Online Version ISSN: 1314-412X
Volume 4, Number 2
June 2012

AGRICULTURAL
SCIENCE AND TECHNOLOGY

2012

An International Journal Published by Faculty of Agriculture,
Trakia University, Stara Zagora, Bulgaria



Editor-inChief

Tsanko Yablanski

Faculty of Agriculture

Trakia University, Stara Zagora
Bulgaria

Co-Editor-in- Chief
Radoslav Slavov
Faculty of Agriculture

Trakia University, Stara Zagora
Bulgaria

Editors and Sections

Genetics and Breading

Atanas Atanasov (Bulgaria)
Ihsan Soysal (Turkey)
Max Rothschild (USA)
Stoicho Metodiev (Bulgaria)

Nutrition and Physiology
Nikolai Todorov (Bulgaria)
Peter Surai (UK)

Zervas Georgios (Greece)
Ivan Varlyakov (Bulgaria)
Production Systems
Dimitar Pavlov (Bulgaria)
Dimitar Panaiotov (Bulgaria)
Banko Banev (Bulgaria)
Georgy Zhelyazkov (Bulgaria)
Agriculture and Environment
Georgi Petkov (Bulgaria)
Ramesh Kanwar (USA)
Product Quality and Safety
Marin Kabakchiev (Bulgaria)
Stefan Denev (Bulgaria)

Vasil Atanasov (Bulgaria)

English Editor

Yanka Ivanova (Bulgaria)

Scope and policy of the journal
Agricultural Science and Technology /AST/
— an International Scientific Journal of
Agricultural and Technology Sciences is
published in English in one volume of 4
issues per year, as a printed journal and in
electronic form. The policy of the journal is
to publish original papers, reviews and
short communications covering the
aspects of agriculture related with life
sciences and modern technologies. It will
offer opportunities to address the global
needs relating to food and environment,
health, exploit the technology to provide
innovative products and sustainable
development. Papers will be considered in
aspects of both fundamental and applied
science in the areas of Genetics and
Breeding, Nutrition and Physiology,
Production Systems, Agriculture and
Environment and Product Quality and
Safety. Other categories closely related to
the above topics could be considered by
the editors. The detailed information of the
journal is available at the website.
Proceedings of scientific meetings and
conference reports will be considered for
special issues.

Submission of Manuscripts

All manuscript written in English should be
submitted as MS-Word file attachments via
e-mail to ascitech@uni-sz.bg. Manuscripts
must be prepared strictly in accordance
with the detailed instructions for authors at
the website
http://www.uni-sz.bg/ascitech/index.html
and the instructions on the last page of the
journal. For each manuscript the
signatures of all authors are needed
confirming their consent to publish it and to
nominate on author for correspondence.
They have to be presented by a
submission letter signed by all authors.
The form of the submission letter is
available upon from request from the
Technical Assistance or could be
downloaded from the website of the
journal. All manuscripts are subject to
editorial review and the editors reserve the
right to improve style and return the paper
for rewriting to the authors, if necessary.
The editorial board reserves rights to reject
manuscripts based on priorities and space
availability in the journal.

InternetAccess

This journal is included in the Trakia
University Journals online Service which
can be found at www.uni-sz.bg.

Address of Editorial office:
Agricultural Science and Technology
Faculty of Agriculture, Trakia University
Student's campus, 6000 Stara Zagora
Bulgaria
Telephone.: +35942699330

+35942 699446
http://lwww.uni-sz.bg/ascitech/index.html

Technical Assistance:
Nely Tsvetanova
Telephone.: +35942 699446
E-mail: ascitech@uni-sz.bg



Online Version ISSN: 1314-412X Volume 4, Number 2
June 2012

AGRICULTURAL
SCIENCE AND TECHNOLOGY

2012

An International Journal Published by Faculty of Agriculture,
Trakia University, Stara Zagora, Bulgaria






AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 4, No 2, pp 117 - 119, 2012

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

G. Bonev'™, R. SlavoV’, S. Georgieva', P. Badarova’, S. Omar'
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“Department of Animal Science —Ruminantand Dairy Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria
*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.

Keywords: blood serum parameters, ewes, Awassi, ewe-lamb

Introduction

Modern livestock farming needs to apply the new biotechnical
and biotechnological methods, to achieve the special breeding and
economic intentions which enhance in order to produce more meat
and milk from the sheep. There are numerous studies on the effects
of different phases of the reproduction cycle on biochemical
parameters in domestic animal species. In sheep and goats they
were carried out, among others, in relation to oestrus cycle,
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
the natural pastures, as well as at many of the meliorated pastures,
stodgy food, crops, and the mixtures of concentrate which are used
on farms is either too high or too low when comparing to the
necessities of animals.

