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I. AxtyanHoer na m3cenanus npoéaem

W3cnensannsar npobnem B Tosm AUCCPTAMOHEH TPYA € HE CaMO AaKTyalleH, HO
CBIICBPCMEHHO PE3y/ITATHTE OT HEFOBOTO Pa3pelliaBaHe ca MHOTO NOJE3HH, C OrJIe)l HACOKHTE
3a TIO-HATaTBINHOTO PA3BUTHE HA GHONOTMYHOTO 3eMe/eNte B HawaTa CTpana. XapaKTepHo 3a
MHUKPOOMOJIOTHYHHTE H3CICABAHAS €, ue IIpY TOBEYETO OT HMHOKYJIALUHMTE CTaBaT B
KOHTpOIMpaHa cpezia — 1abopaTopHy H CHIOBU ONUTH ¥ OTJIMYHTE/HOTO 33 TOBA H3CJIe/[BaHE
€, Y€ HC C€ OrpaHHYaBa CaMoO 10 CHIOBHUTE OIHTH H CKCIIEPUMEHTH, HO M3CJICJBAHUATA Ca
TMPOIBIDKHIM ¥ B TIOJICKH yCNOBHUs. Pesyntatute momydenn ot CIOy4IHBaTa KOMOMHALHS C
mamose Bradyrhizobium u Azospirillum, B chueranme ¢ BHacsme Ha obopcku Top, masar
NIEPCIICKTHBA 3a MO-BCeoOXBATHA Hay4HA pa3paboTKa, MO-KOMIUIEKCHH H3CJICAIBAHHUA, KOUTO [a
Obzar cRbp3aHm ¢ paspelaBaHeTo ¥ Ha ApYTH TIPOG/IEMH B 3€MENENCKOTO POM3BOACTBO,
0COOCHO MPH OTITIEKAAHETO HA TIOKPHUEBHH, YIUTBTHABAWM KYJITYPH, KaTo JTyIMHATA, 3acaBaHa
CaMOCTOATENIHO HIIH B CMECEH I10CER,

C ToBa m3cnenBame ocBen, ue ce NIOTBBPXKaBa pojiATa Ha OOOpPCKHS TOp KaTo
IonoOpHTeN Ha XPAaHHTENHATA CPENa B [OYBATA, Ce A0Ka3Ba, 4e TOW € CTUMyJaTop 3a

MHUKpoOUaJIHaTa NeWHOCT B Hes.



IL. Ilen, 3ana4u v MeToaH HA U3CTeABaHe (XHDOTe3n HA AUCEPTALHOHNHS Tpyn)

C paspaGoTBaHeTo Ha HACTOAIINA JHCEPTALHMOHEH TPYA ROKTOPAHTBT CH MOCTABA 32 Iied Aa
NPOYYH €QEKTBT OT CAMOCTOATENHA MHOKYJNALUS C Gaxrepuu ot pox Bradyrhizobium u pon
Azospirillium BBpxy KawecTBOTO Ha pacTuTenHaTa MpONYKUMS Ha Osnara ciaaka JymHHa,
AKTHBHOCTTA Ha NI0YBCHATA MUKPOGIIOpa U NOCIEEHCTBHETO BhPXY A06HBA H KAYECTBOTO HA KHTHA
Kyntypa (TpHTHKaJE).

