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Stability evaluation of mixtures among preparations with different biological effect on the 
basis of grain yield in spring vetch

1 2 2G. Delchev *, N. Georgieva , I. Nikolova

1Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria
2Institute of Forage Crops, 5800 Pleven, Bulgaria

Abstract. With the purpose to study the stability of mixtures among preparations with different biological effect on the basis the grain yield in spring vetch a 
three-factor field trial was carried out during the period 2007-2009 in Institute of Forage Crops, Pleven using the split plot method. Factor A includes the three 
years of the research. Factor B (preparations) includes 8 levels: untreated control, Atonic (growth stimulator) – 600 ml/ha, Masterblend (combined leaf 
fertilizers) – 1.6 kg/ha, Atonic + Masterblend, Confidor (insecticide) – 150 g/ha, Confidor + Atonic, Confidor + Atonic + Masterblend, Confidor + Masterblend. 
Factor C (stages of treatment) includes three levels: budding, budding + flowering, flowering. The most stable mixtures with regard to the grain yield are Atonic + 
Masterblend and Confodor + Masterblend, and with single use of preparations – the insecticide Confidor. Technologically valuable mixtures which match high 
stability and high productivity in the different years are all combinations with twofold application at budding and flowering and with the best parameters are 
distinguished the combinations Confidor + Atonic and Confidor + Masterblend. The single treatment at flowering stage should be avoided because of reduced 
productivity independently that it is characterized with high stability during the different years.

Keywords: vetch, stability, grain yield, preparations with different biological effect
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Introduction

Institute 
of Forage Crops, 

on compatibility and stability of combination between preparations 
with different biological effect are still in initial stage in Bulgaria 
(Delchev and Nenkova, 2010; Delchev, 2012).As a perspective direction for increase of crop production in 

The purpose of the study is to evaluate the stability acts of recent years the use of biostimulators (Pet et al., 2005; Hristova and 
preparations with different biological effect and their mixtures on the Nenkova, 2012), growth regulators (Zhelyazkova et al., 2004; 
basis the grain yield in spring vetch.Zhelyazkova, 2007; Zhelyazkova et al., 2007; Guluoglu et al., 2006) 

and leaf fertilizers (Petkova and Poryazov, 2007; Stoyanova, 2009) 
has imposed. Their application allows regulation of processes 

Material and methodsrelated to the growth and development of crops, formation of 
generative organs, maturing and preservation of production 
(Nenkova et al., 1997; Grawford, 1999; Rademacher, 2001; The study is carried out during the period 2007-2009 in 
Musiaka and Grigoruk, 2001). The mixed use of growth regulators, Pleven on slightly leached chernozem with spring 
biostimulators and leaf fertilizers with pesticides as a component of vetch variety Obrazets 666. A three-factor field trial is conducted by 
modern technologies increases the effectiveness of the the split plot method. Factor A (years) includes the three years of the 
preparations (Tsibulko et al., 2000; Georgieva and Nikolova, 2010; research. Factor B (preparations) includes 8 levels: B  – untreated 1

Nikolova and Georgieva, 2010), allows reduction of their doses control, B  – Atonic, B  – Masterblend, B  – Atonic + Masterblend, B  2 3 4 5

(Stoeva and Shaban, 2001), furthers overcoming resistance acts in – Confidor, B – Confidor + Atonic, B  – Confidor + Atonic + 6 7

some insects (Curtis, 1985) and has high economical effect saving Masterblend, B  – Confidor + Masterblend (Table 1). Factor C 8

time, energy and costs (Sawyer, 1982; Petroff, 2008). The (stages of treatment) includes three levels: C  – budding, C  – 1 2
widespread use of such combinations contributes to the total lower budding + flowering, C  – flowering.3level of pollution in crop production and environment and for 

A statistical evaluation is made for characterization of the 
ecologisation of agriculture (Heindel et al., 1994). The investigations 
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Table 1. Characteristics of the used preparations

Preparation

Atonic

(growth stimulator)

