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Abstract

The objective of this paper was to discuss the level of somatic cell count (SCC) of milk in Holstein cows raised in
Turkey. In total, 20 investigations conducted on Holstein breed Turkey (TR) and other countries (OC) were examined
by SCC and effective non-genetic factors. The data were designed from the scientific journals on animal science
published in the last decade. The means of SCC for TR and OC were calculated to be 486x10° cells/ml and 354x10°
cells/ml, respectively. No statistical differences were found between two averages by logl0 base. While parity, farm,
month and stage of lactation were the significant factors affecting SCC for TR Holsteins, parity and calving season
were the main factors for OC Holsteins. The findings revealed that reducing SCC have to be seen a priority target by

the farm owners to achieve more productive herds.

Key words: cow milk, environmental factor, Holstein, somatic cell count.

INTRODUCTION

Milk industry has become one of the most
important sector within today’s animal farming.
Not only breeder selection studies have been
carried out, but also boosting raw milk quality
has been intensified throughout the world. In
this sense, detecting bacterial load is admitted
as the prevalent procedure, many indirect
techniques have been developed to determine
milk quality degree. Such as, somatic cell count
(SCQ) is the most reliable indicator among the
indirect parameters.

In normal, somatic cells are originated from
body tissues and their amounts suddenly
increase during intra-mammary infection or
abnormality.

Thus, limit thresholds for SCC have been
declared in many countries in respect to
potableness of milk by human. While this level
is 400x10° cells/ml in the EU countries, it has
formally been affirmed to be 500x10° cells/ml
in Turkey.

Actually, many studies investigating SCC of
dairy cows have been conducted in different
locations of the world and also in Turkey.
However, comparative studies are still needed
in this subject. Revealing the quality degree of
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raw milk of dairy cows in Turkey conditions
will be gain an important information for milk
industry of the country.

The aim of the study was to compare SCC of
milk collected from Holstein cows raised in
Turkey conditions and other regions of the
world.

MATERIALS AND METHODS

To evaluate, 20 manuscripts those published in
animal science journals and informed SCC
results obtained from Holstein cows were
investigated. All manuscripts had been
published in the last decade and 10 papers of
those were carried out in Turkey (TR). Before
the evaluation, SCC data were transferred to
logarithm 10 base to ensure homogeneity of
variance. To compare SCC levels of Holstein
cows belonging to Turkey with those noted in
the other countries (OC; n=10), independent t-
test were applied. The statistical processes were
performed using SPSS 17 for Windows.

RESULTS AND DISCUSSIONS

In the present study, SCC means of Holstein
raw milk in TR and OC are given in Table 1.



As seen, a wide variation among the SCC
values is attractive. Also, the SCC average of
TR was found to be 1.6 times higher than those
obtained in OC.

However, the threshold for SCC of bovine raw
milk in Turkey has been informed as 500x10°
cells/ml. Thus, calculated SCC mean might be

assumed nearby to that limit. Besides, obtained
SCC mean in OC might not be accepted as
optimum.

While EU directives has been declared the
highest SCC to be 400X10° cells/ml, the
worrisome average for OC was also observed
here.

Table 1. Some study results on SCC (x10%) of Holsteins

Researchers in TR SCC Researchers in OC SCC
Erdem et al., 2007 572 Gaafar et al., 2010 313*
Atasever and Erdem, 2008 1071 Sefidmugzi and R. Baghal, 2014 250
Koc, 2008 456* Sefidmugzi and Amer, 2015 88*
Atasever and Erdem, 2009 959 Ludovico et al., 2015 637
Koc and Kizilkaya, 2009 450 Sri Balaji et al., 2016 195
Kaygisiz and Karnak, 2012 506 Weglarz et al., 2008 968*
Alic Ural, 2013 879 Salamanczyk and Gulinski, 2013 427
Yilmaz and Koc, 2013 63 Stadnik and Atasever, 2015 302
Cinar et al., 2015 274* Stadnik and Atasever, 2017 183
Yavuz and Kaygisiz, 2015 419 Jeretina et al., 2017 172%
Overall ~565 Overall ~353
*: estimated value
=6 5,558
: 5,454

+SCC

LOG

LOCATIONS

Figure 1. Change of logSCC means by locations (1=TR, 2= OC)

Distribution of environmental factors affecting
SCC in both locations is presented in Table 2.
While parity was the most important factor,
farm, stage of lactation and month were other
main factors causing high SCC for both
locations.

Koc (2008) emphasized in a study that parity,
herd, lactation month and milking time were
significant (P<0.05) factors for SCC in
Holsteins.

To compare SCC means by locations, all SCC
data were transferred to logarithm 10 base
(logSCC) before the analysis. According to
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final results, no significant difference was
found between two locations of this study
(Figure 1).

However, the findings clearly reflected that
Holstein cows had high SCC not only in TR
but also in OC.

In this context, giving more effort to reduce
high SCC would be regarded in Holstein herds.
Due to high association of management
practices with milk SCC (Sefidmazgi and
Amer, 2015), ensuring hygiene and applying
precisely milking procedure should firstly be
paid attention in the farms.



Table 2. Distribution of effective factors on SCC
in TR (n=10) and OC (n=10) Holsteins (%)

Factors TR ocC

Parity 23.07 27.77
Farm 15.38 11.11
Stage of lactation 15.38 11.11
Month 15.38 11.11
Milking time 11.38 -

Season 7.69 5.55
Calving season 7.69 11.11
Test day 3.84 5.55
Lactation length - 5.55
Milk yield - 5.55
Year - 5.55

CONCLUSIONS

The SCC levels of Holstein cows raised in
Turkey conditions were compared with those
raised in the other countries. It was revealed
that SCC means of Holstein herds in the both
locations were relatively high according to EU
directives.

In conclusion, taking substantial precautions to
minimize non-genetic factors have to be seen
as an imperative process by dairy farmers.
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Abstract

The Tuvan short-fat-tailed sheep is a local breed spread in the Russian Federation. This breed habites in Tuva. The aim
of investigation was the identification of the genetic polymorphism of calpastatin (CAST) and the growth differentiation
factor-9 (GDF9) genes in the Tuvan local sheep population. Calpastatin gene is known as a candidate gene of meat
quality traits, and GDF9 gene is a potential genetic marker of prolificacy. Genomic DNA was isolated from samples of
blood of 131 animals. Two primer pairs were used to obtain 622 b.p. fragment of CAST gene and 462 b.p. fragment of
GDF9 gene. Calpastatin locus was digested with Mspl restriction enzyme. Two genotypes (MM and MN) of CAST gene
were observed. The polymorphism of GDF9 gene (CC and CD genotypes) was detected after amplicons digestion with
ASpLEI restriction enzyme. MM and MN genotypes were identified with 0.855 and 0.145 frequencies, M and N allele
frequencies were 0.928 and 0.072, respectively. In this population CC and CD genotypes of GDF9 gene were identified
with 0.878 and 0.122 frequencies, C and D allele frequencies were 0.939 and 0.061, respectively.

Key words: sheep, genetic polymorphism, CAST, GDF9, PCR-RFLP.

INTRODUCTION The breed contains two breed types: steppe and

mountain sheep, that are differ by level of
The Tuva Republic is a one of the most  productive traits. For example, the minimal live
important region of the Russian Federation  weight of adult rams of steppe type is 78 kg, of

characterized by conventional sheep breeding. ewes - 56 kg. The natural wool is strong, 12-14
That region is situated in southern Siberia, in cm length. Adult rams of mountain type
the geographical center of Asia. characterized by 55 kg of live weight, ewes -

It’s the region with alternation of mountain 42 kg. Length of wool is 10-12 cm.

ranges and intermountain basins, characterized  The birth rate of the Tuvan sheep is 100-110
by steppe landscape. Mountains constitute over ~ lambs per 100 ewes. The clean equivalent
80% of the region territory. weight of wool is 50-60% (Yuldashbaev et al.,
The climate of region is s sharply continental. 2016).

Sheep breeding is the main branch of  Sheep breeding in the Tuva Republic is
agriculture of the Tuva Republic and the  extensive brunch of animal husbandry,
important part of traditional way of life of  expansion of production is achieved by
tuvans. The main target in the Republic is  increasing the total number of sheep and
supplying of sheep meat. unlimited using of pasture.

The major indigenous sheep breed in that  Intensification of this brunch can be achieved
region is the Tuvan short-fat-tailed breed by using methods which are increasing the
(Tuvan sheep breed). level of production without extension of sheep
Sheep of Tuvan breed are adapted to specific and using maximum of resources from each
regional climate environment. Animals have a sheep. The one of solution for intensification of
high immunity and stamina (Yuldashbaev et  sheep breeding is using DNA markers of

al., 2016). productive traits for organization marker-
The level of production traits of sheep depend  assisted selection. Marker-assisted selection
on environment in each year and season. (MAS) is applying of DNA markers to improve

14



the response to selection in a population of
animals. The markers should be closely linked
to one or more target loci, which may often be
quantitative trait loci.

One of the potential marker gene for growth
traits and to improving meat tenderness after
slaughter is ovine calpastatin gene (Deykin et
al., 2016). Calpastatin gene (CAST) is of 100
kb length, includes four exons and is located on
the fifth sheep chromosome (Palmer et al.,
1998).

Growth differentiation factor-9 gene (GDF9),
also situated on fifth sheep chromosome,
knows as a potential genetic marker of
prolificacy. This gene contain two exons and
one introns (Bahrami et al., 2014).

Detection of polymorphic variants of genes is
one of key moments of beginning of selection
program. The polymorphic variant of gene, can
be associated with different levels of
productive traits.

The aim of this investigation is detection of
polymorphism of CAST and GDF9 genes to
estimate possibility of using these genes in
selection programs.

MATERIALS AND METHODS

PCR-RFLP method was the basis for detecting
genes polymorphism.

Blood samples for DNA analyses were
collected from 131 purebred rams of Tuvan
short-fat-tailed breed, were raising for herd
replacements. Animals were presented from
municipal unitary enterprise "Chalaaty". K3-
EDTA tubes were used for good safety of
samples. Approximately 9.0 mL blood samples
were collected in sterile tubes. All volumes
with blood were frozen in -20°C.

Genomic DNA was isolated from blood
samples using the commercial kits as per the
manufacturer’s instructions.

The DNA amplification of CAST gene was
achieved by using following pair of primers:
CAST - F: 5-TGGGGCCCAATGACGCCAT
CGATG-3> and CAST R: 5-GGTGGA
GCAGCACTTCTGATCACC-3* (Palmer et
al., 1998). The PCR was implemented by
following parameters: a preliminary
denaturizing at 95°C for 3 min, followed by 1
cycle of denaturing at 95°C for 15 sec,
annealing at 60°C for 40 sec, and extension at
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72°C for 30 sec, followed by 35 cycles. A final
extension by 5 min at 72°C. The PCR products
of CAST gene were digested at 37°C for 12-16
hours with Mspl restriction enzyme (Alakilli,
2015).

To obtain GDF9 gene amplicons was
used following pair of primers: GDF9-F: 5'-
GAAGACTGGTATGGGGAAATG-3’;
GDF9-R: 5’-CCAATCTGCTCCTACACACC
T-3’. The amplification reaction conditions
were catried out using 35 cycles at 94°C for 2
min., followed by 94°C for 30 sec, 63°C for 40
sec, 72°C for 30 sec, and final extension at
72°C for 4 min (Kolosov et al., 2015). The
obtained GDF9 CAST gene PCR products were
digested at 37°C for 12-16 h with AspLEl
restriction enzyme.

All amplicons and digested PCR products of
CAST and GDF9 loci were separated in 2.0 -
3.0% agarose gel and visualized by ethidium
bromide staining under gel documentation
system.

The data generated by electrophoresis of Mspl
and AspLEI digested product of samples was
used for estimating the frequency of different
restriction fragment patterns.

The genotypes and allelic frequency were
estimated by standard procedure (Falconer,
1989).

Genotypes frequency was
following formula:

calculated in

n
Pl' =;,

where: P; - i genotype frequency;

n; - number of samples of i"" genotype;

N - total number of samples of individuals of
all genotypes.

Allelic frequency was calculated by in the
following way:

_ 2N(homozygote) TN (heterozygote)
pbi = Yy ,
where: p; - i" allele frequency;
n - number of homozygotes of particular gene
and heterozygotes, respectively;

N - total number of individuals.
RESULTS AND DISCUSSIONS
Amplified products of 622 b.p. fragment of

CAST gene was obtained after amplification in
all the analyzed samples (Figure 1).
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Figure 1. PCR products of CAST gene with size
of 622 (lanes 1-7), lane M — 100 p.b. DNA ladder.
Viewed on 2.0% agarose gel

N and M alleles of CAST gene were observed
after the digestion of 622 b.p. PCR product
with restriction enzyme. The Mspl digestion of
the amplicons produced fragments of 336 b.p.
and 286 b.p. for allele M, and the allele N was
not digested.

The homozygous genotypes MM  were
characterized by 336 b.p. and 286 b.p. bands.
The heterozygous genotype MN was consist of
3 bands: 622 b.p., 336 b.p. and 286 b.p. NN
genotype (622 b.p.) was absent in that
population, but according the other literature
sources It looks as a non-digested amplicon
(Palmer et al., 1998; Tohidi et al., 2013).

PCR products of 462 b.p. fragment of
GDF9 gene was obtained after amplification
(Figure 2).

Figure 2. DNA electrophoretic pattern of CAST
amplicons after digestion with Mspl restriction enzyme:
lane M - 100 p.b. DNA ladder, lanes 2, 3, 5, 6, 7, 9- MM

genotype, lanes 1, 4, 8 - MN genotype.
Viewed on 2.0% agarose gel

Alleles C and D of DGF9 gene were detect by
digesting of PCR products by AspLEl
restriction enzyme (Figure 3), then two
genotypes presented by fragments of different
size were established.

The AspLEI digestion of amplificated loci of
gene produced fragments of 254, 156 and 52
b.p. for allele C, and the allele D was described
like a 410 and 52 b.p. patterns.

The homozygous genotypes CC  was
characterized by 254, 156 and 52 b.p. bands.
CD genotype was consist of 4 bands: 410, 254,
156 and 52 b.p. Fragments with size of 52 b.p.
were bad visible (Figure 3).

DD genotype was not observed in the
population. It contains 410 b.p. and 52 b.p
fragments and has a low frequency, according
the previous investigations (Bahrami et al,
2014; Kolosov et al., 2015).

Figure. 3. PCR products of GDF9 gene and DNA
electrophoretic pattern of amplicons after digestion with
AspLET restriction enzyme: lane M - 100 p.b. DNA
ladder, lane 1 - CD genotype, lanes 2, 3,4 - CC
genotype, lane 5-8 - PCR products. Viewed on 3.0%
agarose gel

The M allele of CAST gene and the
homozygous MM genotype had the highest
frequency in sheep of Tuvan breed (Table 1).
Similarly the biggest value of frequency of C
allele of GDF9 gene was in that population
(Table 1). The largest part of population of
sheep is homozygous of M and C alleles of
CAST and GDF9 genes, respectively.



Table 1. The genotypes frequency for the CAST and GDF9 genes in Tuvan short-fat-tailed sheep breed
in MUE "Chalaaty" (n=131)

Genes Genotypes The number of animals Genotypes frequency
MM 112 0.850
CAST MN 19 0.145
NN 0 0
CcC 115 0.878
GDF 9 CD 16 0.122
DD 0 0

In the examined group of sheep the most
frequent was the M allele (0.928) and C allele
(0.939), whereas the frequency of the N allele
and the D allele was 0.072 and 0.061,
respectively (Table 2).

Table 2. The alleles frequency for the CAST and GDF9

genes in Tuvan short-fat-tailed sheep breed from MUE
"Chalaaty" (n=131)

Genes Alleles Allele frequency
M 0.928
CAST
N 0.072
C 0.939
GDF9
D 0.061
Some researchers suppose this level of

polymorphism is rather low and inconvenient
for application in marker-assisted selection
programs (Kolosov et al., 2015). But high total
number of breed individuals can promote for
search of sufficient number of animals with
rare  genotype for additional studying
(Yuldashbaev et al., 2016).

CONCLUSIONS

The genotyping of the population of Tuvan
sheep breed for the CAST and GDF9 genes is
one of the steps in the implementation of the
candidate gene approach in sheep breeding.
The allelic variants of the CAST and GDF9
gene were discovered in the process of that
research. It can be useful to analyze the other
groups of Tuvan short-fat-tailed breed from
other agriculture organisations of the Tuva
Republic to get more information of genotypes
frequency. In the future additionally needs to
investigate meat quality, weight traits and
prolificacy of Tuvan Sheep for each genotype
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groups for ascertainment the fact of associating
genotypes with level of those traits.
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Abstract

The aim of this study was to determine the effect of lameness on daily milk yield, milk fat and protein. 3378 data of 978
animals were monitored for all conditions (locomotion, milk production and milk content) during two years, monthly.
The prevalence of lameness was different in several parity and stage of lactation.

The effect of lameness on daily milk yield was complex and interacted with the stage of lactation. In the first stage of
lactation the lame cows produced more milk than the not lame. The milk yield in the next period was almost equal, after
the 120" day the milk production of not lame cows was higher than that of the lame cows. We conclude that lameness
reduced milk production and milk protein content during the lactation. This same relation was not found in case of milk

fat percentage.

Key words: dairy cow, lameness, milk production, milk component.

INTRODUCTION

The genetic progress of the dairy cattle
population is significant, however selection for
increased milk, fat and protein yield has led to
unfavourable correlated changes in repro-
ductive performance (Chagas et al., 2007;
Mokhtari et al., 2015; Pryce et al., 2004), and
also to some diseases like ketosis (Raboisson et
al., 2014), milk fever, lameness (Dechow et al.,
2004) mastitis, and others (Alawneh et al.,
2014).

Lameness in dairy cows is a multifactorial and
progressive disease with complex interactions
between risk factors contributing to its
occurrence (Randall et al., 2015). Extensive
effects on herd performance are published,
including milk yield loss (Alawneh, Stevenson,
Williamson, Lopez-Villalobos and Otley, 2014)
and impaired reproductive  performance
(Mokhtari, Moradi  Shahrbabak, Nejati
Javaremi and Rosa, 2015). The significance of
these effects extends beyond the financial
implications.

The rate of lameness depends on milk
production, body condition and parity, and
according to (Archer et al., 2010) it was more
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likely associated with high milk yield in
multiparous cows.

In addition, lameness is a major problem for the
dairy industry in terms of animal well-being
(Alsaaod et al., 2012; Bicalho and Oikonomou,
2013; Solano et al., 2015). Lame animals show
behavioural signs of being in pain (Vieira et al.,
2015) such as reduction in mobility and
alterations in behaviour (Miguel-Pacheco et al.,
2014; Navarro et al., 2013). Due to discomfort
and changes in behaviour lameness has been
associated with a reduction in milk production.
The signs of changed behaviour included
impaired locomotory ability and reduced feed
intake which can be associated with weight loss
and milk yield reduction (Charlton et al., 2016).
Beside milk yield losses, the correlation
between lameness and BCS is significant.
Results of Lim et al. (2015) suggested that both
a decrease and an increase in BCS influence the
risk of becoming lame and regular monitoring
and maintenance of BCS on farms could be a
key tool for managing the risk of lameness.

In summary, lameness is one of the most
significant endemic disease-problems facing
the dairy industry (Thomas et al., 2015).
Lameness has an economic impact (Ettema and
Ostergaard, 2006) on the herd, involving



decreased milk production, loss of value of
production, change in live weight, treatment
cost, replacement costs, early culling, extra
labour costs and prolonged calving interval
(Enting et al., 1997).

The importance of prevention is unambiguous
and the early recognition and treatment of
lameness is fundamental to mitigate its
negative effects (Solano et al., 2016).

The early treatment of lame dairy cows resulted
in the development of less severe lesions,
increasing the chance of full recovery and
decreased the amount of time an animal was
lame (Groenevelt et al., 2014).

According to Defrain et al. (2013) the collected
foot health records are useful in monitoring the
degree of lameness within dairy herds and,
perhaps more importantly, providing insight
into the underlying factors causing lameness. In
addition, locomotion scoring has been globally
adopted to determine the prevalence and
severity of lameness.

The aim of this study was to investigate the
impact of clinical lameness in Hungarian dairy
cows on milk yield and milk composition in
different parities and stage of lactation.

MATERIALS AND METHODS

The study was carried out on a dairy cattle farm
in Hungary. The dataset included 3378 monthly
test day milk yield, from 976 cows in first to
five lactations during a two years period.

Once a month after the milk-test-day the cows
were examined for lameness according to their
locomotion (lame, non-lame).

Individual cow milk yields were estimated on a
monthly test throughout the lactation.

The milk fat and protein-content was collected
from evening and morning milking (alternate
samples), the samples weighed, and a subset of
the combined evening and morning milking
taken for the determination of SCC, milk fat
and protein concentration (Hungarian Dairy
Herd Recording).

Statistical analyses were performed using SPSS
18. Data were analysed using two-ways
ANOVA model. The prevalence of lameness in
the different lactations and the different stages
of lactation were compared using a Chi-
squared.
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RESULTS AND DISCUSSIONS

The prevalence of lameness (Figures 1 and 2) is
varied widely between parity (13-41%) and the
different stages of lactation (16-32%). During
the examination of DIM (Figure 1) number of
lame cows were the highest between 231-300
days of lactation. Lameness prevalence
increased with increasing days of lactation and
it differed statistically (Chi*=39.93, df=5,
P<1%). The lowest lameness prevalence
occurred in the first stage of lactation (1-60
days). A 16%-point increase was present in
lameness cases from 1-60 days to 300 days
whereas prevalence was the highest (38%,
n=176). This tendency was observed in other
authors’ studies. According to Solano et al.
(2015) lameness increased with increasing
DIM. Main et al. (2010) and Espejo and Endres
(2007) found that longer time spent in milking
was significantly associated with increased
prevalence of lameness.

16%
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Figure 1. The prevalence of lameness in different stage
of lactation

The prevalence of lameness was also different
in several parities. Figure 2 shows that the
lowest prevalence occurred in first lactation
(13%), while it was highest in 5" lactation
(41%). The difference between the first and 5th
parity was 287% (Chi’=144.55, df=4, P<1%).
Summarizing the results, lameness was
associated with increased DIM and parity.

The effect of lameness on daily milk yield was
complex and interacted with the stage of
lactation (Table 1). In the first stage of lactation
the lame cows produced more milk than the not
lame. The difference between groups was 1.25
kg (P>5%). The milk yield in the next period
was almost equal, after the 120™ day the milk
production of not lame cows was higher than
that of the lame cows.
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Figure 2. The prevalence of lameness in different parities

The milk production difference of lame and not
lame cows changed from 1.15 kg to 1.8 kg
(241-300 days).

During the lactation the decline in milk
production is a natural process, however the
decrease of the milk yield of lame cows was
higher (16.28 kg) than in case of not lame ones
(13.1 kg).

According to the two ways anova method the
effect of the stage of lactation and lameness on
daily milk yield is significant, similarly to the
interaction of two effects (P=0.016).

Table 1. The effect of lameness on daily milk-, fat- and protein yields and SCC

Stage of
lactation | Lameness n Daily Milk Yield (kg) P % Fat (%) P % | Protein(%) | P %
(days)
non lame 349 31.61+7.09 3.46+0.75 3.04+0.29
1-60 0.064 0.262 0.021
lame 68 33.36+6.99 3.354+0.63 2.95+0.33
non lame 459 30.37+6.71 3.64+0.73 3.27+0.31
61-120 0.966 0.834 0.000
lame 129 30.34+7.48 3.65+0.68 3.114+0.33
non lame 425 28.28+6.60 3.81+0.71 3.36+0.28
121-180 0.012 0.719 0.002
lame 134 26.62+6.73 3.83+0.78 3.2740.32
non lame 440 25.11+6.64 3.86+0.82 3.45+0.32
181-240 0.053 0.998 0.001
lame 164 23.96+6.08 3.86+0.62 3.35+0.30
non lame 377 21.14+7.15 4.02+0.80 3.60+0.33
241-300 0.005 0.598 0.003
lame 176 19.34+6.67 3.98+0.85 3.50+0.36
non lame 255 18.51+6.60 4.1140.90 3.74+0.38
301-360 0.136 0.958 0.035
lame 93 17.33+6.40 4.124+0.78 3.64+0.36
Stage of lactation | Stage of lactation
Stage of lactation P<1%, lameness P<1%, lameness P<1%, lameness
Effects and interactions | P<1%, P>5%, P<1%,
Lameness x Stage of lactation P<5% Lameness x Stage | Lameness x Stage of
of lactation P>5% | lactation P>5%

Several authors reported relationship between
milk solids (fat and protein) and lameness.
Penev and Stankov (2015) reported that the
milk fat percentage of lame cows reduced by
0.16%, and milk protein - by 0.04% compared
to healthy cows.

According to Olechnowicz and Jaskowski
(2010) the cows, which were never lame in
early lactation and the cows, which were mildly
lame (score 2), produced more milk, fat,
protein, and lactose per month as compared
with cows, which were clinically lame for one
month and compared with the cows, which
were clinically lame longer than one month.
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According to Enting et al. (1997), cows, which
were culled for lameness, had lower milk fat,
and protein production, by 14.1%, and 16.4%,
respectively. In our study, the milk fat % was
greater with higher days in milking, however
the value did not differ significantly by lame-
ness. Not lame cows had greater milk protein
content compared with lame cows (P<5%).

CONCLUSIONS
In this study, we investigated the effect of

lameness on milk production, milk fat and
protein.



Lameness prevalence increased with increasing
days of lactation and it differed statistically
(Chi>=39.93, df=5, P<1%). Prevalence of
lameness also differed significantly in terms of
the number lactation (Ch12:144.55, df=4,
P<1%). Lame cattle in all lactation periods
(except for the first period) had lower milk
production than that of the not lame cows. We
conclude that lameness reduced milk
production and milk protein content. during the
lactation. This same relation was not found in
case of milk fat percentage.
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Abstract

This study was carried out to estimate the trend components (the phenotypic, genetic and environmental trends) for
305-day milk yield in Holstein Friesian Cattle raised between the years 1989-2012 at the Ceylanpinar State Dairy
Farm. In order to estimate the trend components 6165 lactation records of 2055 Holstein cows was analysed. It was
found that the lactation period average was 313.23 + 28.47 days, the annual average lactation milk yield was 6197.88 +
1681.35 kg and adjusted 305-day lactation milk yield was found to be 6164.41 + 1713.90 kg. In order to estimate of
genetic parameters, standardized milk yield according to 305-day lactation period (lactation 1, 2 and 3) were analysed
primarily with repeated-measured animal models by using MTDFREML programs. According to the data obtained in
the study, the lactation length, average lactation milk yield and average 305-days milk yield adjusted were calculated
as 313.23 + 28.47 days, 6197.88 = 1681.35 kg and 6164.41 + 1713.90 kg, respectively. The phenotypic, environmental
and genetic trends for 305-days milk yield were found to be -70.72 kg/vear, -70.53 kg/vear and -0.19 kg/year,
respectively.

Key words: Ceylanpinar, Holstein, genetic trends, phenotypic trends.

INTRODUCTION heal the genotype. However, the increase in the
yield due to the positive environment effect is
In order to increase yield per animal can be  limited by the genotype of the animal (Akman,
grouped into two groups: one is to regulate 1993).
environmental factors and the other is to  Main problem in animal breeding research is
improve the genotypic level. While the impact ~ determining genetic gain that resulted from
of the rehabilitation of the environment arises  performing animal breeding programs during
shortly, it takes longer to heal the genotype.  several years. In a population, which selection
However, the positive effect of the created  has carried out and mating between animal
environment and the increase in productivity — designed based on genetic characteristics, deal
are limited by the genotype of the animal. The  of changes that obtained in several years from
genotypic correction to be carried out in  animal breeding programs must investigated,
parallel with the improvement of environmental ~ thus genetic trend of selected traits in
conditions is carried out by separating the population estimated. Estimation of genetic
individuals identified as having high genotypic  trend may be providing investigation of animal
value as parents and contributing to their next  breeding methods (Wilson and Willham, 1986;
generations (Ozyurt and Akman, 2009). Kovac and Groeneveld, 1990).
Genetic trends are the best parameter for an  The change in production per unit of time due
efficient selection prediction (Falconer and  to change in mean breeding value is called the
Mackay, 1996). Selection of genotypes suitable  genetic trend (Harville and Hendeason, 1966).
for the environment is possible by evaluating  For the estimation of efficient selection, the
genotype performances based on scientific  best parameter is genetic trend (Falconer and
researches (Goniil, 1974). Mackay, 1996). Genetic changes in a
While the impact of the rehabilitation of the  population should be checked in the case of
environment arises shortly, it takes longer to selection on more ftraits at the same time
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because that is the most powerful analysis to
evaluate the selection work in a population.
Dairy cattle have a long generation interval end
low reproductive rate. In addition, it is costly
and time-consuming to carry out dairy cattle
selection on a large experimental scale.
Methods to determine variance component
have been greatly improved over the last three
decades (Mashhadi et al., 2008). The estimation
of genetic trend is the best tool to follow
genetic changes in a population (Potocnik et al.,
2007).

Several researchers (Burnside and Legates,
1967; Lee et al., 1985; Meinert and Pearson,
1992; Powell et al.,, 1977; VanVleck et al.,
1986) have studied genetic trends in dairy
cattle. Most of these researchers estimated
genetic trends over periods of less than 20
years. The precision of genetic trend estimates
is enhanced greatly as the number of years
studied increases (Burnside and Legates, 1967).
In the State-owned Agricultural Enterprises,
although records of milk yields have been
recorded for many years, it can be seen that
these records are not utilized sufficiently for
cattle breeding (Tuna et al., 2007).

As in other countries, also in Turkey as a result
of work done in terms of dairy cattle, with
effect share of the yield increases achieved in
milk production genotype and environmental
factors, these factors need to be discussed will
be focused on what level of culture has been a
major issue. There are many studies on how
cattle breeding studies, which have been carried
out for many years in especially livestock
advanced countries, have been influenced by
genetic and environmental sources. Various
researchers estimated the annual genetic change
by evaluating the yield records obtained under
different conditions with appropriate statistical
methods for their own trial materials (Alpan
and Arpacik, 1998).

Y,

ijklm

In which:

MATERIALS AND METHODS

In this study, 6165 records of milk production
of Holstein Friesian Cattle raised between the
years 1989-2012 at the Ceylanpinar State Dairy
Farm in Turkey were used. In this study, the
records of 305-days the first three lactation and
twice milking per day were used.

Prediction of Lactation Milk Yield

The lactation milk yields were calculated using
the Test Interval Method that is the reference
method by ICAR (ICAR, 2003).

LMY =IoM; +11 x M| + My/2 + 1, x My + M3/2
+ ...+ In—l XMn_l + Mn +IHMH

=u+CYS, +CYLO, + CYA, + 1P, + 4,

In which:

M, My, ..., M, is milk yielded in 24 hours of
the recording day, kg;

Ii, I, ..., I is the intervals between recording
dates, days;

Iy is the interval between the lactation period
start date and the first recording date, days;

I, is the interval between the last recording date
and the 305" lactation day, days.

Estimation of Genetic Parameters

Repeated-measure animal models was used to
estimate genetic parameters by using the
MTDFREML program (Van Vleck and
Boldman, 1995). In the analysis, the additive
genetic effect, the maternal additive genetic
effect, the mother effect and permanent
environmental effect included to the model as
genetic effects and calving year-season, calving
year-lactation order, calving year-age and
service period as the environmental factors. In
addition, the first calving age was included as a
co-variable to the model.

The analysis model used to predict the genetic
parameter are as follows:

+MA,+PE, +bX,,, +e

ijklm ijklm ijklm

Yijtim 1s 305-days total lactation milk yield corrected (lactation 1, 2 and 3)

u is 305-days average lactation milk yield corrected

CYS, is calving year-seasonal effect;
CYLO; is calving year-lactation order effect;
CYAy is calving year-age effect;




1P, is Involution period effect (1: heifer, 2: 0-60 days, 3: 61-90 days, 4: 91-120, 5: 121-150, 6: >151days);

A

ijkimn
MA,, is maternal additive genetic effect;

is additive genetic effect;

PE , is uncorrelated random effect of cow;
b is regression coefficients;

Xijum 18 co-variable (first calving age: 20, 21, 22, 23,

€, 1s random environmental effect.

The Phenotypic trends as regressions of the
corrected milk yield averages on years for 305-
days milk yield. The environmental effect on
the phenotypic trend was estimated by using
corrected milk yield and lactation length
records of cows for 2 consecutive years. The
difference between the first and second year
milk records of a cow was assumed to be a
result of environmental fluctuations. The
genetic trend was calculated as the regression
of cow's breeding values to cow birth years.

.,50 and more);

RESULTS AND DISCUSSIONS

Lactation Milk Yield

Test Interval Method was used to estimate
Lactation Milk Yield from control day yields.
According to the results of the research,
average annual lactation milk yield, 305-days
corrected lactation milk yield and average
lactation length was calculated as 6197.88 =+
1681 kg, 6164.4 + 1713 kg and 313.23 + 28.4
days, respectively (Table 1).

Tablel. Average annual milk yield, corrected 305 days milk yield and lactation length

N |Mean SE Min Max. Cv
Lactation milk yield 6165 6197.88 1681.35 715.2 13684.8 27.13
Lactation length 6165 313.23 28.47 198.6 355.2 9.09
Corrected 305-day lactation yields 6165 6164.41 1713.90 1014.8 13561.1 27.80

Lactation milk yield has been observed to be
much higher than average lactation milk yield
due to the purchase of high-yielding dairy cows

from other enterprises between 2009 and 2012.
The changes in lactation milk yield during the
years is shown in Figure 1.

Lactation Milk Yield
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Figure 1. 305- day milk yields during the years

Between 1989 and 2012, the average lactation
milk yield was calculated as 6197.88 = 1681.35
kg. The highest milk yield was calculated as
6979.90 + 1480.59 kg in 2005 and the lowest
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milk yield was 5625.08 = 1600.63 kg in 1993.
Milk yield has shown fluctuation over the years
(Table 2).



Table 2. Average Lactation milk yields by the years 1989-2012

Years N Mean SE Min. Max. CvV
1989 7 6004.69 °%f 1860.44 4565.8 | 9957.4 30.98
1990 155 |6074.72 <%f 1700.96 2945.8 | 11758.4 | 28.00
1991 267 |6087.83 <®f 1758.45 2260.8 | 12821.2 | 28.88
1992 358 |5714.83°" 1738.31 1684.0 | 11865.0 | 30.42
1993 316 |5625.08" 1600.63 715.2 11394.4 | 28.46
1994 258 | 6033.61 %" 1534.17 1768.8 | 9881.6 25.43
1995 252 |6365.91°¢ 1481.84 2611.0 | 11145.0 | 23.28
1996 245 |6198.22 °%f 1581.60 1900.8 | 11605.0 | 25.52
1997 268 | 6432.30™ 1652.29 2517.4 | 11864.4 | 25.69
1998 273 | 6367.88" 1705.40 825.6 11992.0 | 26.78
1999 248 | 6284.30"% 1599.05 2243.6 | 11725.8 | 2545
2000 297 |6117.98 % 1698.04 1336.8 | 10835.4 | 27.75
2001 348 | 5806.65%" 1635.30 855.4 9892.0 28.16
2002 311 | 6073.81 < 1674.15 829.4 10889.6 | 27.56
2003 317 | 6253.17%% 1365.19 2198.0 | 123994 | 21.83
2004 274 | 6000.11 °*f 1330.21 1943.4 | 11197.2 | 22.17
2005 332 6979.90* 1480.59 2669.2 | 12258.0 | 21.21
2006 313 |6119.31 <%f 1463.56 2061.6 | 9917.6 23.92
2007 354 | 6025.48 <%f 1668.63 1241.2 | 11044.0 | 27.69
2008 307 |6166.96 %" 1769.92 893.6 13402.4 | 28.70
2009 314 | 6783.72% 2132.68 1727.0 | 13520.8 | 31.44
2010 205 | 6794.63% 1935.36 2575.4 | 13684.8 | 28.48
2011 120 | 6447.06™ 1646.95 2371.8 | 10290.6 | 25.55
2012 26 | 6484.67™ 1486.10 3672.0 | 8830.0 22.92

P<0.05

305-day milk yield (6164 kg) calculated in this
study shown similarity to the results obtained
by the other researchers (Ozgakir and Bakir,
2003; Bakir and Cetin, 2003; Sahin, 2012;
Arslan and Cak, 2013).

305-day milk yield in this study was lower than
the reports of (Soysal and Ozder, 1989; Yener
et al., 1994; Yaylak, 2003; Ugur, 2000; Ozkok
and Ugur, 2007; Erdem et al., 2007; Yilmaz
and Bayril, 2010; Sahin and Ulutas, 2010).

It has been calculated higher than the reports of
Sekerden et al. (1987), Kumlu et al. (1989),
Giirdogan and Alpan (1990), Soysal and Ozder

(1990), Ulutas et al. (2002), Bilgi¢ and Alig
(2005), Bilgi¢ and Yener (1999), Duru and
Tuncel (2002), Kog (2006), Tapki et al. (2007),
Akkas and Sahin (2008), Cilek (2009).

Lactation length

The average lactation length calculated from
records obtained between 1989 and 2012 was
found as 313.23 + 28.47 days (Table 3).
Lactation length calculated in this study shown
similarity to the results obtained by the
researchers (Southern, 1971; Bakir and Cetin,
2003; Kog, 2006; Ozcakir and Bakir, 2003).

Table 3. Lactation length by the years 1989-2012

Years N Mean SE Min. Max. CV
1989 7 304.94¢ 36.73 239.0 342.2 12.05
1990 155 309.96"° 28.57 226.6 351.2 9.22
1991 267 311.02%¢ 28.07 206.6 351.2 9.03
1992 358 311.49"° 29.16 200.6 352.2 9.36
1993 316 306.86™ 30.18 201.6 353.2 9.84
1994 258 308.61% 30.74 203.6 352.2 9.96
1995 252 313.47% 28.38 209.6 354.2 9.05
1996 245 314.12%¢ 28.01 207.6 353.2 8.92
1997 268 312.63" 27.60 207.6 353.2 8.83
1998 273 314.64" 29.27 200.6 352.2 9.30
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1999 248 316.03" 27.66 201.6 353.2 8.75
2000 297 310.35" 30.86 204.6 351.2 9.94
2001 348 315.06™ 25.99 210.6 355.2 8.25
2002 311 316.47% 27.69 204.6 353.2 8.75
2003 317 318.11° 24.09 211.6 352.2 7.57
2004 274 315.86™ 26.88 212.6 352.2 8.51
2005 332 316.54™ 26.38 206.6 351.2 8.33
2006 313 317.67° 23.40 244.0 3522 7.37
2007 354 312.67 28.31 201.6 352.2 9.05
2008 307 313.33™ 27.02 200.6 352.2 8.62
2009 314 311.68™ 31.01 198.6 352.2 9.95
2010 205 314.27™ 29.41 201.6 350.2 9.36
2011 120 308.43"° 36.62 198.6 350.2 11.87
2012 26 284.01¢ 42.34 198.6 348.2 14.91
6155 313.23 28.47
P<0.05

Lactation length in this study (313.23 days)
was lower than the reports of Soysal and Ozder
(1989), Giindogdu and Ozder (1993), Yener et
al. (1994), Ozcan and Altmel (1995), Atay et
al. (1995), Kumlu and Akman (1999), Yaylak
(2003), Yener et al. (1994), Sahin (2009).

Lactation length in this study (313.23 days)
was higher than the reports of Ozcan and Pekel
(1976), Sekerden and Pekel (1982), Ozkiitiik

and Pekel (1986), Kumlu et al. (1989), Kumlu
et al. (1991), Ipek (1993), Erdem (1997),
Kaygisiz (1997), Bilgi¢ and Yener (1999),
Duru and Tuncel (2002), Ozcelik and Arpacik
(2000), Pelister et al. (2000a), Pelister et al.
(2000b), Bilgi¢ and Alig (2005), Sehar and
Ozbeyaz (2005), Cilek (2009).

Lactation length has shown fluctation between
the years 1998-2015 (Figure 2).
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Figure 2. Changes of lactation length according to years

The Trend Components
The Trend Components was shown in Table 4.
The genetic trends of cow breeding values were

calculated by taking regression into cow birth
years were found as -0.19 kg/year for 305-day
milk yield.

Table 4. Estimates of Trend Components

Years N Phenotypic trends Environmental trends Genetic trends
1989 7 7175.9 7443.74 -267.79
1990 155 7652.9 7796.67 -143.74
1991 267 7368.2 7467.25 -99.01
1992 358 6878.2 6923.90 -45.65
1993 316 6546.4 6523.05 23.40
1994 258 6504.5 6438.48 65.99
1995 252 6132.7 6085.45 47.22
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1996 245 5937.1 5918.63 18.46
1997 268 5980.3 5987.91 -7.58
1998 273 6075.6 6137.80 -62.16
1999 248 6285.1 6356.53 -71.44
2000 297 6560.9 6602.96 -42.05
2001 348 6238.8 6275.63 -36.87
2002 311 6590.2 6616.19 -25.95
2003 317 6526.9 6522.04 4.84
2004 274 6371.3 6243.95 127.31
2005 332 6516.6 6370.23 146.33
2006 313 5470.2 5295.73 174.45
2007 354 5025.8 4872.02 153.77
2008 307 4715.9 4665.50 50.41
2009 314 5487.2 5608.03 -120.80
2010 205 5348.1 5589.18 -241.03
2011 120 5831.1 6108.88 -277.83
2012 26 6340.7 6572.38 -231.64
Regressions of the corrected milk yield for 305 days
Y=7115.73-70.72X Y=7149.23-70.53X | Y=-33.48-0.19X
X=Year

The Phenotypic trends as regressions of the
corrected milk yield averages on years for 305-
days milk yield were found -70.72 kg/year
(P<0.01). The environmental effect on the
phenotypic trend was estimated by using
corrected milk yield records of cows for 2
consecutive years. The difference between the
first and second year milk records of a cow was
assumed to be a result of environmental
fluctuations.

The environmental change for 305-days milk
yield per year was estimated as -70.53 kg/year
(Figure 3).

-70,72

-70,53

Figure 3. Distribution of Trends Components

The annual genetic trends value (-019 kg/year)
obtained in this study was higher than the
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reported by Yener et al. (1978) -2.3 kg/year,
Tonhati and Lobo (1997) -10.20 kg/year,
Kaygisiz (2000) -78 kg/year.

This value was found lower than Mc Daniel et
al. (1961) reported 71.7 kg / year, Verde et al.
(1974) 33 kg/year, Siam and Diizgiines (1984)
78 kg/year, Lee and Freeman (1985) 55
kg/year, Akar and Pekel (1988) 53.6 kg/year,
Tusuruta et al. (1990) 73.2 kg/year, Glirdogan
and Alpan (1990) 149 kg/year , Avandano et al.
(1992) 74 kg/year, Zuk et al. (1994) 10.5
kg/year, Kaygisiz (1996) 83,7 kg/year, Hansen
(2000) 116 kg/year, Posadas et al. (2001) 29
kg/year, Duraes et al. (2001) 18.4 kg/year,
Akman and Kumlu (2004) 84 kg/year, Abou-
Bakr (2009) 2.19 kg/year, Gaidarska (2009)
26.48 kg/year, Golverdi et al. (2011) 6.79
kg/year, Yaeghoobi et al. (2011) 19,61 kg/kg
and Katok and Yanar (2012) 3.73 kg/year.
When studies conducted by different
researchers in different countries were
examined, it was found that the trends of the
annual genetic trends were positive except for
some of the values calculated by some
researchers (Yener et al., 1978; Tonhati and
Lobo, 1997; Kaygisiz, 2000) It was also
observed that the value of genetic trends
gradually decreased in recent years.



CONCLUSIONS

This result indicates that there are deficiencies
in the environmental conditions such as
management, nutrition and herd management
applied in the cattle enterprises. Breeders have
to make continuous selection regardless of their
genetic and environmental trends. In the
enterprises, these assessments give the oppor-
tunity to measure the success of applications up
to now. A negative phenotypic trend in terms of
milk yield in the farm may be due to
insufficient environmental factors. Despite the
right choice in the selection of the enterprise,
environmental factors have led to a decrease in
productivity. Annual fluctuations for these
traits, maybe due to sudden changes in climate
condition, management changes, nutrition and
hygienic levels or interaction between genetic
and environment. In this context, it is proposed
to improve the environmental conditions of
maintenance feeding and barn.
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Abstract

This study aimed to evaluate and compare performance of body weight (BW) at slaughter, hot carcass weight (HCW)
and dressing-out percentages (DP%) of bulls and heifers of different breeds. The data from heifers (84) and bulls (90)
Jfor sex; and for breeds of Simmental (58), Holstein (62) and their crosses (SxH) (54) were used asl74 animals in total.
BWs of each breed were 486.5, 485.6 and 462.2 for Holstein, Simmental and crosses, respectively. BWs of sex were 482
kg for both bulls and heifers. There were significant differences (P<0.05) in HCW and DP% between sexes. HCW of
bulls and heifers were 257.68 and 245.58 kg, respectively. DP% for bulls and heifers were 53.68 % and 51.15 %
respectively. There were significant differences (P<0.05) in HCW and DP% between breeds. HCW and DP% of
Simmentals were greater than the other breeds while they were not significant (P>0.05) for Holstein and Crosses.
There was no significant (P>0.05) breed and sex interaction for HCW and DP%. Simmental bulls and heifers were
heavier than those of other breeds for HCW and DP%. It was observed that the performance of bulls and heifers of
Crosses were better than Holstein bulls and heifers performance.

