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ABSTRACT

THE RELATIONSHIP BETWEEN UDDER CHARACTERISTICS AND MILK
QUALITY IN IRAQI AWASSI EWES

MAHMOOD ILYAS, Nazik
M.Sc. Thesis, Department of Animal Science
Supervisor: Assoc. Prof. Dr. Ferda KARAKUS
March 2019, 45 pages

The main objectives of this study were to determine udder measurements and
type, test-day milk yield and milk composition, somatic cell count and total bacterial
count, and to evaluate the relationships between these characteristics in Iraqi Awassi
ewes.

The study was conducted on 50 head Awassi ewes raised at a commercial farm
located in Summel/Duhok/Irag. Test-day milk yield was recorded fortnightly from
second week after parturition for three times. Milk samples were analyzed for fat, solid
non-fat, protein, and lactose components. Udder morphological traits recorded in the
study were udder width, udder circumference, udder length, teat diameter, teat length,
distance between teats, udder height from the ground, teat height from the ground.
Udder types in ewes were determined by subjective method. Total bacterial count and
somatic cell count (SCC) in milk samples was determined.

As a result, udder type had no significant effect on test-day milk yield, SCC, and
milk composition traits in lragi Awassi ewes. There were positive and negative but
rather weak correlations between udder measurements and milk composition traits.
Only udder length measurement from udder traits was significantly correlated with SCC
(p<0.05). It was found that Iragi Awassi ewes had a healthy mammary gland and
consumable milk due to their low SCC (39.20 x10° cells/ml) and bacterial content.
Since there is an increased risk of infection due to contact with the ground, ewes which
have the cylindrical udder with upward and lateral teats can be selected instead of ewes

which have the pear-shaped udder with downwards and inclined teats.

Keywords: Awassi, Udder type, Milk, Somatic cell count.






OZET

IRAK iVESI KOYUNLARINDA MEME OZELLIKLERI VE SUT KALITESI
ARASINDAKI ILISKILER

MAHMOOD ILYAS, Nazik
Yiiksek Lisans Tezi, Zootekni Anabilim Dali
Tez Danigmani: Dog. Dr. Ferda KARAKUS

Mart 2019, 45 sayfa

Bu calismanin baslica amaglari, Irak Ivesi koyunlarinda meme 6zellikleri ve tipi,
test giinii slit verimi ve siit kompozisyonu, siitte somatik hiicre ve total bakteri sayisini
belirlemek ve s6z konusu 6zellikler arasindaki iliskileri ortaya koymaktir.

Calisma, Irak/Summel/Duhok bolgesinde bulunan ticari bir koyunculuk
isletmesinde yetistirilen 50 bas Ivesi koyunu iizerinde yiiriitiildii. Test giinii siit verimi,
dogumdan sonraki ikinci haftadan itibaren {i¢ denetim olmak {izere iki haftada bir
kaydedildi. Siit 6rneklerinde yag, yagsiz kuru madde, protein ve laktoz igerigi analiz
edildi. Calisgmada ele alinan morfolojik meme O6zelliklerini; meme genisligi, meme
cevresi, meme uzunlugu, meme basi ¢api, meme bast uzunlugu, meme baslari
arasindaki mesafe, memenin yerden yiiksekligi ve meme baglarinin yerden yiiksekligi
olusturdu. Koyunlarda meme tipleri subjektif yontemle belirlendi. Siit 6rneklerinde
toplam bakteri sayis1 ve somatik hiicre sayis1 (SHS) belirlendi.

Sonug olarak, Irak Ivesi koyunlarinda meme tipinin, test giinii siit verimi,
somatik hiicre sayis1 ve siit bilesimi iizerine 6nemli etkisi bulunmadig: belirlendi. Meme
ozellikleri ve siit kompozisyonu 6zellikleri arasinda pozitif ve negatif ancak oldukca
zayif korelasyonlar belirlendi. Yalnizca meme uzunlugu Olgisiinin, SHS ile
korelasyonu énemli bulundu (p<0.05). Irak ivesi koyunlarmin, siitlerindeki diisiik SHS
(39.20 x10° hiicre/ml) ve bakteri icerigi nedeniyle saghikli bir meme bezi ve tiiketilebilir
stite sahip oldugu tespit edildi. Meme baslarinin zemine temasindan dolay1 enfeksiyon
riski arttid1 i¢in, meme basglar1 yukar1 ve yana dogru olan silindirik meme yapisina sahip
koyunlar, meme baslar1 asagiya dogru ve egimli olan armut bi¢imli meme yapisina

sahip koyunlar yerine tercih edilebilir.

Anahtar kelimeler: ivesi, Meme tipi, Siit, Somatik hiicre sayis.
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1. INTRODUCTION

Awassi, the most widespread sheep breed in the Middle East countries, has been
introduced to more than 30 countries in each continent of the world (Talafha and
Ababneh, 2011). Awassi sheep is considered the most common breed in Iraq, it is about
55-60% of the sheep population. This breed of sheep is an important breed for milk
production in Iraq (Alkass and Juma, 2005) and is the second-best milk producing breed
of the world, and the highest milk-producing breed in Turkey (Gtirsoy, 2005).

The interest in the anatomy and morphology of sheep udder has increased in
recent years due to its relationship with milk production and milking ability (Makovicky
et al., 2013). Udder size and type is very important in terms of milking-ability of the
machines, less damage to the teat, labor savings in milking, the chance of staying in the
breeding for a longer period. Also, in terms of lamb breeding, the udder type in sheep
has a direct effect on suckling, and the development and survival of lambs (Kaygisiz
and Dag, 2017).

In order to improve udder morphology and milk ability, it is recommended to
use linear udder traits in practice (Rovai et al., 2004). The relationship of udder traits
with milk yield in sheep has been investigated in many studies (Rovai et al., 2004;
Kominakis et al., 2009; Makovicky et al., 2017). There are generally positive and
significant correlations between size and type of udder and milk yield (Kaygisiz and
Dag, 2017). Kominakis et al. (2009) also determined that milk yields on the day of the
test were related to udder circumference and udder width as well as with udder height
and teat length. A relationship between morphological udder measures and milk
production in Awassi sheep was noted (Merkhan, 2014).

Milk yield and composition are the main selection goals for dairy sheep
(Milerski et al., 2006). Milk composition is as important as the milk yield in sheep
breeding. The most important biochemical properties separating sheep's milk from other
milk are higher dry matter content, higher lecithin in milk oil, greater diameter of fat
globules and rich in riboflavin (Paksoy, 2017).

The amount and quality of milk is influenced by genetics, environment,

management and animal health. The term milk quality refers to the suitability of milk



for drinking or for processing into milk products and the health status of the animal
producing this milk (Leitner et al., 2016).

The somatic cell count (SCC) in milk is the terms of physiological and
pathological traits (Fragkou et al., 2014). Since somatic cells are one of the major
defense components of the mammary gland against infections, it is an indicator of udder
health (Li et al., 2014). The normal range of SCC in bacteria free udders of goats (300
000 cells/ml) and sheep (200 000 cells/ml) is generally higher than in dairy cows (70
000 cells/ml) (Silanikove et al., 2010). Milk yield and milk composition parameters in
dairy sheep show an impairment starting from 300 000 cells/ml. Therefore, SCCs that
increase from 300 000 cells/ml to 1 000 000 cells/ml indicate that such secretion can be
considered as transition milk from normal milk to mastitic milk (Olechnowicz and
Jaskowski, 2014).

The microbiological quality of milk should also be high (Olechnowicz and
Jaskowski, 2014). The specific composition of milk microbiota directly affects the
development of dairy products. The microbial composition of milk is also important
because of the negative impact of the consumption of raw milk contaminated with
pathogens on health (Quigley et al., 2013). Total bacterial count is the guide of hygiene
of dairy sheep flocks and can also provide a basis for payment systems for milk
(Olechnowicz and Jaskowski, 2012).

The main objectives of this study were to determine:

1. Udder measurements and type,

2. Test-day milk yield and milk composition (fat, solid non-fat, protein,

lactose),

3. Total bacterial count and somatic cell count, and

4. The relationships between these characteristics in Iragi Awassi ewes.



2. LITERATURE REVIEW

2.1. Awassi Sheep

Awassi is a fat-tailed breed and kept for milk, meat and wool production
(Bilgin et al., 2010). Awassi sheep are resistant to diseases and parasites and can walk
for long distances for grazing. Awassi sheep have strong herd instinct and are resistant
to poor management and feeding conditions, and high ambient temperatures (Talafha
and Ababneh, 2011). The productivity of the Iragi Awassi sheep was found to be low.
Nevertheless, Awassi breed provides significant contributions to the national economy
of Arab countries in particular and is the main source of income for rural families in
marginal and dry lands (Reiad et al., 2010).

Adult weight in Awassi ewes is 45-55 kg while the ram weighs 60-90 kg
(Talafha and Ababneh, 2011). Usually rams have long curved horns (40-50 cm in
length), while ewes have short horns. The body is covered with long coarse wool of
creamy white color except for the face. The head is long and narrow with a curved
forehead profile and predominantly brown but sometimes black. In Awassi sheep, the
tail is approximately 18 cm long, 16 cm in width and 6 kg in weight, while in rams, it is
about 30 cm long, 25 cm wide, and weighs around 12 kg (Hailat, 2005; Galal et al.,
2008).

The breeding season of Awassi ewes is between early April and through
September (Talafha and Ababneh, 2011). Fertility ranged from 76% to 95% in different
countries (Galal et al., 2008). In order to increase the fertility of Awassi sheep, a new
genotype carrying the FecB mutation, Afec-Awassi, was developed by crossbreeding
with Booroola Merino, averaging about two lambs per lambing (Ahmed and Abdallah,
2013).

