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Phenotypic stability of yield on varieties and lines of durum wheat (Triticum durum Desf.)
R. Dragov*, D. Dechev
Field Crops Institute, 6200 Chirpan, Bulgaria
Abstract. The yield is a key indicator in the plant breeding of crops. In recent years a number of new durum wheat varieties created in Field Crops Institute,
Chirpan, Bulgaria, have been certified, which are prerequisites for the variety`s change in our country. The establishment of phenotypic stability of yield in the
new varieties and advanced lines is of great importance if the interaction between genotype and environment has significant influence on the yield variation.
This study includes 20 of our varieties and durum wheat lines to establish their phenotypic stability in yield. The experiment was conducted in the period 2011 –
2013, on the fields of Field Crops Institute, Chirpan based on the standard technology of growing crops. Genotypes were tested in randomized block design
with four repetitions and size of harvested plot of 15 m2. For the valuation of phenotypic stability parameters of Shukla (1972) are used – σ 2 (i) and s2(i), ecovalence
of Wricke (1962) – w2(i) and the parameter for the yield and stability of Kang (1993) YS(i). Also, PC - analysis and cluster analysis are used. The analysis of
variance shows significant values to the variation of genotypes, environments and interaction between both factors, which allows us to identify the yield
phenotypic stability of each participant in the experiment. The result of the study demonstrated significant interaction between genotypes and conditions of the
year for yield. From the calculated parameters of stability the new lines D-7557, D-7877, M-6433, E-7724 and M-334 are the most promising for the breeding.
They are characterized with high grain yield and good phenotypic stability. Our results reveal the opportunities to use some multivariate statistical methods (PC
and cluster analysis) for assessment of yield stability.

Keywords: Phenotypic stability, analyses of variance, yield, durum wheat

Introduction
The speed of the breeding process on quantitative traits
depends on the existence and magnitude of genotype-environment
interaction. As this reaction is greater, the selection of genotype by
phenotype is more difficult. This is particularly important in the
breeding for yield, because it is the most complex quantitative trait in
crops. The main reason for the differences between genotypes (or
varieties of wheat as self-pollination crop) in the stability of the yield
is the interaction genotype – environment, as far as the expression of
genotypes depends on the specific environmental conditions in
which they are grown. Therefore, in the final of the breeding
programs candidate varieties have to be tested in different
conditions and years (Becker and Leon, 1988). Evaluation of
phenotypic stability makes sense only if significant genotype
environment interaction exists (Hussein et al., 2000). There are
many methods to assess the phenotypic stability of genotypes
described in detail in several review publications (Hill, 1975; Lin,
Binns and Lefkovitch, 1986; Becker and Leon, 1988; Kang, 1998;
Ferrera et al., 2006, etc.). The term "stability" is sometimes used for
the characterization of the genotype, which shows a relatively
constant yield, independently of the changes of the environmental
conditions. Based on this idea, genotype with minimal variance of
yield in different environments is considered stable. This kind of
stability can be defined as “biological” or “static” concept of stability
(Becker and Leon, 1988). Primitive varieties usually have such kind
of stability. They are generally very resistant to stress factors and
give low but constant yield in different environments. This concept of
stability is unacceptable to many breeders and agronomists, who
prefer genotypes with higher average yield and the potential to
respond positively to agricultural activities or better environmental
conditions, i.e. prefer “dynamic” or “agronomic” concept of stability.
There are various types of methods for evaluating the
* e-mail: bachkatai@abv.bg
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phenotypic stability, which are divided mainly into variance,
regression, nonparametric and multivariate. Most of them are
applied to durum wheat in the world and in our country (Dechev,
2000; Dechev, 2002; Panayotova and Dechev, 2003; Rharrabti .et
al., 2003; Dechev, 2004, 2004; Panayotova at al., 2006; Letta, 2007;
Nsarellah et al., 2011; Mohamed et al., 2013). All researchers point
out that the interaction genotype by environment of the year occurs
most often in terms of yield in durum wheat. Recently several new
durum wheat varieties created in Field Crops Institute, Chirpan were
accepted by the Agency plant variety testing, approbation and seed
control and their cultivation by farmers in agriculture began.
Simultaneously, a large group of advanced durum wheat lines
has completed the breeding process. This implies a deeper study of
the stability of their yield in different years and receiving a
reasonable evaluation in this regard. The latter is also an aim of the
present study.