Pregnancy and lactation are physiological statuses considered
to modify metabolism in animals (Krajnicakova et al., 2003; Iriadam,
2007). Blood biochemical parameters including total protein,
triglycerides, free fatty acids and urea are important indicators of the
metabolic activity in lactating animals (Karapehlivan et al., 2007).
During lactation, the mammary gland secretory cells utilize 80% of
the blood-circulating metabolites for milk synthesis, depending on
the speed of infiltration of precursors of milk compounds (i.e. free
amino acids, glucose and fatty acids). The strong reduction in
lipogenesis and the increased fatty acid release, supported by
norepinephrine and epinephrine stimulation, induce an increase in
lipase activity of mammary gland to provide the substrates for milk
fat synthesis (Nazifi et al., 2002). In lactating goats an increasing
total protein level of serum was observed with the progress of

* e-mail: gbonev@uni-sz.bg

lactation (Krajnicakova et al., 2003) due to the catabolism of protein
for milk synthesis.

This study attempted at providing a picture of dynamics of
selected biochemical blood parameters in ewes before hormonal
treatment during the autumn. This complete picture wants to supply
the normal range of the most commonly used serum biochemical
parameters during the different reproductive stages that should be
considered as guidelines for the management strategies for ewes
during farming condition. These guidelines should guarantee the
metabolic needs of this animal and reduce the economic lost.

Material and methods

Experimental animals. Fat-tailed Awassi and crosses F, with
Bulgarian local sheep breeds (Pleven Blackhead x Awassi) are
popular in Bulgaria. Awassi is the most important breed in the semi-
arid regions of the near east countries (Epstein, 1985). It has several
desirable traits such as the popularity of its meat and milk and the
high adaptability to different ecosystems. Resistance to diseases,
tolerance to extreme temperatures, ability to walk long distances for
grazing, strong flock instinct, and endurance of adverse
management and feeding conditions have encouraged sheep
producers to raise this breed (Thomson et al., 2003). However, a
negative characteristic of the Awassi breed is low fertility (Hamadeh
et al., 2001). Under natural conditions, the Awassi sheep breeding
season occurs during the summer and fall (Epstein, 1985). Mating
occurs mostly between late June through early September, allowing
ewes to lamb between late November and early February. Breeding
ewes before this period results in lambing before the cold winter
months.
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Groups. Group |- Ewe lambs: The following 3 criteria should all
be taken into consideration: young breeders should be at least 7
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
hormonal treatment. However, the rate of growth must not be too
rapid since this does not produce good conception rates. The
concentrate should not be given ad libitum, and thus males chosen
for fattening should be separated from the ewe lambs kept for
breeding (normally at around the age of 2.5 - 3 months). Group Il -
Lactating ewes. Group /Il - Non-lactating ewes. Body condition was
"Not too thin, nor too fat ". When mated, the females should be
scoring 3 to 3.5 according to GUNN's method based on dorsal and
lumbar palpation, and through evaluating the prominence of the
bony processes and the development of the muscles and adipose
tissues. Although this method can be used on most European
breeds, it must be adapted when treating the Awassi breed and its
crosses (F2), since the bodily reserves are mainly internal with very
little in the dorsal areas.

The investigations have been carried out during the autumn,
month of November. Hormonal treatment for synchronization of
estrus was with intravaginal sponges SYNCRO-PART and PMSG
(CEVA Sante Animale, France). The ewes were artificially
inseminated, shallow-cervical, 55 hours (+1 hour) after withdrawing
the sponges for adults and 50-52 hours for ewe lambs. The dose was
0,25cm’ with 80 x 10°spermatozoa.

Blood samples. Each sample of 5 ml, was withdrawn from
jugular vein from each animal into vacuum glass tubes containing
Heparin. Following standing at room temperature for 20 min, the
tubes were centrifuged at 3,000 rpm for 10 min and the serum
samples stored at-25°C until analyzed. Serum calcium, phosphorus
and total protein, contents were determined with the use of
commercial kits (Giesse Diagnostics, Colle Prenestino, Rome,
Italy).

All results were expressed as means and standard deviations
(SD). The analysis of variance (ANOVA) was used to test the overall

significance of differences among the means. T-Test was applied for
comparison.