Key words: carcass, performance, heifers, bulls, breeds.
INTRODUCTION

Despite the continuing trend of growth in beef
consumption in Turkey over the years, beef
producers are increasingly facing problems of
decrease in profitability of production, which in
turn requires them to research more deeply into
factors associated with the success of their
business. Breeds and sex type of animals
continue to be one of the key components of
such production facilities. Numerous studies
confirm that breeds and genotypes of cattle
have unequal adaptability and productivity in
different natural environmental conditions
(Aslam et al., 2002; Charles et al., 2012;
Demircan et al., 2007).

Beef production is an important sector of
agriculture in many countries. The type of beef
industry that develops in any country depends
largely on climate and terrain types. It is also
related to the size of agricultural holdings and
the general structure of the cattle industry, in
particular the association between beef and
milk production (Allen and Kilkenny, 1984)
Beef production methods have changed
significantly since the Second World War
towards more planned beef production systems.
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The main reason for the change is that it makes
it difficult for the old systems to be
economically viable in their land and labor
needs.

This allowed to concentrate on an increase in
the production scale and, to keep the optimum
number of animals in a smaller area and thus to
use more land for other agricultural enterprises
(King, 1978).

Various published reports on beef performance
of different breeds have been made available
and  compared feedlot and  carcass
characteristics of different breeds of bulls and
heifers finished under different feeding
conditions and slaughtered at different
bodyweights (Steen, 1995; Steinwidder et al.,
2002).

It appears that the bulls and heifers of even the
same breed slaughtered at the same age might
have different carcass performances. The
results of such comparisons including different
breeds are, however, limited in the literature.
Therefore, in this study it was aimed to
evaluate and compare performance differences
such as BW at slaughter, hot carcass and
dressing-out percentages of bulls and heifers of
different breeds.



MATERIALS AND METHODS

Experimental Location

This study was carried out in a commercial
slaughterhouse in 2017 in Isparta province
(37°45'N, 30°33'E, elevation 1035 m) located
in the west Mediterranean region of Turkey.

Animals

Slaughter groups were formed according to
breeds and sexes at almost the same weight
from the animals slaughtered at the same
abattoir. Total number of animals involved in
the experiments was 174 head of bulls and
heifers cattle which included 90 heads bulls and
84 heads heifers. The data for breeds used were
Simmental (58), Holstein (62) and their crosses
(SimmentalxHolstein, SxH) (54) in the
experiment. The age of the animals used in this
study ranged from 17 to 19 months old at the
time of slaughter.

Statistical Analysis

The analysis of variance of the data for breed
and sex types were analyzed by GLM (General
Linear Model) procedure by statistical software
program (Minitab v.16), using the following
model:

Yig=p+ o+ B+ i+ ¢+ o+ gu

Where:

Yiuis the jxth observation of animal weight;

u is the overall mean;

a;is the effect of breed type;

Bis the effect of sex type;

vis the effect of BW at slaughter;

dsis the effect of age at slaughter;

g;is the residual effect or random error
associated with the individual animal;

afy, is the two-way interactions of breed x sex.

Breed and sex type were fitted as fixed effects,
and although slaughter groups were designed to
set up at the same weight, the age and BW at
slaughter was included in the model as a
covariate (479 kg approximately). The
significance of differences between individual
breed and sex means were examined using
Scheffé’s pair-wise comparison test.

RESULTS AND DISCUSSIONS

The average performance comparisons of
breeds and sex types for BW at slaughter,
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HCW and DP%
respectively.
Average BW at slaughter of each breed were
486.5, 485.6 and 462.2 for Holstein, Simmental
and crosses, respectively. Average BW at
slaughter of sex were 482 kg for both bulls and
heifers. There were significant differences
(P<0.05) in HCW and DP% between sexes.
Average HCW of bulls and heifers were 257.68
and 245.58 kg, respectively. Mean DP% for
bulls and heifers were 53.68% and 51.15%
respectively. A higher carcass performance
ability for bulls compared to heifers, as shown
in this study, has been well reported previously
and the results were in line with those found in
literature (Tanner et al.,, 1970; Steen, 1995;
Link et al., 2007; Bures and Barton, 2012;
Bozkurt, 2012). As expected, the lower
dressing-out proportion for heifers was mostly
due to their markedly higher deposition of
internal fat compared to bulls. This is in
agreement with other studies comparing carcass
traits in bulls and heifers (Steen, 1995; Frickh
et al.,, 2002; Velik et al.,, 2008; Bures and
Barton, 2012).

There were significant differences (P<0.05) in
average HCW and DP% between breeds. HCW
and DP% of Simmental breeds were greater
than the other breeds while there were no
significant differences (P>0.05) in HCW and
DP% between Holstein and Crosses. Average
HCW of Simmental, Holstein and crosses were
257.39, 246.39 and 251.11 kg, respectively.
Mean DP% for breeds of Simmental, Holstein
and crosses were 53.62%, 51.41% and 52.21%,
respectively.

are shown in Table 1

Table 1.Performance comparison means
of breeds and sex types

BW HCW DP
BREED TYPES N (kg) (kg) (%)
Simmental 58 485.6 | 257.39" | 53.62°
Holstein 62 486.5 | 246.39% | 51.41°
Crosses (SxH) 54 4622 | 251.11°% | 52.21°
SEX TYPES
Bulls 90 | 4822 |257.68° | 53.68°
Heifers 84 482.1 | 245.58” | 51.15

BW: Body Weight at Slaughter; HCW: Hot Carcass
Weight; DP: Dressing-out Percentages.

The least square means and interaction effects
of breed and sex typeonperformance (BWat
slaughter, HCW and DP%) are shown in
Table 2.



Table 2. Least square means and interaction of breed and sex types on performance

SEX TYPES
BREED TYPES Bulls Heifers
N BW HCW DP N BW HCW DP
(kg) (kg) (%) (kg) (kg) (%)
Simmental 30 482.2 261.42% 54.51* 28 489.0 250.35"% 52.74°
s.e. (1.68) (2.08) (0.431) (13.0) (2.16) (0.448)
Holstein 30 482.1 255.14* 53.21° 32 490.9 237.65° 49.60°
s.e. (0.186) (2.08) (0.431) (9.06) (2.03) (0.420)
Crosses (SxH)) 30 482.2 256.48* 53.31° 24 442.2 245.75 B¢ 51.11™
s.e. (0.517) (2.08) (0.431) (16.4) (2.43) (0.503)
Total Means 4822 257.68 53.68 482.1 245.58 51.15

Standard errors (s.e.) of the means are shown in brackets

BW: Body Weight at slaughter; HCW: Hot Carcass Weight; DP: Dressing-out Percentages.
Significant differences for HCW are shown as capital superscripts, significant differences for DP% are shown as

lowercase superscripts at 5% significance level.

The body weights of bulls and heifers were
taken as covariate in general linear models.
There was no significant (P >0.05) breed and
sex interaction for HCW and DP%. In another
study carried out by Bozkurt (2012) found that
both breeds performed similarly; moreover,
there was no significant interaction between
breeds.

It was found that there were no significant
differences (P>0.05) in HCW and DP% of bulls
of breeds. Average HCW and DP% of
Simmental bulls, Holstein bulls and bulls of
Crosses were 261.4, 255.1 and 256.5 kg,
respectively and 54.51%, 53.21% and 53.31%,
respectively.

It was observed that there were also significant
differences (P <0.05) in HCW values of heifers
of breeds. Average HCW for Simmental
heifers, Holstein heifers and Crosses heifers
were 250.35, 237.65 and 245.75 kg
respectively. While the differences
(approximately 13 kg) in HCW values between
Simmental and Holstein heifers were
significant (P<0.05), there were no significant
differences (P>0.05) in HCW (approximately 5
kg) between Simmental and Crosses heifers
(SxH) and also between Holstein heifers and
crosses heifers (8.1 kg)

Similarly, there were significant differences (P
<0.05) in DP% values of heifers of breeds.
Average DP% for Simmental heifers, Holstein
heifers and Crosses heifers were 52.74%,
49.6% and 51.11%, respectively. While the
differences (approximately 3%) in DP% values
between Simmental and Holstein heifers were

significant (P <0.05), there were no significant
differences (P >0.05) in DP% (approximately
1.5 %) between Simmental and Crosses heifers
(SxH) and also between Holstein heifers and
crosses heifers (1.5%).

Although there was no significant (P >0.05)
breed and sex interaction for HCW and DP%,
Simmental breed of bulls and heifers were
heavier than those of other breeds for HCW
and DP%.

There are many well documented reports of
breed comparisons however, as Keane et al.
(1989), Keane and More O'Ferrall (1992)
suggested that the results of such comparative
studies, including those results of performance
of breeds presented in this study, are not
necessarily applicable outside the countries
where the experiments were conducted due to
the differences in factors such as production
systems, slaughter weights, climate and
management conditions.

CONCLUSIONS

It was observed that Simmental breed animals
regardless of sex types were superior to those
of other breeds. However, the performance of
bulls and heifers of crosses were better than
Holstein bulls and heifers performance.The
results of this study confirmed that carcass
performanceof bulls of all breeds was found to
be higher than the heifers of the breeds studied.
However, carcass performances of
SimmentalxHolstein crosses were higher than
those of Holstein heifers.
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In addition, other measures, such as growth
rate, feed conversion efficiency and carcass and
bodyweight at slaughter including management
conditions, are important parameters that need
to be considered for further study to ensure
comprehensive breed comparisons.
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Abstract

The paper aimed to present the economic weights of milk yield, fat and protein percent estimated in the population of
Romanian Buffalo from Sercaia Research and Development Station. A total 609 milk yield and associated characters
records, belonging to 87 females, which coming from 11 sire families, for 7 lactations were analysed. The method used
was multiple linear regression, and as a global indicator the ,, mozzarella index” was used. The economic values for
milk yield, fat and protein percent in seven lactations were calculated as: € 0.9636, € 0.1367, € -0.0974; € 0.9729, €
0.0912, € -0.0661; € 0.9948, € 0.1978, € -0.1935; € 0.9922, € 0.1506, € -0.1452; € 0.9932, € 0.2691, € -0.2645; €
0.9891, € 0.1454, € -0.1352; € 0.9890, € 0.1708, € -0.1597. Results indicated that a major weight should be given to
milk yield and fat percent. Negative value associated with protein percent suggest that the fat had a higher price
compared to protein, and the payment system should be based on milk yield and fat percent for mozzarella production.

Key words: economic weight, milk yield, fat and protein percent, Romanian Buffalo.

INTRODUCTION

In Romania, the buffalo entered with the
invasion of the Huns and Avars in the
Carpatho-Danubian area. It found the good
pedo-climatic conditions and so, in our country,
has developed a buffalo population which had
its own evolutionary path as a result of
reproductive isolation (Vidu et al., 2008). The
Romanian Buffalo is one of the most important
genetic resources for milk and meat production.
Worldwide, in countries where milk production
is ensured by buffalo milk, the population of
buffalo increased numerical because of the
demographical growth of the human
population. In Europe, the main country that
exploiting buffalo is Italy, the main production
being mozzarella type soft cheese. In 2004,
Romania ranked in Europe in terms of breeding
buffalo, with 100,000 heads (Vidu et al., 2008).
Consequence of the lack of supportive policies
in the area of buffalo, herd showed a decreasing
trend in Romania, FAO estimating that there
are 70,000 heads in 2006 and Vidu (2007)
estimated a population of about 64,000 heads.

At present, the buffalo herds in Romania have
fallen further, reaching about 14,000 heads
(personal estimation from the National Institute
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of Statistics data). In our country, buffalo is
predominantly grown in individual subsistence
households, with a maximum of 5 heads.
Romania has a tradition of growing this
species, but with the aging and biological
disappearance of the rural population, the
species is vulnerable. Also, the vulnerability of
the Romanian buffalo is generated by the lack
of financial aid, the low milk price, the lack of
strong associations of breeders that protect
farmers' interests in recent years.

However, Romania has the major advantage of
the existence of a research station in the field of
buffalo breeding, which has an extremely
valuable breeding nucleus.

Increasing the economic efficiency of buffalo
production and developing a breeding program
are keys to actively conserving of this genetic
structure.

The buffalo is a species with remarkable
quality, of which we can remember: high
percentage of milk fat, meat with exceptional
taste qualities, resistance to diseases and heavy
environmental conditions, good valorization of
poor quality feeds. On the international market,
the main product obtained from buffalo milk is
Mozzarella, a cheese specialty. The amount of
Mozzarella is closely related to the quantity and



quality of milk (Popa et al., 2014) and is a
criterion for the selection of buffaloes.
Enormous advantage of exploitation of this
species for characters associated with milk
production, compared with cows and sheep, is
the lower cholesterol content of milk and
Mozzarella cheese type, despite higher values
of the constituents (Zicarelli, 2004).

Compared with cows, buffalo milk has quality
parameters with higher values. The fat
percentage range between 6.87 to 8.59%
(Rosati and Van Vleck, 2002; Tonhati et al.,
2000), protein percentage between 4.13 to
4.55% (Macedo et al., 2001; Rosati and Van
Vleck, 2002). In Romania, Velea and
Marginean (2004) specifies that buffalo’s milk
production falls in to the following parameters:
average milk yield 1111.11 kg/lactation,
average fat yield 82.10 kg (7.39%), and
average protein yield 46.21 kg (4.23%).

So far, no breeding program related to this
species has been developed in our country. The
genetic improvement of the Romanian buffalo
for the characteristics of milk production can
increase the attractiveness of this species and
thus preserve it.

Animal breeding addresses only useful
economic characters. The economic value of
the characters is dictated by the market and
quantified by different statistical methods.
Depending on the relative economic
importance, the weight to be given in the
selection of each character is determined
(Grosu, 2003). Basically, the weight given in
the character selection is determined by the
impact of each attribute on the profit. The
economic value of a character is defined as the
relative effect that it is expected to have its
increase with one unit on the per capita income
(Hazel, 1943, quotet by Grosu, 2003). In other
words, the contribution of genetic improvement
of a character to increasing production
efficiency is called the economic value or
economic weight (Gibson, 1987; Groen, 1989).
There are a number of studies showing
estimates of economic weight related to milk
yield and milk quality parameters for cattle
(Gibson, 1989; Van Arendonk and Brascamp,
1990; Bekman and Van Arendonk, 1993;
Vargas B et al., 2002; Komlosi et al., 2010
etc.), but very few related to buffalo (Bahareh
T.Detal., 2011).
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The objective of this study was to estimate
economic weight for milk yield, fat and protein
milk content, using "Mozzarella index" as an
indicator of profitability, using a methodology
that gives the maximum accuracy in conditions
of the existence an inconsistent data.

MATERIALS AND METHODS

In order to estimate economic weight values,
were used the data resulting following control
milk production in females belonging Sercaia
Research and Development Station. To analyze
parameters in dynamic were included in the
analysis only animals presenting records to an
equal number of lactations.
A total 609 milk yield and associated characters
records, belonging to 87 females, which
coming from 11 sire families, for 7 lactations
were analysed.
The traits studied were: milk yield per
lactation, percent of fat and protein, and
Mozzarella index as an indicator of
profitability.
In control milk production, records with length
greater than 270 days were truncated at this
point, as suggested by Tonhati et al. (2008) and
Aspilcueta-Borquisetal (2010).
The amount of Mozzarella was estimated using
the relationship proposed by Altiero et al.
(1989) and wused in the national genetic
evaluation in Italy:
MP (kg) = MY *{[(3.5*%P) + (1.23*%F) -
0.88]/100}

In which:

MP is Mozzarella yield (accumulated
at 270 days);

MY is milk yield,;

%P is protein percent;

%eF is fat percent.
The method used to estimate economic weights
is based on the multiple linear regression
proposed by Hazel in 1943 (Grosu, 2003,
2005). In the case of multiple linear regression,
the dependent variable (Y) is the income per
head, and the determination of economic
weights implies calculating the partial
regression of Y relative to each character that it
depends on. Y is also called global indicator.
For the production characters analyzed in this
paper, the global indicator used (Y) represents
the total amount of Mozzarella on lactation



(Mozzarella index) multiplied by 9.5 euro / kg
(average market price at the time of analysis):
Y(MP x 9.5 Euro/kg)
=b; X X, (MY) + b, X X,(%P)
+ X5(%F)
The global indicator depends directly on each
character associated with milk production.
After solving the equation system, in order to

For data characterization, the classical
statistical method was used: average (X £s:),

standard  deviation (s) and
coefficient (V%) (Sandu, 1995).

variability

RESULTS AND DISCUSSIONS

Data collected from 87 females were used to

obtqln comparablie economice .Welghts, the derive phenotypical characterization of sample.
partljl i iie%res}?ot{l 1coefﬁc1ents WEIC  The results on the average performance of milk
standardized by the tormula: production traits and for mozzarella yield are
3 xiz presented in Tables 1, 2, 3 and 4.
v = bi X >
Xy
Table 1. Descriptive statistics for milk yield
Specification UM. n X+ts e S V%
Lactation 1 kg 87 942.32 +£41.01 382.53 40.59
Lactation 2 kg 87 1038.21 +44.50 415.05 39.98
Lactation 3 kg 87 1181.47 +£49.72 463.79 39.25
Lactation 4 kg 87 1274.73 +47.58 443.78 34.81
Lactation 5 kg 87 1371.47 £ 51.31 478.59 34.90
Lactation 6 kg 87 1479.17 + 55.46 517.31 34.97
Lactation 7 kg 87 1421.32 + 50.51 471.14 33.15
Table 2. Descriptive statistics for fat percent
Specification U.M. n X+Esz s V%
Lactation 1 kg 87 6.9834 +0.1082 1.0090 14.4492
Lactation 2 kg 87 7.0102 £0.1071 0.9994 14.2572
Lactation 3 kg 87 6.8664 +0.1039 0.9695 14.1196
Lactation 4 kg 87 6.8274 +0.1005 0.9375 13.7310
Lactation 5 kg 87 6.8297 +0.0814 0.7595 11.1203
Lactation 6 kg 87 6.8672 +0.0809 0.7550 10.9949
Lactation 7 kg 87 6.9446 + 0.1052 0.9810 14.1264
Table 3. Descriptive statistics for protein percent
Specification U.M. n Xts; s V%
Lactation 1 kg 87 4.2749 +0.0342 0.3189 7.4593
Lactation 2 kg 87 4.1795 +0.0392 0.3656 8.7479
Lactation 3 kg 87 4.5051 +0.0289 0.2700 5.9939
Lactation 4 kg 87 4.1625+0.0288 0.2683 6.4471
Lactation 5 kg 87 4.4572 +£0.0181 0.1692 3.7954
Lactation 6 kg 87 4.1549 +0.0249 0.2321 5.5862
Lactation 7 kg 87 4.2976 +0.0243 0.2267 5.2751
Table 4. Descriptive statistics for Mozzarella yield
Specification U.M. n Xtss s V%
Lactation 1 kg 87 213.11+9.22 85.97 40.34
Lactation 2 kg 87 233.04 +10.41 97.13 41.68
Lactation 3 kg 87 276.78 £12.12 113.08 40.86
Lactation 4 kg 87 282.57+11.16 104.06 36.83
Lactation 5 kg 87 318.21£12.44 116.04 36.46
Lactation 6 kg 87 327.53 £12.65 117.96 36.01
Lactation 7 kg 87 32330+ 11.85 110.48 34.17
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The data presented in Tables1-4 shows that the
average values associated with milk production
traits are characteristic of a buffaloes
population. The values obtained are similar to
those reported by Tonhati et al. (2000) and
Sarubbi et al. (2012), but lower than those
obtained by Malhado et al. (2007).

The variability is high for milk and Mozzarella
yield, most likely due to human error
associated with the measurement, without
neglecting individual variation caused by
various factors (genetic and environmental),
but for the percent of fat and protein, variability
is low. These values indicate that, at least for
milk and Mozzarella traits, the population can
constitute object of a breeding program with a
sufficiently large field for action of artificial
selection. The phenotypical homogeneity for

fat and protein percent is an advantage for
analyzed population because, at first side, effort
must be channelled towards genetic
improvement of milk yield.

The economic weight of the characters
occupies an important place in the
improvement decisions. It is closely related to
the establishment of the selection objective and
genetic improvement technology. When the
objective is complex, setting the economic
weight is very important for animal breeding as
it determines the weight to be given in the
selection of the different traits that contribute to
the complex character (Draganescu and Grosu,
2003).

The economic weights calculated according to
the described model for milk yield, fat and
protein percent are presented in Table 5.

Table 5. The economic weights for milk yield, fat and protein percent

Specification U.M. Mll(llig)leld Fat percent ::::ct:;::
Lactation 1 euro 0.9636 0.1367 -0.0974
Lactation 2 euro 0.9729 0.0912 -0.0661
Lactation 3 euro 0.9948 0.1978 -0.1935
Lactation 4 euro 0.9922 0.1506 -0.1452
Lactation 5 euro 0.9932 0.2691 -0.2645
Lactation 6 euro 0.9891 0.1454 -0.1352
Lactation 7 euro 0.9820 0.1708 -0.1597

The values presented in Table 5 show that an
increase of average of milk production with one
kilo in one lactation period, the income will be
increase with approximatively 1 euro. Also, the
unitary increase of fat percent (one percent per
lactation) will be a positive effect to the income
of farm.

Very interesting are the economic weights
obtained for the percentage of protein. The
negative values associated with this character
indicate that, at least in the analyzed
population, it is not desirable to increase the
percentage of protein, but all the efforts should
be directed towards the genetic improvement of
the milk quantity and the percentage of fat.
Economic weights obtained for milk yield and
fat percent indicates the importance of these
traits for Mozzarella production and for
analyzed herd.

Negative value associated with protein percent
suggest that the fat had a higher price compared
to protein, and the payment system should be
based on milk yield and fat percent for
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Mozzarella production. These indicate that, in
the first instance, genetic improvement should
be directed to increasing milk quantity and fat
percentage to increase the economic efficiency
of buffalo exploitation. Once the desired level
of production is reached, it may eventually
improve the quality of the protein.

It is very clear that the economic weights of the
analyzed traits are influenced by the obtained
quantity of Mozzarella. In this way, a decrease
in the cost of obtaining one kg of mozzarella, ie
an improvement in the economic efficiency of
the exploitation (increase of the feed con-
version, decrease of the cost of obtaining the
fodder) can lead to an increase of the economic
weight for the milk quantity and the percentage
of fat. However, this requires a more detailed
analysis using other estimation methods with a
higher accuracy (profit function).

Similar results have been obtained by other
authors, but in dairy cattle. Thus, Gibson
(1989) and Bekman and Van Arendonk (1993)
obtain negative economic weights for protein.



Seno et al. (2007) in a study regarding
economic values of milk production traits,
reported positive economic weight for milk
yield, and negative for fat and protein yield, but
in a system in which milk is sold to diary
industry. In other system, in which produce
Mozzarella in the farm, the situation is
radically changed, all economic weight being
positive. This draws attention to the need for
deeper analysis, but the lack of data has
prevented us from doing so.

CONCLUSIONS

The results regarding economic weights for
studied traits indicates that, in analyzed
population and according to our available data,
a major weight should be given to milk yield
and fat percent in relation to genetic
improvement program. Genetic improvement
of the quantity of Mozzarella will be made only
on account of milk and fat. We mention that is
absolutely necessary a complex analysis of this
topic according to production system, using a
more accurate method, but additional data is
required for this which we did not have access
to in this paper. The results of the animal
breeding work depend directly on the accuracy
and complexity of the primary data.
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Abstract

In the article are presented the results of studied animals of the Aberdeen-Angus breed by blood groups. The highest
frequency of antigens B, G, Y5, G ', Q', G" (EAB locus), antigens C,, C,, E, W and X, (EAC locus) was detected. There
is a high incidence of allele B;G, (0.0913), which is accessible to us from literary sources, is met only at Holstein cattle
of the Yaroslavl breed and the red Estonian breed. The concentration of the main alleles in the herd PF "Juliana Gore"
was 59.3%, rare - 30.4%, respectively. The homozygosity of the analyzed population of Aberdeen-Angus cattle is the
lowest in comparison with the data available in the literature and is 0.31. This indicates a very high genetic diversity of
this herd, the confirmation which serves the genophond of various breeds - German and Romanian, more detailed

research will follow.

Key words: blood groups, antigen, allele, frequency, Aberdeen-Angus breed.

INTRODUCTION

The increased interest in meat cattle breeding
in recent years has contributed to an increase
in the number of beef cattle in many countries
around the world. The share of livestock meat
in the total number of cattle in Europe and
North America ranges from 40 to 85%
(Legoshin, 2003).

The most specialized competitive meat breed
of the world importance is the Aberdeen-
Angus breed.

Aberdeen-Angus breed - one of the classic
British breeds, created in Scotland, in the
mountainous part of the country with a harsh
climate, enters into the number of the fastest
meat breeds of world importance.

It was formed from two offspring of local
cattle: Aberdeen with a more pronounced
meat type of constitution and early maturity,
and Angusian - more than the first, tall and
with higher milkiness (Bailey, 1981, 1988).
Adaptation to pasture content is an important
economic value of the breed (Lasley, 1979).
Since in Scotland fattening of beef cattle was
not practiced,, the animals were walking for
2-3 years on pastures, and then sold for
fattening in England.

The maintenance on pastures has developed at
animals the ability to consume in a

41

considerable quantity the green weight. They
are characterized by a high precocity, early
finish the growth and manifest a tend to
earlier obesity in comparison with other
breeds of beef cattle. Aberdeen-Angus
acclimatizes well in a temperate and cold
climate. Meat quality of animals is high: the
meat is tender, fine-grained, with good
marbling.

A small batch of Aberdeen-Angus cattle was
brought to the Republic of Moldova from
Romania (2011) and Germany (2015). In
2017, the number of Aberdeen-Angus cattle
in the herd of Peasant farming ,Juliana
Gorea” amounted 149 heads, including 70
cows, 43 heifers and 36 bull-calves.

In the available literature sources there are
single publications on the research of the
blood groups of the Aberdeen-Angus breed
(Nakhushev et al., 2015), were analyzed the
herds of Aberdeen-Angus cattle in Kabardino-
Balkaria according to the frequency of 26
antigens of blood group systems, were
revealed differences in antigens Q', W, F', L,
indicating a sufficient diversity of livestock.
The purpose of our studies was to give an
immunogenetic  characterization of the
Aberdeen-Angus cattle population imported
into the Republic of Moldova.



MATERIALS AND METHODS

The material used for the study was blood
selected from the Aberdeen-Angus breed in
the herd of cattle PF ,,Juliana Gorea” (peasant
farming) (n = 115).

Taking blood from animals, setting the
reactions of hemolysis of erythrocytes, as well
as studying blood groups were carried out
according to the generally accepted method,
1983. Blood groups were determined by
hemolytic tests using 49 bovine reagents
standardized in international comparative
trials, which were detected by antigens
controlled by allelic genes of 9 genetic
systems.

The frequency of occurrence of antigens and
alleles of the EAB locus (q) was determined
by a conventional method. Identification of
the EAB-locus alleles and subsequent analysis
of the allelophond was carried out according
to the following genetic indicators: total
number of alleles of the EAB locus; total
frequency of occurrence of alleles: basic, rare;
degree of homozygosity (Ca) (Merkurieva et
al., 1983). The obtained materials were
processed on a personal computer.

RESULTS AND DISCUSSIONS

As a result of studies and analysis of the
antigen spectrum of the blood groups of
animals of the Aberdeen-Angus breed, it was
established that 9 animals were carriers with
antigen A, with a frequency of 0.0783.
Carriers of Z' antigen were not detected,
although according to some sources, the
presence of Z' antigen is characteristic for
meat breed animals (Cherkashchenko, 1984;
Ukhanov et al., 1990).

It should be noted that, according to the AEB
locus, carriers of antigens P,, Q, T, B” were
not detected in the analyzed sample of
animals, and carriers of antigens P, and J', I;
and I' were about 1, 2 animals, respectively.
The highest frequency of occurrence in the
AEB locus have the antigens B,, Gs, Y, G/,
Q’, G", Figure 1, and according to the AEC
locus, the antigens C;, C;, E, W and X,
Figure 2.

According to the AEC locus, three antigens
with the lowest frequency of occurrence were
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detected: R; (0.0348), L' (0.0348) and C'
(0.0696).
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Figure 1. Frequency of occurrence of some antigens of
AEB locus
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Figure 2. Frequency of occurrence
of some antigens of AEC locus

According to the F-V- locus, the frequency of
occurrence of antigens F and V amounted
0.5565 and 0.1739, respectively, but for some
breeds of meat direction of productivity, such
as Buryat and Kalmyk cattle, the frequency of
their occurrence varies between 0.8940-
0.9760 and 0.3230-0.5080, respectively
(Cherkashchenko, 1984).

In single-factor AEJ-, AEL-, AEM-, AEZ-
locuses, all antigens were detected in the
analyzed animal population, the lowest
frequency of antigen M (0.0173), Figure 3.
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Figure 3. Frequency of occurrence
of antigens in single-factor loci

According the AES locus of the 6 studied
antigens, the antigens U and U” could not be
detected, among others the highest frequency
was observed at the animals of the H' antigen
carrier (0.8087), Figure 4.
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Saturation with antigenic factors of animals of
Aberdeen-Angus breed was at the level of
23.5%.

As a result of the studies, were also identified
the AEB locus alleles, which to a greater
extent reflect the hereditary characteristics of
the animals.

In the herd of the Aberdeen-Angus breed, 77
alleles were identified according to the AEB
locus, Table 1.

Table 1. Allelophond of the AEB locus of Aberdeen-Angus cattle

No. Allele n Frequency No. Allele n Frequency
1. B, 3 0.0130 40. | Y,ELY'G” 1 0.0043
2. B,G; 21 |0.0913 41. | Y,EHQ' 2 0.0087
3. B,GiI; 1 0.0043 42. | Y,E,O'G" 2 0.0087
4. B,P’ 1 0.0043 43. | Y,G' 2 0.0043
5. B,G,0, 5 0.0217 44. | Y,G'O’ 1 0.0043
6. B,G,T, 2 0.0087 45. | Y,G'O'Q'G" 1 0.0043
7. B,G,Y> 2 0.0087 46. | Y,G'P'Q'G" 1 0.0043
8. B,G,Y,E»0O’ 1 0.0043 47. | Y,G'’K'O'Q'G" 1 0.0043
9. B,Y,G'O'P'Q'G" 1 0.0043 48. | Y,G'O'Y'G" 1 0.0043
10. | B,O, 4 0.0174 49. | Y,G'O'G” 4 0.0174
11. | B,O,Y,D’ 3 0.0130 50. | Y,G'O'Q'G" 1 0.0043
12. | B,O,Y,G'P'Q'G" 1 0.0043 51. | Y.G'Y'G” 2 0.0087
13. | B,G' 1 0.0043 52. | Y,G'G" 6 0.0261
14. | G 3 0.0130 53. | Y,.G'Q 3 0.0130
15. | GLT, 1 0.0043 54. | Y,G'Q'G” 4 0.0174
16. | GO, 1 0.0043 55. | YK 1 0.0043
17. | GiT,Oy 1 0.0043 56. | Y,0' 3 0.0130
18. | G0, 1 0.0043 57. | Y,0'P' 1 0.0043
19. | G,0O,T, 1 0.0043 58. | Y,O'P'Q'G” 1 0.0043
20. | G Y,E',1Q’ 12 | 0.0522 59. | Y,0'Q' 8 0.0347
21. | G3Ty 5 0.0217 60. | Y,0'G" 2 0.0087
22. | L 16 | 0.0696 61. | Y,P'Q'G”" 1 0.0043
23. | Oy 5 0.0217 62. | Y,Q' 1 0.0043
24. | O,Y,D’ 1 0.0043 63. | Y)Y 2 0.0087
25. | O,Y,E), 1 0.0043 64. | Y,Y'G” 2 0.0087
26. | 0,Y,G'G" 1 0.0043 65. | Eb 1 0.0043
27. | O,EHQ’ 1 0.0043 66. | ELO' 1 0.0043
28. | O,Y,Q 1 0.0043 67. | ELO'G" 1 0.0043
29. | 0,G'G” 1 0.0043 68. | EhLQ' 2 0.0087
30. | PyELITL,0P! 1 0.0043 69. | G'Q 1 0.0043
31. | T\Y, 1 0.0043 70. | G'Q'G" 1 0.0043
32. | T\Y,G' 1 0.0043 71. | I'Q’ 1 0.0043
33. | T\Y,G'O'G" 1 0.0043 72. | O 5 0.0217
4. 1Y, 3 0.0130 73. 1 0'Q 2 0.0087
35. | Y,.D'G'G” 1 0.0043 74. | O'G” 1 0.0043
36. | Y;E, 1 0.0043 75. 1 Q' 20 | 0.0870
37. | Y,E"G'G” 2 0.0087 76. | G” 3 0.0130
38. | YLELO'Q' 1 0.0043 77. | """ 2 0.0087
39. | Y.ELO'Y’ 1 0.0043

Perhaps most alleles are specific and unique
to the breed, such as, for example, GI;Ty,
GiTi0y, G20.T;, 0,G'G", T Y.G'O'G",
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Y,E»Q', Y2K' and several others, further
studies can confirm, or to refute our
assumptions. The analysis found that the



spectrum of alleles is quite wide, since the
estimated population includes animals from
two different breeding - German and
Romanian.

It is observed a high frequency of occurrence
of the allele B|G; (0.0913), which from
available literature sources to us is met only at
holsteinized cattle of the Yaroslavl breed
(Popov, 1996) and the red Estonian breed
(Konstandoglo et al., 2010). It should be
noted that the allele B;P’ is common for
Limousine, brown Carpathian breeds, specific
for the Caucasian brown breed. Allele B,G,0,
is common for Kalmyk, Yakut Simmental and
Hereford breeds (Ukhanov et al., 1990). A
number of alleles specific for other breeds
were identified: G,O,T; and E’,O’ alleles for
the Kholmogory breed, allele T Y, for the red
Gorbatov breed, allele Y,E',G'G"- specific for
the Simmental breed population of the
Tambov region (Sorokova et al., 1988).

The allele G,Y,E"1Q’, with a frequency of
occurrence of 0.0522, as it is known,
characterizes many breeds of the black-
motley root of dairy direction of the
productivity, also was found at Kalmyk cattle.
It is high the frequency of the occurrence and
of the allele Q' (0.0870), which is common
for another breed of meat direction of
productivity - Hereford. It should be noted
that the neutral allele "b" is common to the
Kalmyk, red Gorbatov, gray Ukrainian, other
meat breeds of livestock, is present in the
allelophond of the breed of the black and
motley root.

The objective genetic characteristics of the
Aberdeen-Angus animal population reflect
also such indicators as the homozygosity
coefficient (Ca), the number of effective
alleles (Na), the degree of genetic variability
(coefficient V), Table 2.

Table 2. Genetic variability of Aberdeen-Angus cattle

No. Indices Value
1. Total investigated, heads 115
2. Number of established alleles:

total 206

main 136

rear 70
3. Total frequency of alleles:

main 0.5913

rear 0.3043
4. Homozygous coefficient, Ca 0.0031
5. The number of effective alleles, Na 322
6. Degree of genetic variability, V 100.6
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As can be seen, the concentration of the main
alleles in the analyzed sample was 59.3%, the
rare - 30.4%, respectively. The homozygosity
of the analyzed cattle population is the lowest
in comparison with the data available in the
literature. Thus, in comparison with the
Kalmyk breed, where the homozygosity at the
EAB locus was the lowest of all the breeds
listed in the collection (Popov and Eskin,
2000) - 1.9%, the homozygosity of the
Aberdeen-Angus breed is 0.31%.

This indicates a very high genetic diversity of
this herd, as evidenced by the genofond of
different breeding - German and Romanian,
more detailed studies will follow.

The condition of the allelophond of breed
according by the level of homozygosity is
reflected by the index of the number of
effective alleles. Studies have shown that in
the Aberdeen-Angus animal population, the
number of effective alleles reaches 322,
which corresponds to the maximum possible
"homozygous" structures in the herd and
reflects the state of heterozygosity at this
locus. The degree of realization of the
possible genetic variability (V) is 100.6.

Thus, the allelophond of Aberdeen-Angus
cattle is diverse for breeding with the
participation of blood groups, and such a high
level of homozygosity (0.31%) will ensure the
existing  genetic  variability in  the
improvement of the main selectable
characteristics of this breed.

CONCLUSIONS

Antigens B, Gs3, Y, G, Q, G” have the
highest frequency of occurrence in the AEB
locus, antigens C;, C,, E, W and X, in the
AEC locus. The frequency of occurrence of
antigens F and V was 0.5565 and 0.1739,
respectively.

The spectrum of the alleles of the AEB locus
of the analyzed Aberdeen-Angus cattle
population is quite wide, 71 alleles are iden-
tified. Most alleles are specific and unique for
this breed: G111T1, G]T]Ol, GzOle, OQG'G”,
T,Y>.G'O'G", Y,E»Q', Y2K'.

It is observed a high frequency of occurrence
of the allele B1G; (0.0913), which occurs only
in Holstein cattle of Yaroslavl and red
Estonian breeds.



The homozygosity of the analyzed population
of Aberdeen-Angus cattle is the lowest in
comparison with the data available in the
literature and is 0.31.

REFERENCES

Bailey D. R., 1981. Caff survival and prewedning grivt
in divergent beef dreedsand. Crosses.-J. Anim.Sc.,
Vol.52, 1244-1245.

Bailey D.R., Swierstra E.E., Entz T., 1988. Postpartum
interval in 10 firstgrosses of beef cows inderdrylot
and range conditions. Canad. J. Anim. Sc., Vol.4,
1027-1033.

Cherekaev A.V., Zelepukhin A.G., Levakhin V.I. et al.,
2000. Meat cattle breeding. Orenburg. 340.

Cherkashchenko V.I., 1984. Genetic features of the
cattle of the Turan-Mongolian group on
polymorphic blood systems in connection with the
preservation of the genofond: thesis Dr.Sci.Biol.
Leningrad-Pushkin, 145.

Konstandoglo A.G., Foksha V.F., Aleksandrova T.,
2010. Immunogenetic characteristics of the cattle
population of the red Estonian breed. J. Biology of
animals, Lvov. Vol.12, 1, 240-246.

Lasley J., 1979. Further information on the inheritance
of horns and sears. Bull- O-Vram., 40-43.

45

Legoshin G.P., 2003. Increasing the efficiency of beef
cattle breeding in Russia. J. Zootechny. 3, 24-26.
Merkuryeva E.K., Shangin-Berezovsky G.N., 1983.
Genetics with the fundamentals of biometrics.

Moscow: Kolos, 400.

Methodical recommendations on the use of blood
groups to enhance breeding and breeding work in
dairy cattle, 1983, Leningrad.

Nakhushev R.B., Tleynsheva M.G., Vologirova F.A.,
2015. Immunogenetic characteristics of Aberdeen-
Angus cattle in Kabardino-Balkaria. Agrarian
Russia: Scientific Prod. Journal. 3, 6-17.

Popov N.A., 1996. Evolutionary features of the red lear
species according to alleles of the B-locus of blood
grains. Reports of the Russian Academy of
Agricultural Sciences, 2.

Popov N.A., Eskin G.V., 2000. Allelophond of cattle.
Reference catalog. Moscow, 300.

Sorokoy P.F., Popov N.A., Osipova T.I., 1988. Genetic
analysis of crossing of Simmental and red-motley
Holstein cattle according by blood types.
"Increasing productivity in dairy and beef cattle",
Bulletin of Scientific Works, All-Russian Institute
of Animal Husbandry. Dubrovitsy, vol. 92, 84-89.

Ukhanov S.V., Berendyaeva Z.I., Kovalenko V.P.,
Istomin A.A., 1990. Genetic features of the Yakut
aboriginal cattle and its hybrids. J. Genetics.
Vol.26(3), 525-530.



Scientific Papers. Series D. Animal Science. Vol. LXI, Number 1, 2018
ISSN 2285-5750; ISSN CD-ROM 2285-5769; ISSN Online 2393-2260; ISSN-L 2285-5750

EXTERIOR OF HOLSTEIN COWS OF DUTCH AND GERMAN BREEDING

V. FOKSHA ', Aleksandra KONSTANDOGLO', Gr. MORAR?,
G. PEYKOV?, G. TATARU'

'Scientific and Practical Institute of Biotechnologies in Zootechny and Veterinary Medicine,
Republic of Moldova
?Joint-Stock Company ,,Aydyn”, Comrat, Administrative and Territorial Unit Gagauzia,
Republic of Moldova

Corresponding author email: aconstandoglo@yahoo.com

Abstract

Were investigated the exterior features on the basis of sampling and the calculation of the physique indexes of Holstein
cows of Dutch and German breeding in the herd of Joint-Stock Company , Aydyn”, Comrat, Administrative and
Territorial Unit Gagauzia, Republic of Moldova. Cows of German breeding in many measurements had superiority in
comparison with contemporaries. A cow of Dutch breeding were significantly inferior to the peers of the German
selection for high-altitude measurements - the height at the withers and in the sacrum was 2.6 cm (P<0.05) and 2.0 cm
(P<0.01), respectively. The body in length was better developed at cows of Dutch breeding - according to the index of
stretching; they exceeded the peers of German breeding by 2.1 %.

Key words: exterior, measurements of exteriors, body indexes.

INTRODUCTION exterior is necessary for judging the strength of
the animal's constitution and the conformity of
this body to the conditions in which the animal
exists in that productivity for which it is bred.
Underestimation of the exteriors in this attitude
can lead to overdevelopment, weakening of
health, and, consequently, to a decrease in the
productivity and acclimatization abilities of
animals. In modern selection, the assessment of
the exterior and the constitution has acquired
special relevance.

The complication of the selection process is
accompanied by deterioration in the conditions
of feeding and maintenance, as a result of
which the role of animals with good stress
resistance, strong health and the constitution is
significantly increased (Spivak et al., 1987;
Reshetnikova et al., 1995; Hamoen, 1994).

In recent years, in the breeding of dairy cattle,
an enormous role is given to the exteriors of
animals. The exterior is one of the necessary
elements of an integrated assessment of
animals, in particular cattle. Animals with good
exteriors are less exposed to diseases of the
udder, limbs, they have less difficult calving,
they are able to eat more forages needed to
ensure high milk yields (Kochetkov et al.,
2003; Pereverzev et al., 1990; Hamoen, 1995).

Assessment of the exterior is important and
necessary for understanding the biological and
economic characteristics of animals. The study
of appearance, external forms of the animal's
constitution is important, as the exterior serves
as an external expression of the constitution of
animals, characterizes the state of their health,

determines the individual features of the build, The .genetlc potential  of Holstqln caftle
. . - breeding of Dutch and German breeding allows
predisposes to a certain type of productivity

. : . receiving high milk yields in the herd of Joint-
(Eisner, 1984; Liskun, 1949). Correct Stock Company ,Aydyn”, which are quite

constitution and strong constitution can testif . .
& Y comparable with the achievements of Holland,

to the resistance of animals to unfavorable X
. . . Germany and other countries.
external influences, ability to prolong economic

use (Abrampolsky et al., 2005; Sokolova et al., The .aim of the r.esearch was. to study the
2013). exteriors of Holstein cows of different breeds

1984: Misik. 2003: in the herd of the Joint-Stock Company

Many scientists (Alj, Aydyn”.

Sokolova, 2013) note that the assessment of the
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MATERIALS AND METHODS

The objects of research were Holstein cows of
Dutch and German selection of the third
lactation. The studies were conducted in Joint-
Stock Company ,,Aydyn” (J.S.K. ,,Aydyn”),
Comrat, Administrative and Territorial Unit
Gagauzia, where the animals were in the same
conditions of feeding and keeping in
accordance with the accepted technology in the
farm.

Exterior-constitutional features of cows were
studied using the method of taking
measurements and calculating the indices of
their physique.

The belonging of cows to various breeding was
determined on the basis of analysis of the
genealogical structure of the herd, using
pedigree certificates, pedigree cards, artificial
insemination logs and other documents of
primary zootechnical accounting.
Measurements of animals were taken on the
second, third month of a lactation. The milk
ratio was determined by the formula:

MR = M/LW,

where: MR - milk ratio, kg; M - milk for 305
days or a shortened lactation, kg; LW - live
weight, kg.

The genetic potential of the productivity of
heifers was determined on the basis of the
parental index of cows (PIC) according to the
formula:

PIC = (2M + MM + MO):4,

where: M - the productivity of the mother; FM
- the productivity of the father's mother; MM -
the productivity of mother's mother.

Statistical processing of the results of the data
was carried out by the method of Merkurieva
(1983), Plokhinsky (1978) on a PC with the use
of software.

RESULTS AND DISCUSSIONS

When studying the exterior-constitutional
characteristics of cows of Dutch and German
selection on the third lactation in J.S.K.
»Aydyn”, it was found that they were generally
characterized by a relatively strong consti-
tution, proportionally developed and slightly
elongated trunk (Table 1, Figures 1, 2).

Table 1. Indicators of linear measurements of the body of cows of the herd J.S.K. ,,Aydyn” of various selections of
Holstein breed

Dutch Selection, German Selection,
Measurements n=31 n=s1
M+ m, cm Cv, % M+ m, cm Cv, %
Height at withers 143.440.68* 2.64 146.0+0.78* 3.84
Height in sacrum 149.2+0.82%* 3.08 151.24+0.87** 4.15
Depth of chest 76.1+0.63 4.65 77.4+0.58 5.42
Breast width behind the shoulder blades 46.5+0.82 9.87 48.3+0.71 10.6
Croup width at hips 57.2+0.67 6.52 58.5+0.69 8.48
Width in sciatic tubercles 37.4+0.61 9.2 36.4+£0.41 8.2
Slanting length of body 171.0+£1.02 3.32 170.4+1.17 4.9
Girth of chest behind the shoulder blades 206.3+1.45 3.93 209.3+1.34 4.6
Girth of the pastern 19.8+0.17 4.65 19.7+0.09 3.61

Note: * - P<0,05; ** - P<0.01

Figure 1. The cow of German breeding
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Bie
Figure 2. The cow of Dutch breeding



Our studies have established that the cows of
Dutch and German breeding proved to be quite
large, as evidenced by the indicators of high-
altitude measurements.