Material and methods
The study was conducted in the field of Field Crops Institute
(FCI), Chirpan during the period 2011 – 2013. The year meteorology
conditions differed significantly in average monthly temperatures
and unevenly precipitation distribution, leading to differences in
season grain yield of durum wheat genotypes. The most favorable
was 2011 and the worst – 2013. The study included 20 new varieties
and advanced breeding lines of durum wheat. The yields are
evaluated in competitive variety trials of the durum wheat breeding
program of FCI. Field trials were realized as randomized block
design in four replications. The size of harvest plots was 15 m2.
Applied technology is adopted for growing durum wheat in Bulgaria.
The predecessor was spring peas. ANOVA, PC, and Cluster
analysis were used for statistical processing of data. The program

package Statistica 7, (2004) was used. To calculate the parameters:
sigma-square and S-square stability of Shukla (1972), Ecovalence
of Wricke (1962), Kang's YS(i) the program of Kang and Magari
(1995) was used.

Results and discussion

Table 2. Analysis of variance of the yields in durum wheat
genotypes in different environments (2011 – 2013)

Source

d.f.

Sum of squares

Total
Genotypes
Environments
Interaction
Heterogeneity
Residual
Pooled error

79
19
3
57
19
38
228

10807
4003
15
6789
2116
467

Mean
211*
4.97**
119.1**
111ns
122.9**
102.1

Average yields of grain per hectare of the included advanced
lines and the new varieties of durum wheat are shown in Table 1.
From the ANOVA, significant diversity among genotypes for yield
has been shown by years. The average of all participants for a
particular year can be taken as an assessment of the environmental
conditions for this year. The average values of yield from three years
of cultivation reveal that the years are too close in terms of
favorability. On the other hand, significant changes in the ranking of
genotypes in different years speaks about the presence of serious
interaction genotype by environment. For example, the line in the
first place with the highest average yield from the whole study D7557 (4.91 t/ha) occupied ninth, respectively second and fifth place
in the different years.
The breeding lines D-7557, D-7877, M-6433 and D-7724
showed the best grain yield among all studied genotypes (Table 1).
The lowest yielding genotypes were lines D-7424, D-7440 and D7535. Тhe standard variety Predel occupies sixth place backwards
in regards to grain yield among all tested genotypes. This fact
reveals that the new breeding activity for productivity improvement
has been developed successfully in recent years. An analysis of
variance on the yield of the years was carried out (Table 2). The
results show that the studied factors: genotype, years of cultivation
(environment) and interaction between both significantly affected

the variation of the studied trait. According to the calculated sum of
the squares of the individual sources of variation, we can point out
that the genotype contributes 22.7% to the total variance. The
environment (years) contribute less than 1% of variation that could
be expected also from the similar average yield values in the studied
years. The variation of the yield is due to a greatest extent to the
interaction genotype - environment (38.6%). The existence of this
phenomenon makes difficult the conducting of effective selection of
genotype by phenotype for this trait. These results again
demonstrate the crucial need to study the long-standing productivity
or the establishment of suitable statistical methods of phenotypic
stability of yield in different environments in durum wheat. A similar
conclusion is reached by other researchers of durum wheat as well
(Hill, 1975; Nsarellah et al., 2011; Mohamed et al., 2013). The high
degree of influence and statistical significance of interaction
genotype-environment (years) allows us to conduct a study

Table 1. The grain yield of 20 genotypes of durum wheat
for three years (2011 – 2013)