Masterblend

(combined leaf fertilizer)

Confidor 70 WG

(chloronicotinyl insecticide)

600 ml/ha

1.6 kg/ha

150 g/ha

0.2% sodium orthonitro-phenolate; 0.3% sodium-paranitro-phenolate;

0.1% sodium-5-nitroguaicol

20% nitrogen (6.22% nitrate + 3.88% ammonia + 9.90% urea), 20% soluble phosphorus (Р О ),2 5

20% soluble potassium (К О) and minor elements (B, Cu, Fe, Mn, Mo, Zn, Mg2

Composition Dose

700 g/kg imidacloprid



Table 2. Grain yield, kg/ha

LSD, kg/ha: AxB p≤0.05=96 p≤0.01=127 p≤0.001=163
F.A p≤0.05=34 p 0.01=45 p 0.001=58 AxC p≤0.05=59 p≤0.01=77 p≤0.001=100
F.B p≤0.05=55 p≤0.01=73 p≤0.001=94 BxC p≤0.05=96 p≤0.01=127 p≤0.001=163
F.C p≤0.05=34 p≤0.01=45 p≤0.001=58 AxBxC p≤0.05=166 p≤0.01=219 p≤0.001=282

≤ ≤

Variants 2007 2008 2009

Preparations

Control

Atonic

Masterblend

Atonic +

Masterblend

Confidor

Confidor + Atonic

Confidor + Atonic +

Masterblend

Confidor +

Masterblend

Stages of treatment kg/ha kg/ha kg/ha% % %

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

905

959

890

938

1014

913

998

1132

986

1040

1151

1005

1065

1159

1031

1085

1195

1044

1045

1159

1006

1077

1190

1045

100

100

100

103.7

105.8

102.5

110.3

118.1

110.8

115.0

120.1

112.9

117.8

120.9

115.9

120.0

124.7

117.3

115.6

120.9

113.0

119.1

124.1

117.4

1693

1707

1695

1797

1875

1765

1982

2106

1924

1994

2124

1942

2047

2126

1986

2124

2211

2031

2085

2161

1988

2068

2170

2007

100

100

100

106.2

109.8

104.1

117.1

123.3

113.5

117.8

124.4

114.6

120.9

124.5

117.2

125.5

129.5

119.8

123.2

126.6

117.3

122.2

127.1

118.4

1155

1203

1111

1196

1311

1147

1311

1471

1240

1363

1488

1275

1351

1468

1304

1410

1542

1313

1375

1507

1284

1380

1517

1310

100

100

100

103.6

109.0

103.3

113.5

122.3

111.6

118.0

123.7

114.8

117.0

122.0

117.4

122.1

128.2

118.2

119.1

125.3

115.6

119.5

126.2

117.9
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representativeness and significance influence of the grain yield by Thysanoptera order (Nikolova and Georgieva, 2010) varies within 
analysis of variance and parametric criterion F of Fisher (Shanin, the limits from 102.5 to 129.5 % (Table 2). The highest effect of the 
1977; Barov, 1982). For calculating the analysis of variance the use of the preparation is achieved at combination of the insecticide 
programme ANOVA123 is used (Lidanski, 1988). The parameters of Confidor with the growth stimulator Atonic.

2 The performed analysis of variance with regard to grain yield stability for grain yield are calculated. The variances of stability σ  i
2 (Table 3) established that years have the strongest influence on this and S  (Shukla, 1972) and ecovalence W (Wricke, 1962) show what i i

indicator – 86.4 % of the total variation of variants. It is conditioned by part of the variation related to the interaction between the 
the unequal reaction of variations to the change of the environmental preparations and years is due to the specific variant.
conditions. The reasons for that are the large differences in the By the criterion for stability (YS) of Kang (1993) the value of i

