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University of Plovdiv, appointed a member of the scientific jury by order № 417 / 18.12.2020. 
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 The materials submitted for review by Dimitrinka Stoilova Krusheva, file 

203401001 contain the full set of documents corresponding to ZRASRB and art. 43 para. 

development of the regions, Plovdiv. 

 1. Brief introduction of the candidate 

 Dimitrinka Stoilova Krusheva was born in the town of Sliven on September 25, 

1977. She completed her secondary education at the Technical School of Agricultural 

Mechanization. In 2001 she received a bachelor's degree in agronomy from the Burgas Free 

University. In 2003 he graduated from the same university with a Master's degree in 

agronomy, majoring in Organic Agriculture. 

 Dimitrinka Krusheva has 16 years of total work experience. For 5 years she worked 

as an analyst in a laboratory at Big Bulgarian Mills AD - Sredets. In 2009 he started working 

at the Experimental Station for Agriculture in Sredets. In the same year, after successfully 

passing a competition, she was appointed as a research associate at the SPC, Sredets (now the 

Scientific Center for Agriculture), where she still works. 

 In 2020 she was enrolled in doctoral studies - an independent form of study in the 

doctoral program "Plant Breeding" at VUARR-Plovdiv. She has successfully passed the 

doctoral minimum exams set in her individual curriculum. By order of the Rector of VUARR, 

№416 / 18.12.2020 the doctoral student was expelled with the right to defense. 

 Under the Erasmus program, Dimitrinka Krusheva conducted short-term trainings at 

universities in Macedonia, Turkey, the Czech Republic, Romania and a practical seminar in 

China. 

 As a member of the working teams at IZ-Karnobat, IRGR-Sadovo, DZI-General 

Toshevo and IFC-Pleven, she participated in the development of the following research 

projects: “Enrichment of genetic diversity in barley and creation of varieties with high 

productivity, improved grain quality resistant to abiotic and biotic factors." ; "Creation of new 

high-yielding varieties of ordinary winter wheat with complex of economic qualities and high 

ecological plasticity, suitable for the dry regions of the country”; "New high-yielding varieties 

of common and durum wheat, triticale and barley, resistant to various types of abiotic and 

biotic stress" and "Genetic resources, selection and seed production of cereal fodder grasses". 

 Dimitrinka Krusheva is the author and co-author of a total of 11 publications. In 

connection with the developed dissertation the doctoral student has presented 5 scientific 

publications. According to the Regulations for application of ZRASRB, these publications 

cover the minimum scientometric requirements of 30 (31,67) points, necessary for admission 

to the defense of a dissertation for obtaining the educational and scientific degree "Doctor". 

 Dimitrinka Krusheva has good computer, technical and organizational skills, which 

is reflected in her dissertation. 

 2. Relevance of the problem 



2 
 

 The artificially created cereal triticale represents exceptional achievement in plant 

selection. It combines a number of positive qualities of wheat and rye such as, suitability for 

growing poor and acidic soils, high productive potential, high content of protein and lysine in 

the grain, resistance to diseases and weeds. Triticale has great potential as a new source for 

increasing grain production in less suitable areas for traditional cereals. 

 The main industries using triticale production are: fodder production, bakery, 

confectionery and alcohol industry, and the latest data show the use of triticale as an energy 

crop. 

 The agotechnical advantages of triticale are determined by its resistance to adverse 

environmental factors, mainly related to soil and climatic conditions. 

 The researches and the obtained results regarding the influence of the most 

important agro-technical factors, such as sowing time, sowing rate and fertilization on the 

productivity of triticale crop, are not one-way. The opportunities offered by the culture and 

the lack of unambiguous data related to the optimization of the technological units in 

agricultural technology require further research, with a view to a more complete study of its 

productive potential. 

 Said so far gives me reason to believe that the topic of the developed doctoral thesis 

is relevant, useful and practically applicable. 

 3. Purpose, tasks, hypotheses and research methods 

 Referring to the available information on the topic, the PhD student set herself the 

goal: To study the complex interaction of factors sowing time, sowing and fertilizer rate in 

triticale cultivation under specific Strandzha conditions and their impact on grain productivity 

and quality. 

