lupin and the investigated nitrogen-fixing
microorganisms. A comparative study of seven Bradyrhizobium sp. strains was conducted
under the conditions of Alluvial-meadow soil, expanding the knowledge of the effects of
nitrogen-fixing bacteria on nodulation, biological nitrogen fixation, macro- and microelement
accumulation, and the biometric parameters of lupin. A significant contribution is also the
investigation of the possibilities for co-inoculation of lupin with symbiotic bacteria of the
genus Bradyrhizobium and associative nitrogen-fixing bacteria Azospirillum brasilense. Data
were also obtained on the residual effects of microbial inoculations on the biological
characteristics of the soil and on the subsequent cereal crop — triticale.

Scientific-applied contributions. Of practical significance is the selection of the
effective strain Bradyrhizobium sp. 300 and the identification of suitable treatments for its
individual and combined application. The combination of Bradyrhizobium sp. 300 and organic
fertilization was identified as particularly promising for practical application, showing a
positive effect on lupin productivity under field conditions. The established combination of
Bradyrhizobium sp. 300 with Azospirillum brasilense 107 is also of practical value, as is the
demonstrated positive residual effect of the microbial inoculations applied to lupin on the
growth, yield, and quality parameters of triticale.

I consider the contributions to arise directly from the conducted research and the
experimental results obtained and to reflect the scientific and applied value of the dissertation.
They expand the knowledge of the use of symbiotic and associative nitrogen-fixing bacteria in
lupin and outline practically applicable approaches to microbial inoculation, including with
regard to their positive residual effects on a subsequent cereal crop.

VIII. Assessment of the Quality of the Scientific Publications Reflecting the
Dissertation Results

The results of the dissertation are reflected in three scientific publications in the Journal
of Balkan Ecology, a journal referenced and indexed in Web of Science — CABI, without an
Impact Factor. Veselinka Petrova is the first author of the first two publications, while the third
is a single-author publication.

The publications are directly related to the topic of the dissertation and present
significant results from the conducted research. They address the effects of inoculation with
nitrogen-fixing bacteria and organic fertilization on white sweet lupin, the influence of
Bradyrhizobium sp. on biological activity and rhizosphere microflora, as well as the effects of
the applied treatments on crop productivity.

I consider the presented scientific publications to reflect major results of the dissertation
research and to be thematically related to its aim and objectives. Their publication in a
referenced and indexed journal, together with the doctoral candidate’s first authorship of two of
the publications and sole authorship of the third, provides grounds for a positive assessment of
her publication activity and her personal contribution to the presentation of the dissertation
results.

IX. Critical Remarks, Questions, and Recommendations to the Doctoral
Candidate

The dissertation has been developed in depth, and the results obtained are of both
scientific and applied scientific significance. As a remark, I would note that some of the



formulated conclusions could be combined and presented more concisely, which would allow
the most significant results of the conducted research to be highlighted even more clearly.

The results obtained demonstrate the effectiveness of the investigated microbial
inoculations under the specific experimental conditions and, at the same time, raise the
question of their potential for broader application. In this regard, I would like to ask the
doctoral candidate the following question: Which factors, in her opinion, could have the
greatest influence on the effectiveness of the established microbial inoculations when applied
to other soil types and under different soil and climatic conditions?

As a recommendation for future research, I would encourage the continuation of these
studies under different soil and agroecological conditions in order to assess the consistency and
broader applicability of the observed effects.

CONCLUSION

Based on the various research methods applied by the doctoral candidate, the properly
conducted experiments, and the generalizations and conclusions drawn, I consider that the
presented dissertation meets the requirements of the Development of Academic Staff in the
Republic of Bulgaria Act and the Regulations on the Terms and Procedure for Acquiring
Scientific Degrees and Holding Academic Positions at the Agricultural Academy.

This gives me grounds to evaluate the dissertation positively and to propose that
Veselinka Kalinova Petrova be awarded the Educational and Scientific Degree “Doctor” in
Field of Higher Education 6. Agricultural Sciences and Veterinary Medicine, Professional

Field 6.1. Crop Science, Scientific Specialty “Soil Science.”
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