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The effects of productive status and age on some blood serum parameters before oestrous 
synchronisation in Awassi and Awassi crosses sheep breed

1 2 1 3 1  G. Bonev *, R. Slavov , S. Georgieva , P. Badarova , S. Omar
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2 Department of Animal Science – Ruminant and Dairy Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria 
3   National Diagnostic and Research Veterinary Institute, Regional Testing Laboratory, 6000 Stara Zagora, Bulgaria 

Abstract. The objective of this study was to investigate blood serum levels of Ca, P and protein before hormonal treatment for estrus synchronization in ewes. 
In the experiment, the average level of calcium in the blood serum of sheep in the performed researches was from 1,905 to 2,28 mmol/l of the serum. Those are 
the values which can be marked as ordinary and within normal range. The dairy sheep in lactation (Group 2) had the lowest level of calcium (1,905mmol/l) which 
is below the normal range. In that period, the level of calcium in the blood serum declined to the lower limit of the normal values, under which the state of deficit 
could be indicated. These adult ewes had the lowest fertility rate (54%). The average level of phosphorus 1,26 mmol/l of the serum in Group 2 was below the 
normal level of this element in the blood of the sheep (1,4-2,5mmol/l). In Group 1 and 3, the level of phosphorus was 1,57 and 1,86 of the serum, which are the 
normal values. In the blood serum of the dairy sheep, these values declined to 1,26 mmol which marked the deficit value. Serum total protein showed a 
significant difference between the experimental groups. The lowest rate (57,3 g/l) was in the ewe lamb group, which is below the normal range. Deficiency of 
serum protein resuls in decreased reproduction parameters (fertility 40%, fecundity after synchronization 54,28%), and compromised health and it affects 
reproductive performance. 
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lactation (Krajnicakova et al., 2003) due to the catabolism of protein Introduction
for milk synthesis.

This study attempted at providing a picture of dynamics of Modern livestock farming needs to apply the new biotechnical 
selected biochemical blood parameters in ewes before hormonal and biotechnological methods, to achieve the special breeding and 
treatment during the autumn. This complete picture wants to supply economic intentions which enhance in order to produce more meat 
the normal range of the most commonly used serum biochemical and milk from the sheep. There are numerous studies on the effects 
parameters during the different reproductive stages that should be of different phases of the reproduction cycle on biochemical 
considered as guidelines for the management strategies for ewes parameters in domestic animal species. In sheep and goats they 
during farming condition. These guidelines should guarantee the were carried out, among others, in relation to oestrus cycle, 
metabolic needs of this animal and reduce the economic lost. pregnancy and lactation (Krajnicakova et al., 1993; Iriadam, 2007). 

The large number of animals, especially the ones that spend a good 
deal of time on the pasture, is fed on meals which do not contain all 
the necessary mineral ingredients. The level of certain minerals in Material and methods 
the natural pastures, as well as at many of the meliorated pastures, 
stodgy food, crops, and the mixtures of concentrate which are used Experimental animals. Fat-tailed Awassi and crosses F  with 2on farms is either too high or too low when comparing to the 

Bulgarian local sheep breeds (Pleven Blackhead x Awassi) are 
necessities of animals.

popular in Bulgaria. Awassi is the most important breed in the semi-
Pregnancy and lactation are physiological statuses considered 

arid regions of the near east countries (Epstein, 1985). It has several 
to modify metabolism in animals (Krajnicakova et al., 2003; Iriadam, 

desirable traits such as the popularity of its meat and milk and the 
2007). Blood biochemical parameters including total protein, 

high adaptability to different ecosystems. Resistance to diseases, 
triglycerides, free fatty acids and urea are important indicators of the 

tolerance to extreme temperatures, ability to walk long distances for 
metabolic activity in lactating animals (Karapehlivan et al., 2007). 