meteorological conditions during three years of the trial. The each variant is presented by simultaneously reading the worth of the 
strength of influence for the preparation is 5.4 % and for the stages of indicator and the stability of the variant. The value of this criterion is 
treatment – 2.3 %. Nevertheless, the influence of the three factors is that by using nonparametric methods and statistical significance of 
significant at level of probability р≤ 0.1 %. There is significant the differences we get a generalized evaluation arranging the 
interaction between the preparation and treatment stages with the variants in a descending order according to their economic value. To 
conditions of years (АхВ) и (АхС). The interaction between the calculate these parameters the program STABLE of Louisiana State 
preparations and treatment stages (ВхС) is not significant. This University Agricultural Center, Baton Rouge, USA (1993) is used.
means that the effectiveness of the preparations is equal in their 
application during different stages. The interaction among the three 
factors of the trial is also not significant. The lack of significant Results and discussion
interaction (АхВхС) shows that the conditions during the years have 
no effect on the combined action of the applied preparations with 

The increase of the productivity with single and combined use of 
regard to the grain yield.

Atonic, Masterblend and Confidor as a result of their action 
On the basis of the significant interactions preparation х year 

stimulating the growth and development of spring vetch and 
(АхС) and treatment stage х year (ВхС) the stability of the 

regulating pest density from Homoptera, Heteroptera and 
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manifestations is evaluated at each variant consisting of preparation interact more weakly with the environmental conditions. The 
2 2and stage of treatment with respect to the years (Table 4). The negative values of the indicators σ and S  are accepted as being 0. i  i

2 2 2 2variances of stability σ  and S  (Shukla, 1972), ecovalence W At significantly high values of any of the two parameters (σ  or S ) i i i i i

(Wricke, 1962) and criterion for stability YS of Kang are calculated. the variants are considered unstable. With the ecovalence W of i i
2 2The variances of stability (σ  and S ) of Shukla (1972) which render Wricke (1962), the higher the values of the indicator, the more i i

an account of the linear and nonlinear interactions, respectively, unstable the corresponding variant.
evaluate unidirectionally the stability of the variants. Those variants On that basis as these three parameters of stability are used it is 
which show lower values are estimated as more stable because they established that the most unstable are the untreated control, the 

Table 3. Analysis of variance for grain yield

*p≤5%       **p≤1%       ***p≤0.1%

Source of variation

Total

Tract of land

Variants

Factor А –Years 

Factor В – Preparations

Factor С – Stages of treatment

AxB

AxC

BxC

AxBxC

Pooled error

215

2

71

2

7

2

14

4

14

28

142

382329

799

366525

333806

20643

8876

2138

878

692

290

15004

100

0.4

95.7

86.4

5.4

2.3

0.6

0.5

0.3

0.2

3.9

-

399.8*

5162.3***

166903.3***

2949.1***

4438.3***

152.7*

69.6*

49.5

3.2

105.7

Degrees of freedom Sum of squares Influence of factor, % Mean square

Table 4. Stability parameters of the variants for grain yield with regard to years