Milk production in Awassi ewes has wide variation among countries and
depends on ewe age, weight at lambing, season of lambing, type of birth, sex of born
lamb, the sheep management system and length of lactation period (Jawasreh and
Khasawneh, 2007). Milk production of Awassi ewe is 40-60 kg of milk per 150-day

lactation period under extensive production system and 70-80 kg under intensive



production system. These levels except from the suckling period when milk is left for
lambs. The amount of suckling milk in extensive production system ranged between 68-
90 kg during a period of 81-93 days (Talafha and Ababneh, 2011).

The improved Awassi is considered the second best milk-producing breed of the
world, and the highest milk-producing breed in Turkey. Average milk yield is between
97.5-360 kg in the lactation period of 95-222 days. Awassi ewes can nurse their lambs
for 2 to 3 months, depending on the time of birth, state of pasture, and growth of the
lamb. During suckling period Awassi ewes are milked twice a day at the first 3 to 4
months and only once during the following month until they go dry. Ewes are usually
milked by hand. Mechanical milking is practiced in some governmental research
stations (Talafha and Ababneh, 2011).

2.2. Factors Affecting Milk Yield

Knowing the milk potential of sheep can provide a way to predict the ability to
successfully grow their lambs. Since oxytocin and prolactin secretion in response to teat
stimulating are stimulated by the degree of suckling, milk production increases as the
number of suckled lambs increases (Dhaoui et al., 2019).

Yilmaz et al. (2004) found significant effects of age (p<0.001), birth type
(p<0.001) and body weights (p<0.05) on lactation milk yield in Norduz sheep. While
the effects of age and birth type on daily milk yield were highly significant (p<0.001),
the effect of live weight was insignificant.

Al-Barzinji (2005) determined that the repeatability value for milk yield for
monthly cyclic test in Hamdani ewes was 0.40. The results indicated that the milk yield
was maximized during the first month of lactation. Daily milk yield was affected
significantly (p<0.01) by sex of lamb and age of dam.

On the other hand, Jawasreh and Khasawneh (2007) stated that the estimated
heritability and repeatability in Awassi sheep were 0.26 and 0.27 for total milk yield
(TDM) and 0.27 and 0.35 for test-day milk yield (TMY), respectively. No significant
effect of birth type and birth weight on TDM and TMY was determined, while TDM
and TMY was significantly affected by litter size, age and parity (p<0.05). TDM and



TMY were also affected significantly by year of lactation (P<0.0001) and ewe weaning
weight (p<0.001).

Reiad et al. (2010) determined that milk yield was affected by ewe line,
lambing year, parity, birth type, and ewe body weight at lambing (p<0.01). Total milk
yield increased at a rate of 1.35 kg for each 1 kg the ewe. Similarly, Koncagiil et al.
(2012) reported that parity, lambing age and lambing month had a significant effect on
lactation milk yield, but type of lambing had no significant effect on lactation milk
yield. However, Giirsu and Aygiin (2014) determined no effect ewe age and born lamb's
gender on lactation milk yield in Awassi ewes.

The lambing season has a great effect on milk production. These effects have
been attributed to climate factors and qualitative and quantitative differences in the
present feeds (Abd Allah et al., 2011).

It was determined that ewes with twin parturitions produced more milk than
ewes with single parturitions and the presence of female lambs affected milk yield
positively (Abecia and Palacios, 2018). Similarly, Dhaoui et al. (2019) determined that
the ewes reared multiple lambs had higher milk yield than the ewes reared single lambs.
In the study, adult ewes produced more milk than younger and older ewes. Also, ewes
with asymmetric udder structure produced less and more concentrated milk compared to

ewes with symmetrical udder. Daily milk yield was affected by lambing season.

2.3. Factors Affecting Milk Composition

Sheep milk has a high nutritional value and high concentrations of protein, fat,
minerals, and vitamins compared to the milks of other domestic species. Sheep milk is
mainly used in the production of fine cheese varieties, yogurt, and whey cheeses
(Balthazar et al., 2017).

The chemical composition of fresh sheep milk is affected by the stage of
lactation, daily variation, season, environmental temperature, parity, type of birth,
animal age and nutrition, genetic factors (species and breed), physiological status and
health of udder (Abd Allah et al., 2011; Balthazar et al., 2017).

Oravcova et al. (2007) studied main factors which affect milk fat and protein

content of Tsigai, Improved Valachian and Lacaune ewes. In the study, the effect of



litter size on fat content was found significant (p<0.01, p<0.05) in Improved Valachian
and Lacaune ewes. As for protein content, litter size had an effect highly significant
(p<0.01) in Tsigai and Improved Valachian. Oravcova et al. (2007) also reported a
significant effect of flock-test day (p<0.01) and the month of lambing (p<0.01, p<0.05)
on fat and protein content.

Kuchtik et al. (2008) reported that the stage of lactation had a highly significant
effect on the total solids (TS), solids non-fat (SNF), fat (F), protein (P), casein (CN),
lactose (L) and urea nitrogen (UN) from milk components. The contents of TS, SNF, F,
P, CN and UN were highly and positively correlated with each other. On the other hand,
it was found negative and high (p<0.001) phenotypic correlations between milk yield
and the contents of TS, SNF, F, P, CN and UN. Contrary to the findings of Kuchtik et
al. (2008), Sadeghi et al. (2016) found that the stage of lactation had no a significant
effect on fat, protein, SNF, dry matter in crossbred and pure ewes.

Milk with sufficient fat content is of great importance in meeting the energy
needs of the suckled lambs (Dhaoui et al., 2019). Heritability estimates for fat content
have been reported to increase from the beginning to the end of lactation. On the other
hand, heritability in protein content increased after lambing, and then oscillated toward
the end of lactation (Komprej et al., 2011).

Abd Allah et al. (2011) found that milk fat percentage was affected by age and
body weights (p<0.05). Fat percentage was lower (p<0.05) in older ewes compared with
that of younger ewes. On the other hand, the effect of age of ewe, birth type and body
weight did not significant on total solids, protein, lactose and ash.

Dhaoui et al. (2019) investigated the effects of season of lambing, litter size,
age of ewe and udder shape on milk production and composition over lactation in
prolific D’man ewes. As for the effect of lambing season on the milk composition, fat
and total proteins were the highest in autumn. Total solids, lactose, solids-not-fat, and
ash were higher in winter than in autumn and summer. Ewes reared multiple lambs
produced more milk than those reared singles. Dams nursing triplets or more had the
highest milk total proteins, and the lowest total solids and fat levels. Adult ewes
produced more milk compared to younger and older ewes, and their milk contained
higher total solids, fat, and ash levels than milk from young ewes. In contrast, litter



survival at weaning was positively correlated to the amounts of total milk, fat, and total
proteins (Dhaoui et al., 2019).

2.4. Factors Affecting Udder Measurements

In all dairy animals, the udder is considered one of the most important
physiological and conformational characteristics. The external udder traits in various
dairy sheep breeds have been investigated by a number of authors (Kominakis et al.,
2009; Ozis Altingeki¢ and Koyuncu, 2011; Dogan et al., 2013; Merkhan, 2014; Sezenler
et al., 2016; Kaygisiz and Dag, 2017; Tirkyilmaz et al., 2018).

A moderate association between the udder measurements and milk production
was observed. None of the udder measurements or/and teat dimensions were found to
be related with milk contents and/or somatic cell count. The highest correlations were
observed between udder width and udder circumference (r=0.69) as well as between
udder circumference at base and middle (r=0.62). Udder height was found to be
positively correlated with cistern depth, udder width, udder circumference, and teat
measurements. The correlation between teat length and circumference was also high
(r=0.57) (Kominakis et al., 2009).

Ozis Altingekic and Koyuncu (2011) reported that udder measurements may be
suitable selection markers to improve milking ability of Tahirova, Kivircik and
Karacabey Merino sheep breeds. Udder circumference had strong, positive correlation
with udder width, udder length, and teat angle and udder volume in ewes.

The significant effects for breed, sheep within breed, and stage of lactation on
udder traits were revealed by Martinez et al. (2011). Udder circumference, udder width,
udder length, cistern height and teat size significantly decreased throughout lactation.
Repeatabilities of all traits were between 0.17 and 0.60; the highest repeatability was for
udder circumference. The udder circumference seemed to be a morphological trait of
great interest based on its breed discriminatory power for dairy aptitude, relationship
with milk yield, easy and rapid estimation, and high repeatability.

Lactation mik yield in Anatolian Merino sheep was significantly influenced by
the udder types (p<0.05). However, the effect of udder types on milk components was

found to be statistically non-significant (Dogan et al., 2013).



Udder traits affected by age of dam have been reported on Awassi ewes by
Merkhan (2014). The age of ewes affected the diameter of left teat and length of right
teat (p<0.05). Also, sex of lambs had a significant effect on right teat length (p<0.05).
As the milk yield increased, there was an increase in udder circumference and teat
diameter (p<0.05). Milk yield positively correlated with all udder measurements except
with udder length and right teat length. Also, positive and high correlation coefficients
were observed between udder circumference and udder width (r=0.679), distance
between teat (r=0.699) and left teat diameter (r=0.417) as well as between udder width
and distance between teats (r=0.732). A positive relationship (p<0.01) among teat
measurements (r=0.596-0.908) was observed. The study results revealed that udder
circumference and right teat length were the best predictors for milk yield in Awassi
ewes.