grazing, strong flock instinct, and endurance of adverse 
During lactation, the mammary gland secretory cells utilize 80% of 

management and feeding conditions have encouraged sheep 
the blood-circulating metabolites for milk synthesis, depending on 

producers to raise this breed (Thomson et al., 2003). However, a 
the speed of infiltration of precursors of milk compounds (i.e. free 

negative characteristic of the Awassi breed is low fertility (Hamadeh 
amino acids, glucose and fatty acids). The strong reduction in 

et al., 2001). Under natural conditions, the Awassi sheep breeding 
lipogenesis and the increased fatty acid release, supported by 

season occurs during the summer and fall (Epstein, 1985). Mating 
norepinephrine and epinephrine stimulation, induce an increase in 

occurs mostly between late June through early September, allowing 
lipase activity of mammary gland to provide the substrates for milk 

ewes to lamb between late November and early February. Breeding 
fat synthesis (Nazifi et al., 2002). In lactating goats an increasing 

ewes before this period results in lambing before the cold winter 
total protein level of serum was observed with the progress of 

months.
* e-mail: gbonev@uni-sz.bg
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Groups. Group I – Ewe lambs: The following 3 criteria should all significance of differences among the means. T-Test was applied for 
be taken into consideration: young breeders should be at least 7 comparison. 
months old; the ewe lambs should have reached 2/3 of the weight 
that a normal adult female of the breed or cross has when mated. 
Body development – regular growth is essential for an early 

Results and discussionhormonal treatment. However, the rate of growth must not be too 
rapid since this does not produce good conception rates. The 

According to the data from the Experiment, which are shown in  concentrate should not be given ad libitum, and thus males chosen 
Table 1, the average level of calcium in the blood serum of sheep in for fattening should be separated from the ewe lambs kept for 
the performed researches was from 1,90 to 2,28 mmol/l of the breeding (normally at around the age of 2.5 - 3 months). Group II – 
serum. Those are the values which can be marked as ordinary and, Lactating ewes. Group III – Non-lactating ewes. Body condition was 
according to the literary datum in the range of normality. In the "Not too thin, nor too fat ". When mated, the females should be 
framework of the average contents for all the researches, there were scoring 3 to 3.5 according to GUNN's method based on dorsal and 
the content values of this element related to the physiological state of lumbar palpation, and through evaluating the prominence of the 
the sheep, but, at the same time, to the pasture period and the way of bony processes and the development of the muscles and adipose 
feeding. The dairy sheep in lactation (Group 2) had the lowest level tissues. Although this method can be used on most European 
of calcium (1,90 mmol/L) which is below the normal range. In that breeds, it must be adapted when treating the Awassi breed and its 
period, the level of calcium in the blood serum declined to the lower crosses (F2), since the bodily reserves are mainly internal with very 
limit of the normal values, under which the state of deficit could be little in the dorsal areas.
indicated. These ewes had the lowest fertility rate (Table 2). The investigations have been carried out during the autumn, 
Significantly higher blood Ca concentration was recorded in ewe month of November. Hormonal treatment for synchronization of 
lambs during late summer and autumn compared to lactating ewes. estrus was with intravaginal sponges SYNCRO-PART and PMSG 
This is consistent with the findings of Sykes and Field (1974) and (CEVA Sante Animale, France). The ewes were artificially 
Alonso et al. (1997).inseminated, shallow-cervical, 55 hours (±1 hour) after withdrawing 

The average level of phosphorus 1,26 mmol/l of the serum in the sponges for adults and 50-52 hours for ewe lambs. The dose was 
3 6 Group 2 was below the normal level of this element in the blood of the 0,25 cm   with 80 x 10 spermatozoa. 