Table 3. Stability parameters of yield in the years of
cultivation

Genotypes

Genotypes

2011, t/ha

2012, t/ha

2013, t/ha

Mean

3.71
3.88
2.92
4.34
D-7424
3.77
3.54
4.08
D-7440
3.68
3.79
3.92
2.97
D-7535
4.48
3.90
3.39
3.43
3.90
Elbrus
3.94
4.26
3.97
D-7208
3.60
4.05
3.70
3.93
4.51
Predel
4.25
4.47
4.28
D-7281
4.00
4.33
4.31
3.94
4.74
Deqna
4.38
3.50
5.28
D-7880
4.35
4.44
4.55
3.89
4.87
Zvezdica
4.44
4.60
5.00
D-7742
3.73
4.45
4.27
3.68
5.40
Deni
4.48
4.18
3.91
5.34
М-561
4.54
5.00
4.08
4.54
М-417/1
4.55
5.32
4.47
3.85
М-398
4.61
3.90
4.90
5.03
М-334
4.65
4.04
5.92
D-7724
4.00
4.68
5.06
5.23
3.76
М-6433
4.88
4.61
5.15
D-7877
4.88
4.91
4.58
5.87
D-7557
4.28
Mean ± SEM 4.36 ± 0.12 4.34 ± 0.19 4.30 ± 0.11 4.34 ± 0.08

** Significant at p<0.01, * Significant at p<0.05;
ns – not significant

D-7424
D-7440
D-7535
Elbrus
D-7208
PREDEL
D-7281
Deqna
D-7880
Zvezdica
D-7742
Deni
М-561
М-417/1
М-398
М-334
D-7724
М-6433
D-7877
D-7557

σ2(i)

S2(i)

W(i)

Mean

146.9**
14.8**
164.3**
67.9**
31.4**
39.3**
14.5**
38.2**
220**
67.8**
125.2**
213.5**
154.8**
61.62**
168.68**
95.6**
346.8**
195.3**
11.6**
204.2**

221.8**
21.8**
244.8**
49.4**
-3.5ns
7.5**
-4.6ns
54.7**
203.1**
104.3**
131.7**
255.6**
149.6**
45.9**
-4.0ns
0.8ns
510.5**
149.7**
10.9**
309.3**

414.6
57.8
461.5
201.4
102.5
123.9
57.0
120.9
611.8
200.9
354.4
594.2
435.9
184.2
473.3
276.1
954.3
545.3
49.2
569.2

-10
-9
-8
-7
-6
-5
-3
-1
2
4+
5+
6+
8+
9+
10+
11+
12+
13+
14+
15+

** – Significant at P

≤ 0.01 ; ns – not significant
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Figure 1. The dendrogram of cluster analysis in durum wheat genotypes on yield and growing environment.

evaluating the phenotypic stability of each durum wheat genotype
included in the study.
For calculation of a stability variance (σ2) according to Shukla
(1972), output data for the yield of the analyzed genotypes were
processed with the computer program "Stable" by Kang and Magari
(1995). The results obtained for the parameters of the stability σ2(i)
and S2(i) of Shukla and W2(i) of Ecovalence of Wricke (1962) together
with the parameter YS (i) of Kang and Magari (1995), are listed in
Table 3. According to this data, the most stable for yield throughout
the years was breeding line D-7877 followed by D-7281, M-334, M398 and D-7208. These genotypes show the lowest values for the

Deni M-561
M-334
D-7877
Zvezdica
Deqna
Zvezdica
D-7535PREDELD-7880 M-417/1
D-7557
D-7424
D-7724
D-7281
Elbrus
M-398 M-6433
D-7440
D-7742
D-7208
-4

-3

-2

0
-1
1
PC 1 : 50.94%

2

3

D-7877
D-7557
M-6433
M-334 D-7724
M-417/1 M-398
M-561
Deni Zvezdica D-7742
Deqna
D-7880
D-7281

480
460
440
420

PREDEL
Elbrus D-7208
D-7535
D-7440
380
400

4
Active

Figure 2. PC – analysis of genotypes for years of
cultivation
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500