Variants
Mean

2σi

2
Si Wi YSi

Preparations

Control

Atonic

Masterblend

Atonic +

Masterblend

Confidor

Confidor + Atonic

Confidor + Atonic +

Masterblend

Confidor +

Masterblend

Stages of treatment

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

budding

budding+flowering

flowering

1251

1289

1232

1310

1400

1275

1430

1570

1383

1466

1585

1407

1488

1584

1440

1540

1650

1463

1502

1609

1426

1508

1626

1454

0.4

3.0

16.1

0.8

18.6

18.0

0.9

28.5

27.2

15.2

15.4

7.9

6.3

1.0

10.2

-0.3

20.8

27.5

0.7

29.0

13.7

-0.2

10.9

22.0

370.8

600.8

276.7

101.5

136.9

121.7

28.0

35.8

26.0

15.1

24.8

7.8

39.0

10.6

16,0

149.5

93.3

73.4

150.0

69.7

48.6

41.4

28.2

34.1

-1

-3

-2

3

6

0

9

21+

5

15+

23+

7

16+

22+

10

20+

27+

14+

17+

24+

8

18+

26+

13+

199.8

325.2*

148.5*

52.9

72.2*

63.9*

12.8

17.1

11.7

5.8

11.1

1.8

18.8

3.3

6.3

79.1*

48.4

37.6

79.4*

35.6

24.0

20.1

12.9

16.1
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signle use of Atonic applied once at budding stage and twice at Curtis CF, 1985. Theoretical models of the use of insecticide 
budding + flowering stages as well as the mixtures Confidor + Atonic mixtures for the management of resistance. 
and Confidor + Atonic + Masterblend applied at budding stage. With 

2those variants the values of the variance of stability σ  and Delchev G and Nenkova D, 2010. Stability evaluation of some i

mixtures between stimulators and antigrass herbicides on the basis ecovalence W are the highest and mathematically significant, i.e. i

of durum wheat grain yield. Plant Science, 47, 351-356.the instability is of a linear type. The above-mentioned tank mixtures 
Delchev G, 2012. Stability valuation of some mixtures between do not show instability of nonlinear type – there is lack of significant 
retardants and combined herbicides for grain yield of durum wheat. values of S ². That instability is due mainly to the significant i

Plant Science, 49, 59-64.differences in the grain yield with those mixtures during the different 
Georgieva N and Nikolova I, 2010. Study of the influence of new years of the trial. The meteorological conditions have the strongest 
biologically active substances on the grain yield and density of influence exactly on these variants.
Acyrthosyphon pisi Kalt. (Homoptera, Aphididae) in spring forage To make a complete evaluation of the effectiveness of each 
pea. General and applied plant physiology, 36, 1-2, 38-46.variant we should considered both its influence on the grain yield in 
Grawford MA, 1999. PGR products by Geriffin L.L.C. Proc. Twenty-spring vetch and its stability – the reaction of the crop in different 
sixth Annual meeting PC Regulation Society of America. California, years. Very valuable information about the technological value of the 
July, 11-14.variants gives the indicator YS of Kang (1993) for simultaneous i

Guluoglu L, Ariogly H and Arslan M, 2006. Effects of some plant evaluation of yield and stability as it is based on the significance of 
growth regulators and nutrient complexes on above-ground the differences in yield and variance of interaction with environment. 
biomass and seed yield of soybean grown under heat-stressed The generalized criterion for stability YS  of Kang which renders an i
anvironmental. Journal of Agronomy, 5, 1, 126-130.account of both the stability and the value of yield gives a negative 
Heindel J, Chapin R, Gulati D, George J, Price C, Marr M, Myers 

evaluation only for the untreated control characterizing it as the most 
C, Barnes L, Fail P, Grizzle T, Schwetz B and Yang R, 1994. 

unstable and low-yield variant. According to that criterion 
Assessment of the reproductive and developmental toxicity of 

technologically the most valuable are all combinations with twofold 
pesticide/fertilizer mixtures based on confirmed pesticide 

treatment at budding and flowering stages (with the best parameters 
contamination in California and Iowa Groundwater. Toxicological 

are distinguished the combinations Confidor + Atonic and Confidor + 
Sciences, 22, 4, 605- 621.

Masterblend) followed by the single application of the studied 
Hristova D and Nenkova D, 2012. Study on the influence of some 

preparations at the same stages. Those variants match high values 
biologically active substances over ethereal oil cultures – coriander. 

of grain yield and high stability of that indicator during the different 
Bulgarian Journal of Agricultural Science, 18, 1, 100-102.