The height at the withers at cows of German
breeding averaged 146 cm (a minimum of 136
cm, a maximum of 162 cm), the Dutch
selection 143.4 cm (minimum 135 cm,
maximum 152 cm).

Nevertheless, cows of German breeding in
many measurements had superiority in
comparison with contemporaries. Thus, the
cows of Dutch breeding were significantly
inferior to the peers of the German selection for
altimetry measurements-the height at the
withers and the sacrum was 2.6 cm (P<0.05)
and 2.0 cm (P<0.01), respectively. By the depth
and width of the chest behind the shoulder
blades, croup width at hips and the girth of the
chest behind the shoulder blades, of the cows
of German breeding also had an advantage, the
revealed difference was insignificant and
unreliable.

On the width of the sciatic hillocks, the oblique
length of the trunk and the girth of the pastern,
the cows of German breeding, on the contrary,
were inferior to those of the Dutch breeding by
2.7-0.4-0.5%, respectively. It is exposed a
manifestation of a similar pattern of the basic
exterior and constitutional features of the
Holstein cattle, established by a number of
authors (Katmakov et al., 2010).

For a more objective evaluation, the body index
was calculated in Table 2.

Table 2. Indices of the constitution of Holstein cows of
Dutch and German breeding

Index Dutgh Germgn Stan-
Breeding | Breeding dard

High-legged 46.9 47.0 46.5
Lengthiness 119.2 116.7 120.0
Pelvic thoracic 81.3 82.6 80.2
Thoracic 61.1 62.4 61.8
Consistency 120.6 122.8 118.0
Outgrown 104.0 103.5 100.9
Osseous 13.8 13.5 14.6

It should be noted that the body was developed
in length better at cows of Dutch breeding —
they exceeded the indices of German breeding
by 2.1% in the index of stretching (Figure 3).

0.24]

£ Highlegged Lengthiness Pelvicthoracic ~ Thoracic  Consistency ~ Outgrown  Osseous
H

Indexes

@ Dutch breeding 8 German breeding

Figure 3. Indexes of the physique of the cows under
evaluation

In most other indices, the superiority of
German breeding cows is observed: high-
legged - by 0.2%, pelvic thoracic - by 1.6%
thoracic - by 2.1%, consistency - by 1.8% and
outgrown by 0.5%. Thus, the cows of German
breeding have a relatively better development
of the chest in depth, respectively, of the chest
organs.

Consequently, the more developed organs of
the chest provide a higher metabolism, which
causes higher milk production. This is
confirmed by an analysis of the level of dairy
productivity of animals.

The obtained values of the indices were also
compared with the dairy-type standard. The
values of the high-legged and thoracic indices
for cows of both selections were within the
standard for animals in the dairy direction of
productivity.

The obtained values of the outgrown index
indicate about a flat top line in all analyzed
animals. The osseous index in comparison with
the standard was 5.8 and 8.1% less, due to the
high height at the withers of cows of Dutch and
German breeding, in general, Holstein cattle.
Our data are consistent with the results of
studies carried out in the experiment on the
study of the exteriors of Holstein full-aged
cows of different breeds (Australian, Russian)
by Shatalov et al. (2013) and studies of the
exterior features of black and motley Holstein
cows of Dutch and German breeding (Kibkalo
etal., 2015).

Studies have established some advantage over
the live weight of cows, depending on their
origin. Thus, the cows of German breeding
exceeded the cows of Dutch breeding by an
average of 25 kg, the difference is highly
reliable (P<0.001) (Tables 3, 4).



Table 3. Dairy productivity of cows of Dutch breeding

Body weight, Milk, Milk, Fat, Fat, Coefficient of
kg kg / day kg % kg milk, kg
First lactation, n=65
641.7£7.8 | 2644037 |  7853.8t117.5 | 3.79+0.05 |  296.3+3.97 [ 1225.9423.6
Second lactation II, n=59
6374467 | 27.6+0.50** | 8612.2+146.2%** [ 3.77+0.02 | 3252452%** [  1354.6£27.6
Average
6397451 | 2694031 |  8228.0£100.9 | 3.78+0.02 |  310.1+3.5 [ 1294.1+18.8

Note: ** P<0.01 *** P<0.001

Table 4. Milk productivity of cows of German breeding

Body weight, Milk, Milk, Fat, Fat, Coefficient of
kg kg / day kg % kg milk, kg
First lactation, n=91
666.9+3.1 [ 23.8+0.03 |  7261.3+93.8 [ 3.8040.02 | 2755+3.0 | 1092.7+14.4
Second lactation, n=28
657.9+6.8 | 28.7+0.62%** | 8740.9+188.9%%* [ 3.74x0.04 | 325.6£5.5%** | 1330.9+17.3
Average
664829 | 243+032 | 7594.4+1042 | 3.79+0.02 | 28724328 | 1144.1+16.4

Note: *** P<0,001

Analysis of milk productivity of cows of
different breeding in the herd J.S.K. ,,Aydyn”
showed that from the cows of Dutch breeding
for the first lactation was received on average
7853.8 kg of milk, which is by 592.5 kg more
than from the cows of German breeding, the
difference is highly reliable (P<0.001).

A comparative analysis of daily average milk
yield for a number of lactations showed that
cows of Dutch selection for the second
lactation had an average of 1.11 kg of milk/day
more than on the first by P<0.01. Compared
with the first lactation, the increase of milk
productivity for the second lactation was 758
kg of milk; the difference is highly reliable at
P<0.001. A similar increase occurred in the
amount of milk fat - by 28.9 kg at P<0.001. It
should be noted a significant increase in milk
yields at cows of German breeding - the milk
productivity for the second lactation was
8740.9 kg of milk, which is by 1479.6 kg more
milk than at the first lactation, the difference is
highly reliable (P<0.001), while daily milk
yield increased by 4.9 kg of milk (P<0.001).
According to the second complete lactation,
cows of German breeding on average,
exceeded peers of Dutch breeding by 128.7 kg
of milk, the difference is not reliable.

On average, cows of Dutch breeding signify-
cantly exceed their peers of German breeding
by milking for 305 days of lactation by 633.6
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kg of milk (P<0.001), average daily yield of
milk for 2.7 kg, milk fat yield for 22.9 kg at P
<0,001.

The coefficient of milk yield at cows of Dutch
breeding averaged 1294.1 kg of milk, which is
more by 150 kg than at cows of German
breeding, the difference is highly reliable
(P<0.001). A higher coefficient milking was
found at animals of Dutch and German
breeding in the second lactation, which
amounted to 1354.6 kg and 1330.9 kg of milk,
respectively, with a difference of only 23.7 kg
of milk.

The indicators of the genetic potential of the
descendants of cows of Dutch and German
breeding are given in Table 5.

As it can be seen from the data in table, the 5
parental index of cows (PIC) for milk yield was
the highest at German heifers (10416.9 kg) -
the superiority was 369 kg of milk, the
difference is reliable (P<0.01), and on fat, on
the contrary, Dutch breeding significantly
exceeded the peers of German breeding by
0.23% (P<0.001).

Realization of the genetic potential (RGP) for
305 days of lactation was higher at heifers of
Dutch breeding and amounted to 78.15%,
which is by 8.45% more than the average of
German heifers. The realization of the genetic
potential for fat was higher at heifers of



German breeding - 93.4% or 5.3% more than at
their peers of Dutch breeding.

Thus, the evaluation of the physique according
to the values of the indices indicates, on the
whole, that at the analyzed animals the type of
dairy cattle is expressed. They have propor-
tional forms of physique, large, elongated head,
light bones, long thin neck, deep long chest,

body stretched, muscles are moderately
developed. The back of the cows is long, wide,
straight. The limbs are straight, strong, short
hoofs, pasterns strong, flexible hocks. Reali-
zation of the genetic potential of the heifers of
Dutch and German breeding for 78.1 and
69.7% respectively confirms their high level of
milk productivity.

Table 5. Realization of the genetic potential of the calves

. Breeding
Indicators Duteh German
P tind ¢ milk yield, kg 10047.9+134.3 10416.9%*+128.6
arentindex of cows fat, % 4.30%%%10.037 4.07+0.039
.. milk yield, kg 7853***+117.51 7261493.8
Own productivity fat, % 3.79+0.05 3.80+0.02
Realization of genetic potential, %) milk yield 815 69.70
fat 88.10 93.40
Note: ** - P <0.01; *** - P <0.001
CONCLUSIONS Eisner F.F., 1984. Constitution and exterior. Cattle

The height at the wither for cows of German
breeding averaged 146 cm (a minimum of 136
cm, a maximum of 162 cm), the Dutch
selection was 143.4 cm (minimum 135 cm,
maximum 152 c¢cm).

In most other indices, the superiority of
German breeding cows is observed: high -
legged by 0.2%, tight chest by 1.6%, thoracic
by 2.1%, consistency by 1.8% and outgrown by
0.5%.

Milk productivity for the second lactation at
cows of German breeding was 8740.9 kg of
milk, which is by 1479.6 kg more milk than the
first lactation, the difference is highly reliable
(P<0.001). According to the second complete
lactation, cows of German breeding on average
exceeded the peers of Dutch breeding for 128.7
kg of milk, the difference is not reliable.

REFERENCES

Abrampolsky N.F., Abylkasymov D.A., 2005.
Evaluation of the type of physique of cows and its
relation with milk productivity. ,,Modern
technological and selection aspects of the
development of livestock in Russia”. Scientific works
of the All-Russian institute of livestock production.
Dubrovitsy. Vol.1(63), 128-132.

T.E., Burnside E.B, Schaeffer L.R., 1984.
Relationship between external body measurements
and calving difficulties in Canadian Holstein —
Frisian cattle. J. Dairy Sci. Hb.64, 12, 3034-3044.

Ali

50

breeding. Moscow. Kolos, 60-71.

Hamoen A., 1994. Type classification (I) Veepro
Holland, December, 21, 16-17.

Hamoen A., 1995. Type classification (2). Veepro
Holland, April, 22, 14-16.

Katmakov P.S., Anfimova L.V., Paramonov A.G.,
Fadeeva N.V., 2010. Exterior-constitutional features
and milk productivity of cows of different genetic
origin. Materials of the international scientific and
practical conference ,,Agrarian science and education
on the present stage of development: experience,
problems and ways to solve them”, vol. 2.
Ulyanovsk, 41-45.

Kibkalo L.I., Tkacheva N.I., Goncharova N.A., 2015.
Exterior features and milk productivity of Holstein
cows of Dutch and German breeding. Bulletin of the
Kursk Agricultural Academy, 5, 54-58.

Kochetkov A.A., Savachaev V.N., 2003. Strategy of
development of dairy cattle breeding technology:
state and perspectives. Union of Russian Cattle
Breeders. Moscow, 23-52.

Liskun E.F., 1949. Exterior of farm animals. Moscow.
Selkhozizdat, 173.

Merkuryeva E.K., Shangin-Berezovsky G.N., 1983.
Genetics with the fundamentals of biometrics.
Moscow, Kolos. 400.

Mysik A.T., 2003. The development of livestock in the
countries of the world. J.Zootechny. 1, 9-12.

Pereverzev D.B., Dunin .M., Privalikhin G.M., 1990.
Perfection of Kholmogory cattle in Russia. Moscow.
Rosagropromizdat, 207.

Plokhinsky N.A., 1978. Mathematical Methods in
Biology. Moscow. Moscow State University. 265.
Reshetnikova T.M., Moroz T.A., Malinovsky V.A.,
1995. Reproductive characteristics of cows of
Holstein herd. Improvement of economic and
biological indicators of native breeds of livestock.



Moscow. All-Russian Research Institute of breeding
business, 45-48.

Shatalov S.V., Shatalov V.S., Tomilin V.K., Kochueva
Y.V., 2013. Exterior of high-intensity dairy cattle.
Scientific journal Kuban state agricultural university,
91 (07). http://ej.kubagro.ru/2013/07/ pdf/50.pdf

Sokolova 1.B., Strekozov N.I., Gusev LV. 2013.
Influence of feeding of beta carotene (preparation

51

GoKar) on biochemical indicators of blood of highly
productive cows. J. Zootechny. 10, 7-8.

Spivak M.G., Milyukov A.K., 1987. Use of Holstein
bulls in the creation of a new breed of red-and-motley
dairy cattle. The use of Holstein breed for the
intensification of breeding of dairy cattle. Theses of
reports. Kyiv, 11-13.



Scientific Papers. Series D. Animal Science. Vol. LXI, Number 1, 2018
ISSN 2285-5750; ISSN CD-ROM 2285-5769; ISSN Online 2393-2260; ISSN-L 2285-5750

A REVIEW OF THE ADAPTATION OF THE NEWBORN
CALF TO ITS ENVIRONMENT

Roxana-Mariana IGNATESCU (TIMPAU), Ana-Maria GOANTA, A. MIHAI, L. IONITA

University of Agronomic Sciences and Veterinary Medicine of Bucharest
Faculty of Veterinary Medicine, 105, Splaiul Independentei, 050097, District 5, Bucharest,
Romania

Corresponding author email: roxana mariana_12@yahoo.ro

Abstract

During the first months of life, the calf needs to adapt physiologically to three challenges: extra-uterine life,
maintaining the prolonged pre-ruminant stage and weaning. This paper aims to detail the newborn calf’s adaptation to
extra-uterine life, namely changes occurring at the digestive level, and less at the endocrine or immunological levels,
knowing that the calf is born hypo- or a-gammaglobulemic. At birth, the digestive system of the calf is structurally
complete (rumen, reticulum, omasum and abomasum), but functionally incomplete, as the abomasum is the only active
compartment in the digestion of the pre-ruminant calf. From this moment and up to two weeks of life, the calf can be
considered monogastric, as a result of the existence of an anatomical structure that ensures the passage of the
colostrum/milk replacer to the abomasum.

The transition from intrauterine life to extra-uterine life is very demanding for the calf, as immediately after birth it has
to adapt to new environmental and nutritional conditions. At birth, the young ruminant becomes dependent to the extra-
uterine environment regarding food intake. Concerning the environment, the greatest adaptation efforts are related to
thermoregulation, as the calf transitions from 38.8°C in utero to below 20°C in the shelter. After birth, changes in the
newborn’s energy metabolism determine the production of endogenous glucose and the use of fats to compensate for the
continued loss of glucose. In the meat industry, young calves are generally fed by their mother and are weaned
progressively. Instead, calves coming from dairy cows are separated from their mother immediately after birth and
receive colostrum during the first two days of life and then milk or milk replacer for the next weeks. Ingestion of
colostrum is essential for the morphological and functional development of calves. Maintaining the calves in a
prolonged pre-ruminant phase (up to 3-5 months or more) is done in some European countries producing
approximately 750 000 tons of veal, consumed annually in the European Union. Some dairy calves are maintained in a
precursor stage for about a month and then weaned over a two-week period. At present, artificial colostration, due to
the establishment of colostrum banks, is gaining more and more ground, thus giving up the direct contact of the calf
with the mother.

Key words: newborn calves, colostrum, thermoregulation, extra-uterine life.

INTRODUCTION systems and environments are changing more
rapidly than animal populations can adapt
Response mechanisms to  environmental through natural selection. Stress is a fact of life.

challenges of the newborn calves’ population ~ Fortunately, response mechanisms have evol-
has been going on for thousands of years. ~ Ved to stressors commonly encountered in a
Adaptation must be successful and populations ~ Population’s evolutionary past. These physio-
must be capable of sustained production, but ~ logical, immunological,  metabolic  and
there are a few reasons for which adaptation behavioral responses generally are sufficient to
might be difficult. Management systems are mgintain biological integrity and physical.well
changing more rapidly, typically in the bemg: Howe\{er, when responses are inap-
direction of greater intensification. Compared ~ Propriate or inadequate, stress can lead to
to only a few decades ago, for example, cows  distress, defined here as ill health or com-
now produce their first calf at two rather than promised  well belng (Moberg, 1999). In a
three years of age, animals are maintained at maladapted populatlon,. .mherent. response
higher density per unit of land area and cattle mechanisms  to préVaI.Img enVIronmental
are fed on higher energy diets (Hohenboken et~ challenges do not maintain the well being of
al., 2004). In many instances, management many individuals. An adapted population is one
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in which most individuals cope successfully
with those stressors most commonly encoun-
tered in their environment.

MATERIALS AND METHODS

We searched scientific databases for relevant
articles identified by the keywords: newborn
calves, colostrum, thermoregulation, extra-
uterine life and we selected those articles which
discuss the most important problems of the
calves in their first days of life in regard to the
productivity of the farmer. The different
authors mention three critical points in the life
of the neonate calf: the digestive system, heat
stress and colostrum intake. Also, other
problems like pneumonia, diarrhea, omphalitis,
are mentioned in the sources consulted, from
birth until weaning.

This research tries to evaluate the issues which
healthy newborn calves face from birth up to
30 days of life, a period marked by organic
adaptations to the environment and immu-
nological immaturity.

RESULTS AND DISCUSSIONS

Newborn calves are very susceptible to lethal
digestive, respiratory infections in the first days
of life and also environmental stress might be a
reason of newborn calve’s pathology (Godfrey
et al., 1991). Cattle management systems often
dictate that calving occur at a time of the year
when cold, fluctuating temperatures and
increased precipitation are prevalent, usually in
spring. Several researchers have observed that
exposure to cold, wet weather has been
involved in augmenting the problems observed
in Weak Calf Syndrome (WCS) (Bull et al.,
1978; Olson et al., 1980; Kvasnicka, 1982).
During the fetal to neonatal transition, the
newborn calf goes through severe thermolysis
that is aggravated by the evaporation of fetal
fluids and severe weather conditions. Main-
taining homeothermy during the neonatal
period requires a strong and sustained
thermogenic response by the newborn calf. In
regard to the environment, the greatest adap-
tation efforts are required for thermoregulation,
as the calf transitions from 38.8°C in utero to
below 20 C in the shelter (Kirovski, 2015). It is
accepted that this thermogenic response is
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derived from both shivering thermogenesis in
muscle tissue and nonshivering thermogenesis
in brown adipose tissue (BAT) and it is critical
that newborn calves possess functional BAT
during the neonatal period (Carstens, 1994).
During the first few weeks of life, calves are
functionally monogastric and milk is the
primary source of nutrition. Upon drinking
milk, the oesophageal (reticular) groove (sulcus
reticuli) is activated and the milk is shunted
past the forestomachs to the abomasum
(Sjaastad et al., 2010). A number of factors
trigger this oesophageal reflex: sucking
behaviour, warm milk, the position of the calf's
head while drinking and familiarity with the
feeding method (Abe et al., 1979). For newborn
and young calves, milk passage through the
forestomachs is usually not problematic. The
rumen, along with the reticulum and omasum,
is not yet developed and empties into the
abomasum within hours (Lateur-Rowet, 1983).
The abomasum is able to gradually extend and
accommodate  different  quantities of
colostrum/milk (2-6.8 liters) without changes in
the calves behaviour, without any indicative of
abdominal pain (Ellingsen et al., 2015).

It is strongly recommended that calves be
clinically examined immediately after birth in
order to monitor cardio-respiratory function
(heart rate, respiratory rate), evaluate the
metabolic pathways (rectal temperature) and
correct the irregularities (Uystepruyst et al.,
2002).

Feeding also has a key role. It is essential that
the newborn calves receive an adequate supply
of colostrum as soon as possible, as both the
concentration  of  immunoglobulins  and
permeability of the gut decrease rapidly over
the first 24 hours following parturition (Weaver
et al., 2000; Moore et al., 2005). Colostrum, the
first milk neonates receive after birth, is rich in
nutrient and non-nutrient biologically active
factors. Colostrum feeding has an impact on
postnatal development and possibly glucose
homeostasis in several species (Koldovsky,
1989, 1994; Kelly, 1994; Burrin et al., 1995;
Savino et al., 2011).

The formation of colostrum in the cow’s udder
starts from the first day after calving. Its
composition is similar to that of blood and
differs significantly from milk (McGrath et al.,
2015). Colostrum contains both nutrients



(proteins, fats, lactose, essential fatty acids and
amino acids) and non-nutrients (biologically
active substances). This is the first food the
calves ingest after parturition that provides
them with all necessary nutrients. Also,
colostrum is particularly important for the
passive immunization of the newborn, through
the combination of various specific
(immunoglobulins) and non-specific (humoral
and cellular) antibacterial factors that pass to
the offspring and protects them against
infection during the first days after birth
(Tomov, 1984; Medvezki, 1989; Iliev and
Tomov, 1992; Blum and Hammon, 2000;
Playford et al., 2000).

Energy protein,
e it3MINS, Minerals,
carbohydrates,, fat

Nutritional
factors

TG, 86, TGV, TeD,
IgE, lactoferrin,
polypeptide,
oligosaccharides,
cytokines, lacto
\albumin, lysosomes/

Colostrum Immune factors mm—

PDGF, EGF,
IGF1,VEGF TGF a &
TGFB

Growth factor me—

Figure 1. Composition of colostrum
(Godhia, 2013)

Most nonnutritional components of colostrum
are accumulated in the mammary gland during
the prepartum period, so alimentation of the the
mother in the dry-off period plays a key-role in
the colostration period. Given the importance
of physiological changes related to the critical
period of adaptation of the newborn in the
environment and high morbidity rate, collecting
blood samples from calves could be a loial
indicator of the health status of the animals
(Silva et al., 2016; Windeyer et al., 2014).

A number of hormones are detected in
colostrum and milk. Their concentrations in the
first colostrum are many times higher than in
milk (Table 1; Levieux, 1999).

The neonatal period of calves is characterized
by an increase of disease susceptibility,
especially diarrhea, umbilical cord inflame-
mation and bronchopneumonia due to the
immunological immaturity and a-gamma-
globulinemic status of newborns at birth
(Fontes Novo et al., 2015).
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Table 1. Contents of some hormones in colostrum
and milk (Levieux, 1999)

Hormone Concentration
colostrum: 4.2-34.4 ng/mL
milk: 0.042-0.34 ng/mL
colostrum: 4.4 ng/mL
milk: 0.35 ng/mL
colostrum: 1.8 ng/mL
milk: 0.3 ng/mL

Insulin

Total cortisol

Free cortisol

Prolactin colostrum: 150 ng/mL
milk: 50 ng/mL
Progesterone colostrum: 2.6 ng/mL

milk: 0.8 ng/mL

During this period, they are dependent on the
maternal immunity transference by colostrum
intake (Chase et al., 2008).

In newborn calves with diarrhea, the intestinal
losses of bicarbonate and the formation of L-
lactate by anaerobic glycolysis as a result of
tissue hypoperfusion have been considered for
a long time to be the main causes of metabolic
acidosis. However, since Grude et al. (1999)
first reported high serum concentrations of D-
lactate in calves with neonatal diarrhoea that
did not have abnormal ruminal contents, further
evidence has been obtained that hyper-D-
lactataemia frequently occurs in diarrhoeic
calves (Omole et al., 2001; Lorenz, 2002). In
human beings, substantial amounts of D-lactic
acid are produced after the resection of large
portions of the small intestines, when
undigested carbohydrates are transported into
the large intestine. The similarity of the clinical
symptoms of the so-called short-bowel
syndrome  (ataxia, loss of memory,
disorientation, headaches, slurred speech and
alterations in consciousness up to coma)
described by Uribarri et al. (1998) to the
clinical signs observed in diarrheic calves with
metabolic acidosis led to the assumption that
these signs are influenced more by the
concentration of D-lactate than by the degree of
acidosis. In a study of calves with naturally
acquired diarrhea, Lorenz (2004) has shown
that changes in behaviour, and particularly in
posture, can be better explained by an increase
in serum D-lactate concentration than by the
decreased base excess. The disturbance of the
palpebral reflex is due almost completely to
high levels of D-lactate (Lorenz, 2005). In that
study all the calves had base excess values less
than-10 mmol/litre and the study aimed to



investigate whether the clinical signs could be
induced by hyper-D-lactataemia in the absence
of acidosis. Previous studies consulted of the
metabolism of D-lactate in ruminants have used
adult animals (Stangassinger, 1977), and their
additional objective was to investigate the
ability of young calves to eliminate D-lactate
from the blood (Lorenz et al., 2005).

Rupture of the umbilical cord that occurs
during calving is characterized by hypoxia,
responsible  for the decreased  blood
oxygenation and increased blood
concentrations of carbon dioxide, a substance
that stimulates the gasping reflex, responsible
for high lung compliance and establishment of
final lung air volume. Increased oxygen tension
in the blood and increased peripheral vascular
resistance initiate closure of the ductus
arteriosus, foramen ovale and ductus venosus,
also preparing the neonatal cardio-vascular
system for extra-uterine life (Nagy D.W.,
2009). Umbilical cord inflammation is the most
common affection in newborn calves, due to
the environmental factors. Even if it is well
treated with antibiotics, sometimes it could be
also dangerous or fatal for the newborn calf
(Kasari, 1994; Quigley and Drewry, 1998).
Respiratory disease in new born calves is a
constant challenge for dairy replacement heifer
rearing systems, and is responsible for 21.3%
of mortality in pre-weaned calves and 50.4% of
deaths in weaned heifers (Poulsen and
McGuirk, 2009). Pneumonia known as
shipping fever or Bovine Respiratory Disease
(BRD), is the second most common cause of
calf death. Calves that develop pneumonia
before weaning are subjected to the same risk
factors as those that become diarrheic: failure
or incomplete passive transfer of immunity
from colostrum, exposure to adult cattle, and/or
the deficient ventilation in warm housing. The
three most important infectious agents causing
pneumonia in young calves are: Pasteurella
haemolytica,  Pasteurella  multocida  and
Mycoplasma dispar, which can act individually
or grouped (McGuirk, 2008). Calves have very
small lungs compared to their body size so any
episode of pneumonia causes a certain degree
of permanent lung damage, making it difficult
for the calf to thrive (Kasari, 1994). Calves
most commonly get affected by pneumonia
after a period of stress, such as weaning,
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dehorning, castrating, or transportation. Early
detection of the disease is challenging. In the
newborn calf, mucous membrane color,
thoracic auscultation character and frequency
of the respiratory effort and ability to
oxygenate are critical elements of the clinical
examination in order to determine whether or
not respiratory disease is present (Poulsen and
McGuirk, 2009). According to those mentioned
before, it is desirable to take all the necessary
measures as soon as possible to treat this
episodes of disease, due to its very expensive
cost of treatment and to decreased weight gain
of the calves (Amir et al., 2013).

CONCLUSIONS

The neonatal period is the most critical phase in
the dairy farming system, due to high morbidity
rates (from 10.5 to 21.6%) and a mortality of
3.5%. Most issues are due to the inability of the
newborn to adapt to the extra-uterine
environment and take over the vital functions
which were previously performed by the
mother, such as thermoregulation, basic acid
balance, cardiorespiratory functions, nutrition
and development of the immune system.

Given that this is the most sensitive and fragile
period of adaptation of the newborn to the
environment, it 1is essential to possess
knowledge of the physiology of the calf and
mother in order to monitor the health and well-
being of the calf. Thus, it is hypothesized that
monitoring the physiological parameters and
adaptations of newborn calves during the first
four weeks of life, as well as the management
conditions used are critical to the development
of healthy stock and the farmers’ productivity
and income.
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Abstract

This study was conducted for the nutritional evaluations of sugarcane peels as the replacement for maize offal in the
diet of growing Kano brown goats for ninety days. Four different diets were formulated containing sugarcane peels to
replace maize offal at 0, 25, 50 and 75% coded as A, B, C and D respectively, were compared. Twenty (20) growing
Kano brown goats were used for the study. The goats were allocated to each treatment and used to evaluate the effect of
feeding sugarcane peels diets on performance, apparent digestibility and economics of production. Results of the
performance shows the average initial body weight and average final body weight were not significantly affected
(P>0.05). Total feed cost per kg and total variable cost of production reduced as the inclusion levels of sugarcane peels
increased from 0 — 75% as replacement level for maize offal without any effect on the performance of goats. Therefore,
this study recommends that sugarcane peels meal can be incorporated into the diets of goats up to 75% as replacement
levels without affecting the performance and nutrients digestibility.

Key words: evolution, sugarcane peels, maize offal, Kano brown goats.

INTRODUCTION

Ruminants are essential to the livelihoods of
millions of farmers and critical to human
health, global food and nutritional security.
(FAO, 2016). In Nigeria, livestock contributes
6-8% of agricultural gross domestic product.
These estimates highlight the important
contribution of livestock to sustainable
agricultural development. Goats play multiple
roles in the livelihoods of people in Nigeria,
especially the poor. They provide food and
nutrition, economic and social status, and
ensure  environmental  sustainability by
providing manure to the soil. Nigeria estimates
72.5 million goats’ population and has the
largest goats’ population in Africa (Premium
Times News Paper, 2017). The breeds of
Nigerian goats are Sokoto red, Sahel or Desert
Goat, and West African Dwarf Goat (WAD).
The Kano brown is believed to be strains of the
Sokoto red goat. Saleh (2017) indicated that
feeds constitute about 80% of the cost of
livestock production in Nigeria and the feed is
generally inadequate to meet growth and
production requirements. This problem is more
critical during the dry season period and affects
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all categories of livestock. For ruminant
animals there are inadequate availability of
conventional grazing forages and very
expensive industrial by-products such as wheat
offal, maize offal and cotton seed cake. In this
situation the search for alternative feed
ingredient which is cheaper and easier to obtain
as well as easier to process becomes of
paramount importance. The use of sugarcane
peels as feedstuff during the dry season will
help in reducing the problem of feed shortage
especially in the Northern part of the country
where the sugarcane peels are available and
unutilized at the period.

Sugarcane Saccharum officinarum by-product
is one of such usable crop residues as ruminant
feeds because of its nutritional components.
Sugarcane peels is one of by-products of
sugarcane and found in Nigeria as a result of
local consumption of sugarcane which consist
of sugarcane roots, wax, tips, leaves, fibrous
materials, parenchyma cells and soil particles
after sugarcane was peeled using sharp knife.
Ayoade et al. (2007) revealed that, on dry
matter basis sugarcane peels contained dry
matter (DM) 87.6%, crude protein 6.5%, crude
fibre 12.7%, ether extract 2.8%, ash 12.8% and



NFE 77.1%. However, Ochepo et al. (2012)
reported the chemical composition of sugarcane
peels as CP 6.56%, CF 15.22%, EE 4.79%, ash
7.31% and NFE 66.12%. The author also
reported that sugarcane peels can be fed to
goats at 40% dietary inclusion without
significantly affecting the performance.

MATERIALS AND METHODS

Experimental location

Feeding trial was conducted at the Federal
College of Education (Technical) Bichi,
Department of  Agricultural ~ Education,
Teaching and Research Farm, about 40 km
west of Kano city in Bichi Local Government
Area of Kano State. Kano is located within
longitude 8°31'0.2"E and latitude 12°0'0.4"N
and 13°N in the semi-arid zone of North-
western Nigeria (KNARDA, 2001).

Experimental animals and their
management

Twenty (20) growing Kano brown goat bucks
used in the experiment and were purchased
from Bichi market, Kano State. The animals
were randomly distributed to 4 groups of 5
animals each. Each animal goat served as a
replicate and an adjustment period of a week
was allowed for the animals before data
collection commences. The feeding trial lasted
for a period of 90 days; 21 days used for
metabolism study. Water and salt lick were also
offered ad [libitum. The animals were
quarantine in the College Farm, for two weeks,
vaccinated with PPR vaccine and given
prophylactic treatment with Avomec® against
endo and exto parasites and also treated with
oxytetracycline HCI (a broad spectrum
antibiotic). Prior to the experiment, the animals
were managed intensively and group-fed with
groundnut haulm and wheat offal.

Experimental feed preparation

The principal ingredient for the experimental
feeds is sugarcane peels which was collected
from the selling points within the Bichi local
government area of Kano State. The peels were
sun dried on a floor for a period of 3 - 4 days
depending on sunlight intensity and finally
milled with a hammer mill to produce
sugarcane peels meals. Other feed ingredients

include the following: maize offal, rice offal,
groundnut haulm, cotton seed cake, bone meal
and salt which were purchased from Kano and
Bichi markets.

Four complete experimental diet were formu-
lated to feed twenty (20) growing bucks using
varying levels of sugarcane peels to replace
maize offal at 0 (control), 25, 50, and 75%
inclusion levels as presented (Table 1 and
Table 2 present compositions and proximate
analysis of sugarcane peel meals based diets
fed to growing Kano brown goats). The diets
were designated as diets A, B, C, and D
representing experimental treatments.

Table 1. Composition of the sugarcane peels
meal based diets

Experimental treatments
Ingredients (%) A B C D
SPM 0 8.75 17.5 26.25
Maize offal 35 26.25 17.5 8.75
Rice offal 20 20 20 20
Cotton seed cake 20 20 20 20
Ground nut haulm 20 20 20 20
Salt 2 2 2 2
Bone meal 3 3 3 3
Total 100 100 100 100
Calculated values
CP (%) 17.11 16.71 16.29 15.89
CF (%) 16.19 17.37 18.56 19.76
ME (Kcal/Kg) 2,120 | 2,330 | 2,540 | 2,750
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SPM = Sugarcane Peels Meal, CP = Crude Protein,
CF = Crude Fibre, ME = Metabolisable Energy

Experimental design and statistical analysis
Completely randomized design was used. The
data generated were subjected to analysis of
variance (ANOVA) using General Linear
Model in SAS (2000). Where differences in
means manifest, the Fisher’s least significance
difference test (FLSD) was used to separate
them at (P<0.05) level of probability.

Data collected
Daily feed intake was kept for the whole 90
days feeding trial.

Metabolism trial

At the end of the feeding trial, metabolism
study was conducted using three (3) animals
from each treatment. The animals were fed the
same experimental diets used for the feeding




trial. The trial lasted for twenty one (21) days
(14 days for adaptation and 7 days for
collection of faeces). Daily feed intakes were
kept. Harness bags were used to collect the
faecal output. Total faecal output from each
animal was recorded daily and 5% of it was
oven-dried at 80°C for dry matter determination
and proximate components determination.

Sampling and analytical procedure
Thoroughly mixed representative samples of
the experimental diets, and faeces were
analyzed for proximate composition as outlined
by the Association of Official Analytical
Chemist (AOAC, 1990). Acid Detergent Fibre
(ADF) was analysed in the samples as reported
by Ranjhan and Krishna (1980).

RESULTS AND DISCUSSIONS

Proximate analysis of sugarcane peel meals
based diets fed to growing Kano brown
goats

The proximate composition of sugarcane peels
meal based diets is presented in Table 2. The
values of CP in this study (16.96 - 18.87%) are
within the value reported by NRC (2001).

Table 2. Proximate analysis of sugarcane peels meal
based diets

Experimental diets

Para-

meters % A ©0) B(25) C(50) D(75) LSD
DM 94.87"  94.74°  93.94°  9335° 0.440
cp 18.87 18.86 18.86  16.96 2.19

CF 9.97¢ 10.60°  12.56°  14.97* 1.099
EE 6.21° 8.42° 9.20°  9.61° 0.372
Ash 5.99¢ 6.97° 6.33¢ 7.49° 0.129
NFE 58.978"  55.34°  53.06°  51.00° 41.74

a, b, ¢, d = Means in the same row with different superscripts are
significantly different (P<0.05) and LSD = Least Significant
Difference, DM = Dry matter, CP = Crude Protein, CF = Crude fibre,
EE = Ether Extract.

Effect of feeding sugarcane peels meal based
diets on performance of growing Kano
brown goats.

The effect of feeding sugarcane peels meal
based diets on performance of growing Kano
brown goats is presented in Table 3.

The average initial body weight and average
final body weight were not significantly
affected (P>0.05) by the inclusion of sugarcane
peels, while average daily feed intake and feed
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conversion ratio (FCR) were affected (P<0.05).
Also affected (P<0.05) were average daily
weight gain, total body weight gain and
average daily water intake. Average daily
weight gain (ADWG) of 32.22 - 45.89 g/day
reported in this study is lower than ADWG of
90.58 g/day reported by Bawala et al. (2008)
when they replaced sugarcane tops (grass) with
Leucaena leucocephala (legume) foliage to
West African dwarf sheep and 94.9 g/day
reported by Ramli et al. (2005) for goats fed
fermented sugarcane bagasse feed.

Also the present values were higher than the
values of 7.50 - 24.30 g/day reported by
Ochepo et al. (2012) on the utilization of
complete diet containing sugarcane peels by
goats. The values for average daily feed intake
(ADFI) 280.74 - 349.77 g/day is lower than
723.1 g/day reported by Saleh (2010) for 30%
sugarcane peels diet fed to Yankasa sheep.

The variation in the above mentioned is that,
feed intake could be as a result of individual
differences in the feeding habits of the animals.
Values of average daily water intake ranged
from 665.59 ml to 838.55 ml/day in this study.
These values are within 0.8520 - 1.257
liters/day reported by Ochepo et al. (2012) and
680 ml/day reported by Devendra and Mc
Leroy (1982) for pen fed Katjang goat raised
for meat production.

The values of feed to gain ratio (FGR) of 7.67 -
9.32 (intake/kg gain) reported by this study is
lower than 11.12 - 28.36 reported by Ochepo et
al. (2012) and 13.3 reported by Ramli et al.
(2005) for goats fed fermented sugarcane
bagasse feed. In this study, FGR was best
obtained in treatment A (7.67) and C (7.98).
The lower value of feed to gain ratio in
treatments A and C in this study is an
indication that the diets were better utilized by
animals fed and that the animals on the diets
had better ability to convert feed to meat.

Dry matter and nutrient digestibility of
growing Kano brown goats fed sugarcane
peels based diets

The dry matter and nutrient digestibility of
growing Kano brown goats fed sugarcane peels
based diets is presented in Table 4. The crude
protein digestibility was significantly affected
by the level of sugarcane peels inclusion
(P<0.05), while the other digestibility



parameters were not significant (P>0.05).
Values for dry matter digestibility which
ranged from 69.32% (D) - 74.32% (A) as
reported in this study were within the values of
68.85 - 78. 35 reported by Ashiru (2014) who
fed Yankasa rams with sugarcane waste based
diets. Values of crude protein digestibility
(CPD) ranged from 86.09% (D) - 91.84% (A)
in this study and were higher than the values of
80.63 - 86.76% reported by Ashiru (2014) for
Yankasa rams fed sugarcane waste based diets.
The high CP digestibility values reported in
this study indicates that dietary protein was
highly utilized by animals. Another reason for
efficient CPD in this study is that all the
experimental diets contained the recommended
CP levels of 16 - 18% recommended by NRC
(2001).

Values for crude fibre digestibility (CFD)
ranged from 57.3%2 (B) - 61.77% (D) reported
in this study were lower than 24.2 - 54.21%
reported by Ochepo et al. (2012). McDonald et
al. (1988) also indicated that fibre fraction of a
food as well as the species of animal concerned
have the greatest influence on digestibility. The
high digestibility of all nutrients agreed with
the report of FAO (1990) which classified
digestibility of feeds as high (>60), medium (40
- 60) and low (<40). Therefore, the digestibility
of all the nutrients was high and this indicates
that, the quality of the feeds in all the
treatments could be which for goat production.

Effect of feeding sugarcane peels based diets
on economics of production of growing Kano
brown goats

The effect of feeding sugarcane peels based
diets on economics of production of growing
Kano brown goats is presented in Table 5.

Feed cost per kg gain, gross margin and cost
benefit ratio were highly significant (P<P0.05)
and so also the rest of their parameters. Values
for feed cost per kg ranged from N39.25 (D) -
N57.10 (A) reported in this study and was
within the range of N21.43 - N43.19 reported
by Saleh (2010) for sugarcane peels based diets
fed to Yankasa sheep.

Thus, the control diet (0% sugarcane peels) was
more expensive in terms of cost when
compared to others and this shows that
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sugarcane peels based diets were less expensive
hence of reduce in cost of production.

The feed cost per kg gain ranged from N323.42
(D) - MN403.12 (A); thus goat was higher than
N112.74 - N274.58 reported by Saleh (2010)
for sugarcane peels based diets fed to Yankasa
sheep. This indicates that there was a reduction
of cost per kg gain as the levels of sugarcane
peels is increased in all the treatments. The
total feed cost values obtained from this study
ranged from N1133.02 (D) - ¥1797.51 (A) and
total variable cost of production ranged from
N5317 (D) - N5990 (A). This is an indication
that incorporating sugarcane peels in the diet of
goats will yield more profit since the treatment
D which has the highest level of sugarcane
peels has the least cost of production.

Gross margin ranged from N2573.7 (A) -
N3533.4 (D) and also indicates that more profit
was obtained from each diet as sugarcane peels
increased. The cost benefit ratio ranged from
1.43 (A) - 1.66 (D) and showed decrease in cost
(™¥/kg) of feed production as inclusion levels of
sugarcane peels increased from 0 - 75% as
replacement level of maize offal. Therefore
more benefit can be generated by goats’
farmers with increased level of sugarcane peels.
This trend was in confirms with the reports of
Adesoji (2012) on the study of sugarcane peels
in diet of growing rabbits (Oryctologus
cuniculus) and Ochepo et al. (2012) on the
utilization of complete diet containing

sugarcane peels by goats.

N -

Figure 1. A typical Kano brown goat buck



Table 3. Effect of feeding sugarcane peels meal based diets on performance of growing Kano brown goats

Experimental treatments

Parameters A B C D LSD
Average initial Body Weight (kg) w 8.75 8.37 8.21 3.20
Average final Body Weight (kg) 12.33 11.65 12.2 11.38 3.02
Total Body Weight Gain (Kg) 4.13" 2.9° 3.83" 317" 36.51
Average Daily Weight Gain (g/day) 45.89° 32.22° 42.56™ 35.22° 8.21
Average Daily Feed Intake (g/day) 349.77° 280.74° 338.19° 310.94° 79.14
Average Daily Water Intake (ml) 838.55° 782.42° 752.09"  665.59° 8.21
Feed Conversion Ratio (kg intake/kg gains) 7.67° 9.11* 7.98" 8.82% 2.19

a, b, ¢, = Means on the same row with different superscripts are significantly different(P<0.05); LSD = Least

Significant Difference.

Table 4. Dry matter and nutrient digestibility of growing Kano brown goats fed sugarcane peels meal based diets

Treatments diets

Parameters % A (0) B (25) C (50) D (75) LSD
Dry matter (DM) 74.32 69.87 70.99 69.32 5.18
Crude Protein (CP) 91.84° 87.88" 90.11° 86.09° 2.12
Crude Fibre (CF) 61.34 57.32 60.71 61.77 7.36
Ether Extract (EE) 70.13 68.25 68.86 68.20 5.46

a, b =Means in the same row with different super scripts are significantly different (P<0.05); LSD = Least

Significant Difference.

Table 5. Effect of feeding sugarcane peels meal based diets on economics of production of growing Kano brown
goats

Experimental diets

Parameters A B C D LSD
Feed Cost per kg (N /Kg) 57.10° 51.15° 45.20° 39.25¢ N/A
Feed Cost per kg Gain (N /Kg) 403.12° 527.02° 358.74° 323.42° 99.71
Total Feed Cost (M) 1797.51*  1292.39™ 1375.59" 1133.02° 165.44
Total Variable Cost of

Production () 5990° 5485¢ 5568° 5317¢ N/A
Gross Margin (M) 2573.7° 2681.8% 2948.6™ 3533.4° 925.34
Cost Benefit Ratio 1.43° 1.49° 1.52% 1.66" 0.162

a, b, ¢, d = Means in the same row with different super scripts are significantly different (P<0.05). LSD = Least

Significant Difference. N/A = Not Analyzed.

*Feed cost/kg was calculated on the bases of prevailing market prices of ingredients as at December, 2017 ($1Dollar =

N360.00).
CONCLUSIONS

The results of the study clearly showed that
inclusion levels of sugarcane peels from 0 -
75% as replacement for maize offal in goats’
diet enhanced performance and improved
nutrient digestibility without affecting the
performance and health challenge to the
animals. Therefore, sugarcane peels can be
used as a feeds under smallholder farmers’
condition, where accesses to conventional
energy sources are limited. Based on this study,
it can therefore be recommended that farmers
should incorporate sugarcane peels at 75%
inclusion level for small ruminants as
replacement for maize offal during the period
of scarcity to alleviated body weight losses
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usually experienced during the dry season.
Moreover, the result of the experiment could be
used to improve sugarcane production and
utilizations.
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Abstract

Direct, indirect and total effects of some carcass parts on carcass weight of Ross 308 broilers were investigated by
using path analysis in this study. Feather-sexed 1day old chicks were fed for 42 days. At the end of the feeding period,
data of carcass weight (CW), breast weight (BW), thigh weight (TW) and wing weight (WW) were obtained from totally
36 birds (18female-18male), slaughtered at 42 days old. The results indicated that BW, TW and WW had statistically
important effects on CW of the broilers. Total and direct effects of TW and BW were higher than the effect of WWW.
However the indirect effect of WW on CW was higher than the effect of BW. Based on the data, it can be concluded that
breast and thigh weights have a high correlation with carcass weight but wing weight also can be used for predicting

total carcass weight due to the indirect effect on CW.

Key words: broiler, carcass parts, path analysis.
INTRODUCTION

Main purpose of the broiler industry is to
obtain carcasses having high quality and
weight. Carcass can be defined as the part
without head, internal organs, feather and feet
(Atasoy and Aksoy, 2005; Anonymous, 1987).
The breast muscle is the most valuable part of
the carcass. Reducing abdominal fat and
increasing the proportional weight of the breast
muscle is the way of improving the profitability
of broiler production (Bihan-Duval et al.,
1999). Breast has received more attention in
lots of studies. Thigh muscles followed the
breast muscle. A few studies have interested
other carcass parts, such as wings, shank and
head (Ikeobi et al., 2004; Park et al., 2006; Gao
et al., 2009).