Makovicky et al. (2014) determined the significant effects of ewe genotype,
parity and stage of lactation on udder morphology traits. Parity had a significant effect
on the udder depth (p<0.001), teat size (p<0.001), udder attachment (p<0.001), cistern
depth (p<0.01), and teat position (p<0.05). Largest udders with the largest cisterns, teat
position and teat size were in the third lactation sheep. Older ewes in most cases have
significantly greater teat length than the first lactation ewes, but during the stage of
lactation it became smaller. The morphological aptitude of the udder to mechanical
milking became worse as parity number increased. It can be concluded that the stage of
lactation was an important factor of sheep udder morphology, regardless of the
genotype and the production potential of the individual ewe. The effect of lactation
stage on udder and teat traits was also reported by Sadeghi et al. (2016).

Heritability coefficients estimated for linear udder traits were low and 0.09 for
udder attachment and 0.30 for cistern depth (Makovicky et al., 2015).

Sezenler et al. (2016) also reported that udder circumference was significantly
affected by parity and lambing types (p<0.05). Parity had also significant impact on
udder width. However, teat length and teat diameter were not affected by parity and
lambing types. The positive and significant correlations were observed between udder
circumference and udder width and daily milk yield in Bandirma sheep.

High positive correlation was observed between udder length and solids non-fat

in Morkaraman, Tuj and Awassi sheep breeds. The most ideal and suitable type for



machine milking was found as pear-shaped udder type, which udder teats are
downwards and inclined (Tiirkyilmaz et al., 2018).

2.5. Somatic Cell Count (SCC)

Somatic cells are mainly milk-secreting epithelial cells that have been shed
from the lining of the gland and white blood cells (leukocytes) that have entered the
mammary gland in response to injury or infection. The somatic cells composition in
milk include 75% leucocytes, i.e. neutrophils, macrophages, lymphocytes, erythrocytes,
and 25% epithelial cells. The normal composition of milk somatic cells, which vary
according to the type of secretion or lactation cycle, is given in Table 2.1 (Sharma et al.,
2011).

Table 2.1. Composition of somatic cell in different mammary secretions (Sharma et al.,
2011)

Milk somatic cells (%)
Type of mammary secretion

PMN Macrophage Lymphocytes Epithelial cells
Milk 3 80 16 2
Colostrum 62 35 4 0
Dry gland secretion 3 89 7 1

PMN = Polymorphonuclear cells

Sheep and goats normally have higher SCC than cows. They respond in a
different way and at a higher intensity to infiltration of somatic cells into the milk,
despite similar bacteria (Leitner et al., 2016). Herd size and farm management practices
(vaccination, milking system, hygiene, grazing) had a significant impact on SCC and
bacterial species (Alexopoulos et al., 2011).

In dairy sheep physiological and pathological thresholds of SCC are 0.25 to
1.0x10° cells/ml. The threshold between healthy and infected udders has been indicated
as SCC of 250-300 x 10° cells/m1 (Olechnowicz et al., 2010).

SCC rising in milk adversely affects the quality of raw milk. Subclinical

mastitis has always been associated with low milk production, changes in milk
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consistency (density), reduced possibility of adequate milk processing, low protein and
high risk for milk hygiene because of pathogenic organisms (Sharma et al., 2011).

There was an association between the test day and SCC, with higher SCC
values in the first 2 wk. In addition, significantly higher SCC values were found in the
oldest animals compared to the other age groups (Hariharan et al., 2004).

Bonelli et al. (2013) determined a non-significant difference for SCC level of
early, middle, and late lactation stage in Sarda ewes. On the other hand, Vrskova et al.
(2015) found that lactose content decreased with increasing SCC and SCC was stable
for each season at 250x10°% cells/ml in Tsgai ewes. It has been reported that decreased
lactose content expresses mastitis formation and there is a need for bacteriological
examination in milk.

Vrskova et al. (2015) also determined that purebred Tsigai 76% of ewes were
below SCC 300 x10° cells/ml indicating a healthy status of experimental ewes which
was at the first lactation 61% of sheep.

Toth et al. (2017) evaluated the effect of temperament on milk yield and
somatic cell count of Lacaune ewes. Significant differences were found in milk SCC
among the temperament categories. Calmer ewes had a lower somatic cell count in milk
(5.17 log cm™) than more temperamental ones (5.67 log cm™; p<0.05). The application
of temperament score test was beneficial for breeders due to the fact that the calmer

ewes produced more milk with reduced somatic cell counts than nervous animals.
2.6. Total Bacterial Count (TBC)

The microbiological quality of milk can be affected by many factors such as
contamination during and after milking, the presence of mastitis, method of milking,
breed, animal health, stage of lactation, season, feeding and the hygiene of farms. Sheep
milk has been shown to be a major source of infection by pathogenic bacteria associated
with gastroenteritis, such as Salmonella spp, Staphylococci, Enterococci and E. coli.
(Fatima et al., 2013).

Staphylococcus aureus is the most commonly isolated microorganism caused by
clinical and subclinical mastitis in ruminants (Ismail et al., 2016). Hariharan et al.
(2004) determined that 178 (38.1%) of the milk samples examined in the study were
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negative for bacterial growth and 117 (25.1%) were contaminated. Ten samples were
positive for major pathogens, which included 1 Staphylococcus aureus, 3 Streptococcus
uberis, 4 Streptococcus spp., and 2 Mannheimia (Pasteurella) haemolytica. Thirty-six
were positive for minor pathogens, which included 19 Staphylococcus equorum, 7 S.
xylosus, 6 S. simulans, 1 S. capitis, 1 Enterococcus faecium, 1 Corynebacterium spp.,
and 1 Aerococcus spp.

Alexopoulos et al. (2011) revealed significant positive correlation between total
bacterial counts and preliminary incubation count (0.825). No statistically significant
correlations observed among SCC with any of the bacterial species. Herd size and farm
management practices had considerable influence on bacterial species.

The bacterial pathogens in raw milk samples of ewes and goats were
investigated by Abd El-Fatah and Awad (2014). In the study, coagulase negative
staphylococci were the most prevalent bacteria isolated in both ewes (34.6%) and goat
(46.2%) milk samples. The milk samples with Staphylocoous aureus constituted about
23.1% of ewes and 15.4% of goat milk samples. Escherichia coli was isolated from
7.7% of goat milks.

Merlin Junior et al. (2015) studied the microbiological composition of sheep
milk from South Brazil. Growth of Staphylococcus aureus, enterobacteria and coliforms
occurred in 100% of the samples, and 45% of the samples showed growth of
Escherichia coli.

Abo El-Makarem (2016) investigated chemical and microbiological quality of
ewe milk and found S. aureus in 30% and coliform organisms in 22% of examined
ewe’s milk samples. The high count of Staphylococcus aureus and coliform bacteria
was due to poor personal hygiene practices. The incidence of enterococci was zero,
however yeast and mould count was 34 and 70%, respectively. It was reported that the
high yeast and mold count was due to poor equipment hygiene during handling and
processing of milk.



3. MATERIALS AND METHODS

3.1. Animals and Management

This study was conducted at a commercial farm located in Summel/Dohuk/Irag.
Animal material consisted of 50 head Awassi ewes in lactation period. The age of ewes
was determined by examining their tooth. The breeding season was in July, while the
lambing was in November. In this farm, the type of farming system was semi-intensive.
The sheep were protected from high temperature, cold and adverse weather conditions.
The farm also had good ventilation and all standard farm requirements. Feeder length
was about one meter for each three ewes and drinker length was about 5 m for 6-8 ewes.
The feeding was consisting of wheat, barley, flour. There was a 2x2 m lambing area for
each pregnant sheep to avoid being exposed to abortions at the farm. Also it contained a

place for hand milking and a warehouse for storing forage.
3.2. Methods

The procedures followed in the study are given in Figure 3.1.

17 ¢ Awassi She«ip ¢ _l

Udder Test-Day Milk ) ] 5 _
Measurements Yield: Milk Somatic acteria
and Type of Recorded every two Composition Cell Count Count

Udder weeks

— > Udder Length (UL
chllets Determination Colony Count  fe—
— | Udder Circumference (UC) of Fat, Solid
Non-Fat, Identification of
L Teat Length (TL) Protein, Lactose Streptococcus  f¢—
and
— > Udder Width (UD) Staphylococcus

— Teat Diameter (TD)

Figure 3.1. Procedure steps in the study.
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3.2.1. Test-day milk yield and milk composition

Milk yield was recorded fortnightly from second week after parturition for three
times. On the day of test, the lambs were separated from their dams at 8:00 p.m., and on
the next day at 8.00 a.m., ewes were milked by hand. Milk quantity was recorded using
cylinder (Figure 3.2). This amount was multiplied by two to estimate daily milk yield.

Composition (fat, solid non-fat, protein, lactose) of milk samples taken from

ewes was determined by Eko-milk machine (Figure 3.3).

Figure 3.2. Cylinder (Brand Eterna Duran Germany) used to measure test-day milk
yield in the study.

Figure 3.3. Eko-milk machine used for milk composition analysis in the study.
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3.2.2. Udder measurements and type

Udder measurements included the following traits: udder width above teats at
rear of udder (UW, cm), udder circumference above teats (UC, cm), right and left teat
diameter in the middle of teat (TD, mm), right and left teat length from attachment of
teat with udder to the end of teats (TL, mm), udder length from attachment to middle of
udder (UL, cm), distance between two teats (DBT, cm), udder height from the ground
(UHG, cm), teat height from the ground (THG, cm) (Figure 3.4, 3.5, 3.6, 3.7).
Measurements of TD and TL was measured by using a caliper, the other udder
measurements were measured by using a tape. All measurements were taken before the
ewes were milked (Sezenler et al., 2016). Udder type was recorded by eye observation

according to Epstein (1985) (Figure 3.8).

Ground

Figure 3.4. Udder measurements (Tiirkyilmaz et al., 2018).

