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I. Short presentation of the ndidate
Georgi Stoyanov Stoyanov was on 08.01 ,.1997 in the town of tara Zap"ortt.In

2016 he graduated completed his seconda education in fiom the Professi High Sclhool

Qf Civil Engineering, Architecture and G
qbtained a diploma of higher education
ipsued by the Agricultural University -

sy "Lubor Bayer" - Stara Zag
ries ALf -'.2020, Nb 319433, reg.
vdiv for the educationLal qualifi
ing", proferssional qualilicatiorr "

tion degree of
Eachelor in the specialtv "Asronomv - Fa sronomist" and

\4aster's degree in the specialty "Mineral utrition zrnd Fertilization of Crops"
Since November 2022. Georsi St anov Sl.oyanov is a part-time I student at

tfre Department of Crop production at t University of Plovdiv. In the
period 2018-2022, he worked as an ronomist-consultant at Lebozol

organizer at the trade r;ooperatirBpresentative of ACM Ltd and logistrcs
fiagora. He is fluent in written an<l oral lish ancl German, which is an ad tage irr fu.ture

working'withspientific activity. He works in the Int environrnent, has compr-Lter skiLls
int) and excellent trairrirrg in tMicrosoft Office (Word. Exsel. PowerP disciplines of

"Maize Cultivation Technology", "Statisti Data Procr;ssins" and "Scientific
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Plovdiv, Georgi Stoyanov Stoyarrov was enrolled in the Departrnent of Crop producl.ion,
doctoral program "Fodder production, meadow cultivation", profesrsional dirqction 6.1. Crop
production, higher education freld 6. Agricultural Sciences and Veterinary Medicine.

On the basis of Article 40 of the Regulationsi for the implementation of the Law onL the
development of academic staff (Official Gazette l\b'/5 of 24.09.2010, 15 of 19.02.2019) ar the
Agricultural University - Plovdiv, the decision of the Faculty Counr;il of Agronomy (Protrccol
Ns 2106.02.2025) and the Order l\e RD 26-51120.(16.2025 of the ltector of the Agricultural
University - Plovdiv, Georgi Stoyanov Stoyanov :is dismissed with the right to defend his
dissertation.

il. The Actuality of the Problem
Maize (Zea may,s L.) is a maior cereal crop in Bulgaria with high, geneticrally

dletermined productivity. To realize this potential, it is necessary to optimize basic agrono,mic
factors. Genetic and breeding issues rn malze are lelated to increasing crop productivity by
improving quantitative and qualitative grain and green mass inclicators, as well as some
rnorphological and economic traits.

The results in the present dissertation illustrate the r:apabilities of statisl.ical
nnathematical modelling in predicting the yield of maize (Zea mays L.) grown in diff'erent
dlirections. Precise and accurate mathematical metliods are a comrnon approach to describe
atrrd model data from scientihc experiments. They are a priority in rrLodern agrigultural science
to carry out a multif'aceted and in-depth analysis of the relationships between the traits under
study (meteorological indicators, phenological development, biometric irldicators, yield
structural elements, productivity, quality indicators). Data mining nrethodl; allow to obtain or
extract useful knowledge from the data, to develc,p and propose model; from the data; to
suppoft decision making on the development, productivity and quality of the crop urrder
study.

The research methodology is subordinate to the main objective of applying rlata
nninirrg with machine learning methods to statistical modelling and investig;atirlg dependencies
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the 'ralues of meteorological, biological and chemical parametrlrs, as well as changes in
ield, g,rain quality and green mass in naize. Five, maize hybrids ('DKC44I6','LG:i1.390',
remeo', 'Pioneer P9889' and 'Kneja-46l') were grown in the Acadermic T'echnc,logical
cmplex (ATC) of Trakia University in lStara Zagc,ra in tu,o directionLs (grain and silalge) and

with organic products (Aminosol), inorgarLic produLcts (Lebosol B, Lebosol Zn and
utriplimt 36) and organomineral prcducts (Kinsidro Grow).