 To achieve the set goal, the following tasks are formulated 

 - To study the growth and development of triticale varieties at different sowing dates 

in the Strandzha region. 

 - To establish the influence of sowing dates, sowing rate and nitrogen fertilization 

on structural elements of triticale crops. 

 - To establish the influence of sowing dates, sowing rate and nitrogen fertilization 

on structural components of triticale yield. 

 - Evaluation and analysis of the average yields on the agro-technical indicators for 

Vihren variety and Rozhen variety. 

 Two varieties of triticale were included in the study. The variety Vihren was created 

in DZI - G. Toshevo by the method of interspecific hybridization. It is characterized by high 

productivity, cold and winter hardiness, disease resistance, suitable for both feed grain and 

green mass. 

 The Rozhen variety was created in IIRD-Sadovo by the method of inter-varietal 

hybridization. It is characterized by high productivity, resistance to lodging and plowing, 

suitable for feed grain and green mass. 

 To solve the set tasks in the period 2011-2013 field experiments were conducted in 

the experimental field of the Scientific Center for Agriculture - Sredets. According to the 

scheme presented by the doctoral student, it can be seen that the experiment with each of the 

varieties is three-factor, set according to a block scheme in four repetitions with the size of the 

harvest plot of 25m2. The tested factors are: sowing rate (B) with three stages (450 hp / m2; 

560 hp / m2 and 700 hp / m2); nitrogen norm (C) with four stages (N0; N6; N10 and N14) 

and three sowing terms (D) - (1-5.X; 15-20.X and 1-5.XI). 

 The technology of cultivation generally accepted for the culture is applied. 

Harvesting is done manually in the full maturity phase. To establish the elements of 

productivity, an assessment was made of 25 plants from repetition. The signs of plant height, 

productive brotherhood, class length, number of grains in a class and grain weight in a class 
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were removed. Yield (kg / da) is evident at 13% grain moisture. Laboratory analyzes took into 

account the mass of 1000 grains, the content of crude protein, crude fiber, starch, crude fat, 

ash and the content of phosphorus and potassium in the grain. The analyzes were performed 

in the laboratory of the Institute of Agriculture, Karnobat. 

 The mathematical processing of the data from the conducted field experiments and 

laboratory analyzes were done with the software package SPSS 20, applying variation and 

variance analysis. The overall statistical assessment of the presence and absence of significant 

differences between the variants was determined by the ANOVA method. The private 

statistical assessment of the level of evidence between the variants was performed using 

Student's criterion (t) and Fischer's marginal differences (GD). 

 What has been described so far gives an idea of both the volume and the labor 

intensity of the work done by the doctoral student. 

 4. Visualization and presentation of the obtained results 

 The presented dissertation is written on 162 pages and is illustrated with 36 copies. 

tables and 26 pcs. figures. In terms of composition, the work is organized correctly. The 

individual parts are well balanced and fully meet the requirements for dissertation work: The 

introduction is located on 2 pages; The literature review occupies 22 pages; Purpose and tasks 

are on 1 page; Material and methods are described on 7 pages; Soil-climatic and agro-

technical characteristics of the region are made on 11 pages; Results and discussion include 

84 pages; The conclusions and contributions are on 3 pages; The literature is described on 28 

pages. 

 The dissertation is written in a good scientific style. 

 5. Discussion of the results and used literature 

 The doctoral student Dimitrinka Krusheva presented the state of the developed 

problem, analyzing 242 scientific publications. Of these, 135 are in Cyrillic and 107 in Latin, 

which is a good testament to her awareness of the issues covered by this dissertation. 

 In the section "Results and discussion", which occupies 53% of the total volume of 

the dissertation, the results obtained from the analyzes are interpreted and a characteristic and 

complex assessment of the studied options is made, corresponding to the set tasks.  

 Initially, the doctoral student made an analysis of the data showing the peculiarities 

of the phenological development of the culture under the influence of the specific climatic 

conditions of the region, as well as according to the influence of the studied factors. 

 It was found that in all three sowing periods (D) the duration of the interphase 

periods from sowing to germination and from germination to twinning depends mainly on the 

temperature conditions of the year. A shorter interphase period (germination-twinning) was 

reported for the Rozhen variety compared to the Vihren variety, despite the fact that they 

developed under the same conditions. 