Direct, indirect and total effects of some
carcass parts on carcass weight of Ross 308
broilers were investigated by using path
analysis in this study.

MATERIALS AND METHODS

All feeding and husbandry conditions were
same with the advices of company, producing
the genotypes. The diet was a typical comn-
soybean based, which was formulated to meet
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all nutrient recommendations in the Ross
rearing guidelines (Aviagen, 2007). Chicks
were vaccinated against infectious bursal
disease and Newcastle disease via drinking
water at 9 and 13 days old, respectively. At day
42, 18 male and 18 female birds, representing
the average body weight of the herd were
selected and slaughtered to obtain the carcass
parts.

Path analysis was used to explore the direct,
indirect and total effects of some carcass parts
on carcass weight.

RESULTS AND DISCUSSIONS

Descriptive statistics of data (carcass weight,
thigh weight, breast weight and wing weight)
were presented in Table 1.

Correlations, expressing the relationship
between the carcass parts and carcass weight
were presented in Table 2. All correlations
between carcass parts and carcass weight were
determined to be positive and significant
(P<0.01) except the correlation between breast
and wing.

The results of regression analysis, in which
standardized regression coefficients, standard
error, t, statistical significant levels, tolerance



and VIF values were presented to explain the
relationships between the carcass weight and
carcass parts in Table 3.

Table 1. Descriptive statistics for explored traits
of the broilers

Traits n Mean + SD Min Max CV
%
CW 36 21114+£1259 19010 23960 5.96
™ 36 571.4+479 436.0 652.0 838
BW 30 7964+563 300 8890 7.07
WW 36 2094+142 1880 2430 6.77

SD: Standard deviation, CV: Coefficient of variation, n: Sample size

Table 2. Correlations for some carcass parts and
carcass weight

Ccw ™ BW
™ 0.833%*
BW 0.784%%* 0.545%*
ww 0.555% 0.533%* 0.202

**P<0.01, CW: Carcass weight, TW: Thigh weight, BW: Breast
weight, WW: Wing weight

It is obvious that thigh weight had the largest
effect on carcass weight, but wing weight had
the least contribution to carcass weight.
Preliminary analysis detected that the VIF
values were smaller than 10 and the tolerance
values was greater than 0.1 in all cases as stated
in Table 3.

Path coefficients of the explanatory variables of
Ross 308 broilers were presented in Table 4.
Direct effect of breast weight was positive and
higher than other traits. Moreover, direct effect
of breast (0.497) on carcass weight was higher
than total indirect of thigh weight. However, it
appears that indirect effect of wing weight
(0.338) was higher than indirect effect of
breast. Total indirect effect of wing weight on

carcass mainly arose from the effect to the
thigh weight.

Table 3. Results of the regression analysis

Traits
™ BW wWw
Coefficient (b) 1.173 1.111 1.928
Std. error 0.222 0.164 0.644
t values 5.275 6.795 2.996
P values <0.001 <0.001 0.005
Tolerance 0.516 0.692 0.704
VIF values 1.937 1.445 1.420

Carcass weight, TW: Thigh weight, BW: Breast weight, WW: Wing
weight

Carcass weight is the most important economic
trait for broiler production. So, which part of
carcass is more effective on the carcass weight
should be determined. Owing to this purpose,
the path analysis is very important for
determining factors effecting carcass weight
(Cankaya and Abaci, 2012). Direct effects are
very essential for predicting the carcass weight
but indirect effects of explanatory variables on
response variable should be considered beside
the direct effects (Ar1 and Onder, 2013).

CONCLUSIONS

The results indicated that BW, TW and WW
had statistically important effects on CW of the
broilers. Total and direct effects of TW and
BW were higher than the effect of WW.
However the indirect effect of WW on CW was
higher than the effect of BW. Based on the
data, it can be concluded that breast and thigh
weights have a high correlation with carcass
weight but wing weight also can be used for
predicting total carcass weight due to the
indirect effect on CW.

Table 4. Direct and indirect effects of some carcass parts on carcass weight of Ross 308 broilers

Correlation .
. . Direct
Trait coefficient effect
with CW ™
™ 0.833%* 0.446 .
BW 0.784%* 0.497 0.243
Ww 0.555%* 0217 0.238

Indirect effect

BW ww Total
0.271 0.116 0.387
- 0.044 0.287
0.100 - 0.338

CW: Carcass weight, TW: Thigh weight, BW: Breast weight, WW: Wing weight, **P<0.01
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Abstract

The 4 weeks study was conducted on 12 pigs divided in 2 groups (C, E). The average initial body weight for control group
C was 66.42 kg+10.27 and 66.25 kg+9.88 for experimental group E, respectively. The C diet based on corn and soybean
meal was characterized by: 17.46% crude protein and 3232 kcal/kg ME. Compared to diet C, the E diet had included
7.5% flaxseed meal and 1% grapeseed meal (17.60% CP, and 3200 kcal/kg ME). At the end of the experiment there were
no significant differences (P>0.05) among groups concerning the performances. All carcasses were assessed in E
category, with no statistical differences between groups. Regarding meat quality, best results were noticed at E group for
o-linolenic acid concentration (omega 3 fatty acid) of ham (1.29+0.04 g/100g total fatty acids) compare to C (0.51£0.01
g/100 g total fatty acids). Also a-linolenic acid concentration of tenderloin (1.12+0.03 g/100 g total fatty acids) in group E
was higher compare to C group (0.6+0.06 g/100g total fatty acids), but without significant differences.

Key words: pigs, flaxseed, grapeseed, carcass, meat, quality.

INTRODUCTION

Flaxseed or Linseed (Linum usitatissimmum),
represents one of the richest vegetarian source
of a-linolenic acid (omega 3 fatty acid) and
soluble mucilage, a novel high quality source
of nutrition (Ganorkar and Jain, 2012).

The omega-3s and lignan phytoestrogens of
flaxseed are in focus for their benefits for a
wide range of health conditions and may
possess chemo-protective properties in animals
and humans, making flaxseed an important
functional food ingredient (Singh et al., 2011).
In general, the fatty acid profile of meat
directly reflects the fatty acid profile in the pig
diet (Eastwood, 2008). Also the content of
insoluble fiber of flax helps improve laxation
and prevent constipation, mainly by increasing
fecal bulk and reducing bowel transit time
(Greenwald et al., 2001) and water-soluble
fiber helps in maintaining blood glucose levels
and lowering the blood cholesterol levels
(Kristensen et al., 2012).

Nowadays, consumers are interested in a higher
content of PUFA by reason of healthier diet (in
modern human diets, the ratio of n-6/n-3 PUFA
is very high, 10- 15:1 and optimum is 4:1),
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while the increase in the PUFA brings
producers complications in the durability of
meat and fat (Warnants et al., 1999). Therefore,
the dietary inclusion of a potentially
antioxidant and low-cost ingredient such as
grapeseed meal, concomitantly with flaxseed
meal could improve the oxidative stability of
omega-3 fatty acid. Grape skin and seed
extracts exert strong free radical scavenging
and chelating activities and inhibit lipid
oxidation in various food and cell models in
vitro. Also, grapeseed meal is seen as a
potential source of protein (Fantozzi, 1981)
improving protein digestibility significantly by
removing the polyphenols.The objective of this
study was to investigate the hypothesis that
inclusion of flaxseed and grapeseed meal in
fattening pigs’ diet could enrich the Omega -3
fatty acids content of the pork meat in while
improving the oxidative stability as well as
obtaining the best carcass classification.

MATERIALS AND METHODS
The experimental protocol was approved by the

Ethical Committee of the National Research-
Development Institute for Animal Nutrition



and Biology, Balotesti, Romania (Ethical
Committee no. 52/2014). The experiment was
conducted on 12 crossbreed TOPIG hybrid
[(Landrace x Large White)x(Duroc x Pietrain)]
pigs with an average body weight of 68.92
kg+12.82, randomly assigned to two
experimental groups (6 pigs per group) for a 30
days experimental period. The 9.80 m’
concrete-floored pens were equipped with
nipple drinkers. Feed and water were provided
ad libitum during the experiment. The
experiment was designed for two diets: a
control diet based on corn, wheat, soybean
meal and an experimental diet which included
7.5% of flaxseed meal and 1% grapeseed meal
added to the basal diet (Table 1). The diets
were formulated according to the requirements
of TOPIGS guide management for fattening-
finishing category pigs. The animals were
cared for in accordance with the Romanian
Law 43/2014 for handling and protection of
animals used for experimental purposes and the
EU Council Directive 98/58/EC concerning the
protection of farmed animals.The animals were
individually weighed at the start and at the end
of the experiment. The main productive
parameters: the average daily gain, average
daily feed intake and feed conversion ratio
were calculated per pen. The amount of feed
given was weighed daily, as well as the
leftovers  (collected and weighed each
morning). No veterinary interventions or
pharmaceutical treatments were applied during
the experiment. At the end of the experimental
trial, pigs were slaughtered in an authorized
slaughterhouse in according with EU
legislation. The samples of ham and tenderloin
(200 g weight) for laboratory analysis of fatty
acid content were collected immediately after
slaughtering, put in bags and frozen for further
analyses.

Data on the lean percentage, muscle depth and
back fat thickness were obtained from the
slaughterhouse, where carcasses were classified
according to EUROP, using an optical
measurement system (device series A7509).

All the analyses concerning the meat samples,
feed ingredients and compound feed were
analyzed within the Laboratory of Chemistry
and Animal Physiology of the National
Research-Development Institute for Animal
Nutrition and Biology, Balotesti.
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Table 1. Formulation and chemical composition of
compound feeds used for hybrid Topigs piglets

Ingredients C E

(g/Kg as feed bases) (%)
Corn 32.85 39.18
Flaxseed meal - 7.5
Grapeseed meal - 1
Rice bran 10 6.96
Wheat 30 23.07
Rapeseeed meal 12 12
Soybean meal 11.93 6.59
Monocalcium phosphate 0.82 0.9
Calcium carbonate 0.63 0.51
Salt 0.43 0.43
Methinonine - 0.04
Lysine 0.26 0.49
Choline 0.08 0.08
Premix * 1.00 1.00
Biotronic SE* - 0.1
Biomin IMBO 0.15
Total 100 100
Calculated nutrients (g/kg feed)
ME (Kcal’kg DM) 3232 3200
Dry matter (DMr) 88.21 90.28
Organic matter (OM) 83.03 84.90
Crude protein (g) 17.46 17.60
Crude fat (%) 3.07 4.30
Crude fibre (%) 5.18 6.48
Ash (%) 5.19 5.37
Non-protein nitrogen (or NPN) 57.31 56.52
Calcium (%) 0.80 0.80
Phosphorus (%) 0.65 0.65
Acid linolenic o C18:3n3 2.73 14.02

*1 kg premix content: 1500000 Ul/g vit.A; 500000 Ul/g vit.D3; 500
Ul/kg vit.E; 200 mg/kg Vit.K; 200 mg/kg Vit.B1; 480 mg/kg Vit.B2; 1485
mg/kg Acid panthotenic; 2700 mg/kg acid nicotinic; 300 mg/kg Vitamin
B6; 4 mg/kg vitamin B7; 100 mg/kg vitamin B9; 1.8 mg/kg vitamin B12;
2500 mg/kg vitamin C; 7190 mg/kg manganese; 6000 mg/kg iron; 600
mg/kg copper; 6000 mg/kg zinc; 50 mg/kg cobalt; 114 mg/kg iodine; 18
mg/kg selenium.

The following determinations were performed:
dry matter; crude protein; ether extractives;
fatty acids; crude fiber; gross ash, expressed by
100 g dry matter. Samples of the studied
products (flaxseed meal, grapeseed meal) and
of the compound feeds were collected and
assayed for the basic chemical composition:
dry matter, crude protein, crude fibre and ash,
using the chemical methods from Regulation
(CE) nr. 152/2009 (Methods of sampling and
analysis for the official inspection of feeds).
The collected samples were prepared within the
laboratory  using  standardized  methods
complying with ISO standards. The crude
protein of the meat was determined using a
semiautomatic classical Kjeldahl method using
a Kjeltek auto 1030 — Tecator (SR ISO 973,
2007). The meat fat was extracted using an
improved version of the classical method by
continuous extraction in solvent, followed by
fat measurement with Soxhlet after solvent
removal (SR ISO 1444, 2008). The meat ash
was determined by calcinations at 550°C (SR



ISO 936, 2009). The meat fatty acids compo-
sition was determined by gas chromatography.
After lipid extraction from the samples, the
fatty acids were transformed into methyl esters
by transmethylation, and the components were
separated in the capillary chromatograph
column. The fatty acids were identified by
comparison with blank chromatograms and
were subsequently determined quantitatively as
percent for 100 g fat. The analytical data were
compared by variance analysis (ANOVA)
using STATVIEW for Windows (SAS, version
6.0). The difference between the means was
considered significant at P<0.05. The results
were expressed as mean + standard deviation.

RESULTS AND DISCUSSIONS

For the protein content value of flaxseed meal
(Table 2), Panaite et al. (2016) reported 89.25%
DM, 32.99% CP, 9.42% EE, 4.65% Ash and
11.99% CF and Petit (2003) reported 90.8%
DM, 24% CP and 10.5% CF. Flax fibers include
both soluble and insoluble dietary fibers.

Panaite et al. (2016) studied basic chemical
composition of some Romanian by-products,
including grapeseed meal, reporting 89.16%
DM, 11.91% CP, 2.93% Ash, and 35.68% CF
while Olteanu et al. (2017) reported for the
same by-product: 88.44% DM, 10.64% CP and
40.66% CF.

It has been suggested that linseed meal could
be used to best advantage at a level of up to
50% of the protein supplement (Seerley, 1991).

Table 2. Chemical composition of flaxseed and
grapeseed meal (g/100 g DM)

Specification Flaxseed  Grapeseed
meal meal
Proximal chemical analysis
Dry matter (DM), % 92.47 92.98
Organic matter (OM), % 87.38 90.13
Crude protein (CP) , % 31.95 13.26
Crude fat (EE), % 15.52 8.00
Crude fibre (CF), % 12.94 34.04
Non-protein nitrogen (NPN),% 26.98 34.82
Ash, % 5.09 2.85
Gross energy (GE), kcal/kg 1515.23 1763.55

Polyunsaturated fatty acid concentration (PUFA) from fat

Alpha linolenic acid (C 18:3 omega 3), 60.80 0.18
g FAME/100g total FAME

Fat degradation index

Peroxide index, mlThiosulfate 0,01

0.350 0.445
Ng/gr
Fat acidity, mg KOH 9.10 11.24
KREISS reaction negative Negative
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Flaxseed is the richest plant source of the ®-3
fatty acid i.e. a-linolenic acid (ALA) (Gebauer
et al., 2006) and this is proven by data obtained
in table 2 where a-linolenic acid is noticed
having the highest percent among others
PUFA, The bioavailability of ALA is
dependent on the type of flax ingested (ALA
has greater bioavailability in oil than in milled
seed, and has greater bioavailability in oil and
milled seed than in whole seed) (Austria et al.,
2008). After manufacturing the mixed fodder,
samples of combined feed were collected
(aprox. 500 g/samples) and analysed from
chemical and microbiological point of view.
Concerning the gross chemical composition of
the compound feed (Table 1), we mention that
crude protein ranged between 17.46% CP (C
group) and 17.60% CP (E group). A higher
content of fat were observed for group E diet
(4.30%) compared to group C diet (3.07%).
This increase is due to the use of flaxseed meal,
high-fat ingredient of 16.33% EE.

In terms of fatty acid content, the experimental
diet contains 14.02 g of a-linolenic acid/100 g
of FAME compared to the control group
containing 2.73 g of a-linolenic acid/100 g of
FAME .Fat degradation indices were within the
maximum admissible limits for compound
feed, for both storage periods, 14 days and 28
days, respectively (Table 3).

Table 3. Fat degradation indices of feed compound

Specification C E
Peroxide index, ml Thiosulfate 0,01 Ng/gr
Initial 0.389 0.446

At 14 days 0.465 0.504
At 28 days 0.764 0.836
Fat acidity, mg KOH
Initial 9.12 8.47
At 14 days 13 14.1
At 28 days 19.44 22.02
KREISS reaction, %
Initial Negative Negative
At 14 days Negative Negative
At 28 days Negative Negative

Neither the Kreiss Reaction, 28 days after
manufacture, did not show any differences
regarding lipid peroxidation in feed.

Initial average weight was similarly between
the groups, 66.42+10.27 kg for C group and
66.25+9.88 kg for E group.



Table 4. Productive performances (average values/group)

Specification C E
Initial body weight (kg) 66.42 +10.27 66.25 £9.88
Final body weight (kg) 98.50 +11.62 98.33 £12.99
Average daily gain (kg/day) 0.972+0.06 0.972+0.103
Average feed intake

. .1

(kg CF/head/day) 309 316
Feed consumption ratio
(kg feed: kg gain) 3.46 3.54

Final average weight was 98.50+11.62 kg for C
group, 98.33+12.99 kg for E group. The
average daily gain was the same for both
groups. The average feed intake and the feed
efficiency were higher in group E compared to
C group but the differences obtained were not
significant (P>0.05) (Table 4). Romans et al.
(1995a) fed ground flax at 0%, 5%, 10% and
15% of the diet to 48 barrows and noted no
differences in ADG, hot carcass weight or
percentage lean. In a companion study, Romans
et al. (1995b) fed 15% ground flax to growing
barrows and gilts for seven, 14, 21 or 28 days
and again found no differences in performance
or carcass traits. Kouba et al. (2003) fed
growing pigs 6% crushed flax for 20, 60 or 100
days and found no differences in animal growth
or carcass composition when compared with
hogs fed wheat and soybean meal. It has been
reported that an inclusion rate of 5% reduced
efficiency of feed in growing pigs (Bell et al.,
1993). However, flaxseed meal could be used
at levels between 5 and 10% in diets for
growing-finishing pigs provided that the diet
has been balanced for digestible amino acids
(Defa Li et al., 2000). Same author observed
that the performances of growing-finishing pigs
registered a liner decline in growth rate as the
level of flaxseed in the diet increased,
especially at the 15% inclusion. In the same
trend, the feed intake showed a decrease
concomitantly with the increasing levels of
flaxseed. Defa Li et al. (2000) noticed also that
an inclusion rate of 10% or greater of flaxseed
meal produces declines of 5.7% and 20.0% in
feed conversion, whereas the daily gain is
reduced 18.9% for the 15% flaxseed meal
inclusion. It is known that flaxseed meal
contains some anti-nutritional factors so this
could be the reason why the productive
performances are so poor, when introducing
high levels of flaxseed meal.

EC Regulations No. 3220/84 and No. 2967/85
require that classification of pigs has to be
based on objective measurements that enable
estimation of the lean meat percentage. This is
calculated after dissections of the left carcass
sides according to the EC reference method,
which means complete separation of the
muscles, including those of the head, as far as
possible by knife. A lean meat percentage
above 55 classifies it to E category, very
important aspect taking into consideration that
producers are being paid according to the lean
meat percentage in pigs. All the pigs within the
experimental trial satisfied the conditions for
class ,,E”.

Table 5. Carcass classification scale according to

EUROPE
Specification C E
Carcass final weight warm (kg) 72.400+0.283 72.750+1.485
Fat thickness (mm) 13.350+1.202 12.950+0.636
Lean meat depth (mm) 48.300+1.697 50.00+0.424
Average lean meat percentage (%)  58.200+0.707 58.800+0.566
Quality carcass clasification E E

according to EUROP scale

Data of table 5 show that there were no statis-
tical differences (P>0.05) registered between
the 2 groups concerning carcass final weight
warm (kg), fat thickness (mm), lean meat depth
(mm), average lean meat percentage (%) and
quality carcass classification according to
EUROP scale. The same result was published
by Wiseman et al. (2006).

Table 6. Gross chemical composition of meat samples
(average values/group)

Specification E
C

Dry matter, % 30.39£1.047  33.67+2.135

Ham Crude protein , % 20.25+0.502  21.29+1.563
Ether extract , % 8.05+0.29 8.99+3.642

Ash, % 0.86+0.028 0.74+0.071

Dry matter (DM), % 35.11+0.785 36.82+2.609

Tenderloin Crude protein (PB), % 18.86+2.503 18.60+0.707
Ether extract (EE), % 12.86+0.035 13.83+1.457

Ash, % 0.84+0.12 0.74+0.255
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Both, ham and tenderloin samples registered no
differences between their nutrients (Table 6).
The values obtained for nutrients content of the
edible parts mentioned above were according
with those found by Gerber (2007).

The chemical composition of meat was found
to be fairly constant, containing 62 to 75 %



water, 19 to 25 % protein and around 1 % ash,
which is comparable with data reported by
other food composition tables (Souci,
Fachmann and Kraut, 2000).

Feeding flaxseed meal to pigs we noticed that
the concentration of o-linolenic acid had
increasing tendency for the edible parts
analysed (Table 7).

Table 7. Fatty acids composition of ham and tenderloin samples (g/100g total fatty acids)

Specification = Ham - = Tenderloin -

Capric C10:0 0.19+0.01 0.13+0.01 0.14+0.01 0.18+0.01
Lauric C12:0 0.20+0.03 0.13+0.02 0.21+0.11 0.15+0.04
Miristic C 14:0 1.51£0.04 1.43+0.01 1.72+0.09 1.86+0.09
Pentadecanoic C15:0 0.16+0.01 0.12+0.03 0.24+0.01 0.30+0.09
Pentadecenoic C15:1 0.42+0.07 0.71£0.01 0.22+0.03 0.26+0.01
Palmitic C 16:0 23.7340.94 23.67+0.10 26.73+0.21 26.53+0.02
Palmitoleic C 16:1 3.10+0.02 3.04+0.03 2.66+0.06 2.59+0.08
Heptadecanoic C17:0 0.46+0.03 0.34+0.02 0.35+0.14 0.50+0.01
Heptadecenoic C17:1 0.47+0.03 0.33+0.02 0.30+0.03 0.30+0.02
Stearic C 18:0 13.23+1.40 11.40+0.08 13.87+0.40 13.89+0.15
Oleic cis C 18:1n9¢c 44.05+0.96 41.3840.09 38.87+0.20 37.89+0.20
Linoleic cis C 18:2n6 9.94+0.09 12.83+0.29 11.72+0.66 12.06+0.04
Linolenic a C 18:3n3 0.51+0.01 1.29+0.04 1.06+0.06 1.12+0.03
Octadecatetraenoic C 18:4n3 0.76+0.11 0.59+0.01 0.57+0.01 0.60+0.02
Eicosadienoic C 20:2n6 0.41+0.03 0.52+0.07 0.41£0.01 0.50+0.14
Eicosatrienoic C 20:3n6 nd 0.19+0.01 0.09+0.01 0.07+0.01
Eicosatrienoic C 20:3n3 0.88+0.44 1.12+0.09 0.37+0.01 0.40+0.06
Arachidonic C20:(4n6) nd 0.05+0.01 0.05+0.01 0.07+0.01
Other fatty acids nd 0.77+0.20 0.46+0.08 0.51+0.21
Total fatty acids determined 100 100 100 100

The best results were observed in the ham
samples where we registered differences
concerning the concentration of omega 3 fatty
acid a-linolenic (LNA) for E group, who had
1.29 + 0.04 compared to 0.51 + 0.01 within the
C group, but these differences were not
significant statistically (P>0.05). In tenderloin
samples the concentration of cis-oleic fatty acid
was higher for C group (C group-38.87+0.20
vs. E group-37.89+0.20), but without signi-
ficant differences. The ability to substantially
alter the n-3 fatty acid content of pork was
demonstrated in 1972 by Anderson et al.,
feeding 20% flaxseed oil for two months to six
month old pigs, increasing the fat depot
concentrations of LNA from 1% to 15%.
Cunnane et al. (1990) fed 5% ground flaxseed
to weaned pigs for 8 weeks and found several
fold increases in LNA and its elongation and
desaturation products in a number of tissues.
Due to the fact that the experimental diet
consisted of a combined feed rich in
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polyunsaturated fatty acids, it was necessary to
analyze the degree of lipid degradation of fat in
meat samples by determining TBARS. As a
major degradation product of lipid hydro-
peroxides, malondialdehyde (MDA) was
assessed as marker (Table 8).

Table 8. Malondialdehyde (mg/kg MDA) as a lipid
peroxidation marker in meat samples

Meat sample C E
0 days(mg/kg MDA)

Ham 0.028+0.003 0.028+0.021
Tenderloin 0.036+0.009 0.028+0.004
7 days(mg/kg MDA)

Ham 0.177+0.026 0.098+0.045
Tenderloin 0.100+0.013 0.059+0.009

Table 8 contains data on the concentration of
malondialdehyde (mg/kg) in the ham and
tenderloin. The assessment of the meat
oxidative stability during the storage depends
on the concentration of the degradation



products, such as, for example, the
malondialdehyde  concentration (as  by-
product). The amount of malondialdehyde
increases in proportion to the amount of fatty
acids in the tissues. In the fresh samples (0
days) of tenderloin from the experimental
group, a smaller amount of malondialdehyde
was detected compare to group C. The amount
of malondialdehydeof ham was at a similar
level for both groups (Table 8). O’Grady et al.
(2008) reported that the dietary grape pomace
had no antioxidant effect on the lipids of the
meat. On the other hand Mason et al. (2005)
and Lahucky et al. (2010) demonstrated
positive results regarding to oxidative stability
of the meat or meat products when using
various plant extracts, essential oils or parts
containing antioxidant compounds to the diets
of pigs.

Although only the experimental group diet was
enriched in polyunsaturated fatty acids
(flaxseed meal), the ham and the tenderloin
contained a lower amount of malondialdehyde
compared to conventional diet. This is due to
the influence of grapeseed meal with proven
antioxidant effect, added to diet E, in the
process of inhibiting the propagation of
oxidative reactions within muscle tissues.

At 7 days of refrigeration, the meat samples of
the E group proved to have a higher oxidation
stability 80.61% for ham and 69.49% for
tenderloin compare tothe same meat samples of
C group (Table 8).

Table 9 shows the antioxidant capacity of meat
samples determined at 0 and 7 days of
refrigeration. At 0 days, in the fresh ham and
tenderloin of E group, the antioxidant capacity
was superior compared to the C group.

Table 9. Antioxidant capacity of the meat samples

Meat samples C E
0 days(mM ascorbic acid equivalent)

Ham 18.182+0.39 18.311+1.68
Tenderloin 16.945+1.30 21.218+1.22
7 days(Mm ascorbic acid equivalent)

Ham 8.584+0.72 11.586+0.28
Tenderloin 9.470+0.11 10.473+2.39

Also, the antioxidant activity of the ham and
tenderloin of E group at 7 days after
refrigeration was higher than in the case of
samples from group C.

CONCLUSIONS

The bioproductive performances of fattening-
finishing pigs were not influenced by the
inclusion of 7.5% of flaxseed meal and 1%
grapeseed meal added to the basal diet, nor the
carcass classification.

During the experimental trial a slight increasing
in PUFA content was noticed but without any
statistical significance both in ham and
tenderloin. Also, it could be observed within E
group the protective effect of grapeseed meal
for ham and tenderloin suggesting a possible
antioxidant effect of grapeseed meal.
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Abstract

An experiment on 90, COBB 500 broiler chicks (14-42 days), reared under heat stress, evaluated the effect of the
dietary oregano (Origanum vulgare L.) powder and oil, on the balance of the intestinal microflora of broilers. The
broilers, assigned to three groups (C, El, E2), were housed in an experimental hall with 32°C constant temperature,
humidity 36% and 23 h light regimen. The conventional diet C included monensin in the premix for the grower phase
(14-35 days). Unlike the control group, the diet for the experimental groups included 0.01% oregano oil (El), or
0.005% oregano oil plus 1% oregano powder (E2). Six broilers/ group were slaughtered in the end of the experiment
(42 days), and samples of cecal and intestinal content were collected for bacteriological examination. The experimental
results showed that the total Enterobacteriaceae, E. coli and Staphylococcus count was significantly (P< 0.05) lower
both in the cecal microbiota and in the intestinal microbiota of the experimental groups than in group C, while the
lactobacilli count was significantly (P< 0.05) higher in groups E1 and E2 than in group C.

Key words: oregano, heat stress, broiler, intestinal microflora.

INTRODUCTION maintaining healthy digestive tract to ensure
good the development of physiological
Along with the prohibition of antibiotics as functions (Choct, 2009).
feed growth promoters, there has been a  Fuller (1999) shows that young animals under
growing interest in phytoadditives, recognized  stressful conditions suffer from changes in the
as safe substances that can replace synthetic =~ composition and activity of the gut microbiota.
substances. This new approach to monogastric Suzuki et al. (1983) demonstrated that heat
nutrition has been imposed by the emergence of  stress resulted in a marked change of bacterial
antibiotic resistance in the animal body as a  composition in chicken intestine, which was
result of their use as growth promoters subsequently associated with depression of
(Windisch et al., 2008). Thus, there is a great  body-weight gain. The gastro intestinal tract is
interest in the development of innovative  particularly responsive to stressors like heat
feeding strategies to stimulate the development stress, which modify the normal and protective
of the digestive system and digestive tract  microbiota (Bailey et al., 2004) and decreased
health, especially in young animals, in order to integrity of the intestinal epithelium (Lambert,
improve the bioproductive performance even  2009) which, in turn, can affect its barrier
with the elimination of the presence of function and the absorption of nutrients,
antibiotics. Considering the advances made in  impairing productive performance of animals
understanding how to use nutrients in the (Liu et al., 2009).
intestine and metabolism, a goal of nutrition = Many natural compounds used as alternatives
may be to formulate monogastric diets with  to antibiotics in animal feed have shown
precise targets such as optimizing growth by  positive effects on growth performance and on
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different health parameters (Jamroz et al,
2005; Steiner, 2009; Windisch et al., 2008).
Globally, herbs play an important role in
nutrition because they are important ingredients
in numerous products (Black et al., 2010). This
has caused plants and essential oils extracted
from plants to attract attention as sources of
natural compounds and be studied because of
the potential they own. They can be used as
alternative remedies for the treatment of many
infectious and oxidative diseases and for the
preservation of food against the toxic effects of
bacteria and oxidants (Sepahvand et al., 2014).
Several types of herbal products and their oils
have improved the performance of broilers by
growth promoting.

Oregano (Origanum vulgare L.) is an aromatic
herb which, due to its very strong chemical
nature, has been used primarily for the
preservation of food quality, for the inhibition
of microbial proliferation of poultry meat and
recently as an alternative growth promoter in
poultry feed (Halle, 2001; Modeva et al., 2003;
Bampidis et al., 2005; Cabuk et al., 2006;
LiHua et al., 2007). Various studies that
investigated the influence of oregano (dried
leaf and oil) on the performance of broilers
have led to the conclusion that oregano
contributes to improving the performance of
broilers by promoting their growth (Giannenas
et al., 2003; Halle, 2001; Modeva et al., 2003;
LiHua et al., 2007) and can reduce bacterial
gastrointestinal tract populations such as
Clostridium perfringens and Escherichia coli
(Giannenas et al., 2004; Fukayama et al.,
2007). However, the prediction of the oregano
broiler's response is not very simple, because it
is influenced by the variety of the plant (Fritz et
al., 1992; Lee et al., 2003; Demir et al., 2003;
Hassan et al., 2004; Halle et al., 2004), the
level of inclusion in diets (Giannenas et al.,
2004; Algigek, et al., 2003; Algicek et al., 2004;
Ertas et al., 2005), sanitary and environmental
conditions, nutritional composition of diet
(Fritz et al., 1992; Fritz et al., 1991; Jamroz et
al., 2006) and possible interaction with other
additives.

The literature data show distinct biological
functions of the essential oils derived from
aromatic  plants, such as antibacterial,
antimicrobial properties (Chen et al., 2016),
antifungal (Hossain et al., 2016), antiviral
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(Gavanji et al., 2015), antioxidant (Shaaban et
al., 2012) and antiproliferative properties (Park
et al., 2014). Essential oils have positive effects
on animal growth and health (Puvaca et al.,
2013). The inclusion of oils in poultry diets had
beneficial results on intestinal microflora
(Helander et al., 1998) and digestive enzymes
(Jang et al., 2004; Lee et al., 2003).

Criste et al. (2017) conducted a study on Cobb
500 broilers to investigate the effect of
inclusion of 2% oregano and 3% rosehip
powder on the health of intestinal microflora.
The chicks were reared under in heat stress
(32°C). These researchers reported a beneficial
action for maintaining the intestinal health of
phytoadiatives used in the experiment by
maintaining the balance of populations of
microorganisms wich colonizing the intestine.
In another study on maintaining the health of
cecal microflora, Roofchaee et al. (2011)
evaluated the effect of 300, 600 and 1200
mg/kg oregano oil (Origanum vulgare L.)
inclusion in Ross 308 broilers diet. The chicks
were housed at 34°C temperature, which
gradually decreased to 28°C towards the end of
the experiment. Although there were no
significant  differences (P>0.05) for the
Lactobacillus populations, the Escherichia coli
populations were significantly decreased
(P<0.05) on broilers that received 300 and 600
mg/kg oregano oil in diets, compared to chicks
from the control group and those who received
1200 mg/kg oregano oil. Peng et al. (2016)
evaluated the effect of oregano oil inclusion on
the intestinal morphology of chicks over a 42-
day period. The broilers used in the experiment
were from the Arbor Acres hybrid, and the
control group received avilamycin in addition
in diets. The results showed that oregano oil
has a significant effect on the intestinal health
of broilers, so it may be an alternative to
antibiotics.

Within this context, the present paper aims to
evaluate the effects of Oregano (Origanum
vulgare L.), oil and powder, on the balance of
intestinal microflora of broilers reared under
heat stress (32°C).

MATERIALS AND METHODS

The trial was conducted within the
experimental halls of the National Research-



Development Institute for Animal Biology and
Nutrition (IBNA-Balotesti, Romania),
according to the provisions of the protocol
approved by the Ethics commission of the
IBNA-Balotesti. 90, Cobb 500 broiler chicks
(day-old) were purchased for the experiment.
During the starter stage (1-14 days) all chicks
received a conventional diet formulation with
corn and soybean meal as basic ingredients. At
14 days, the broilers were weighed and
assigned to three groups (C, El, E2). The
chicks were house in an experimental hall with
32°C constant temperature, humidity 36% and
23 h light regimen. They had free access to the
feed and water. During the growing (14-35

days) and finishing (35-42 days) phase, the
chicks from the control group (C) received a
conventional diet based on corn and soybean
meal (Table 1). Compared to the control diet
(C), the experimental diets differed by the
addition of 0.01% oregano oil (E1), or 0.005%
oregano oil plus 1% oregano powder (E2).
During the growth stage (14-35 days), only the
conventional diet C included monensin in the
premix. The oregano essential oil studied in
this paper was purchased from China from
Jiangxi Xuesong Natural Medicinal Oil Co.
Ltd., and the oregano powder from an SME
from Livezeni, Mures County (46.55°N,
24.63°E).

Table 1. Diet formulation

. Grower phase (14 - 35 days) Finisher phase (35 - 42 days)

Ingredients C El 2 C El 2
Corn, % 62 62 61 60.45 60.45 59.45
Soybean meal, % 26.58 26.57 26.575 25.54 25.53 25.545
Oil % 2.5 2.5 2.5 3.72 3.72 3.72
Oregano oil, % - 0.01 0.005 - 0.01 0.005
Oregano powder, % - - 1 - - 1
Gluten % 4 4 4 6 6 6
Methionine, % 0.26 0.26 0.26 0.25 0.25 0.25
Lysine, % 0.48 0.48 0.48 0.2 0.2 0.2
Carbonate, % 1.4 1.4 1.4 1.33 1.33 1.32
Monocalcium phosphate, % 1.36 1.36 1.36 1.13 1.13 1.13
Salt, % 0.37 0.37 0.37 0.33 0.33 0.33
Choline, % 0.05 0.05 0.05 0.05 0.05 0.05
Vitamino-mineral premix*with 1 ) ) ) ) )
coccidiostatic, %
Vitamino-mineral — premix  without ) 1 1 1 1 1
coccidiostatic, %
Total 100 100 100 100 100 100
Chemical composition determinated
Dry matter, % 87.70 87.92 88.81 89.60 90.53 90.04
Organic matter, % 82.17 82.86 83.18 84.81 85.50 84.09
Crude protein, % 20.51 21.77 21.44 19.40 19.07 20.18
Ether extractives, % 4.13 4.30 427 5.59 5.65 5.69
Fibre, % 3.49 3.81 3.90 3.53 3.98 3.44
Ash, % 5.53 5.06 5.63 4.79 5.03 5.95
Nitrogen-free extractives, % 54.04 52.98 53.57 56.29 56.80 54.78
Calcium, mg/kg DM 0.84 0.85 0.86 0.85 0.84 0.84
Phosphorus, mg/kg DM 0.84 0.75 0.89 0.85 0.88 0.73
*1 kg premix vitamino-mineral contains: = 1.350.000 [U/kg vit. A; 300.000 [U/kg vit. D3; 2700 IU/kg vit. E; 200
mg/kg Vit. K; 200 mg/kg Vit. B1; 480 mg/kg Vit. B2; 1485 mg/kg pantothenic acid; 2700 mg/kg nicotinic acid; 300
mg/kg Vit. B6; 4 mg/kg Vit. B7; 100 mg/kg Vit. B9; 1.8 mg/kg Vit. B12; 2500 mg/kg Vit. C; 7190 mg/kg
manganese; 6000 mg/kg iron; 600 mg/kg copper; 6000 mg/kg zinc; 50 mg/kg cobalt; 114 mg/kg iodine; 18 mg/kg
selenium; 50 g sodium monensin /kg.

Throughout the experimental period (14-42
days) the following parameters were
monitored: average daily feed intake (kg
feed/chick/day), average daily weight gain
(kg/chick/day), feed conversion ratio (kg
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feed/kg gain) and final weight (kg). In the end
of the feeding trial (42 days broilers), six
broilers per group were slaughtered, according
to the working protocol. Samples of intestinal
content were collected, in sterile tubes, from



the slaughtered chicks, for microbiological

examination (determination of the
Enterobacteriaceae, E. coli, Salmonella, and
lactobacilli).

Gas chromatography coupled with a mass
spectrometer was used to determinate the
profile of volatile compounds of oregano oil
and powder of the whole plant. For headspace
analysis, 1.0 g of sample was placed in a 20 mL
headspace vial sealed with silicone rubber
septum and aluminum cap. The vial was heated
to 80°C for 10 min before the injection. The
essential oil and oregano herb samples diluted
in hexane (1:100) (I pL injection) and
headspace gas (500 puL) were analyzed using a
Thermo Electron system - Focus GC
chromatograph coupled with a Polaris Q ion
trap mass detector, both controlled with
Xcalibur® software. A DB-5MS capillary
column (25 m length, 0.25 mm i.d., and 0.25
pum of film thickness) was used. Both
headspace and liquid samples were analyzed
under the same chromatographic conditions.
The GC oven temperature program was: initial
temperature 60°C (3 min) followed by an
increase of 10°C/min up to 200°C (2 min) and
then 12°C/min to the final temperature of
240°C (2 min). The carrier gas (helium) flow
rate was 1 mL/min. The source and interface
temperature ~ were  200°C  and  250°C,
respectively. Detector operated in electron
impact mode (70 eV). Detection was performed
in the range of m/z 35-300.The retention
indices were determined using an alkane
standard solution for GC (C8-C20 in hexane)
(Sigma Aldrich Co., St. Louis, USA). Relative
percent of individual components was
calculated based on GC peak areas. All
compounds were identified according to their
retention indices and based on mass spectrum
provided by electronic libraries (Wiley, NIST).
To determinate the basic chemical composition
of feed, standardized methods were used in
accordance with Regulation (EC) No. 152/2009
(Methods of sampling and analysis for official
inspection of feeds).

The Enterobacteriaceae and E. coli were
determined using a classical isolation medium,
G.E.AM. or Levine. The samples were first
soaked in medium with lauryl-sulphate
(enrichment medium), homogenized and left
for 20-30 minutes are room temperature (23-
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24°C). Decimal dilutions were made up to 10™
in the medium with lauryl-sulphate. The
dilutions of 10 - 10 were used to seed 2 Petri
dishes each per dilution, on Levine medium.
The Petri dishes were incubated for 48 h at
37°C and the colonies were count. E. coli
formed characteristic colonies on this medium
(dark violet with metallic shine). The other
Enterobacteriaceae formed either dark red
opaque colonies (lactic-positive species) or pale
pink semi-transparent or colourless colonies
(lactic-negative species). The lactobacilli were
determined on selective mediums (MRS broth
and MRS agar), characteristic for the isolation
and counting of these bacteria. The colony
counter Scan 300, INTERSCIENCE (France)
was used to determine the colony count of
Enterobacteriaceae, E. coli and lactobacilli.
The experimental results are expressed as mean
values =+ standard error; StatView software and
the analysis of variance (ANOVA and t test)
were used for statistical processing of the data,
the differences being considered statistically
significant for P <0.05.

RESULTS AND DISCUSSIONS

Table 2 shows the profile of the volatile
compounds identified in oregano oil and
powder of the whole plant. As can be seen, the
major constituent of oregano oil is carvacrol,
which, which according to Yanishlieva and
Marinova (1995); Yanishlieva et al. (1999)
accounts for about 78% to 82% of the total oil,
with timol, being responsible for its antioxidant
activity. Bampidis et al. (2005) studied oregano
oil and recorded 85.49%  carvacrol
concentration. The oil used in this study
showed a lower concentration by 59.08%.

At high concentrations, p-cymene (20.75%)
and y-terpinene (4.45%), were also identified,
two  monoterpenic  hydrocarbons, = which
confirm the strong antioxidant properties of the
oregano oil (Botsoglou et al., 2002) and which
represents about 5%-7% of the total oil (Adam
et al., 1998). These results are consistent with
those reported by Kokkini et al. (2004), which
identified high concentrations of p-cymene and
y-terpinene in oregano oil. Licina et al. (2013)
also analysed the chemical composition of
oregano oil, recording a concentration of 0.9%
a-pinene, 1.2% B-pinene, 0.1% o-phellandrene,



4.0% p-cymene, 1.5% limonene, 5.6% -
terpinene, 1.5% linalool, 0.1% camphor and
5.4% caryophyllene oxide.

Other volatile compounds were also identified
in the oregano oil content used in experimental
diets, as follows: 1.33% a-pinene, 0.21% o-
phellandrene, 1.10%  limonene, 1.19%
caryophyllene oxide. Bampidis et al., (2005)
analyzed oregano oil and obtained a
concentration of 0.22% a-pinene, compared to
the data presented in this paper, 0.08% alpha-
phellandrene, 0.19% limonene and 0.29%
caryophyllene oxide.

Table 2. Volatile compounds identified in oregano
(essential oil and herb)

Compounds m(ljlﬁbser E?le‘(‘j/io‘;l Herb (%)
a-Pinene 80-56-8 1.33 3.44
Camphene 79-92-5 1.48
Sabinene 3387-41-5 56.57
B-Pinene 127-91-3 1.79 2.20
B-Myrcene 123-35-3 3.75
a-Phellandrene 99-83-2 0.21

p-Cymene 99-87-6 20.75 3.98
Limonene 138-86-3 1.10 1.75
Eucalyptol

(1,8-Cineole) 470-82-6 12.27
E-B-Ocimene 3779-61-1 3.26
y-terpinene 99-85-4 4.45 1.75
cis-Sabinene

hydrate 15826-82-1 0.64
a-Terpinolene 586-62-9 0.98

Linalool 78-70-6 1.19 0.62
Camphor 76-22-2 0.14 3.90
Estragole 140-67-0 0.85

Carvacrol 499-75-2 59.08
Caryophyllene 87-44-5 6.95 2.74
Germacrene D | 23986-74-5 1.46
Caryophyllene

oxide 1139-30-6 1.19 0.21

Unlike oregano oil, the major compounds in the
oregano powder were represented by sabinene
and eucalyptol (1,8-cineole). Research done by
Kokkini et al. (2004) and Nurzynska-Wierdak
(2009) also reported a 20.13% high
concentration of sabine in oregano. In the same
study, in which Nurzynska-Wierdak (2009)
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assessed the chemical composition of oregano
according to the stage of plant development,
the  researcher  concluded  that  the
developmental stage of plant in herb harvesting
period have a significantly importance for their
chemical composition, the best term for herb
harvesting being on the full flowering phase.
This also influences the chemical composition
of essential oil of oregano, which depends by
the development stage of plant at the extraction
time. The researcher claimed that the oil
obtained from plant on the flowering phase
does not contain carvacrol. This statement may
be an explanation for the fact that in this study
carvacrol was not identified in the entire
oregano plant analysed.

The parameters on feed conversion ratio (kg
feed/kg gain) and final weight (kg) are shown
in Figure 1. There were no significant
differences (P>0.05) between groups in terms
of broilers feed conversion ratio (kg feed/kg
gain) and final weight (kg). The results
obtained are different from the Cobb Broiler
Management Guide which indicates a final
weight at 42 days by 2.857 kg and feed
conversion ratio by 1.675 (kg feed/kg gain).
Thus, in this study the final weight gains were
lower than those established in the guide with
32.90% in the control group, with 25.51% in
the E1 group, respectively with 36.61% in the
E2 group. Regarding on feed conversion ratio
of broilers for the entire experimental period,
the chicks from the control group had 17.48%
higher consumption to that mentioned in the
guide, 28.11% in E1 group and 29.91%. in E2
group Contrary to the data obtained in this
study, Roofchaee et al. (2011), which evaluated
the effect of the oregano oil (Origanum vulgare
L.) inclusion in Ross 308 broilers reared under
heat stress conditions (34°C), reported a
significant improvement (P<0.05) of feed
conversion ratio (kg feed/kg gain). They also
concluded that oregano oil used in broilers diet
has beneficial effects on chicks growth
parameters. Florou-Paneri et al. (2005)
evaluated the effect of oregano essential oil and
herb inclusion in turkeys’ diet, reared under
normal temperature conditions. The dietary
supplementation was performed with 5 g/kg
and 10 g/kg oregano herb, respectively 100/kg
and 200 mg/kg oregano oil. The results showed
that the inclusion of oregano oil and herb in



turkeys diets had no effect on average daily fed
intake (kg/broiler/day) and average daily
weight gain (g/broiler/day). Another study
regarding the effect of oregano oil inclusion on
the performance of broilers during the 42 days
was undertaken by Peng et al. (2016). The
recorded data revealed an improvement of final
body weight (kg) and average daily weight gain
(kg/broiler/day) In fact, feed conversion ratio
(kg feed/kg gain) was significantly reduced
(P<0.05).

