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Exterior traits of a male parental form for production of autosexing Easter eggers

H. Lukanov*, A. Genchev, E. Halil

Department of Animal Science - monogastric and other animals, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria.

(Manuscript received 13 March 2018; accepted for publication 2 May 2018)

Abstract. The aim of the present study was to perform exterior evaluation of a newly created male parental form for production of autosexing Easter egger 
crosses. The main exterior traits and measurements were conducted along with phenotype evaluation of hens and roosters of the XL male parental form at 6 
and 12 months of age. The average live weight of 6-month-old roosters and hens was 2.62±0.03 kg and 1.77±0.028 kg, respectively. One-year-old roosters 
and hens weighed 2.8±0.027 kg and 2.03±0.04 kg, respectively, on average. The ratio between the main exterior measurements of males and females was 
preserved for both age groups. Hens exhibited lower massiveness index than roosters. The compactness index in hens at 6 and 12 months of age was higher 
than that of roosters. Six-month-old roosters demonstrated higher long-leggedness index values as compared to year-old males and hens of both studied 
ages. Phenotypically, birds resembled productive type Rhode Island Red chickens except for the presence of pea combs and small wattles.
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Introduction

During the last two decades, poultry farming became the most 
intensively developing branch of animal husbandry. Along with 
increasing production of poultry eggs and meat, a process of 
assortment diversification is also observed. The latter became 
possible by virtue of important and substantial changes in the 
selection work. The interest to the production of cheap, dietetic and 
valuable protein foods for human diets resulted in serious progress 
in poultry industry. The productive performance of different fowl 
species of economic importance and lower production cost was 
considerably improved.�  

Chicken eggs with blue-green shells have been known for 
centuries. Their pigmentation is due to accumulation of biliverdin IX 
and biliverdin zinc chelate on the eggshell and eggshell membranes 
during their formation (Poole, 1963; Kennedy and Vevers, 1973). 
The pigments are deposited mostly in superficial eggshell layers 
(Zhao et al., 2006; Wang et al., 2007). Pigment depositions in 
eggshells are a result of heme oxidation products (Wang et al., 
2011). This mutation is determined by an autosomal dominant gene 
located in chromosome I of the poultry genome (Hutt, 1949; 
Crawford, 1990). According to most recent research, the gene 
responsible for this mutation is SLCO1B3 (Wang et al., 2013).

The global egg produce is dominated by two main layer breeds: 
White Leghorn and Rhode Island Red. That is why the major part of 
eggs produced worldwide have homogenous eggshell colour. 
During the last two decades, consumers from West Europe, North 
America and Japan have exhibited an increased interest in eggs with 
exotic colour. Consequently, several layer hybrids laying down blue-
green eggs also known as Easter eggers, have been created 
(Lukanov, 2016). This new trend in the consumers' attitudes could 
be attributed to the conservatism in the world egg production, on the 
one hand, and to the good financial status of the average consumer 

in these parts of the world, on the other.
Modern egg-laying hybrids are perfectly fit to high-technology 

production systems. Yet, they could not provide interesting non-
traditional eggs for the increasingly demanding retail market. 
Furthermore, breeds possessing some attractive traits, including 
eggshell colour, do not possess the necessary traits ensuring cheap 
produce. Therefore, the new market niches require investigation of 
the possibilities for combination of highly-producing egg-laying 
strains with breeds contributing to attractive retail products. The 
possibility for autosexing in such crosses is also economically 
important. It would result in broadening the current knowledge in the 
field and offering new competitive egg layer strains.

The aim of the present study was to perform exterior evaluation 
of a newly created male parental form for production of autosexing 
Easter egger crosses. 

Material and methods

The study was conducted in 2016 in a small semi-intensive 
poultry farm located in the Central Fore-Balkan, Northern Bulgaria. 
To this end, measurements of exterior traits and calculation of 
exterior indices were done in birds from the newly created male 
parental form named XL, along with phenotype evaluation. Twenty 
hens and twenty roosters at 6 months of age and the same number 
of birds at 12 months of age were used.

