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INTRODUCTION 
 Climate change negatively affects barley production through the high 
temperatures associated with these trends that disrupt the homeostasis of 
physiological processes. Drought can affect the crop in various phenophases, but major 
crop losses are recorded when the drought occurs in the post-anthesis period, because 
it influences the process of grain formation and filling. It is therefore imperative to 
better understand the effect caused by this factor of abiotic stress on the quantity and 
quality of the harvest. However, the effect of drought on production can be reduced by 
obtaining tolerant barley crops and at the same time by applying the most appropriate 
agronomic approaches. 
 The initiation of this study was based on the evolution of temperatures in 
June, which have recently followed an upward trend. This period corresponds to the 
critical phenophase for the water needs of the spring barley. Even though in the area of 
the Transylvanian Plain, June is considered among the rainiest in recent years, this 
month the phenomena of atmospheric drought are more and more frequent. In the last 
65 years, the fluctuations of thermal values over 10°C for Turda locality have a high 
amplitude, and the frequency of years with thermal values above the multiannual 
average is 55.74%. 
 In this context, this paper proposes the monitoring and evaluation of the 
impact of thermal stress during the formation and filling of grains in 37 of the most 
valuable crops in the germplasm collection of two-row spring barley from ARDS Turda 
in order to identify potential valuable parents in the context of current climate trends. 

STRUCTURE OF THE PhD THESIS 
 The PhD thesis entitled "Assessment of several two-row spring barley 
cultivars regarding the tolerance to atmospheric drought in the pedo-climatic 
conditions of Transylvania " is structured in 8 chapters and presents a number of 129 
pages,46 tables, 37 figures and 250 bibliographic titles. The first part of the thesis 
covers the current state of knowledge and is divided into two chapters, over 24 pages. 
The second part is the personal contribution that extends over 87 pages, includes a 
number of 6 chapters where the research methodology, the results of the three years 
of study, conclusions and recommendations are presented. 

AIM AND OBJECTIVES 
 The central objective of this study is the evaluation of the selected germplasm 

from the perspective of adaptability and productivity under the effect of drought, its 

characterization in terms of suitability for the direction of recovery and evaluation of 

the magnitude of variation currently existing. The main objective highlights the 

following specific objectives: 

• Monitoring the selected germplasm in terms of production parameters; 

• Monitoring of the selected germplasm in terms of quality; 

• Monitoring of selected germplasm in terms of genetic relationships. 

 In the long term, these objectives aim to reduce the risks of narrowing the 

genetic base and the vulnerability of the genetic material. In the short and medium 
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term, the proposed approaches facilitate the identification of efficient and highly 

productive parents in the current context, namely the orientation of improvement 

programs in targeted directions. 

MATERIAL AND METHODS 
 The experience established in the barley breeding field from the Agricultural 
Research-Development Station Turda involved the evaluation of a number of 37 spring 
two-row barley varieties. Each genotype was sown manually in rows of 1 m, in four 
repetitions, at a distance of 25 cm between rows. Two rows were considered control 
(untreated) and the other two rows were treated. 
 The ability to use the reserves stored in the stem for filling the grains can be 
assessed in conditions where the source of photosynthesis is completely inhibited by 
stressors. Thus, to simulate the effect produced by drought, the method proposed by 
Blum (1998) was used, which involves treating plants with oxidizing chemicals, such 
as sodium chlorate (NaClO3) having the effect of destroying the photosynthetic 
apparatus. In terms of biometric measurements, the study is presented in the form of a 
multifactorial experiment of type A x B x C in which: 
  A = year factor, with three graduations (2017, 2018, 2020); 
  B = treatment factor, with two graduations (untreated and treated); 
  C = genotype factor, with 37 graduations. 
 The chemical analyzes were determined within the Physical-Chemical Analysis 
Laboratory from ARDS Turda, for the harvest of 2017 and 2018, both under normal 
culture conditions and under the influence of treatment. As there was no correlation 
between the behaviors of genotypes in the treated versus the untreated, we considered 
that the treatment is not adequate in terms of qualitative interpretation, and the 
results could be the cause of other types of interactions that are not the subject of this 
study. Therefore the qualitative analysis of the 37 genotypes is presented for normal 
culture conditions. 
 Molecular analyzes were performed in the Biotechnology Laboratory at the 
Center for Agricultural Biotechnological Research - BIOCERA, Institute of Life Sciences 
within the University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca. In 
order to evaluate the genetic relationships between the studied cultivars, the use of 
molecular markers SCoT (Start Codon Targeted Polymorphism) was used based on 10 
primers. 