3a peanM3MpaHeTOo Ha TasW uen B AMcepTalMoHHaTa pabora ca QopMymupanm  3a
M3MIBJIHCHUE WUECT 3a7a4u. B Tpu oT TiX ca chcpenotouenn MHKPOOHOIOTMYHH H3CIIEABAHHA:
YCTaHOBSIBAHE €(EKTa OT CAMOCTOSTENHA W CMEceHa MHUKYJIallid Ha JynHHa ¢ GakTepud ot
CIOMCHATHTE 11Ba POJA BBPXY KaueCTBEHHTE NAPAMETPH HA PACTHTE/IHATA NPOLYKIHA U AOOHBa;
OLCHKA HA a30TGUKCHPAIINS [OTEHLHAT U BUPYJIEHTHOCTTA Ha IaMOBETe OT pox Bradyrhizobium;
H3MUTBAHC BIHAHHETO OT CAMOCTOSTENHA H CMECEHA HHOKYJIAUMS C OakTepul OT pozoBeTe
Bradyrhizobium u Azospirillium BEPXy MOYBCHaTa MHKpodiopa. B ocrasanure Tpu 3amaum ce
u3CeBaT e)EKTHBHH KOMOMHALMM HA IAMOBE M TECTBAHATA KyJTypa JIlyiMHa B YCJIOBHATAa Ha
TOPEHE ¢ 0GOPCKHU TOP H MUHEPATHH TOPOBE H BIHAHHETO UM BBPXY KOJIMYECTBOTO H Ka4€CTBOTO Ha
HPOAYKIMATA, KAKTO W MOCHENCHCTBUETO OT TAX BbPXY PeNpOINYKTHBHHTE npouecy u nobuBa Ha
TPHTHKAJIE.

B MetonuuHo OTHOWIEHME MUCEpTAIMOHAMAT TPYA € U3rpajicH npaBuiIHO. OCHOBHATA YaCT OT
CKCIIEPUMEHTATHATa paboTa — naGopaTopHa, CHAOBH ONHTH H NoNcKa, € u3pbpiicHa B UITA3P
wHuxona ITymkapos“ — Codust # onuTHata Gasa Ha MHCTUTYTA B C. [lanmanuua, IInosauscka obnacr.

3a U3NbIIHEHNE Ha IIOCTABEHHTE 3aa9H Ca H3BCIEHH ABa CHJAOBH U IIOJICKH ONUT BBPXY
TOYBEHO pa3midue Ay BHaHO-THBagHA nouBa ( Mollic Fluvisols). B nsixou BapuauTy € BHecen
06OPCKH TOp, a B €IUH MUHEPAITHK TOpOBE.

B m3cnensanero ca Bimouenu cemeM mama cHMGHOTHYHM a30TQHUKCATOPH OT POX
Bradyrhizobium u acoumarusuus asordukcatop Azospirillium brasilense sp. Komagectporo Ha
OCHOBHH TaKCOHOMHYHHM H (M3UOJNOTMYHM TIPyNH MHMKPOOPraHHIMH ca OIIPENETAHH 110
MeToaukara Ha I'pyzes u konextus (2007 r.). Uncimenocrra Ha OTACTTHUTE I'PYIH MOYBEHU
MHKPOOPTaHH3MH € OIPENETAHA 10 OOLIONPHETHTE METOHM 33 MHKPOGHONOTHYEH aHAIN3.

B uscrensaneTo e BKIIOYEHO H3CIEABAHE HA XHMUYHH ¥ GHOXHMHEYH IIapaMeTpH 110
METO/IMKATa 33 I0YBCHH J1abopaTopHH aHau3u Ha UTTA3P  H. ITymkapos®,

III. Busyasimsauus u HHTEpNperanus Ha MOJyYeHHTe Pe3yJaTATH.
HsnomsBana aureparypa
Hayuno-u3cnenosarenckara paGora e HpPOBEACHA B CHJIOBH U NMOJICKH ONUTH. CHIOBHTE