Karimi et al. (2010) investigated the effect of
including different levels of dried oregano
leaves in the starter phase of Cobb 500, aged
one. The chicks were divided into 2 control
groups, one with 55 mg/kg penicillin, and 8
experimental groups with an inclusion level of
2.5 to 20 g/kg of oregano leaves. The recorded
results showed that diets supplemented with
oregano leaves did not influence the final
weight (kg), the feed conversion ratio (kg
feed/’kg gain) or the mortality rate. The
researchers concluded that it is necessary to
include a higher level of oregano in diets for
obtaining strong positive results from chicks to
this.

In another study on the effect of the inclusion
of oregano in broilers diet, Halle et al. (2004)
reported that the gradual introduction of the
oregano plant and its oil in diets reduced the
average daily fed intake and significantly
improved the feed conversion ratio of chicks
compared to the control group that received a
conventional diet formulation. This finding is
very similar to that of Amad et al. (2011) who
investigated the effect of phytoaditives,
respectively of oregano on the growth
performance and ileal digestibility of nutrients
of Cobb 500 broilers. Chicks were reared under
heat stress conditions of 35°C, the temperature
being gradually reduced to 25°C towards the
end of the experimental period. The data
obtained revealed a decrease in the average
daily fed intake and an improvement in both
the feed conversion ratio and final weight.
Other studies have shown significant
improvements on the bioproductive parameters
for broilers along with the inclusion of oregano
oil in diets (Bozkurt et al., 2009).
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Figure 1. Broiler performance (average values/group)

The results recorded in this study on the
inclusion of oregano (Origanum vulgare L.)
(Table 3) oil (E1), respectively oil and powder
(E2) in broilers diet on the intestinal microbiota
revealed that the total number of
Enterobacteriaceae, E. coli and staphylococci
was significantly reduced (P<0.05) in the
experimental groups compared to the control
group. Differences were also observed with
regarding to the total number of Lactobacilli,
which increased significantly (P<0.05) in
experimental diets, unlike the control diet. The
determinations performed did not report the
presence of Salmonella spp. in intestinal
microflora. The results obtained in this study
are in agreement with those obtained by Criste
et al. (2017), who also reported a significant
decrease (P<0.05) of E. coli populations in a
Cobb 500 broiler study, reared under heat stress
(32°C) and fed with diets that included 2%
oregano powder. Mohiti-Asli and
Ghanaatparast-Rashti (2017) investigated the
essential oregano oil inclusion on intestinal
properties, the number of Escherichia coli and
lactobacilli in Ross 308 broilers diet. The
supplementation of experimental diets with
oregano oil resulted in a significant decrease
(P<0.05) of the E. coli populations compared to
the control diet, but for the total number of
Lactobacilli was not different between the
treatments.

Other studies too, determined the inhibitory
effects of essential oils against pathogens such
as C. perfringens or E. coli (Zeng et al., 2015).
The reduction of the number of pathogenic
bacteria in the intestine increases the intestinal
absorption capacity.




Table 3. The effect of Origanum vulgare L. (oil/ oil and powder) in the diet of broilers (14-42 d)

on intestinal microbiota composition (log10 CFU*/g wet intestinal digesta)

Significance of
Specification C El E2 SEM treatment effect
()
Enterobacteriacea, 1g10 7.349* 7.337° 7.273° 0.009 <0.0001
2

E. coli, 1g 10 6.070" 5.994° 5.942°¢ 0.014 <0.0001
Stafilococci, 1g10 5.886" 5.863° 5.831° 0.006 <0.0001
Lactobacilli, Ig 10 6.406" 6.978" 7.120° 0.082 <0.0001
Salmonella spp. Absent Absent Absent - -
Where: “CFU-colony forming units; *° Mean values within a row having different superscripts are significantly
different by least significant difference test (P<0.05); SEM: standard error of the mean; means in the same row no
common superscript significantly different (P<0.05).

Moreover, the controlled pathogenic load
contributes to the establishment of healthy
microbial metabolites, the improvement of
intestinal integrity and the protection against
enteric diseases (Placha et al., 2013; Tiihonen
et al., 2010; Oviedo-Rondon et al., 2006; Baker
etal., 2010.

With regard to the cecal microbiota, the results
obtained (Table 4) revealed that the inclusion
of oregano (Origanum vulgare L.) oil (E1) and
oil and powder (E2) in broilers diet reduced the
total number of Enterobacteriaceae, E. coli and
staphylococci, this being significant (P<0.05)
lower in the experimental groups compared to
the control group. Concerning the total number
of Lactobacilli, it was significantly (P<0.05)

higher in groups E1 and E2, compared to the
control group. HoroSova et al. (2006) pointed
out the potential negative effects induced by
essential oils included in diets on the healthy
intestinal bacteria. They reported that the
inclusion of oregano oil in broilers diet showed
a strong bactericidal effect against isolated
Lactobacilli in manure samples.

As with intestinal microflora, no populations of
Salmonella spp. have been identified in cecum
microflora. Roofchaee et al. (2011), which
evaluated the effect of the inclusion of oregano
oil (Origanum vulgare L.) in Ross 308 broilers
diet, reared under heat stress (34°C), reported
strong antibacterial effects of oregano oil
against cecal E. coli.

Table 4. The effect of Origanum vulgare L. (oil/ oil and powder) in the diet of broilers (14-42d)
on cecal microbiota composition (log10 CFU*/g wet cecal digesta)

Significance of

Specification C El E2 SEM treatment effect
(p9)

Enterobacteriaceae, 1g10 11.360° 11.331° 11.282° 0.009 <0.0001
E. coli,1g 10 10.106" 10.086° 10.044° 0.007 <0.0001
Stafilococci, 1g10 8.804" 8.775 8.734° 0.008 <0.0001
Lactobacilli, 1g 10 11.257* 11.284° 11.365° 0.012 <0.0001
Salmonella spp. Absent Absent Absent - -
Where: “CFU-colony forming units; ** Mean values within a row having different superscripts are significantly
different by least significant difference test (P<0.05); SEM: standard error of the mean; means in the same row no
common superscript significantly different (P<0.05).
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CONCLUSIONS

The data obtained in this study confirm the
inhibitory, antibacterial effect of oil and
oregano powder against pathogens and for
chicks reared under heat stress. The bio
productive parameters of broilers, such as feed
conversion ratio (kg feed/kg gain) and final
weight (kg), did not differ between groups but
were affected by heat stress.
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Abstract

The experiment was conducted between March 8™ 2017 and April 26™ 2017 at the Poultry Farm of Animal Sciences
Department, College of Agricultural Sciences, Sulaimani University to investigate the effects of dietary supplementation
with different levels of L-carnitine on economic productivity and performance of broiler chickens. By using 260 one-day
old of Ross 308 broiler chicks, divided into 5 treatments and 4 replicates based on completely randomized design for 49
days. Feed and water were providedas ad libitum. Chicks were divided into five treatments 52 birds for each treatment.
Each treatment contained four replicates of 13 birds. Dietary L-carnitine was added to the diet from the first day to the
end of experimental which lasted 49 days at levels of 0% (Control), 0.01% (T1), 0.02% (T2), 0.04% (T3) and 0.08%
(T5). The body weight had significantly (p<0.05) affected by L-carnitine supplementation at period 6 and 7, feed intake
at 6" 7" and 8" period, L-carnitine had a significantly (p<0.05) effect on weight gain at 6" and 8" period, it had
significant effect on feed conversion ratio at 5" and 6" period. While L-carnitine had no significant effect on the overall
body weight, weight gain, feed intake and feed conversion ratio at the final of the experiment. However, L-carnitine had
no significant effect on dressing percentage with and without giblets while it had a significantly (p<0.05) effect on
abdominal fat at TS compare to other treatments. In addition, there were no significant effects of treatments on the
economic index (European Production Efficiency Factor and European Broiler Index).

Key words: broiler chicks, diet, L-carnitine, performance, productive.

INTRODUCTION performance. The effect of nutrition and
genetics on fat deposition is higher than
Poultry meat is nutritionally desirable because  environmental factors (Lin et al., 1980). Thus,
of its high-quality protein and low-fat content livestock researchers and producers tend to
(Laudadio et al., 2012). Since poultry meat is evaluate ad try new feed additives that can be
an important source of high-quality protein,  beneficial to poultry performance and
minerals, and vitamins to balance the human  production. This presents a large opportunity
diet, poultry industry continues to play a  for the use of a recent physiological feed
positive role in the whole world as the major  additive L-carnitine.
supplier for animal protein. Due to an  L-carnitine was needed to transport long-chain
increasing consumer demand for the lean fatty acids into mitochondria, it takes part in
tissue, the production of broiler meat that B-oxidation which leads to theproduction of
contains body fat is among one of the problems energy (Carter et al., 1995; Brooks, 1998).
for the poultry meat industry (Daskiran, 1996). L-carnitine has two major functions. The best-
This strategy increases the rate of growth and ~ known function is to facilitate the transport of
feed conversion but had undesirable influence long-chain fatty acids across the inner
in the form of increased abdominal fat, as a  mitochondria membrane. L-carnitine also helps
result, increased carcass fat levels can reduce  the removal of short and medium-chain fatty
the profits of poultry producers (Michalczuk et acids from the mitochondria that produced as a
al., 2012). It is necessary to look at the result of normal and abnormal metabolism
development of chicksdiet that will meet the (Matalliotakis et al., 2000; Buyse et al. 2001;
nutrient requirements of the bird more precisely ~ Xu et al.,, 2003). Alterations in carnitine
for optimum growth and increased  concentration or metabolism may significantly
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affect energy production in mitochondria
(Arslan et al., 2003). In addition, L-carnitine
has secondary functions, including the
containment, buffering and removal of
potentially toxic acyl groups from cells,
equilibratingthe ratio of free CoA and acetyl-
CoA between the mitochondria and cytoplasm,
participating in biological processes such as
regulation of gluconeogenesis, stimulating fatty
acid and the metabolism of ketones, branched-
chain amino acids, triglycerides and cholesterol
(Novotny, 1998; Corduk et al., 2007).

Some studies suggested that supplemental L-
carnitine improved body weight gains and
decreasedfat content deposition of chickens
(Rabie et al., 1997a; Rabie and Szilagyi, 1998;
Xu et al., 2003). According to these results, the
aim of this study was to examine the overall
performance, carcass parameters, abdominal fat
and economic production of the addition of L-
carnitine at different levels to broiler rations.

MATERIALS AND METHODS

This study was conducted at the Bakrajo
Poultry Breeding Field, Animal Sciences
Department, College of Agricultural Sciences,
the Sulaimani University between March 8"
2017 and April 25™M 2017 to study the effect of
dietary supplementation with different levels of
L-carnitine (0, 100, 200, 400, 800 mg/kg) on
the performance and carcass parameters of
Ross 308 broiler chickens.

Two hundred and sixty one-day-old Ross 308
broiler chicks were obtained from Lawa
Hatchery in Arbil Province and were randomly
distributed into five treatment groups (52
chicks for each group) with four replicates
(Table 1). Chicks were raised on floor cages
(110x120%x60 cm); and lighting was continuous
(24 hours/day) at starter period (21 hours/day)
at grower and (24 hours/day) at finisher

periods.
Table 1. The Experimental treatments

Treatment Feeding system

T1 (control) Feed with 0 mg/kg L-carnitine
T2 Feed with 100 mg/kg L-carnitine
T3 Feed with 200 mg/kg L-carnitine
T4 Feed with 400 mg/kg L-carnitine
T5 Feed with 800 mg/kg L-carnitine

Temperature and humidity of the rooms were
measured by electronic thermometers that were

placed at different locations of the room about
50-60 cm above the floor level.

Feeding program

Feed and water were providing ad Ilibitum
during the experimental period. The diets were
determined according to NRC (1994). The
nutrition substances were as follows: Starter
feed: (CP = 22.8% and ME = 3,079 kcal/ kg)
between 1-11 days of age; Growth feed: (CP =
21.0% and ME = 3,139kcal/ kg) between 11-28
days of age; Finisher feed: (CP =19.1% and
ME = 3,212 kcal/ kg) between 29-49 days.
Ingredients composition of commercial feed
were soybean meal, wheat, yellow corn,
sunflower seed oil, limestone, vitamin,
minerals, salt (NaCl), and calcium phosphate
(Table 2).

Production Traits

Live Body Weight

Birds weighted every week at day 1, 7, 14, 21,
28, 35, 42, 49 of broilers age by the following:
Body Weight = weight of the birds (g)/number
of birds

Weight Gain

The average daily body weight gain was
calculated by subtracting the average initial live
weight of a certain period (which was usually
weekly) from the average final live weight of
the same period for each chick.

Feed Intake

Feed intake in each replicate was measured and
recorded at the end of each week by subtracting
feed residual from the total amount of feed
supplied by the following formula:
Feed Intake Weekly = The feed
(g/week)/(number of birds)

intake

Feed Conversion Ratio

Feed Conversion Ratio is the amount of feed
intake estimated to unit weight for each weight
gain estimated in the same unit and calculated
by the following formula:

Feed Conversion Ratio = Average of feed
intake by one bird in a week (kg)/Average of
weight gain by one bird in the same week (kg).



Table 2. Ingredient of the composition of commercial feed used in the experiment

Ingredients % [ Period
Starter Grower Finisher

Yellow corn 32 32 35
Soybean meal 34 28 22.5
Protein conc.* 5 5 5
Wheat 243 30.2 32.5
Sunflower oil 3.5 3.5 3.7
Limestone** 1 1.2 1.2
Salt 0.2 0.1 0.1
Total 100 100 100

‘ Calculated composition®**
Protein 22.8 21 19.1
ME Kcal / Kg 3079 3139 3212
Calcium 0.76 0.82 0.81
Fiber 3.7 3.5 33
Lys. 1.34 1.19 1.04
Me. 0.89 0.83 0.77
Fat 5.6 5.6 6.0

* Protein concentrate used in the diets were produced in Holland (WAFI) which contains: 40% crude protein, 2100 Kcal ME / Kg,
5% crude fat, 2% crude fiber, 6.5% calcium, 2.50% phosphorus, 3.85% lysine, 3.70% methionine, and 4% cystine.

** Limestone:

*** The calculated composition of the diets was determined according to NRC (1994).

Mortality

Mortality is the ratio of number of died birds
tototal number of birds of each treatment and
calculated weekly by the following formula:
Mortality [(number of died birds)/(total
number of birds)] x 100

Carcass Traits

At the end of the experiment, 8 birds from each
treatment (2 male and 2 female birds from each
replicate) were randomly chosen for slaughter
and evaluation carcass traits, dressing
percentages educated with or without giblets
and abdominal fat were determined as follows:
Dressing percentage with giblets = (Carcass
weight with giblets/Live body weight) x 100
Dressing percentage without giblets = (Carcass
weight without giblets/Live body weight) x 100
Abdominal fat percentage = (abdominal fat
/live body weight) x 100

Economic Efficiency

Economic Efficiency of the experiment was
calculated according to following equations:
Viability (%) = (number of live bird at final
day/mumber of live bird at first day) x 100
European Production Efficiency Factor
(viability (%) x body weight (kg)/age (day) x
feed conversion ratio) x 100

European Broiler Index
average daily  gain
conversion ratio) x 10

(viability (%)
(g/check/day)/feed

&9

Statistical Analysis

General Linear Model (GLM) within the
statistical program XLSTAT (2004, version-
7.5) was used to analyze treatments and periods
affecting productive traits within the factorial
Completely Randomized Design (CRD).

The significant differences between means of
traits were determined using Duncan's multiple
range test under the probability (p<0.05)
(Duncan, 1955). The total variance was parti-
tioned into main effects and their interaction
according to the following model:
Yij=u+Ti+Pj+TPij+eijj

Where:

Yij= Observation of the performance traits.

p = Overall mean.

Ti = Effect of treatments (T1 0%, T2 0.01%,
T3 0.02%, T4 0.04%, TS 0.08%)

Tj = Effect of periods (day 1, 7, 14, 21, 28, 35
and 42 of age).

TDij = Interaction between treatments and
periods.

eij= Random error assumed to be equal to zero
and variance is 6°¢ (N~ 0, 62¢)

RESULTS AND DISCUSSIONS

The Effect of Treatments and Sex on Live
Body Weight, Carcass, Clear Carcass and
Abdominal Fat at Day 49 old Broiler
Chickens.

Effect of treatments and sex at final period of
experiment day (49) on live body weight,



carcass (g and %) and clear carcass (g and %)
was not significant (Table 3). While abdominal
fat (g and %) was significantly (p<0.05)
affected by treatments. Females in T3 had
significantly (p<0.05) higher abdominal fat
(43.75g) when compared with other males and
females in same or other treatments except for
males and females in T4. On the other hand,
females in T2 and T3 had significantly
(p<0.05) higher abdominal fat (g and %) than
males in same treatments. While abdominal fat
(%) of females in T3 was significantly (p<0.05)
higher than all females and males in other
treatments. In general, the results revealed that
abdominal fat (g and %) of males and females
in T5 were significantly (p<0.05) or numeri-
cally lower than males and females in other
treatments. Those results were similar to my
results (Lien and Horng, 2001; Celik and
Ozturkcan, 2003). All have shown that carcass
weight and carcass yield of broilers was not
affected by diet supplementation. Sarica et al.,
(2005) reportednon-significant effect of dietary
L-carnitine on carcass weight in Japanese quail
fed diet, contained 200 mg LC/kg. Barker and
Sell (1994) showed that L-carnitine supplemen-
tation (0, 50 and 100 mg/kg) had no effect on
performance and carcass composition of broi-
lers and young turkeys fed with low- and high-
fat diets. Zhang et al. (2010) and Michalczuk et
al., (2012) reported non-significant increase in
carcass yield by dietary supplementation of L-
carnitine. Bozkurt et al., (2008) indicated that
adding % 5 animal or vegetable fat in broiler
breeder hens and males diet had no significant
effect on performance at 22, 34, 46 and 58
weeks of age. Some studies have shown that
supplemental L-carnitine had a significant
effect to reduce abdominal fat content of broi-
lers (Lettner et al., 1992; Markwell et al., 1973;
Marquis and Fritz, 1965). L-carnitine supple-
mentary to the diet had a positive effect to
decrease the abdominal fat of carcasses on
males (Rabie et al., 1997a; Rabie et al., 1997b;
Rabie and Szilagyi, 1998; Xu et al., 2003).
Burtle and Liu (1994) indicated that L-carnitine
supplementation to diets increases fat meta-
bolism and decreases abdominal fat.
Parsaeimehr et al. (2014) showed that supple-
menting L-carnitine (300 mg/kg) significantly
decreased the abdominal fat percentage of
broiler chickens.
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The Effect of Treatments on Weight Gain,
Feed Intake and Feed Conversion Ratio
From 1-49 Day-Old

Table 4 indicates that there was not any
significant effect of treatments on weight gain,
feed intake and feed conversion ratio at day 49.
Nevertheless, feed conversion ratio was
numerically better in T4 followed by T2, which
had better weight gain compared toother
treatments. These results are in agreement with
those reported by other authors for broiler
chickens (Buyse et al., 2001; Barker and Sell,
1994; Cartwright, 1986; Leibetseder, 1995).
Lien and Horng (2001) showed that growth
performance of broilers, in terms of body
weight and feed intake, were not affected from
diet supplemented feeding with 0.05% L-
carnitine from 5 to 7 weeks of age. Buyse et al.
(2001) and Rezaei et al. (2007), found that L-
carnitine supplemented to chickens had no
effect on feed conversion, feed intake, and
weight gain.

Murali et al. (2015) showed that dietary L-
carnitine (900 mg/kg diet) supplementation had
no effect on feed consumption in broilers
during growing period (0-6 wks.). Xu et al.
(2003) observed that dietary supplementation
of L-carnitine to commercial male broilers at 0,
25,50, 75, or 100 ppm had no significant effect
on daily body gain or feed conversion. Corduk
et al. (2007), Sarica et al. (2007) and Dagkiran
et al. (2009) revealed that various levels of L-
carnitine did not affect body weight gain and
feed intake of quails. Deng et al. (2006) found
that short-term supplementation of L-carnitine
at levels of 0 (control), 100 or 1000 ppm for
chickens after hatching for 4 weeks did not
have any effect on growth rates, feed intake or
feed utilization efficiency. Yalgin et al. (2008)
revealed that L-carnitine supplementation at
100 mg/kg had no significant effect on feed
intake and feed conversion ratio. Sarica et al.
(2005) showed that supplementation of L-
carnitine (25-100 mg/kg) had no significant
effect on daily body gain from commercial
male broilers. Arslan et al. (2003 and 2004)
reported that L-carnitine administration via
drinking water 100 mg/l to Turkish native
geese and 200 mg/1 to Turkish native duck had
no significant effect on growth performance on
ducks and geese.
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The Effect of Treatments on Economic
Efficiency

Table 5 revealed that there was no significant
effect of treatments on economic efficiency
(European Production Efficiency Factor and

European Broiler Index), while T4 at (EPEF
and EBI) had a higher number compared to
control and other treatments but there was no

significant (P<0.05) effect on treatments.

Table 5. The effect of treatments on Economic Efficiency

Treatment European Production Efficiency Factor European Broiler Index

T1 (0 mg) 250.51+13.27 245.56+13.01

T2 (100 mg) 286.50+30.89 281.02+30.44

T3 (200 mg) 254.43+15.71 249.57+15.45

T4 (400 mg) 301.54+29.84 295.97429.53

T5 (800 mg) 282.22+36.20 277.16+35.75

The [Effect of Interaction Between other periods, although numerically higher
Treatments (Different Levels of ©L-  body weight was obtained from birds in T4

Carnitine) and Periods on Body Weight

Effect of interactions between treatments and
periods on body weight was shown in Table 6.
The body weight increased with the increase of
age periods, whereat effect of all treatments on
body weight at P8 was significantly (p<0.05)
higher than the same treatment prior to the
period. Moreover, the effect of treatments was
significant (p<0.05) at P6 and P7. At P6
significantly (p<0.05) higher body weight was
obtained by birds in T4 followed by TS5
compared to T3 and TI, respectively.
Additionally, birds in T2 had significantly
(p<0.05) higher body weight compared to birds
in T1 at P6. While birds at P6 in T4 revealed
significantly higher body weight compared to
all other treatments except T5. There were no
significant differences between treatments at

followed by TS5 at all other periods except P1
and P2. Hrncar et al. (2015) also reported
significant effect of L. carnitine on body weight
at day 28, 35 and 42 compared to control.
Rabie and Szilagyi (1998) and Buyse et al.
(2001) also reported that supplementation of L-
carnitine had a significant effect on body
weight of chickens at the end of fattening
period. While, Hrn¢ér et al. (2015) showed that
supplementation of L-carnitine did not affect
body weight at P1, P2, P3, and P4 periods.
Buyse et al. (2001) reported a non- significant
increase in average body weight of chickens
receiving L-carnitine at 14, 21 and 28 days of
rearing. Rabie et al. (1997a) reported that L-
carnitine supplementary to diets had no
significant impact on body weight of broilers at
the end of the experimental period.

Table 6. Effect of interaction between treatments and periods on body weight

Periods Treatments (different levels of L- carnitine)
(Days)
T1 (0 mg) T2 (100 mg) T3 (200 mg) T4 (400 mg) T5 (800 mg)

P1(1) 47.50+1.55 46.75+1.03 45.50+0.86 46.75+0.94 45.00+1.00

P2 (7) 104.149+2.27 107.31£1.03 100.967+1.55 107.987+3 .44 107.79%+3.18

P3 (14) 205.00'+5.66 216.71'+5.77 199.60'+7.40 221.11'+8.55 221.44'+3.09

P4 (21) 389.63"+5.64 428.39"+14.28 412.13"+7.13 444.00"£14.23  441.75"+13.92

P5 (28) 695.31%+14.74 728.1284+32.32 687.50%£25.25  781.25%£34.04  768.75%+25.25

P6 (35) 1125.00%£40.50 1300.00°+81.17  1215.63°+60.89  1371.88°+:59.37  1346.88"+43.41

P7 (42) 1734.38°+51.12 1859.38b+106.23  1762.50b°£55.66  1890.63°£55.05  1862.50™+61.66

P8 (49) 2406.20"+37.32 2431.25%£92.06  2381.25°+52.41  2506.25't81.88  2475.00*£93.54
7 Means followed by different letters are statistically different at p<0.05
The Effect of Interactions Between feed intake at P6, P7, and P8 was significant
Treatments (Different Levels of L- (p<0.05), where significantly (p<0.05) higher

Carnitine) and Periods on Feed Intake.

Table 7 summarizes the significant (p<0.05)
effect of interactions between treatments and
periods on feed intake. Effect of treatments on
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feed intake were observed on birds in T5 at P6
which was also significantly (p<0.05) higher
than other treatments in the same period. The
first group was followed by birds in T3 and T5



at P7 which was significantly (p<0.05) higher
than T1. The birds at P8 in T2 had significantly
(p<0.05) lower feed intake than T3 and
numerically lower intake when compared with
other treatments in thesame period. Sayed et al.
(2001) showed that supplementation of L-
carnitine (50 mg/ kg) to diet containing 2 and
4% of sunflower oil increased feed intake, and
Rabie et al. (1997a) demonstrated that L-
carnitine supplementation (50, 100 and 150
mg/kg) had significant effects on feed intake.

Bayram et al. (1999) noticed there was a
significant improvement in feed intake in quails
fed ona diet supplemented with 500 mg LC/kg.
However, the effect of treatments on feed
intake at P2, P3, P4 and P5 were not

significant. Rezaei et al. (2010) also found
supplementation of L-carnitine had no
significant effect on feed intake in the broiler
chickens. Xu et al. (2003) reported that the
supplementation of dietary L-carnitine had no
significant effect on feed intake of broiler
chickens and young turkeys. Barker and Sell
(1994); Leibetseder (1995) and Buyse et al.
(2001) reported that the supplementation of
dietary L-carnitine did not affect feed intake.
Lien and Horng (2001) Sarica et al. (2005)
reported that L-carnitine supplement on diet
had no significant effect on feed intake of
Quail. Yalgin et al. (2008) indicated that L-
carnitine supplementation at 100 mg/kg did not
affect feed intake.

Table 7. Effect of interaction between treatments and period on feed intake

Periods (Days) Treatments (different levels of L- carnitine)

T1 (0 mg) T2 (100 mg) T3 (200 mg) T4 (400 mg) T5 (800 mg)
P2 (7) 92.98'+1.17 90.48"+1.88 92.69'+4.33 96.92+1.81 97.12+2.77
P3 (14) 184.62"+2.91 195.14"+4.30 186.54"+3.09 194.90"+2.52 196.34"+4 61
P4 (21) 292.645+11.74  337.07%+4.89 335.48%+2.88 343.00%:9.68 339.62¢:10.91
P5 (28) 613.99'+6.87 657.76'+18.63  647.33+15.69  671.55+£13.75  645.48+10.76
P6 (35) 911.21°°419.75  902.97°*+9.03  912.69°°+12.45  908.26°°+13.25  1020.38°+51.95
P7 (42) 916.23°%+34.34  959.01*+16.24 1006.29+41.40  960.70+19.04  988.31**+37.86
P8 (49) 914.77°°+34.07 874.36°+20.04  942.31°436.82  881.41%°+20.35  902.24°+36.57

*J Means followed by different letters are statistically different at p<0.05

The Effect of Interaction Between
Treatments (Different Levels of L-
Carnitine) and Periods of Weight Gain

Influence of interaction between treatments and
periods on weight gain was significant (p<0.05)
as described in Table 8. Weight gain at P8 was
significantly (p<0.05) higher compared to other
periods followed by P7, P6, P5, P4, P3, and P2
of all treatments, respectively. Moreover, the
highest weight gain was obtained by birds in
T1 at P8 which significantly (p<0.05) differed
from T2 at thesame period. While, at P7 birds
in T1 had significantly (p<0.05) higher weight
gain compared to TS5 and numerically higher
weight when compared with other treatments,
although birds at P6 in T1 had significantly
(p<0.05) lower weight gain when compared
with all other treatments (Table 8). A number
of studies hasshown that supplemental L-
carnitine improved body weight gains of
broilers (Lettner et al., 1992; Gropp et al.,
1994; Rabie et al, 1997a). According to
Parsaeimehr et al (2014), diet with L-carnitine
significantly (P<0.01) increased the body
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weight gain of broiler chicks during the period
between 28 to 42 days of age. Taklimi et al.
(2015) reported that supplementation of 600 to
800 mg/kg L-carnitine in diet had significant
increases on weight gain for broiler chickens.
Abdel-Fattah et al. (2014) noticed that
supplementation of L-carnitine (200-400
mg/kg) in Japanese quail diet significantly
increased body weight gains, while, theeffect of
treatment on weight gain at P2, P3, P4, and P5
were not significant. Parsaeimehr et al. (2014)
reported that experimental diets with L-
Carnitine had no effect on body weight gain in
theperiodbetween 1-21days of age. Corduk et
al. (2007), Sarica et al. (2007) and Dagkiran et
al. (2009) reported that various levels of L-
carnitine did not affect body weight gain over
28 days of the experimental period. Xu et al.
(2003) indicated that dietary supplementation
of L-carnitine to broilers had no significant
effect on daily body weight gain. Barker and
Sell (1994) also reported thenon-significant
effect of l-carnitine on body weight gain from
their study.



Table 8. Effect of interaction between treatments and periods on weight gain

Periods (Days) Treatments (different levels of L- carnitine)

T1 (0 mg) T2 (100 mg) T3 (200 mg) T4 (400 mg) T5 (800 mg)
P2 (7) 59.81%+2.51 57.39%+1.39 55.46"+0.93 61.23%3.65 62.79%+2.82
P3 (14) 97.69%+5.73 112.57%4528  98.64%+6.24 113.13%+6.67 113.65%+4.72
P4 (21) 184.631+£5.30 211.61"+12.04  212.53"+737  222.89¢M£587  220.312"+12.62
P5 (28) 305.69"%+14.47  299.81%4+21.01 275.38®"+18.84 337.25+20.66 327.00+12.69
P6 (35) 429.69°+54.44  571.88*%+50.80 528.13"9438.31 590.63"9+27.18 578.125*%+36.57
P7 (42) 609.38™°+£19.34  559.38°427.18  546.88™9+7.86  518.75°+40.34  515.625%+26.70
P8 (49) 671.88%+43.11  571.88"“+51.12 618.75"+44.04  615.63°+30.77  612.50"+72.52

I Means followed by different letters are statistically different at p<0.05

The Effect of Interaction between Treat-
ments (Different Levels of L- Carnitine) and
Periods on Feed Conversion Ratio.

The effects of interaction between treatments
and periods on feed conversion ratio were
summarized in Table 9. There was no
significant difference between all treatments at
all periods except at P5 and P6. Whereat, birds
in T3 had significantly (p<0.05) lower feed
conversion ratio compared to T5.

While birds at P6 in Tl and T3 had
significantly (p<0.05) lower feed conversion
ratio when compared with all other treatments
in the same period. A better and significant
(p<0.05) feed conversion ratio was obtained at
P8 of all treatments followed by below periods.
Significantly (p<0.05) better-feed conversion
ratios was obtained on birds in T1 at P8.

While lower feed intake levels were obtained
by birds in T3 at P5.Parsaecimehr et al (2013)
and Schuhmacher et al. (1993) showed that diet
with L-carnitine had a significant effect on feed

conversion ratio. Barker and Sell, (1994) and
Xu et al. (2003) reporteda diet with levels of
animal fat + 300 mg/kg L-carnitine, which had
a significant (P<0.05) effect on feed conversion
ratio.

Bayram et al. (1999) reported significant
decreases in feed efficiency in quails
supplemented with 500 mg/kg diet L-carnitine.
Parsaeimehr et al. (2014) reported that a dietary
L-carnitine supplementation (200-300 mg/kg)
had asignificant effect in improving feed
conversion. While Buyse et al. (2001) and
Rezaei et al. (2007) found that L-carnitine had
no effect on feed conversion to chickens.

Effect of L-carnitine on feed conversion
efficiency in geese at P1, P2, P3, P4, P8 were
not significant (Arslan et al., 2004).

Leibetseder (1995) investigated the broilers fed
with diets supplemented with 0 or 50 g fat/kg.
and he found that feed conversion of broilers
was not influenced by dietary carnitine (L or
DL form) at a dosage of 200 mg/kg diet.

Table 9. The effect of interaction between treatments and periods on Feed Conversion Ratio

Periods (Days)

Treatments (different levels of L- carnitine)

T3 (200 mg) T4 (400 mg) T5 (800 mg)

T1 (0 mg) T2 (100 mg)
P2 (7) 1.56"£ 0,05  1.58°%"+ (.05
P3 (14) 1.916°%% 0.11  1.74°¢%+ 0.07
P4 (21) 1.59°+ 007 1.61°%%"+0.11
P5 (28) 2.02%°+0.10 2.23%+0.18

P6 (35) 2.23%+0.28 1.62°0¢f¢h10 14
P7 (42) 1.54'8"+0.07 1.73°4fh10 11
P8 (49) 1.37"+0.05 1.57°%+0.13

1.55%"+ 0.02
17340y 0,03
155"+ 0.04
1.99%4+0.10
1.79°%%h0.16
1.93%%00.11
1.56""+0.23

1.60%%+ 0.07
1.740°%"+ 0.10
1.54%% 0,01
2.01%%£0.13
1.55%40.09
1.90°%+0.20
1.458+0.10

1.67°%%+ 0.05
1.92%44 0,14
158"+ 0.04
2.39°+0.17
1.76°%"40 14
1.84%¢4e+0 05
1.54""10.08

*J Means followed by different letters are statistically different p<0.05

CONCLUSIONS

The results of the present study showed that
dietary supplementation with different levels of
L-carnitine had significant effect on body
weight at 6™ and 7" period, there was a
significant effect on weight gain at 6™ and 8"
period, on feed intake at 6™, 7" and 8™ period

94

and L-carnitine had significant effect on feed
conversion ratio at 5" and 6™ periods. L-
carnitine had a significant effect to reduce
abdominal fat but there was no significant
effect on thecarcass with giblet and without
giblet. L-carnitine had no significant effect on
body weight, feed intake, weight gain and feed
conversion ratio at the final of the experimental



period.Using 0.08% (T5) L-Carnitine group
seemed to have a beneficial effect on most of
the performance traits (live body weight, feed
intake, feed conversion ratio, weight gains and
abdominal fat).

RECOMMENDATIONS

For the better production performance, we
recommend the use of 0.04% L-carnitine on
(T4) and 0.08% on (T5) and wait until 8 weeks
of age to obtain the better production in broiler
chicken.
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Abstract

Sentul chicken is a specific local chicken from Ciamis region in West Java and a dual- purpose type that can utilized for
eggs and meat production. In other way, these birds are very good for chicken meat species, because they have a
compact body and white skin colour. One of the alternatives to improve performance is by giving the ration added with
a mangosteen peel meal (Garcinia mangostana). Mangosteen peel meal (MPM) is one of the medicinal plants used as a
herbal medicine containing xanthone compounds as antioxidants, and antimicrobials. The research aimed is to find out
of protein efficiency ratio of Sentul chicken fed diets containing mangosteen peel meal (Garcinia mangostana). This
experiment used 100 day old chicks of Sentul chicken that were raised in cages until 10 weeks old. It was used
completely randomized design, with four level of mangosteen peel meal (ration without MPM (R,), and ration that
added 2.5% (R,;), 5% (R,), and 7.5% (R3), of MPM, and five replications, each replicated consisted of five Sentul
chickens. Protein consumption, body weight gain and protein efficiency ratio were parameters observed. The results
that using mangosteen peel meal until 7.5%, gave no significant effect on feed and protein consumption, but the use of
ration with the addition of mangosteen peel meal at 5% and 7.5% gave a significant effect on body weight gain and
protein efficiency ratio. This research indicated that the addition of mangosteen peel meal (MPM) in the ration until 7.5
% gave the best protein efficiency ratio of Sentul chicken.

Key words: mangosteen peel meal, Sentul chicken, protein efficiency ratio.

INTRODUCTION protein, ash 2.17%, total sugar 2.10%, and
carbohydrates  82.50%  (Permana, 2010).
Sentul chicken is a specific local chicken from  Mangosteen skin also contains xanthone
Ciamis region in West Java and a dual- purpose compounds that function as antioxidants,
type that can utilized for eggs and meat  antiviral, antifungal and antimicrobial, and are
production. The growth rate of Sentul chicken  not found in other fruits. Xanthone compounds
is high, if maintained intensive so that it can be consist of mangostin, mangostenol A,
slaughter at the age of 10 weeks (Kurnia, = mangostinone A, mangostinon B, trapezi-
2011). To obtain maximum performance there  folixanthone, tovophyllin B, alpha mangostin,
must be balanced with the provision of quality =~ beta mangostin, garcinon B, mangostanol,
rations, balanced and in accordance with the  flavonoid epicatechin and gartanin (Qosim,
needs. Feed additives added to the ration are =~ 2007). Xanthone compounds contained in the
intended to improve the feed consumption, skin of mangosteen can improve the structures
digestibility, and endurance of chicken  of intestinal villi in the process of nutrient
livestock. To increase growth is by using  absorption. Antibacterial herbs are able to
antibiotics to increase productivity, but the suppress the growth of pathogenic bacteria in
continuous use of synthetic antibiotics will the intestine (Velmurugan and Citarasu, 2010),
cause resistant and residual in chicken  so the higher body weight growth of chickens.
carcasses, which is harmful to human  Antioxidant compounds (xanthones) contained
consumption. An alternative substitute for  in mangosteen peel can also prevent or
natural synthetic feed additive one of them is  neutralize free radicals due to air pollution in
mangosteen peel. Mangosteen peel contains  the environment. An increase in ambient
xanthone compounds as antioxidants, and  temperature over a comfortable temperature
antimicrobials (Mardawati et al, 2008). The zone range causes oxidative stress, leading to
nutrient content contained in the skin of  the occurrence of free radical attack on the cell
mangosteen fruit is 6.45% crude fat, 3.02% membrane. Free radicals are an atom, a
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molecule, or a compound in which it contains
one or more unpaired electrons, making it
highly reactive (Andayani, 2008). The need for
antioxidants in rations is considered based on
the content of polyunsaturated fatty acids, each
1% polyunsaturated fatty acid required
30 IU/kg vitamin E ration as antioxidant or
30 ppm in the form (DL-a-Tocopheryl acetate)
(Leeson and Summers, 2001). Based on the
calculation of antioxidant requirement in
research ration equal to vitamin E (DL-a-
Tocopheryl acetate) about 80 ppm, assuming
the highest xanthone content is found in
mangosteen skin, ie 107.76 mg per 100 g of
fruit peel (Iswari, 2011), the need of
mangosteen peel meal in chicken ration is
about 7.5% per kg of ration.

The using of mangostee peel meal (MPM) in
chicken rations should be limited, because of
the presence of tannins known as anti-nutrients,
tannins may affect carbohydrate degradation.
The content tannin contained in mangosteen
peel is 16.8% (Ngamsaeng, 2004). Protein is
essential organic substances and essential for
growth and production (Leeson and Summers,
2001). The quality of the ration will certainly
affect the growth rate of Sentul chicken. To
determine the biological evaluation of protein
is needed to see its effect on poultry. One of the
measures of protein quality is the Protein
Efficiency Ratio (PER), which is simply the
weight gain of animal divided by protein intake
(Leeson and Summers, 2001). The Protein
Efficiency Ratio determines the efficiency level
of poultry in converting each gram of protein
into some weight gain. Sentul chicken is
prospective in supply of animal protein of
poultry, so we need research toward quality
protein ration that will give resulting affect the
best body weight.

MATERIALS AND METHODS

Livestock experiments. The study used 100
day old chicks of Sentul chicken witch the
average of body weight was 34.00 gram
(coefficient of variation 8.09%). The Sentul
chicken kept in cage until the age of 10 weeks.
Cage. 20 cages were used and were measured
90 cm long, 90 cm wide and 60 cm high, each
cage consisted of 5 chickens

Trial rations. The feed ingredients of ration
comprised of yellow corn meal (56.00%), soy-
bean meal (12.00%), rice bran (21.50%), fish
meal (9.25%), CaCos (0.50%) and bone meal
(0.75%). Rations were prepared based on
protein and metabolic energy requirement for
Sentul chicken growth phase, ie. 17% protein
and metabolic energy 2850 kcal/kg (Widjastuti,
1996). The treatment consisted of the use of
mangosteen peel meal (MPM) ie: PO = 0%
MPM, P1 = 2.5% MPM, P2 = 5.0% MPM and
P3=7.5% MPM.

Experimental design. Experiments were
conducted experimentally using Completely
Randomized Design, consisting of 4 treatment
and 5 replications. Data were analyzed using
Variance Analysis and differences between
treatments using Duncan Multiple Test. The
parameters were protein consumption, body
weight gain and Protein Efficiency Ratio
(PER).

RESULTS AND DISCUSSIONS

The average protein consumption, body weight
gain and Protein Efficiency Ratio (PER) of
Sentul chicken from each treatment are showed
in Table 1.

Table 1. The protein consumption, body weight gain and
Protein Efficiency Ratio of Sentul Chickens

Variable Treatment

PO Pl P2 P3
Protein 284.70° | 263.34° | 266.80° | 268.25
Consumption
(8
Body Weight | 387.79° | 420.62%® | 431.13° | 438.10°
Gain (g)
Protein 1.36° 1.60° 1.62° | 1.63°
Efficiency
Ratio
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Note: PO = 0 % MPM/kg ration, P1 = 2.5% MPM/kg
ration, P2 = 5% MPM/kg ration; *> Mean values within a
row having different superscripts are significantly
different by least significant difference test.

Protein Consumption

Table 1 shows that protein consumption is
obtained by calculating the amount of feed
consumed multiplied by the protein content of
the ration. The average protein consumption
was 263.34 — 284.70 g. The result of variance
analysis showed that the addition of MPM in




ration had no significant effect (P>0.05) on
protein consumption. These results illustrate
that feed consumption in each treatment is in
the same range, so the addition of MPM in
rations up to the level of 7.5% did not give a
negative effect on feed consumption, and will
have an impact on the protein consumed. The
ration containing MPM from 2.5% until 7.5%
did not influence palatability and chicken
appetite. According to Pond and Church
(1995), the palatability of rations is an
important factor that determines the level of
feed consumption and palatability depending
on the smell, taste, color and texture of the
ration.

Mangosteen peel meal contains tannin which is
a limiting factor and anti-nutrients. According
Ngamsaeng (2004), the mangosteen peel meal
(MPM) contains a fairly high tannin and can
affect the palatability rate of the ration, but
before used, MPM was dried in the sun first, so
the tannin content decreased and it will reduce
the bitter taste and smell typical of mangosteen
peel, consequently no effect on the feed and
protein consumption.

Body Weight Gain

The body weight gain of each treatment is
showed in Table 1. The average of body weight
gain was 387.79 - 438.10 g. The results of
variance analysis showed that the treatments PO
and P1 did not give a significant effect on the
body weight gain, but the treatments P2 and P3
were significantly higher (P<0.05) than PO
treatment. The treatments P1, P2, and P3 did
not show any significant effect on the body
weight gain. Its mean that MPM from 2.5% up
until 7.5% in ration did not influence
palatability and appetite, so the body weight
gain was increased. This is because mangosteen
peel meal contains xanthone compounds as
antioxidants, anti-viral, anti-fungus and anti-
microbial, that can improve the structure of
intestinal villi in the absorption of nutrients,
and can suppress the growth of pathogenic
bacteria in the intestine, thus increasing weight
gain  (Velmurugan and Citarasu, 2010).
Xanthone compounds are also able to suppress
oxidative stress that affects the growth rate of
better chickens (Lannang et al., 2006).

The content of tannin in mangosteen peel meal
does not give negative effect on the body
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weight gain. According to the research of Rateh
(2014), the content of tannins in basal ration
with the addition of mangosteen peel meal must
be 1.5% or 0.36 g/kg. The calculated tannins
contained in rations with mangosteen peel meal
in each treatment were still below the tolerance
limit, ie P1 = 0.6 g/kg, P2 = 1.2 g/kg, and P3 =
1.8 g/kg. According Kumar (2005), the limit of
tannins use in the ration is 2.6 g/kg. Because of
that, the body weight gain gave better, than the
control treatment without MPM.

Protein Efficiency Ratio (PER)

In Table 1 can be seen that the value of protein
efficiency ratio on Sentul chicken were
variation from the lowest RO = 1.36 to the
highest P3 =1.63. PER value achieved by each
treatment can be seen in Figure 1. The results
of the variance analysis show that the treatment
with addition of MPM in the ration affected
significant the PER.

1,7 16 1,62 1,63
1,6
= 1,5
E 14 1,36
1,3
1,2
PO P1 P2 P3
(Experiment)

Figure 1. Protein Efficiency Ratio

The efficiency of protein ratio in the treatments
P1, P2 and P3 was significant higher (P<0.05)
than PO treatment to the Sentul chicken. PER
value of the treatment P1, P2 and P3 did not
show any significant effect. This means that
use of MPM until 7.5% in the ration produces
better PER value than the control ration. This is
because the addition of MPM in the ration does
not affect the consumption of protein, but
increased the body weight of Sentul chicken.
Mangosteen peel meal contains xanthone
compounds and xanthone compounds found in
the peel of mangosteen can improve the
structure of the intestinal villi and thus give
effect the process of nutrient uptake. Optimal
absorption of nutrients will affect the increase
in body weight and will consequently have a
positive impact on the value of PER. Leeson
and Summers (2001) states that the protein



efficiency ratio in the ration related directly to
the biological value of protein ration itself.