During the period 2011-2016, selection for obtaining a male 
parental form suitable for using in crossbreeding schedules for 
production of autosexing Easter eggers was conducted. The birds 
combine expression of gene for biliverdin pigmentation of the 
eggshell, very good egg-laying features and red-brown feathering. 
Absorption crossbreeding schedule was employed (Figure 1) with 
participation of White Schijndelaar and Rhode Island Red breeds. 
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From 2015 onward, internal breeding with selection and 
subselection for exterior and homozygocity testing of roosters for the 
O gene was carried out.

The following exterior traits were controlled:
· Live weight (kg). Male and female birds at 6 and 12 

months of age were individually weighed on a technical balance EU-
6000CE with a precision of 0.1 g. 

· Exterior measurements and indices. They were done 
once, at the time of live weight determination in the following order:

o diagonal body length (cm) - with tape measure;
o straight body length (cm) - with compasses;
o breast circumference (cm) - with tape measure;
o breast width (cm) - with compasses;
o breast depth (cm) - with compasses;
o sternum length (cm) - with tape measure;
o pelvic width (cm) - with compasses;
o crus length (сm) - with tape measure;
o tarsometatarsus length (сm) - with tape measure;
o tarsometatarsus circumference (сm) - with tape measure.
On the basis of these exterior measurements, the following 

exterior indices were calculated:
· Massiveness index (MI) 
MI = (live body weight to body length) × 100           (1)

· Stockiness  index (SI)
SI = (breast circumference to body length) × 100        (2)
· Long-leggedness index (LI)
LI = (leg length to body length) × 100                           (3)

At 6 and 12 months of age, detailed phenotypic evaluation of all 
birds from both genders was performed. Against this background, 
phenotype traits of the male parental form for production of 
autosexing Easter eggers were described.

All data were analysed by Statistica 13.0 software (Statistica for 
Windows; Stat – Soft, 2015). Mean (x), standard error of mean 
(SEM) and Coefficient of variation (CV, %) values were calculated. 
The differences were considered statistically significant at p <0.05, 
using Student's t-test, if the data were normally distributed.

Results and discussion

The live weight of roosters and hens of both studied ages is 
presented in Table 1. The weight of 6- and 12-month-old roosters 
was 2.62±0.03 kg and 2.8±0.027 kg, respectively (p<0.001). The 
trait varied insignificantly in both age groups, particularly in 1-year-
old birds (2.92%). This could be attributed to the lack of stress and 
aggression in individually reared mature roosters as compared to 
the rearing in groups during the adolescent period. In hens, variation 
was greater at both ages: 6.95% in 6-month-old and 8.61% in 12-
month-old birds. Average live weights were comparable to those of 
parental forms used for production of modern classic brown egg-
laying hybrids (Anonymous, 2012a; 2012b). After comparison of our 
data with data available for line B of Rhode Island Red it could be 
summarised that the weight of female XL chickens was comparable 
to that outlined by Lalev et al. (2011, 2012). Higher body weight of 
line B used in production of earlier XL crоsses was reported in 
previous studies (Lukanov, 2016). The average body weight of XL 
birds exceeded that of the parental breed Schijndelaar (Lukanov, 
2016).

Tables 2 and 3 present the exterior measurements and 
calculated exterior indices of the studied chickens. In general, the 
values in roosters were superior to those in hens due to the sexual 
dimorphism in chickens. Comparing the present data with those 
from an earlier study of ours with line B of Rhode Island Red 
chickens (Lukanov, 2016), it could be stated that line B was superior 
to XL with respect to most exterior traits. This was due to the higher 
live weight. Some exterior traits (breast depth, leg length and 
tarsometatarsal width) were comparable to the data reported by 

Female S

Female F1

Female F2

Female F3

Female F4

RIR Male

RIR Male

RIR Male

RIR Male

RIR Male

F5Internal breeding

Figure 1. Breeding schedule for creation of the XL male 
parental form (orig.)

