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1.General information 

Author of the thesis: Ivan Arahangelov Aleksiev, PhD student at the University of 
Agribusiness and Rural Development, Plovdiv. 

Thesis topic: "Morpho - biological assessment of the national collection Millet (Panicum 
miliaceum L.) and study of the possibilities for its use".  

Reviewer: Prof. Dr. Radka Veleva Ivanova, Plovdiv: Higher Education field,   “Agrarian 
sciences and veterinary medicine” 6, Professional field: “Crop science”6.1, Scientific 
specialty: “Crop science”, appointed as a member of the Scientific Jury with Order No. № 
278/19.08.2020 of the Rector of the University of Agribusiness and Rural Development, 
Plovdiv. 

2. Short introduction of the applicant.  
PhD student Ivan Aleksiev  was born on 15.05.1961 г.  in the village of Liliak, 

Targovishte region. He reseived his Master's degree - Agro-engineer – Field Breefer at 
the Higher Agricultural Institute – Plovdiv (now Agricultural University). From 2016 to 
2019, he is an agronomist  at  Agricultural cooperative in the village of Sokolovo, Burgas 
region. In 1987, after  a competition, he started working at the Institute of Plant Genetic 
Resources – Sadovo, as a Research assistant. In 1987 he was appointed an assistant 
at the same institute where he still works today. In 2015 he was enrolled at a PhD 
student  - free form of education in Professional field: 6.1 “Crop science”, at the  Institute 
of Plant Genetic Resources – Sadovo, and in 2018 he was transferred as a PhD student 
- independent form of education in the University of Agribusiness and Rural 
Development, Plovdiv. Ivan Aleksiev has fulfilled the tasks included in the individual 
curriculum and has mastered the training modules „Statistical software in agricultural 
sciences and practices”. He takes part in courses in „Ecology” and ”English language”. 
He successfully took the doctoral exam. During the doctoral period he participated in 
international and national projects. He specializes in the Center for Plant Genetic 
Resources in Israel and in the Central Agricultural Institute in Fundula-Romania. He is 
the head of the Bureau for Scientific Services and Marketing at the Institute of Plant 
Genetic Resources – Sadovo. The doctoral student speaks and reads intermediate 
English and very good Russian.  He has good computer skills to work with various 
software products /Word, Excel, Power Point; and statistical packages: SPSS 19.0, 
Internet/. 
 
3. Relevance of the problem 
Millet is characterized by exceptional drought resistance, the need to absorb the least 
amount of moisture for germination, xerophytic structure, the ability to fall into anabiosis 
and restore its development, a very short growing season and non-disease due to its  



summer growing season. Its grain can be used for human food, for fodder, food for 
songbirds and for alcohol. It is rich in vitamins, microelements, suitable for gluten-free 
diets and is the only grain with an alkaline base, can be grown as a first crop, to be 
sown after frozen crops, hail or other damage. It can also be grown as a second crop on 
non-irrigated areas. In addition to grain production, millet can also be used as a green 
mass. Increasing global warming calls for ways to overcome it. One is the cultivation of 
alternative crops (such as millet), known for their natural adaptability to extreme 
conditions. The potential of this culture in our country is not well studied. That is why the 
doctoral student realizes its future importance and decides to test and evaluate samples 
of millet (Panisum miliaceum L.) from the available national collection of plant 
resources, mainly from introduced samples, stored in the national gene bank located in 
IRGR Sadovo and to offer options for direct implementation. in production according to 
the direction of use. The lack of developments in this direction make the topic 
dissertable and relevant. 

 
4. Purpose, tasks, hypotheses and methods of research. 

The purpose of the study is formulated clearly and precisely, namely: „Study and 
evaluation of 260 samples of millet (Panisum miliaceum L.) from the national collection 
of morphological, aerobiological and biochemical indicators with a view to effective use 
of the crop in agricultural practice and in selection and improvement activities” 
The purpose is achieved through the implementation of 5 main tasks: 

1. Analysis of basic morphological, biological, biochemical and economic 
indicators that are important for the production and selection. 

2. Comparative assessment and determining the variability of the studied 
morphological, biological and biochemical indicators. 

3. Study of the dependencies and the interaction between the individual 
indicators and their influence on productivity. 

4. Development of a theoretical model for evaluation of the influence of the 
studied features on the economic qualities of the optimal millet plant for the conditions 
of Central Southern Bulgaria. 

5. Study the possibilities for using millet samples by directions of cultivation. 
To achieve the goal and objectives of the study were used are 260 samples 

millet from the national collection, located in IRGR Sadovo, which cover the whole 
intraspecific diversity. 

The study included four experimentсs. The experiment wеre carried out 
methodically correctly, in the experimental field of  Institute of Plant Genetic Resources 
– Sadovo.  