CONCLUSIONS

It can be concluded that the addition of
mangosteen peel meal (MPM) in the ration
until 7.5% gave the best effect on the Protein
Efficiency Ratio of Sentul chicken and
mangosteen peel meal can be an alternative
source of feed additive from herbal.
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Abstract

Many research about use of energy syrups in bee nourishment show advantages and disadvantages of each ingredient.
The aim of this study was to analyze the influence of three types of such energy supplements (sugar syrup 2:1, corn
syrup and enzyme inverted sugar) on some parameters of bee families deprived by natural picking. These parameters
(the number of bees, the amount of food supplies and the number of brood cells) were determined for 9 weeks, and the
recorded values were processed and analyzed statistically for comparison with the results of other bee families
maintained in the field. Values obtained from bees with access to natural picking were superior to those obtained from
bees deprived on it. The colonies fed with enzymatic invert sugar syrup registered higher values of the monitored
parameters and the lowest values were recorded in those fed with sugar syrup 2:1. Smaller values obtained from bees
deprived by natural picking may also be caused by quality of food sources and the stress caused by the restriction of

their flight.

Key words: bee nourishment, brood, corn, sugar.
INTRODUCTION

Is true that bees are very important for
maintaining wild plants biodiversity and for
increasing crop production (Double, 2014), but
we also have to know that at present bees are
disturbed by many stress factors, among which
chemical substances from agriculture, diseases
and pests, to which we can also add
inappropriate  supplementary food recipes
(Alaux et al., 2010).In agriculture, are not only
dangerous chemicals that are sprayed on
flowering plants, but also those that are used in
the treatment of seeds (Rolke, 2016).

The additional feed of bees influences directly
and obviously not only the level of apiculture
production, but also the reproduction, the
health status and implicitly the processes of
development of bee colonies (Pop, 2006).

By feeding point of view, bees are independent
of man because they collect and prepare their
own food. In the years that do not provide
optimal conditions for the development of bee
colonies (Patruica, 2013) beekeepers must
compensate the lack of energy (manna, nectar)
and protein (pollen) from nature by feeding
bees; this process is also necessary in the event
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of insufficient flight surface, sometimes caused
by too many bee colonies in that area
(Sammataro and Weiss, 2013).

The most commonly used energy syrups are
those of sugar, prepared by beekeepers in
different concentrations or those of enzymatic
inverted sugar and corn hydrolysed syrup. The
use of sugar has been the subject of numerous
studies that have highlighted the stimulating
effects of this product on the development of
bees (Moraru, 2006); it was first used on
feeding bees by Réaumur on 18" century.

It is well known that all energy syrups are
enzymatically transformed by bees into honey
(Hausmann, 2005) and therefore they must
contain ingredients to facilitate this process.
Due to the disadvantages of its use (risk of
crystallization, fermentation, working time,
storage space), sugar syrup is successfully
replaced in many areas of the world by
hydrolyzed corn syrup, especially to provide
the necessary food supplies during cold season
(Ruiz-Matute et al., 2010).

However, studies show that some energy
syrups contain toxic chemicals for bees
(insecticides, neonicotinoids) that come from
the raw material used in the manufacturing



process (Kessler, 2015). In fact, the European
Commission also presents information about
the risk of transmitting such substances to
syrups used in bee-keeping (Rondeau, 2014).
Corn hydrolysed syrup/high-fructose corn
syrup (HFCS), produced since 1960 (Schorin,
2005), is an inexpensive source of carbohy-
drates for bee-feeding, and therefore its
excessive use is found in apiculture, although
various studies show the negative effects of
honey from its processing to consumers
(Ferder, 2010); nowadays the producing
industry calls it corn syrup.

An alternative to sugar syrup that avoids the
use of corn syrup is the enzymatic invert sugar
syrup produced by specialized companies from
market, but which is also not a proven safe
source for the health of bees or people who
consume resulting honey.

In view of these considerations, we can state
that not all the advantages and disadvantages of
the medium and long term use of these types of
energy syrups in feeding bees have been
elucidated and that’s why the beekeepers are
the ones who take the feeding option.
Beekeepers and researchers are further
concerned with determining the quality of
supplementary feed bee recipes and, of course,
with determining their influence on the
profitability of beekeeping, which is based on
health, queens prolificity, production.

In this context, the purpose of this study is to
analyze the impact of three types of energy
syrups (2: 1 sugar syrup, hydrolysed corn syrup
and enzymatic invert sugar syrup) on some
morpho-productive parameters such as the
number of bees, food supplies and number of
brood cells, of some bee families isolated from
natural food collecting (maintained in bee lofts)
during 9 experimental weeks.

MATERIALS AND METHODS

The studied biological material was represented
by adult queen less bees (dApis mellifera,
Carpathian ecotype), collected in June 2017
from two bee families in Deleni (Vaslui,
Romania) and then stored for 24 hours in a
room (18°C, dark, without food). The following
day were placed in 12 wooden boxes (120-130
g bees/box) together with a paired queen bee,
and then stored for 48-60 hours in a room
(18°C, 55% U, dark).

After 60 h bee boxes were distributed as
follows: 9 bee boxes were deprived by natural
picking and 3 bee families had access to the
nature (natural food sources).

The depriving by natural picking involved the
introduction of beehives in lofts (1,5 x 1 x 2 m)
made of metal mesh with rhombic holes (3
mm), equipped with 3 cylindrical plastic bottles
(150 ml capacity), for energy syrup, water and
pollen powder (Table 1).

Table.1 Experimental research scheme

Lots of experience

Specification Apis mellifera carpatica
A0 Al [ A2 | A3
With
Operating access to | No access to natural picking
system natural (bee lofts - 3 m?)
picking
Pollen powder, water at all
+
Food Natural Al- sugar syrup 2: 1
used food A2- corn syrup
(nectar, A3- Enzymatic invert
pollen) sugar syrup
-2 times feeding x 150ml /
week
the number of bees
Follow-up -
S - the amount of food supplies
indicators
- brood cells number
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Determination of these bee quality assessment
indicators was done by specific methods,
namely counting of brood cells and cells with
food supplies and periodic weighing of indi-
viduals from colonies; knowing one bee
average weight (100 mg) we determined the
total bees number of each colony (nr. of bees=
total bees weigh/100) and knowing one honey
cell average weight (0.25 g) we determined the
total food supplies (total honey = number of
honey cells x 0.25).

The experiment consisted in the organizing of 4
lots (A0, Al, A2, A3) of 3 bee colony each,
with 1200-1300 individuals (working bees,
drones), maintained in beechives (232 x 175 x
165 mm) with 5 wax frames (10 x 10 cm); after
growing by bees, the interior of each frame had
1 dm? surface, meaning around 400 cells on
one face/ around 800 cells on both faces.

The bees in the A0 group had access to the
natural picking and the bees from the other lots
(A1, A2, A3) had the flight restricted by the
volume of lofts into which they were
introduced (3 m?) and were fed with pollen




powder (ad libitum), water (ad libitum) and
various energy syrups (150 ml x 2 times a
week/bee family): group Al with 2: 1 sugar
syrup, corn hydrolyzate syrup on lot A2 and
group A3 with enzymatic invert sugar syrup.
Simultaneously with the development of
colonies, they were additionally added 2
beehive boxes, with 5 frames each (assembled
with wax honeycombs).

This research was made over a 63 days period
and required weekly counts of the number of
bees in each family, the number of brood cells
and the amount of food supplies.

The recorded data was statistically processed
by calculating the estimators (arithmetic mean,
standard deviation of mean and coefficient of
variation.)

RESULTS AND DISCUSSIONS
Regarding the quantity of food supplies, we can
see in Table 2 that the small values of this

parameter oscillated with the large ones
throughout the experiment and this was due to
the different moments when colony required
nutrients for wax production of young bees
(which are the wax-secreting) or for feeding
and warming brood from frames we’ve added.
This indicator recorded the smallest values in
the group fed with 2:1 sugar syrup at all times
of control and this because the bees of this lot
had a higher irascibility condition caused by the
smell of sugar syrup. Significant differences
between the control and experimental groups
on this parameter were recorded in week 2
when the A0 group had 33.25 + 6.16 g of
honey compared to 86.58 + 9.38 g of honey in
the group fed with sugar syrup, 109.33 +9.68 g
to corn hydrolyzate syrup and 113.83 £ 12.85 g
to the enzymatic invert sugar syrup. These
differences were due to the lack of natural
picking in nature from that period of lot A0
(Table 2).

Table 2. Amount of honey reserves (grams) in bee colonies

Specification n A0 Al A2 A3 Compared Significance
groups
A0 vs Al * (p<0.05)
Week 1 3 68.66+9.89 25.58+5.35 40.33+8.78 444785 A0 vs A2 ns (p>0.05)
A0 vs.A3 ns (p>0.05)
A0 vs Al ** (p<0.01)
Week 2 3 33.25+6.16 86.58+9.38 | 109.33+9.68 | 113.83+12.85 | A0 vs A2 ** (p<0.01)
A0 vs.A3 ** (p<0.01)
A0 vs Al ns (p>0.05)
Week 3 3 | 254.16+15.15 | 226.66+15.57 | 272.83+15.79 | 286.60+15.87 | A0 vs A2 ns (p>0.05)
A0 vs.A3 ns (p>0.05)
A0 vs Al ** (p<0.01)
Week 4 3 192+9.38 93.75+12.33 | 133.33+11.41 | 164.16+13.88 | A0 vs A2 * (p<0.05)
A0 vs.A3 ns (p>0.05)
A0 vs Al ns (p>0.05)
Week 5 3 | 129.16+8.95 14.75+5.06 26.00+3.40 36.58+8.52 A0 vs A2 ns (p>0.05)
A0 vs.A3 ** (p<0.01)
A0 vs Al ns (p>0.05)
Week 6 3 | 362.33+17.65 | 388.66+19.78 | 447.33+£22.97 | 484.83+21.45 | A0 vs A2 * (p<0.05)
A0 vs.A3 * (p<0.05)
A0 vs Al *** (p<0.001)
Week 7 3 | 434.334£20.72 | 95.91+9.69 | 125.66+9.88 | 149.33+14.54 | A0 vs A2 *H% (p<0.001)
A0 vs.A3 *** (p<0.001)
A0 vs Al *H% (p<0.001)
Week 8 3 | 651.83+33.22 | 24.33+7.22 51.66+8.51 | 69.25+15.63 | A0 vs A2 *% (n<0,001)
A0 vs.A3 *** (p<0.001)
A0 vs Al *** (p<0.001)
Week 9 3 | 1254.17+87.44 | 424.83+27.15 | 470.16+21.60 | 504.83+20.29 | A0 vs A2 w3k (p<0,001)
A0 vs.A3 ** (p<0.01)

Very significant differences were recorded in
the last 3 weeks of control when the amount of
food supplies was higher in the AO lot than in
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the experimental lots. At the last check there
were very significant differences between the
groups A0 and Al and A2, respectively, so the




group that had access to natural picking had
1254.17 + 87.44 g of honey reserves versus
424.83 + 27.15 g in the group fed with sugar
syrup 2:1, 470.16 £ 21.60 g to corn syrup;
significant differences were between A0 and
A4 (1254.17 vs 504.83 + 20.29 g of honey).
Additional feeding of bees plays an important
role in the number of brood cells and implicitly
in the general development of the bee colony
(Brodschneider and Craislheim, 2010).

The number of brood cells recorded higher
values during the entire study period in the

group that benefited from natural harvesting
and this was due to the quality of the natural
food sources, superior to those used in the
groups maintained on lofts.

The smallest values of this indicator were
recorded in the group fed with sugar syrup at
all control moments. In the first week there
were no significant differences between the 4
values, thus recording 1153 + 40,25 brood cells
at A0, 952 £+ 85,11 at Al, 1069.7 £ 65.64 for
A3, respectively 1119 + 56.78 of brood cells to
A4 (Table 3).

Table 3. The number of brood cells from bee colonies

Specification n A0 Al A2 A3 Compared Significance
groups

A0 vs Al ns (p>0.05)

Week 1 3 1153+40.25 952485.11 1069.7+65.64 1119+56.78 A0 vs A2 ns (p>0.05)
A0 vs.A3 ns (p>0.05)

A0 vs Al * (p<0.05)

Week 2 3 | 2242.70+£35.47 | 1994.70+74.19 | 2272.70+41.70 | 2373.7+46.05 A0 vs A2 ns (p>0.05)
A0 vs.A3 ns (p>0.05)

A0 vs Al % (p<0.01)

Week 3 3 2972.70+£59.08 2251486.50 2611+58.89 2832.70+38.55 A0 vs A2 * (p<0.05)
A0 vs.A3 ns (p>0.05)

A0 vs Al ** (p<0.01)

Week 4 3 | 2755.70+66.21 | 1999.70+128.86 | 2459.70+78.17 | 2574.30+£69.26 A0 vs A2 * (p<0.05)
A0 vs.A3 ns (p>0.05)

A0 vs Al * (p<0.05)

Week 5 3 | 3698.67+51.10 | 3455.33+37.95 | 3450.33£32.37 3543+83.82 A0 vs A2 * (p<0.05)
A0 vs.A3 ns (p>0.05)

A0 vs Al * (p<0.05)

Week 6 3 | 4559.33+78.30 | 4203.33+95.91 4223+100.85 4289.33+71.88 A0 vs A2 ns (p>0.05)
A0 vs.A3 ns (p>0.05)

A0 vs Al ** (p<0.01)

Week 7 3 5873+55.19 5372.66+48.50 5463+44.10 5715+55.24 A0 vs A2 ** (p<0.01)
A0 vs.A3 ns (p>0.05)

A0 vs Al ** (p<0.01)

Week 8 3 | 6279.33+60.88 5538+82.61 5887+98.14 6146.33+106.76 | A0 vs A2 * (p<0.05)
A0 vs.A3 ns (p>0.05)

A0 vs Al % (p<0.01)

Week 9 3 6147.66+95.88 5083+92.08 5538+117.93 5813.33£109.15 A0 vs A2 * (p<0.05)
A0 vs.A3 ns (p>0.05)

In the seventh week we observed significant  control weeks, but also in view of this

differences between the control group (5873 +
55.19) and the group fed with sugar syrup
(5372.66 + 48.50) as well as one fed with corn
syrup (5463 =+ 44.10), while insignificant
differences (5873 £ 55.19 vs 5715 £ 55.24) of
the target indicator were recorded between the
control group and the one fed with enzymatic
sugar syrup. In fact, the values recorded in lot
A4 were the closest to the values recorded at
A0 throughout the experiment.

The number of bees in the 12 colonies of the
experiment recorded close values taken in the
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indicator, we observed the superiority of the
group that had access to the natural picking to
the groups maintained in bee lofts; this was
generally due to stress caused by the restriction
of the flight of the bees.

In the last week, there was a greater difference
between the results of the A0 lot and the other
three lots, of which the lot A4 (enzymatic
inverted sugar syrup) came closest to the
control group from the point of view of this
parameter (number of bees) (Figure 1).
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Figure 1. Number of bees from colonies
CONCLUSIONS them during all the control periods; for

This research study examined the influence of
energy sources (2:1 sugar syrup, corn syrup and
enzyme invert sugar) on 3 quality indicators
(number of bees, number of brood cells and the
weight of the food supplies) of bees without
access to natural food and we hope interpreting
the results of it will bring more information to
beekeepers about the wear of the prepared
sugar syrup or of the commercial syrups on the
bees who process it.

Regarding the quantity of food reserves, we
noticed that the lowest values of this indicator
were recorded in the group fed with sugar
syrup, and the highest values in the group that
benefited from the natural picking, in all
control periods, except for the weeks 2 and 6
when the weather conditions were not
favorable for the natural food collecting of the
bees in the field; the superiority of nature was
better remarked on the last week of control,
when there were very significant differences
between the group from field and those fed
with sugar syrup 2:1 and corn syrup.

The number of brood cells is an indicator of
appreciation of the quality of bees that reflects
concretely the development status of the
colony. Considering to it, we have noticed that
the highest values were recorded in lot A0 and
the lowest in lot Al during the entire period.
The group fed with enzymatic inverted sugar
syrup was the one that had the closest values to
those of the group with access to the natural
picking, with insignificant differences between
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example, at the last control, when bee families
were already developed on 3 hive boxes, the A0
group had 6147.66 + 95.88 brood cells and the
A4 group had 5813.33 £ 109.15.

The number of bees recorded close values at all
12 bee families throughout the experiment,
with the exception of the last control, when
there were larger differences between the field
group and those 3 groups from bee lofts.

The evolution of all the monitored indicators
was favorable to the control group compared to
the experimental lots and this was especially
due to general behavior of the bees from
experimental groups, who tried to escape from
the lofts all the time and thus created a state of
continuous agitation in those spaces.

It was also significant the more irascibility state
of the bees from lofts fed with sugar syrup
prepared by us, caused by the smell of this
artificial food recipe.

Besides, apiculture practice as well as literature
suggests that sugar syrup is very attractive to
bees and determines the honey theft of bees
during additional feeding.

Generally, the three morpho-productive
parameters observed were higher in the group
that had access to natural picking (AO) and
lower values in the group that was maintained
on bee lofts and fed with sugar syrup 2:1 (Al).
Closer values to those of the control group
were recorded on the group fed with enzymatic
invert sugar syrup (A4), while the group fed
with corn syrup (A3) recorded values between
those of groups Al and A4.



The use of energy syrups in bee nourishment is
not yet fully elucidated with regard to the long-
term health consequences of bees and humans,
and therefore this domain of research continues
to be an interesting subject for beekeepers and
specialists around the world.
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Abstract

Dairy cows' nutrition should be balanced because important quantities of mineral salts, especially calcium and
phosphorus, but also magnesium, potassium, sodium, chlorine etc. are eliminated through milk. Also, mineral
substances have a training role in the body, participating in a high proportion in the structure of supporting tissues, as
well as a functional role by maintaining the main physiological functions. The use of zeolites in the form of volcanic tuff
can influence the mineral and hematological parameters in the blood of cows in the calving period, as well as lactating
cows. A lower variation in calcium, phosphorus and magnesium in blood is observed when using the volcanic tuff in the
cows' feed during the pre-calving period and the first 2 weeks after calving. In the pre-calving and the first 2 weeks
after the calcification, the values of erythrocytes, leukocytes and hemoglobin have lower values but are not statistically
provided. During the lactation period, the three hematological parameters of the cows were physiologically normal, not
being influenced by the administration of zeolite to the ration of dairy cows.

Key words: cows, volcanic tuff, mineral elements, biochemical and hematological blood parameters.

INTRODUCTION Considering the fact that zeolites can produce

ionic changes favorable to the cow's organism
Natural zeolites are porous materials  (Katsoulos et al., 2005), the aim of the present
characterized by their ability to remove or  paper is to test the influence of the addition of

absorb water through a reversible process,  volcanic tuff introduced into the ration of cows
allowing them to adsorb molecules and  during the calving period, as well as of
exchange constitutive cations (Mumpton, lactating cows blood content in macroelements

1999). By being based on these characteristics, and blood parameters by carrying out blood
specialists have begun to use zeolites with good ~ hematological and biochemical examinations.
results in many domains, including husbandry.

The use of zeolites may have an effect in the = MATERIALS AND METHODS

prevention or treatment of certain diseases of

animals grown in farms and for which small =~ The biological material used was represented
mineral deficiencies may appear relatively easy by 40 Holstein Fries cows that were divided
(Katsoulos et al., 2005). into two homogeneous batches in terms of
In this respect, zeolites can provide the  weight and physiological status. The analysis
necessary coconut minerals and microelements  period began 2 weeks before calving and
for cows, thus stimulating their production and  continued until the end of the first month of

improving their health state (Karatzia et al., lactation.

2016). During the experimental period all the cows
Zeolites can be a valuable source of minerals, were given the same mixture of compound
such as iron, calcium, phosphorus, magnesium,  feed, specific to the physiological condition,

sodium, zinc, and manganese. As a result, the and the administration was done ad libitum.
volcanic tuff, which is a source of natural The difference between the batches was

zeolites, may be a source of minerals for cows,  represented by the proportion of volcanic tuff
the proportion of use in food varying according added to the cows' diet, respectively the ratio of
to the physiological state, ration structure,  the control batch was not supplemented with
gastrointestinal pH (Bosi et al., 2002). the tuff, and the experimental batch received in

107



the food 350 g tuff/head/day (Table 1). This
amount of volcanic tuff has previously been
tested in other experiments that have taken
place during the research, proving to be the
optimal amount of zeolite for the lactating cows
which were analyzed (Dragotoiu et al., 2017).

Table 1. Experimental scheme

Batch n Treatment Objectives
Control batch 15 | Total Mixed | evaluating the effects of
(®) Ratio (TMR) | the administration of
Experimental 15 TMR + rations with the addition
batch (E2) 350 g of natural zeolites over the

tuff/head/day | blood parameters by
conducting hematological
and biochemical
examinations

To assess the bioavailability of the mineral
elements in the volcanic tuff structure, the
blood calcium, magnesium phosphate levels in
cows before 2 weeks of calving, 2 weeks post-
calving, and lactating cows were measured.

The determination of the blood calcium and
magnesium  was  done  through the
complexometric method, and phosphorus
through the spectrophotometric method.

The hematological examination aimed to
determine the number of leucocytes,
erythrocytes and hemoglobin, wusing an

automatic analyzer, where the operation was
based on the principle of fluorescence flow
cytometry, using semiconductor laser and
hydrodynamic focusing.

RESULTS AND DISCUSSIONS

The blood levels of macroelements (calcium,
phosphorus and magnesium) and the
hematological parameters for the calving cows
as well as the lactating cows are shown in
Tables 2, 3, 4 and 5.

Table 2. The blood content of macroelements for pre-calving and post-calving cows

Period Calcium (mg/dl) Phosphorus (mg/dl) Magnesium (mg/dl)
Control batch | Experimental | Control batch | Experimental | Control batch | Experimental
batch batch batch
2 weeks 7.29+ 7.37+ 4.88+ 4.97+ 2.02+ 2.04+
before calving 0.03 0.03 0.01 0.02 0.004 0.006
1 week before 7.12+ 7.22+ 4.47+ 4.47+ 1.92+ 1.94+
calving 0.05 0.02 0.02 0.03 0.003 0.004
calving 7.14+ 7.33+ 3.98+ 4.04+ 1.78+ 1.92+
0.05 0.03 0.02 0.04 0.005 0.005
1 week after 7.69+ 8.08+ 4.38+ 4.78+ 1.91+ 1.99+
calving 0.07 0.05 0.01 0.03 0.006 0.005
2 weeks after 8.05+ 8.26+ 4.67+ 4.98+ 2.06+ 2.14+
calving 0.06 0.05 0.02 0.02 0.004 0.006
Table 3. The blood content of macroelements for lactating cows
Month Calcium (mg/dl) Phosphorus (mg/dl) Magnesium (mg/dl)
Control batch | Experimental | Control batch | Experimental | Control batch | Experimental

batch batch batch
March 8.12+ 8.08+ 5.12+ 4.88+ 2.14+ 2.05+
0.02 0.03 0.02 0.05 0.006 0.008
April 8.34+ 8.29+ 437+ 447+ 247+ 251+
0.04 0.01 0.01 0.07 0.008 0.009
May 7.25+ 7.43+ 421+ 3.88+ 2.22+ 2.18+
0.07 0.04 0.03 0.06 0.009 0.006
June 8.27+ 8.58+ 4.68+ 4. 81+ 1.78+ 1.82+
0.09 0.08 0.04 0.07 0.006 0.008
July 9.05+ 9.85+ 5.53+ 6.14+ 1.92+ 1.98+
0.07 0.07 0.02 0.09 0.004 0.009
August 8.52+ 9.34+ 6.01+ 6.32+ 211+ 2.03+
0.09 0.05 0.03 0.05 0.005 0.006
September 8.12+ 9.04+ 527+ 5.76+ 2.57+ 2.42+
0.10 0.05 0.02 0.08 0.008 0.008
October 8.01+ 9.12+ 4.88+ 5.84+ 2.45+ 2.61+
0.04 0.07 0.01 0.02 0.007 0.007
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Table 4. Hematological parameters for cows during the calving period

Period Leukocytes (x 10*/mm’) Erythrocytes (x 10°/mm’®) Hemoglobin (g/dl)
Control batch | Experimental | Control batch | Experimental | Control batch | Experimental
batch batch batch
2 weeks 10.3240.04 10.2840.03 5.7240.02 5.7940.03 10.1240.04 10.05+0.05
before calving
1 week before 10.2640.03 10.0240.05 5.67+0.04 5.98+0.02 10.03+0.03 10.07+0.04
calving
calving 9.6310.06 9.87+0.05 5.10+0.03 5.2140.03 9.17+0.06 9.15+0.05
1 week after 9.89+0.04 10.14+0.02 5.3540.02 5.50+0.05 9.54+0.03 9.70+0.03
calving
2 weeks after 10.0440.03 10.20+0.04 5.60+0.01 5.8140.03 9.98+0.05 10.07+0.04
calving
Table 5. Hematological parameters for cows during the lactation period
Month Leukocytes (x 10°/mm®) Erythrocytes (x 10%/mm”) Hemoglobin (g/dl)
Control batch | Experimental | Control batch | Experimental | Control batch | Experimental
batch batch batch
March 10.2740.03 10.1740.05 5.68+0.04 5.79+40.04 10.094+0.05 10.2140.04
April 10.44+0.04 10.31+0.04 5.82+0.03 5.98+0.03 10.17+0.06 10.01+0.06
May 10.75+0.04 10.65+0.07 5.9140.02 5.98+0.07 9.97+0.08 10.15+0.05
June 11.7740.07 11.0140.05 5.48+0.02 5.5140.07 9.82+0.04 9.87+0.03
July 11.82+0.06 11.7740.05 5.23+0.05 5.1840.05 9.76+0.04 9.68+0.06
August 11.6240.05 11.89+0.08 5.0140.04 5.09+0.02 9.55+0.07 9.45+0.04
September 11.1140.06 11.1540.04 5.87+0.06 5.6240.05 9.95+0.03 9.78+0.03
October 10.3140.06 10.4140.05 6.08+0.01 5.9940.04 10.1140.07 10.07+0.08

In order to assess the bioavailability of the
mineral elements in the volcanic tuff structure,
the blood calcium levels were measured, with a
decrease in the blood collected from the cows
one week before calving and those on the day
of calving, after which the level gradually
increased, approaching to the one from the end
of March (8.12 mg/dl, Table 3).

A similar tendency is observed for phosphorus,
respectively for the cows in the first 2 weeks of
lactation, where it is observed a recovery of the
blood phosphorus level.

For the experimental batch, in the food of
which the volcanic tuff was used, it is observed
a lower wvariation of the calcium and
phosphorus values before and after the calving,
the differences being not statistically assured,
respectively, the tuff is a source of
macroelements. On the contrary, the control
batch shows significant differences between the
two periods, especially in the first week after
calving.

In the case of magnesium no differences were
observed in the pre and post-calving periods.

In the first 3 months of lactation, the values
were close, and from the 4% month of
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administration was increased the value of this
index for the experimental batch, the
differences being significant from August,
respectively after 6 months of natural zeolite
administration.

In terms of phosphorus, the values followed the
same behavior as of calcium, respectively they
increased for the cows belonging to the
experimental batch due to the synergism
between the two macroelements, the
administration of the volcanic tuff favoring the
absorption of this mineral element.

The analyzes which were done in order to
determine the magnesium in the cow's blood
showed that the wvalues were at normal
physiological values for both batches,
suggesting that taurines eliminated the excess
magnesium brought through the volcanic tuff.
Thilsing-Hansen et al. (2002; 2003) appreciated
that zeolite-calcium ratios below 5 did not
effectively prevent parturient hypocalcaemia,
whereas ratios of 10 to 20 proved very efficient
in preventing hypocalcaemia. Feeding zeolite
in the dry period significantly decreased plasma
phosphate before as well as after calving. The
phosphate level was normalized within one



week after calving. Plasma magnesium was
significantly lower among the experimental
cows on the day of calving, but stayed within
the normal range of plasma magnesium.
Thilsing-Hansen = and  Jorgensen  (2001)
demonstrated that serum calcium analysis
revealed a greater calcium concentration in
zeolite-treated cows.

The hematological examination (Tables 4 and
5) aimed to determine the number of leucocytes
and erythrocytes, hemoglobin (Hb) from the
blood collected from pre, post-calving and
lactating cows.

In the case of blood taken from the cows from
the control batch during the pre-calving period,
there was a significant decrease (P<0.05) in the
values of leucocytes, erythrocytes and
hemoglobin, after which the values gradually
returned to normal within the next 2 weeks.

In contrast, for the experimental batch the
differences in values of the three hematological
parameters during the pre and the first 2 weeks,
the post-calving phase shows slight decreases
but which are statistically insignificant (Table
4).

In the lactation period (Table 5), the number of
leukocytes ranged between the normal
physiological limits, and was not influenced by
the administration of the zeolite to the ration of
dairy cows, with an increase in values in the
summer months due to the increased cortisol
secretion and the increased viscosity of blood.
The number of erythrocytes respected the
physiological specificity of the species, with no
significant differences between the two
batches. In the summer months, there was
noticed a decrease in the number of
erythrocytes in both batches due to the
increased water consumption and the reduced
oxygen intake that causes the body to maintain
its thermal balance at high temperatures.

The hemoglobin level did not show any
variation between the two batches, being
observed a decrease while increasing the
temperature and with a decrease in the number
of erythrocytes.

Quiroz-Rocha et al. (2009) has noted the fact
that the hematological analyses were not
significantly different between the pre-calving
and post-calving batches, compared to the
biochemical analytes (calcium, and
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phosphorus), at which the differences were
statistically assured.

The obtained results by Gavan et al. (2010)
revealed that the values of red cell count,
hemoglobin concentration and hematocrit
decreased after parturition and them increased
again in early to mid-lactation.

CONCLUSIONS

The use of the volcanic tuff in the cows' feed
during the pre-calving period and the first 2
weeks after calving determined a lower
variation of the calcium and phosphorus values
in blood.

In the case of magnesium from the blood
samples taken from cows there were no
differences noted in the pre- and post-calving
periods.

For the experimental batch, the differences in
values of the three hematological parameters,
erythrocytes, leucocytes and hemoglobin,
during the pre-calving and the first 2 weeks
post-calving, show slight diminishes but which
are not statistically provided.

The number of white blood cells, erythrocytes,
and hemoglobin ranged from normal
physiological limits in the lactation period, and
was not influenced by the administration of
zeolite in the ration of dairy cows.

As a consequence, it is necessary to balance the
nutrition of dairy cows, being useful to take
into account the level at which the mineral
elements are not toxic to the organism, the
requirements of this category of bulls, as well
as the mineral content of the feed structure of
the rations.
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Abstract

Following the research executed in a vegetal farm, the analysis of several types of plants assortments (sunflower,
autumn barley, corn and wheat), with regards to the agricultural technologies applied, as well as their economic
impact, with the purpose of determining improvement measures regarding structure of cultures and economic-financial
performances within future years. The yields per unit area were determined by the varieties and hybrids used in each
crop, by the applied crop technology, by the quality of the agricultural work carried out and by the pedological and
climatic conditions. The average yield on crops was as follows: 3,500 kg/ha for wheat, 5,000 kg/ha for winter barley,
2,500 kg/ha for sunflower, 6,000 kg/ha for maize. The total crop yield was conditioned by the production capacity per
unit area and cultivated area. Thus, total crop yields were as follows: 2,975 t wheat, 750 t barley, 1,375 t sunflower,
600 t corn. The obtained products were fully utilized on the market, with the exception of wheat. Of the total production
of 2,975 t of wheat, 950 t were allocated to the landowners in the company, each providing an in-kind rent of 500 kg of
wheat per hectare. Therefore, only 2,025 t of wheat became the commodity production, meaning 68.06% of the total
production obtained in this crop.

Key words: assortment, technology, fodder plants.

INTRODUCTION The matter can be explained by improper
technical endowment, decreased efficiency per

Feed technology develops the main elements of  ha, and the ineptitude of the management.

technology in maintaining the permanent and

temporary meadows, for the cultivation of = MATERIALS AND METHODS

annual and perennial fodder plants, and helping

to provide sufficient quantities of good quality =~ The seed represents the base of the growth of

feed (Ignat, 2000). the harvest. The efficiency of all technological

Regarding from a viewpoint of economic links that apply in vegetal production depend

structure in the rural area, agricultural actions on the quality of the variety or the hybrid with

maintain generally the majority of land,  which it is worked (Onisie and Jitareanu,
agriculture being considered consequently as 2000).

the mainstay of the rural economy. There are the varieties and hybrids used:

The rural area is, from an occupational - for wheat cultivation the varieties were
standpoint, prevalently a manufacture surface, used: Crina, Alex, Dropia;

where the activities of the primary districts hold - for corn cultivation the hybrids were used:
a fairly high value on the economic ladder. Florencia, Furio, Raissa;

The agricultural-victual fields (field culture, - for fall barley cultivation the varieties were
grass plots, vegetable farming, viticulture, fruit used: Madalin, Orizont, Precoce,
plantations, animal breeding, forestry and Productiv;

exploit) requires understanding that (and with - for sunflower cultivation hybrids were
future comprehension too) a plot of 0.5-10 ha is used: Favorit, Festiv, Rigasol, Performer;
enough for a family just to support itself, by - for sowing wheat the seed was treated with
traditional agricultural methods, albeit not Vitavax 200 in a dose of 2 1/t per seed.
enough to ensure that the entire population is After canola cultivation, sowing the wheat was
fed (Ionel, 2003). done at the beginning of October, and after
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corn and sunflower the study was continued
until the second round of 10 days of October.
The used density was of 500 kg/m” resulting
quantity of seed used 230-260 kg/ha according
to the indices of quality of the seed.

In spring after the snow melted the fertilization
with ammonium nitrate worked started.

The combat against the weeds started towards
the end of April with the herbicide Mustang in
doses of 0.5 I/ha.

The harvesting began halfway through June
and it continued until the beginning of July due
to small breaks for hoarding production and
price fluctuations on the market.

The harvesters SEMA 110 existing in the unit
as well as a borrowed CLAAS were used.

RESULTS AND DISCUSSIONS

In terms of profit per hectare, the most efficient
crops are in order: autumn barley with 734.88
lei/ha, sunflower with 710.97 lei/ha, corn with
698.27 lei/ha and on the last place autumn
wheat with 266.68 lei/ha.

Taking as a point of reference the profit per
kilogram of production, the hierarchy of crops
is the following: sunflower, barley, corn, and
winter wheat.

Depending on the rate of profitability, first was
barley, then corn, sunflower, and last place
wheat.

In order to establish the crop hierarchy by
several criteria reflecting profitability, namely:
income per ha, profit per hectare, profit per
kilogram, rate of profitability, there was used
the point method. Thus, each culture was
awarded a number of points based on the
performance achieved by these criteria.

The average production was the following:
3,500 kg/ha wheat, 5,000 kg/ha fall barley,
2,500 kg/ha sunflower, 6,000 kg/ha corn. The
total production obtained by cultivation has
been conditioned by the yield in the unit of
surface and cultivated surface. Thereby, the
total productions were the following: 2,975 t
wheat, 750 t barley, 1,375 sunflower, 600 t
corn (Table 1, Figure 1, Figure 2).

Table 1. The average and total production

Production | Wheat | Barley Sunflower | Corn
Average 3,500 | 5,000 2,500 6,000
(kg/ha)

Total (t) 2,975 | 750 1,375 600
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Figure 1. Average productions (kg/ha)
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Figure 2. Total productions (t)

According to the hectare profit prism, the most
efficient cultivations were in order: the fall
barley with 734.88 lei/ha, sunflower with
710.97 lei/ha, corn with 698.27 lei/ha and fall
wheat with 266.68 lei/ha (Figure 3).

The analysis of the total costs of production:
For achieving the mentioned cultivations, the
vegetal farm spent 585.21 thousand lei, total
which was spent determined by the cultivation
surface and cost of each hectare.

The percentage of each cultivation was:
47.84% wheat, 30.97% sunflower, 6.07% fall
barley and 5.51% corn (Figure 4).
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Figure 3. Profitability of the cultures
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Figure 4. Total production costs
CONCLUSIONS

The analyzed vegetal farm has met the
following difficulties in vegetal production:

- the aggressive climatic conditions, which
affected the production and costs;

- the increased price of the material has an
impact on the level of spending with
mechanical work, lack of necessary diesel,
even in the sowing company;

- increased price of fertilizers restricted the
cultivators from applying the recommended
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doses of modern technology, with unwanted
effect towards the performances in production
and decreasing in fertilizing the soil;

- the absence of a price of acquisition
guaranteed influenced the profit level, even
though the cultivations were rentable, the
increased offer on some products led to the
decrease of the acquisition price on the market;
- the increased price of the pesticide and
herbicide, of the chemical substances used
against diseases and pests determined the
farmers to use more reduced doses;

- due to the high rates on the credits by the
bank the loans became unappealing and the
financial resources of the economical agents in
agriculture had to restrict to the profit which
wasn’t enough for the production.

Taking into account the economic aspects of
using the cultural assortment and specific
technology, this study lead to the conclusion
that the farm must diversify its cultural
structure:

- call upon varieties and well-performing
hybrids, resistant to drought, illness and pests;

- sign farm contracts on prices bartered with the
input providers;

- sign advantageous commercial contracts with
the beneficiaries in order to have safe sales and
profit.

Taking into consideration the economic
efficiency on cultures, analyzed through the
prism of income per hectare, profit per
kilogram of product and return rate the
hierarchy of the cultures was, in decreasing
order: barley, sunflower, corn, wheat.

Taking this into account, in the future we must
focus on a better strategy to settle culture
structure by increasing the culture area for the
plants that ensure a higher rentability.
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Abstract

The new systems which assess the nutritive value and determine the nutrient requirement triggered changes in the
manner of formulation and development of optimized pig diets. The purpose of this paper is to present a viewpoint on a
possible solution for diet optimization. We considered the determination of a possible ,,common denominator” between
the nutritional requirements, mathematical algorithms that can be applied to the stated problem and the economic
aspects assimilated as purpose functions in formulating the mathematical models that are used.

Key words: mathematical modelling, energy metabolism, protein metabolism, pig nutrition.

INTRODUCTION

One of the characteristics by which we can
estimate the stage of development of a certain
discipline is its degree of mathematization.
Thus, Galileo Galilei said that ,,The great book
of nature can be read only by the one who
knows language in which this book was written
and this language is the mathematics”.

Truly important is the effective contribution
and not the sophistication or elegance of the
used mathematical instrument.

A relatively simple mathematical idea ca have
an unexpected effect if used with skill. On the
other hand, very elegant mathematical
considerations may be of no use for the actual
problems of that particular discipline.

MATERIALS AND METHODS

One can distinguish a number of 4 stages of the
contribution of mathematics to the development
of a scientific discipline:
Stage 1: Data collection,
interpretation.

analysis and

Stage 2: Quantitative formulation
scientifically principles and empirical laws.

on

Stage 3: Regarding the mathematical
development of a model we can perceive two
trends concerning the very operation of
modelling. A first trend is the exaggerated
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simplification of the concrete situation, which
has the advantage of increased possibilities for
effective mathematical developments allowing
the use of the model in a large range of
different contexts.

A second trend, more and more present, due to
the development of the computing capacity, is
to include in the model as many as possible
characteristics of the concrete situation and to
use numeric methods to obtain the results.

Stage 4: Utilization of the mathematical
models for the progress of the scientific
knowledge

A mathematical model once developed and its
predictions inferred by reasoning, we can ask
ourselves can we use this material past its
simple adequacy. In many cases the model and
its predictions can lead us either to discovering
and rendering evident unknown aspects or to
clarifying others partially known.

RESULTS AND DISCUSSIONS

A mathematical model of the energy and
proteic metabolism applied to pigs

NORMS FOR GROWING AND FATTENING
PIGS

@) Body weight and chemical composition
assessment



The body weight (kg), function of age, is
calculated with a Gompertz equation:

eB(t-t%)

G=Axe kgl (D
where:
A = body weight at maturity
B = growth coefficient
t = age in days
t* = inflexion point, the time in days when
the gain peaks

The net weight Gn may be assessed with the
formula:

Gn = G/1,05 kgl (2)

and the net weight gain AGn is the sum
Pr (retained protein), Lr (retained lipids),
Cen, (retained ash) and Ar (retained water).

For young boars:

X =e —2,633+0,08t—0,0014t%+0,0000154t3—0,0000000793t*+0,0000000001513t>

For young sows:
xX=e

For castrated pigs:

X=e —2.074+0.6364t—0,001317t%+0,0000168t3—0,0000000977t*+0,0000000000206¢>

—2,633+0,08t—0,0014t%+0,0000154t3—0,0000000793t*+0,0000000001513t>

The values Pr, were calculated with the
formula

Pr=B X Pt xIn (%) [kg]  (3)

where Pt, kg is given by the relation:

eB(t=t¥)

Pt=Pixe kgl (4

values B and Pt are given in the gable below,
which also shows the maximal values of

Pr and of the minimal ratio FL,—:

The daily gain of lipids Lr was calculated with
the ratio Lr /Pr:

Lr =xX Pr [kg] (5
where o was calculated differentiated by
males, females and castrated pigs according to
the age (Burlacu et al., 1996):

The daily retained water and ash (Ar + Cenr) are calculated with the relation:

Ar + Cenr = X Pr
where 3 has the following values :

For young boars and castrated pigs:
B = ©2-739-0.0434t+0,000421t?~0,000001325¢>
For young sows:

t

t
703 4+ 4.154 X e 74484

B=37.423x e 1.

The net weight Gn ([kg] ataget + 1) =
Gn + AGn (at moment t), where ¢ initial = 35
days, and Gn initial = 9.5 kg for all sexes and
categories

(2) Assessment of EM norms

EM = EMm + EPr + ELr [M]/day] (12)

for the calculation of EM
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kgl  (6)
[kg] @)
[kg] (8)
[kg] (C)]
[kg]  (10)

EMm = requirement of metabolisable energy
for maintenance [MJ/day] [kg] (11
EPr = requirement of metabolisable energy for
body protein synthesis [MJ/day]
ELr = requirement of metabolisable energy for
body fat synthesis [MJ/day]
the following formulas are to be used:
EMm = 1.75 x Pt"7> [M] /day](13)
EPr = 54 X Pr [M]/day](14)
ELr =53 X Lr [M]/day](15)
where:

Lr (lipid gain,inkg.) = 1,1 x Pt%%7 xPr



(3)  Assessment of the norms of available
protein and limiting amino acids
PA = Pm+ Pr:0.813 [kg](16)
where:
Pm (net protein for maintenance)
Pm =0.04x Pt [kg] (17)

Pr = gain of body protein [kg] 0.813 is the
output of PA utilization for Pr

lysine requirement = PA X 70 [g]

met. + cys. requirement = PA X 40 [g]

tryptophan requirement = PA X 15 [g]

threonine requirement = PA X 45[g]

PARTICULAR CASES OF DIET
CALCULATION (RESTRICTED

FEEDING)

In the practice, we are often confronted with
situations when feeding is restricted. In this
situation (restricted feeding), the manner of
calculating changes. Therefore, we are presen-
ting subsequently the manner of calculation of
the requirement of energy and amino acids:

Inputs: Body weight: G [kg]
Average daily body weight: AG [kg]

Age: t [days]
Parameters: B, Pt, Pr,t* — with the values and
significance as shown above

Stage 1. Calculation of the requirement of
metabolisable energy and protein

. .. L .
corresponding to the minimal P—: ratio
.. L .
The value of minimal é ratio was calculated
using the experimental data:

Lr

7).

where for the commercial castrated type we
used the following values:

b

t—c

1+e a

=at kgl  (18)

a = 0.677; b = 1.95;

c = 148; d = 23.63

The value of the retained protein is given in this
case by:
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AG
Lr

P_)min * ﬂ)

T

= 1.05 (1 +(

kgl (19)

where: AG average daily gain [kg]

For

B, Pt,Pm,PA,EMm, EPr,Lr,ELr,EM, LizD, M +
CD,TRID,TREONINAD the formulas from the
above relations are to be used.

OBSERVATION 1: The dimensions important
in determining the requirement of energy and
protein according to this system of calculation
are the metabolisable energy EM and the
available protein PA.

The two calculation stages presented above
show a striking fact, at first sight, but perfectly
justified physiologically: for a restricted
feeding and lower weight gains than the
maximal values, there are variable values of the

Lr

mel),., ),

involves the existence of norms that belong to
some intervals:

EM € [EMpin; EMmay]

PA € [PAmin; PAmax]
In other words, for a set daily gain, for each

. Lr
ratio —
Pr

’

Lr . i .
value P there is a distinct norm of protein and

energy.
Observation 1 is shown graphically in Figure 1.

AG-fixed
AAL 4
A y
EM,.i0 EMpax

Figure 1. Observation 1

Any pair EM, PA of segment AB represents
pertinent values to obtain the set weight gain.
Obviously, each time there will be a different

quality indicator as given by % ratio.



OBSERVATION 2: 1t can be immediately
observed that the protein norms assessed with
the system presented here eliminate the value
of the digestible protein. Yet, diet optimisation
also involves the essential use of an equation in
PBD.

The connection between PBD and PA is given
by the biological value of the diet:

VB —PA PBD pa 0<VB<1
= — = —_—
PBD VB’

As VB cannot be known beforehand it results
that the norm of PBD depends on the nature
and structure of the dietary raw materials, since
it is no longer unique the value of PBD can no
longer be used traditionally in the ‘“norm
tables” even though diet optimisation is done
using the digestible nutrients.