sheep (1,4-2,5 mmol/l). In Groups 1 and 3, the level of phosphorus Blood samples. Each sample of 5 ml, was withdrawn from 
was 1,57 and 1,86 of the serum, which are the normal values. In the jugular vein from each animal into vacuum glass tubes containing 
blood serum of the dairy sheep, these values declined to 1,26 mmol Heparin. Following standing at room temperature for 20 min, the 
which marked the deficit value. Later on, when the sheep were tubes were centrifuged at 3,000 rpm for 10 min and the serum 
infertile and were on the pastures, the level of phosphorus in the samples stored at -25°C until analyzed. Serum calcium, phosphorus 
serum rose. However, that value, although risen, was also below the and total protein, contents were determined with the use of 
normal level. Lower inorganic serum P concentrations in the autumn commercial kits (Giesse Diagnostics, Colle Prenestino, Rome, 
for ewes before breeding season is probably a consequence of a Italy).
lower concentration of green herbage from pastures (Rowlands, All results were expressed as means and standard deviations 
1980). (SD). The analysis of variance (ANOVA) was used to test the overall 

From the presented values of phosphorus, we can see that 

Table 1. Means and standard deviations (SD) for calcium, phosphorus and total protein,  contents of blood serum
depending on the reproductive status in Awassi ewes during autumn. 

*a, b, c, d, e – The same letters mark statistically significant differences between the groups.

Groups Ca
Mean ± SD

Total protein
Mean ± SD

Phosphorus
Mean ± SD

I. Ewe-lamb (n=10)

II. Lactating ewes (n=12)

III. Non lactating ewes (n=20)

References values

abd  2.76 ± 0.205
ac1.905 ± 0.18
bcd  2.28 ± 0.23

      2.3-3.25

abd     1.57 ± 0.239
ac     1.26 ± 0.27
bcd     1.86 ± 0.30

         1.4-2.5

ae  57.3 ± 4.58
be81.33 ± 8.22

ab  64.9 ± 5.3

       60-80

Table 2. Reproductive performance of Awassi ewe-lambs and ewes treated with progesterone sponges (SYNCRO-PART)
during the month of November. 

*a, b, c – The same letters mark statistically significant differences between the groups.

Groups
Fertility (per 100 AI)

(%)
Fecundity (per 100 pregnant)

(%)
Fecundity (per 100 treated)

(%)
Fertility after Ist estrus

(%)

I. Ewe lambs (n=35)

II. Lactating ewes (n=37)

III. Non-lactating ewes (n=28)

42.85

54.05

67.85

42.85

37.84

50.00

126.66

150.00

161.50

ab54.28
ac81.08
bc110.71
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practically there was a low level of this element in the blood serum of References
sheep with certain rising during their pregnancy, and it was the 
lowest during the lactation. The reason for such a low level of 

Alonso AJ, De Teresa R, Garcia M, Gonzalez JR and Vallejo M, 
phosphorus in the blood of the sheep is interpreted by its low level in 

1997. The effects of age and reproductive status on serum and blood 
food, especially in hay. In this area, there are the large terrains in 
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group, which is below the normal range. Deficiency of minerals may Rome, Italy.
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Baumgartner and Pernthaner (1994). Due to the reduced intake of Macedonia, pp. 71–78.
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mineral and biochemical indicators in the blood serum of ewes Small Ruminant Research, 41, 191-194.
during breeding season and lactation is important. Iriadam M, 2007. Variation in certain haematological and 

Response of ewes in group 3 was significantly better than biochemical parameters during the peri-partum period in Kilis does. 
response of ewes in group 2 and 1 in four of the four investigated Small Ruminant Research, 73, 54-57.
comparisons. Based on both estrus check data and size of fetus at 

Karapehlivan M, Atakisi E, Citil M, Kankavi O and Atakisi O, 
pregnancy check bay ultrasound scanner it appeared that 

2007. Serum sialic acid levels in calves with pneumonia. Veterinary 
conception following the first induced estrus occurred in 

Research Communications, 31, 37–41.
approximately 42% of group 1, 37% of group 2 and 50% of group 3 

Krajnicakova M, Bekeova E, Heindrichovsky V and Maracek I, 
ewes. Lactation also had a significant effect on response (P<0.05). 

