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Еvaluation of the stability and adaptability of the Bulgarian lavender (Lavandula angustifolia 
Mill.) sorts yield

S. Stanev

Institute for roses and aromatik plants, 49 Osvobozhdenie, 6100  Kazanlak, Bulgaria

Abstract. In the years 2005-2009 six Bulgarian sorts of lavender were tested for fresh blossom yield and essential oil yield, as well as one seed population, 
formed by the seed offspring of these sorts. With all studied sorts and seed population, the fresh raceme yield and the essential oil yield are mostly affected by 
the specific interaction between the genotype and the current year conditions of cultivation – 69% and 80.4%. The “Druzhba”, “Sevtopolis”, “Yubileina” and 
“Hebar” sorts are characterised with a high adaptability, but they retain their yield stability only when the soil and climate conditions of cultivation are good. The 
“Hemus”, and “Raya” sorts and their seed population give highly stable yields even in less favourable conditions of cultivation. 
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2square deviation from regression S di (Eberhart and Russell, 1966) Introduction
and the index of total adaptation Xi-bi (Raj et al., 1997).

More than 40 years of selection of lavender sorts in Bulgaria 
have resulted in the creation of a number of high-yield sorts. Across 
all essential oil-bearing crops the essential oil yield varies a lot, both Results and discussion
in the different stages of blooming, and also in the different phases of 
the day and night. As a result of extensive research it was found that As a result of the dispersion analysis it was found that the 
the highest quantity of essential oil in the fresh lavender racemes biggest influence (69%) on the yield of fresh racemes of all sorts and 
accumulates in the warm hours of the day, in quiet and sunny the population is that of the specific interaction of the genotype and 
weather, and with 75% blooming of plants (Тоpalov, 1962). In the last the environmental conditions in the year of the experiment. The 
few years it has been noticed that there are significant differences in differences that exist across the five years of studies account for just 
the yields of fresh racemes and those of the essential oil of various 23.3 % of the total dispersion of the studied indicators, and the least  
sorts due to the especially varied climatic conditions. That is why, it is important is the genotype (sort, population)- 6.7% (Table 1). Similar 
considered especially important to identify those sorts, which are results were shown by the study of the impact of the factors on the 
characterized by higher stability and adaptability, so that farmers essential oil yields. The sort (genotype) accounts for only 6.2%.  
could rely on stable annual yields, regardless of the particular Only 13.1% of the total impact is due to the conditions during the 
environmental conditions. year, whereas the specific genotype-environment interaction for the 

In Bulgaria the interaction between genotype and the particular year of cultivating is really important – 80.4% of the total 
environment in the case of lavender has not been studied so far, dispersion of evaluated indicators (Table 2). 
while this has already been done for potatoes, sunflower, Brassica Since the validity of the genotype-environment interaction has 
oleracea L, broccoli, etc (Antonova, 2003; Мihov and Filipov, 2005; been verified, it has become possible to identify the parameters of 
Nacheva, 2004; Todorova et al., 2004). stability and adaptability of different sorts (Table 3 and 4) with regard 

to the yields of blossoms and essential oil (Becker and Leon, 1988; 
Valchinkov, 1990; Stoffella et al., 1984). The data analysis of the 

Material and methods fresh blossom R. shows that the variation of this indicator is within 
very small limits for all sorts – from 15.7% for the seed population to 
20.0% for the “Sevtopolis” sort.  The highest average productivity In the years 2005-2009 six Bulgarian sorts of lavender were 
over the five years of study is for the “Druzhba” sort, 4.314 t/ha, and tested for fresh blossom yield and essential oil yield, as well as one 
the lowest is for the seed population, only 2.478 t/ha. The rest of the seed population, formed by the seed offspring of these sorts. The 
sorts have an average yield between 3.4 and 3.9 t/ha. The definition experiments were carried out according to a block method, which 
“most stable genotype” applies to “Hemus”, whose coefficient is included all variants in four replications. The plantation was 
1.06. “Druzhba” and “Yubileina” can be described as more cultivated in line with the technology commonly used in the country.
responsive to more favorable production conditions, as their The findings were processed mathematically, and subjected to 
regression coefficient  bi is higher that 1.The other sorts with values a two-factor dispersion analysis (Lakin, 1990), with an assessment 
lower than 1 can be characterized as suitable for cultivation in less of the influence of the factors of variation (Plohinskii, 1970); 
favourable conditions, where they will give more stable yields. One coefficients of variation (Genchev et al., 1975) were established, as 
value here deserves special attention: the coefficient bi for the seed well as stability parameters: regression coefficient bi and the mean 

* e-mail: sdstanev@abv.bg
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population is only 0.609. The evaluated sorts do not differ less favourable conditions of production.
significantly in their plasticity. The total adaptation index values for all The essential oil average yield  values for the five years of study 
sorts are between 2.3 (for the “Hemus” sort) and 3.0 (for the of “Druzhba”, “Yubileina”, “Sevtopolis”, “Raya”, and “Hebar” are very 
“Sevtopolis” sort). The seed population has a lower total adaptation close and higher than the arithmetical mean of this group. “Hebar” 
compared with all the other sorts, which shows a more limited and the seed population are significantly inferior in yield and have a 
adaptability. lower adaptation index. The other genotypes can be described as 