The indicators tracked are cc,rrectly sequenced accrording
irLg requirements. Agroclirnatic and soil characteristics
ed. Average morrthly air l.emLperatures and rainfall totals

n irre compared with those o1'a thirty-year period.
ln the data processing, mathematical and statistical approaches: variance, correlation,

gression, factorial and clustel zLnalysis were apprlied to evaluater the influenc,e of apprlied
lial products on maize yield ancl to construct appropriater models consiclering 1.he strucl.ural

chemical parametel'$ of grain and green matter. Statistic:ally significant differencer; ir:L the
alues of some quantitaitive an,C qualitative parameters of tnaize fertilized with organic and
rorganic products were deterrrLined through correlations calculatecl and r,ogression equations

lFrom the modern data rnirring methods fbr statistical modeling an.d muh.ivariate data
lysisl, classification and regression trees (CART) methLod was applie,C in thLe condu,cted

search experiment to process, and analyze real empirical clata inL crop production.
performed usinp; Microsoft Excel and SPSS 26ions and data processing were

ftwarr: products.

ltv. Illustratiqn and prese:ntation of the obtainetl resulrts
'fhe dist;ertation thesis is developed in a form and volume corresponding to the

uirernents of the Law on Higher ECucation in the Republlic of Bulgaria and the Regulations
the Jmplementation of the Law orL the Development of thLe Academic Staff at the Asrarian

niversity - Plovdiv, It consists of'175 pages and the main s,octions required for such a thesis:
tle page (l page), contents (2 pages), introduction (3 palges), literal.ure reviel'n, (24 pap;es),

m ancl objectives (1 page), rnal,erial and methocls (30 pages), results and dirscussion (84

), conclusions (3 pages), contrib,utions (2 pages) and references (25 pages). The sr;ctiions
developed consistently and thoroughly.

'fhe introduction fbcuses on ir:rtroducing the topic a,nd objects of study, as well as the
of the dissertation thesis. The data illustration includes 36 Tables and 29 FisuLres.

t with the methods applied in the study to generate and process inforrnation,
porting the systernatisation of prriniary data and derived :;tatistical analyses.

\f. Discussion of Results and Literature Used
lfhe Results and Discus;sion section constitutes the largest part of the dissertation

I.7%). It consists of six subserltions:
i) Phenol ogical development;
ii) Crop biometrics;
iii) Structural elements of glairr yield;
iv) Prodr.rctivity;
v) Chemical analyses;
vi) Statistical analyses arrd models

to the :;tudy's pulpc)se and
fbr the studl' period are
during the crop's grolving



The discussion of the obtained results is detailed and follours the tasks set in a logical
uence. This discussion is supported b), a comparative analysis oll the work of other authors

ited in the literature review.
The phenological development of hve maiz<> hybrids is studied, as well as the changes

the values 0f the structural elements of yield and crop quality fc,llowing the application of
liar fertilisation. Subsections i-v oonclude with preliminary lindings on the lnfluence of

rs on the studied quantitative an<l qualitative paLrameters of maize.

variance was used fo

udied, the applied f.ertiiliser had the most significant ellbct on grain yield (72.3%) and green
yield (81.3%).

utriplant 36, increased crude protein content in dry matter of green matter and grain by 15.2

.806) and the number $f grains per row (r : 0.815); the green marss yield with the length of
re cob (r : 0.830) andl the mass per 1000 grains (r: 0.953), an,J the grain yield with the
umber of grains per ror.{,' (r : 0.866).

etermine the influence of foliar fertilisers on
d slilage productiorL. These models had high
2 : 0.8553, respectively).
the clustering sequence of the study sites.

evaluated and grouped into two clusters of
31.390 and Premeo showe,d similar economic
er crop, cob length, number of rows per cob,
crude f'at content, MearLwhile, the hybrids

aits in terms of sila;ge yield, number of grains

ata mining analysis, the classification and
the decision variables 'green mass yield' and
e individual variables on the main structural
as dletermined.
1215%) wele in Cy'rillic and 167 (87.a%) in
ctoral student's exr;ellent knowledge of the
more, the doctoral student demonstrates an
relevant literature.

19.}Yo, respectively
There was a prorjr.n, positive correlation between tlie height of the treated crops with

number of leaves (r : 0.866); the mass per 1000 grains with the length of the cob (r :

t0



VI. Contributions to the dissertation ilresis
Contributions of a scientific-theoretical (5i items) and sc"entifi;-applied (5 items)

nature have been formtrlated. The author considers these to be well-founcledand of value for
both theoretical resealch and practical applications. The most significant of these can be
summarised as fbllows:

highlight specific regulauities in the growth,
development, and vegetation duration of five maize hybrids (',DKC4,416', 'LG 31. 390,
Premeo, Pioneer P9889 and Kneja-461) from the eiuly and mediunr-early group according to
the FAO. The influence of organic-mineral fertilisration on grain 'yield and green mass was
also investigated in Southeastern Bulgaria. Regression models have been developed, and a
CART-type machine learning data mining model presented. These allc,w the influence of
foliar fertilisers on the productivil-y of the studied marze hybrids to be pr.edicted with a high
degree of reliability. A positive correlation has been found between the number of leaves and
crop height (r:0.866), grain yiel,l and ear length (r:0.596) and rnass pr::r 1000 kernels (r:
0.758).

