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1. Short introduction of the canclidate.
Georgi Stoyanov Stoyanov was bom on 08.01 .1997.In the period 2016-2020he studied

1t Plovdiv, where he received a Bachelor's degree in ,,Agronomycr ;#T::,i:ff3T"J,1,'HT::#T#i^ti,ff:X*::rj:
from 01 .10.2022 he is an agronomist_cons '"" 

*oll.d in thedoctoral part-time studies at the Departmen
order np os-zo- 71123.12.202rof the Rr:ct< university by

The doctoral student has passed the e n in forage p crop production(Protocol Ns D-08/31.01.2024) and exa in the foil ciplines: maize
scientific ethics, sta data proces which he wasto defend ec.o16[nt to order RD 26-5 U20.06.2025. There are 3
dissertation. Two of them are in the proceedings of the Union ofScientists in Bulgaria-Plovdiv, one is irrdependent arrd the other in co-a-uthorship with theresearch supervisor. The third article *ut p,iblirhed in a scientific journal indexed in a worlddatabase web of science.

2.The reality of the problem.
Ever-changing climatic conditionis hav

the prediction, management and estimation of
thesis, which will benefit science and agricultural practice, is determined by the indication ofadaptation measures integrated into moderls that til negative effects of climate changeon yields and thus The n of modern data processing methods,such as the deriv
determination, the 

r . , ^;:ijr analysis 
regression tnuutt:l':, 

"#;ru:and factor analysis, which prove the influence of indivi ldependently and ininteraction, define the dissertation research as highly rel terrns.



3. Aim, objectives, hypothesres and research methods.

nve i#;l;[?"::ri:x .*'.gffi'Jlcar) moders for

olving the following

prod riilil:ilI.
depending on structural elementr;; assqss

icting the values of the dependent variable
th the application of the CART method for

models. rs, analysis and evaluation of the constructed

Tht realised a fr nt involving afertiliser itions at Tec omplex of theUniversit r between . Th was conductedusing the ith four r plications and an experimental area size of 15m2' Five maize hybrids and three foliar ferrtilisation treatments were studied (15 treatments intotal). The following three factors wlre iinv'stisated:
1. Iractor A: maize hybrids (rr1 - DrKC 4416; A2 _LG 31.390; 43 - pREMEo; 44 _

PIONEEIT P9889;.{5 - KNEJA-4).
2.ltactor B: foliar nutrition products: Bi - control;B2 - nutrition with Aminosol +

Lebozol I] + Lebosol zn + Nutriplant 36,;83 - nutrition with Kinsidro Grow + N-Lock.
3. Iractor C: Weather conditions during the crop year (CI-2022; C2-2023; C3-2024).

The independent action of the factrlrs, as well as th;ii interaction (between A and B), is
investigated.

The following indicators were stucliecl:
crop height; the number of leaves per cr
including ear length; the number of rowsrpe
1000 kemels; and productive indicators,
analyses determining biomass quality irrcluded protein, crude ash, fat and grain, as well as
total ash, protein and crude celluloser content. Based on these analyses, the riutritive value of
the forage was calculated. The statistical treatment of the results obtainea was presented using
two-factot dispersion analysis, as well arr correlation and regression analysis.

4. Illustration and presentatiorn oIthre results.
The dissertation is structured in 17:i pages, which are distributed as follows: title page-1

pag, Table of Contents - 2 pages, IntrodLuction - 3 pages; Literature review - 2+ pagei;Lim
and objectives of the study - | page; Material and methods - 30 pages; Results and discussion- 84 pages; Conclusions - 3 pages; Contributions - 2 pages, References - 25 pages. The
literature review covers a total of 191 references, 24 in Cyillic and 167 inLatin. The work
includes 36 tables and 29 figures. The chosr:n structure is logically linked to the title and the
stated aim of the study. The information pre:sented is mostly from contemporary research and
demonstrates a good literature awarenress of the problem urrd", development.

The "Literature Review" section is di.vided into four subsections, organised according
t9 the aims and objectives of the dissertation. It provides a thorough anallsis of the originl
distributiorn and economic importanrce of maize (Zea mays L.). The second subsection
presents tlLe influence of diet on the development and productivity of maize for silage and
grain prodluction. The influence of climatic factors on maize's growth, development and



of mineral fertilisation involving nitrogen,
e potential is also reported.

foliar or on the chemical
ded for as well as their
ld. 'fhe on describes the

, as well as the dynamics of soil,
ing season. The impact of non_
yields and the envirorunent isestablished by applying the CERES-N() model using the DSSAT software applicationprogram.