 In the analysis of the twin-spindle interphase period, it was found that during the 

second and third year of study this period in both varieties, regardless of the sowing period, is 

shorter. The influence of the light stages explains the sharp shortening of the period of the 

year with late twinning 

 During the years of study, the period from spinning to hatching in the Vihren variety 

lasts between 20 to 40 days, and in the Rozhen variety it is between 24 to 33 days. The 

shortest period, regardless of the date of sowing, was reported in the third year, when there 

was a prolonged spring drought. These data give the doctoral student reason to believe that 

the culture's response to drought is to accelerate its development. It is reported that the Vihren 

variety enters the hatching phase 2 to 10 days later than the Rozhen variety. Despite the later 

entry into the hatching phase, it was found that it matures 3 to 6 days earlier than the Rozhen 

variety. 
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 Regarding the influence of the studied factors on the number of sprouted plants, 

regardless of the sowing period (D), the data show that the highest number of sprouted plants 

was reported in the combination B3C3- (700hp /m2.N10) in both varieties.  

 The conducted three-factor dispersion analyzes show that in the Vihren variety the 

influence of the sowing rate factor (B) is the strongest, followed by the fertilization factor (C). 

In the study period for this variety, the interactions between the studied factors were 

statistically insignificant. In the case of the Rozhen variety, the influence of the sowing rate 

factor (B) has also been proven, as well as the triple interaction between the factors. Based on 

the results obtained, it was concluded that the number of sprouted plants, which determines 

the density of crops, in both varieties, is not affected by the sowing date (D). 

 The height of the plant and the productive brotherhood are signs that are determined 

mainly by the hereditary features of the respective genotype. However, they are also 

influenced by environmental conditions and applied agronomic factors. With regard to the 

height of the plant, the doctoral student found that the Vihren variety has proven both the 

independent influence of factors and the interaction between them. In this variety, the 

fertilization rates (C) have had the strongest impact on the studied trait, and with an increase 

in the fertilizer rate, an increase in plant height was also reported. Similar results were 

reported for the Rozhen variety. 

 Comparing the results of the two varieties, the doctoral student found that in terms 

of plant height, the Vihren variety formed taller plants at earlier sowing dates, and the Rozhen 

variety - at later sowing dates. 

 The number of brothers formed by the end of the twinning phase is one of the main 

factors for the formation of maximum seed density. In order to achieve a higher yield, it is 

important what part of these brothers is productive. The study found that the Vihren variety is 

superior to the Rozhen variety in the number of productive brothers, regardless of the effect of 

the studied factors. In both varieties, the fertilization rate had a stronger effect on the number 

of productive brethren. It was found to be highest at fertilizer rate C3 (N10). 

 The analysis of the results regarding the influence of the studied factors on the 

structural elements of the yield shows that they are decisive, although to a different degree. In 

the case of the Vihren variety, it was found that a longer class length was observed in the 

variant with earlier sowing (D) and a higher dose of nitrogen fertilization (C). The results of 

the behavioral analysis of variance show the proven independent influence of the factors 

sowing time and fertilization rate, as well as the interaction between them. 

 In the case of the Rozhen variety, it was found that the length of the class is not 

significantly affected by the sowing dates (D) and sowing rates (B). The analysis of the results 

shows that with increasing fertilizer rate an increase in the length of the class was reported. 

 Comparing the data for the two varieties, it can be seen that the Vihren variety has 

formed longer classes, regardless of the action and interaction of the studied factors. The 

largest length of the class in the variety Vihren was reported in the variant D1В2С4 - 14.3 cm, 

and in the variety Rozhen in the combination D3В3С4 - 12.3 cm. 

 With regard to the number of grains in the class, which is one of the most important 

structural elements of the yield, it was found that in both varieties the influence of the 

fertilizer rate factor is statistically significant. Taking into account the action of the factors 

sowing time (D) and sowing rate (B), regardless of the fertilization rate (C), it was found that 

the Vihren variety with the highest average number of grains in a class distinguishes plants 

from the second sowing period D2 and the average sowing rate B2. The results of the three-

factor analysis show that only the influence of the fertilizer factor on the trait number of 

grains in a class is statistically significant. The reported results for the variety Rozhen are 

similar. And in this variety the differences in terms of the trait are more significant depending 
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on the levels of fertilization. On average, for all variants in the experiment, a higher number 

of grains in a class was reported in the Vihren variety than in the Rozhen variety. 