OIMTH Ca M3BCIACHH B YETHPH IOBTOPEHHMA 3a CTATHCTHYecKa oOpaboTka Ha HOJYYECHHTE



PE3YITaTH W BKMOYBAT BapuaHTH (Ge3 HHOKyNHMpaHe H Ge3 TOPEHE), ChC CAMOCTOSTEIHA
HHOKy i ChC cenem wama Bradyrhizobium sp. (Lupinus), cbe cpmpure CeJIeM IlaMa HO C BHACAHE
Ha o6opcku Top (200 g Ha cba), 1Ba BapHaHTH ChC CMECEHA HHOKYNaLus ¢ mamose Bradyrhizobium
U maM Azospirillium, kakto u cpaBHuTeHI BapHaHTH 0€3 MHOKYNalus, caMo ¢ 106aBIHe Ha obopcku
TOp H CHOTBETHO MHHEpATHM TOPOBe. Tean OMUTH ca CBBP3aHH Che 3HAYHTENEH 0BeM pabora, Thit
Karo 21 BapHaHTH ca ¢ 1o YCTHPH ITOBTOPEHHS, KOETO 03HAYABA, Y€ ca 3aJI0)KeHH 84 cbaa. BeB Bcuyku
OCHOBHH (eHohasu Ha JrynuHaTa ca IpoBe/icHHA $usnonormunu nabmogenus. Brp ¢aza usrex Ha
PACTEHHATA € OTIPEAEIIAHA BHPYNICHTHOCTTE Ha H3MHTBAHATE MAMOBE baxrepuu H OTYHTAH 6post Ha
rpyakure. Crex npubupaneTo Ha ONMTA ca aHATH3HPAHH NOYBCHH MPOOH 32 HANMYHMETO HA IPymH
MHKPOOpPraHU3MH M 33 arPOXHMMHYHH NOKA3ATEH.

B cbmmte chioBe cnen mynuuara ca orrnexganu PACTEHHS TPUTHKANE 3a YCTAHOBSABaHE Ha
NOCNENEHCTBHETO OT NMPHIOXKEHHTE MHUKPOGHOTOrHYHH TPETHpaHUA H CHUMOHWO3aTa ¢ Gobosara
KyITypa, KOSTO € MHOTO 100Bp NPEeNIECTBEHMK 32 SKHTHHTE Kynrypu. Cien pexosiTdHpaHero Ha
OTIATA €2 IPOBEACHH CHOTBETHUTE 3A/IETHANH B METOAMYHHUS TLIAH AHANM3H,

B13 ocHOBa Ha nomyuenwure PE3YITaTH OT CBAOBUTE ONMTH (WUHOKYJNALMATA C MIaM
Bradyrhizobium 300 e Hali-epuKacHus M30Op Ha WHOKYIaHT 3a synuHara (Lupinus albus
saccharatus L.), 33 KOETO CBUNIETE/NICTBA HAM-BHCOK JI0GHB OT 3BPHO, OpOii rpy Ky U GHONOrHYHA
a30TQUKCAINS) € 3aJI0KEH HOJNCKH OTUT B 6a3a ananuita no Merona na 1poGuuTe IapLEITH ¢ pa3Mep
Ha pekontHuTe napuenn 10 m?. PascTognuero Mexay nosropenusta € 0,70 m, 6u Tpabpano na e
none 1,0 m, HO BepoOATHO pasMepa Ha OMUTHATA IUIOI € 6wt orpaHideH. OUHTBT BKIIOYBA CenieM
BAPHAHTH — KOHTPO/ia (6€3 MHOKYNMpaHe U TOPEHE), HHOKYJIAUHS ChC MaM Bradyrhizobium sp.
300 6e3 u cre Topene ¢ o6opcku TOp, CMCCCHa MHOKyNauusd Ha waMa ¢ Azospirillium sp. 107 ¢
BapuaHTH 6e3 M ¢ 060pcKH Top, ¢ BHacsHe Ha 4 t/dka 060pCKH TOp H ¢ MUHEpanHO TopeHe NyPsKs,

Tlonyyennre pesynraru ot choBHTE OMHTH CE NPUIIOKPUBAT C TE3H OT NOJICKHA OnuT. Haii-
SHA'TMMO HApaCTBAaHE Ha OHOMAacaTa M yBeNMYEHHE B CYXaTa Maca Ha 3BPHOTO IIPH JIYIIHHATA €
OTHETEHO NPH CaMOCTOATENHATA HHOKY TaLks ¢ Bradyrhizobium sp. 300 u cMeceHaTa MHOKyNALKS C
TO3H WaM 1 Azospirillium sp. 107 ¢ Bracsne na o6opcku Top. Te3u BapHaHTH BOZAT 10 HapacTBaHe
noGHBaOszpHoIipacnnenﬂanponyxunﬂOTTpuTnKan&