A. Udder width (UW)

B. Udder circumference above teats (UC)

C. Teat diameter (TD)

D. Teat length (TL)

E. Udder length from attachment to middle of udder (UL)
F. Distance between teats (DBT)

G. Udder height from the ground (UHG)

H. Teat height from the ground (THG)
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Figure 3.7. Udder circumference.
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SN
L1y

4 5 6
Figure 3.8. Udder types in sheep (Epstein, 1985).

Cylindrical udder, udder teats are upward and lateral
Cylindrical udder, udder teats are downwards and inclined
Pear-shaped udder, udder teats are downwards and inclined
Pear-shaped udder, udder teats are downwards and horizontal

Udder teats are big, udder which is downwards and vertical

2 e o

Udder teats are upward and inclined udder
3.2.3. Somatic Cell and Total Bacteria Count

Milk samples were collected on the same test-day and somatic cell counts were
measured by the direct microscopic method as described by Coles (1986) as follows:
1. Milk sample was mixed carefully, to be sure that cream dispersed throughout the
specimen.
2. Loop (4 mm) was used to spread 0.01 ml of milk over of 1 cm? of slide by preparing

a card that outlines 1 cm? over which the milk was spread.
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3. Then the slide was dried on a flat surface without heating and stained with methyl
blue by dropping it on the slide and left for 10 minutes to dry off and then washed by
water to remove excess stain.

4. Microscopic examination was done by counting cells in 30 fields of each slide by oil
immersion, and then the average was multiplied by microscopic factors X 100.

The calculation of the microscopic factor was conducted as follows:

1. By using a stage micrometer ruled in 0.1 to 0.01 mm, it was measured the diameter
of the field to the third decimal place.

2. The microscopic factor was calculated by using the formula:

M.F = 40000/3.1416*d
Where: M.F = macroscopic factor

d = diameter

Figure 3.9. Somatic cell under the microscope.

A sample about 50 ml of milk was taken for microbiological test (bacterial
identification and counting) under sterilized conditions. Total Viable count (TVC) was
recorded according to Yousef and Carlstrom (2003). TVC, nutrient plates were used by
spread platting under sterilized conditions. The plates were incubated for 24 hours at

35-37 °C. The TVC were recorded by using colony counter (Figure 3.9).
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Figure 3.10. Colony counter stuart scientific SC5.

For streptococcus and staphylococcus, blood agar (Figure 3.12) and mannitol
salt were used also under sterilized conditions. The plate was incubated for 24 hours at
35-37 °Cand then peptone water was prepared which is called serial dilution by adding
10 ml of milk to 90 ml of peptone water. It would be 100 ml and 4 to 5 dilution were
used by taking 1 ml of solution (peptone water + milk) to 9 ml of peptone water and so
on. Second and third dilution was used for blood and mannitol salt agar by adding 0.1
ml of dilution to each agar. Fourth and fifth dilution were used to nutrient agar by swap
or lope the 0.1 ml spread on agar then put it on incubator 24-28 hours, after incubation
smear was taken and putted them on sterilize slide and stained with gram stain the

procedure showed below.

Figure 3.11. Total bacteria count in the laboratory.
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Peptone broth:

15 mg of broth to 1 liter distil water soak 10 minute then was poured to tube 9 ml and
glass bottol (90 ml) and sterilize to autoclave 121 °C for 15 minute and left to cool to 45
°C then 10 ml of milk was added to 90 ml and 1 ml of solution (peptone water + milk)
to 9 ml of peptone water and so on. Second and third dilution was used for blood and
mannitol salt agar by adding 0.1 ml of dilution to each agar.

Mannitol salt agar (CONDA):
Suspend 111 mg of medium to 1 liter of distill water mix well and dissolve by heating
with frequent agitation. Boil for one minute until complete dissolution in autoclave at

121 °C for 15 minutes, cool to 45-50 °C mix well and dispense in to Petri dish.

Blood ager (CONDA):

- 39.5 gm to 1liter soak

- 10 minute sterilize to autoclave 121 °C for 15-minute

- cool to 47 °C

- add 5-7% of blood mix well then pour to petri dish and then dry the agar.

Figure 3.12. Blood agar.
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Nutrient agar (CONDA):
Add 23 mg of the medium in to one litter of distil water dissolve by heating with
frequent agitation. Boil for one minute until complete dissolution dispense and sterilize

in to autoclave at 121 °C for 15 minutes.

Gram stain:

a.  Flood the fixed smear with grams’ crystal violet solution. Let stand for 60 seconds
b.  Pour off stain gently wash with tape water from a faucet or a plastic water bottle.
c.  Flood with Grams’ iodine solution. allow it to remain for 60 second

d.  Pour off the iodine solution and gently wash with tape water

e.  Decolorize with grams decolorize solution until the blue dye no longer flows from
the smear. Further delay will cause excess decolonization in the gram positive cells and
the purpose of staining will be defected.

f.  Gently wash the smear with tape water

g.  Counterstain with safranin solution for 60 second

h.  Then washing the safranin solution with tape water. let it to dry

I. Examine the finished slide under microscope (oil immersion objective).

Figure 3.13. Solutions used in total bacterial counts.

3.3. Statistical Analysis

In the study, the effects of ewe age and udder type on test-day milk yield, milk
composition, SSC, udder measurements, and total bacteria count were investigated. The
data were analyzed by least squares means using the general linear models in SAS
(2005). Duncan’s multiple-range test was used to compare differences between the
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means of the sub-groups. Pearson correlation coefficient analysis was used to measure
of linear association among the traits.
The statistical analysis was based on the general linear model:
Yi = u + ai + b + ejj
Where: Yk = Observation value of the measured or assessed trait
u = The overall mean
a; = The effect of age of ewes (i = 1-1.5, 2-2.5, 3-3.5, 4)
bj = The effect of udder type (j = 1% type, 3 type)

eijk = The random error



4. RESULTS

Least-squares means and standard errors for test-day milk yield and somatic cell
count (SCC) according to the control times are shown in Table 4.1 and 4.2. The mean
test-day milk yields for I. control, Il. control, I1l. control and average of controls were
355.40, 544.40, 568.70 and 489.50 ml, respectively. When examined test-day milk
yields according to the ages of ewes, it was seen that 3-3.5 aged ewes had the highest
and 4 aged ewes had the lowest milk yield in all the control times. These differences
were found statistically significant (p<0.05).

Table 4.1. Least-squares means and standard errors for test-day milk yield according to
the control times in Irag Awassi ewes

Test-day milk yield (ml)

Factors n
1. Control I1. Control I11. Control Average of
controls
xiS)—( xiS)—( xiS)—( xiS)—(
General 50 355.40+18.48 544.40+26.17 568.70+25.47 489.50+22.07
Age * * * *
1-15 9 365.56+41.97® 550.00467.04%®  583.33+64.72®  499.63+55.84%
2-25 15 351.33+37.34% 542.00450.99%®  562.33+51.50%  485.22+45.85®
335 21 381.43+26.27° 586.67+34.46° 606.67+33.44° 524.92+26.99°
4 5 240.00+47.75" 364.00+73.86" 402.00+66.66" 335.33+61.48"
Udder type
1 24 345.00+£25.24 524.17+33.64 547.08+31.73 472.08427.92
3 26 365.00+27.19 563.08+39.89 588.65+39.45 505.58+33.96
*: p<0.05

a, b : Means values with different letters are significant (p<0.05).

The cylindrical udder (1; udder teats are upward and lateral) and pear-shaped
udder (3; udder teats are downwards and inclined) type from the udder types reported by
Epstein (1985) for sheep was only observed in the study animals. No significant
differences were found between udder types in terms of test-day milk yields. Average
milk yields for all control times in ewes with 1% and 3" udder type were determined as
472.08 ml and 505.58 ml, respectively (p>0.05).

The mean SCC values for I. control, Il. control, Ill. control and average of
controls were 40.20, 39.44, 37.96 and 39.20 x10° cells/ml, respectively. In all control
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times, SCC of milk samples taken from 3-3.5 aged ewes was found lowest. However,
the differences between age groups were not statistically significant (p>0.05).

Table 4.2. Least-squares means and standard errors for somatic cell count (SCC)
according to the control times in Irag Awassi ewes

SCC (x10° cells/ml)

Factors n
I. Control 11. Control 1. Control Average of
controls
xiSX xiSX xiSX xiSX
General 50 40.20+3.03 39.44+2.65 37.96+2.31 39.20+2.44
Age
1-15 9 47.22+8.93 47.56+8.54 37.78+7.04 44.19+7.64
2-2.5 15 41.80+7.05 41.33+£5.53 38.87+4.92 40.67+5.60
3-3.5 21 34.14+2.18 33.71+2.69 34.86+1.91 34.24+1.57
4 5 48.20+11.85 43.20+7.44 48.60+10.40 46.67+9.42
Udder type
24 39.33+3.19 35.63+2.97 36.25+2.91 37.07£2.58
3 26 41.00£5.10 42.96+4.24 39.54+3.58 41.17+4.07

As for udder types, milk samples of ewes with 1% udder type had lower SCC
than those ewes with 3 udder type. Average SCC values obtained for all control times
in ewes with 1% and 3™ udder type were determined as 37.07 and 41.17 x10° cells/ml,

respectively (p>0.05).