 The average data on the trait weight of grains of both varieties show that it does not 

differ significantly in different sowing dates and sowing rates. Regarding this feature, more 

significant differences were reported in the studied levels of nitrogen fertilization. On average 

for the experiment, according to the fertilization levels, it was reported that the grain weight 

of the Vihren grade varies from 0.9553 g for C1 (N0) to 1.1572 g for C4 (N14). The variation 

in the Rozhen variety is from 0.9447 g for C1 (N0) to 1.2294 g for C4 (N14).  

 From the overall analysis of the results it is indicated that a higher grain weight per 

class was found in the Rozhen variety, regardless of the reported lower number of grains per 

class. In both varieties, fertilization is the factor that has a proven influence on the 

manifestation of the studied trait. 

 Several physical indicators were used in the study to characterize grain quality. One 

of the most important is the mass of 1000 grains or so. absolute mass. According to the 

sowing dates (D) and the sowing rate (B), the best results were reported for the variety 

Rozhen in the combination D3B1 - the absolute weight amounts to 44.944 g, and for the 

variety Vihren in the combination D1B1 - 34.125 g. In both varieties, a proven influence of 

the fertilizer factor and the interaction between the three factors has been established. Of all 

the studied variants, the highest mass per 1000 grains in the variety Vihren was reported in the 

triple combination D1B2C4 -37.00 g, and in the variety Rozhen the combination D3B2C4 - 

47.525 g. 

 Since the high biological value of the triticale crop compared to other cereals is due 

to the higher protein content in the grain, the doctoral student also paid attention to this 

feature. In both studied varieties, a larger amount of crude protein was reported in 2012, 

which is characterized by higher temperatures during the growing season. Summary data on 

crude protein content show that the least crude protein in the grain accumulates in unfertilized 

variants, regardless of the date and rate of sowing. With an increase in the fertilizer rate, an 

increase in the percentage of crude protein was also reported. In the Vihren variety, 12.49% 

was reported for the D1B2C4 combination, which is 2.15% more than the non-fertilized 

variant. For the combination D2B3C3 is 12.25% and for D3B1C4 is 12.50%. For the variety 

Rozhen the values are: D1B3C3 - 12.25%; D2B2C3 - 12.83% and for D3B2C4 - 12.24%. 

 Analyzing the data on the content of crude protein depending on the sowing date, 

the doctoral student found that regardless of the levels of fertilization during early and late 

sowing, the Vihren variety accumulates more crude protein than the Rozhen variety. 

 Regarding the trait lysine content in the grain, the summarized data show that in 

both varieties the highest values were reported for the triple combination D2B2C3 - 3.88% for 

the variety Vihren and 3.60% for the variety Rozhen. Referring to all the information 

gathered, the doctoral student points out that at lower and medium fertilizer rates the lysine 

content is higher. 

 Regarding the phosphorus content in the grain, it was found that it varies from 

0.45% for the variant D3В2С2 to 0.71% for D2В2С2 in the variety Vihren and from 0.40% 

for D1В3С1 to 0.65% for D3В1С3 in the variety Rozhen. In both varieties there was a 

tendency to increase the percentage of phosphorus in later sowing. 

 The biennial data on the potassium content do not reveal any regularity in its 

change, which is due to the studied factors. It was found that it varies from 0.41% for the 

variant D3В3С1 to 0.51% for D1В12С4 for the variety Vihren and from 0.34% for the variant 

D2В1С4 to 0.51% for D1В2С1 for the variety Rozhen. 

 Data on the content of starch, ash, fat and fiber in the grain are also presented, 

depending on the fertilization rates. A decrease in the percentage of starch and ash was 

reported with an increase in the fertilizer rate for both varieties. 
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 The Rozhen variety has a higher percentage of fat in the grain with an increase in 

fertilizer rates, at the expense of the percentage of fiber. In the Vihren variety the dependence 

is reversed. 