years.
Kang M, 1993. Simultaneous selection for yield and stability: In terms of technology of spring vetch cultivation high 
Conseguence for growers. Agronomy Journal, 85, 754-757.evaluation receive the variants with application of Confidor and the 
Lidanski T, 1988. Statistical methods in biology and agriculture. mixtures Confidor + Atonic, Confidor + Masterblend, Confidor + 
Sofia.Atonic + Masterblend and Atonic + Masterblend at budding stage. 
Musiaka VK and Grigoruk TI, 2001. Study of physiological activity They match good yields of grain albeit with lower stability in the 
of different growth regulators – Emistim. Physiology and different years. The variants with single treatment at flowering stage 
Biochemistry of Agricultural Plants, 33, 1, 3-9.(except the combinations Confidor + Atonic and Confidor + 
Nenkova D, Belcheva S and Ivanova I, 1997. Influence of growth Masterblend) receive low evaluations mainly due to the lower 
regulators on the yield of phaseolus and alfalfa. Agriculture plus, 5, 5.productivity, although they are characterized by high stability of the 
Nikolova I and Georgieva N, 2010. Use of preparations with 

indicator in the different years.
different biological effect in spring vetch and their influence on the 
productivity and insect pest density. General and applied plant 
physiology, 36, 1-2, 28-37.
Pet I, Dragomir N, Selegean M, Pet E and Dragomir C, 2005. Conclusion
Effects of some bio-stimulants on the quantity and quality production 
of birdsfoot trefoil. In: Biala K. et al (eds). Quality production and The use of the prepations with different biological effect Atonic, 
quality of the environmental in the mountain pastures of an enlarged Masterblend and Confidor influence positively the productivity of the 
Europe, 15-17 September, Udine, Italy, 333-338.spring vetch. The most stable mixtures with regard to the grain yield 
Petkova V and Poryazov I, 2007. Biological efficiency of the are Atonic + Masterblend and Confodor + Masterblend and of the 
complex fertilizer Humustim in garden beans and Brussels sprouts, single use of preparations – the insecticide Confidor. 
Bulgarian Journal of Plant Science, 44, 154-158.Technologically valuable mixtures are all combinations with twofold 
Petroff R, 2008. Pesticide interactions and compatibility. Montana treatment at budding and flowering stages (with the best parameters 
State University, http://www.ovs.com/1_pesticide_interactions.htm.are distinguished the combinations Confidor + Atonic and Confidor + 
Rademacher W, 2001. Application of growth retardants in Masterblend) followed by the single application of the studied 
agriculture and horticulture.  Abs.Int.Conf., on PG Subst, July 1-6, preparations at the same stages. They match high values of grain 
50, Brno, Czech Republuc. yield and high stability of that indicator in the different years.
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Shanin J, 1977. Methodology of field trial. Bulgarian Academy of 

Barov W, 1982. Analysis and schemes of field experiment. NAIC, 
Sciences, Sofia.

Sofia (Bg).

Bulletin of 
Entomological Research, 75, 2, 259-266.



317

Shukla G, 1972. Some statistical aspects of partitioning genotype – 96.
environmental components of variability. Heredity, v. 29, 237-245. Zhelyazkova Ts, Pavlov D, Nenkova D and Ivanova I, 2004, 
Stoeva N. and Shaban N., 2001. Residual effect of some herbicides Influence of some plant growth regulators on spring vetch (Vicia 
and Lactofol on the growth and photosynthetic activity in beans and sativa L.) productivity. Plant Science, Sofia, 41, 6, 556-559 (Bg).
pea, Agrarian University – Plovdiv, Scientific Works, XLVI, 4, 139- Zhelyazkova Ts, 2007. Investigation influence some growth 
144. regulators on the productivity, chemical composition and nutritive 
Stoyanova A, 2009. Leaf fertilizers in wheat. Agriculture Plus, 3, 14- value of spring pea (Pisum sativum L.) and spring vetch (Vicia sativa 
15. L.). Thesis for PhD, Trakia University, Stara Zagora, 199 pp.

