1

Plant Archives Vol. 20, Supplement 1, 2020 pp. 2769-2772

e-ISSN:2581-6063 (online), ISSN:0972-5210

STUDY OF THE EFFECTS OF WEIGHT AND AGE ON THE MILK STRUCTURE OF
AWASSI SHEEP IN SOUTH BABYLON, IRAQ
Alaa Khudhair Al-Shujairi
Department of Animal production, College of Agriculture, University of AL-Qasim Green, Iraq

Abstract
This study was conducted with the aim of knowing the effect of weight and age of Awassi sheep on the structure milk, South
Babylon. This study was conducted in the Animal Production Department, College of Agriculture, Al-Qasim Green University
and College of Food Sciences, Al-Qasim Green University. As the study included 59 sheep in a good health in the stage of
Lactation stage and it relies on free range for nutrition, as it is herding in the south of Babylon province. The ages and weights
of the sheep were recorded, then the milk samples were collected and transferred to the laboratory in refrigerated containers
for the necessary tests on milk. The results indicated that the maternal weight had a significant effect (P <0.01) on the
percentage of fat in all groups. The highest percentage of fat in milk at weights was 45-55 kg, and the weight of sheep affected
the ratio of fat, protein, lactose and non-solid fatty substances. The effect was significantly P <0.01) on all groups. The
percentage of fat, protein, lactose and non-fatty solids increased with weight gain and the effect was significant (P <0.01)). As
for the maternal age, it had a significant effect on the percentage of fat, protein, lactose and also non-fat solids in milk (P
<0.05). As the concentration of fat, protein, lactose and non-fatty solids increased with increasing maternal age, the highest
effect on sheep that reached more than 40 maternal age was at a significant level (P <0.05). The percentage of fat was
correlation with maternal weight and age significantly (P <0.01), while the correlation of the protein ratio with the maternal
weight at birth was insignificant. As for the correlation of the maternal age with the protein percentage, it was significant (P
<0.01). The lactose ratio was significantly correlated with the maternal age (P <0.05). As for its correlation with weight, it was
at a significant level (P <0.01). The maternal age at birth was correlated with the concentration of non-fatty solids in milk with
a significant level of (P <0.01). Also, the studied traits among them were significantly related in relation to the relationship
between the percentage of fat and protein, the percentage of fat and lactose, the ratio of protein and lactose, and the effect was
significant when all the studied traits were related to each other at the level of significance (P <0.01) except for the correlation
of the relative intensity with the studied traits It was non-significant in all groups. From here it became clear to us that special
mechanisms must be put in place by sheep farmers to increase the weights of sheep and focus on nutritional payment because
of its direct and large impact on the concentration and the structure milk, which will benefit the breeders in terms of increasing
the weights of lambs and thus the economic aspect.
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Introduction
Sheep constitute the basis of animal production in the
Arab world, for the important products they provide, and
Awassi sheep strain are among the most important strain of
sheep in semi-arid and dry regions in the Arab region
(Tulaimat, 1996; Kaskous and Lengerken, 1997). Sheep milk
(sheep-goats) is healthier than cow's milk. Studies have
shown that goat's milk is closer to breast milk and that
sheep's milk is more greasy than cow's milk (Hanlein, 2002).
Lactose is the milk sugar responsible for the sweet taste of
milk and can be found in general mammal milk (Mangino,
2007). Lactose increases the absorption of iron and calcium
in the body, which is necessary for the development of the
nervous system and the development of children's brains
(Hurley, 2001). Milk contains all the vitamins that are
soluble in fat and those that dissolve in water, some of which
appear in large quantities and which constitute a major food
source and some of which appear in small and insignificant
amounts (Garton, 2011). Milk contains fats, proteins, sugars,
vitamins and minerals, and the proportions of these
compounds differ according to the milk source. It also
contains a heterogeneous mixture of enzymes and peptides
and small amounts of nitrogenous molecules which are not
protein (Kanaanah, 2011). Milk production depends on the
ability of the epithelial cells present in the mammary glands
to extract their nutrients from the blood and their abundance
to create milk components and maintain a balance between

