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REFERENCE 

Regarding: Defense of PhD thesis for academic degree “Doctor”, professional field: 6.1 “Crop 

Production”, scientific specialty: “Crop Production”. 

Candidate: Assistant Ivan Arahangelov Alexiev  from the Institute of Plant Genetic 

Resources-Sadovo, Bulgaria. 

Referee: Prof. Tsvetelina Dimitrova Stoilova  PhD, Institute of plant genetic resources-

Sadovo, appointed as a member of Scientific Jury. 

1. Brief information 

The current reference was written based of order with: № 278 / 19.08.2020 by the Rector of 

the High School on Agribusiness and Regional development  Prof. Mariana Ivanova to be a member 

of the Jury and to write a reference. 

The author of the dissertation: PhD student Ivan Arahangelov Alexiev –Institute of Plant 

Genetic Resources “K. Malkov”- Sadovo, PhD student on individual programme. 

The topic of the dissertation is: Morpho-biological assessment of national collection of millet 

(Panicum miliaceum L.), study opportunities for better utilization. 

2. Brief introduction of the candidate 

Ivan Arahangelov Alexiev was born on 15.05.1961 in Lilyak village, Targovishte district. 

He was graduated in 1986 from the Agrarian University, Faculty of Crop Production, Plovdiv. In 1987 

start working at the Institute of Plant Genetic Resources “K. Malkov”- Sadovo, at Plant genetic 

resources Department as a curator of sorghum and millet and later on the oil crops were added. In 

his carrier he passed through the steps: assistant III degree-1987; assistant II degree-1992 and 

assistant I degree-1995. He is assistant since 2010. 

Ivan Alexiev was trained abroad in two training courses, as follows: 1) Israel Plant Genebank, 

Volcani Center, Agricultural Research Organization (ARO); 2) National Agricultural and Development 

Institute-Fundulea with visit to the National genebank in Suceava, Romania. 

He was trained in Bulgaria, too. He passed the training in the Institute of forage crops - Pleven and 

Agriculture Institute “Dobrudja”- Gen. Toshevo. The main goal of the trainings was to know the 

methods of breeding of sorghum and millet and better utilization of crops. 

Ivan Alexiev took part in 14 national and 23 international projects. He was involved in 29 contract -

agreements with scientific-practical implementation. 

He also took part in six councils of experts and six seminars with focus on yield production and 

quality of grain, through best agricultural practices and training of farmers. 

Ivan Alexiev is an author of 88 publications in total, respectively 11 scientific and 77 scientific –

popular with practical implementation. 

 

3. General description of the candidate’s dissertation 

Preservation and conservation of plant genetic resources (PGR) is duty and responsibility 
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of every nation  and country. There are more than 100 gene banks in the world with aim of 

conservation of PGR. The National genebank in Bulgaria is located at the Institute of PGR – Sadovo, 

Bulgaria, where at about 60 000 accessions from Bulgaria and abroad were preserved.  For some of 

the collections the IPGR genebank is the only place where the crops are preserved, for example, the 

millet (Panicum miliaceum L.) collection is the one of them, which is the research topic of the current 

dissertation. Climate change expressed with drought, extreme high temperature, heavy rainfall and 

floods, etc. caused the changes-degradation in soil fertility and variety structure. Crop millet is 

drought tolerant, its’ seeds needs less water for germination, compared with other cereals, short 

vegetation cycle and absence of pathogens’ damages.  

The millet is in the group of alternative crops, showed better adaptation to dry conditions than 

cereals. In the dissertation a total of 260 accessions of millet were presented with morpho-

biologically characteristics, biochemical composition and opportunity for better utilization.  

The dissertation’s topic is actual today with global climate changes and opportunity for sustainable 

agriculture, bio economy development and its’ utilization as healthy food. 

 The literature review has five parts, respectively: i) millet-importance, distribution, yield; ii) 

ex situ collection objectives and activities of preservation of PGR; iii) origin, crop wild relatives, 

breeding methods; iv) taxonomy properties and botanical characteristics; v) characterization and 

evaluation of PGR. There are 194 citations, 67 in Cyrillic and 127 in Latin.  

 

The general goal was supported with five specific goals: 

One of the specific goal aimed to develop theoretical model for the influence of studied traits on 

optimum yield production of millet in the regions of Central South Bulgaria. Different specific goals 

follow the research work of PGR at different level, as the characterization of the accessions at the 

beginning and at the end selected promised accessions were studied in field trials with different 

research aim.  

 

Methods of research work are in synchrony with the International Standards for 

characterization and evaluation of PGR for Food and Agriculture (Genebank Standards 2014). 

Morphological, phenological, biochemical and phytopathological assessment was done according to 

the International descriptor of millet (Panicum miliaceum L.). Statistical analysis was performed by 

using PSS 19.0 for Windows.  

The utilized methods allowed characterizing and evaluating on big number of accessions 

with different origin with enough information for components of yield production and other studied 

traits. Based on the productivity and number of days to maturity, the most productive accessions 

with earliness and late maturity were grouped.  