Tsibulko VS, Buryak YI, Popov SI and Chornobab OV, 2000. Pea, Zhelyazkova Ts, Pavlov D and Uzunova K, 2007. Influence of 

winter vetch, lucerne. Novelties in the technology of cultivation for some plant growth regulators on spring vetch (Vicia sativa L.) 
seed, Kharkov, Ukraine. chemical composition, nutritive value and yield of crude protein and 
Wricke G, 1962. Über eine Methode zur Erfassung der feed units. Plant Science, Sofia, 44, 6, 555-558 (Bg).
ekologischen Strekbreitein Feldersuchen. Pflanzenzuecht, 47, 92-



Review

Genetics and Breeding

Nutrition and Physiology

Fibromelanosis in domestic chickens 
H. Lukanov, A. Genchev

Rumi and IPK Nelina – new cotton varieties
A. Stoilova, Hr. Meluca

Drying of seeds from common wheat (Triticum aestivum L.) by using Silica gel for
ex situ storage
P. Chamurlyisky, N. Tsenov, S. Stoyanova

Breeding evaluation of newly stabilized lines of maize
V. Valkova

Apricot breeding for resistance to Sharka
V. Bozhkova, S. Milusheva

Dry matter accumulation in the varieties of wheat (Triticum aestivum L.)
according to previous crop
A. Ivanova, N. Tsenov

®Reproductive performance of weaning saws after treatment with Fertipig
S. Dimitrov, G. Bonev

Reproductive performance of Polish Large White and Polish Landrace sows
B. Szostak, V. Katsarov

Effect of the feeding of products stimulating the development of bee colonies
R. Shumkova, I. Zhelyazkova

Investigations on kidney function in mulard ducklings with experimental aflatoxicosis
I. Valchev, N. Grozeva, L. Lazarov, D. Kanakov, Ts. Hristov, R. Binev, Y. Nikolov

Rumen fermentation in yearling rams fed different rations
V. Radev

Effect of different lipid and protein dietary levels on rumen ciliate fauna and cellulolytic 
activity in yearling rams
V. Radev, I. Varlyakov, R. Mihaylov

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 3, 2013

239

247

252

257

261

264

269

276

294

282

290

272



Production Systems

Agriculture and Environment

Product Quality and Safety

Efficacy and selectivity of antibroadleaved herbicides at durum wheat against volunteers 
of coriander, Clearfield canola, Clearfield sunflower and ExpressSun sunflower
G. Delchev

Investigations on friction coefficients of cow hooves with different dairy farm floor types
T. Penev, Z. Manolov, I. Borissov, V. Dimova, Tch. Miteva, Y. Mitev, V. Kirov

Productivity of irrigation cotton cultivated under different inter-row spaces
I. Saldzhiev, A. Muhova

Stability evaluation of mixtures among preparations with different biological effect on the 
basis of grain yield in spring vetch
G. Delchev, N. Georgieva, I. Nikolova

Biological activity of plant protection products against Tuta absoluta (Meyrick) in tomato 
grown in greenhouses
N. Valchev, V. Yankova, D. Markova

Changes of some agro-chemical parameters of Pellic Vertisol (FAO) soil type in growing 
cereal crops under organic system of agriculture
V. Koteva

Carcass composition and meat quality in lambs reared indoors and on pasture 
T. Popova, P. Marinova

Fatty acids and lipid indices of buffalo milk yogurt
N. Naydenova, T. Iliev, G. Mihaylova

Effect of supplementary honey and artificial sugar feeding of bees on the composition of 
royal jelly
R. Balkanska, I. Zhelyazkova, M. Ignatova, B. Kashamov

Influence of the amount of milk clotting enzyme with microbial and camel origin on the 
coagulation time of cow's milk
P. Panayotov, K. Yoanidu, P. Boyanova, B. Milenkov

Determining chlorophyll and carrotenoid content in Bombyx mori L. excreta by Near 
Infrared Spectroscopy
S. Atanasova, M. Panayotov, D. Pavlov, M. Duleva

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 3, 2013

299

305

309

313

318

322

325

331

335

339

343



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 experi-
ment 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, 
place of publication. Example: 
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 
condition score on reproductive perfor-

thmance 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.
Ethics
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 5, Number 3
September 2013


	016-Stability evaluation of mixtures among preparations
	WEB-TMPL