5. Discussion of results and literaturre used.
The analyses of the in-depth studiers conducted aimed to investigate the influence oforganic ferlilisation on five maize hybrids )rs thatdetermine the clop's 

.productive capa,cit) lytical)models. The main section, 'Results uoO Oi
development; ft,unt ulo-etrics; structuraLl logical

chemical analyses; and statistical treamnenr o 
ndices;

organised and inrerpreted across g3 pa5ges, :Hljnindicator is presented in a subsection, incl
that were stuaiea and fertilisecl with biofertili tybrids

rt withthe objectives and reflect the ftrtilisation method and rates using Aminosol + Leboz,ol B +Lebosol znandNutriplant 36, as well as Kinsidro Grow and N-Lock.
The first subsection describes the pheno ment of the five maizeh,ybrids,providing dates for the occurrence of the :foll emergence; 3rd leaf; spindling;bolting; emergence; milky; waxy; and full also studies the influence oftemperature and rainfall on the progress ol the different phases after organic fertilisat.ion. Itwas found that, under the conditions in Il. litara Zagora,the DKC 4416 iaizehybrid vias theearliest' with a r"egetation period of 116 3 days; the Kneja-461 hybrid had a regiistered

vegetation period of 124.7 days.
Studies have shown that fbliar fertilisation can extend the length of the growing season.Biometric studies include maize crop height and the number 

-of 
l.urr"r"per crop. Jhs

application of multi- and single:-component iertilisers (Aminosol + Lebosol B r Lebor; ol zn
and Nutriplant 36) was found to increase the values of these parameters. Compared to the
co_ntrols, crop height increased by between 8.3% (Knej a-461) ind, 119.7% (premeo), ard theLG 31.390 and Pioneer p9889 hybrids increased the number of leaves.

The structurral elements of grain yieldl presented in the second subsection includ,o data
on ear length, nurrLber of rows per ear, number of kernels per row, and mass per 1000 kemels
911!t five maize hybrids after fuliar fertilizartion applied by year and averaged over the period
2022-2024. A positi rg trend in t,he parameters of co number of.rowsper cob as a result iion is presented. Longer cob found under the
influence of comple with Aminosol +Lebozol B + Nutriplant 36 in

ls studied i number of grains per row
: highest e s of number of griirrs per
I DKC 44I
tion on the productive indicators of green nnatter

and grain yield. The formation of green.mass in the five hybrids is strongly influenced try the
extra-root fertilisation applied. The combination of Aminosol, Lebosol g a"a Lebosol Znrwjth
Nutriplant 36 was .lound to be the most effective in terms of both green mass and grain .yield.
During the study pt;riod, the hybrids with the highest green rnus und grain yields were Kneia-



parameters 'number of leaves' and ,he:ight, (r
1000 kernels'. Strong positive correlations
sulp. and 'ash' (r : 0.ti5g) in
fibe ) in grain hybrids.

.*rv rvrrwDDruu gQUatrul ror lne fertilisation and silage

*:llrrTTT:.J'^:::l:t1"^:IT :luoJ,oi,i:d are presented. on u'",ug" o,,er the: study

iij;;:^*jt^.;ll|i:T:*._r "ryj?;_lhe 
etrbct ol,foliar fertilisation on the energy andprotein conten! of forage crops was negligible. 

-'$r rv*'r'Qrrvu u' t,e .''snBy ano

^,.^.^.,,,t^t-",j:^on -f,i*: 
'statistical analyses and models', pr,3sents the correlations between the

St3ltl"tl"e anp qualitative parameters relating to the application of fertiliser to fiver maizehybrids' Regre$sion models are developed lbasei on the obiuin.a colelation values.;. ^--o'-T"rv'r'vuwrJ 4rs \revElupeu DaseCl on tne obtatned correlation values.Sfrnno nrinolo+i^-' "'^-^ r^'--r 7^^t- ' " parameters ,numbgr of leaves, anr

.vvr Lu\, JtLl\lJ

|].::*-:Tjtql ::l.lation coefficient 
"11!.:: 

two indicators sll6q,s a stro"n! dependence to
9:.:n1.t::d t$o"g^hfhe eqyation y : 740.856x, - 3r1,4.4x . isdi,;ffi?;##ff;;
determination $t 

: 0'8554. Thp dependence is even higher in grain production, as pro,ven bythe eguation 
1J -10.t .52856x4+.844.1gx + t0,274,witia very high R,: 9.2g3.