 Grain yield as the most important indicator determining the benefit of the cultivated 

crop was also analyzed by the doctoral student depending on the action and interaction of the 

studied factors. For the Vihren variety it was found that according to the sowing term the 

highest average yield was obtained with the combination D2В2С4 in the amount of 562.25 kg 

/ da and with D3В2С4 in the amount of 563.25 kg / da. According to the sowing rate, higher 

yields were reported at the sowing rate of 560 hp / m2 (B2). 

 Nitrogen fertilization is generally a factor that has a beneficial effect on yield in all 

cereals. From the conducted research and the obtained results it is seen that with increasing 

the level of nitrogen fertilization (C) the yields of all variants tested in the experiment also 

increase. It was found that in the variety Vihren the relative increase of grain yield compared 

to the unfertilized variant (C1), obtained by fertilization with N14 (C4) is 151%, when 

fertilizing with N10 (C3) is 144% and when fertilizing with N6 norm (C2) ) is 127%. 

 In the Rozhen variety, according to the sowing term, higher average yields were 

realized in the combinations D2B2C4 in the amount of 552.00 kg / da and in D3B3C4 - 

544.50 kg / da. According to the sowing rate, higher yields are reported for variants B2 and 

B3 (560 and 700 hp / m2). With regard to nitrogen fertilization (C), it is reported here that the 

highest yield was achieved at the highest nitrogen rate. The increase in grain yield compared 

to the unfertilized variant is analogous and approximately the same as that of the Vihren 

variety. 

 The results of the analysis of variance in both varieties show that the tested factors, 

both individually and in combination, have a statistically significant influence on the 

formation of the yield. In the different combinations (36 in total) between the studied factors, 

the increase was different. 

 Along with the general statistical assessment of the presence or absence of a proven 

influence of the examined factors, the doctoral student also made a private assessment of the 

specific differences between the options. Regarding the sowing period (D) for the Vihren 

variety, the differences in grain yields are statistically insignificant, which means that it does 

not have a significant effect on its formation. For the Rozhen variety it was found that at the 

second sowing date D2 (15-20.X.), The grain yield was proven, although at the lowest level 

higher than the one reported at the first sowing date. 

 Regarding the influence of the sowing rate factor (B) in both varieties it was found 

that a proven higher yield was realized in B2 and B3 compared to B1. 

 The results for the reported yields and the established differences between all 

combinations of the fertilization rate factor in both varieties are one-way. This once again 

confirms the findings so far that the factor that has the strongest impact on yield is 

fertilization. For the Vihren variety the highest yields were reported at fertilization rates C4 

and C3. It was found that all possible differences in terms of yield between the degrees of this 

factor are statistically significant. 

 For the Rozhen variety, slightly lower yields were reported during the study period 

than for the Vihren variety. Nevertheless, the same trend was found here - with increasing 

fertilization rate and yields are higher. All analyzed differences are statistically significant, 

which determines the significance of the fertilizer factor on the formation of yield. 

 The results for grain yield at different sowing dates (D) in combination with sowing 

rates (B) for the Vihren variety show that it is highest in the combination D2B2, followed by 

D2B3, D1B3 and D3B2. For the Rozhen variety, the highest yield was also reported for the 

combination D2B2, followed by that reported for D2B3, D3B3 and D1B3. The highest yield 

was realized when combining the second sowing date (D2) with the second sowing rate B2 
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(560 hp / m2). In both varieties it was found that of the possible 9 combinations between the 

factors, only the differences between the second and third degree of the sowing rate factor, 

regardless of the sowing date, are statistically unreliable. 

 The analysis of the results regarding the change of yield at different sowing dates 

(D) in combination with the fertilizer norms (C) for the Vihren variety shows that the highest 

yield was obtained with the combination D2C4. The differences in the yield reported at the 

fertilization rates N10 and N14 (C3 C4) for all three sowing dates are statistically 

insignificant. This means that the lower fertilizer rate has approximately the same effect on 

yield formation. All other differences are significant, although with different levels of 

significance. In general, there is a tendency to increase the yield with increasing fertilizer rate. 

The reported yields of the Rozhen variety are again slightly lower than those established for 

the Vihren variety. And in this variety the highest yield was reported in the combination 

D2C4. Only the differences between the third and fourth fertilization rates (N10 and N14) in 

combination with the three sowing dates are statistically insignificant. 