Stage I1. The calculation of the requirement of
metabolisabe energy and protein corresponding

. . Lr
to the maximal ratio o

We calculate the maximally ingested
metabolisable energy:
EMpqy = 44(1 — 700204%), M]]

We calculate the maximal value of the retained
protein with the formula:

A

Pt
PR ux = B X Pt X lnP_t

With the formula
EPr = 54.6 X Pr, [M]/day]
we calculate the energy required to retain the
protein corresponding to Pr max.
We calculate the energy required to retain
lipids:
Elr = EMyq — EM,, — EPr — Q' [M]]
Which gives the maximal value for the retained
lipids:
= [kg]
Thus, we obtained the maximal ratio retained
lipids / retained protein:

(Lr) Ltax

Pr/max  Plmin

We then use the same procedure of calculation
as in stage I, starting with the calculation of Pr
inclusive.

The dependence of PBD requirement function
of the biological value of the diet is shown in
Figure 2.

erax

PA-fixed
ABD,.. c
ABD, . D
VBrin VBpax

Figure 2. The dependence of PBD requirement function
of the biological value of the diet

The dependence of PBD requirement function
of the available protein is shown in Figure 3.

PA i PA PA .

Figure 3. The dependence of PBD requirement function
of the available protein

Figure 4 shows graphically the connection
between EM and PBD.

AG-fixed

min

PBD i

1G VB

EMmm EMH‘\QX
Figure 4. Connection between EM and PBD

Any point in the trapeze EFGH is a norm
expressed in EM, PBD for a set AG.

The existence of an area EFGH for the
requirement of EM and PBD is due to the two
parameters

L L L
€1 (), o
Pr Pr/min \P"/max

VB e [VBmin; VBmax]-



OBSERVATION 3. For simplification, the
tables may show the average values for EM and
PA (and therefore for amino acids too).

EMmax + EMmin

EMiaper = 2
PA + PA,,;
PAyype; = max _ min
CONCLUSIONS

Mathematical modelling can contribute to the
agricultural scientific knowledge in many
ways, some of which are presented below:

(1)  Biological hypothesis expressed in
mathematical language can offer a description
on quantitative understanding of the biologic
problems.

2) Stimulation of the mathematical
modeling can prove a conceptual frame which
can contribute to the discovery of unknown
domains, and can stimulate the appearance of
new ideas and of experimental approaches on
more rigorous basis. The scientific researcher
can waste the resources solving false problems,
and the specialist in development can transmit
these information to the producers, who might
even use them.

(3) A mathematical model can provide a
way through which the data accumulated by
research can be put to use by the farmers in a
readily accessible form.

(4)  The practical advantages of the methods
produced by search can be studied with a
model, stimulating thus the use of improved
methods.

5) The mathematical modelling determines
the appearance of experiments which are less
ad-hoc, because with the help of is easier to
design experiments which to answer certain
research requirements, of to dissociate between
alternative mechanisms.

(6) Within a system with more components,
the model offers a manner of gathering the
knowledge on the component parts in order to
give them a correct image on the behavior of
the whole system. Thus, the information
regarding the energy content of a concentrate is
useless in the absence of the data on prices of
the end products.

7 Modelling can contribute to securing a
strategical and tactical backing for a research
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program, justifying the activity of the scientists
and promoting collaboration.

®) A model can be an efficient means to
summarize data, and a prudent method of
interpolating and extrapolating.

) The data becoming more and more
precise, but more and more expensive, a model
can use data more efficiently, sometimes using
them better.

(10)  The power of prediction of an efficient
model can be used in many ways: research,
development, managing, planning priorities.
For example, a model can offer answers to
questions such as: What if ...?; Which would
be the consequences of cutting the concentrate
intake in cattle on the milk yield and forage
requirement? Which would be the effect of
increasing the weaning weight of calves on the
subsequent meat production? etc.

In connection to the concrete activity in
biomathematics we note there main directions:
in genetics, physiology and biotechnology.

The differences existing between the three
domains can also be found in the mathematical
models mostly used. In genetics and breeding
the population studies require probabilist
methods while in the other two domains the
determinist mathematical disciplines seem to be
more adequated.

As concerns the problems connected to the
interdisciplinary team we must say that any
attempts of interdisciplinary study are useful.
For the mathematicians the presence of another
specialist for dialogue is essential. The quality
of the model depends on the quality of the
dialogue, and the quality of the dialogue
depends on the quality of men and on the
working atmosphere.
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Abstract

The study followed the effects of combined add of fodder additives (YEA-SACC 1026+Actigen) on production and
consumption indices and on health status in broiler chickens. The experiments were done on 50 Ross-308 broiler
chickens, grouped in two lots, with 25 capita/lot and during 42 days. In the experimental lot, in the mixed fodder were
added YEA-SACC 1026+Actigen in same proportion of 0.1%+0.08% in starter phase 1 (1-14 days), in production
phase 2 (15-35 days) and in finishing phase 3 (36-42 days). For the control lot was used only mixed fodder. During the
experiments were followed the average body weight, daily body gain and fodder consumption and conversion index,
and for the health status were effected blood analyses.

The combined use of probiotic YEA-SACC 1026+prebiotic Actigen in experimental lot determined the increase of body
weight with 20.45%, daily body gain with 13.78% and the decrease of fodder conversion index with 7.32% given to
control lot. The blood index analysis for glutation peroxidase (GPx) was better in experimental lot with 100.76 U/ml HT
given to control one with 74.42 U/ml Ht.

Key words: meat broilers, YEA-SACC 1026+Actigen, blood indices, production performances.

INTRODUCTION (USA), obtained from the cellular walls of
Saccharomyces cerevisiae yeast, cultured on a
Having in view that starting with January 2006, complex mixture of sugars. The effected

European Union interdicted the use of  studies on its action manner marked that
promoters, basis on antibiotics in farm animal prebiotic blocks the pathogen bacteria and has
fodder, it became necessary to find some  immune stimulating characteristics determining
alternatives (EC Regulation No. 1831 2003; De the reactivity increase of intestinal lymphocytes
Jong et al., 2012). as transformation consequence of lymphoblasts
Such promoter is the probiotic YEA-SACC and increasing phagocytosis capacity of blood
1026 with important role in increasing the  white cells (Nawaz et al., 2016; Patterson and
fodder assimilation degree and its efficiency. Burkholder, 2003).

The living culture of Saccharomyces cerevisiae ~ Actigen is the second generation of unique
raised on yellow maize, malt and molasses, has bioactive fraction, derived from external
subsequent composition: minimum 28% of  cellular wall of a specific yeast strain,
pure protein, minimum 6% of pure fat, Saccharomyces cerevisiae, selected by Alltech
maximum 14% of pure fiber, maximum 8% of =~ Company®. Depending on targeted species,
dry substance and contains minimum 5 millions  their age and selected protocol, the Actigen is
of cells/gram. The increased concentration  included to a rate of 200 to 800 g/ton of poultry
degree of product leads to a reduced daily  fodder.

administration dose, thus in meat chickens and ~ Concerning the performances of this product,
generally in poultry, the administration dose is some researches (Paryad and Mahmoudi, 2008)
1 kg/ton (Mohnl, 2011). observed that administration of probiotic YEA-
An extremely efficient prebiotic, basis on SACC 1026 in different doses in meat chickens
oligosaccharides, is represented by Actigen  registered the best results in experimental lots
product of Alltech Company® from Kentucky = as concerns the their body weight, fodder
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conversion index and health status given to
control lot.

Gheisari and Kholeghipour (2010), pursuant to
living yeast administration in meat chickens
(dose of 0.1%), obtained the best results for
body weight (2780.87 g given to 2762.179 g),
for average daily gain (55.93 g given to 55.57
g) and for fodder conversion index (1.82 given
to 1.87) comparatively with the control lot and
other experimental ones, in which the living
yeast was administered in dose of 0.2% and
0.3%.

Another researchers as Gao et al. (2008),
administrating living Saccharomices cerevisiae
yeast in meat chickens (dose of 2.5%) obtained
the best result concerning the body weight
(2459 g given to 2378 g in control lot), average
daily gain (57.5 g given to 55.6 g in control lot)
and fodder conversion index (1.95 given to
2.03 in control lot).

The aim of our study was to follow the effects
of combined add of some fodder additives
(YEA-SACC 1026+Actigen) on production
and consumption indices and on health status
expressed by blood indices in chicken broilers.

MATERIALS AND METHODS

The researches was effected during September
and October 2016 in the Biobasis of Poultry
Farming Discipline from Department 2-
Technological Sciences, Faculty of Animal
Science and Biotechnologies, UASVM Cluj-
Napoca, on a number of 50 meat chickens of
(Ross-308 hybrids). Ross-308 is a tetralinear
hybrid, created by Ross Breeders Company®
from United Kingdom (www.aviagen.com), it
is a pretentious hybrid as concerns the fodder
quality, but is less pretentious for microclimate
conditions (Van et al., 2010). The chickens
were distributed in two lots of 25 capita/lot
during a time period of 42 days. For the control
lot L(M) was administered simple combined
fodder having the same protein level as for
experimental lot LI1(E). The administered
combined fodder provided 3030 kcal ME/kg in
the first phase, 3134.8 kcal ME/kg in the
second phase and 3144 kcal ME/kg in the
finishing one. As concerns the level of crude
protein, it was of 22.76% in the first phase,
21.31% in the second phase and 19.94% in the
finishing one, providing a good biological
value according to fodder energetic level.
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During 42 days, in lot L1(E) was added in
combined fodder the probiotic YEA-SACC
1026+Actigen in proportion of 0.1%+0.08% in
starter phase 1 (1-14 days), in proportion of
0.1%+0.08% in production phase 2 (15-35
days) and 0.1%+t0.08% in finishing phase 3
(36-42 days). The fodder and water were ad
libitum.

For the control lot L(M) was used only mixed
fodder. The chicken broilers benefited of the
same breeding system and identical
microclimate and feeding conditions. The
experiment was done having into consideration
all attendance and feeding rules specific for
Ross-308 hybrid (www.aviagen.com).

During the experiment period, no vaccines or
medication were done.

The chickens of two lots were weighed at the
experiment start and further weekly, having in
view the body weight, daily gain, fodder
consumption and fodder conversion index.
After 42 days, from each lot were collected 5
blood samples for health status parameters’
analysis. The blood analyses were effected with
Spectrofotometer UV-VIS  Screen Master
Touch (Medical Lab of Veterinary Medicine
Faculty). The experimental data were
statistically analyzed with Student test by
GraphPad InStat ver.3.10 program.

RESULTS AND DISCUSSIONS

The average values and variability of body
weight in meat broilers on starter phase 1 (1-
14 days) are presented in Table 1.

Table 1. Average values and variability of body weight in
broiler chickens on starter phase 1 (1-14 days) (g/capita)

LIE) n=25
Age 0 YEA-SACC 1026 0.1%
(days) +Actigen 0.08%
XS, VY% XS, V%
lday — 44.64£058 658 44.52+0.58 6.60
Tdays 152204327 955 16540%%:354  10.13
l4days  363.60£1282 1162 4733200%£1298 1371

X=average; sy=standard error of average; V%=variation coefficient;
*p<0.05 significant differences;

**p<0.01 distinct significant differences;

**%p<0.001 very significant differences

Analyzing the data presented in Table 1 comes
out that there are not significant differences for
body weight between the lots at age of 1 day
old of broiler chickens. At 7 day from the
beginning, were observed distinct significant
values (165.40£3.54 g given to 152.20+£3.27 g),



but at 14 days between broiler lots appear very
significant differences (473.32+12.98 g given
to 363.60+12.82 g). Sarangi et al. (2016)
reported at 14 days a body average weight of
422.434+4.46 g in Vencobb broiler chickens fed
with basal diet and probiotic 100g/ton and
404.79+5.30 g in Vencobb broiler chickens fed
with basal diet and prebiotic 400 g/ton.

The body weight gain realized in starter phase
1 (1-14 days) is presented in Table 2.

Table 2. Evolution of average gain on starter phase 1

(1-14 days)
LI(E) n=25
Age Um L) YBA-SACC 1026
(days) n=25 0.1%
+Actigen 0.08%
At g 107.56 120.88
Phase 1 7 days % 100 112,38
(1-14 days) At g 211.40 269.04
14 days % 100 127.26

The average gain difference, realized during 14
days, was greater in experimental lot given to
control one, in L1(E) being observed after the
phase 1 a difference of 9.18% given to L(M).
These obtained values were greater than those
of Saiyed et al. (2015), which reported at 7
days only 110.10£3.62 g in experimental lots
fed with basal diet and probiotic 100g/ton and
only 103.74+3.06 g in broilers fed with basal
diet and probiotic 50 g/ton+prebiotic 250 g/ton.
Related to body weight average values and
variability in broiler chickens, obtained on
production phase 2 (15-35 days), there are
presented in Table 3.

Table 3. Body weight average values and variability in
broiler chickens during production phase 2 (15-35 days)

(g/capita)
LIE) n=25
Age D YEA-SACC 1026 0.1%
(days) +Actigen 0.08%
X4, V% X2, V%
AULE 303 6041282 11,62 473.32%%4£12.98  13.71
days
’:‘1;;; 644.80£17.62 13.66  787.96*%%2384  15.12
At 28
Ghye 1039642320 1120 1255.60436.53  14.54
’;;j: 1483.84£65.17 1462 1882.72%%%44.91  11.92

X=average; sy=standard error of average; V%=variation coefficient;
*p<0.05 significant differences; **p<0.01 distinct significant
differences; ***p<0.001 very significant differences

From this table data, it can be observed that at
28 days there are distinct significant differences
between lots L1(E) and L(M).

Comparing with our data, Sarangi et al. (2016)
obtained at 21 days only 698.86+£8.98 g in
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Vencobb broilers fed with basal diet and
probiotic 100g/ton that means with 11.30%
more reduced values.

The average body weight gain realized in this
production phase is presented in Table 4.

Table 4. Evolution of average gain on production phase 2

LI(E) n=25
((;:fies) om  HO0 yeasacc 1026
0.1%+Actigen 0.08%
At ¢ 2812 307.92
2days % 100 109.50
At ¢ 39484 467.64
flhg‘_:eszda g Wdys % 100 11843
Y8 At g 4442 627.12
35 days % 100 141.17

From these data can be observed that in lot
L1(E) was an increase of average body weight
gain until 28 days with +18.43%, and at 35
days with +41.17% given to lot L(M).

Saiyed et al. (2015) obtained at 35 days only
515.35+£7.23 g in broiler chickens fed with
basal diet and probiotic 100 g/ton+prebiotic
500 g/ton.

In the finishing phase 3, from 36 days to 42
days, the evolution of average body weight is
presented in Table 5.

Table 5. Body weight average values and variability in
broiler chickens on finishing phase 3 (36-42 days)

LI(E) n=25
Age 1;2;’15) YEA-SACC 1026 0.1%
(days) +Actigen 0.08%
X4, V% X5, V%
/3‘3355 1483.84465.17  14.62  1882.72%%+x4491  11.92
/3;352 2070.84+30.47 735 2494.4%%%422.4] 4.49

X=average; s,=standard error of average; V%=variation coefficient;
*p<0.05 significant differences;

**p<0.01 distinct significant differences;

**%p<0.001 very significant differences

From the presented data, there are observed
that differences values are very significant
between the experimental and control lots, and
these values are greater than those reported by
Sarangi et al. (2016) at 42 days of
1726.30+25.46 g in broilers fed with basal diet
and probiotic 50 g/ton.

The very significant differences during
finishing phase 3 could have as cause that from
fodder composition was eliminated “the
coccidiostatic” and replaced with the probiotic
and prebiotic additives.

As concerns the body weight gain on finishing
phase 3, the obtained data are presented in
Table 6.



Table 6. Evolution of average gain
on finishing phase 3 (35-42 days)

LI(E) n=25
(‘;agyes UM ];(:1\245) YEA-SACC 1026 0.1%
+Actigen 0.08%
At g 4442 627.12
Phase 3 35 days % 100 141.17
(35-42 At g 587 611.68
days) 42 days % 100 104.20

From the table data can be observed that during
finishing phase 3 the average body weight gain
in experimental lot LI(E) was greater with
+4.20% given to control lot L(M). Saiyed et al.
(2015) reported at 42 days values of
499.40+£21.42 g when the broilers were fed
with basal diet and probiotic 100 g/ton
+prebiotic 500g/ton and 535.58+4.00 g when
the broilers were fed with basal diet and
prebiotic 500 g/ton.

As concerns the average fodder consumption
during the experiment, the data are presented in
Table 7.

Table 7. Evolution of fodder consumption in broiler
chickens’ lots during the study (1-42 days)

LI(E) n=25
Age UM L(:M) YEE\-S)ACC 1026
(days) n=25 0.1%+Actigen 0.08%
At 7 days g 34.03 36.28
Starter At 14 days g 36.05 37.71
phase 1 Average
(1-14 days) consumption g 35.04 37.25
phase 1
At 21 days g 63.15 68.96
Production At 28 days g 116.22 122.14
phase 2 At 35 days g 159.55 149.75
(15-35 days) ~ Average
consumption g 112.97 113.61
phase 2
Finishing
phase 3 At 42 days g 188.71 199.62
(36-42 days)
Average X+  99.61+ 102.42+
daily Average Sy 24.37 26.92
consumption consumption/ g
on entire day/capita s 59.43 67.25

period
X=average; sy=standard error of average; s=standard deviation

From the presented data can be observed that
even the average fodder consumption in
experimental lot was greater than control one,
there not existed statistical differences between
the two lots. Compared to our data, Saiyed et
al. (2015) reported more reduces values on
entire period of 83.80+1.21 g/bird/day in
broiler lots fed with basal diet and probiotic
100 g/ton+prebiotic 500 g/ton.

The fodder conversion index data during the
experimental period are presented in Table 8.
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Table 8. Evolution of fodder conversion index during
entire experimental period

LI(E) n=25

ﬁf 9 UM ES\;S) YEA-SACC 1026 0.1%

Y +Actigen 0.08%
Phase 1 Kg/Kg 1.53 1.33
(1-14 days) 100 86.92
Phase 2 Kg/Kg  2.11 1.70
(15-35 days) 100 80.56
Phase 3 Kg/Kg 225 2.28
(36-42 days) 100 101.33
Final average on Kg/Kg  1.96 1.77
entire period % 100 90.30

The fodder conversion index was reduced with
—9.70% in experimental lot L1(E) given to
control one L(M). The analysis of these fodder
conversion indices explain the efficiency of
probiotic YEA-SACC 1026 combined with
prebiotic Actigen, resulting that they reduced
the index value in experimental lot given to
control one. Sarangi et al. (2016) reported on
entire period (0-42 days) an average value of
1.72+0.02 in broiler lots fed with basal diet and
probiotic 100/50 g/ton, and Gheisari and
Kholeghipour (2010) reported an average value
of 1.87 in broilers fed with basal diet and
prebiotic 0.3% powder of Saccharomices
cerevisiae.

As concerns the health status, expressed by
blood indices GPx (glutation peroxidase), Hct
(hematocrit), Hb (hemoglobin) and Ery
(erythrocytes), the obtained results were
different for the two studied lots.

The obtained GPx values are presented in Table

9.
Table 9. Values of GPx U/ml Ht (glutation peroxidase)

Samples I;l(ivsl) YEA—LS%AO(EI)C 1(1)1265 0.1%
+Actigen 0.08%

1 724 96.7
2 70.9 100.00
3 75.61 90.3
4 75.61 112.1
5 77.6 104.7

X£8, 74.42+1.21 100.76+3.67
S 2.71 8.22

V(%) 3.64 8.15

X=average; s,=standard error of average; s=standard deviation;
V%-=variation coefficient.

For this index, were not observed statistical
differences between the two lots, but analyzing
these values (GPx) comparing with those ones
obtained by other authors (Anderson et al.,
1978; Ammerman et al, 1980) cited by



Ashayerizadeh et al. (2009), there were proper
in lot L1(E) (Yea Sacc 1026) with 100.76 U/ml
Ht (maximum value permitted of 144.74 U/ml
Ht) and reduced in control lot L(M) with values
of 74.42 U/ml Ht.

In this way, comes out that prebiotic and
probiotic had positive influence on health status
of broiler chickens.

The values of blood count (Hct, Hb, Ery) are
presented in Table 10.

Table 10. Values of blood count (Hct-%, Hb-g/dl,
Ery-mill/mm®)

Specifi- Parameters L(M) LI1(E)
X UM
cation n 5 5
Het % X8, 28.88+0.52  29.8+0.72
S 1.16 1.62
V% 4.01 543
Hb g/dl X8, 9.93+0.24  9.93+0.17
S 0.55 0.17
V% 5.53 1.71
Ery millions/  Xig, 2.42x0.11 2.21+0.16
mm’ g 0.26 023
V% 10.74 10.40

X=average; sy=standard error of average; s=standard deviation;
V%=variation coefficient.

Citing the specialty literature, in meat broiler
chickens the normal blood count values are:
Hct-% is between 25.7 and 31.5%; Hb-g/dl is
between 7.65 and 10.6 g/dl; Ery-mill/mm’ is
between 1.7 and 2.7 mill/mm’ (Ashayerizadeh
et al.,, 2009). From our data comes out that
these values are inside the normal limit
parameters.

CONCLUSIONS

1. After we presented the obtained data comes
out that the use of probiotic YEA-SACC 1026
combined with Actigen in fodder of broiler
chickens determined a substantial improvement
of production and consumption indices.

2. The body weight at 42 days in experimental
lot L1(E) was superior with 20.45% given to
control lot L(M).

3. The average daily gain on entire experi-
mental period was superior in experimental lot
L1(E) with 18.82% given to control lot L(M).
4. Even the fodder consumption was greater
with 2.81% in experimental lot L1(E) given to
control one L(M), the fodder conversion index
was more reduced with 9.70% in experimental
lot L1(E) than in control one L(M).
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5. The health status was positively influenced in
experimental lot and the values of blood count
were in normal parameters.

6. The use of probiotic YEA-SACC 1026
combined with prebiotic Actigen in broiler
chickens’ fodder with the two mentioned doses
is recommended because they have positive
effects on all production indices and also on
health status.
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Abstract

Donkey milk is considered a substitute for breast milk. Because of its nutritional and compositional properties it is very
close to breast milk. Equine asinus can be considered suitable for feeding newborns, against cow's milk, which can
cause intolerance. We determined the physico-chemical parameters of donkey milk with CombiFoss FT. The total germ
count (TNG) was analyzed by BactoScan and the total number of somatic cells (TNS) by Fossomatic FC. Determination
of heavy metals in milk was performed by mass spectrometry to identify Pb, Cd, Cu and Zn. Heavy metals are present in
the environment but also in food and can cause serious health problems to the consumer. For the consumer, the main
source of cadmium exposure is the food they consume, water and smoking. Cd contamination of dairy milk may also be
due to the use of Cd-based chemicals, fertilizers, feed and waste water.

Key words. donkey, heavy metals, lactation, milk, protein.
INTRODUCTION

The donkey milk is a complex aliment, due to
its chemical composition (protein, lizozim, fat
acids, vitamins) and it represents an important
nutritive contribution to the human organism
(Shibamoto et al., 2009). Milk is a beneficial
aliment for the human organism, present in
daily nourishment, but it requires increased
attention, due to toxic chemical compounds that
may be present (microbiologic contaminants,
total number of germs, total number of somatic
cells). Among others, steel production, as well
as burning coal and waste can increase the
concentration of zinc in the environment. It can
be inhaled along with dust and smoke, taken in
through alimentation, or through exposure to
various work places. The quantity that
protrudes through the skin is relatively small.
Zinc can be stored in the entire organism
(ATSDR, 2007; Dash et al, 2013;
Mukhopadhyay et al., 2005). All these factors
(pollution, industrial activities, consumption of
contaminated aliments, energy production)
influence the human body over a prolonged
period of time and may cause a vast array of
health issues (Reimann et al., 2005; Concha et
al., 1998; Aposhian et al., 2004). It can be said
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that heavy metal particles are causing a large
number of drastic illnesses. Heavy metals find
their way into the human organism through
alimentation and cause concerning effects due
to bioacumulation (Vinodhini et al., 2008;
Coroian et al., 2017; Dash et al., 2013; Piver et
al., 1989).

The presence of heavy metals like Cd in
aliments is due to usage Cd based fertilizers
and residual waters (EFSA, 2009), as well as
packing various foods in metal cans. The
symptoms of prolonged intoxication with
relatively large quantities of Cd are mainly
coughing, irritability and pain associated with
chest burns.

Clinic analyses have highlighted the apparition
of pneumonia, respiratory obstruction, affected
pulmonary function as well as a decrease of the
organisms vital capacity (EFSA, 2009). For
acute intoxications we can observe: nausea,
looseness of bowels and dizziness (Muzi et al.,
2001; Vantroyen et al, 2004). Oral Cd
intoxications lead to severe irritation of the
gastro-intestinal epithelium accompanied by
dizziness, nausea, excessive  salivation,
abdominal pains, cramps, looseness of bowels
(Andersen et al., 1988). Pb intoxication cause
symptoms such as abdominal pains,



constipation, cramps, nausea and anorexia
(Rosenman et al., 2003). The purpose of the
research was to determine the physico-chemical
composition, the TGN and SCN present in
donkey milk under the influence of lactation
and geographical location, as well as assessing
the concentration of heavy metals present in
donkey milk.

MATERIALS AND METHODS

Physico-chemical analysis and TGN (Total
Germ Number) and SCN (Somatic Cell
Number) analysis of donkey milk

Donkey milk samples have been gathered from
traditional farms located in two areas: Silaj and
Cluj. A number of five samples have been
taken for each lactation and each location. The
milk has been harvested using traditional
methods (manual) in an appropriate hygienic
environment. The samples have been stored in
sterile containers, the ones allocated for the
physico-chemical and microbiological analysis
being refrigerated, while the ones assigned for
heavy metals analysis have been frozen. The
equipment used to conduct the physico-
chemical analysis was CombiFoss FT,
BactoScan for the TGN and Fossomatic FC for
the SCN.

The analysis of heavy metals in donkey milk
Heavy metals in donut milk were analyzed by
inductively coupled plasma mass spectrometry
or ICP-MS used to identify and quantify Pb,
Cd, Cu, and Zn elements. The samples have
been taken through the mineralization process
as following: microwave digestion of 1 ml of
milk, using 8 ml HNO; 65% and 2 ml H,0,
30%. The digestion process consisted of four
stages, as following: stage 1 - temperature -
145°C; pressure - 30 (bar); ramp time - 5 min;
maintenance time 15 min; stage 2
temperature -180°C; pressure - 30 (bar); ramp
time - 1 min; maintenance time -10 min; stage
3 - temperature -120°C; pressure - 30 (bar);
ramp time - 1 min; maintenance time - 15 min;
stage 4 - temperature -100°C; pressure - 0
(bar); ramp time - 1 min; maintenance time - 10
min. The equipment used was a Berghoff
MWS-3  (Eningen, Germany) microwave
digestor. The sample was cooled to room
temperature, dissolved in 25 ml of ultrapure
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water then filtered through 0.45 um cellulose
membrane. The concentration of heavy metals
were determined using an ICP-MS ELAN DRC
II Perkin-Elmer.

RESULTS AND DISCUSSIONS

The fat content of the donkey milk varies
according to lactation and the harvesting area
as follows: in lactation I, the fat content has the
lowest average values (0.74-0.85%) (Figure 1.
a). The highest values can be seen in lactation
IV (2.55-2.62).

Similar results have been reported for fat
(Coroian et al., 2016). The protein varies
similarly to fat, showing the lowest mean
values in lactation I (1.72-1.74%) and the
highest values in lactation IV (1.87-1.90%)
(Figure 1. b).

Lactose varies according to lactation as
follows: 6.71% in lactation I in the Salaj area
and the highest values are in lactation IV 6.89%
of Salaj area (Figure 1. ¢). The water content
ranges from 86.5% in lactation I, Sdlaj and
89.81% in lactation IV (Figure 1. d). The
results  obtained  for  physicochemical
parameters are in agreement with other studies
such as those reported by Gastaldi et al., 2010,
Husby et al., 2014, Cotte et al., 2003, El-Hatmi
etal., 2015.
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Figure 1. Fat (a), protein (b), lactose (c), water (d)
content of lactating milk according to lactation (I-IV)
and sampling area (Salaj and Cluj)

TNG varied in the 48.5 range, the lowest values
in lactation I, Salaj area and 85.5, the highest
values in lactation IV, Salaj area. TNS varied in
the range 230.1, lactation I, Silaj and 320.9,
lactation IV Cluj area (Figure 2. a, b).
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Figure 2. TNG and TNS from lactating milk according to
lactation and area Salaj (a) and Cluj (b)

129

The Pb ranged from 29.7 (ng/L) for lactation I,
in the Salaj area, showing the lowest values,
and 48.2 (ug/L) for lactation IV. The level of
Pb in donkey milk in the Cluj area varied in the
range of 19.59 (ng/L), lactation II and 32.6
(pg/L) in lactation IV (Figure 3, a and b). The
Cd ranged from 4.19 (ug/L), lactation I and
5.25 (ung/L), lactation 3, in the Silaj area. The
values for Cd are lower for donkey milk in
Salaj compared to the Cluj area. Cd in donkey
milk in the Cluj area varies between 5.66 (ug/
L), lactation I, and 6.89 (ug/L) in lactation IV.
Zn in lactation III in the Silaj area shows the
lowest level, 2761 (ug/L), and highest in
lactation IV, 3431 (ug/L). In the Clyj area, the
lowest level for Zn is 2019 (ug/L), in lactation
3 and highest in lactation I, 2430 (ug/L). The
level of Cu varied within the range, 196 (ng/L),
lactation III, and 320 (ug/L), lactation I, Salaj
area, and with lower values in the Cluj area,
with variations of 127 (ug/L), lactation IV and
266 (pg/L), lactation I (Figure 3 a, b). These
results are similar to those reported by Coroian
etal., 2017, for cow's milk.
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Figure 3. The content of heavy metals (Pb, Cd, Zn and
Cu) from lactation milk in the Salaj area (a) and Cluj
area (b)

Heavy metals studies have also been reported
by Malag et al., 2005, Caggiano et al., 2005,



Coni et al., 1996, and observe high amounts
depending on the area, feed, and the product
analyzed. The elimination of lead in the body
can be achieved through urine and faeces, and
in very small amounts is in the hair, nails,
saliva, human milk, sweat (Dale et al., 1994;
Hsu et al.,, 1981; ATSDR, 2007). Regarding
Cu, daily intake of food is up to 3 mg. With, it
has an essential role in the body. The sources of
contamination are mostly pesticides and copper
treatments and  copper-made  machinery
(Suharoschi, 2013). The highest exposures to
Cd are from food and tobacco, tobacco leaves
accumulate large amounts of Cd. Exposures
can also occur through contaminated water
consumption. Cd is able to bind to various
sulthydryl groups in proteins, being active in
plasma albumin (Voulvoulis et al., 2010). Once
food or water contaminated with cadmium is
consumed, it is eliminated in the faeces, it is
not absorbed in the body in the intestinal tract,
but it can be absorbed in the skin, muscles,
bones in the kidneys and the liver (Shaikh et al.
1980). Concerning the contamination with Cu,
the legislation imposes the following values
expressed in mg/kg: 0.5 mg/kg in milk; 1.5 mg/
kg in smoked and salted stalks; 2 mg/kg in
eggs; 3 mg/kg in cheeses, meat, canned and
semiconserve of peas in tomato sauce or
vinegar (Suharoschi, 2013). Plant products can
accumulate much larger quantities of heavy
metals. Plants can accumulate Cd in
concentrations ten times higher than soil
concentrations. Leaves of plants grown near
industrial, polluted areas can contain heavy
metals such as Cd that reach values higher than
570 mg/100 g (EFSA, 2009).

Cd poisoning causes anemia, hypoproteinemia,
hypoalbuminemia (Jablonska et al.,, 1971,
Solecki et al., 1991). Assessing the level of
heavy metals in milk is important because of
the risks they can cause to the human body. It is
important to establish the level of heavy metals
in the donut milk as it is used in the diet of
susceptible persons and those suffering from
food allergies.

CONCLUSIONS
The average values for heavy metals varied

depending on the lactation and the milk sample
area. Protein is a very important parameter,
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especially when talking about milk processing
in dairy products. The highest protein values
are for samples from lactation 3th and 4th
lactation, and the lowest values are for lactation
of lactation 1 and 2. The lactation and sample
collection area also affects the fat and lactose
content of the donkey.

Heavy metals showed the highest average
values in donkey milk samples in the Silaj area
and the lowest are the Cluj area. The donkey
milk in Salaj area showed the highest content in
Pb, Cu and Zn and the lowest in Cd. High
levels of Zn and Cu in the donut milk were
highlighted in all analyzed samples.
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Abstract

The aims of this study were to determine some fertility and milk yield traits of Simmental cows under intensive dairy
farm conditions in Konya region of Turkey, and to investigate herd management level by these traits. A total of 120
cows constituting the material of the study were grouped by parity (second and third) and calving season (winter,
spring, summer and autumn). Two milk yield groups were designed by taking arithmetic average of previous lactation
milk yield. The means for number of services per conception (NSC) and service period (SP) were found to be
2.37+0.016 and 92.0+5.32 days, respectively. Also, average daily milk yield (ADMY), and first and second lactation
milk yields were determined as 18.7+0.36 kg, 4756+59.41 kg and 5918.7+75.30 kg, respectively. While ADMY values in
cows with 3th parity were higher than those with 2nd parity (P<0.01), NSC of cows calved in the spring were found to
be lower (2.11£0.15) than those calved in summer (2.90+0.26) (P <0.05). In addition, the SP of cows calved in winter,
autumn and spring was found higher than those calved in the summer (P<0.01). The ADMY values cows of calved in
the autumn were higher than those calved in the winter and spring (P<0.001) and NSC means were found lower
(2.11%0.14) in cows with lower milk yield than those with higher yield (2.79+0.19) in the subsequent insemination
period (P<0.01). These results indicate that milk yield was adequate, NSC was high and SP was close to the upper
threshold. Finally, it is suggested that herd management indicators should exhaustively be reconsidered by fertility in
the investigated dairy farm.

Key words: Simmental, fertility, management, milk yield.

of cattle implies more calf and milk production
INTRODUCTION throughout the life (Uygur, 2004; Tekerli and
In recent years, herd size and intensification  Giindogan, 2005; Erdem et al., 2007; Bayril
process in dairy farms have increased rapidly  and Yilmaz, 2010).

(Uzmay et al, 2010). Therefore, herd  The increase in the numerical values of the
management strategies have importance in  fertility traits such as service period (SP),
terms of continuity of herd and sustainable number of services per conception (NSC),
production in the dairy enterprises produced in  calving interval (CI), and first calving age
intensive conditions. Considering that milk  (FCA) affect the production costs of enterprises
production of the main source of income of  in a negative way. Besides, these traits can also
these enterprises is also taken into  be affected by environmental factors such as
consideration, it is essential to attain ideal milk  parity, calving season and milk yield (Rafique
production from each cattle and calves per year et al., 1999; Ural, 2012). This circumstance
(Uygur, 2004; Yiiceer and Ozbeyaz, 2010; Erez demonstrates the importance of determination
and Goncii, 2012). Milk and fertility traits of fertility and milk yield traits for dairy
having economic value are mostly influenced  enterprises. To this aim, Cilek and Tekin
by herd management (Ozcelik and Arpacik,  (2005) calculated 305-day lactation milk yield,
2000; Uygur, 2004). Thus, knowing the traits SP and NSC of Simmental cows reared
of fertility and milk yield, which are part of  intensive conditions in Turkey as 4700+69.2kg,
herd management, have been regarded as the  93.942.03d and 1.76+0.04, respectively.
important  indicators  for  proper herd  Besides, positive correlations between 305-day
management (Bolacali and Oztirk, 2017). milk yield and SP (+=0.17; P<0.001) or NSC
Also, some researchers informed that  (r=0.09; P<0.05) were estimated. In a similar
controlling the reproductive performance traits study that conducted by Bolacali et al. (2017),
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average SP and NSC were determined as
116.41£1.43d and 1.75+0.03, respectively.
Morever, calving season of cows were found to
be effective on SP (P<0.01) and NSC (P<0.05),
while parity was only significant on NSC
(P<0.001).

Until now, many studies have aimed to
determine fertility and milk yield traits. Since
these parameters are considered to be a
consequence of herd management,
determination of these elements in large herds
is important for solving the problems in the
current husbandry practices. Also, it is believed
that herd management elements will be
beneficial to maximize the genetic capacities of
cows and to constitute profitable production
infrastructures. The objectives of this study
were to determine some reproductive and milk
yield traits of Simmental cows reared under
private enterprise conditions and to examine
the herd management situation of the enterprise
in terms of these traits.

MATERIALS AND METHODS

In this study, a total of 120 Simmental cows
reared under intensive dairy farm conditions in
Konya region of Turkey was investigated.
While SP and NSC values of cows belonging to
2014-2017 years were chosen as the milk yield
traits, average daily milk yield (ADMY) and
lactation milk yield (LMY) of cows in this
period were used as the milk parameters.
Besides, the calving season and parity of cows
in the dairy enterprise were also recorded.
Relevant milk and fertility records were
recorded with computer-aided herd
management system in the enterprise. The cows
chosen as the experimental material were
grouped by parity (2nd and 3rd lactation) and
calving season (autumn, winter, spring and
summer). Also, a single value was obtained by
taking the arithmetic mean of previous lactation
milk yields (5918.7+75.30 kg) of the cows.
Those with low values from the mean were
classified as the first group (Group-1:
4502.9+42.65 kg) and the high values were
taken to the second group (Group-2:
6666.0+104.48 kg). Milk yield, parity, and
calving season were grouped as above and the
effects of these factors were investigated by
using variance analysis technique.
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The following mathematical models
applied:

For SP and NSC: Yij=p+aiteij

where, Yij: p: population average, ai: i. effect
of the milk yield groups, i= low yield (Group-
1), high yield (Group-2), and eij: random
residual term.

For SP, NSC and ADMY: Yij=p-+aitbj+eijk
where, Yijk: p: population average, ai: i. effect
of calving season (i= autumn, winter, spring
and summer), bj: j. effect of parity (j=2, 3), and
eijk: random residual term.

Effect of milk yield on NSC and SP, and effect
of lactation number on SP, NSC, and ADMY
were revealed by independent simple #-fest. In
addition, the effects of the calving season on
SP, NSC and ADMY were determined by one-
way ANOVA. In the all statistical analyses,
SPSS 20.0 program was used.

were

RESULTS AND DISCUSSION

In this study, mean lactation milk yields of
Simmental cows reared in intensive conditions
were found as 5918.7+75.30 kg (Table 1).
These results were found lower than the
findings of Koc (2011); Erdem et al. (2015);
Kucuk-Baykan and Ozcan (2017), and higher
than the findings of Cilek and Tekin (2005);
Ozkan and Gunes (2007) and Kocak et al.
(2008). Differences in the obtained findings
might be caused by the variation in the environ-
mental factors in the rearing conditions, and
various genetic potential levels of the animals.

Table 1. Lactation milk yield by groups
Lactation Milk Yield (kg)

n

Group 1 71 4502.9+42.65
Group 2 49 6666.0+104.48
Mean 120 5918.7+75.30

The means (£SE) of NSC and SP values from
the examined reproductive traits were found as
2.37+0.12 and 92.0+5.32d, respectively (Table
2). In the similar studies those conducted in
Turkey conditions, Cilek and Tekin (2005),
Erdem et al. (2015) and Bolacali et al., (2017)
calculated the means of these paremeters to be
1.76+0.04/93.9+2.03d;  1.96+0.05/92.8+1.46d
and 1.75+0.03/116.41+1.43d, respectively. As
seen, the findings obtained here for NSC were
found to be higher than the values reported by
Cilek and Tekin (2005), Erdem et al. (2015)



and Bolacali et al. (2017). However, the values
determined for the other reproductive
performance SP were found lower than the
findings of Bolacali et al. (2017), while
agreement with the results of the studies
conducted by Cilek and Tekin (2005) and
Erdem et al. (2015). According to these results,
it can be mentioned that SP values were close
to the upper limit of the acceptable levels for
the enterprise in which the study were
conducted. However, the results obtained for
NSC were found as higher than the normal
values. In this sense, rechecking insemination
and detection of estrus applications in the herd
might especially be advised. In this study,
LMY affected NSC (P<0.01) but not affected
SP (Table 2). The average NSC of cows with
high LMY (2.79+0.19) was found to be higher
than those with low LMY (2.11£0.14). Cilek
and Tekin (2005) reported the positive
correlations between milk yield and NSC or SP
values. Based on these findings, it can be said
that high milk yield had a negative effect on
some reproductive traits. This case might be
attributed to the changes in the endocrine
system of cows and reduction in the immunity
due to physiological stress (Nebel, and
McGilliard, 1993; Cilek and Tekin, 2005;
Walsh et al., 2011).

Table 2. Means (+SE) of NSC and SP by LMY groups

n NSC** n_ SP
Group 1 65 2.11+0.14 47 87.946.57
Group 2 42 2.79+£0.19 27 99.1£9.05
Mean 107 2.37£0.12 74 92.0+£5.32

** P<0.01; NSC: number of services per conception;
SP: service period; LMY lactation milk yield

In this research, no significant effect of parity
on NSC and SP was obtained (Table 3). These
findings were in agreement with the results of
Cilek and Tekin (2005) and Ural (2012).
However, Bolacali et al. (2017) reported that
effect of parity on SP was not statistically
significant, but effective (P <0.001) on NFC.

As seen in Table 3, ADMY of cows in the
second lactation (15.5+1.15 kg) were lower
than those in the third lactation (19.1+0.35 kg).
Based on these results, it is possible to point
out that ADMY parallelly increases with
advancing parity. As well known, the increase
of LMY and ADMY of cows continues until
reaching mature age (5-6 years). Really, the

increase in the ADMY might be assumed as an
expected result when parities of the cows in
this study were regarded.

The reports of Ozcelik and Arpacik (2000),
Akman et al. (2001) and Ozkan and Gunes
(2007) also support this study.
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As seen in Figure 1, it was observed that the
highest calving rate occurred in summer (36%)
while the lowest percentage was obtained in
winter (15.3%). In contrast, SP values of cows
calved in summer were lower than those calved
in the other seasons (P<0.01) (Figure 2).
Findings obtained in this study are similar to
results acquired by Bolacali et al. (2017).
Contrary to these results, Cilek and Tekin
(2005) found that calving season was only
effective on NSC (P <0.05). However, while
the lowest NSC (2.1140.15) was found in cows
calved in summer, the highest value (2.90+0.25
was obtained from cows calved in spring
(Figure 3). Besides, it was determined that
cows calving in the autumn months had higher
(P<0.001). ADMY values than those of calving
in the winter and spring (Table 3, Figure 4).
Finally, it is possible to say that milk and
fertility traits are markedly affected from
calving season.

CONCLUSIONS

As a result, cows with higher lactation milk
yields had higher NSC values than those with
lower yields.

While parity was important for ADMY, calving
season had a significant effect on both
reproductive and milk yield traits.

The percentage of calving in the present
enterprise was higher in summer than that
determined in the other seasons.

When all results here are evaluated as a whole,
it is considered that the milk yield level of
Simmental cows reared in intensive conditions
was adequate.

High NSC and close to the upper threshold of
SP indicated that herd management strategy by
reproductive traits in the investigated dairy
enterprise should be rechecked.

Table 3. Means of NSC, SP and ADMY values by parity and calving season

Parity n NSC n SP n ADMY **

2 36 2.62+0.23 24 100.4+8.38 12 15.5+1.15

3 81 2.30+0.13 50 88.0+6.75 91 19.1+0.35

Mean 107 2.37+0.12 74 92.0+5.32 103 18.740.36

Calving Season * wox ok

Winter 15 220+0.26 ™® 15 105.2+15.75" 8 14.9£1.18°
Spring 31 2.90+0.25° 22 106.0£9.19° 29 17.7+0.57°
Summer 47 2.11+0.15° 30 67.0+4.78° 46 18.5+0.44 %
Autumn 14 2.29+0.34 ™ 7 126.4+13.78° 20 22.0+0.77°

*P<0.05; ** P<0.01; *** P<0.001

NSC: number of services per conception; SP: service period; ADMY: average daily milk yield
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Abstract

The objective of the present investigation was to determine the change of milk production by calving season, stage of
lactation and year in Brown Swiss cows. The research was carried out on Brown Swiss cows (n=30) reared at a private
farm in Konya region of Turkey. Daily milk yield (DMY) values of the current lactation and lactation milk yield (LMY)
values of initial two years (2015 and 2016) were assessed to be milk production parameters. To evaluate DMY, two
stage of lactation (SL; 1=<I157d and 2=>157d) and calving season (CS; 1=from March to August and 2=from
September to February) groups were designed. Group differences were tested by independent-samples t-test in SPSS.
DMY means for SL1, SL2, CS1 and CS2 were calculated to be 20.25 kg, 17.79 kg, 17.85 kg and 19.69 kg, respectively.
LMY means of two years were estimated to be 4975.53 kg and 5961.80 kg, respectively (P<0.001). It was concluded
that milk yield level was positively affected by years in the evaluated dairy farm.

Key words: Brown Swiss, environmental factor, dairy farm, milk yield.

INTRODUCTION

As well known, animal production not only
ensures essential foods, but also provides a
great large scale occupation for human. At this
point, high-grade livestock products such as
milk, beef, egg or honey are highly demanded.
Today, obtaining quality and quantity products
carries equal importance by conscious
suppliers.