Y

PC 2: 28.59%

3.0
2.5
2.0
1.5
1.0
0.5
0.0
-0.5
-1.0
-1.5
-2.0
-2.5
-5

Projection of the cases on the factor-plane (1x2)
Cases with sum of cosine square >= 0.00

first three parameters assessing only stability. On the other hand,
according to the parameter of Kang for simultaneous evaluation of
yield and stability, which is essential for selection, breeding lines D7557, D-7877, M-6433, E-7724, M -334 and M-398 were determined
as the most valuable genotypes.
Recently, for the classification of genotypes in breeding work
multivariate methods – cluster and PC analysis – are used more
often. The dendrogram of cluster analysis conducted for grouping
varieties and durum wheat lines based on their yields in different
years is given in Figure 1. As can be seen from the figure, two main
groups of genotypes were identified. Upon careful review of the

360
-3

D-7424
-2

-1

0
PC 1

1

2

Figure 3. Varieties disposition in the coordinate
system PC – yield

3

genotypes coming to a smaller group of eight representatives, it can
be seen that here are all of the above mentioned most stable
genotypes (D-7557, D-7877, M- 6433, D-7724, M-334, M-398)
according to the simultaneous assessment of Kang for yield and
stability. This result reveals that cluster analysis can be successfully
used in breeding work for grouping genotypes for yield and stability
in the presence of appropriate data regarding yield and environment.
Further, it is necessary the cluster collecting phenotypically stable
genotypes with enough high yields to be determined.
The results of a PC analysis of data for grain yield in durum
wheat genotypes for years are graphically presented in Figure 2.
According to Valkova and Dechev (2012), the most stable genotypes
are in quadrants of positive values of the two main components,
which largely coincide with the results for assessment of stability
according Shukla (1972) obtained by us. It is assumed that PC1 is
connected to a linear variation in the effects of the genotypes and
PC2 – to a portion of the non-linear variation. However, it is known
that the parameters for stability of Shukla – σ2 and S2 are accepted in
an analogous manner. This should be considered when assessing
the location of the points of genotypes in the figure. The disposition
of the points of the studied durum wheat genotypes in the coordinate
system PC1 to the grain yield (Y) is presented in Figure 3. Of greatest
interests for the selection are the genotypes located in the upper
right (positive) quadrant of the coordinate system. The data
presented in Figure 3. demonstrate that genotypes D-7557, D7877, M-6433, D-7724, M-398 and M-334 are the most valuable,
combining high yield and stability throughout the years. This almost
completely coincides with the results of parameter yield - stability
(YS (i)) of Kang and the corresponding group in cluster analysis.
Therefore, PC analysis can be used successfully for evaluation of
the phenotypic stability of genotypes by certain traits and allows
conclusions about their breeding value to be collected.

Conclusion
Statistically significant effects of genotypes (G), environments
(years) (E) and interaction between genotypes and environments (G
x E) in general variation of yield in durum wheat are determined. The
highest percentage of contribution to the variance is the interaction
genotype - environment (38.6%). This shows the strong importance
of the interaction between genotype and conditions of the year on
the yield of durum wheat.
Cluster analysis can be successfully used in breeding work for
grouping genotypes for yield and stability if appropriate data
regarding yield and environments are available. Further, it is
necessary the cluster collecting phenotypically stable genotypes
with enough high yields to be determined. PC analysis can be used
successfully to evaluate the phenotypic stability of genotypes by
certain traits and allows conclusions about their breeding value to be
collected. The most valuable are the genotypes within the quadrant
of positive values of PC-1 and PC-2 simultaneously. The breeding
lines D-7557, D-7877, M-6433, D-7724, M-398 and M-334 are the
best achievements of our contemporary durum wheat breeding
program, combining high yield and phenotypic stability throughout
years.