Table 1. Live body weight of XL roosters and hens at 6 and 12 months of age (kg)

*** р< 0.001

Live weight, kg

Group 6-month-old hens 6-month-old roosters 12-month-old hens 12-month-old roosters

n

x

SEM

VC, %

min

max

Significance

20

  1.77

  0.028

  6.95

  1.60

  2.05

1:2,3,4***; 2:3,4***; 3:4***

20

  2.62

  0.030

  5.01

  2.35

  2.85

20

  2.03

  0.040

  8.61

  1.75

  2.30

10

  2.80

  0.027

  2.92

  2.65

  2.95
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Lukanov (2016). Only breast circumference and the crus length 
were higher than those of Rhode Island Red line B. The exterior data 
of Schijndelaar chickens were closer to those measured in XL 
population (Lukanov, 2016). A serious advantage of XL chickens vs 

the ornamental breed - Schijndelaar was established for breast 
circumference, breast depth and crus length.

The calculation of exterior indices demonstrated that 6-month-
old roosters had higher body than 12-month-old roosters (NS) and 

Table 2. Exterior trait measurements of XL roosters and hens at 6 and 12 months of age

Exterior trait measurements

Group
6-month-old

 hens (n=20)
6-month-old 

roosters (n=20)
12-month-old 
hens (n=20)

12-month-old 
roosters (n=10)

Straight body length, cm

Diagonal body length, cm

Breast width, cm

Breast depth, cm

Breast circumference, cm

Sternum length, cm

Pelvic width, cm

Crus length, cm

Tarsometatarsus length, cm

Tarsometatarsus circumference, cm

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

18.85

  0.445

10.30

21.70

  0.519

10.42

  8.67

  0.189

  9.53

13.85

  0.106

  3.33

38.13

  0.240

  2.74

13.70

  0.146

  4.65

11.41

  0.186

  7.10

16.88

  0.226

  5.84

10.20

  0.239

10.23

  5.19

  0.044

  3.69

17.95

  0.268

  6.51

20.17

  0.272

  5.87

  7.63

  0.087

  4.96

13.54

  0.094

  3.02

36.81

  0.215

  2.55

11.99

  0.313

11.37

10.10

  0.159

  6.87

13.66

  0.16

  5.09

  7.89

  0.147

  8.13

  4.17

  0.07

  7.11

20.74

  0.414

  5.99

23.90

  0.528

  6.62

  9.86

  0.344

10.47

14.18

  0.038

  0.80

39.12

  0.435

  3.33

14.20

  0.211

  4.45

11.62

  0.267

  6.89

16.90

  0.205

  3.64

  9.30

  0.211

  6.80

  5.48

  0.058

  3.20

16.78

0.126

3.27

1:2,3,4***; 2:4**; 3:4***

19.38

0.182

4.09

1:2,4***;1:3*; 2:3,4**; 3:4**

7.26

0.085

5.09

1:2,4***;1:3*; 2:3***; 2:4**; 3:4***

13.35

0.121

3.94

1:2**; 1:4***; 2:3*; 2:4**; 3:4***

36.04

0.202

2.44

1:2,4***; 1:3***; 2:3***; 2:4*; 3:4***

11.80

0.259

9.56

1:2,4***; 2:3***; 3:4***

9.55

0.108

4.94

1:2,4***; 1:3**; 2:3***; 3:4***

13.25

0.126

4.15

1:2,4***; 1:3*; 2:3***; 3:4***

7.83

0.119

6.65

1:2,4***; 2:3***;2:4**; 3:4***

3.90

0.073

8.19

1:2,4***;1:3*;  2:3,4***; 3:4***

* р< 0.05 ** р< 0.01; *** р< 0.001
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hens of both age groups (p<0.001). Long-leggedness index values 
of young roosters were higher (47.74±2.00) than the values 
obtained in the other 3 groups, which were similar (Table 3). Young 
roosters were outlined also with the highest massiveness index 
values (12.19±0.3) as compared to the other 3 groups (p<0.001). 
Unlike them, 6-month-old hens had lower massiveness index values 
than 12-month-old females – 9.13±0.16 and 10.03±0.08, 
respectively (p<0.001). Compactness index values of 12-month-old 
roosters were significantly lower than those of hens of the same age 
group: 164.07±2.29 and 182.96±2.08, respectively (p<0.001). 