Many cattle breeds have been raised throughout
the world because of their different yields. In
spite of Holstein is the most popular breed
among the cattle breeds, Simmental, Jersey,
Angus, Hereford or Brown Swiss may be
classified as the other common ones. For
example, Simmental and Brown Swiss are
considered to be dual purposes (beef and milk).
However, multi non-genetic factors, such as
season, parity, stage of lactation or location
may be effective on the productivity of cows.
While Baul et al. (2010) calculated relatively
lower milk yield in the first parity cows,
Vijayakumar et al (2017) estimated the highest
milk production from Korean Holstein cows in
the early lactation period (55 to 90 d). Aksu
and Atasever (2017) pointed out to seasonal
changes of milk production of Holsteins in
Turkey conditions.
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Thusly, removing adverse factors influencing
the production level of animals can be seen a
great step to reach real genetic potentials of the
COWS.

The objective of this research was to determine
the wvariation of milk production by calving
season, stage of lactation and year in Brown
Swiss cows in Turkey conditions.

MATERIALS AND METHODS

This study was conducted on Brown Swiss
cows (n=30) reared at a private farm in Konya
region of Turkey. All cows were clinically
healthy and in the second or third parities. In
the farm, the cows were milked two times in a
day using automatic milking and kept the
similar conditions by feeding and other
practices during the research period. Daily milk
yield (DMY) values of the recent lactation and
lactation milk yield (LMY) values of initial two
years (2015 and 2016) were evaluated as milk
yield parameters. To examine DMY, two stage
of lactation (SL; 1=<157d and 2=>157d) and
calving season (CS; 1=from March to August
and 2=from September to February) groups
were constructed. Differences between the
groups were tested by independent-samples ¢-
test in SPSS for windows packet program.



RESULTS AND DISCUSSIONS

In this study, means of DMY by CS and SL are
given in Table 1. As seen, cows calved in the
second period had about 1.84 kg more milk per
cow when compared to those calved in the first
period. This case indicates the positive effect of
the cooler seasons on milk production of cows
in the post-calving period. However, this
difference was not found to be statistically
significant. The findings here were not found to
be parallel with the results of Rios-Utrera et al.
(2013), who determined the DMY as
significantly greater in cows that calved during
the cold season than in those calved in the dry
and rainy seasons. Similarly, Elahi Torshizi
(2016) emphasized the higher level of milk
production in cows which calved in autumn and
winter.

Table 1. Means of DMY by two environmental factors

Factor n Mean (£SE)

CS

1 11 17.85+0.77
19 19.69+0.97

SL

1 15 20.25+1.05

2 15 17.79+0.79

General 30 19.02+0.69

CS: calving season (1= between March and August,
2= between September and February)
SL: stage of lactation (1=<157d, 2=>157d)

It was also determined that cows in the first SL
group had about 2.46 kg more milk production
per cows with reference to the those of the
second group (Table 1). As mentioned earlier,
cows are exposed to peak milk production
during the post-partum period. However,
lactation persistency tended to gradually
dropping after 60" day. In spite of the obtained
variation between two DMY means by SL
might be caused by this probability, this
difference was not found to be significant,
statistically. However, it was attractive in our
study that the overall mean of DMY was
calculated to be relatively low for Brown Swiss
cows. Bergamaschi et al. (2015) emphasized in
their study that Brown Swiss cows had more
production capacity, according to applying
management especially for the feeding
program. At this point, redesigning the possible
non-genetic  factors related to feeding,
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husbandrial practices or barn conditions may be
suggested for the responsible of the
investigated farm in this research.

Effect of year on milk production was
determined to be statistically significant
(P<0.001). Change of LMY according to years
is presented in Figure 1. Really, LMY means of
chosen cows in 2016 (5961+151.04 kg) were
16.5% higher than those produced in 2015
(4975+122.43 kg).

This finding clearly revealed that husbandry
conditions and herd management have tended
to improve year by year.

This finding was found as harmonic with our
opinions in the earlier paragraph in which the
relationship of milk yield with herd mana-
gement was pointed out.

Besides, calculated average of two years
(5468.67115.81 kg) was found to be higher
than the results of some researchers (Dogan and
Kaygisiz, 1999; Cak and Yilmaz, 2015), who
carried out the studies on the same breed in
Turkey conditions.

6400
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— 5800
¥ 5500
> 5200
S 4900
4600
4300
4000

1

Years

Figure 1. Change of LMY by years (LMY lactation milk
yield; Years: 1=2015 and 2=2016)

CONCLUSIONS

In this study, Brown Swiss herd reared in
Konya province of Turkey was investigated by
three non-genetic factors affecting milk
production.

It was concluded that milk production was
positively influenced by year in the studied
Brown Swiss herd.

To ensure more productive cows in the later
times, exactly tracking the herd according to
entire environmental factors may be advised to
the herd owners.
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Abstract

By the methods of spectrophotometric, chromatographic and morphological studies established that as a result of
influence of the temperature factor takes place adaptation-compensatory reactions in the gamete plasma membranes of
farm animals. As a result of the adaptive-compensatory reactions in the plasma membranes of bull and boar gametes to
the influence of temperature factor occur a shift of the phase transition of lipids to a lower temperature. In plasma
membranes the amount of phospholipids predominates over cholesterol. During the stages of cryopreservation of cock
semen there is a decrease in the amount of cerebrosides of 1, 5, 6, and 8 fraction, which compensates by increasing of
quantity of cerebrosides third faction. In a similar direction changes the phospholipid-cholesterol ratio, which tends to
unity, that is, in the direction of eliminating the phase transitions of lipids. The observed processes may be a
consequence of a change in the activity of the phospholipase system, which is a gamete protective reaction in response
to the action of extreme cryopreservation factors. The obtained results of the studies of fatty acid composition of plasma
membranes testify to its change under the action of cryogenic factors. The accumulated material allows us to note the
manifestation of specific reactions characteristic of individual fatty acids during freezing and thawing of biological
objects. The change in the content of phospholipids and the saturation of fatty acids of plasma membranes testifies a
complex adaptive-compensatory reactions aimed at preserving the viability of gametes in the new conditions of their
stay.

Key words: gametes, temperature factors, adaptation reactions.

INTRODUCTION ensembles of lipid and protein molecules held

together by weak non-covalent intermolecular
Anthropogenic impact on the environment has interactions. Hydrophobic interactions of long
become so significant that it has become nonpolar chains of fatty acids with the remains
impossible to cease it, it remains to mitigate of hydrophobic amino acids lying on a surface
this action or adapt to new conditions. In the of these proteins play a key role in stabi-
formation of regulation of compensation me- lization of the immersed position of membrane
chanisms, in response to the action of extreme proteins (Bemoyc et al.,1982). When changing
factors of cryopreservation on spermatozoa, individual parameters of the medium, and,
lipids are assigned one of the leading roles. In above all, temperature, there may be a
this regard, the great interests are adaptive- transition of system in a solid crystalline state
compensatory reactions of plasma membranes or in a liquid state, devoid of a certain
under the action of temperature factor on them. structure. This much-needed state of the lipid
Due to the strictly coordinated work of phase membranes for the cell due to a strictly
membrane mechanisms, cellular homeostasis defined chemical composition of lipids and
is maintained, fine regulation of functional can easily be disturbed at changing the
activity is performed in response to the environment conditions. Such disturbance
influence of environmental factors and causes a number of adaptive-compensatory
changes within the cell (Vie et al., 2000). changes in the composition of biological
All cell membranes, including plasma membranes. These changes are very important
membranes, are mobile, fluid formations that for preserving their structural and functional
have common structural features: they are activity of gametes.
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In this regard, the purpose of the research was
to study the contribution of lipid component
membranes in the implementation of adaptive-
compensatory reactions.

MATERIALS AND METHODS

The experimental studies were carried out
using the semen material of Black-Motley
bulls, Large White boars and Rhode Island
breeds cocks, which were kept in conditions
meeting modern veterinary requirements.
Determination of the content of phospholipids,
cholesterol and cerebrosides was carried out
by the described methods (Keiitc, 1975). The
isolation of plasma membranes was carried out
according to the method that was improved by
us (MIBanoB et al., 1983). Statistical processing
of digital material was carried out using the
Student's t-test.

RESULTS AND DISCUSSIONS

Fundamental researches in the field of
cryobiology have quite definitely proved that
lipids play an important and sometimes
decisive role in a number of processes taking
place in the cell in normal and in pathology
conditions contributing to the stabilization of
its functional homeostasis. In this regard were
investigated cryogenic changes of phosphor-
lipids and cholesterol of the bull and boar
gametes (Table 1).

Table 1. Phospholipids, cholesterol and their ratio in the
process of cryopreservation of bull and boar semen

Investigated indicators in gametes

Bull Boar
After After After After
dilution thawing dilution thawing
M=+m M=+m M+m M+m

Phospholipids (Mole %)
3.8+0.06 | 23+0.10% | 3.6+0.09 | 2.8+0.04*
Cholesterol (Mole %)
1140.04 | 0.9+0.04* [ 134005 | 1.1+0.03*
Molar ratio of phospholipids: cholesterol
354 | 262 | 286 | 256

*Cryogenic changes are statistically authentic

From the table it follows that the amount of
studied lipids in the diluted material is prac-
tically at the same level. The process of

cryopreservation leads to a decrease in this
indicator by a statistically significant amount,
which may be due to: 1) the involvement of
lipids in energy metabolism; 2) increased acti-
vity of phospholipases; 3) the enhancement of
the free radical process of lipid peroxidation.
The decrease in the amount of cholesterol in
gametes of bull and boar after their cryopre-
servation can apparently occur as a result of its
"decompaction" in lipid bilayer of membranes
or due to destruction of lipid micelles in the
membrane structure (bemoyc et al., 1982).

The phospholipide-cholesterol ratio undergoes
similar changes. The obtained results convin-
cingly show that the molar ratio of
phospholipids: cholesterol in gametes changes
in the direction of one after cooling and
freezing of the semen, that is, in the direction
of the ratio eliminating the phase transitions of
lipids or, at least, moving it to the zone of
lower temperatures. It should be noted that the
rate of approach to one is the highest in the
case of experimentation with the bull semen.
This is further evidence of the prevalence of
his cryoresistance compared to boar seed.
Considering the fact that the maximum activity
of phospholipases occurs in the temperature
range of the lipid phase transition (Katkov,
2002), as well as the fact that it is the initiating
link in the basic biochemical rearrangements,
it can be assumed that a decrease in the ratio of
phospholipids: cholesterol is one of the mecha-
nisms in the system of adaptation-com-
pensatory reactions of gametes to the action of
low temperatures. At the same time, it is
necessary to assumed that along with the value
of the ratio of phospholipids: cholesterol or the
content of these components, their dynamics in
the process of cryopreservation of the seed, as
an important mechanism for adapting gametes
to low temperatures, also becomes important.
Nevertheless, the change in this ratio cannot be
a positive phenomenon if it is associated only
with the loss of phospholipids - the most
important functional and structural compo-
nents of biological membranes, since the loss
of phospholipids leads to a significant deterio-
ration in the physiological, morphological and
biochemical state of gametes (Hayk et al.,
1991). Consequently, the positive effect of this
mechanism can be manifested only in the
presence of exogenous lipids, for example,



seminal plasma lipids, egg yolk, etc., and can
also be caused by the processes of synthesis or
resynthesis of endogenous substrates. Thus,
the inclusion of a system of phospholipases,
aimed at changing the ratio of phospholipids:
cholesterol can be considered as an intrinsic
protective function of the cell.

Phospholipids and cholesterol are able to
realize lipid-lipid interactions.

Many researchers have attempted to explain
the formation of the cholesterol-phospholipid
complex by hydrogen bonds between the
hydroxyl group of the sterol and the oxygen
atoms of the phospholipid phosphate.
However, this type of bond is unlikely,
because, firstly, the ester groups of
phospholipids should be hydrated; secondly,
the inclusion of cholesterol in various
phosphatidylcholine liposomes did not change
the NMR spectrum (Borauet al., 1979).

The cyclopentaneperhydrophenanthrene struc-
ture of the sterol molecule is unique, since its
cyclic part and side chain have great oppor-
tunities for the manifestation of intermolecular
interactions, various reactions and transfor-
mations, which include the ability of hydrogen
atoms to be replaced by different radicals, the
presence of double bonds, several hydroxyl
groups, carbonyl carboxyl groups in various
combinations, spatial configurations (authors).
Therefore, it is possible to form a very large
number of individual compounds with diffe-
rent specific properties, including intermo-
lecular interactions.

Due to the fact that the bulk of lipids of bio-
membranes are phospholipids, which can be
fractionated, in the next series of experiments
have been studied the cryogenic changes of
individual phospholipids in plasma membranes
of the cock gametes (Table 2).

As a result of the studies, the following
phospholipid fractions were extracted from the
rooster's gamete membranes: sphingomyelin,
phosphatidylcholine, phosphatidylserine, phos-
phatidylethanolamine, cardiolipin and phos-
phatidic acid.

As a result of the studies, the following phos-
pholipid fractions were extracted from the
rooster's gamete membranes: sphingomyelin,
phosphatidylcholine, phosphatidylserine, phos-
phatidylethanolamine, cardiolipin and
phosphatidic acid.
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Table 2. Cryogenic changes of phospholipids of plasma
membranes of cock gametes

Content of phospholipids
(%) in
Phospholipids native thawed
membranes membranes
M+m M+tm

Sphingomyelin 6.7+0.15 7.3+0.18
Phosphatidylcholine 13.4+0.31 19.4 +0.05*
Phosphatidylserine 9.6 +1.30 7.7+0.20
Phosphatidylethanolamine 10.2+0.18 20.6 +0.15*
Cardiolipin 12.1£0.32 0
Phosphatidic acid 48.0 +£0.35 46.0 +0.29*

*Cryogenic changes are statistically authentic

In the largest amount are presented phos-
phatidic acid and phosphatidylcholine. These
data indicate a massive saturation of the
investigated lipids and a high biosynthetic
potential in the process of spermatogenesis.
The minor component of the membranes of
gametes of the cock is sphingomyelin, which
is based on glinozemnylinosport sphingosine
(Kperic, 1981).

Cooling, freezing and thawing of semen
significantly reduced the ratio of individual
phospholipid fractions. Significant specific
weight in lipid losses with decreasing
temperature is occupied by phosphatidylserine,
cardiolipin and phosphatidic acid. The analysis
of the content of phosphatidylcholine and
phosphatidylethanolamine indicates an
increase in the percentage of these fractions,
which is inconsistent with the literature data
(Hayk et al, 1991) and the results of the
studies presented in Table 1.We believe that in
this case we are not talking about increasing
the number of these phospholipids, but a their
less pronounced decrease in comparison with
other lipids, about the changes in the chroma-
tographic mobility of phospholipids and the
complex structural and biochemical rearran-
gements in the process of cryopreservation of
the cock semen.

The observed changes in the content of
phospholipids of plasma membranes of rooster
gametes during the cryopreservation testify to
the development of complex adaptive-
compensatory reactions, which are aimed at
preserving the viability of gametes in the new
storage conditions.



The adaptive role of lipids concerns not only
those that make up the matrix of biological
membranes, but also many lipids that are not
included in membrane structures.

The gametes would not have coped with the
problem of compensating the membrane
processes necessary to maintain functional
activity, if there was no universal biochemical
mechanism based on the adaptive ability of
lipids.

At organisms that are acclimatized to low
temperatures notes a high ability to rebuild
their lipid metabolism in such a way that the
content of polyunsaturated fatty acids sharply
increases in their cell membranes, which

reduce the temperature of the phase-structural
transitions of lipids (Orypmos,2012), and this
creates favorable conditions for maintaining
their liquid crystalline state, which is of
important functional importance, since it
ensures the functioning of lipid-dependent
membrane-bound enzymes. The deepening of
research in this direction necessitates the study
of cryogenic changes and peculiarities of lipid
components, such as fatty acids at preservation
of the semen of various species of farm
animals. In this aspect, studies have been
conducted to study the fatty acid composition
of plasma membranes of bull and boar
gametes (Table 3).

Table 3. Fatty acid composition of plasma membranes in the process of cryopreservation of bull and boar gametes

Percentage of fatty acids in gamete membranes of:
Bull Boar
After dilution After thawing After dilution After thawing
M+m M+m M+m M+m
Saturated fatty acids
69.9 +1.98 ‘ 67.5+2.87 ‘ 64.1+0.93 ‘ 65.1+2.77
Unsaturated fatty acids
A. Mono-unsaturated
16.1+£0.91 ‘ 23.0 £2.23% 23.3 +0.82%* ‘ 21.8+1.31
B. Di-unsaturated
14.0+ 134 | 9.5+1.02 12.6 +0.45 | 12.5+1.07
Total unsaturated fatty acids
30.1+ 1.61 | 3254245 35.9 4 0.93%* | 3434193
Ratio of saturated: unsaturated fatty acids
2.32 | 2.08 | 178 | 1.61

*Cryogenic changes are statistically authentic
** Breeds particularity are statistically authentic

The analysis of the data presented in the table
shows the species specificity of the fatty acid
composition of plasma membranes of freshly
diluted gametes of the studied animal species.
Thus, in the membranes of boar gametes, the
total amount of unsaturated fatty acids is higher
than that of the bull (P<0.05).The analysis of
the data presented in the table shows the
species specificity of the fatty acid composition
of plasma membranes of freshly diluted
gametes of the studied animal species. Thus, in
the membranes of boar gametes, the total
amount of unsaturated fatty acids is higher than
that of the bull (P<0.05). Their increased
content is due to a high number of mono-
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unsaturated (P<0.01) in particular oleic acid
(P<0.001).This indicates a lower ordered laying
of hydrocarbon chains, an increase of the liquid
crystal phase in the membranes of boar
gametes, which in turn should positively affect
the physicochemical properties of lipids at low
temperatures.

The smaller amount of unsaturated fatty acids
in the plasma membranes of the bull gametes,
with a greater cryoresistance compared to those
in the boar, can be explained by the peculiarity
of the phospholipid spectrum of the plasmatic
membrane of gametes of the animal species
under study. There are phospholipids in which
the same molecule has in its structure not only



fatty acids capable of oxidation, but also
reaction groups that can serve as traps for
radicals and breaking off the chain of free
radical lipid oxidation (Hayxk et al.,1991).

In the plasma membranes of the bull gametes, a
tendency is observed for high content of
saturated fatty acids with an even number of
hydrocarbon atoms and a longer chain, which
indicates their higher melting temperature of
lipids than in the boar gametes.

The ratio of saturated: unsaturated fatty acids of
plasma membrane is slightly higher in the
gametes of the bull in comparison with those in
gametes of the boar, which is not observed in a
similar analysis of the results of experiments
with gametes of freshwater and marine fish,
with different possessing of cryostability
(Drokin et al., 1996). The results of the
conducted researches of fatty acid composition
of plasma membranes testify to its change
under the influence of cryogenic factors.
Similar data were obtained by Bulgarian
researchers (MBanoB et al., 1983) in the study
of fatty acid composition of plasma membranes
of ram gametes. The accumulated material
allows us to note the manifestation of specific
reactions characteristic of individual fatty acids
during freezing and thawing of biological
objects.

Changes in the composition of biological
membranes appear to represent their adaptive
response to changes in the environment.
According to our data, the formation of such a
response at the membrane level in bull gametes
is mainly due to changes in the content of
mono-unsaturated fatty acids. On adaptation, as
a way to maintain the necessary degree of
liquid and permeability of membranes with a
decrease in ambient temperature, we meet in
early reports (Selivonchick et al., 1977).
Similar changes in the cryopreservation of
semen of boar semen are not observed.
Apparently this can be explained by its lower
cryoresistance.

Thus, cold adaptation is accompanied by a
greater unsaturation of fatty acids. This pattern
is clearly manifested, despite the fact that the
lipid composition of membranes is more
specific, characteristic for gametes of various
animal species. But always, depending on
environmental conditions, saturated acids can
be replaced by unsaturated (or vice versa),
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often resulting to an extension of the chain of
fatty acids along with their desaturation. This
leads to an increase in the concentration of long
chain unsaturated acids in the case of
adaptation to environmental conditions. Under
other conditions, these changes may develop in
the opposite direction.

CONCLUSIONS

The researches allow making the following

conclusions:

1. As a result of the action of the temperature
factor, take place adaptive-compensatory
reactions in the plasma membranes of farm
animals gametes.

. At adaptation-compensatory reactions in the
plasma membranes of the bull and boar
gametes, in response to the action of the
temperature  factor, takes place the
displacement of the phase transition of lipids
to a lower temperature zone.

. In plasma membranes, the amount of
phospholipids predominates over the content
of cholesterol.

. At the stages of cryopreservation of the
rooster semen, there is a decrease in the
content of cerebrosides 1, 5, 6 and gth
fraction, which is compensated by an
increase in the number of cerebrosides of the
third fraction.

. Change of activity of phospholipase system
is a protective reaction of gametes in
response to the action of extreme factors of
cryopreservation.

. The change in the content of phospholipids
and saturation of fatty acids of plasma
membranes testifies to complex adaptive
compensatory reactions aimed at
maintaining the viability of gametes in the
new conditions of their stay.
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Abstract

In the effectuated research, we aimed to observe the effect of dilution of boar sperm with water with a 30 ppm
deuterium content on sows’ fecundity. The control batches (CB) were formed by 367 sows inseminated with doses based
on bi-distillate water. Experimental batches (EB) were formed by 366 sows inseminated with doses based on deuterium-
depleted water. The effect of deuterium depleted water was analysed function on utilised synthetic diluent (BTS and
Merck), boars’ age and season for sperm gathering. In relation with utilised diluent, fecundity was between 79.5% and
80.2% at CB and between 78.7% and 81.9% at EB. Fecundity of boars aged 1 year oscillated between 79.9% at CB and
79.8% at EB, and at boars with age of 3.5 years between 79.8% at CB and 80.8% at EB. In spring, fecundity was
between 81.1% at CB and 82.2% at EB, and in summer between 78.6% at CB and 78.3% at EB. No matter of analysed
factor differences between control and experimental batches were insignificant.

Key words: sows, boar, fecundity, deuterium-depleted water.

INTRODUCTION for life. According to Boros (2016) studies, the

naturally occurring isotope of hydrogen (‘H),
Deuterium-depleted water (DDW) has a lower deuterium (*H), could have an important
concentration of deuterium than occurs  biological role. Deuterium-depleted water

naturally (less than 145 ppm) (Rehakova et al., delays tumour progression in mice, dogs, cats
2016). Deuterium concentration interest area and humans. In the former, the DDW is thought
for deuterium-depleted water is in the range 20- to diminish the deuteration of sugar-phosphates

110 ppm. Deuterium-depleted water is obtained  in the DNA backbone, helping to preserve
by isotopic distillation under vacuum (Mladin stability of hydrogen bond networks (Boros et

etal., 2013). al., 2016). The biologically active role was also
Physicochemical properties of the light water  explained by prevention of acetaminophen
include the melting and boiling points, induced hepatotoxicity in rat. This protection
kinematic viscosity, density, the spin-spin  may involve the reduction of oxidative stresses
proton  relaxation  time, self-diffusion (Rasooli et al., 2016).

coefficients, and the small-angle laser light  Also, Dzhimak et al. (2015) argues that a
scattering (Goncharuk et al., 2010). physiological solution prepared on deuterium-

Deuterium content of living animals body can  depleted water during induced apoptosis
be increased, with dramatical effect over the activates the DNA repair system, significantly
health state, through bioaccumulation process reducing the number of single-stranded DNA
by continuously adding of heavy water in their ~ breaks, which, in general, indicates an increase
nourishment. On the other hand, deuterium in the efficiency of defensive systems of the
depletion has been mentioned in literature as a cell.

health stimulator and a new possible anticancer =~ Some studies show the effect of depleted water
tool (Stefanescu et al., 2010). on the nervous system. Strekalova et al. (2015)
A series of experiments have shown that  conducted a correlation analysis between tap
deuterium depleted water has beneficial effects ~ water deuterium content and rates of depression
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in regions of the USA. Their data suggest that
the deuterium content of water may influence
the incidence of affective disorder-related
pathophysiology and major depression, which
might be mediated by the serotoninergic
mechanisms. Mladin et al. are of the opinion
that a deuterium desaturation treatment with
deuterium depleted water might have a use in
anxiety disorders. Another study on rats
suggests that the administration of DDW may
generate an improvement of the reference
memory, as an index of long-term memory
(Mladin et al., 2014).

Deuterium depleted water is proposed as an
adjunct to cancer therapy (Boros, 2014;
Krempels, 2008; Mirica, 2010).

Wang (2013) found that deuterium depleted
water was an effective inhibitor of cancer cell
proliferation. Deuterium depleted water is a
new, nontoxic adjuvant therapeutic agent that
suppresses the proliferation, migration and
invasion of the cells of the nasopharyngeal
carcinoma.

Some researchers have investigated the effect
of depleted water on plant physiology. Thus
Tanase et al. (2014) showed that deuterium-
depleted water together with polyphenolic
extracts from spruce bark can act in growth
stimulation and also influence biosynthesis, the
photosynthesizing pigments, and secondary
metabolites in plants. Other researchers are of
the opinion that plant physiological processes
are optimal at concentrations of deuterium
present in natural waters. Thus, Somlyai et al.
(1993) are of the opinion that the deuterium
concentration is either higher or lower than that
of natural waters (150 ppm D), the growth of
coleoptyl and root is hindered.

The role of water depleted in deuterium has
also been demonstrated in fish reproduction.
Pricope et al. (2003) showed that the
reproduction of rainbow trout in a 1:1 solution
of deuterium-depleted water and distilled water
led to a significant increase in survival of roes
during their embryonic development.

In mammals, the results of artificial
insemination depend on the quality of the
semen, the technique of inoculation and the
good functioning of the female genital
apparatus (Pacala, 2004). In pigs, the quality of
the sperm depends on the age of the boars, the
breed, the environmental conditions (Tapaloaga
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et al.,, 2013) and the method of harvesting
(Ciornei et al., 2012; Tapaloaga et al., 2013).
The dilution medium for boar semen must
provide the conditions for preservation (Buzan,
2015; Buzan, 2016) in order to achieve good
results after insemination.

In this context, in which the biologically active
role of depleted-deuterium water was identi-
fied, we aimed to investigate the effect of this
water from the diluent on the sows' fecundity.

MATERIALS AND METHODS

From 4 boars of synthetic line LS 408 (2 boars
-1 year old and 2 boars - 3.5 years old) was
harvested the semen in April (16 ejaculates),
May (24 ejaculates), July (16 ejaculates), and
August (24 ejaculates). Harvesting was done
through masturbation. After evaluation of the
sperm quality, 4 types of doses were prepared
with 4 billion mobile spermatozoa /dose. The
sows were grouped in to 4 batches, depending
on the type of diluent used to process the
ejaculates, thus:

- CB 1 — control batches (the sows artificially
inseminated with dose based on Merck III
diluent and bi-distilled water);

- EB 1- experimentally batches (the sows arti-
ficially inseminated with dose based on Merck
III diluent and deuterium-depleted water);

- CB 2 — control batches (the sows artificially
inseminated with dose based on BTS diluent
and bi-distilled water);

- EB 2- experimentally batches (the sows
artificially inseminated with dose based on
BTS diluents and deuterium-depleted water).
733 Camborough sows were inseminated
between the first and fifth calves. For the first
insemination, fresh dosages were used, and for
the second, preserved for 12 hours at 17°C.
Fecundity was calculated as a ratio between the
number of pregnant sows at 63 days after
insemination and the total number of sows
inseminated. For the variance analysis, the
Fisher test was used.

RESULTS AND DISCUSSIONS

Results obtained in function by the age of
the boars.

The mean fecundity of artificially inseminated
sows with semen harvested from young boars



was 79.9% for CB and 79.8% for EB, and  obtained from 3.5 years old was 79.8% for CB
sows’ fecundity inseminated with doses 80.8% for EB (Table 1).

Table 1. The sows’ fecundity in function by the age of boars

Batches Boars of 1 year old Boars of 3.5 years old
Artificial Pregnant (no)  Fecundity Artificial Pregnant(no) Fecundity
inseminated (%) inseminated (%)
(no) (no)
CB 164 131 79.9 203 162 79.8
EB 163 130 79.8 203 164 80.8
Insignificant differences Insignificant differences F(1;6)=0.13< Fs5(1;6)
F(1;6) =0.13 <Fy5(1;6) = 5.99 =5.99
The difference between CB and EB corres-  This proves that the two diluents have a similar

ponding to boars aged 1 year was 0.1% in favor  effect on sperm fecundity. The fecundity of EB
of CB (statistically insignificant) and between 1 sows (82.1%) was slightly superior to that of
batches corresponding for 3.5 years old, 1% in sows in CB 1, the difference being insignificant
favor of EB, also insignificant. These values (F(1;6) = 0.04 <Fg 05 (1;6) = 5.99).
demonstrate that the age of the boars does not At EB 2, the level of fecundity was only
influence the effect of deuterium-depleted 78.6%, even lower than the sows' fecundity in
water on the sows' fecundity. CB 2 (Table 2). An unsteady dynamics of the
results obtained was observed by using
Results obtained in function by the synthetic =~ deuterium-depleted water. Its use has insigni-
diluent used ficantly influenced the fecundity of the sows
The average fecundity of CB 1 sows was (F(1;6) = 0.14 <Fj0s (1;6) = 5.99). Under our
80.2%, with 0.7% higher than that achieved at  investigations, the results of using deuterium
CB 2: 79.5% (Table 2). The very small  depleted water were maximal in association
difference between the results obtained using  with Merck III diluent. For experimental lots,
the two types of diluent did not have statistical ~ the maximum level of fecundity was also
significance (F(1;6) = 0.23 <F0s(1;6) = 5.99). achieved using Merck III diluent.

Table 2. The sows’ fecundity in function by the synthetic diluent used

Batches Boars of 1 year old Boars of 3.5 years old Total
AL Pregnant Fecundity Al Pregnant Fecundity AL’ Pregnant Fecundity
(no) (no) (%) (no) (no) (%) (no) (no) (%0)
CBI 85 68 80.0 102 82 80.4 187 150 80.2
EBI 84 67 79.7 101 85 84.2 185 152 82.1
Insignificant differences F(1;6) =0,13 < Fs5(1;6) = 5,99
CB2 79 63 79.7 101 80 79.2 180 143 79.5
EB2 79 63 79.7 102 79 77.4 181 142 78.6

Insignificant differences F(1;6) =0,09 < Fys5(1;6) = 5,99

A.L* - artificial insemination

Results obtained in function by the season of  sows compared to that recorded in the CB,
the artificial insemination which was not preserved in the warm season,
In the spring season, mean fecundity of CB  when the sows' fecundity in CB was superior to
sows was 81.1% and in the summer, 78.6% that recorded in EB (Table 3).

(Table 3). Statistically, the difference was  Although the lowest performances were found
insignificant (F(1;6) = 0.14 <Fy0s5 (1;6) = 5.99). at sows in EB, in the months of the warm
The level of fecundity of EB sows was 82.2%  season, we believe that this is not due to the
in the spring season and 78.3% in the summer. effect of deuterium-depleted water in the
During the spring season was found an  diluent on spermatozoon fecundity.
insignificant superiority of the fecundity of EB
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Table 3. The sows’ fecundity in function by the season of the artificial insemination

Season Batches Artificial inseminated (no) Pregnant (no) Fecundity (%)
Spring CB 180 146 81.1
EB 180 148 82.2
Insignificant differences F (1;6) =0.13 < Fys(1;6) = 5.99).
Summer CB 187 147 78.6
EB 186 146 78.3

Insignificant differences F(1;6) = 0.14 <Fgs(1;6) = 5.99)

CONCLUSIONS

The use of depleted water in semen diluents did
not have a steady effect on the sows' fecundity.
Inconstancy has been manifested both in
relation to the age of the boars and in relation
to the sowing season or the synthetic diluent
used. The differences between control and
experimental batches were insignificant.
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Abstract

Semen production depends upon different factors as age, breed, collecting and environmental conditions. The present
research has in view to establish the influence of age upon the quantitative and qualitative parameters of semen from
few of the Romanian buffalo reproducers. There were analyzed 12 native buffalo males, from different age category. At
every semen collecting there were recorded the following morphologic sperm parameters: sperm volume, sperm
concentration(x 10°spz/ml), colour, mass activity, pH and motility. The influence of the age was made along two years,
studying the dynamics of the sperm parameters. Statistical analysis was performed as per standard statistical methods.
The results reveal the fact that the best performances were recorded in bulls up than three years old. The study clearly
demonstrates that there is a variation in reproductive parameters in the buffalo bulls, which could be studied at the
molecular level to unveil any genomic markers associated with low fertility and/or infertility. The males may be used to
obtain semen by subjecting the young ones to training at an early age, thereby decreasing the initial age of semen
donation.

Key words: sperm collecting, qualitative and quantitative indices, buffalo.

INTRODUCTION Although artificial insemination (AI) is being

widely used in nearly all cattle / buffalo
Artificial insemination is practiced very little in breeding countries, but the number of breeding
Europe and East Asian countries like Iran and bulls has greatly reduced and consequently the
Egypt (Borghese, 2014). Also, buffalo quality of the bulls has become a matter of vital
livestock and strategies are reported for all the  jmportance for this species. The present study
countries in Europe, where buffalo specie is  was planned with the following objective: to

reared gnd used f(?r food production, as Ital'y, investigate the relationship between semen
Romania, Bulgaria, Germany, Macedonia,  quality and quantity parameters in some
United Kingdome, Greece, Serbia, Albania,  Romanian buffalo bulls.

Ukraine and Hungary. It was reported that the  Artificial insemination facilitated the choice of
percent of buffaloes covered by Al programs is using the best possible males of proven quality
only 5% in Italy, 3.7% in Azerbaijan, 0.3% in i improving the genetic base of the bovine
Egypt and 0.1% in Romania. In Bulgaria, in the  population, thus conveying to the primary goal
large cooperative state farms, it is used on 80%  for breeding, the increasing of the productivity
of the buffaloes. It was also stated that the and the profitability of the commercial herds,
diffusion of Al in buffaloes is difficult. by increasing the number of the offspring
The buffalo rearing in Romania is still in an produced by selected genetically superior
uncertain phase, which could be considered 2 males. Due to the fact that buffalo is one of the
developing phase (Tapaloaga, 2015). Despite of  majn dairy animal in many countries of the
remarkable contribution of buffaloes breeders world, but not in the European countries,
in the European context in the past, and a  excepting Italy or Bulgaria and taking into
sinuously importance during the last 30 years  consideration that Romanian buffalo livestock
that leads to no more than sixty thousand  decreased so much, meanwhile the consumers
animals in the whole country, there is always  trend in buffalo milk products is increasing, it
shortage of scientific Information on this s of major importance for Romanian scientists
animal especially in the field of reproduction.
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and animal breeders to focus on this species
advantages (Koonjaenak, 2007; Al Dulaimi,
2015; Tapaloaga, 2015). The objective of this
study was to investigate the influence of
buffalo age on some quantity and quality traits
and to relate them to the animal fertility, thus
contributing to the success of buffalo artificial
insemination. The buffalo bull age factor has
been investigated concerning its effect on
morphologic and morph metric sperm features
by many authors (Biswajit, 2014). Moreover,
sperm analyze has been also used in fertility
evaluation of male and it is recommended as
part of the domestic animal sperm files (Al
Dulaimi, 2015; Al Dulaimi, 2014).

MATERIALS AND METHODS

The present study was conducted in the
Department of Animal Reproduction, Faculty
of Animal Science, University of Agronomic+
Sciences and Veterinary Medicine, Bucharest,
Romania, on 12 Romanian buffalo bulls
(Bubalus bubalis) divided into three age
groups, with four bulls in each group, the first
group consisted in less than 4 years aged bulls,
the second one consisted in 5-6 years aged
bulls and more than 7 years aged bulls. All
bulls were kept under identical conditions of
management, feeding and watering throughout
the study period.

They were selected according to the normal
sperm quality in routine tests. They were
individually penned and fed, including the
population households. All buffalo bulls were
sexually active and under a weekly semen
collection regime throughout the study period.
The recorded data were analysed according to
the statistical procedures. All data were nearly
normal distributed. Hypothesis testing was
performed by parametric tests which included
analysis of variance (ANOVA). Semen from all
the experimental bulls was collected every two
days with the aid of an artificial vagina (AV).
The semen collected was brought to the
laboratory immediately and it was placed in a
water bath at 37°C. Two collected ejaculates
were pooled and evaluated for total volume,
colour, mass activity, motility, pH and sperm
concentration.

Semen volume was recorded directly in the
collector glass. The colour of the semen was
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recorded as creamy, milky or watery,
depending on the thickness of the semen and
was assigned a numerical weight from zero to
two for statistical analysis. A numerical weight
of 2 was assigned to creamy, 1 to milky and 0
to watery samples. The pH of semen was
recorded with a pH meter. The mass activity of
spermatozoa was observed by placing an
undiluted semen drop on glass slide under
warm stage of Phase Contrast Microscope
(10x) and the grading was recorded as: 0 = no
mass motility; + = less than 20 percent of
sperms showing progressive motion; ++ = 40 to
60 percent showing progressive motion with
slow wave; +++ = 60 to 80 percent showing
progressive movement with wave more intense
and ++++ 80 to 100 percent showing
progressive movement with rapid wave waking
eddies (+++ or more are recommended for A.I.
purpose). Motility, as a percentage of
individually motile spermatozoa, was estimated
by examining a drop of diluted fresh semen
(with 2.9% sodium citrate solution) under a
microscope at 400x. Motility was scored on the
basis of the percentage of spermatozoa with
normal forward progressive movement, while
those showing circling movements or those
oscillating at one place were regarded as
immotile. Sperm concentration was measured
using a photo colorimeter. The means were
compared, and correlation coefficients among
different parameters were also worked out. The
recorded data were analysed according to the
statistical procedures. All data were nearly
normal distributed. Hypothesis testing was
performed by parametric tests which included
analysis of variance (ANOVA).

RESULTS AND DISCUSSIONS

In the present study the colour of all semen
samples was white, creamy with normal
appearance. Normal colour of buffalo semen is
white to creamy white (Johnson, 1997
Tapaloaga, 2003). The current study findings
are also in agreement to Brohi (1993) in
Kundhi buffalo bulls and Kumar (1993) in
Indian buffalo bull semen and Tapaloaga et al.
(2015) in Romanian buffaloes.

The mean (+SEM) of ejaculate volume of the
semen was found to be 4.07 (+0.02) ml ranging
from 3.85-4.33 ml (Table 1). Analysis of



variance showed no significant (P>0.05)
difference between the bulls for ejaculate
volume. The overall mean value of ejaculatory
volume was 4.07 ml (SD = 0.16; CV = 3.05%).
The intra-assay CV ranged between 2.89% and
3.21%. Ejaculatory volume varied between
3.72 ml and 4.33 ml among semen ejaculates
and 3.42 ml and 4.69 ml among bulls. Mature
bulls had higher mean values of ejaculatory
volume (4.33+0.01) than those of the young

(3.85+0.03) bulls (Table 1). No significant
interactions were found between bulls, age
group and ejaculate on ejaculatory volume.

The volume in the current study falls in the
range reported by Sansone (2000) and
Tapaloaga (2016). In current study all the bulls
were of the age and young therefore variation
in the ejaculate was not expected. The variation
might be due to the difference in group age.

Table 1. Mean ejaculatory volume in Romanian buffalo bulls (ml)

Age group Group 1 (n=4) Group 2 (n=4) Group 3 (n=4) Overall
N1:4 N1:4 N1:4 N1:4

N,=32 N,=36 N,=32 N,=100
Mean 3.85 433 4.21 4.07
SD 0.18 0.14 0.18 0.16
SEM 0.03 0.01 0.02 0.02
CV (%) 2.89 3.21 3.08 3.05

The mean (+ SEM) pH value of fresh semen
was 5.81(% 0.06) with the range of 5.72 - 6.01
(Table 2). A significant (P<0.05) difference
was observed between the bulls for pH values.
The mean pH value (5.72 +0.06) found in the
current study is slightly lower than the mean
(6.16) reported by Brohi (1993) in Kundhi
buffalo and Younis (1996) in the Nili Ravi
buffalo (6.04-6.93). This might have been due

to concentration of semen, season and hygienic
conditions (Alvi-Shoushtari and Babazadeha-
Hebashi, 2006).

However none of the pH level recorded in the
present study falls in the lethal level for sperm
cells (Mann and Mann, 1988). Time interval
after collection and individual aliquot also
influence the level of pH in fresh semen as was
the case in present study.

Table 2. Mean sperm pH in Romanian buffalo bulls

Age group Group 1 (n=4) Group 2 (n=4) Group 3 (n=4) Overall
N1=4 N1=4 N1=4 N1=4

N,=32 N,=36 N,=32 N,=100
Mean 5.72 5.79 6.01 5.81
SD 0.46 0.64 0.49 0.55
SEM 0.03 0.03 0.02 0.06
CV (%) 4.07 3.86 4.87 4.51

For assessing the mass activity, swirling  Mass activity found (3.32 £0.05) in the current

movement was observed. All the

sample

study was higher than the reported values (2.65

appeared to have score of +++ to ++++. For
statistical interpretation these were given
numerical values. The mean (+ SEM)
numerical value was found to be 3.32 (£ 0.05),
which ranged from 3 to 4 (Table 3). Analysis of
variance showed no significant (P>0.05)
difference between the bulls for mass activity.
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+1.14) in Nili Ravi bulls (Javed et al., 2000;
Heuer et al., 1982) and in Indian bulls (2.54)
(Vyawanare et al., 1989). The desirability can
be attributed to the effect of climatic
conditions, in which sperm might be more
rigors due to preservation temperature.



Table 3. Mean sperm mass activity in Romanian buffalo bulls

Age group Group 1 (n=4) Group 2 (n=4) Group 3 (n=4) Overall
N=4 N=4 N=4 N=4

N2:32 N2:36 N2:32 NZ:IOO
Mean 3.12 3.76 3.72 3.32
SD 0.46 0.64 0.33 0.55
SEM 0.03 0.03 0.02 0.05
CV (%) 4.87 3.23 4.32 4.36

The mean (+SEM) motility percentage of
Romanian buffalo bull semen was 71.5 (£0.03),
which ranged between 69.2-72.3% (Table 4).
The motility percentage (60-75%) found in the
current study in different bulls were higher
beside the ones reported (63%) by Brohi et al.
(1993) in Kundhi buffalo bulls and Jainuddin et
al. (1982) in swamp buffalo. Higher values than

the current figures have been reported in
Murrah buffalo bull by Jainuddin et al. (1982).
However assessment of mean percentage of
motility using simple method is readily
available and cost efficient and provides rapid
means of semen evaluation in field conditions
but objective type of semen assessments are
still needed to be applied for precise analysis of
semen sample (Molinia et al., 1994).

Table 4. Mean sperm motility in Romanian buffalo bulls

Age group Group 1 (n=4) Group 2 (n=4) Group 3 (n=4) Overall
N1:4 N1:4 N1:4 N1:4

N,=32 N,=36 N,=32 N,=100
Mean 69.2 72.3 71.7 71.5
SD 0.36 0.44 0.31 0.55
SEM 0.02 0.01 0.02 0.03
CV (%) 5.09 3,86 4.36 4.51

The mean (+SEM) sperm concentration of

2012, Aguiar et al,

1994) excepting the

semen was found to be 1.65x10° per ml, which
ranged from 0.89-1.83 billion/ml (Table 5).
Analysis of variance showed no significant
(P>0.05) difference for semen concentration
between the bulls.

The sperm concentration of the ejaculates
found in the current study in Romanian buffalo
falls in the range (1-4 x 10°/ ml) reported in
other breeds of buffalo (Arther, 2003; Rehman,

younger bulls, in the first category, which
recorded values slightly under 1 billion
cells/ml. This indicates that the number of cells
required for maintaining fertility level of the
semen from Romanian bulls was acceptable to
be used for Al programme, but taking into
consideration further researches due to the fact
that bulls before 3 years old have a lower sperm
concentration.

Table 5. Mean sperm concentration in Romanian buffalo bulls (x1 0%)

Age group Group 1 (n=4) Group 2 (n=4) Group 3 (n=4) Overall
N=4 N=4 N=4 N=4
N,=32 N,=36 N,=32 N,=100
Mean 0.89 1.83 1.74 1.65
SD 0.23 0.42 0.46 0.55
SEM 0.03 0.03 0.02 0.03
CV (%) 3.46 3.21 4.71 4.51

The overall mean value of sperm concentration
was 1.65 x 10° (SD = 0.55; CV = 4.51%). The
intra-assay CV ranged between 3.21% and
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4.71%. Sperm concentration varied between
0.68 x 10° and 1.96 x 10° among semen
ejaculates and 0.85 x 10° and 1.92 x 10’ among



bulls. Older bulls had lower mean values of
sperm concentration (1.74 x 10°+0.03) than
those of the young (0.89 x 10°+0.03) bulls
(Table 4). No significant interactions were
found between bulls, age group and ejaculate
on sperm concentration.

It is well known that spermatozoa differ in
shape and dimensions among species and also
between individuals (Thurston et al., 2001).
Abnormal bull sperm morphology has always
been correlated with reduced fertility.
However, a number of studies have shown no
correlations between sperm morphology and
fertility (Linford, 1976) with clear associations
between normal bull sperm morphology and
fertility continuing to remain elusive (Johnson,
1997). Our results have brought a modest
contribution to describing the morphologic
traits in native buffaloes, with values close to
the ones reported by other researchers from the
Asian continent on crossbred and native
Murrah buffalo bulls (Biswajit Roy).

CONCLUSIONS

On the basis of current study it was concluded
that Romanian buffalo bulls’ qualitative and
quantitative semen parameters in correlation
with other objective characters can be useful
tools for developing a fertility index. The study
clearly demonstrates that there is a variation in
reproductive parameters in the bovine bulls,
which could be studied at the molecular level to
unveil any genomic markers associated with
low fertility and/or infertility. The males may
be utilized to obtain semen by subjecting the
young ones to training at an early age, thereby
decreasing the initial age of semen donation.
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