IR AEAIHIATTL A S ANA LTV ]

COGVIA

CTAHOBMIUIE

OtHocHo: JlucepTauMoHeH Tpy/[ 3a [ojydaBaHe Ha oOpasoBarenHaTa M Hay4Ha
creneH ., JloxTop™ B 00jacT Ha Buclle oOpa3oBaHW€ ,,ArpapHH HayKH M BETCpPUHApHA
MeauuHa“, npodecHoHaiHo HampasiaeHue 6.1 PacTeHHeBBLACTBO, HayyHa CHNEUHATHOCT
[TouBo3HaHue.

Tema M aBTOp Ha AucepTauuoHHus TpPyA: Tema Ha auceprauusra: ., EKONOTHYHH
aCTeKTH TPU OTIJICKIAHETO Ha JIYIMHA Ha alyBHAJIHO-THBAJHA MouBa“, aBTop BeceninHka
Kaaunosa Ilerposa.

Ysien Ha Hay4noto kypm: Jlou. a-p Bukrop Msaxos Koiuakos, npopecHoHanHo
Hanpasyienue 6.1 PacteHueBbACTBO, HayuHa cnenuanHoct [lousozHauue.

I. AkTyajHOCT Ha TeMaTa

[IpeanaradeTo Ha METONM M MEXaHM3MHM 3a OrpaHM4YyaBaHE€ HAa MHTEH3UBHOTO
MUHEpAJIHO TOPEHE, KOSTO MPUYMHSBA Jerpajands Ha NOYBUTE U HUTPATHO 3aMbpCsBAHE HA
BOJMTE, ONpe/Cs U aKTyaIHOCTTa Ha JUCepTallMOHHUs TpyA. BHepsBaHeTo Ha OHOJIOrMYHU
pecypcH upe3 CMMOHOTHYHA a30T(HKcalHs € (PyH/laMeHTaleH MOAXOM 3a pa3sBUTHETO HA
YCTOHUYHBO 3eMENEIHE.

HacTosmuar Tpyj € HOBO CHCTEMaTHUHO U3CJIE[ABAaHC, KOETO BHACH ACHOTA 10 €/UH
cnabo mpoyueH B Bbirapus BHOPOC, CBbP3aH C NMOTEHHMAla ¥ OT3UBYMBOCTTA Ha Oslata
cnanka nynuHa (Lupinus albus saccharatus L.) KbM HHOKYJALHMs CbC crienupryYHU AMOBE
ot poa Bradyrhizobium wn Azospirillum. ToBa onpeznens BUCOKaTa Hay4HO-NPHUIIOXKHA
CTOHHOCT Ha INOJNIYYEHHS EKCIEPUMEHTAIEH Marepuail 3a MOYBEHaTa MHMKPOOHOJIOrus M
pacTeHUEBBICTBOTO.

1L Llen, 327241 # MeTOAH HA U3CJAeABaAHE (XUIIOTE3H HA AHCEPTARMOHHUSA TPY/)

IlenTa HA AMCEPTALMOHHUSA TPYA € SCHO JeHHUpaHa W HayyHO 00OCHOBaHA - Ja ce
mpoyus epeKThT OT CaMOCTOATENHA MHOKy/IAlHs ¢ Gaktepunm OT poa Bradyrhizobium w
cMeceHa MHOKYyJIamusi ¢ Oaktepunm or poi Bradyrhizobium wm ot pojn Azospirillum BbpXy
KauecTBOTO HAa paCTHUTEJHATa MPOJYKIMs Ha Osjnata crlajaka JIyNMHA, aKTHBHOCTTa Ha
NoYBeHaTa MMKpoQuUIOpa M MOC/IeIeHCTBHETO BbPXY A00MBa M Ka4yeCTBOTO Ha IOC/EABAIlA
KMTHA KyJATypa (TpUTHKAJIC).