Evaluating the stability and adaptability parameters of the more adaptable to the various conditions of production.
essential oil yields for Bulgarian lavender sorts and the seed The comparative analysis of the findings has enabled us to 
population, we have found higher values and wider variation differentiate the studied sorts and the seed population not only with 
coefficient ranges in comparison with those calculated for fresh regard to each one of the indicators in the study, but also to describe 
blossom yields: from 21.2% for “Raya” to 32.3% for “Hemus”. A good them with relation to their productivity complex, combining the fresh 
stability of the essential oil yield in favourable environments is raceme yields and the essential oil yields, and their respective 
present in the case of the “Druzhba” sort. The most stable genotypes stability and adaptability. According to the results the following 
with regard to this indicator are the “Yubileina” and “Hebar” sorts, characteristics can be given:
with regression coefficient values of almost 1.  The regression �The “Hemus” sort is not characterized with high productivity, 
coefficient values for “Hemus”, “Raya”, and the seed population but on the other hand, it is exceptionally stable for its blossom yield, 
show that these will give relatively more stable essential oil yields in regardless of the conditions of cultivation.

Sort
Year 
Sort  x year
Residual

6
4

24
102

11343.33**
58839.00**
29077.66**  
      48.13

6.7
23.3
69.0

Degree of 
freedom

Variance
Sources of 
variation

Variation factors 
power, %

Table 1. Dispersion analysis and power of variation factors 
on fresh lavender raceme yields

LSD*, ** - variances are valid with  Р<0,05 and Р<0,01,
respectively

Sort
Year 
Sort  x year
Residual

6
4

24
102

  856.96**
2719.35**
2786.94**
      1.98

6.2
13.1
80.4

Degree of 
freedom

Variance
Sources of 
variation

Variation factors 
power, %

Table 2. Dispersion analysis and the effect of the factors of 
variation on  lavender essential oil  yields

LSD*, ** - variances are valid with  Р<0,05 and Р<0,01,
respectively

Yield

t/ha

3.388
4.314
3.766
3.874
3.588
3.414
2.478

19.3
17.4
20.0
16.9
18.7
17.8
15.7

% bi

1.060
1.556
0.723
1.358
0.823
0.871
0.609

S²di

0.109
0.030
0.491
0.093
0.346
0.186
0.119

2.328
2.758
3.043
2.516
2.765
2.543
1.869

Xi - bi
Sort

Hemus
Druzhba
Sevtopolis
Yubileinа
Raya
Hebar
Seed population

Variation coefficient Parameters of stability Index of total adaptability

Table 3. Parameters of stability and adaptability of fresh lavender blossom yields

Yield

kg/0,1ha

5.929
7.948
7.830
8.465
8.562
8.068
4.557

32.3
31.4
30.4
22.0
21.2
27.0
26.4

%

5.083
6.396
6.692
7.406
7.783
7.044
3.998

Xi - bi
Sort

Hemus
Druzhba
Sevtopolis
Yubileinа
Raya
Hebar
Seed population

Variation coefficient

bi

0.846
1.552
1.138
1.059
0.779
1.024
0.559

S²di

0.759
0.413
2.719
0.635
1.189
1.066
0.673

Parameters of stability Index of total adaptability

Table 4. Parameters of stability and adaptability of lavender essential oil yields
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�The “Druzhba” sort is generally characterized by strong (Bg).
growth and powerfully developed tuft during vegetation, leading to Becker HC and Leon J, 1988. Stability analysis in plant breeding. 
high yields, but it offers stable yields only when the conditions of Plant  Breeding, 101, 1-23.
cultivation are favourable. Eberhart SA and Russell WA, 1966. Stability Parameters for 

�The “Sevtopollis” sort combines high productivity and Comparing Varietes. Crop Science, 6, 36-40.
adaptability, as well as higher yield of the blossom in less suitable Genchev G, Маrinkov Е, Yovcheva V and Оgnyanova А, 1975. 
conditions, but more stable essential oil yield can be expected in Biometric methods in plant growing, genetics and selection. 
better conditions of cultivation. Zemizdat, Sofia, 321, (Bg).