Pesynrarute nonyuenn ot wuscnempammsta ca OTpaseHu B 26 rtabnuuu u 17 ¢urypw,
DH3HONOTHYHOTO PA3BHTHE HA PACTEHHUATA & OHarjaeaeHo ¢ 11 caumku,

Bewdxku momyuenn pesymrati ca ¢ Bucoka cremeH Ha HaEXKIHOCT, TBH KaTo
(hakTHYeCKUTe HAHHH OT [OYTH BCHYKH U3CICABAHUS Ca TOMJIOXKEHH HAa MareMaTH4ecKa

obpaboTka.



IV. llpuHocu Ha aucepranmonnus TPYA

Haii-cpiiectBen Hayuno-gyHzamenTanen IIPHHOC € CPaBHHTEIHOTO H3CeBaHE HA
ceneM mama Bradyrhizobium sp. (Lupinus) B ¢sa0BH # mojcks omat BEPXY AJlyBHANHO-THBaHA
noysa ( Mollic Fluvisols) npu rymuna, ¢ nocneneiicrue TIpH TPHTHKAJIE.

32 UBPBH OBT € OPOYYEHO CMECEHOTO HHOKyNMpaHe MeXIy  CHMOHOTHYHH
asor¢ukcatopu ot pox Bradyrhizobium u acomuarusrus asotduxcarop Azospirillium brasilense
Sp. NpH HOBa B MHKPOOHOJIOFMYHMTE H3CJEHBaHHA 60GOBa Kynrypa — synuHa. C npoBeseHOTo
M3CJICABAHE Ca INONYYCHH HOBH TO3HAHMA 32 BIHMAHHETO Ha a30TQUKCHpaluTe GakTepun BHPXY
TPyAKooOpasyBaHeT0 ¥ OGHOMETPHYHHTE NOKA3aTeIlH OpY  JIYNHHA, KAaKTO M BBPXY
MHKPOBHONIOrHYHATA AKTHBHOCT B TIOYBEHOTO PA3HYHE.

Hay4Ho-npuiosxen npuHoc 3a 3emenenckata TNIpaKTHKa €, Y€ 000PCKHUA TOp Ce MposBsIBa
Karo CTUMYJIATOp 33 NEHHOCTTa Ha a30T(UKCHpamuTe GaKTEpHH B T110YBaTa, KOETO BOIH /10
SHaIMTCIHO YBCITMYCHAE Ha I0OKBa Ha GHoMaca U 3bPHO OT JIyIHAHa.

C HayuHO-TIpHNIOXKEH e(eKT € H YCTAHOBEHOTO MO3MTHRHO NOCNEeACHCTBHE OT
HHOKyNaluATa Ha JIynHHa C mamoBe oT Bradyrhizobium u Azospirillium, uspasseamo ce B
KOIIMIECTBEHO M KAYCCTBCHO HAPACTBAHE HA PACTHTEIIHATA TIPOLYKIKS 1 3BPHOTO OT TPHTHKAJIE.

V. Ouenka Ha KayecTBOTO Ha HayYHHTe Ny0IMKalMM, OTpa3sBalH
pe3yTaTuTe B JHCEPTAIHATA.

B®B BpB3ka ¢ Temara Ha AUCEPTAIHOHHHA TPY. Ca TPH MyONUKauuy B coucanue Balkan
Ecology, ot xouTo ennara e camocrosrenna, a ise ca B CHABTOPCTBO € MPEUINHNS PHKOBOIUTE]
mon. A. Jlumurpoa. B Tax akyparso ca OTpaseHH IIONYYEHHTE PE3yNTAaTH OT HaydHO-
H3cnenoBareNickara pabora no temara.