1993, Concentrations of total lipids, cholesterol and progesterone 
Determination of metabolic blood profiles, including serum 

during oestrus synchronization and pregnancy in sheep. Veterinary 
mineral and biochemical parameters is necessary to study ruminant 

Medicine, 38, pp. 349–357. 
metabolism disorders. Correspondingly, mineral content and 

Krajnicakova M, Kovae NS, Kostecky M, Valocky I, Maraeek I, 
biochemical indicators in the blood of sheep are widely used (Sykes 

Sutiakova I and Lenhardt L, 2003. Selected clinico-biochemical 
and Field, 1974; Hajdarevic et al., 1989; Pastrana et al., 1991). 

parameters in the puerperal period of goats. Bulletin Veterinary 
Research. Institute Pulawy, 47, 177-182. 
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Resource Management Research. pp.1-40. (Report series, 2).



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.



Volume 4, Number 2
June 2012

CONTENTS 

Genetics and Breeding

Nutrition and Physiology

Production Systems

Agriculture and Environment

Product Quality and Safety

Polymorphism of the C3 component of the complement system and its impact on 
serum lysozyme concentrations and complement activity
Ts. Koynarski, L. Sotirov
Use of cluster analysis for selection of quality at the early stages of wheat breeding
I. Stoeva, I. Belchev, K. Kostov, I. Ivanova, E. Penchev
Genetic relationship among Nigerian indigenous sheep populations using blood 
protein polymorphism

 M. Akinyemi, A. Salako
Effect of melatonin treatment on fertility, fecundity, litter size and sex ratio in ewes
G. Bonev
The effects of productive status and age on blood serum parameters before 
oestrous synchronisation in Awassi and Awassi crosses sheep breed
G. Bonev, R. Slavov, S. Georgieva, P. Badarova, S. Omar

Chemical composition and nutritive value of fungal treated acha straw
A. Akinfemi 
Carcass traits, intestinal morphology and cooking yield of broilers fed different 
fermented soyabean meal based diets
M. M. Ari, B.A. Ayanwale, T. Z. Adama, E.A. Olatunji

Possibilities for application of plant promotor Immunocitofit in integrated pepper 
production
S. Masheva, V. Todorova, G. Toskov
Study on vegetative and generative manifestations as well as yield from glasshouse 
tomatoes when foliar fertilizers are applied
N. Valchev, S. Masheva
Plant species screening for biofumigant activity against soil-borne pathogens and 
root-knot nematodes
S. Masheva, V. Yankova, G. Toskov

Water quality assessment from own source at poultry farm located in rural region in 
South Bulgaria
R. Stefanova, G. Kostadinova, N. Georgieva
Influence of different factors on tannins and flavonoids extraction of some thyme 
varieties representatives of thymol, geraniol and citral chemotype
G. Zhekova, D. Pavlov
Identification of pathogenic races of wheat common bunt using differential lines in 
Lorestan province
Z. Noruzi, V. Mahinpoo, M. Mohamedi, F. Fayazi, F. Jalali, A. Sohilinejad, M.  Darvishnia
Review of species of the phylum Acanthocephala from the Middle-Bulgarian Region
Z. Dimitrova, N. Dimitrova
Effect of experimentally polluted water on the morphological characteristics on the 
leaves of two varieties of Triticum aestivum L. grown on different soil types 
K. Velichkova, D. Pavlov, D. Ninova
Evaluation the relative resistance of 14 corn cultivars to Fusarium maize rot infection 
L. Ashnagar, S. Rezaei, M. Darvishnia, M. Zamani

Modeling of spectral data characteristics of healthy and Fusarium diseased corn 
kernels
Ts. Draganova 

97

102

107

113

117

120

125

131

135

139

143

148

154

159

166

172

177


	z-COVERS  F.pdf
	Blank Page

	z-COVERS B.pdf
	Blank Page