References

Plant Breeding, 101, 1-23.
Dechev D, 2000. Production and stability of durum wheat genotypes
with respect to the May temperatures and weather conditions. Plant
Science, 37, 708-711 (Bg).
Dechev D, 2002. Phenotypic stability of yield varieties and lines in
durum wheat. Scientific papers Agricultural University, Plovdiv,
XLVII, 2002, 41-46 (Bg).
Dechev D, 2004. Evaluation of certain signs and durum wheat
genotypes under conditions of different years. Plant Science, 41,
495-498 (Bg).
Dechev D, 2004a. Stability and interactions of durum wheat
genotypes with the terms of the years in gluten and protein in the
grain. Plant Science, 41, 248-251 (Bg).
Ferreira D, Demetrio C, Manly B, Machado A and Vencovsky R,
2006. Statistical models in agriculture: biometrical methods for
evaluating phenotypic stability in plant breeding. Cern, Lavras, 12,
373-388.
Hill J, 1975. Genotype-environment interactions - a challenge for
plant breeding. Journal of Agricultural Science, Cambridge
University Press, 85, 477-493.
Hussein M, Bjorntad A and Aastveit A, 2000. SASG x ESTAB: a
SAS program for computing genotype x environment stability
statistics. Agronomy Journal, 92, 454-459.
Kang M, 1998. Using genotype-by-environment interaction for crop
cultivar development. Advances in Agronomy, 62, 199-252.
Kang M and Magari R, 1995. STABLE: Basic program for
calculating yield - stability statistics.variance parameters. Agronomy
Journal, 87, 276-277.
Letta T, 2007. Genotype-environment interactions and correlation
among some stability parameters of yield in durum wheat (Tr. Durum
Desf) genotypes grown in South East Ethiopia. African Crop Science
Conference Proceedings, 8, 693-698.
Lin C, Binns M and Lefkovitch L, 1986. Stability analysis: where do
we stand? Crop Science, 26, 894-900.
Mohamed SH, Mohamed GI and El-Said RA, 2013. Stability
analysis for grain yield and its components of some durum wheat
genotypes (Triticum durum L.) under different environments. Asian
Journal Crop Science 5, 179-189.
Nsarellah N, Amamou A, Taghouti M and Annicchiarico P, 2011.
Adaptation of Moroccan durum wheat varieties from different
breeding years. Journal of Plant Breeding and Crop Science, 3, 3440.
Panayotova G and Dechev D, 2003. Genotype - by - Nitrogen
Interaction for Yield in Durum Wheat. Bulgarian Journal of
Agricultural Science, 9, 173-178.
Panayotova G, Dechev D and Valkova N, 2006. Yield stability of
durum wheat genotypes at nitrogen fertilization. Eco-konferentsja,
Novi Sad, Saffe food, I, 381-386
Rharrabti Y, Garcia Del Moral LF, Villegas D and Royo C, 2003.
Durum wheat quality in Mediterranean environments III Stability and
comparative methods in analysing GxE interaction. Field Crops
Research, 80, 141-146.
Shukla G, 1972. Some statistical aspects of partitioning genotype environmental components of variability. Heredity, 29, 237-245.
Statistica 7, 2004. StatSoft. Inc.
Valkova N and Dechev D, 2012. Use of PC-analysis to assess the
phenotypic stability in cotton. Field Crop Studies, 8, 1-96 (Bg).
Wricke G, 1962. Uber eine Methode zur Erfassung der
okologischen Streubreite in Feldversuchen. Z. Pflanzenzucht, 47,
92-96.

Becker H and Leon J, 1988. Stability analysis in Plant Breeding.
207

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 7, No 2, 2015

CONTENTS

1/2

Review
Effect of physical form and protein source of starter feed on growth and development of dairy calves
E. Yavuz, G. Ganchev, N. Todorov

149

Genetics and Breeding
Characterization of Plasmopara viticola isolates from Bulgaria with microsatellite markers
K. Kosev, I. Simeonov, G. Djakova, T. Hvarleva

159

Total phenol content, antioxidant activity of hip extracts and genetic diversity in a small population of R. 162
canina L. cv. Plovdiv 1 obtained by seed propagation
M. Rusanova, K. Rusanov, S. Stanev, N. Kovacheva, I. Atanassov
Correlation between qualitative-technological traits and grain yield in two-row barley varieties
N. Markova Ruzdik, D.Valcheva, D.Vulchev, Lj. Mihajlov, I. Karov, V. Ilieva

167

Application of path coefficient analysis in assessing the relationship between growth-related traits in
indigenous Nigerian sheep (Ovis aries) of Niger State, Nigeria
S. Egena, D. Tsado, P Kolo, A. Banjo, M. Adisa-Shehu-Adisa