VI. Kputnunn Gesrexin, Bhupocn u NPENoOPLKM KbM KAHAHAATA

Hamaum cwimecTBenn KpuTHany Genexxw, Te ca CBBP3aHH C TOBA, Y€ HAKOH U3BOAM HE ca
AOCTAaTHYHO YOENUTENHHU | €2 YCTAHOBYEHH HE3HAYMTENHA CTHIMCTHYHM TPELIKH,

IIpenopskara Mu e, 1a NpoABIKU W3CHETOBATEIICKATA JICHHOCT B HACOKa BIIMSAHHE HA
MHOKYIaUHATa C a30TQHKCHpauld GaKTepuu NpH JyNHHA, OTIIEXIAHA CaMOCTOSITENIHO H B
CMECCH 110CEB KaTo NOKPHBHA (YILTTHABALIA) KYJITYPa, 0COGEHO B CHelHaIM3HPAHUTE OPU3OBH
H 3€JI€HIyKOBH CeHTOOO0pAINEHHs, B KOMTO HYXI4Ta OT MOCTbIUICHHE Ha OpraHM4Ha Maca e
3HAYHTEIHA.

3AKITIOYEHHE

B%3 ocHOBa Ha HayueHuTe U NPUIOXKEHUTE OT JOKTOPAHTA Pa3IMYHH METOIH
Ha U3ClIe/iBaHe, MPABHIHO U3BEJICHUTE EKCIIEPHMEHTH, HallpaBeHUTe 06001IeH S
H HU3BOJM CYMTaM, Y€ MPEACTABEHUAT MCEPTALHOHEH TPYX OTroBaps Ha



.y

usnckBanuATa Ha 3PACPD, u IpaBunnuka 3a ycnoBusTa ¥ pesia 3a npuaoGuBane
Ha HayYHM CTCNIEHM M 32 3a€MaHe Ha akaJeMH4HH ArbxHocTH B CCA, koero mu
JlaBa ocHoBaHue J1a ro oucHs ITOJOXKHUTEJIHO.

Io3ponsiBaM cu Aa npejuioxka Ha NOYMTaeMOTO HaydHo xypH ChINO Ja riacyea
NMOJIOKMTEJIHO 1 Ja NIPUCHAM Ha jiokTopanta BecenuHka KanuHoBa Metposa,
AOKTOPaHT Ha CaMOCTOSTENIHA MOATOTOBKA, oOpa3oBarenHaTa M HAay4Ha CTEIeEH
“Ookmop” B obnact Ha Bucme oOpasoBaHHe Buonorus, npodecHoHaTHO
HanpaBneHue 4.3. ,buonornunu Hayku“ u 6.1. ,PacTeHMeBBACTBO®, Hay4YHa
CHENMATHOCT ,, MUKpOoOHOIOr M.

Hara: 29.09.2026 r. HA3IOTBHJI CTAHOBHILIETO: Q/’ 7 =
e
Codus (npocp. 2-p UeaH dumutpoe Cnacos)
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I. RELEVANCE OF THE RESEARCH PROBLEM

The research problem addressed in this dissertation is not only highly relevant, but the
results obtained from its investigation are also of considerable practical importance, particularly
with regard to the future development of organic farming in Bulgaria.

Microbiological studies are commonly characterized by the fact that most inoculation
experiments are conducted under controlled conditions, primarily in laboratory and pot
experiments. A distinctive feature of the present research is that it is not limited to pot trials and
controlled experiments but has also been extended to field conditions.

The results obtained from the successful combination of Bradyrhizobium and
Azospirillum strains, together with the application of farmyard manure, provide promising
opportunities for further and more comprehensive scientific research. Such studies could
contribute to addressing a broader range of challenges in agricultural production, particularly
those associated with the cultivation of cover and catch crops such as lupin, grown either as a
sole crop or in mixed stands.

The present study not only confirms the role of farmyard manure in improving the soil
nutrient environment, but also demonstrates its stimulating effect on soil microbial activity.

I. AIM, OBJECTIVES AND RESEARCH METHODS (DISSERTATION
HYPOTHESES)

In the present dissertation, the doctoral candidate aims to investigate the effects of
separate inoculation with bacteria of the genera Bradyrhizobium and Azospirillum on the quality
of plant production of white sweet lupin, the activity of the soil microflora, and the residual
effects on the yield and quality of a subsequent cereal crop (triticale).