  

RESULTS AND DISCUSSION 
Germplasm monitoring in terms of production parameters 

 1. Number of grains/spike 

 The genotypes that under the effect of the treatment registred values between 
average and maximum in each of the experimental years were considered valuable, 
thus falling within the useful sphere for breeding. Thus, five native crops and three 
foreign crops are predominantly noticed in terms of the number of grains. Based on 
the results obtained, it can be observed that the genotypes Tocada, Ditta, Adina, 
Romanița and Bogdana have a good adaptability and stability under the influence of 
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treatment. But the biggest increases are made by the Turdeana, Daciana and Alexis 
genotypes. Along with the performances achieved under the influence of the treatment, 
it is to be appreciated that the Turdeana variety manages to maintain itself with high 
increases also in normal culture conditions compared to the average values of the 
evaluated germplasm (table 1). 

The genotypes least affected by the treatment are Turdeana and Daciana, 

which are distinguished by the highest values of this character, along with the lowest 

values of the reduction rate and the lowest magnitude of variation of values between 

the experimental years (table 2). 

 

Table 1 

Genotype increases in the number of grains/spike 

Genotype 
Increases above average at T (%) 

Increases compared to the average at U 
(%) 

A1 A2 A3 Average A1 A2 A3 Average 
Turdeana 8.20 21.30*** 13.50** 14.33 7.70 20.10*** 8.50 12.1 
Daciana 5.70 17.30 8.00 10.33 5.30 17.40*** 0.90 7.87 

Romanița 13.00** 5.30 3.90 7.40 8.90* 13.40** 2.10 8.13 
Adina 4.50 9.30 3.90 5.90 4.10 10.70* -13.00 0.60 

Bogdana 8.20 6.60 14.90** 9.90 7.70 10.70* 8.50 8.97 
Tocada 8.20 2.60 5.30 5.37 2.90 4.10 -2.9 1.37 

Ditta 2.10 2.60 12.10* 5.60 1.70 -1.30 4.7 1.70 
Alexis 9.40* 9.30 12.10* 10.27 4.10 -5.30 4.7 1.17 

 
LSD 5% 2.33 
LSD 1% 3.08 

LSD 0.1% 3.95 

LSD 5% 2.36 
LSD 1% 3.17 

LSD 0.1% 4.26 

 

Table 2 

Reduction rate of grains number / spike 

Genotype 
2017 2018 2020 

Average rate 
(%) U T 

Rate 
(%) 

U T Rate (%) U T 
Rate 
(%) 

Turdeana 30 30 0.00 30 30 -0.56 28 28 3.13 0.86 
Daciana 29 29 0.00 29 29 -0.19 27 26 1.05 0.29 

Romanița 30 31 -3.12 28 26 6.53 27 25 7.63 3.68 
Adina 29 29 -0.39 28 28 0.60 23 25 -8.92 -2.9 

Bogdana 30 30 0.00 28 26 4.04 29 28 2.71 2.25 
Tocada 29 30 -2.90 26 26 0.86 26 26 1.08 -0.32 

Ditta 28 28 -0.39 25 26 -3.37 28 27 1.80 -0.65 
Alexis 29 30 -5.00 23 27 -16.63 28 27 1.61 -6.67 

  

 2. Grain weight/spike 

 The genotypes Turdeana, Bogdana, Concerto and Tocada are distinguished 

under the effect of the treatment by values above average in each experimental year. 

The largest increases obtained in the context of chemical desiccation are made by the 

genotypes Concerto and Tocada, with the mention that the genotype Concerto is 

distinguished by very significant increases also under normal conditions. On the other 

hand, the Tocada cultivar, although it is on the secondary place with high increases 

under the effect of the desiccant, does not show above average performances in the 
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case of normal conditions compared to the analyzed germplasm. Also, the Bogdana and 

Turdeana cultivars are stable and obtain appreciable increases under the effect of the 

treatment, but are not characterized as productive cultivation under normal conditions 

and in relation to the analyzed germplasm. The Romanița genotype, although it 

presents small negative deviations in the treatment conditions, is considered a 

valuable variety due to its adaptability and stability of performances under normal 

conditions.  