^--^ Yi:tlt:hit4.ltler analvsis formed two clusters. The trrst c'iuster.o-Jrir., the hybrids

359 11lu;19]"il 1|^9 1d f1eme,o, 
whjch have similar t{FE content, ash content, FC, graineuL, r v, 5r olllyield, nulb;1of leaves, lengtlr and number of rows. The srecond cluster comprises the hybrids

Pioner and Knela-461- which hawe a qirnilor nr,-ko. ^r --^:-^ ^-7- - - , .

:.,t:,1tf:,Y,"1i,061, 
which lrave a similar number of grains per row, ash content and silageyreld-l he 

$e-clsfon 
tree obtained for the variables 'green orurs yi.ld' and 'grain yield' using tf,eCART model is olotted.

The resul
state-of-the-art

picture of the

with those of
in style and ge. The intg4pretation ot the results is professional, and they are compared

authors.
Based on

are proven by properly derived research experiments, in-depth analyses and
rtistical treatfnent of the data. The dissertation statement is clear and precise

e results obtairred, 15 conclusions have rreen formulated, which give eL clear
pe and content of the dissertation work. The conclusions are arranged in alogical following thq course of the studied indicators.

6. Contri utions of the iflissertation.
AE a resul

distinguished as

Scflerntific
1. For the

nd theoreticdl contributions:

have beEn estab hed for five oarly and mid-early maize hybrids under
vegetation duration
the agro-ecological

conditions of
2. ilhe

irst time, spefific patterns in growth, development, and

itative. influ{nce. of the factors 'foliar fertilisation' and 'hybrid' on grain and
was determirned. The two-factor analysis of variance indicates that the

green mPSS y



fertilization f4ctor hgs a siggrificantly greater influence than thefor 72.3% of tfre variation inlgrain yietjana U3%in green mars.

3. Based on the results obtained, specific combinations
proposed to optimise the technological parameters in maize
increasing the crude protein content in g*..n mass and grain.

l," 
t"lr:1i-:::tr1_1,: cqrrelations were de-.,nsiJ; ;;*.,_n major

:T:f:j:tr1L::1T,,1rip,ip!ice1. ror example, there *u, ;"r'#* ##1,,
and grain yield.l5:::::.1:il.'and height (r: 0.866), as weu as between.*1."J", ,i#

1*:lfj::*:r.*Tg::u:ion models (y:740.85x2 - 3 n4.4x-t 7s,023

Lt"?t,l-3,l3i4* yi.l$), al^ogs 1,n ' data minine il;l using cARrenable reliable prediction of the effect.f foliar fertiir renlllzers.
5. Using hierarchical cluster analysis, the studiestudied hybrids wereproductivity a4d chemical composition, enabling targeted 

"r"'i" oi",l;:;r;":
ScientifiQ and applied contributions:
1. The positive effect of foliar fertilization with the combination of AmiB + Lebosol zn and Nutriplant 36 has been confirmed, resultins in img m lncreasesin green mass yield and up to 3l.g%in grain yield.
2. Hybrids (Premeo, pioneer pq-ssq and DKC 4416) that dem#.*"il;;";

^-^L.^+j^-production.

of fcrliar fertili
cultiivation, wit

4. A scie4tifically based technology for foliar feiilisation of maize hasand is applicable in Southeastgrn Bulgariia. It is supported by statistically proven5' A practical basis fop the precise management of fertiliseLtion in mished, including the p[ssibility of adapting the model for differentofin- -',*^ ^^^ / ^ ^ l^: -

J' fl pr4u'u.r Dasrs roF me preclse management of fertilisation in maestablished, including the p[ssibility of adapti]ns the model for rtiffcrc.t
production purposes (e.g. biorlrass or grain).

7. Critical comments a4d questions

I would like to make thp following comments

_ L There is probably in sgction "purpose and objectives of the study,, a tec
Task 4 - instead of "increases,n' it says "decreases" in"quality indicatorrs.

contribulions, the regression equatic,ns could
m]nation, as they are the basis for for:ecasting

genotype

2.When summarizins the
not just the coefficients of
would be good to present the
dissertation.

s that have been applied to correrpond to the

8. Prnblished arti and citations.

The abstract accurately
the scientific research. results-

ects the structure and content of the dissertati
nclusions and contributions in a synthesised

Three articles based on the dissertation are presented in the abstract, i
independent article and two c with the research supervisors. These artic
r;cientifi c-metric indicators for
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CONCLUSION:
Based on the vario

conducted experiments,
submiued dissertation ali
leading me to evaluate it
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