To study samples of millet for grain grown as the first crop, two experiments were 
conducted. The first, in the period 2006 - 2008, with 10 samples. The second, in the 
period 2010 - 2012, with 12 samples. Samples have been selected with high 
productivity potential, as 6 of them are  relatively early and 6 have a longer vegetation. 

In 2010-2012, an experiment was carried out to study samples of millet for grain 
grown as a second crop, 5 of the samples in the experiment are from Russia, 2 from 
Germany, and 1 each from the Czech Republic, Turkey and Hungary. The Russian 
sample  Kanelskoe skorospeloe (Cat. № 88110001) was used as a standard. The 



experiments is conducted according to the block method, in four  replications, the size 
of the experimental plot – 10 m2, under non-irrigated conditions. 

During the same period (2010-2012), 11 samples of millet for green mass grown 
as the first crop were studied, 5 of the samples were from Russia, 4 from Germany, and 
1 each from Romania and Hungary. The experiments for green mass is conducted 
according to the block method, in four  replications, the size of the experimental plot – 1 
m2, under non-irrigated conditions. Due to the lack of a standard, in this direction we 
accept the average result of the variants as such.  

In the course of the research а large number of indicators have been monitored 
and reported: morphological, biological, economic, physical and chemical. 
Morphological, biological and economic indicators are characterized according to the 
international descriptors (IBPGR, 1985 and THNS, 1982) for the species Panicum 
miliaceum L. 

In the course of the research the doctoral student is acquainted with a number of 
methods and chemical analyzes, as well as programs for mathematical processing of 
the obtained results. A variational analysis of all 260 studied samples was made. 
 
5. Visualization and presentation of the results obtained. 

In terms of composition, the thesis is structured correctly and consistently 
according to the traditional scheme. The results of the study are presented on 173 
pages, of which 56 tables, 35 figures, 18 photos and 3  applications. The results 
obtained are presented in a sufficiently  high scientific style,scientifically substantiated 
and analyzed. The research data are summarized in tables and graphs, which shows 
the ability of the PhD student to systematize and illustrate scientific information.  

 
6. Discussion of results and literature used. 

On the topic has been made a detailed and immersed literature review, outlining 
the views of a number of our and foreign researches on the described problem.  

There have been cited 194 authors, 67 of them in cyrillic and 127 in latin. 
The soil and agro-meteorological characteristic of the region in which the study 

was conducted, namely, the experimental field at the Institute of Plant Genetic 
Resources – Sadovo, has been made. 

The main section "Results and Discussion" presents extensive experimental 
material obtained from field experiments and laboratory analyzes. 

On the basis of the obtained results the doctoral student establishes that, the 
collection of millet Panicum miliaceum L. was found to be diverse in biological status, 
origin and in the main taxonomic characteristics of the species. It was found that the 
largest share are the samples with a branched panicle (50.8%), colored red and yellow 
(54.23%). 

A variational analysis of 14 biometric indicators was made, which shows a great 
genetic diversity of the studied millet samples. The highest values of the indicators 
height, foliage, length of the largest leaf and yield of one panicle have the samples of 
the subspecies P. m. L. ssp. effusum Alef. and white grain samples. 

It is confirmed that the samples with scattered (ssp. Patentissimum Pop.), 
branched (ssp. Effusum Alef.) and bend (ssp. Contractum Alef.) panicle have a longer 



length than the specimens with semi-spherical (ssp. Ovatum) Pop.) and spherical  (ssp. 
Compactum Korn 

Тwenty-nine perspective samples with high productivity on the basis of the weight 
of one broom were identified.  

The doctoral student establishes that in the conditions of Sadovo millet forms a 
grain with a small and average absolute mass per 1000 and a relatively small part 
(8.9% of the samples) have a large and very large absolute mass. It was found that with 
the highest mass of 1000 seeds are the samples from ssp. compact Korn. and ssp. 
ovatum Pop. It was reported that the samples with cream and red grain are 
characterized by high values on this indicator. 

Experiments confirm the biological ability of millet for rapid development and 
short growing season. In the conditions of Sadovo this period is on average 58.88 days. 
With the shortest vegetation period is P. m. L. ssp. patentissimum Pop. The samples 
with gray grain have the shortest vegetation, and the longest - with black grain. 

Chemical analyzes show that the crude protein content of the studied samples is 
predominantly average (x = 13.83%) and low in diversity and variabilit. The highest 
content of crude protein in ssp. ovatum Pop. and ssp. patentissimum Pop. in the groups 
with black and white grain and the lowest in ssp. compactum Korn. in the group with 
yellow grain color. 

The content of crude cellulose in white grain samples can serve as a marker for 
low content. Content of the crude cellulose decreases significantly with the removal of 
the sheath.  