173

Effect of height of stem on the productivity of winter common wheat
N. Tsenov, T. Gubatov, E. Tsenova

179

Influence of the direction of crossing on activities of heterosis regarding the height of plants and number 186
of leaves in Burley tobacco hybrids
Ts. Radoukova, Y. Dyulgerski, L. Dospatliev
Common winter wheat lines with complex resistance to rusts and powdery mildew combined with high 190
biochemical index
V. Ivanova, S. Doneva, Z. Petrova
Study of emmer (Triticum dicoccum (Schrank) Shuebl.) accessions for traits related to spike 199
productivity and grain quality in connection to durum wheat improvement
K. Taneva, V. Bozhanova, B. Hadzhiivanova
Phenotypic stability of yield on varieties and lines of durum wheat (Triticum durum Desf.)
R. Dragov, D. Dechev

204

Classification and regression tree analysis in modeling the milk yield and conformation traits for
Holstein cows in Bulgaria
A. Yordanova, S. Gocheva-Ilieva, H. Kulina, L.Yordanova, I. Marinov

208

Nutrition and Physiology
Potential N-supplying ability of soil depending on the size of soil units under different soil tillage 214
systems
M. Nankova, P. Yankov

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 7, No 2, 2015

CONTENTS

2/2

Production Systems
Tolerance and own tolerance of wheat under conditions of permanent and long-term rotation
N. Nankov, G. Milev, A. Ivanova, I. Iliev, M. Nankova

221

Influence of fertilization and sowing density on grain production of Sorghum bicolor L., in the
climatic conditions of Central Moldavia, Romania
S. Pochişcanu, T. Robu, A. Gherasim, M. Zaharia

229

Effect of locomotor activity of Russian sturgeons (Acipenser Gueldenstaedtii Brandt) on water
heat flows in a recirculation system
K. Peychev, Y. Staykov, S. Stoyanova

234

The effect of stocking density on some hydrochemical parameters and growth traits in European
perch (Perca fluviatilis L.), cultivated in a recirculation system
G. Zhelyazkov

238

Agriculture and Environment
Agroecological assessment of wastewater from Municipal Wastewater Treatment Plant by physicochemical parameters
G. Kostadinova, D. Dermendzhieva, G. Petkov, I. Taneva

242

Exploring the yield potential and spike characteristics of tritordeum (×Tritordeum ascherson et
graebner) accessions under the conditions of South Dobrodza
H. Stoyanov

250

Effect of amitraz on varroosis in bees (Apis mellifera L.)
K. Gurgulova, I. Zhelyazkova, S. Takova, K. Malinova

260

New data about Crocus olivieri J. Gay on the territory of Sinite Kamani Natural Park, Bulgaria
N. Grozeva, M. Todorova, M. Gerdzhikova, G. Panayotova, N. Getova, D. Dohchev, K. Tsutsov

264

Product Quality and Safety
Near Infrared Spectroscopy and aquaphotomics for monitoring changes during yellow cheese
ripening
S. Atanassova

269

Investigation on the technological traits of Bulgarian and imported merino wool batches
D. Pamukova

273

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
methods,Results, Discussion, 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 consequences 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,
place of publication. Example:
Oldenbroek JK, 1999. Genebanks and
the conservation of farm animal genetic
resources, Second edition. DLO Institute
for Animal Science and Health,
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. C3variants 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
condition score on reproductive performance in dairy cows,IXth International
Conference on Production Diseases in
Farm Animals, September 11–14, Berlin,
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic
diversity in local sheep breeds using DNA
markers. Thesis for PhD, Trakia University,
Stara Zagora, Bulgaria, (Bg).
The Editorial Board of the Journal is not
responsible for incorrect quotes of
reference sources and the relevant
violations of copyrights.
Animal welfare
Studies performed on experimental
animals should be carried out according to
internationally recognized guidelines for
animal welfare. That should be clearly
described in the respective section
“Material and methods”.

Volume 7, Number 2
June 2015

www.agriscitech.eu