To achieve this aim, six research objectives were formulated. Three of them focus on
microbiological investigations: determining the effects of separate and combined inoculation of
lupin with bacteria of the above-mentioned genera on the qualitative characteristics of the plant
production and crop yield; assessing the nitrogen-fixing potential and virulence of strains of the
genus Bradyrhizobium; and evaluating the effects of separate and combined inoculation with
bacteria of the genera Bradyrhizobium and Azospirillum on the soil microflora.

The remaining three objectives focus on investigating effective combinations of bacterial
strains and the tested crop, lupin, under conditions of farmyard manure and mineral fertilizer
application, and evaluating their effects on the quantity and quality of the plant production, as
well as their residual effects on the reproductive processes and yield of triticale.

From a methodological perspective, the dissertation is appropriately designed. The major
part of the experimental work, including laboratory investigations, pot experiments, and field
trials, was conducted at the “Nikola Poushkarov” Institute of Soil Science, Agrotechnologies and
Plant Protection, Sofia, and at the Institute’s experimental station in the village of Tsalapitsa,
Plovdiv Region.

To achieve the research objectives, we conducted two pot experiments and a field
experiment on alluvial meadow soil (Mollic Fluvisol). Farmyard manure was applied in some of
the experimental treatments, while mineral fertilizers were applied in one treatment.

The study included seven strains of symbiotic nitrogen-fixing bacteria belonging to the
genus Bradyrhizobium, as well as the associative nitrogen-fixing bacterium Azospirillum
brasilense. We determined the abundance of the main taxonomic and physiological groups of
microorganisms according to Grudeva et al. (2007). The population densities of the individual
groups of soil microorganisms were determined using generally accepted methods of
microbiological analysis.

The study also included the determination of chemical and biochemical parameters
according to the methodology for soil laboratory analyses applied at the “Nikola Poushkarov”
Institute of Soil Science, Agrotechnologies and Plant Protection.

III. PRESENTATION AND INTERPRETATION OF THE RESULTS.
REFERENCES

The research work was conducted through pot and field experiments. The pot
experiments were carried out in four replicates to allow statistical analysis of the obtained results.
They included a control treatment (without inoculation and fertilization); separate inoculation
with seven strains of Bradyrhizobium sp. (Lupinus); inoculation with the same seven strains
combined with the application of farmyard manure (200 g per pot); two treatments with
combined inoculation using Bradyrhizobium strains and an Azospirillum strain; as well as
comparative treatments without inoculation, with the application of farmyard manure alone and
mineral fertilizers, respectively.

These experiments involved a considerable amount of experimental work, as 21
treatments, each with four replicates, resulted in a total of 84 experimental pots. Physiological
observations were carried out at all major phenological stages of lupin development. At the
flowering stage, the virulence of the tested bacterial strains was evaluated and the number of
nodules was recorded. Following completion of the experiment, soil samples were analyzed to
determine the abundance of different groups of microorganisms and to assess the relevant
agrochemical parameters.

After the lupin crop, triticale plants were grown in the same pots in order to evaluate the
residual effects of the applied microbiological treatments and the symbiotic association with the
legume crop, which is considered a very suitable preceding crop for cereals. Following harvest,
the respective analyses specified in the methodological design of the study were performed.



Based on the results obtained from the pot experiments, inoculation with Bradyrhizobium
sp. 300 was identified as the most effective inoculant treatment for lupin (Lupinus albus
saccharatus L.), as demonstrated by the highest grain yield, number of nodules, and level of
biological nitrogen fixation. On this basis, a field experiment was established at the Tsalapitsa
experimental station using a split-plot design, with harvest plots of 10 m2 The distance between
replicates was 0.70 m; it would have been preferable for this distance to be at least 1.0 m, but the
size of the available experimental area was presumably limited.