blood and milk components, as these cells use about 80% of
the available elements in the blood to synthesize milk
(Jelinek, et al, 1996). The quality and quantity of Feeding
Materials that the animal consumes affect the quantity and
the structure milk. The less fibre in the diet and the more
energy-rich Feeding Materials, The percentage of fat in milk
increased and vice versa (Alsafar et al., 1982). In this regard,
studies indicated that the addition of high protein sources in
their content of non-dissolving protein in rumen to diets
components led to an improvement in the level of milk
production and an increase in the weights of lambs due to the
increased use of amino acids and the energy present in the
non-dissolving protein in rumen (Cannas et al., 1995).
Aljumaily (2001) and (Peana et al., 2007), as well as
(Abdullah et al., 2008) have shown that the maternal age at
birth, the birth season and the time of milking, as well as the
strain, are among the most important factors affecting milk
production and the length of the production season. While
(Al-Khalisi, 1996) and (Al-Azawi et al., 1997) due to the
cause of the variation in milk production for Awassi sheep to
the type of birth, the gender of the newborn, and the genetic
group, where (AL-Samrai et al., 2009) observed that local
Awassi sheep could Respond to genetic improvement to
increase milk production. The milk components and
determining their ratio occupied the researchers' interest in
their extreme importance in knowing the nutritional value of
the produced milk because it is a major source for feeding
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lambs during the first weeks of life and for the manufacture
of dairy products, which have a high nutritional value.
Secondly, and due to the lack of studies on dairy sheep, this
study came to know some factors that affect the composition
of milk.
Materials and Methods
Milk samples were collected from 59 in a good health
sheep’s in the lactation stage from different regions south of
Babylon province, where the weight and age of the sheep
were recorded and then the lambs were prevented from
feeding for 4 hours. After washing and sterilizing the udder,
milk was collected (a full milking), Then it took a sample of
the collected milk by 20 ml and put it in special tubes to
collect the milk. the samples were put in a refrigerated
container containing ice and transferred to the laboratory.
The samples were removed from the reefer container and
placed in a 40 °C water bath to heat the milk. Then we
filtered the milk using sterile gauze. The milk components
were then measured using the Danish Milkoscan Model 104,
A / SN, Foss Electric Company, Danish-made (Zannoni and
Annibaldi, 1981).
Statistical analysis
The data were analyzed statistically by using the
Statistical Analysis System –SAS (2012) program to study
the effect of weight and age of mothers at birth, and the
gender of the newborn in the milk components and The
significant differences between the averages were compared
using the Duncan (1955) polynomial test by applying the
Least square means.
Mathematical model: Investigation of the relationship
of factors studied in different milk components.
Yij = µ + Ti + eij
where
Yij: the value of viewing j to treatment i.
µ: general average for the trait.
Ti: effect of treatment i (the study included the effect of
five treatments).
eij: a random error that is normally distributed with an
average of zero and a variation of σ2e
Results and Discussion
Table (1) we note the effect of maternal weight at birth
on the concentration of milk components (fat%, protein%,
lactose%, and non-fatty solids %) where weight had a
significant effect on all of these compounds with a high level
of significance (P <0.01). The highest in weights is 45-55 kg.
This is due to that the percentage of fat in sheep milk is
greatly affected by external factors, especially nutrition, and
this is consistent with the results (Tulaimat, 1996) and does
not agree with what other researchers have found, including
Fadel, 1988 and AL-Hilaly, 1995.
Table (2) shows that the maternal weight at birth
affected significantly in all components of milk in Awassi
sheep except for the relative density, the effect was not
significant. As this study showed that with increasing
maternal age at birth, the concentration of (fat%, protein%,