Table 4.3. Least-squares means and standard errors for milk composition traits in Iraq

Awassi ewes
Factors n Fat Solid not-fat Protein Lactose
(%) (%) (%) (%)
xiS)—( xiS)—( xiS)—( xiS)—(
General 50 6.72+0.19 9.50+0.06 4.53+0.06 4.33+0.02
Age * *
1-1.5 9 6.78+0.31 9.73+0.16 4.80+0.172 4.37+0.03%
2-2.5 15 7.02+0.41 9.38+0.14 4.42+0.11° 4.26+0.042
335 21 6.54+0.29 9.4340.07 4.47+0.08% 4.39+0.05"
4 5 6.42+0.70 9.68+0.28 4.55+0.20%® 4.26+0.08%
Udder type
24 6.46+0.23 9.52+0.08 4.60+0.10 4.3620.05
3 26 6.95+0.30 9.47+0.10 4.46+0.07 4.31+0.02
*: p<0.05

a, b : Means values with different letters are significant (p<0.05).
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Table 4.3 shows least-squares means and standard errors for milk composition
traits. The mean fat, solid non-fat, protein and lactose percentages were 6.72%, 9.50%,
4.53% and 4.33%, respectively. There was no significant effect on the fat and solid non-
fat percentages of the age of ewe (p>0.05).

Milk samples taken from ewes aged 1-1.5 years had a higher protein content
(4.80%) than those ewes aged 2-2.5 years (4.42%) (p<0.05). Similarly, milk samples of
ewes aged 3-3.5 years had higher lactose content (4.39%) than those ewes aged 2-2.5
years (4.26%) (p<0.05).

Milk composition of ewes with 1% udder type was 6.46% fat, 9.52% solid non-
fat, 4.60% protein and 4.36% lactose, respectively. Similarly, fat, solid non-fat, protein
and lactose content in milk of ewes with 3 udder type was 6.95%, 9.47%, 4.46% and
4.31%, respectively. Udder types did not have a significant effect on the milk

composition.

Table 4.4. Total bacteria and the isolated bacteria count in Iraq Awassi ewes

Traits X+ST
X
Total bacteria counts 56.94+7.72
The isolated bacteria n (%)
Streptococcus spp. 2 (4%)
Staphylococcus aureus 15 (30%)

Total bacterial counts and the isolated bacteria counts in Irag Awassi ewes are
shown in Table 4.4. Total bacterial count was 56.94 in the milk samples taken during
the study. Streptococcus spp. which is the main cause of mastitis was only found 2 milk
samples (4%), and Staphylococcus aureus was found 15 milk samples (30%).

Least-squares means and standard errors for udder measurements in Iraqi
Awassi ewes are shown in Table 4.5. The highest UC value was determined in 2-2.5
years old ewes (41.93 cm), while the lowest UC value was in 1-1.5 years old ewes
(39.78 cm). However, the measurement of UC was not affected by the age of ewes. The
effect of udder type on UC was statistically significant (p<0.01). Ewes with 3" udder
type had higher UC value (42.06 cm) than those ewes with 1% udder type (39.13 cm).

Similar to UC measurement, the age of ewes had insignificant effect on UW
measurement. On the other hand, the value of UW in ewes with 3" udder type was
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higher (21.03 cm) than those obtained from ewes with 1% udder type (19.56 cm)
(p<0.01).

Udder length (UL) increased as the animal ages. Therefore, UL measurement
was significantly affected by age of ewes (p<0.01). In ewes aged 1-1.5, 2-2.5, 3-3.5 and
4 years, UL value was determined as 18.61 cm, 19.13 cm, 20.19 and 22.40 cm,
respectively. However, UL measurements of ewes which had different udder types were
similar (p>0.05).

Table 4.5. Least-squares means and standard errors for udder measurements in lIraq

Awassi ewes
UC (cm) UW (cm) UL (cm) DBT (cm)
Factors n - Y ac— v oL, G Tao
xiSX xiSX xiSX xiSX
General 50 40.65+0.43 20.33+0.22 19.81+0.26 14.81+0.37
Age *%* *
1-1.5 9 39.78+0.72 19.89+0.36 18.61+0.41% 14.44+0.84%
2-2.5 15 41.93+0.64 20.97+0.32 19.13+0.33% 16.30+0.812
3-35 21 40.24+0.83 20.12+0.41 20.19+0.41° 14.05+0.43°
4 5 40.10+0.71 20.05+0.36 22.40+0.43° 14.20+1.20%®
Udder type o *x *
1 24 39.13+£0.52 19.56+0.26 19.98+0.39 13.65+0.35
3 26 42.06+0.56 21.03+0.28 19.65+£0.35 15.88+0.57

UC: Udder Circumference, UW: Udder Width, UL: Udder Lenght, DBT: Distance between Teats
*: p<0.05, **: p<0.01
a, b, ¢ : Means values with different letters are significant (p<0.05).

Table 4.5. Least-squares means and standard errors for udder measurements in Iraq
Awassi ewes (continued)

TL (mm) TD (mm) UHG (cm) THG (cm)
Factors n Y4 Q- Lo T ie— T oo
xiSX xiSX xiSX xiSX
General 50 2.854+0.09 16.92+0.35 42.93+0.40 20.27+0.40
Age * ** *
1-1.5 9 2.79+0.18% 16.03+0.83 39.77+0.61% 18.37+0.87°
2-25 15 2.63+0.14° 16.67+0.73 42.18+0.82° 20.42+0.83%®
3-35 21 2.9240.14%® 17.36+0.49 44.2140.34° 21.10+0.56°
4 5 3.28+0.30° 17.39+£1.20 45.48+0.77° 19.80+1.01%
Udder type
1 24 2.91+0.11 16.64+0.51 43.14+0.54 20.25+0.67
3 26 2.78+0.13 17.17+0.49 42.7440.60 20.30+0.48

TL: Teat Length, TD: Teat Diameter, UHG: Udder Height from the Ground, THG: Teat Height from the
Ground

*:p<0.05, **: p<0.01

a, b, ¢, d : Means values with different letters are significant (p<0.05).



26

The highest DBT value was determined in 2-2.5 years old ewes (16.30 cm),
while 3-3.5 years old ewes had the lowest DBT value (14.05 cm) (p<0.05). The value of
DBT measurement in ewes with 3" udder type (15.88 cm) was higher than ewes with 1%
udder type (13.65 cm) (p<0.05).

The mean TL values of ewes aged 1-1.5, 2-2.5, 3-3.5 and 4 years were 2.79 mm,
2.63 mm, 2.92 mm and 3.28 mm, respectively. The difference between 2-2.5 and 4-
years old ewes was found statistically significant (p<0.05). Udder type had no
significant effect on TL measurement of ewes.

As shown in Table 4.5, teat diameter (TD) measurement was the lowest in 1-1.5
aged ewes (16.03 mm) and the highest in 4 aged ewes (17.39 mm). However, the effect
of ewe age on TD was insignificant (p>0.05). Similar to the effect of ewe age, udder
type had insignificant effect on TD.

The age of ewes had significant effect on udder height from the ground (UHG).
When animal become older, the height of udder from the ground was more than that in
young animals. Values of UHG in ewes aged 1-1.5, 2-2.5, 3-3.5 and 4 years were 39.77
cm, 42.18 cm, 44.21 cm, and 45.48 cm, respectively (p<0.01). The effect of udder type
on UHG was not significant. Values of UHG were 43.14 cm and 42.74 cm in ewes with
1% and 3" udder type.

As for the height of teat from the ground (THG), the effect of ewe age was
significant. Values of THG in ewes aged 1-1.5, 2-2.5, 3-3.5, and 4 years were 18.37 cm,
20.42 cm, 21.10 cm, and 19.80 cm, respectively. The difference between 1-1.5 and 3-
3.5 aged ewes was found statistically significant (p<0.05). On the other hand, the udder
type had no significant effect on THG (p>0.05).

Table 4.6. Correlation coefficients among milk composition traits, test-day milk yield
and somatic cell count

Solid non-fat Protein Lactose TDMY SCC
Fat -0.06741 0.11903 0.06145 0.26581 -0.26493
Solid non-fat 0.63730*** 0.27650* -0.15915 0.06020
Protein 0.35088** 0.07190 -0.11813
Lactose 0.21547 -0.29025*

TDMY: Test Day Milk Yield, SCC: Somatic Cell Count
*: p<0.05, **: p<0.01, ***: p<0.001
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Correlation coefficients among milk composition traits, test-day milk yield and
somatic cell count are shown in Table 4.6. A negative and weak correlation (-0.06741)
was determined between fat and solid non-fat content. The correlations of fat with
protein, lactose, and TDMY were positive but weak. The correlation coefficient
between fat and SCC was found as r=-0.26493.

On the other hand, solid non-fat had positive (0.63730) and highly important
(p<0.001) correlation with protein. The relationship between solid non-fat and lactose
was also significantly important (p<0.05). However, a negative and weak relationship
was determined between solid non-fat and test day milk yield (-0.15915). The
correlation between solid non-fat and SCC was also extremely weak (0.06020).

The content of protein was correlated with lactose (p<0.01). The correlation
coefficient between protein and lactose was found as r= 0.35088. Protein content of
milk had weak correlations with TDMY and SCC. However, lactose content of milk had
a negative and significant correlation with SCC (r=-0.29025, p<0.05).

As for correlation coefficients values among udder measurements (Table 4.7), a
complete correlation between UC and UW was found (r=1.00000, p<0.001). Therefore,
correlation coefficients of UC and UW measurements with the other udder
measurements were found similar. While UC and UW were positively and significantly
correlated with DBT (r=0.43107, p<0.01), the correlations with TL, UHG, and THG

were negative and weak.