3a mocTUraHeTo Ha LiejTa ca (bopMmepaHH M yCHCIHO H3IIBIHCHH 6 KOHKPETHH HAY4HH
3a/1a4u:

1. UscnieBaHe Ha caMOCTOSITE/IHATA M CMECEHATa MHOKYJIAlMs BbpXy J100MBa M KaueCTBOTO
Ha JIynIiHaTa.
2. OlieHKa Ha a30TOUKCHPALIMS OTEHIMAT U BUPYJICHTHOCTTA Ha W3NNTBAaHUTE OaKTepHATHH
IaMoBe.
3. Cenekuns Ha e()EKTMBHM M TEHETMYECKH CBBMECTHMH OaKTepualHu KOMOHHALMH B
ChUeTaHHE C OPraHUYHO TOPEHE B MOJICKH YCIOBUS.
4. W3cneaBaHe Ha MOCJENEHCTBHETO OT OTIVIEKJAHETO HA JIyIMHA BBPXY TPUTHUKAIC NpH
CbH/IOB OTHT.
5. VcraHoBsiBaHe Ha ONTHMAJIHUTE KOMOMHALMM OT TpPETHpaHusd, OjaronpusTCTBAILM
1oc/ieABallaTa 1uTHa KyJITypa.
6. V3nuTBaHe Ha BAMSHUETO Ha CaAMOCTOsITEIHaTa M CMECeHaTa HWHOKYJauus BbPXY
nouyBeHara MUKpodJiopa.

I1l. BusyasiMsanusi M MHTEpHpeTanusi Ha mnoJy4YeHure pesyararu. Hsmoassana
JuTepaTypa



[lpencraBeHnAT AUCEpTallMOHEH TPyX NPUTEkKaBa JIOTHYHA CTPYKTypa, BKIOYBALIA
YBOJI, INTEPATYPEH 0030p, OOEKT U METOMH, PE3YJNTaTH M OOCHKAAHE, H3BOJH, NPUHOCH U
ny6nukauun. JlutepatypHust 0630p € moAapoGeH M MoKa3Ba BHCOKA OCBEJOMEHOCT Ha
JIOKTOpaHTa 00 MNpo0jeMHTe Ha CHMOMOTHYHATa a3oTdukcaunsa. TpyabT € OTIMYHO
BU3yaJM3upaH upe3 1noapoOnn  Tabmumu  (Kato  CXeMHTe Ha  BapHaHTHTE U
MHUKPOOMOJIOrMYHUTE JaHHN) U CHUMKOB MaTepua OT ChJOBUTE U MOJICKUTE OIUTH.

Meronukara Ha uscieBaHeTo e oOpe pazpaboTeHa ¥ Hay4yHO 00ocHoBaHa. M3BeaeHH
ca J1Ba Cb/IOBH ONHUTa (BbB Beretauronnara keima Ha MITA3P H. [lymkapos®) ¢ 21 sapuanTa
B 4 IOBTOPEHHUSA M TPH TIOJICKK OIIUTa B OIUTHO noJie ¢. {amannua Bbpxy anyBuanno-nuBagHa
Io4Ba, KOMTO 0OXBAILAT /(B BETCTAIIMOHHH CE30HA C pa3IiyHa KJIMMaTHYHA XapaKTePHCTHKA
(2014 1 2015 1.).

B wu3cnenBaHeTo ca NPUIIOKEHH YTBBP/ACHH MHKPOOHOJIOTHYHH, OHOXUMHYHH H
XMMHYHH METOAHM (METOJI Ha JIECETKPATHUTE pa3pekKIaHus, alleTHIEHOBA PEAYKLIUS U METO]
Ha Kenzgan ¢ j1p.), KaTo NOIy4eHUTE JaHHH ca 00pabOTEHH ChC CTATHCTHYECKUS alOPUTHM
Ha Sokal, F-kputepwit u /IbHKaH TecT.

Pesynrature ca HWHTEPIPETUPAHM KOMIIETEHTHO. JlaHHUTE OT EKCIIEPUMEHTHTE
JIOKa3BaT, 4e WHokyjauuara (ocobeHo ¢ wmam Bradyrhizobium sp. 300) B xomOuHauus ¢
00OpckH TOp WM cMmeceHa ¢ Azospirillum sp. 107 mnpenn3BUKBa CEPHO3EH CTUMYIN 3a
nouseHaTa MUKpodiopa. Peructpupano e cratucTuyecku jokazaHo ysennuenue (P<0.001)
Ha  YHCIEHOCTTa Ha  jauasoTpopure (mo  1046.34%  copsmo  KoOHTpoujara),
1esyJjio30opaziaraliiTe MUKpOOPraHM3MH 1 MHKPOCKONHYHHTE I'pOU. OOpaTHO, MUHEPATHOTO
TOpEHE NoKa3Ba NOTHCKaNl epeKT BbpXY HAKOM II0JIE3HH MUKpoOHaiuu rpynu. M3BoauTe Ha
JIOKTOpaHTa TOYHO U KOPEKTHO OTPa3siBaT MOJYYEHUTE PEe3yJITATH.

