
q e \  . r ,

PO$TURE
, 'to/t

. Jl, OE

on Ph,D thesis for  the award of  the educat ional  and scient i f ic  degree "Doctor of
Phi losophy" in:  Field of  h igher educat ion 6.  Agr icul tural  sciences and Veter inary
Medic ine ,  Pro fess iona l  f ie ld  6 .1  P lan t  p roduc t ion ,  sc ien t i f i c  spec ia l ty  01 .06 .16 .  P lan t
physiology

Agl h glgf_lh 9. Ibpjfui rjg : R o s i ts a Z h i v kov a C h o I a k ov a - B i m b a I ova
Ful l - t ime PhD student at  the Depadment of  Plant Physiology and Biochemistry at
ihe Agr icr-r l tural  Universi ty of  Plovdiv

Topic of the dissedatiqn: "Research of the reaction of maize (Zea mays L) to low
temperatures and the effectiveness of the following leaf ferti l ization"

Reviewer: Prof. Svetla Stoyanova Kostadinova, PhD - Agricultural University of
Plovdiv,  Department of  Agrochemistry and Soi l  Science, Field of  h igher educat ion
6. Agr icul tural  sciences and Veter inary Medicine, Professional  f ie ld 6.1 Plant
product ion,  scient i f ic  special ty 04.01.04. Agrochemistry,  member of  the Scient i f ic
Jury appointed pursuant to order Ns RD-16-506 I  18.06.202Q of the Rector of  the
Agricul tural  universi ty of  Plovdiv.

1 .  Ac tua l i t y  o f  the  prob lem.
Low temperatures in the ear ly stages of  growth and development of  the corn are

an i rnportant abiot ic stress factor to l imi t  i ts  product iv i ty.  Funct ional  d isorders and
darnage from low temperatures are associated with damage to cel l  membranes, water
regime, mineral  nutr i t ion,  photosynthesis and others.  Modern agrotechnologies in
maize nutrit ion include the use of foliar ferti l izers and various biostimulating products as
an ef fect ive means of  inf luencing the physiological  status of  p lants under stress
condi t ions.  ln th is regard,  studies of  the physiological  response of  the modern maize
hybrids to the effects of low temperatures and the effect of various biostimulants
(protein hydrolysates) and foliar ferti l izers for plant recovery is relevant and important
for obtaining high yields of  maize.

2.  Purpose, tasks,  hypotheses and research methods.
The main aim of  the dissertat ion is to study the inf luence of  chronic low

temperature impact on the physiological  status of  young maize plants and the
possibi l i ty  of  overcoming the funct ional  d isorders caused by them by apply ing fol iar
fer t i l izers and biost imulants.  To achieve this goal ,  s ix speci f ic  tasks have been
completed The inf luence of  low posi t ive temperatures on the physiological  and
biochemical  parameters of  young maize plants and the ef fect  of  fo l iar  products on the
physiological  and biochemical  parameters of  young maize plants have been



establ ished. The goal  and tasks are c lear ly and precisely formulated. The study is wel l
conducted methodical ly.  Modern methods of  analysis have been used.

3. Visualization and presentation of the results obtained.
The dissertation is written on 121 standard pages. lt is correctly structured and

includes 9 main chapters,  which in terms of  volume and distr ibut ion fu l ly meet the
requirements for  the award of  educat ional  and scient i f ic  degree "Doctor of  Phi losophy".
The resul ts of  the research are presented in 21 tables and 11 f igures,  which shows the
abi l i ty  of  the PhDone student to proper ly systemat ize the scient i f ic  informat ion.  The
dissertat ion is i l lustrated very wel l  wi th 19 color photos.  The exper imental  data were
processed stat ist ical ly using ANOVA and Duncan's mult ivar iate comparison test .

4. Discussion of the results and the l i terature cited.
The obtained resul ts are interpreted in a good scient i f ic  sty le,  analyt ical ly

and thoroughly,  indicat ing the relat ionships between the indiv idual  indicators.  The
l i terature review is in-depth and extensive,  arranged thematical ly in f ive sect ions,
which indicates a good awareness of  t i tc .  doctoral  studerr t  on the research
problem. l t  c i tes 215 authors,  of  which 6 in Cyr i l l ic  and 209 in Lat in The
experimental work, the statistical processing of the data and the analysis of the
obtarned resul ts are a personal  work of  the PhD student,  which is an assessment
for good theoret ical  and pract ical  preparat ion.

5 .  Cont r ibu t ions  to  the  PhD thes is .
The obtained resul ts can be grouped into scient i f ic  and appl ied scient i f ic

contr ibut ions.
Scientif ic contributions

By analyzing the induction kinetics of chlorophyll f luorescence according to
Strasser et  a l .  (2004),  for  the f i rst  t ime in studies of  maize plants,  i t  has been
shown that low posi t ive temperatures reduce the connect iv i ty between l ight-
col lect ing complexes (CCC2) and react ion centers (RCs) of  photosystem 2 (FS2)
and increase the relat ive pool  of  avai lable electronic acceptors of  FS 1 (  NADP
molecules) and i ts relat ive content.

By using the electrophysiological  method of  Panichkin et  a l .  (2009),  for  the
f i rst  t ime the bioelectr ical  react lon of  maize plants to low temperature inf luence
was observed, as a resul t  of  which i t  was found that their  funct ional  act iv i ty

decreases on the f i rst  day,  the decrease increases to the th i rd day and stabi l izes

at this level in the next period due to the occurrence of acclimatization processes.

Appl ied scientif ic contributions



Through a complex of physiological and biochemical parameters i t  is shown
that the new Bulgarian hybrid corn Knezha 307 has a high sensitivity to low
posit ive temperatures in the ini t ial  period of growth and development of the crop.

I t  was found that fol iar appl icat ion of biost imulants Terra-Sorb Fol iar,
Naturamin - WSP and Amino Expert lmpuls and fol iar fert i l izer Polyplant during
low temperature exposure does not improve the growth of maize plants, but has a
posit ive effect on their physiological status, which rs prereqursite for faster
recovery of growth in the post-stress period.

6.  Publ ished ar t ic les and c i ta t ions.

In connection with the disseftation, five scientific articles have been
publ ished, four of which are co-authored and one as an independent author. The
total number of points is a total of 43. The doctoral student meets and exceeds the
minimum scientometric requirements for obtaining the educational and scientific
degree "Doctor", according to the Law for the development of the academic staff in
the Republ ic of Bulgaria.

The presented abstract objectively reflects the structure and content of the
dissertation.

CONCLUSION:
Based on the di f ferent research methods learned and appl ied by the PhD

student,  the correct ly performed exper iments,  the summaries and conclusions
made, I  bel ieve that the presented PhD thesis nreets the requrrements of  ZRASRB
and ihe Regulat ions of  the Agr icul tural  Universi ty for  r ts appl icat ion,  which gives
me reason to evaluate i t  POSITIVE.

I  a l low mysel f  to suggest to the esteemed Scient i f ic  Jury also to vote
posi t ively and to award Rosi tsa Zhivkova Cholakova-Bimbalova the educat ional
and scient i f ic  degree "Doctor"  in the scientr f ic  special ty 01.06.16. Plant physiology.
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