�The “Yubileina” sort is one of the most productive sorts Lakin G, 1990. Biometrics, Visshaya shkola, Moscow, 359, (Ru).
created here with high adaptability and stability of the essential oil Мihov К and Filipov S, 2005. Еvaluation of the stability and 
yield, regardless of  the cultivation conditions. However, this sort adaptability of broccoli yields. Research of University of Agriculture, 
provides higher stability of the blossom yield only if the conditions Plovdiv, L, 6, 601-606, (Bg).
are relatively good. Nacheva E, 2004. Evaluation for yield, adaptability and stability of 

�The “Hebar” sort possesses the same characteristics of early potato lines and varieties. Journal of Scientific Agricultural 
these indicators as the “Yubileina” sort. Research. Issued by the Association of Agricultural Engineers and 

�The “Raya” sort and the seed population differ significantly in Technicians of Serbia and Montenegro, Belgrade, Serbia and 
their yields and in their adaptability to the environment /the “Raya” Montenegro, 65, 231-232, 55-60.
sort shows significantly higher raceme and essential oil yields and a Plohinskii N А, 1970. Biometrics, „Kolos”, Moskow, 334, (Ru).
higher adaptability/, but both the sort and the population give more Raj L, Singh VP, Kumar P and Berwal KK, 1997. Stability analysis 
stable yields in less favourable conditions of cultivation. for reproductive traits in rapeseed (Brassica napus subsp.oleifera), 

Indian mustard (B.juncea) and gobhi sarson (B. napus 
subsp.oleifera var.annua). Indian Journal of Agricultural Sciences, 
67, 4, 168-170.Conclusion
Stoffella PJ, Brjan HH, Howe TK Scott JW, Locascio SJ and 
Olson SM, 1984. Differences among Fresh Market Tomato 

With all studied sorts and seed population, the fresh raceme 
Genotypes. 1. Fruit Yields. Journal of the American Society for 

yield and the essential oil yield are mostly affected by the specific 
Horticultural Science, 109, 5, 615-618.

interaction between the genotype and the current year conditions of 
Todorova V, Lidanski T and Todorov Y, 2004. Stability and 

cultivation.The “Druzhba”, “Sevtopolis”, “Yubileina” and “Hebar” 
adaptability differences among green pepper cultivars. Journal of 

sorts are characterized with high adaptability, but they retain their 
Scientific Agricultural Research. Issued by the Association of 

yield stability only when the soil and climate conditions of cultivation 
Agricultural Engineers and Technicians of Serbia and Montenegro, 

are good. The “Hemus” and “Raya” sorts and their seed population 
Belgrade, 65, 231-232,  27-36.

give highly stable yields even in less favourable conditions of 
Тоpalov V, 1962. Essential oil and medicinal crops. „Hristo G. 

cultivation. 
Danov”, Plovdiv, 179-180, (Bg).
Valchinkov S, 1990. Method of classifying genotypes with relatively 
high and stable yields. Research of University of Agriculture, ХХХV, 

References 4, 161-165, (Bg).

Antonova G, 2003. Evaluation of yields, stability, and adaptability of 
lines, sorts and hybrids of Brassica Oleracea L. AgroEco - 2003, 
Research of the Agricultural University in Plovdiv,  ХLVІІІ, 259-264,  



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)

The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and 
m e t h o d s ,  R e s u l t s ,  D i s c u s s i o n ,  
Conclusion, Acknowledgements (if any), 
References, Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations. 
 
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
  
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 

 

possible for others to repeat the 
experiment in order to verify results.
Results are presented in understandable 
tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges,  2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 

parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 
Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
p l ace  o f  pub l i ca t i on .  Examp le :  
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condi t ion score on reproduct ive 

t hperformance in dairy cows, IX  
International Conference on Production 
Diseases in Farm Animals, Sept.11 – 14, 
Berlin, Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.



Volume 2, Number 3
September 2010

CONTENTS 

Genetics and Breeding

Nutrition and Physiology

Production Systems

Agriculture and Environment

Grouping of determinate local tomato varieties on the basis of cluster analysis
L. Krasteva, I. Ivanova, N. Velcheva

Genetic diversity in Bulgarian Thoroughbred using microsatellite DNA 
markers
G. Barzev, E. Zhelyazkov, V. Barzeva, D. Hristova, Zh. Sabev

Еvaluation of the stability and adaptability of the Bulgarian lavender 
(Lavandula angustifolia Mill.) sorts yield
S. Stanev

Effect of dietary exogenous phytase supplementation in growing and 
fattening pigs
А. Ilchev

Designing lavender plantations in relation to the mechanized harvesting of 
lavender blossom
K. Trendafilov, N. Delchev

Economic evaluation of winter wheat leaf fertilization
A. Stoyanova, I. Gospodinov, R. Petkova

Effect of fertilization and predecessor on chemical composition and energy 
value of wintering oats grain
M. Dimitrova – Doneva, R. Petkova

Animal hygiene and ecological assessment of air pollution in a pig-farm
G. Petkov, G. Kostadinova, R. Stefanova, T. Penev, P. Gercheva

Variation in lipid abundance and composition in a fire affected hillside from 
Lyulin mountain, Bulgaria
I. Atanassova, M. Teoharov

Determination of minimum heat insulation thickness for an experimental 
methane fermentor
R. Georgiev, K. Peychev, I. Simeonov, A. Alexandrov

Theoretical study of absorption refrigeration system thermally activated by a 
vacuum pipe solar collector
K. Peychev, R. Georgiev, D. Dimitrova

113

116

121

124

131

136

139

143

153

160

163