IIpuHOCH Ha IHCePTALMOHHHUS TPY I

1. HayyHu npuHocH:

- 3a mbpBH NMBT B bbarapus e npoydyeH MOTEHUHANbT W OT3MBYMBOCTTA Ha Osyla cliagka
JynuHa copT ,.JIBKK™ KBM caMOCTOsATEIHA H CMECEHA HHOKYJIauus ¢ wamoBe Bradyrhizobium
" Azospirillum Ha anyBHaHO-JIHBaJHA TOYBA.

- YcraHOBeH € cHHeprudeH e(eKT MpH KOMOMHHMPAHO MPUIIOKEHHE HA CUMOMOTHUHHM W
aCOUMATHBHM a30TQUKCHpAIM OakTepuH BBPXY OHOTHYHMS CTaTyC M MHMKpoOWalHaTa
YHCJICHOCT Ha pu3ocdepHarta noyaa.

2. Hay4Ho-pU/I0KHU NPHUHOCH:

- M3pbpuuena e cenekuus Ha BHCOKoedexkTHBHHMS waM Bradyrhizobium sp. 300, xoiito
CaMOCTOATENIHO W B KOMOMHauus ¢ oOopcku Top wik Azospirillum brasilense 107
ONTHMHU3HPA IIPOLECUTE Ha rPpyIK00oOpa3yBaHe H OUOIOTHYHO XpaHeHe IPH JIyIHHaTA.
- JlokasaHo € MOJOKHUTENHOTO IMOCIECHCTBHE OT OTIVIEKAAHETO HA MHOKYJIMpAHa JIy[THHA
BbpXy OMOJIOTHYHHTE TIApaMeTpH, 0OMBA M KAayeCTBOTO Ha MOCIEABAIaTa )XUTHA KYITypa
TPHTHKaJE CopT ..Buxpen*.

IV. Ouenka Ha Ka4eCcTBOTO HAa Hay4yHMTe NYyGJMKAUMH, OTPa3sABalIH
pe3yJaTaTHTe B THCEPTANHATA

IlpencTaBenn ca Tpu nNyOnMKALUMM BbB Bpb3Ka C JMCEpPTAlMATa, KOHUTO ca
nyONIMKyBaHH B MEXAYHapoIHO akajeMHuyHo u3maHue "Journal of Balkan Ecology". Te
0Tpa3siBaT KOPEKTHO OCHOBHHUTE €KCIICPMMEHTANIHU Pe3y/ITaTH H NPUHOCH Ha pa3paboTKaTa u
HAIbJIHO MOKPHBAT MUHUMAIHUTE HAUMOHAIIHU M3HCKBAHH CbITIACHO 3aKOHA 3a Pa3BUTHETO
Ha akajemMuyHus cbctaB B Pemybinmka bwarapus (3PACPB) wu  IlpaBunuumka Ha



Cenckocronanckata akageMus (CCA) 3a npugoduBaHe Ha oOpa3oBaTeHaTa U HAy4YHa CTEIeH
»JJOKTOp".

V. KputuuHu 6esexku, BHIPOCH H NIPeNOPbKH KbM KAHAHAATA

HsiMam kpUTHUHM O€JICKKH [0 METOAMKATa W H3ITbJHEHUETO Ha onutuTe. KBM aucepraHTta
Morar aa ObJaT OTIpaBeHU CIIeJHUTE PENOPBKHU U BBIIPOCH:

IIpenopwka: C ornen Ha NpakKTHYECKOTO BHEApsiBaHE Ha pa3padorkara, OU OWIIO MOJIE3HO B
ObJeH U3CTleIBaHMsl Ja C€ BKJIIOYM OPHEHTHUPOBBUECH UKOHOMHYECKH pa3yeT 3a CIIECTEHUTE
pa3xoad OT MHWHEpPAJIHH TOpOBE I[IPH H3I0J3BaHE Ha CEJIEKTHpaHHTe OaKTepHallHU
HHOKYJIaHTH.

Bbunpocu:

1. B®b3 ocHOBa Ha MOJCKUTE ONUTH, KOM KJIMMAaTH4YHH WU MOYBEHH (akTopH okazaxa Hai-
CHJIHO BJIMSIHME BBPXY KOHKYPEHTOCIIOCOOHOCTTAa M OLEISBAaHETO HA UHTPOLYLHUPAHHUS
maM Bradyrhizobium sp. 300 cnpsMo MecTHaTa noyBeHa MHKpodiopa mpe3 Io-cyxara
2015 r.?