In scientific literature, only few data about exterior indices and 
measurements of Rhode Island Red and Schijndelaar chickens are 
available for comparative purposes. Lukanov (2016) reported 
massiveness, compactness and long-leggedness values in line B of 
Rhode Island Red and Schijndelaar. The massiveness index values 
of XL birds were comparable to those of line B. With respect to 
compactness and long-leggedness indices, XL parental form was 
superior to line B. Schijndelaar chickens exhibited lower average 
values of the three exterior indices in hens vs XL. This could be 

explained by the minor influence of the decorative breed in the 
schedule for obtaining the male parental form used in crossbreeding 
for production of autosexing Easter egger hybrids (Figure 1).

The selection of chickens after F2 showed that all layer hens 
with pea combs produced green eggs, while all hens with single 
comb – brown eggs. On the basis of studies of some authors 
(Bruckner and Hutt, 1939; Bitgood et al., 1983; Bartlett et al., 1996) 
on the close location of O and P loci in chromosome I and our results, 
it could be concluded that both genes were linked. This could be 
used for faster indirect evaluation in testing male and female 
breeders for carriership of both alleles of the gene determining the 
expression of blue-green eggshell colour.

XL roosters and hens (Figure 2) had the following phenotype 
characteristics performed according to the Standard of Domestic 
fowl breeds of the European Association of Poultry, Pigeon, Cage 
bird, Rabbit and Cavy Breeders (Anonymous, 2008):

Roosters had a strong, medium-size well-muscled body. It was 
of medium height, slightly erected. The neck was of medium length, 
well feathered and elegantly curved. The back was of medium 

Table 3. Exterior indices of XL roosters and hens at 6 and 12 months of age

* р< 0.05 ** р< 0.01; *** р< 0.001

Exterior indices

Group
6-month-old

 hens (n=20)
6-month-old 

roosters(n=20)
12-month-old 
hens (n=20)

12-month-old 
roosters (n=10)

Massiveness index

Compactness index

Long-leggedness index

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

x

SEM

VC,%

Significance

  12.19

    0.295

  10.56

177.68

    4.86

  11.92

  47.74

    2.00

  18.29

  10.03

    0.08

    3.65

182.96

    2.08

    4.97

  39.19

    0.85

    9.46

  11.75

    0.20

    5.22

164.07

    2.29

    4.18

  39.07

    39.07

    1.22

9.40

9.13

0.16

7.66

1:2,3,4***; 2:3***; 3:4***

186.27

1.95

4.57

1:4***; 2:4*; 3:4***

40.43

0.66

7.11

1:2***; 2:3,4***

Figure 2. Rooster (a) and hen (b), 5-month-old (orig.)

a) b)
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length, wide, slightly tilted to the tail. The saddle was moderately 
wide and well feathered. The tail was of medium length, moderately 
to highly set and moderately wide. Sickle feathers were of medium 
length and width and curved. Shoulders were wide, rounded and 
partly hidden by neck feathers. Wings were of medium length, 
closely fit to the body. The breast was slightly elevated, relatively 
wide and rounded. The abdomen was wide and tight, well feathered. 
The head was of medium size, elongated and of medium width. The 
face was red, smooth, covered with fine feathers. The comb was of 
average size, pea-shaped, could be unilaterally floppy. Wattles were 
poorly developed and red. Ear lobes were of medium size, elongated 
and red. Eyes were orange-red and expressive. Thighs were of 
medium length, well-feathered, visible and muscled. Shanks were of 
medium length, non-feathered, pale yellow to yellow with four toes. 
The feathering was rich, closely fit to the body and not voluminous.