The field experiment comprised seven treatments: a control without inoculation or
fertilization; inoculation with Bradyrhizobium sp. 300 without and with farmyard manure
application; combined inoculation with Bradyrhizobium sp. 300 and Azospirillum sp. 107,
without and with farmyard manure application; application of farmyard manure at a rate of 40
t/ha; and mineral fertilization at NoPsoKso.

The results obtained from the pot experiments were consistent with those from the field
experiment. The most pronounced increase in biomass and lupin grain dry matter was recorded
following separate inoculation with Bradyrhizobium sp. 300 and combined inoculation with
Bradyrhizobium sp. 300 and Azospirillum sp. 107 together with farmyard manure application.
These treatments also resulted in increased grain yield and overall plant production of the
subsequent triticale crop.

The results of the research are presented in 26 tables and 17 figures. The physiological
development of the plants is additionally illustrated with 11 photographs.

The obtained results demonstrate a high degree of reliability, as the experimental data
from nearly all investigations were subjected to appropriate mathematical and statistical analysis.

IV. CONTRIBUTIONS OF THE DISSERTATION

The most significant fundamental scientific contribution of the dissertation is the
comparative investigation of seven strains of Bradyrhizobium sp. (Lupinus) in pot and field
experiments with lupin grown on Alluvial-Meadow soil (Mollic Fluvisol), including an
assessment of their residual effects on the subsequent triticale crop.

For the first time, combined inoculation with symbiotic nitrogen-fixing bacteria of the
genus Bradyrhizobium and the associative nitrogen-fixing bacterium Azospirillum brasilense
was investigated in lupin, a legume crop newly introduced into this type of microbiological
research. The study provides new knowledge on the effects of nitrogen-fixing bacteria on nodule
formation and the biometric parameters of lupin, as well as on the microbiological activity of the
studied soil.

An important applied scientific contribution to agricultural practice is the finding that
farmyard manure acts as a stimulant of the activity of nitrogen-fixing bacteria in the soil,
resulting in a significant increase in lupin biomass and grain yield.

Another contribution of scientific and practical significance is the established positive
residual effect of lupin inoculation with strains of Bradyrhizobium and Azospirillum, expressed
in quantitative and qualitative improvements in triticale plant production and grain yield.

V. ASSESSMENT OF THE QUALITY OF THE SCIENTIFIC PUBLICATIONS
REFLECTING THE RESULTS OF THE DISSERTATION

Three publications related to the dissertation topic have been published in the journal
Balkan Ecology. One is a single-author publication, while the other two are co-authored with my
former scientific supervisor, Assoc. Prof. A. Dimitrova. The publications accurately present the
results obtained from the research conducted within the framework of the dissertation.



VI. CRITICAL REMARKS, QUESTIONS AND RECOMMENDATIONS TO
THE CANDIDATE '

I have no substantial critical remarks regarding the dissertation. The comments I would
make are mainly related to the fact that some of the conclusions are not sufficiently convincing,
and a few minor stylistic errors have been identified.

My recommendation to the candidate is to continue the research on the effects of
inoculation with nitrogen-fixing bacteria on lupin grown both as a sole crop and in mixed stands
as a cover (catch) crop. Such research would be particularly valuable in specialized rice- and
vegetable-based crop rotations, where the need for additional inputs of organic matter into the
soil is considerable.

CONCLUSION

Based on the various research methods mastered and applied by the doctoral candidate,
the properly conducted experiments, and the generalizations and conclusions drawn from the
results, I consider that the submitted dissertation meets the requirements of the Development of
Academic Staff in the Republic of Bulgaria Act (DASRBA) and the Regulations on the Terms
and Procedure for the Acquisition of Academic Degrees and the Occupation of Academic
Positions at the Agricultural Academy, which gives me sufficient grounds to evaluate the
dissertation POSITIVELY.

I therefore respectfully propose that the esteemed Scientific Jury also vote positively and
award Veselinka Kalinova Petrova, an independent doctoral candidate, the educational and
scientific degree “Doctor” (PhD) in the field of higher education Biology, professional fields 4.3.
Biological Sciences and 6.1. Crop Science, scientific specialty “Microbiology”.
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