2. KakbB € KOHKPETHHSAT (HU3HOJOTHYEH MEXaHW3bM, [0 KOHTO acouMaTUBHUAT
azordukcarop Azospirillum brasilense mam 107 noamoMara W CTUMYJIHpa PaHHOTO
rpy/ikooOpa3yBaHe MpH Osiiata ciajika JynuHa?

3AK/IIOYEHMUE:

B1b3 ocHoBa Ha NPUIIOKEHHUTE OT JOKTOPAHTA CHhBPEMEHHU U pa3HOOOpa3HH METOAM Ha
W3Cie/BaHe, NPABHJIHO HW3BEJEHUTE CBJIOBH W TOJCKH CKCIEPUMEHTH, 3a4bI0O0YECHHUTE
0000LIeHUsT 1 Hay4YHO OOOCHOBAHMTE M3BOJM CUMTAM, Y€ IPEACTABEHMST JUCEPTALMOHEH
TPYA OTroBaps Ha BcUukH nm3uckBaHus Ha 3PACPD u IlpaBuiHuka 3a HETOBOTO IpuiaraHe B
CCA.

ToBa MU JaBa OCHOBaHHE @ OLEHS MOJIOXKHTEJIHO AMCEPTAUHOHHHUS TPYX U Ja
npeanoxka Ha yBaxkaemoro Hayuno xypu [JJA TPUCBJAU na Becenunka Kaamnoba
IlerpoBa oOpa3oBatenHara W Hay4Ha crteneH ,JlokTop® B oOiacT Ha BHcLIe 0Opa3oBaHHE
»~ATPapHH HayKd W BETCpHHApHA MEMHUIMHA™, MpodecHoHaTHO HanpasieHue 6.1
PacTenneBbACTBO, HayYHA CIIELHATTHOCT Ho‘m?aﬂue.

Hou. a-p Buxtop MBanos Konuakos
(Hay4Ho 36aHUe, CMENeH U ume)


S.Nikolova
Rectangle


POSITION

Regarding: Dissertation thesis for obtaining the educational and scientific degree "Doctor”
(Ph.D.) in the field of higher education "Agricultural Sciences and Veterinary Medicine",
professional field 6.1 Crop Science, scientific specialty Soil Science.

Topic and author of the dissertation thesis: "Ecological aspects of lupin cultivation on
alluvial-meadow soil", authored by Veselinka Kalinova Petrova.

Member of the Scientific Jury: Assoc. Prof. Viktor Ivanov Kolchakov, PhD, professional
field 6.1 Crop Science, scientific specialty Soil Science.

I. Relevance of the Topic

The proposal of methods and mechanisms to limit intensive mineral fertilization,
which causes soil degradation and nitrate pollution of waters, determines the relevance of this
dissertation thesis. The implementation of biological resources through symbiotic nitrogen
fixation is a fundamental approach for the development of sustainable agriculture.

The present work is a new systematic study that brings clarity to a poorly researched
issue in Bulgaria, related to the potential and responsiveness of white sweet lupin (Lupinus
albus saccharatus L.) to inoculation with specific strains of the genus Bradyrhizobium and
Azospirillum. This determines the high scientific and practical value of the obtained
experimental material for soil microbiology and crop science.

II. Aim, Tasks and Research Methods (Hypotheses of the Dissertation)

The aim of the dissertation is clearly defined and scientifically substantiated - to study
the effect of sole inoculation with bacteria of the genus Bradyrhizobium and mixed
inoculation with bacteria of the genus Bradyrhizobium and the genus Azospirillum on the
quality of the plant production of white sweet lupin, the activity of the soil microflora and the
residual effect on the yield and quality of a subsequent cereal crop (triticale).

To achieve this aim, 6 specific scientific tasks have been formulated and successfully
completed:

1. Investigation of the sole and mixed inoculation on the yield and quality of lupin.

2. Evaluation of the nitrogen-fixing potential and virulence of the tested bacterial strains.

3. Selection of effective and genetically compatible bacterial combinations combined
with organic fertilization under field conditions.