 

Table 3 

Genotype increases in the grains weight/spike 

Genotype 
Increases above average at T (%) Increases compared to the average at U (%) 

2017 2018 2020 Average 2017 2018 2020 Average 
Turdeana 5.80 9.70 5.90 7.13 5.20 17.60*** -24.0000 -0.40 
Bogdana 8.60 10.00* 3.20 7.27 6.30 17.60*** -13.9000 3.33 
Concerto 13.60** 18.80*** 4.30 12.23 12.30** 13.50** 35.4*** 20.40 
Tocada 5.00 11.40* 13.00 9.80 2.30 -13.9000 -26.8000 -12.80 

Romanița 11.80** -3.50 3.20 3.83 12.50** 27.10*** 16.8** 18.80 
Vienna 11.00* 10.60* -11.70 3.30 4.30 8.10 16.8** 9.73 

Belgravia 19.8*** 30.50*** -10.00 13.43 7.00 23.50*** -35.7000 -1.73 
Sulilly 6.0 -0.60 21.80* 9.07 0.30 -11.4 7.90 -1.07 
Jubileu -2.00 7.60 1.50 2.37 1.20 4.50 7.90 4.53 
Adina 23.50*** 5.00 -0.10 9.47 7.60 15.50*** -44.9000 -7.27 

 

 
 

Reduction rate provides information on the magnitude of the values’ variation 

between treated and untreated. But this indicator should not be a major criterion for 

the ranking of cultivars. It would certainly be ideal to reduce the values as little as 

possible, meaning stability under the influence of treatment, so a small reduction rate. 

But the values of the reduction rate can be both a criterion of favorability and a 

criterion of unfavorability. Based on the results obtained, a very suggestive example 

can be seen in this regard in the case of the cultivar Adina (2017) compared to Sulilly 

(2018) (table 4). Both cultivars have a very low reduction rate, but the Adina cultivar 

has a low reduction rate between very high values for both treated and untreated, 

while Sulilly has a low reduction rate between very low values for both treated and 

untreated. Preferably is the case of the cultivar Adina, although it has a higher 

reduction rate. Another suggestive example is the cultivar Adina (2020) compared to 

the cultivar Concerto (2020). In this case, the performances of the Concerto cultivar 

are clearly superior to both untreated and treated compared to the Adina cultivar, 

although the former has a reduction rate of 59.65% and the latter has a rate of 5.22%. 

Thus, in order to avoid a false assessment or discrimination of performance, we 

considered necessary to prioritize cultivars under the criteria of performance in the 

treated, then under normal conditions, and to obtain additional information on the 

magnitude of variations between untreated and treated it was necessary to carefully 

T 
LSD 5% 0.11 

U 
LSD 5% 0.12 

LSD 1% 0.15 LSD 1% 0.15 

LSD 0.1% 0.19 LSD 0.1% 0.20 
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follow the context for cultivars considered valuable and of interest in improving this 

character. Thus, among the cultivars selected on the basis of stability and increases 

recorded in the treated and untreated, respectively, the Concerto genotype has a large 

magnitude of variation due to the highest performance in the untreated, which is in 

fact an additional advantage. The Tocada genotype, although it has a low reduction 

rate, both the treated and untreated values are relatively low. The Turdeana and 

Bogdana genotypes have a very similar behavior both to the treatment and to the years 

of culture. They follow a middle trend in terms of the reduction rate. Among the 

valuable genotypes but which do not confirm above average values in each year of 

culture, Romanița has very high stability and performance when untreated, but under 

the influence of treatment suffers consistent reductions which leads to obtaining the 

highest values of the reduction rate. 

 

Table 4 

Reduction rate of grains weight/spike 

Genotype 
2017 2018 2020 Average Average 

rate 
(%) U T 

Rate 
(%) 

U T 
Rate 
(%) 

U T 
Rate 
(%) 