Table 4.7. Correlation coefficients between udder measurements

uw UL DBT TL D UHG THG
ucC 1.00000*** 0.11727 0.43107**  -0.10113  0.15552 -0.09747 -0.15061
uw 0.11727 0.43107** -0.10113  0.15552 -0.09747 -0.15061
UL -0.11928 0.04117  0.19210 0.35866**  -0.29387*
DBT -0.23289  0.02864 -0.09240 0.03421
TL 0.09062 -0.00391 -0.24291
TD 0.24178 0.09778
UHG 0.76455***

UC: Udder Circumference, UW: Udder Width, UL: Udder Length, DBT: Distance between Teats, TL:
Teat Length, TD: Teat Diameter, UHG: Udder Height from the Ground, THG: Teat Height from the
Ground
*:p<0.05, **: p<0.01, ***: p<0.001

In this study, a positive and significant correlation (r=0.35866, p<0.001) was
found between UL and UHG measurements, however the correlation between UL and

THG was negatively significant (r=-0.29387, p<0.05).
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The correlations among DBT, TL, TD, UHG, and THG were found as quite low
and insignificant. However, high correlation coefficient was determined between UHG
and THG measurements (r=0.76455, p<0.001).

Table 4.8. Correlation coefficients among udder measurements, milk composition traits,
test-day milk yield and somatic cell count

Fat SNF Protein Lactose TDMY SCC
ucC -0.07293 -0.01961 -0.05309 -0.01846 0.25120 -0.13967
uw -0.07293 -0.01961 -0.05309 -0.01846 0.25120 -0.13967
UL -0.08086 -0.07689 0.04037 -0.13304 -0.06955 -0.32876*
DBT 0.00976 0.01190 -0.13162 0.00526 0.10002 0.00976
TL -0.09993 0.27761* 0.15216 0.17138 -0.10134 0.21553
TD 0.06916 0.17483 0.05803 -0.02334 0.22637 -0.11798
UHG -0.03395 0.12017 0.02840 0.16984 -0.07961 -0.15870
THG 0.03938 0.10974 -0.03003 0.21771 -0.01295 0.00738

UC: Udder Circumference, UW: Udder Width, UL: Udder Length, DBT: Distance between Teats, TL:
Teat Length, TD: Teat Diameter, UHG: Udder Height from the Ground, THG: Teat Height from the
Ground, SNF: Solid Non-Fat, TDMY': Test Day Milk Yield, SCC: Somatic Cell Count
*: p<0.05

As shown in Table 4.8, it was found positive and negative but rather weak
correlations between udder measurements and milk composition traits. The highest
correlation was found between teat length (TL) measurement and solid non-fat (SNF)
content of milk (r=0.27761) (p<0.05).

In addition, measurements of length and height of udder such as UL, TL, UHG,
and THG showed negative and extremely weak correlations with test-day milk yield
(TDMY). The correlation coefficient between UL measurement and SCC were found to

be significant (r=-0.32876, p<0.05).

Table 4.9. Correlation coefficients between test-day milk yields and somatic cell counts
according to the control times

TDMYII TDMYII SCCI SCCIlI SCCIlI SCC
TDMYI 0.72228***  0.73117***  -0.33012* -0.18555 -0.36886**
TDMYII 0.99287***  -0.30072* -0.15709 -0.41407**
TDMY I -0.32991* -0.18569 -0.44018***
TDMY -0.34427**

TDMY: Test Day Milk Yield, SCC: Somatic Cell Count
*: p<0.05, **: p<0.01, ***: p<0.001
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The correlations between milk yields according to the control times were high
and statistically significant (P<0.001). The highest correlation coefficient (r= 0.99287)
was found between test-day milk yields in Il and 111 control times (p<0.001).

It was determined that test-day milk yields were negatively correlated with SCC
in all control times. On the other hand, the correlation coefficient was determined as r= -
0.34427 between average test-day milk yield and SCC in the study (p<0.01).



5. DISCUSSION AND CONCLUSION

Average test-day milk yield in Iraqi Awassi ewes was found as 489.50 ml for 3
control times. This value was significantly lower than the values reported by Serrano et
al. (2001) for Manchega and Latxa ewes, ranging from 657.06-1237.03 ml at 4 test
days. Gutierrez et al. (2007) found 1660.5 mg test-day milk yield obtained from six test-
day records per lactation in Spanish Assaf dairy sheep. In Anatolian Merino sheep, the
mean test-day milk yields for 4 control times ranged from 0.391-0.637 kg (Dogan et al.,
2013).

Age of ewes had significant effect on test-day milk yield. It was found that 3-3.5
aged ewes had the highest (524.92 ml) and 4 aged ewes had the lowest (335.33 ml) milk
yield (p<0.05). Jawasreh and Khasawneh (2007) also found the effect of ewe age on
test-day milk yield. The effect of ewe age and parity on lactation and daily milk yield
was reported by Yilmaz et al. (2004), Reiad et al. (2010), Abd Allah et al. (2011).

Contrary to the study findings, Alkass et al. (2009) reported that milk yield
increased from 2 to 4 years old and then gradually decreased in Awassi and Assaf x
Awassi crossbred sheep. This increase in milk yield has been reported to be due to the
development of the secretory tissue of the udder together with maturation of sheep. The
highest milk yield was determined in 4™ lactation group by Kiper (2015) in Karayaka
sheep. Dhaoui et al. (2019) revealed that adult D’man ewes with 3 to 5 years old
produced more milk amount compared to younger and older ewes.

As shown in Table 4.1, the cylindrical udder with upward and lateral teats (1
udder type) was observed in 24 ewes, and 26 ewes had pear-shaped udder with
downwards and inclined teats (3" udder type). Type 2, 4, 5, and 6 from the udder types
described by Epstein (1985) was not observed in Iraqi Awassi ewes. Dag and Ziilkadir
(2004) determined that the most common udder type (74.18%) in unimproved Awassi
sheep was the cylindrical udder facing the ground. On the other hand, Dogan et al.
(2013) studied 59 heads of Anatolian Merino sheep and stated that the number of sheep
with the 1%, 2" 3 4™ and 6™ udder type was 13, 12, 13, 10 and 11, respectively. The

5" udder type was not found in the research herd.
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Kaygisiz and Dag (2017) reported that the ratio of sheep with 1%, 2", 3" 4" and
6" udder type was 31%, 1%, 42%, 3% and 23%, respectively in improved Awassi
sheep. Similarly, the 5™ udder type had not been found in the improved Awassi sheep.

In the study, udder type had no effect on test-day milk yield. Similar to the
finding, Dag and Ziilkadir (2004) reported that milk production was not influenced by
udder types. Contrary to the study findings, Dogan et al. (2013) and Kaygisiz and Dag
(2017) determined significant effect of udder types on lactation milk yield. Dogan et al.
(2003) found the highest milk yield in ewes with 6™ udder type and lowest milk yield in
ewes with 4™ udder type (p<0.05). Lactation milk yield in the improved Awassi with 1%
and 4™ udder types were higher than the other three breast types (p<0.01) (Kaygisiz and
Dag, 2017).

Berthelot et al. (2006) reported that a mammary gland with <0.5x10° cells/ml
values indicate a healthy situation, and a mammary gland with >1.0x10° cells/ml values
indicate clinical or subclinical mastitis. SCC value of samples were ranged from 33.71
x10° cells/ml to 48.60 x10° cells/ml with an average of 39.20 x10° cells/ml in the study
(Table 4.2).

The SCC values observed in this study were higher than SCC value (4.09 x10°
cells/ml) reported for Manchega sheep by Arias et al. (2012). However, SCC values in
Iraqi Awassi ewes were lower than SCC values of 108.8, 102.5, and 155.9 x10° cells/ml
reported for Sardi ewes in early, middle, and late lactation stage (Bonelli et al., 2013).
Contrary to study findings, Arias et al. (2012) found highly significant effect of ewe age
on SCS, increasing with the age.

Vrskova et al. (2015) determined that 76% of purebred Tsigai ewes were below
SCC 300 x10° cells/ml. Al-Zubaidy and Salari (2016) investigated SCC of milk in Iraqi
Awassi ewes. The threshold SCC values for healthy, sub-clinical and clinical mastitis
were reported as <175 000, >175 000 to <1 150 000 and >1 150 000 cells/ml of milk,
respectively. For different purebred and crossbred sheep of Slovakia, Tancin et al.
(2017) reported that 82.03% of examined milk samples were below 400 x10° cells/ml
and only 8.89% over 1000 x10° cells/ml. According to the results of the studies
conducted on different sheep breeds, it can be said that Iragi Awassi ewes in the study
had a healthy mammary gland and consumable milk.
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There was no statistically significant difference in SCC of ewes with different
udder types in the study, while ewes with 1% udder type had lower SCC than those ewes
with 3 udder type. Average SCC values obtained for all control times in ewes with 1°
and 3" udder type were determined as 37.07 and 41.17 x10° cells/ml, respectively
(p>0.05). These SCC values were lower than values reported by Dogan (2009) for
Anatolian Merino ewes. The mean SCC values of Anatolian Merino ewes with the 1%,
2" 3 4™ and 6™ udder types were 424 136 cells/ml, 631 263 cells/ml, 475 741
cells/ml, 570 804 cells/ml and 520 956 celss/ml.

In the study, the mean fat, solid non-fat, protein and lactose percentages were
6.72%, 9.50%, 4.53% and 4.33%, respectively (Table 4.3). No significant effect of ewe
age on fat and solid non-fat contents was determined. Iragi Awassi ewes had higher
milk fat content and lower solid non-fat, protein, and lactose content compared to the
values reported by Alexopoulos et al. (2011), Abd Allah et al. (2011), Tancin et al.,
(2017) for various sheep breeds. Especially, milk with sufficient fat content is very
important in meeting the energy needs of lambs during the suckling period (Sezenler et
al., 2016). However, all of milk composition percentages determined in this study were
lower than reported values by Tiirkyilmaz et al. (2018) for Morkaraman, Tuj and
Awassi sheep.