The exterior features of females were similar to those of 
roosters except for sex-linked differences. The posterior body part of 
hens was better developed. The abdomen was soft and large. 
Fleshy growths on the head (comb, wattles and earlobes) were 
feebly developed. Feathering colour was red-brown, and the tail 
feathers were black in both genders.

Conclusion

It was found that: a) the live weight and main exterior indices of 
sexually mature XL chickens were comparable to those of the 
parental forms for production of classic brown autosexing hybrids; b) 
hens had lower massiveness index values than roosters; c) 
compactness index values of 6- and 12-month-old hens were higher 
than the respective values in roosters; d) 6-month-old roosters had 
higher long-leggedness index values than 12-month-old roosters 
and vs hens of both age groups; e) the inheritance of the gene 
determining the appearance of pea comb was linked to the gene 
coding for blue-green colour of eggshells. An investigation of 
productive traits of the XL male parental form and the extent of 
homozygocity with regard to the gene determining the presence of 
blue-green eggshells is recommended. Also, evaluation of the 
potential for combination of this male parental form with high-
producing maternal forms carrying sex-linked S, B and K genes 
deserves to be studied.

References

Anonimous (Entente Europeene), 2008. Rassegeflüegel-Standard 
für Europa in Farbe. Bund Deutscher Rassegeflügelzüchter e.V. 
Germany (Ge).

Anomimous, 2012a. Management Guide Parent Stock - Lohmann 
Tierzucht. LOHMANN TIERZUCHT GmbH.
Anonimous, 2012b. ISA Brown Parent Stock - Product 
performance. Institut de Sélection Animale.
Bartlett JR, Jones CP and Smith EJ, 1996. Linkage analysis of 
endogenous viral element1, blue eggshell and pea comb loci in 
chickens. Journal of Heredity, 87, 67-70.
Bitgood JJ, Otis JS and Shoffner RN, 1983. Refined linkage value 
for comb and blue egg: Lack of effect of pea comb, blue egg and 
naked on age at first egg in the domestic fowl. Poultry Science, 62, 
235-238.
Bruckner JH and Hutt FB, 1939. Linkage of pea comb and blue egg 
in the fowl. Science, 90, 88-88.
Crawford RJ, 1990. Origin and history of poultry species. In: Poultry 

stBreeding and Genetics (ed. RJ Crawford), Elsevier, 1  Edition, 1-43. 
Hutt FB, 1949. Genetic of the fowl. Ithaca, New York: Cornell 
University, Mann Library, p. 590. 
Kennedy GY and Vevers HG, 1976. A survey of avian eggshell 
pigments. Comparative Biochemistry and Physiology Part B: 
Comparative Biochemistry, 55, 117-123.
Lalev M, Oblakova M, Minceva N, Hristakieva P and Ivanova I, 
2012. Evaluation of productive traits of chicken lines from the 
National gene pool. Journal of Sciences, 10, 38-42.
Lalev M, Oblakova M, Mincheva N, Hristakieva P and Ivanova I, 
2011. Opportunities for using genetic resources to create new parent 
lines of broiler and egg-laying hens. Agricultural Sciences, III, 119-
128 (Bg).
Lukanov H, 2016. A study of egg productivity and quality of Rhode 
Island Red and Schijndelaar crosses. Thesis for PhD, Trakia 
University, Stara Zagora, Bulgaria, p.193 (Bg).
Poole HK, 1965. Egg shell pigmentation of Japanese quail: Genetic 
control of the white egg trait. Journal of Heredity, 55, 136-138.
Wang XT, Deng XM, Zhao CJ, Li JY, Xu GY, Lian LS and Wu CX, 
2007. Study of the Deposition Process of Eggshell pigments Using 
an Improved Dissolution Method. Poultry Science, 86, 2236-2238.
Wang ZP, Wang XT, Liu RF, Wang AR, Li JY and Deng XM, 2011. 
Discover of a Novel SNP Highly Associated with Chicken Blue Egg. 
Journal of Animal and Veterinary Advances, 10, 92-95.
Wang Z, Qu L, Yao J, Yang X, Li G, Zhang Y, Li J, Wang X, Bai J, 
Xu G, Deng X, Yang N and Wu C, 2013. An EAV-HP Insertion in 5′ 
Flanking Region of SLCO1B3 Causes Blue Eggshell in the Chicken. 
PLoS Genet 9(1): e1003183.
doi:10.1371/journal.pgen.1003183. 
Zhao R, Xu GY, Liu ZZ, Li JY, and Yang N, 2006. A Study on 
Eggshell Pigmentation: Biliverdin in Blue-Shelled Chickens. Poultry 
Science, 85, 546-549.
http://journals.plos.org/plosgenetics/article?id=10.1371/journal.pge
n.1003183 (16 April, 2018, date  last accessed).