The PhD student Ivan Alexiev continued the evaluation of the accessions involving them in 
field trials. He presented results from the two field trials for grain and for green mass. The field trials 
were done using the method of randomized block design with four replications, 10 m2 of each plot, 
For referent variety was used the Russian variety Канелское скороспелое, accepted as a standard in 
Bulgaria.  

 
All field experiments were carried out with optimal agricultural practices and following the 

main agronomical requirements for growing millet, including soil cultivation, dates of sowing, crop 
rotation, harvesting at technological maturity. 
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Ivan Alexiev presented soil-climatic information of the region in details, including agro 
meteorological characteristics, temperature and rainfalls. In this context Ivan Alexiev showed the 
role of millet in the regions with agro-climatic properties. He also presented the soil characteristics 
of the experimental field in Sadovo. 

Results of the research work were gathered several years. The morphological 
characterization was done in details on the 260 accessions of millet. 25 randomized selected plants 
from the experimental plot were measured. The data were obtained from 18 morphological, one 
phonological and biochemical compounds, crude protein and fibers in grain. The data were 
statistically analyzed. 

The scores from phytopathological observations on corn borer damages were collected. 
Analysis of trait variability on each morphological character was performed. The correlation matrix 
was created. The correlation interdependence between morphological, phonological and 
biochemical parameters were calculated. The theoretical model of millet plant (Panicum miliaceum 
L.) with optimal parameters and their influence to the yield production in the region of Central South 
Bulgaria was built. With use of the regression equation the role of each morphological character and 
its’ influence on plant yield was found through analysis of correlation interdependences. 

The new theoretical model of millet showing the exact interdependences between 
quantitative traits and yield production will be useful for future breeding activities and research 
work. 

In this context the PhD student characterized the 260 accessions from the whole collection 
of millet, as at the last level he selected the best accessions with valuable traits and included them in 
comparative field trial. 
The two field trials were carried out with millet for grain – Ist seasonal crop. The accessions showed 

the best results were with cat. No 169 and № 99110020 with high productivity. The average yield 

was ranged from 300 to 350 kg/ da and in some cases with favorable agro-meteorological conditions 

they resulted better with 400 kg/ da. There was one more field trial for grain as second seasonal 

crop on the rain fed condition. There were selected three accessions with better yield production 

compared with control variety, as from accession with cat. No 169 the highest average yield from 

the three years of experimental work was 33.2% more than standard, followed by the accession with 

cat. № 136 (32.8%)  and cat. № 88110002  (29.0%). 

Part of the plant material (50 nr.) was studied for the green mass production for the first 

year, and 11 accessions were selected and included in comparative field trial. 

The yield production of green mass for the two accessions, with cat. № 91110034 и cat. № 

123 was registered with 4000-4500 kg/ da. The evaluation of combine aim, for grain and green mass 

was investigated, where accession cat. No 169 showed the best results.  The whole information from 

the studied collection was of main importance for the breeders of millet, who will be facilitated with 

selected accessions to breed new varieties and everyone who is interested as alternative crop to 

solve new challenges from different challenges, including climatic changes, and other abiotic stress 

factors. The farmers as beneficiaries will be the second group who will be interested from the millet 

crop, to be grown in marginal area.   

The presented research work and the obtained results are the work of Ivan Alexiev and his 
long research experience at the Plant Genetic Department of the Institute of plant genetic resources 
– Sadovo, Bulgaria.  

 
4. Evaluation of dissertation’s structure and content. Opinion on abstract of dissertation.  
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The structure of the dissertation was written according to the requirements of Low for the 

development of the Academic staff in the Republic of Bulgaria. The duty parts of the dissertation 

were balanced by size (number of pages), as follow: introduction- 2 p., literature review -18 p., 

general goal and specific goals – 1 p., material and methods – 21p., results and discussion – 47 p., 

conclusions – 3 p., contributions – 2 p., literature – 11p. 

The dissertation was written on 173 p., out of which 16 p. are applications with tables. The 

scientific work contains 56 tables, presented in the main text and 3 tables in applications, 35 figures 

and 18 pictures in the main text. The conclusions are 16 numbers presented in 3 pages. The 

contributions are presented in 2 pages. Publications on the dissertation topic – 1 p. declaration from 

the PhD student Ivan Alexiev for the originality of the research work, conclusions and contributions 

of the dissertation – 1p. 

The dissertation work was written in a good Bulgarian language with scientific style with 

utilization of the specific scientific terminology of plant genetic resources, mastered during research 

experience at the Institute. 

 

As a result of the carried out research work the 16 conclusions were formulated, with which 

I am fully agreed. Here I present the most significant, with practical implementation: 

 

 It was established the collection of millet (Panicum miliaceum L.) on biological traits, 
origin and main taxonomical traits for type, shape of panicle and color of grain. Every 
sub species was characterized with specific traits, as follows: the shape of panicle 
and color of grain.  Each sub species was characterized with type of shape, the 
density and location of panicle. 