Ewe age had statistically significant effect on protein and lactose (p<0.05). The
protein content of milk obtained from ewes aged 1-1.5 years was higher than that
obtained from ewes aged 2-2.5 years. As for lactose content, ewes aged 3-3.5 had higher
milk lactose than those ewes aged 2-2.5. Contrary to study findings, Abd Allah et al.
(2011) reported the significant effect of ewe age on fat content (p<0.05), but no
significant differences in percentages of solid non-fat and protein.

Milk composition content of ewes with 1% udder type was found as 6.46% fat,
9.52% solid non-fat, 4.60% protein and 4.36% lactose, respectively. Similarly, fat, solid
non-fat, protein, and lactose percentages in milk of ewes with 3" udder type were
6.95%, 9.47%, 4.46% and 4.31%, respectively (Table 4.3).

Dogan et al. (2013) found that fat, solid non-fat, protein, and lactose percentages
of Anatolian Merino sheep milk with 1% udder type were 7.19%, 11.08%, 5.13%, and
4.94%, respectively. The same milk composition percentages for ewes with 3™ udder
type were 7.34%, 11.24%, 5.30%, and 4.93%, respectively. Compared with the
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percentages of milk composition according to udder types, Iraqi Awassi ewes with 1%
and 3" udder type had lower milk composition content than those Anatolian Merino
ewes. Similar to the study findings, Dogan et al. (2013) determined no significant effect
of udder types on the milk composition.

Total bacterial counts and the isolated bacteria counts in Irag Awassi ewes are
shown in Table 4.4. Total bacterial count was 56.94 in the milk samples taken during
the study. Streptococcus spp. which is the main cause of mastitis was only found 2 milk
samples (4%), and Staphylococcus aureus was found 15 milk samples (30%). The
bacteria determined in the study carried out by Hariharan et al. (2004) in a Scottish farm
were Staphylococcus equorum (19 times), S. xylosus (7 times), S. simulans (6 times),
Staphylococcus aureus (1 time), Streptococcus uberis (3 times) and other streptococci
(4 times).

Alexopoulos et al. (2011) also determined that Staphylococcus aureus was the
most common pathogen in all farms studied. Flock size and farm management practices
such as vaccination, milking system, hygiene, grazing had considerable influence on
bacterial species. Abo EI-Makarem (2016) reported that Staphylococcus aureus,
coliform bacteria, Enterococci, yeast and mould counts were found in 15 (30%), 11
(22%), 0 (zero), 17 (34%), and 35 (70%) of examined ewe’s milk samples.

Udder measurements are shown in Table 4.5. The measurements of UC, UW,
and TD were not affected by the age of ewes, whereas the effect of ewe age on UL,
DBT, TL, UHG, and THG was significant (p<0.05, p<0.01). Dag and Ziilkadir (2004)
determined no significant effect of the age of ewe on studied all udder measurements.
Merkhan (2014) found significant effect of the age of ewe only on left teat diameter and
right teat length measurements in Awassi sheep.

It was found that Iraqi Awassi ewes had higher udder circumference (UC), udder
width (UW), and teat length (TL) and lower udder length (UL) measurements compared
to Tahirova, Kivircik, and Karacabey Merino sheep breeds (Ozis Altingeki¢ and
Koyuncu, 2011). However, Dag and Ziilkadir (2004) determined longer teats in
unimproved Awassi sheep compared to Iragi Awassi ewes in this study.

The effect of udder type on UC, UW, and DBT from udder measurements was
statistically significant (p<0.01, p<0.05). However, measurements of UL, TL, TD,
UHG, and THG were not affected by udder type in the study. However, Dogan et al.
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(2013) reported that the height of udder from the floor, front height of udder, length of
right udder teat (p<0.05), and distance between udder teats (p<0.001) in Anatolian
Merino sheep was significantly influenced by the udder types.

In the study, there was significant relations among solid non-fat, protein and
lactose content. The correlations of milk composition traits with TDMY and SCC,
except for correlation between lactose content and SCC, were not strong and significant.

When the correlations between udder measurements were examined, it was seen
that UC, UW, and DBT measurements were related with each other (Table 4.7). Udder
length (UL) had statistically significant correlations with udder height from the ground
(UHG) and teat height from the ground (THG) (p<0.01, p<0.05).

It was found positive and negative but rather weak correlations between udder
measurements and milk composition traits in the study (Table 4.8). The highest
correlation was found between teat length (TL) measurement and solid non-fat (SNF)
content of milk (p<0.05). Contrary to the findings of this study, the positive correlation
between udder circumference and milk components was found by Iniguez et al. (2009).
Between udder teat length and milk components was determined the negative
correlation by Emediato et al. (2008) and Iniguez et al. (2009). In addition, Morkaraman
and Tuj sheep was found to be correlated with udder circumference, udder width and
milk fat content, but not Awassi. This is due to the increase in fat content as the udder
width and the circumference of the udder increases and the decrease in milk yield
(Tirkyillmaz et al., 2018).

In the study, measurements of length and height of udder such as UL, TL, UHG,
and THG showed negative and extremely weak correlations with test-day milk yield
(TDMY). The correlation coefficient between UL measurement and SCC were found to
be significant (p<0.05). Kominakis et al. (2009) revealed that none of the udder
measurements were correlated with milk contents and somatic cell count.

It was found the test-day milk yield was negatively and significantly correlated
with SCC in Iragi Awassi ewes in the study (Table 4.9). Similar to the study findings, a
trend toward lower milk production with higher SCC was stated by Vrskova et al.
(2015) and Tancin et al. (2017). Because high SCC values in milk are associated with
udder infection, infected udder tissue results in reduced milk production.
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As a result, the udder type had no significant effect on test-day milk yield,
somatic cell count, and milk composition traits in Iraqi Awassi ewes. As expected, the
morphological characteristics of the udder changed by udder type. There were positive
and negative but rather weak correlations between udder measurements and milk
composition traits. Only udder length measurement from udder traits was correlated
significantly but negative with somatic cell count (p<0.05).

It was found that Iragqi Awassi ewes had a healthy mammary gland and
consumable milk due to their low SCC (39.20 x10° cells/ml) and bacterial content.
Since there is an increased risk of infection due to contact with the ground, ewes which
have the cylindrical udder with upward and lateral teats (1% udder type) can be selected
instead of ewes which have the pear-shaped udder with downwards and inclined teats
(3" udder type). Moreover, further researches with larger numbers on Iragi Awassi ewes

are required to confirm these results.
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Orta Dogu iilkelerinde en yaygin koyun 1rki olan Ivesi, diinyanin her kitasindaki
30'dan fazla iilkeye yayilmustir. Irak'taki en yaygin ik olarak kabul edilen ivesi, koyun
popiilasyonunun yaklasik % 55-60"1n1 olusturur. Ivesi, Irak'ta siit tiretimi igin 6nemli bir
koyun 1rki olup diinyada en iyi ikinci siit lireten ve Tirkiye'de en yliksek siit lireten
koyun 1rkidir. Ivesi koyunu, ekstansif kosullar altinda 150 giinliik laktasyon siiresince
40-60 kg, devlet tiretme ¢iftliklerinde ise entansif kosullarda ise 70-80 kg siit iiretir.

Son yillarda koyun meme dokusunun anatomisi ve morfolojisine olan ilgi,
hayvanin siit iiretimi ve sagim kabiliyeti ile olan iliskisi nedeniyle artmistir. Meme
blytikligl ve tipi, makineli sagim kabiliyeti, meme basimnin daha az zarar gormesi,
sagimda isgiicii tasarrufu ve hayvanlarin daha uzun siire damizlikta kalma sansi
acisindan ¢ok oOnemlidir. Ayrica, kuzu biiyiitme acisindan, koyunlardaki meme tipi
emzirme ve kuzularin gelisimi ve yasama giicii lizerinde dogrudan etkiye sahiptir.

Meme morfolojisini ve siit verim kabiliyetini iyilestirmek i¢in pratikte dogrusal
meme Ozelliklerinin kullanilmasi tavsiye edilmektedir. Bircok calismada koyunlarda
meme Ozelliklerinin siit verimi ile iligkisi aragtirilmistir. Meme bilyiikliigii ve tipi ile siit
verimi arasinda genellikle pozitif ve 6nemli korelasyonlar bulunmustur.

Siit verimi ve bilesimi siit¢ii koyunlarda baslica seleksiyon hedefleridir. Koyun
yetistiriciliginde siit bilesimi, siit verimi kadar 6nemlidir. Koyun siitlinii diger siitlerden
ayiran en Onemli biyokimyasal 6zellikler, yiiksek kuru madde igerigi, siit yaginda daha
yiiksek lesitin, yag globullerinin daha biiyiik capli ve riboflavin bakimindan zengin

olmasidir.
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Siitteki somatik hiicre sayisi fizyolojik ve patolojik &zelliklerle ilgilidir. Somatik
hiicreler, meme bezinin enfeksiyonlara karsi baslica savunma bilesenlerinden biri
oldugundan, meme sagliginin bir gostergesidir.

Siitlin  mikrobiyal kalitesi yiiksek olmalidir. Siit mikrobiyosunun spesifik
bilesimi dogrudan siit iriinlerinin gelisimini etkiler. Siitin mikrobiyal bilegimi,
patojenlerle kontamine olan ¢ig siit tiiketiminin saglik iizerindeki olumsuz etkileri
nedeniyle de 6nemlidir. Toplam bakteri sayisi, siit koyunculugunda hijyen gostergesidir
ve ayrica siit fiyat sistemi i¢in temeldir.