Review

Ovarian cysts in sows : causes, frequency of occurrence - a review
B. Szostak, A. Stasiak, V. Katsarov, T. Penev

Genetics and Breeding

Exterior traits of a male parental form for production of autosexing Easter eggers
H. Lukanov, A. Genchev, E. Halil

In vitro propagation of white oil-bearing rose (Rosa alba L.)
V. Badzhelova, V. Bozhanova, G. Chokov

Sexual dimorphism in growth and feeding of Japanese quails in Northern Guinea Savanah
N. N. Molokwu, H. Y. Abbaya 

Nutrition and Physiology

Effect of pawpaw (Carica papaya) leaf meal on productive parameters of growing rabbits
P.C. Jiwuba

Production Systems

Effect of fertilizer type and plant spacing on plant morphological characteristics, yield and chemical 
composition of desho grass (Pennisetumpedicellatum Trin.) in Northwestern Ethiopia
B. Mihret, B. Asmare, Y. Mekuriaw

Perception of rural farmers on pesticide use in vegetable production
M. Naznin, M. S. I. Afrad, M. E. Haque, M. Zakaria, A. A. Barau

A study on entrepreneurship skill practices among rural women in Kwara state, Nigeria
G.B. Adesiji, S.O. Ibrahim, S.E. Komolafe

Technical efficiency of cowpea farmers in Mubi south local government area of Adamawa state, 
Nigeria
T. Joshua

An assessment of farmers' knowledge of yam entrepreneurial skills in Ekiti State, Nigeria
S.E. Komolafe, G.B. Adesiji

Assessment of the yields of essential oil crops in Bulgaria through mathematical approaches
N. Keranova

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 10, No 2, 2018

79

85

90

96

115

102

107

121

129

133

140



Agriculture and Environment

12. Effect of bioorganic fertilizers and growth regulators on productivity and immune response of 
field tomatoes
O. Georgieva, N. Valchev

Wastewater characteristics by physico-chemical parameters from different type treatment plants
D. Dermendzhieva

Determination of Stone marten (Martes foina) and Pine marten (Martes martes) in natural habitats 
using camera traps
E. Raichev

Profitability analysis of small-scale fish farming in Mubi metropolis of Adamawa State, Nigeria: 
Alternative to poverty alleviation 
J.D. Daniel, Z.H. Yerima, A.B. Shelleng

Product Quality and Safety

Meat quality and boar taint in entire male pigs fattened to 90 kg
I.G. Penchev, S. Ribarski, D. Dimitrov, T. Stoyanchev, S. Ivanova

Analysis of structure and performance of paddy rice marketing in Adamawa state, Nigeria
Y. Dauna, D.Y. Giroh, W.B. Adamu

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 10, No 2, 2018

144

148

160

164

169

174



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. 
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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”.
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