
REVIEW 
by Prof. Dr. Darina Dimitrova Valcheva, member of scientific jury 

for awarding the educational and scientific degree of “Doctor” to candidate Ivan Arhangelov 

Aleksiev, under a procedure announced by UARD – Plovdiv 

 

1. General information 

- The Review was drawn up on the basis of a decision of SJ, appointed with Order of the Rector of  

the University of Agrobusiness and Rural Development (UARD) Prof. Dr. Mariana Ivanova on the 

grounds of Art. 9 of the Law on the Development of the Academic Staff in the Republic of Bulgaria 

and Art. 43, para. 1 and 2 of the Regulations for organizing and conducting training in the 

educational and scientific degree of Doctor of UARD for evaluating and conducting public defence 

of doctoral dissertation  

- The author of the dissertation is Ivan Arhangelov Aleksiev, who is an Assistant Professor at the 

Institute for Plant Genetic Resources (IPGR) in Sadovo, curator of millet, sorghum and oil crops. 

Aleksiev is an agricultural engineer who completed his higher studies in 1986. For many years 

along with his scientific work, he headed the Extension Service and Marketing at IPGR-Sadovo, 

which helped him to be informed about the issues in Bulgarian agriculture and provided solutions 

on how science can help the agricultural producers. 

- The topic of the dissertation is: “Morpho-biological evaluation of the national collection of proso 

millet (Panicum miliaceum L.) and investigation of the possibilities for its use”; 

 

2. General introduction of the dissertation – Over the last 20-30 years, the weather conditions in 

the country have been changing. The average monthly temperatures have reportedly increased, there 

has been lack of sufficient rainfall during the vegetation of farming crops, as well as periods of 

severe drought and abundant rainfall. The climate shifts entail the use of crops adaptable to abiotic 

factors. Among the so called alternative crops, millet is strongly drought resistant and suitable for 

grain and green mass production under conditions of abiotic stress. In Bulgaria, millet is listed as 

one of the relatively “forgotten” crops grown on small areas. It’s not included in breeding activities 

and therefore no Bulgarian cultivars have been created. The topic of millet production and 

evaluation of the national collection for direct introduction of accessions into production is of 

present interest, timely and very valuable for both science and Bulgarian agriculture. The aim of 

this dissertation is to study and evaluate 260 millet (Panicum miliaceum L.) accessions from the 

national collection by morphological, agrobiological and biochemical indicators with view to 

effective use of the crop in the agricultural practice and breeding improvement work. To achieve 

this aim, the doctoral student performed comparative assessment by morphological, agrobiological 

and biochemical indicators; a statistical description of the interaction between the studied factors 

and development of a theoretical model of the optimal millet variety for the conditions of Central 

South Bulgaria. Aleksiev studied the possibilities for direct introduction of accessions into millet 

production for grain as culture I and II and for green mass.   

 

3. Structure and content of the dissertation – The dissertation is very well structured. The topic is 

elaborated on a total of 173 pages, including Introduction – 2 pages, Literature Review – 19 pages, 

Material and Methods – 12 pages, Soil and Climatic Description – 10 pages, Results and Discussion  

– 96 pages, Conclusions – 4 pages, Contributions – 2 pages. In the dissertation were used 194 

literature sources, of which 67 in Bulgarian and 127 in foreign languages. The analysis is supported 

with data distributed into 56 tables, 18 pictures and 35 figures. The results were statistically 

processed with suitable mathematical analyses and with excellent interpretation considering the 

year conditions when the experiments were conducted. The author is well-versed on using the 

literature sources and not only did he give reasons for the dissertation topic, but he also compared 

the results he obtained to studies from other authors. The dissertation impresses with good scientific 

style and precise, analytical wording. Assist. Prof. Aleksiev skillfully performed the morpho-

biological evaluation of the accessions and described them by subspecies and colour. The results are  



presented in figures, which suitably illustrate the findings. The analysis of variance explains the 

existing diversity of forms in the studied collection. The investigation performed on 260 accessions 

from the national millet collection shows great diversity of germplasm by the main taxonomic 

attributes for the species by means of ocular estimate. By panicle form, the accessions cover the full 

millet subspecies diversity. The greatest part was occupied by the ones with branched panicle, 

followed by those with oval, semi oval and drooping panicle, and the lowest share was taken by the 

ones with scattered panicle. The red and yellow accessions were predominant, but 116 accessions 

were reported within the whole colour range. The least number had white-coloured grain. A 

correlation analysis was conducted between the 14 bometric indicators and it showed 6 proven 

strong, 15 proven moderate and 28 proven weak correlation relationships. On the basis of the 

results, Aleksiev describes the optimal millet (Panicum miliaceum L.) plant for the conditions of 