Bu ¢alismanin amaci, Irak-Duhok bolgesinde ticari bir koyunculuk isletmesinde
yetistirilmekte olan ve laktasyonda bulunan Ivesi koyunlarinda memenin cesitli
morfolojik o6zelliklerini, test giinii siit verimini, siitte somatik hiicre ve total bakteri

sayisini belirlemek ve s6z konusu 6zellikler arasindaki iliskileri ortaya koymaktir.

MATERYAL VE YONTEM

Arastirmanin hayvan materyalini, Irak/Summel/Duhok bdlgesinde bulunan ticari
bir koyunculuk isletmesinde yetistirilen 50 bas Ivesi koyunu olusturdu. Laktasyon
déneminde bulunan koyunlarda memenin ¢esitli morfolojik 6zellikleri 6l¢ii mezurasi ve
kumpas kullanilarak sagimdan 6nce belirlendi. Bu amagla dikkate alinan ozellikler;
meme genisligi, meme ¢evresi, meme basi ¢api, meme basi uzunlugu, meme yliksekligi,
meme baglar1 arasindaki mesafe, memenin yerden yliksekligi ve meme baslarmin
yerden yiiksekligidir. Arastirma materyali koyunlarin meme tipleri ise Epstein’in (1985)
bildirdigi semadan yararlanilarak gézlem yoluyla belirlendi.

Irak Ivesi koyunlarinda sagimlar dogumdan sonraki ikinci haftadan itibaren
baglad1 ve iki haftada bir olmak {izere toplam ii¢ defa yapilan siit kontrolleri ile test
giinii siit verimleri belirlendi. Deneme giinii, kuzular aksam analarindan ayrild1 ve 12
saat sonra koyunlar sabah elle sagildi. Siit miktar1 6l¢ii silindiri kullanilarak belirlendi.
Siit bilesimini belirlemek amaciyla her siitten yaklagik 50 ml 6rnek alindi ve Ekomilk
cihazi kullanilarak yag, yagsiz kuru madde, protein ve laktoz igerigi belirlendi. Her
deneme giinii alinan siit drneklerinde somatic hiicre sayis1 dogrudan mikroskobik sayim
yontemi ile belirlendi. Ayrica her koyundan alinan siit 6rneklerinde mikrobiyolojik test

yapildi. Toplam canli bakteri sayisini belirlemek amaciyla steril kosullar altinda yayma
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levhas: teknigi ile besin agar plakalari kullanildi. Plakalar, 35-37 °C’de 24-48 saat
inkiibe edildi ve Koloniler sayilarak toplam canli bakteri sayis1 kaydedildi.

BULGULAR VE SONUC

Calisma materyali Irak Ivesi koyunlarinda test giinii siit verimi 489.50 ml olarak
belirlendi. Ana yasinin etkisi incelendiginde, 3-3.5 yasli koyunlarin en yiiksek (524.92
ml), 4 yasli koyunlarin ise en diisiik (335.33 ml) siit verimine sahip oldugu belirlendi
(p<0.05).

Irak Ivesi koyunlarinda, Epstein (1985) tarafindan koyunlar igin bildirilen meme
tiplerinden meme baslarinin yukari ve yana dogru oldugu silindirik meme tipi ile meme
baglarinin asagi dogru ve egimli oldugu armut tipi meme yapist gozlemlendi. Silindirik
ve armut meme yapisina sahip koyunlarda test giinii siit verimi sirasiyla 472.08 ml ve
505.58 ml olarak bulundu (p>0.05).

Siit 6rneklerinde ortalama somatik hiicre sayist (SHS) 39.20 hiicre/ml olarak
belirlendi. Koyun yas1 ve meme tipinin, SHS iizerine 6nemli etkisi bulunmadi.

Yogunluk, yag, yagsiz kuru madde, protein ve laktoz icerigine iliskin en kiiciik
kareler ortalamalar1 sirasiyla 26.65 g/, %6.72, 9%9.50, %4.53 ve %4.33 olarak
belirlendi. Koyun yasmin sadece protein ve laktoz igerigine etkisi 6nemli bulundu
(p<0.05). Meme tipinin ise yalnizca yogunluk iizerinde énemli etkisi oldu (p<0.05).

Calisma kapsaminda alinan siit 6rneklerinde toplam bakteri sayis1 56.94 olarak
belirlendi. izole edilen bakterilerden Streptococcus spp. bulunan &rnek sayisi 2 (%4)
olurken, orneklerin 15 (%30)’inde Staphylococcus aureus belirlendi.

Irak Ivesi koyunlarinda memenin morfolojik &zellikleri incelendi. Buna gére
meme ¢evresi, meme genisligi, meme uzunlugu ve memenin yerden yiiksekligine iliskin
ortalama degerler sirasiyla 40.65, 20.33, 19.81 ve 42.93 cm olarak belirlendi. Diger
yandan meme basi ¢api, meme basi uzunlugu, meme baslar1 arasindaki mesafe ve meme
baslarinin yerden yiiksekligi ol¢iileri sirasiyla ortalama 16.92, 2.85, 14.81 ve 20.27 cm
olarak olgiildii. Meme uzunlugu (p<0.01), memenin yerden yiiksekligi (p<0.01), meme
baslar arasindaki mesafe (p<0.05), meme basi uzunlugu (p<0.05) ve meme baslarinin
yerden yiksekligi (p<0.05) iizerine koyun yasinin istatistiki olarak onemli etkileri
bulundu. Meme tipinin etkisi yalnizca meme ¢evresi (p<0.01), meme genisligi (p<0.01)

ve meme baglar1 arasindaki mesafe (p<0.05) {izerine 6nemli bulundu.
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Calisma kapsaminda siit bilesimine iliskin korelasyonlar incelendiginde, siitiin
yag iceriginin protein, laktoz ve TGSV ile pozitif ancak zayif korelasyonlara sahip
oldugu bulundu. Yag igerigi ile SHS arasindaki korelasyon katsayis1 r=-0.26493 olarak
belirlendi. Diger yandan, yagsiz kuru madde ile protein (p<0.001) ve laktoz (p<0.05)
icerigi arasinda dnemli korelasyonlar belirlendi. Ancak, yagsiz kuru madde ile TGSV ve
SHS arasinda oldukga zay1f iliskiler bulundu.

Stitiin protein igeriginin, laktoz icerigi ile arasinda pozitif ve 6nemli (r= 0.35088,
p<0.01); TGSV ve SHS ile zayif korelasyonlari belirlendi. Bununla birlikte, siit laktozu
SHS ile negatif 6nemli korelasyon gosterdi (r=-0.29025, p<0.05).

Memenin morfolojik 6zellikleri arasindaki korelasyonlar incelendiginde, meme
cevresi, meme genisligi ve meme baslar1 arasindaki mesafe 6zelliklerinin birbirleriyle
korelasyonu 6nemli bulundu (p<0.01, p<0.001). Meme uzunlugunun da memenin ve
meme baglariin yerden yiiksekligi ile olan korelasyonlari istatistiki olarak énemli oldu
(p<0.01, p<0.05). Beklenildigi gibi, memenin yerden yiiksekligi, meme baslarnin
yerden yiiksekligi ile nemli 6lgiide iligkili bulundu (p<0.001).

Meme 6zellikleri ile siit bilesimi 6zellikleri arasinda zayif iligkiler belirlendi. En
yiiksek korelasyon meme basi uzunlugu ile yagsiz kuru madde arasinda bulundu (r=
0.27761) (p<0.05).

Meme uzunlugu, meme basi uzunlugu, memenin ve meme baslarinin yerden
yiiksekligi gibi memenin uzunluk ve yiikseklik ozellikleri, TGSV ile negatif ve son
derece zayif korelasyonlar gdsterdi. Meme 6zelliklerinden yalnizca memenin uzunlugu
ile SHS arasinda énemli bir korelasyon belirlendi (r=-0.32876, p<0.05).

Kontrol zamanlarina goére test gilinii siit verimleri arasindaki korelasyonlar
yiiksek ve istatistiki olarak 6nemli bulundu (p<0.001). En yiiksek korelasyon katsayisi,
ikinci ve ticlincili control zamanlarindaki test giinii siit verimleri arasinda belirlendi (1=
0.99287, p<0.001). Test giinii siit veriminin, tiim kontrol zamanlarinda SHS ile negatif
korelasyon gosterdigi tespit edildi. Calisma materyali Irak Ivesi koyunlarinda ortalama
test giinii siit verimi ile somatik hiicre sayis1 arasindaki korelasyon katsayisi r=-0.34427
olarak belirlendi (p<0.05).

Sonug olarak, Irak Ivesi koyunlarinda meme tipinin, test giinii siit verimi,
somatik hiicre sayis1 ve siit bilesimi iizerine 6nemli etkisi bulunmadig: belirlendi. Meme

ozellikleri ve siit kompozisyonu 6zellikleri arasinda pozitif ve negatif ancak oldukca
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zayif korelasyonlar belirlendi. Yalnizca meme uzunlugu Olgiisiiniin, SHS ile
korelasyonu istatistik olarak 6nemli ancak negatif bulundu (r= -0.32876, p<0.05). Irak
Ivesi koyunlarinm, siitlerindeki diisiik SHS (39.20 x10° hiicre/ml) ve bakteri igerigi
nedeniyle saglikli bir meme bezi ve tiiketilebilir siite sahip oldugu tespit edildi. Meme
baglarinin zemine temasindan dolayi enfeksiyon riski arttigi i¢in, meme baslar1 yukari
ve yana dogru olan silindirik meme yapisina sahip koyunlar, meme baslar1 asagiya

dogru ve egimli olan armut bi¢imli meme yapisina sahip koyunlar yerine tercih
edilebilir.
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