Results and discussion

According to the data from the Experiment, which are shown in
Table 1, the average level of calcium in the blood serum of sheep in
the performed researches was from 1,90 to 2,28 mmol/l of the
serum. Those are the values which can be marked as ordinary and,
according to the literary datum in the range of normality. In the
framework of the average contents for all the researches, there were
the content values of this element related to the physiological state of
the sheep, but, at the same time, to the pasture period and the way of
feeding. The dairy sheep in lactation (Group 2) had the lowest level
of calcium (1,90 mmol/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 ewes had the lowest fertility rate (Table 2).
Significantly higher blood Ca concentration was recorded in ewe
lambs during late summer and autumn compared to lactating ewes.
This is consistent with the findings of Sykes and Field (1974) and
Alonsoetal. (1997).

The average level of phosphorus 1,26 mmol/l of the serum in
Group 2 was below the normal level of this elementin the blood of the
sheep (1,4-2,5 mmol/l). In Groups 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. Later on, when the sheep were
infertile and were on the pastures, the level of phosphorus in the
serum rose. However, that value, although risen, was also below the
normal level. Lower inorganic serum P concentrations in the autumn
for ewes before breeding season is probably a consequence of a
lower concentration of green herbage from pastures (Rowlands,
1980).

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.

Groups Meagai SD I;/Iheoasnp ioéus -ll;jl)gnp:_? tgg

|. Ewe-lamb (n=10) 2.76 + 0.205™ 1.57 +£0.239™ 57.3 +4.58*
II. Lactating ewes (n=12) 1.905 + 0.18™ 1.26 £0.27* 81.33 £8.22"
lIl. Non lactating ewes (n=20) 2.28 +0.23 1.86 + 0.30™ 649 £53"
References values 2.3-3.25 1.4-2.5 60-80

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

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

during the month of November.

Fertility (per 100 Al)

Fertility after Ist estrus

Fecundity (per 100 treated)

Fecundity (per 100 pregnant)
Groips (%) (% %) (%
|. Ewe lambs (n=35) 42.85 42.85 126.66 54.28”
Il Lactating ewes (n=37) 54.05 37.84 150.00 81.08™
IIl. Non-lactating ewes (n=28) 67.85 50.00 161.50 110.71"

*a, b, c — The same letters mark statistically significant differences between the groups.
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practically there was a low level of this element in the blood serum of
sheep with certain rising during their pregnancy, and it was the
lowest during the lactation. The reason for such a low level of
phosphorus in the blood of the sheep is interpreted by its low level in
food, especially in hay. In this area, there are the large terrains in
which the level of physiologically active phosphorus (P,0.) is
extremely low. The very low level of phosphorus in the blood serum
of sheep during lactation can be interpreted by its intensified
ejaculationin milk.

Serum total protein showed a significant difference between the
experimental groups. The lowest rate (57,3 g/L) was in ewe labs
group, which is below the normal range. Deficiency of minerals may
result in decreased productivity, lower immunity, compromised
health and affects reproductive performance. In summer and
beginning of autumn, significantly higher concentrations of total
proteins compared to the winter have also been reported by
Baumgartner and Pernthaner (1994). Due to the reduced intake of
easily digestible carbohydrates, lower blood glucose concentrations
were attained by ewes during late pregnancy in the summer. The
influence of the feeding season and the reproductive status on
mineral and biochemical indicators in the blood serum of ewes
during breeding season and lactation is important.

Response of ewes in group 3 was significantly better than
response of ewes in group 2 and 1 in four of the four investigated
comparisons. Based on both estrus check data and size of fetus at
pregnancy check bay ultrasound scanner it appeared that
conception following the first induced estrus occurred in
approximately 42% of group 1, 37% of group 2 and 50% of group 3
ewes. Lactation also had a significant effect on response (P<0.05).

Determination of metabolic blood profiles, including serum
mineral and biochemical parameters is necessary to study ruminant
metabolism disorders. Correspondingly, mineral content and
biochemical indicators in the blood of sheep are widely used (Sykes
andField, 1974; Hajdarevicetal., 1989; Pastranaetal., 1991).

Conclusion

Deficiencies of minerals affect reproductive performance in
sheep. These investigations were directed at determining the
influence of season and reproductive status on the serum
concentration of minerals and biochemical indicators in the blood of
ewes during the lactation. Results obtained on the basis of
biochemical blood parameters indicate the need for animal
metabolic profile monitoring, with the aim of determining the nutritive
status of the animal, as well as any possible prophylactic measures
to ward off increasing disorders related to health, productivity and
reproduction. The basis of adequate nutrition includes continuous
ingestion of all nutritionally and biologically valuable substances
required by an animal to ensure normal production and
reproduction. Therefore, knowledge of forage composition is
important for ruminant growth, development and production. The
nutrition and health status of ruminants needs attention, particularly
with regard to reproduction and productivity.
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