U T 

Turdeana 1.58 1.36 14.04 1.53 1.25 18.50 0.88 0.65 26.96 1.33 1.09 19.84 

Bogdana 1.60 1.40 12.57 1.53 1.26 17.88 1.00 0.63 36.97 1.38 1.10 22.47 

Concerto 1.68 1.46 13.56 1.48 1.35 8.47 1.57 0.63 59.65 1.58 1.15 27.22 

Tocada 1.54 1.35 12.15 0.89 0.89 0.19 0.85 0.69 18.98 1.09 0.98 10.44 

Romanița 1.69 1.43 15.01 1.65 1.10 33.32 1.36 0.63 53.94 1.57 1.05 34.09 

Vienna 1.57 1.42 9.32 1.41 1.26 10.38 1.36 0.54 60.43 1.45 1.07 26.71 

Belgravia 1.61 1.53 4.56 1.61 1.49 7.43 0.75 0.55 26.89 1.32 1.19 12.96 

Sulilly 1.51 1.36 9.80 1.15 1.13 1.73 1.25 0.74 40.83 1.30 1.08 17.46 

Jubileu 1.52 1.25 17.45 1.36 1.22 10.20 1.25 0.62 50.91 1.38 1.03 26.19 

Adina 1.62 1.58 2.13 1.50 1.20 20.45 0.64 0.61 5.22 1.25 1.13 9.27 

 

 3. Thousand-kernel weight (TKW) 

 Because we considered the useful portion for breeding the interval between 

average and maximum values, we highlighted only the genotypes that under the 

influence of treatment in each of the three years achieve TKW values above the 

average of the culture year. Thus, it can be seen that the Sulilly genotype behaves best 

under the effect of treatment, achieving very significant increases each year, with an 

average of 16.2%. In second place is the Concerto genotype, which achieves very 

significant increases for the first two years of culture and, respectively, statistically 

uninsured increases in 2020. 

In addition to the performance achieved under the effect of treatment, we 

considered it important to report genotypes under normal conditions. Thus, the 

Concerto genotype prevails in terms of performance in natural conditions, obtaining 

very significant increases in each of the studied years. However, the Sulilly genotype 
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does not present the same stability of performance under natural conditions as 

Concerto. (table 5) 
 

Table 5 

Genotype increases in the TKW 

Cultivar 
Increases above average at T (%) Increases compared to the average at U (%) 

A1 A2 A3 Average A1 A2 A3 Average 
Vienna 10.0*** 1.4- 5.4- 5.6 7,7*** 2,4 ns 16.8*** 8,97 

Concerto 16.6*** 20.7*** 0.9- 12.7 9.7*** 19,6*** 28,8*** 19,37 
Sulilly 13.5*** 10.2*** 24.9*** 16.2 8,1*** -0,3 ns 18,1*** 8,63 
Tatum 0.6- 3.0- 7.3* 3.6 9,3*** 6,1*** 12,4*** 9,27 

 

 

 
 

 Reduction rate highlights those genotypes that do not record major 

differences between the control and the treatment variant. Or not always this selection 

highlights the most valuable cultivars, unless both the control and the treated variants 

register high and close values between them. But there are situations of false 

depreciation of cultivars due to a high value of the reduction rate against the 

background of larger differences between the value of the untreated and the treated, 

although both values may be higher than other genotypes. Following the experiment,it 

can be observed that this is also the situation of the Concerto genotype, which each 

year, when untreated, achieves values clearly superior to the other cultivars. This is 

also the case of the treatment for the years 2017 and 2018. On the other hand, in the 

conditions of 2020, against the background of the top values in normal conditions and 

respectively relatively low values but still above average lead to a higher reduction 

rate than in the case of Tatum variety which records low values for both treated and 

untreated, but a much lower reduction rate. Or in this case the achievement of high 

performance in natural conditions along with above average performance under the 

influence of treatment is an additional advantage (table 6). 

 

Table 6 

Reduction rate of TKW 

Genotype 
2017 2018 2020 Average 

rate 
 (%) 

U T 
Rate 
(%) 

U T 
Rate 
(%) 

U T 
Rate 
(%) 

Vienna 58.28 50.92 12.63 53.37 46.11 13.60 51.40 26.34 48.75 24.99 
Concerto 59.37 53.94 9.14 62.33 54.87 11.98 56.70 25.21 55.54 25.55 

Sulilly 58.53 52.52 10.27 51.96 50.11 3.56 52.00 31.20 40.00 17.94 
Tatum 59.14 46.53 21.31 55.31 46.82 15.34 49.48 26.81 45.82 27.49 

 
 

 

 

T 
LSD 5% 1.80 

U 
LSD 5% 1.61 

LSD 1% 2.37 LSD 1% 2.12 
LSD 0.1% 3.05 LSD 0.1% 2.72 
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Germplasm monitoring in terms of qualitative traits 

 1. Protein content 
 The comparative approach of the culture years in terms of protein content 

highlights the genotypes that show a trend of stability in each of the experimental 

years by values between average and maximum. Thus, all nine highlighted crops (table 

7) can be considered in breeding for high and relatively stable protein content, less 

sensitive to environmental conditions compared to the other analyzed crops. 