 It was established accessions with high value of the yield components. The half of 
the studied accessions (51.2%) possessed productive panicle with high productive 
yield potential. There were selected 29 accessions with high potential of productivity 
on the trait: weight of panicle.  

 It was created theoretical model of the millet plant through utilization of regression 
equation, showing the influence of some morphological characters on the millet 
productivity. 

 There were selected perspective accessions of millet suitable for direct growing in 
the farm under the conditions of Central South Bulgaria without irrigation. 
 

The volume of the research work of the dissertation is correct written in the abstract of the 
dissertation with 45 p., included 12 tables, 5 figures and one picture. 

 
5. Assessment of the contribution significance for science and practice. 
I accept and assess positively the scientific contributions of the PhD student, Ivan Alexiev 
which are the results of the length of his scientific work.  
I consider the presented contributions are significant for breeders, researchers and for 
farmers. 
The three types of contributions were formulated at the end of the dissertation:  
 
Contributions with original character: 

 The collection of 260 accessions of millet (Panicum miliaceum L.) was characterized 
and evaluated on morphological, agronomical and biochemical parameters for the 
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first time. The data base with passport and complex of evaluated information was 
created. 

 The correlation matrix was built with correlation analysis between each parameter 
and its’ dependence with others. It was established interdependences among the 
yield components and their direct and indirect influence on plant productivity. 

 There were established the optimum parameters of the yield components which 
influenced the yield production in the conditions of the Central South Bulgaria. 

 It was done a theoretical model of millet plant with optimum parameters, which may 
affect the yield production under the conditions of Central South Bulgaria. The 
model will be of significance for breeding activity, research work, young scientists 
and farmers who is interested from the alternative crops. 

Contributions with confirmation character: 

 It was confirmed biological property of millet plant to reach maturity stage for a 

short period, in average of 58.9 numbers of days. 

 There were confirmed the values of length of the panicle in different sub species of 

millet, as follows: three subspecies with long panicle and two subspecies with short 

panicle.  

 There were selected accessions of millet suitable for growing as second seasonal 

crop under rainfed conditions. 

 

 
Scientific–applied contributions: 
 

 The ex situ collection data base were enriched with new information of evaluation at 
different level – characterization according to the Int. descriptor on morphological 
traits, agro-biological, biochemical content, resistance to corn borer and high yield 
productivity. 

 There were established accessions of millet with high productive potential suitable 
for direct use as the first or second seasonal crop for grain or green mass or 
combined under the conditions of Central south Bulgaria. 

 It was established the millet is possible to be grown for green mass as first seasonal 
crop under rainfed conditions in the region of Sadovo. There were selected 
accessions with high productive potential for green mass. 

 
 
6. Publications  
 
There were presented three publications of the PhD student, Ivan Alexiev as an individual 
author. He published the results from the research work of millet collection, which added 
the popular effect and may increase the use of the achievements. The all publications were 
in the scientific journal “Novo znanie” which was registered in National referent list (NACID).    
 
7. Critical remarks and recommendations 

 
 I would like to add remarks concerning part with Soil and Climatic characteristics, 

which was presented in details, with excellent information, but it was not connected 
with different stages of millet plant development, more specific with beginning and 
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longevity of each stage, and with different accessions. It was not connected with 
yield production and yield components of different accessions. 
 

  In Results and Discussion the information from other authors with confirmation or 
different results, were little. It would be possible to mention more information 
concerning similar researches. 

 

8. Questions: 
I would like to ask Ivan Alexiev the follows questions: 
 
 Please, provide information how it will be possible to improve the utilization of your 

results of the collection of millet? Tell us about the different ways to reach big 
number of beneficiaries? 

 Is the research information entered already in the EURISCO electronic catalog? 
How many requests do you receive per year and who is interested from millet? Do 
you receive feedback from the recipients?  

 Are you planning to work in breeding direction, for creating new variety, as in 
Bulgaria there is no released variety yet? 
 

9. Conclusions: 
 

The presented dissertation from assistant Ivan Alexiev is according to the requirements 
of the Low for academic career of researchers in the Republic of Bulgaria and according to 
the regulations of High School for Agribusiness and Regional Development and its’ 
application. The dissertation is written convincingly, using the results from the long period of 
research work. The used methods are specific for plant genetic resources at different level of 
investigation: for characterization and evaluation and at the end for selecting the best 
accessions for comparative field trials with productive aims for grain and green mass. The 
dissertation contains the scientific and scientific application contributions for science and 
practice. The research work is the result from individual scientific work of Ivan Alexiev, he 
has enough theoretical knowledge and practical skills to do research experiments on plant 
genetic resources in the discipline “Crop production””. 

 

Based on all these facts I give my POSITIVE vote for the dissertation of assistant Ivan Alexiev 

and recommend to the Scientific Jury to award Ivan Alexiev with academic degree “Doctor”, 

professional field: 6.1 “Crop Production”, scientific specialty: “Crop Production”. 

 
 

Date: 11.09.2020     Reference prepared by: 
Sadovo      /Prof. Tsvetelina Stoilova PhD/ 

 
 
 