 Taking into account the influence of the combinations between the factors sowing 

rate (B) and fertilization rate (C), it was found that in the case of the Vihren variety the 

highest yield was realized in the B2C4 variant. Regarding the differences between the 

combinations of the two factors, it can be seen that they are statistically significant, although 

with different levels of significance. 

 The results reported for the Rozhen variety are similar. The highest yield was 

reported in the combination B3C4, followed by that in B2C4. The data on the proof of the 

differences show that they, as with the Vihren variety, are statistically significant. In both 

varieties, higher yields were reported at the highest fertilizer rate (N14) - C4, regardless of the 

sowing rate. 

 I accept the conclusions made by the doctoral student, which reflect the results 

obtained from the research. 

 6. Contributions to the dissertation 

 Based on the conducted experimental work, the obtained results and their analysis, 

applying different approaches and research methods, the doctoral student has formulated her 

contributions, which in my opinion are of a scientifically applied nature. 

 1. For the first time the interaction of the main agro-technical factors - sowing term, 

sowing and fertilizer norm on the triticale varieties Vihren and Rozhen in the conditions of the 

Strandzha region has been studied. 

 2. An assessment has been made of the complex influence of the main agrotechnical 

factors on the yield of the triticale varieties Vihren and Rozhen. The obtained results are 

important in order to optimize the technology for growing triticale in the Strandzha region. 

 3. The conducted research with the varieties triticale Vihren and Rozhen shows that 

for the region of Strandzha the most suitable term for sowing is the period 15-20.X, with 

sowing norm 560 hp / m2 and fertilization with N14 kg / da. (D2B2C4) 

 7. Critical remarks and questions 

 Some critical remarks, recommendations and questions can be addressed to the 

dissertation: 

 - The section "Material and methods" is presented very schematically. 

 - Most of the results obtained are only findings. There is a lack of discussion and 

their connection with those obtained by other authors in similar studies. 

 - The presented results for the content of lysine, starch, ash, fat and fiber in the grain 

of triticale are not reflected in the conclusions made. Why are they presented? 

 - I have a note on noting the proof of the differences in the tables presented. In 

principle, unproven differences are marked with (n.s), proven positive differences with (+, ++, 

+++) and proven negative differences with (-, -, ---) 
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 Question: 

 - On what principle were the Vihren and Rozhen varieties selected for the study? 

 The critical remarks made do not diminish the significance of the dissertation and do 

not affect my overall positive assessment of the research work conducted by Dimitrinka 

Krusheva. They could be taken into account in her future research work 

 8. Published articles and citations 

 Dimitrinka Krusheva has presented a total of 11 publications, two of which are 

independent and in print. Official notes were presented that the articles had been accepted for 

publication by the editorial board of Novo Znanie magazine, which is an academic publishing 

house of VUARR. 

 The other articles are published in the journals "Animal Sciences", "Journal of 

mountain agriculture on the Balkans" - a journal of the Institute of Mountain Animal 

Husbandry, "Turkish Journal of Agricultural and Natural Sciences", "Macedonian Journal of 

Animal Sciences", "Journal of Tekirdag Agricultural Faculty ”,“ Agrofor International Journal 

”and“ Albanian Journal of Agricultural Sciences ”. 

 No document has been submitted to cite the articles. 

 The presented abstract meets the requirements and objectively reflects the content of 

the dissertation. 

CONCLUSION 

 Based on the different research methods learned and applied by the doctoral student, 

the performed experiments, the summaries and conclusions made, I believe that the presented 

dissertation meets the requirements of ZRASRB and the rules for organizing and conducting 

training at ONS "Doctor" in "Higher School of Agribusiness and regional development ”, 

which gives me reason to evaluate it POSITIVE. 

 I allow myself to suggest to the esteemed Scientific Jury also to vote positively and 

to award Dimitrinka Stoilova Krusheva the educational and scientific degree "Doctor" in the 

scientific specialty "Plant Breeding". 

 

 

03.02. 2021.                                                                     Reviewer: 

     Plovdiv                                                                                        (Prof. Dr. D. Dimova) 

 
 

 

 

 