 Using the same way of presenting the data as in the previous case, but 

compared to an average of 12.50% protein content, we can highlight those crops that 

in each of the experimental years achieve performance close to the requirements for 

malting. Of these cultivations, the closest values are recorded by the Sidney genotype, 

which is also well adapted and productive in the local pedo-climatic conditions (table 

8). 

 

Table 7 

The influence of G×A interaction on protein content 

Genotype  Protein (%) 

Year 2017 2018 
Average 10.58 14.52 

Aura 10.67 16.47 

Capriana 11.88 14.77 

Vienna 11.52 14.57 

Armada 11.38 14.64 

Sewa 10.92 15.55 

Masurka 11.12 14.63 

Karat 11.55 14.65 

Cambrinus 10.80 18.01 

Alexis 11.80 14.98 

LSD 5% 0.29; LSD 1% 0.38; LSD 0.1% 0.49 

  

Table 8 

Influence of G×A interaction on protein content relative to malting requirements 

Cultivar  Protein (%) 

Year 2017 2018 

Average 12.50 

Sidney 10.03000 12.31 

Belgravia 9.69000 12.54 

Mauriția 9.97000 12.56 

Romanița 10.55000 12.83* 

LSD 5% 0.28; LSD 1% 0.37; LSD 0.1% 0.48 

 

 2. Starch content 

 The genotypes that register high values of starch content in both experimental 

years, ranking above the value of the control, can represent valuable genetic sources 

that can be taken into consideration when planning the hybridization scheme for the 

amelioration of this feature. Of these, the Steward genotypes stand out, which in both 
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years achieve values over 59%, Mauritia and Tocada also with values over 58% in both 

experimental years (table 9). 

 

Table 9 

Influence of the G×A interaction on the starch content 

Cultivar  Starch (%) 

Year 2017 2018 
Average 56.57 56.58 

Adina 57.59 60.63*** 

Vienna 56.96 58.65** 

Victoriana 57.72 57.38 

Beatrix 56.69 58.88*** 

Chronicle 57.44 57.46 

Belgravia 58.13* 59.20*** 

Steward 59.42*** 59.18*** 

Mauriția 58.30** 59.75*** 

Tocada 57.11 56.87 

 

Germplasm monitoring in terms of genetic relationships 

  1. The results regarding purity assessment and the quantification of the 

isolated genetic material 

 In order to amplify the PCR, it is necessary to evaluate the purity of the DNA 

isolated from each sample. For optimal purity, the value of the ratio of the two 

absorbances (A260/A280) detected by the Nano Drop ND 1000 spectrophotometer 

must be in the range 1.7 – 2.0. Figure 1 shows the graphs of purity and amount of DNA 

in the case of the cultivar Beatrix and Jubileu. 

 

 

 
Fig. 1. Graph of purity and amount of DNA in the case of the cultivar Beatrix and Jubilee using the 

Nano Drop spectrophotometer (ND 1000) 
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 2. Preliminary testing of primers 

 The testing of primers was performed through random selection, amplification 

and electrophoretic migration of three varieties: Romanița, Concerto and Sidney, 

following both the number of DNA fragments generated and their clarity and 

polymorphism (SZABO, 2015) (figure 2). It should be noted that in the case of 

preliminary testing of SCoT primers used, all the samples analyzed were amplified 

with the 10 primers, except for Concerto varieties (SCoT3) and Sidney (SCoT6), which 

were subsequently amplified following the optimization of the migration protocol by 

loading in the agarose gel a larger volume of PCR product, respectively 8 µL of PCR 

product compared to 5 µL used for the electrophoretic migration of the other samples 

analyzed. 
 

Fig. 2. Testing of SCoT primers for three randomly selected varieties - Romanița (R), Concerto (C) and 

Sidney (S); L - represents the marker of molecular weight 1Kb (Bioline) 

 
 3. Dendrogram of analyzed cultivars based on calculated genetic 
distances 

The dendrogram obtained comprises two large groups (clusters). Cluster A in 

turn includes two subgroups: A1 which includes the varieties Aura and Prima, and 

group A2 which includes 31 varieties analyzed, of Romanian and international origin. 