lactose sugar %) and percentage of non-fat solids in milk
increases. The reason for this effect is due to the
development of the milk system responsible for producing
milk, as it is accompanied by an increase in the size of the
gut and an increase in the utilization of feeding materials,
which reflects positively on the milk components and this
agrees with the study of researchers (Abdullah et al., 2008).
Table (3) included the correlation of the maternal
weight at birth with the milk components, where it was
observed from these results that the correlation was
significant among all the milk components with the maternal
age and weight at birth and this confirms what was
mentioned in previous research that the age and weight of the
ewe and the stage of milk production Direct effect on the
structure milk. These results agree with (Al-Muhammedi,
2013) in Turkish Awassi sheep which showed an increase in
the percentage of milk components (fat, protein, and lactose
sugar) with the age of the sheep. Also, these results were
consistent with the researchers (Abd allah, 2011 Vacca,
2010; Yilmaz et al., 2004).
Table (4) showed the correlation of the milk
components with each other, where a significant correlation
was observed between the proportions of the milk
components with each other where the correlation of the fat
and protein ratio was (0.70), which is a highly significant
correlation. The fat content in sheep milk is affected by many
external factors, especially nutrition. The varying values for
researchers are due to the different conditions of care and
nutrition, environmental factors, and other genetic factors.
Researchers have found that the ratio of the fat percentage to
the protein content in the milk of Awassi sheep is because it
is affected by the same factors in terms of nutrition,
production stage, genetic factors in addition to environmental
factors. All of these factors combined show their effect on
the percentage of fat and protein in milk, and this is
consistent with (Nikolaou, 1992; Vrayle-Anesti and Malher,
1994). As for the correlation of the fat percentage with the
lactose ratio (0.71) with a high significance, as the sugar
percentage is not affected by environmental factors as in the
fat and protein ratio, as it plays an important role in the
osmotic balance inside the udder, and remains within the
normal limits except for the first days during the colostrum
production stage, Where the mechanism of the formation of
sugar in the udder is not sufficiently developed, and the
proportion of sugar decreases at the end of the milking
season as well, while the proportion of other ingredients is
high at the beginning and end of the milking season. This is
consistent with what the researchers found (Al-Hamdani,
2000, Al-Dabbagh and Al-Anbari, 2011). The results also
showed a significant correlation between the percentage of
fat and the ratio of solids (0.71). Also, the protein and lactose
ratio (0.99) was significantly correlated, protein and nonfatty solids were significantly (0.99), and the lactose and
non-fatty solids were significantly (0.99). These results agree
with (Al-Jawary, 2009) and (Al-Habiti, 2005) who found
inverse relationships between milk production and the
percentage of fat and protein, and the results also increased
with the percentage of fat and protein together in East Fresian
ewe milk with the results of researcher (Kuchtik et al., 2008).
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Table 1: The effect of maternal weight at birth on the structure milk of Awassi sheep / Southern Babylon
Average ± standard error
Maternal weight at
Non-fat solids
The relative
Lactose content
Protein content
Fat percentage
birth (kg)
(%)
density(%)
(%)
(%)
(%)
0.68 ± 9.58b
0.001 ± 1.028a
0.38 ± 5.36b
0.25 ± 3.53b
0.82 ± 6.34b
Less than 45 kg
0.32 ± 12.09a
0.013 ± 1.053a
0.18 ± 6.76a
0.12 ± 4.46a
0.53 ± 9.17a
45-55 kg
0.39 ± 11.07a
0.002 ± 1.033a
0.22 ± 6.20a
0.14 ± 4.09a
0.61 ± 7.89ab
More than 55 kg
Level of
**
NS
**
**
**
significance
NS :Non-significant. (P<0.01)
The averages that have different letters within one column differ significantly among themselves.
Table 2: The effect of maternal age at birth on the structure milk of Awassi sheep / Southern Babylon
Average ± standard error
Non-fat solids
The relative
Lactose content
Protein content
Fat percentage
(%)
density(%)
(%)
(%)
(%)
0.63 ± 10.19b
0.001 ± 1.045a
0.44 ± 5.71b
0.23 ± 3.76b
0.84 ± 6.66b
0.47 ± 11.64a
0.002 ± 1.044a
0.37 ± 6.51a
0.30 ± 4.29a
0.71 ± 8.73a
0.67 ± 11.89a

0.002 ± 1.035a

0.52 ± 6.66a

0.24 ± 4.30a

0.87 ± 9.16a

*

NS

*

*

*

Maternal age at
birth
(Month)
Less than 30 months
30-40 months
More than 40
months
Level of
significance

NS :Non-significant. (*P<0.05)
The averages that have different letters within one column differ significantly among themselves
Table 3: Correlation coefficient between the weight and age of the maternal at birth with structure milk Awassi sheep /
Southern Babylon
Correlation coefficient(r)
Milk traits
Maternal age at birth
Maternal weight at birth
** 0.29
** 0.42
Fat percentage (%)
** 0.34
0.17NS
Protein content(%)
** 0.34
* 0.25
Lactose content (%)
0.08-NS
0.04NS
The relative density (%)
** 0.34
* 0.25
Non-fat solids (%)
NS :Non-significant, (*P<0.05), (**P<0.01)
Table 4: Correlation coefficient between with the structure milk Awassi sheep / Southern Babylon
Level of significance
Correlation coefficient(r)
Associated components
**
0.70
Fat %and protein%
**
0.71
Fat %and lactose%
NS
0.19
Fat% and relative density%
**
0.71
Fat % and Non-fat solids (%)
**
0.99
Protein % and lactose%
NS
0.13
Protein% and relative density%
**
0.99
Protein % and Non-fat solids (%)
NS
0.13
Lactose% and relative density
**
0.99
Lactose % and Non-fat solids (%)
NS
0.12
Relative Density % and Non-Fatty Solids%
Non-significant :NS ،(P<0.01) **
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