Central Southern Bulgaria with the following parameters: height from 90 to 110 cm, 8 to 10 leaves 

on the central stem, its branches are up to one (it’s preferable that there are none), the flag leaf 

length is from 25 to 35 cm, the leaf width is from 1.25 to 2 cm, the panicle length can vary from 27 

to 37 cm or about 20 cm, and its vegetation period is from 63 to 75 days. The specified model 

determines the direction of improvement work on the crop, and it mainly focuses on millet for 

grain. The developed theoretical model of a millet plant is intended for the conditions of Central 

Southern Bulgaria. The analysis of the direct and indirect effect of the indicators shows that the 

number of leaves is the most significant indicator which affects yield. It has the highest direct 

coefficient, the highest total indirect coefficient and strengthens the effect on yield of five of the 

other indicators. A branching stem has a negative direct coefficient, has the only negative total 

indirect coefficient and has four negative indirect coefficients for the total effect with other 

indicators. 

The dissertation also includes analyzes of the results from testing advanced millet accessions 

grown as culture І and ІІ and for green mass. Specific scientific conclusions and recommendations 

for the practice were made.  

The abstract is well structured and truthfully presents the dissertation. 

 

4. Scientific and applied science contributions of the dissertation – As a result of the conducted 

research, in the doctoral dissertation were drawn 16 conclusions, which are valuable for the 

agricultural science. They are well formulated and provide guidelines for the potential and further 

research on proso millet. Scientific and applied science contributions were drawn and some of them 

are original in their nature. It is the first time in Bulgaria a complex research has been conducted, on 

the basis of a unified international classifier, on millet (Panicum miliaceum L.). The subspecies 

diversity of the studied accessions from the millet collection, their phenotypic characteristics and 

evaluation by economic and biochemical indicators have been established. Evaluation information 

has been created on a set of morphological and agrobiological indicators for 260 accessions, which 

is significant for the future development of the collection, its enrichment, use and storage ex situ. 

The interrelations between the structural elements of yield were established as well as their direct 

and indirect effect on productivity. The optimal parameters which affect yield were specified for the 

conditions of Central Southern Bulgaria. A theoretical model of millet with optimal parameters 

affecting yield, for the conditions of Central Southern Bulgaria was created, which is useful for the 

improvement work on the crop. It was established that the white colour of millet grain can serve as 

a marker for low content of crude cellulose in the grain.  

The applied-science contributions are also very valuable for the agricultural practice. The 

experiments conducted under this dissertation and analyses of results provide an opportunity to 

enrich the database of millet accessions in the national ex situ collection with new evaluation 

information and create an opportunity to identify valuable germplasm by adaptability, which can be 

successfully used in the breeding improvement work. Millet accessions of high productivity 

potential have been established, which are suitable for direct introduction into production as first 

and second crop intended for grain, for the conditions of Central Southern Bulgaria. It was 

established that proso millet can be grown for green mass, sown as first culture on non-irrigated 



areas in Sadovo. Accessions of high productive potential for green mass were selected and their 

biochemical characteristics were determined.   

 

5. Critical notes and recommendations – I have no significant critical notes for the author of the 

doctoral dissertation. Some technical mistakes can be seen – a missing letter in a word, commas in 

sentences, but they are few. In the summaries at the end of the sections some of the sentences are 

repeated. It would be better to rephrase them. These remarks in no way diminish the value of the 

dissertation and I have not considered them for the final evaluation. 

 

6. Questions to the candidate – Does the conducted research give grounds to begin breeding 

improvement work in Bulgaria or is it better to use foreign varieties to introduce into production? 

 

7. Publications – Assist. Prof. Aleksiev has submitted 3 publications in relation with the 

dissertation where he is the only author, which were published in the Novo Znanie magazine of 

UARD. 

 

8. Conclusion - On the basis of the research methods and correctly performed experiments applied 

by the doctoral student and the summaries and conclusions drawn, I consider that the submitted 

doctoral dissertation meets the requirements of the Law on the Development of Academic Staff in 

the Republic of Bulgaria and the Regulations of  UARD for its application, which gives me reason 

to evaluate it  favourably. 

I would like to recommend to the honourable Scientific Jury also to vote favourably and to 

award to Assist. Prof. Ivan Arhangelov Aleksiev the educational and scientific degree of “Doctor” 

in scientific specialty Plant production, professional filed 6.1 . 

I would like to recommend to the honourable Scientific Jury also to vote favourably and to 

award to Assist. Prof. Ivan Arhangelov Aleksiev the educational and scientific degree of “Doctor” 

in scientific specialty Plant production, professional filed 6.1 Plant production. 
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