It is noteworthy that the varieties created at ARDS Turda such as Daciana and 

Turdeana are grouped into two different subgroups, which confirms the genetic 

differences between them due to different genealogy. Also, the varieties Romanița, 

Capriana and Jubileu show the same tendency of grouping in different subgroups. In 

terms of the Aura and Prima varieties obtained at ARDS Turda and ARDS Suceava, 

respectively, it is interesting to note that the genotypes were grouped in the other 

main clusters A and B, respectively, which indicates their lower degree of genetic 

similarity (figure 3).  
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Fig. 3. Dendrogram obtained using the UPGMA method and genetic fingerprinting using SCoT 

molecular markers 

 

CONCLUSIONS AND RECOMMENDATIONS  
 In what the number of grains/spike under the influence of the treatment is 

concerned, the Tocada, Ditta, Adina, Romanița, Bogdana, Turdeana, Daciana and Alexis 

genotypes stand out, registering values between average and maximum in each of the 

study years. Out of these, the genotypes Turdeana, Daciana and Alexis display the 

largest increases. However, the least affected by the drought effects are the local 

genotypes Turdeana and Daciana, which, in addition to displaying the highest values 

for this trait, also present the smallest reduction rate values and the most reduced 

magnitute of value variation between the experimental years.  

 In what the grain weight/spike under the influence of the treatment is 

concerned, the genotypes Turdeana, Bogdana, Concerto and Tocada register above 

average values in each of the experimental years. Out of these, the largest increases are 

realised by Concerto and Tocada. However, the Concerto genotype displays extra 

superiority through the fact that it achieves very significant increases under normal 

conditions, too, reported to the germplasm analysed.   

 In what the thousand kernel weight under the influence of the treatment is 

concerned, the genotypes Sulilly, Vienna, Concerto and Tatum stand out. Out of these, 

Sulilly takes first place, with an increase of 16,2%, followed by Concerto, with 

increases of 12,7%. But under normal conditions, Concerto gets increases of 20,40%, 

while Sulilly registers deviations of -1,10%. Regarding this trait, the reduction rate did 

not offer relevant information.  

 Regarding the protein content, the genotypes Aura, Capriana, Vienna, 
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Armada, Sewa and Masurka stand out. These cultivars display values the range of 

which is found in the part useful for amelioration, situated between average and 

maximum in each of the cultivation years. Consequently, they display diminished 

sensibility for environment conditions and, consequently, higher potential to be taken 

into considerations as valuable sources for quality food and forrage.   

 In view of classifying the analysed germplasm from the perspective of malting 

suitability, it can be observed that the genotypes display sensitivity to environment 

conditions, because the values of protein content present major fluctuations between 

the cultivation years. However, the genotypes Sidney, Belgravia and Mauriția display 

values closest to the limit conditions of this criterion. Therefore, the intogression of 

alleles valuable from the point of view of the stability of protein content regardless of 

environment conditions would be necessary.  

 As regards the starch content, the genotypes Adina, Vienna, Victoriana, 

Beatrix, Chronicle, Belgravia, Steward, Mauriția and Tocada stand out through the 

stability of values above average registered during both experimentel yeas  

 The DNA extraction and isolation protocol for the analysed cultivars proved 

to be suitable for the obtaining of genetic material suitable both quantitatively and 

qualitatively for PCR amplification. Also, the reduction of the reaction volume to 15 μl 

had a significant contribution in the efficient management of reagent consumption.  

In what the molecular marking with the help of ScoT primers is concerned, on 

the basis of the results obtained it can be observed that the highest number of PCR- 

amplified fragments was obtained in the case of SCOT 4 primers (with a number of 9 

polymorphic bands), while the lowest number of bands was obtained in the case of 

ScoT 3 primers (with a number of 3 polymorphic bands).  

The dendogram of the cultivars analysed on the basis of genetic distances highlights 
and confirms the fact that the varieties created in Turda, such as Daciana and 
Turdeana, are grouped into two different subgroups, which confirms the genetic 
differences between these due to the different genealogy. Also, the varieties Romanița, 
Capriana și Jubileu display the same tendency of grouping into different subgroups. 

The clusterial grouping model of the varities analysed offers valuable 
information regarding the choice of potential parents for the future breeding 
programmes, with the aim of obtaining the most favourable transgressions. 