4. Investigation of the residual effect of lupin cultivation on triticale in a pot experiment.

5. Establishing the optimal combinations of treatments favoring the subsequent cereal
crop.

6. Testing the influence of sole and mixed inoculation on the soil microflora.

I11. Visualization and Interpretation of the Results Obtained. Literature Used

The presented dissertation has a logical structure, including an introduction, literature
review, object and methods, results and discussion, conclusions, contributions, and
publications. The literature review is detailed and shows high awareness of the PhD student
regarding the problems of symbiotic nitrogen fixation. The work is excellently visualized
through detailed tables (such as the treatment schemes and microbiological data) and
photographic material from the pot and field experiments.

The research methodology is well-developed and scientifically substantiated. Two pot
experiments were carried out (in the greenhouse of the Nikola Poushkarov Institute of Soil
Science, Agrotechnologies and Plant Protection - ISSAPP) with 21 treatments in 4
replications, and three field experiments on an experimental field in the village of Tsalapitsa



on alluvial-meadow soil, covering two growing seasons with different climatic characteristics
(2014 and 2015).

Approved microbiological, biochemical, and chemical methods were applied in the
study (the tenfold dilution method, acetylene reduction assay, Kjeldahl method, etc.), and the
obtained data were processed with the statistical algorithm of Sokal, F-criterion, and Duncan's
test.

The results are interpreted competently. The experimental data prove that inoculation
(especially with strain Bradyrhizobium sp. 300) in combination with manure or mixed with
Azospirillum sp. 107 induces a serious stimulus for the soil microflora. A statistically proven
increase (P<0.001) in the abundance of diazotrophs (up to 1046.34% compared to the
control), cellulose-decomposing microorganisms, and microscopic fungi was registered.
Conversely, mineral fertilization shows an inhibitory effect on some beneficial microbial
groups. The conclusions of the PhD student accurately and correctly reflect the results
obtained.

Contributions of the Dissertation Thesis
1. Scientific contributions:

o For the first time in Bulgaria, the potential and responsiveness of white sweet lupin
variety "Lucky" to sole and mixed inoculation with Bradyrhizobium and Azospirillum
strains on alluvial-meadow soil have been studied.

e A synergistic effect has been established with the combined application of symbiotic
and associative nitrogen-fixing bacteria on the biotic status and microbial abundance
of the rhizosphere soil.

2. Scientific and practical contributions:

o Selection of the highly effective strain Bradyrhizobium sp. 300 was performed, which,
independently and in combination with manure or Azospirillum brasilense 107,
optimizes the processes of nodulation and biological nutrition in lupin.

o The positive residual effect of growing inoculated lupin on the biological parameters,
yield, and quality of the subsequent cereal crop triticale variety "Vihren" has been
proven.

IV. Evaluation of the quality of scientific publications reflecting the results in the dissertation

Three publications related to the dissertation have been presented, which are published
in the international academic journal "Journal of Balkan Ecology". They correctly reflect the
main experimental results and contributions of the work and fully meet the minimum national
requirements according to the Development of Academic Staff in the Republic of Bulgaria
Act (DASRBA) and the Regulations of the Agricultural Academy (AA) for acquiring the
educational and scientific degree "Doctor”.

V. Critical Remarks, Questions and Recommendations to the Candidate

I have no critical remarks regarding the methodology and execution of the
experiments. The following recommendations and questions can be addressed to the PhD
student:
Recommendation: With a view to the practical implementation of the study, it would be
useful in future research to include a tentative economic analysis of the saved costs from
mineral fertilizers when using the selected bacterial inoculants.
Questions:

>



1. Based on the field experiments, which climatic and soil factors exerted the strongest
influence on the competitiveness and survival of the introduced strain Bradyrhizobium
sp. 300 against the native soil microflora during the drier year of 20152

2. What is the specific physiological mechanism by which the associative nitrogen-fixer
Azospirillum brasilense strain 107 supports and stimulates early nodulation in white
sweet lupin?

CONCLUSION

Based on the modern and diverse research methods applied by the PhD student, the
properly conducted pot and field experiments, the in-depth generalizations, and the
scientifically substantiated conclusions, I consider that the presented dissertation thesis meets
all the requirements of the ADASRB and the Regulations for its implementation in the AA.

This gives me reason to evaluate the dissertation thesis positively and to propose to the
esteemed Scientific Jury TO AWARD Veselinka Kalinova Petrova the educational and
scientific degree "Doctor" (Ph.D.) in the field of higher education "Agricultural Sciences and
Veterinary Medicine", professional field 6.1 ?op Science, scientific specialty Soil Science.

(academic rank, degree and name)


S.Nikolova
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