Regarding the cultivation of millet for green mass, the doctoral student found that 
the samples with white grain are the most suitable. The biochemical indicators of green 
biomass in millet were established - absolute dry matter 91.89%, moisture 8.11%, crude 
protein 12.16%, crude fat 2.61%, crude cellulose 24.75%, crude ash 9.23% and BEV 
43.14%.  

The performed correlation analyzes show the highest correlation of the 
productivity of one panicle with the number of leaves (r = 0.528 **). There is a weak 
positive correlation with the length of the panicle, and a negative correlation with the 
branches of the ste stem.  

Using a theoretical model, the optimal parameters influencing the yield for the 
conditions of Central Southern Bulgaria have been established. 

Prospective samples of millet have been identified, suitable for direct 
implementation in production in the conditions of Central Southern Bulgaria under non-
irrigated conditions: 

 as a first grain crop № 169 and № 99110020 with expected yields of 300 to 450 
kg / da; 

 as a second crop with a grain yield of № 169, № 136 and № 88110002 with 
expected yields of 250-300 kg / da; 

 as the first crop in the green direction № 91110034 and № 123 with a potential 
up to 4000 - 4500 kg / da green mass and № 169 for combined use for grain and 
green mass. 

 
 
 



7. Contributions to the thesis.  
Based on the experimental work done and the results obtained, the PhD student 

Ivan Aleksiev formulates the following contributions: 
 
 Original scientific contributions 
1. For the first time in Bulgaria on the basis of a unified international classifier a 

complex study of the millet species (Panicum miliaceum L.) was conducted. 
Evaluation information on a complex of morphological and agrobiological indicators for 
260 samples was created. 

2. The phenotypic characteristic and the productive potential of millet samples 
were analyzed. 

3. A correlation analysis was made between the studied 14 biometric indicators 
and their interaction with the others. 

4. A theoretical model of millet with optimal parameters, influencing the yield, for 
the conditions of Central Southern Bulgaria, useful for the improvement work with the 
culture, has been created. 

5. It has been found that the white color of the grain in millet can serve as a 
marker for low content of raw cellulose in the grain. 

 
 Contributions of a confirmatory natur: 
1. The biological ability of millet for fast development and short vegetation period 

has been confirmed. 
2. It has been confirmed that millet can be grown as a second crop on a non-

irrigated area. 
 
  Scientific and applied contributions:  
1. The database of millet samples from the national ex situ collection has been 

enriched with new evaluation information and an opportunity has been created to 
determine valuable germplasm by adaptability, which can be successfully used in the 
selection and improvement work. 

2. Millet samples with high productive potential have been identified, suitable for 
direct implementation in production as the first and second crop with a grain direction, in 
the conditions of Central Southern Bulgaria. 

3. It was found that millet can be grown for green, sown as the first crop on non-
irrigated areas in the town of Sadovo. Samples with high productive potential of green 
mass were emitted and their biochemical characteristics were determined. 
 
8. Critical notes and recommendations 
I have no comment on the materials suggested for review. 
 
9. Published articles and citations. 

   In connection with the dissertation, the doctoral student presents 3 scientific 
publications, published in the ‘‘New Knowledge Journal of Science”, University of 
Agribusiness and Rural Development -  Plovdiv. 
       The total number of points is 30 and meets the minimum scientometric 
requirements for obtaining the educational and scientific Doctor degree in accordance 



with the Law for the Development of the Academic Staff of Republic Bulgaria and the 
Regulations of the Agricultural University. 

The presented self-report objectively reflects the structure and content of the 
dissertation. 

No article citation has been submitted. 
 

CCOONNCCLLUUSSIIOONN::  
        Based on the made analysis of the scientific and applied activity of the doctoral 
student  Ivan Arachangelov Aleksiev, I consider that she meets the requirements of the 
Law for the Development of the Academic Staff of Republic Bulgaria Bulgaria and the 
Regulations of the Higher School of Agribusiness and Regional Development – Plovdiv  
for the acquisition of the educational and scientific degree "Doctor". 

The doctoral student has acquired basic knowledge and skills necessary for 
conducting of scientific research, researching and summarizing the scientific 
information, conducting of field experiments, taking into account the results of the 
performed experiments and chemical analyzes, as well as the most important 
summarizing the results obtained and the formation of scientifically reasoned 
conclusions. During the working process the doctoral student has mastered and applied 
modern methods for statistical analysis of the results. 

 All this gives me a reason to evaluate his overall activity POSITIVELI and to offer 
the venerable Scientific Jury also to vote positively and to award Ivan Arachangelov 
Alexiev the educational and scientific degree Doctor in scientific specialty Crop 
Science. 
 
 
 
 
 
Date: 11.09.2020                                             REVIEWER: ……………………………..                                                                                                       
Plovdiv                                                              (Prof. Dr. R. Ivanova)  

  

 

  