Scientific and applied contributions: the most suitable maize h'ybrids for intensive
production (Premeo, Pioneer P9889 and DKC 4416) have been identified; a scientifically
based foliar fertilisation technologly has been developed, proposing specit[ic combinations of
the tested preparations to optimisr: technological parameters such as yiel:l and crude protein
content in green mass and grain; and a practical basis fbr precise fertilisrlr management has
been established, including the possibility of adapl.ing the model 1o diffe,rent maize hybrids
and production types (e.g. biomassr or grain).

VII. Critical remarks and questions
I have no questions fbr the doctoral student. However, from a techrrical point of view,

I would like to make the following comments:
Citation Format: The citation of literary sources within the text should be

standardized. For example, references currently at the end of the sentence written as: "Koteva
et aI. (2014)" (page 12); "Damian et al. (2017)" (page 13), etc., should follow the standardized
format: (Koteva et al., 2014); (Damiar et a1.,2077). Similar inconsisrtencies; appear throughout
the manuscript and should be cone,cted.

Reference List Formatting: Some entries in the "Relerences" section are missing page
numbers, contain unnecessary commas and periods, or have fbrmatt.ing inc,onsistencies. These
should be carefully reviewed and r,:vised according 1,o the appropriate citation slyle.

Clarification in Aims and Objectives: In the "Aims and Objectives'' section, objective
4 currently reads: "... to assess the optimal inte:rvals of their changc ancl the possible
decreases in quality indicators." This should be corrected to: "... to assess the optimal
intervals of their change and the possible increases/changes in qualit'y indiciators."

Standardization of Variety Names: In the "Mlaterials and Methods" section, the names
of the studied varieties are presenti:d in Latin, but C'yrillic versions erppear in the text (e.g., on
page76: "... Premeo and LG 31.390 have 1.2 units") this should be standardized throughout
the dissertation to ensurc consislen,cv.

VIII. Published articles arnd citations
The three scientiflc publicartions related to the disse,rtation ere as fbllo,ws: one in the

Scientific Paper.s.iournul. Serie.s,,4; Agronomy; and two p,ys5glted at thc' 1Otl'International
Conference of Young Scientists in Plovdiv and published irL the Scir:ntific Pr.oceedings of the
Union of Scientists in Bulgaria, Sieries R: Natural Scienc,os and Flumanities. The doctoral

t1



student is the sole author of one of the articles and a co-author of the others with the scientific
advisors. The number and quality of the publications lully meet the minimum national
requirements fbr the educational and scientific deeree of 'Doctor'.

I note that one of the publications has been cited in a refereed journal indexed
Web of Science global scientific information databar;e with a Q4 rating.

The abstract provides an objective reflectiorL of the structure and conte,nt of the thesis.
It includes the main sections, as well as the results, conclusions and contributions. It also
contains a list of scientific publications and a short summary in English. The 36-page
document contains 15 tables and 16 fisures.

CONCLUSION'
Based on the various research methods employed by the doctoral student, the correctly

conducted experiments, and the generalisations and conclusions drawn, I deern the submitted
dissertation to align with the stipulations of the Law on the Development of Acadernic Staff in
the Republic of Bulgaria and the Agrarian Univerrsity's regulations for its implementation.
This leads me to evaluate it POSITIVELY.

I would like to propose to the esteemed Scientific Jury that they also vote positively
and award Georgi Stoyanov Stoyanov the educational and scientific degree of "Doctor" of
Science in the specialty of "Fodder production, meadow cultivation''.

flognncrre B To3h AoKyrvleHl ca 3an[qeHt,r

BbB Bpb3Ka c rlt.4, r.1 or Per'nannesr (EC) 20

29.08.2025

Plovdiv

REVII
(0614 PernaMeHr orHocHo 3iill4l4rara Ha

the

679

).


