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ABSTRACT

Objective: This study aimed to determine the live weight, the body measurements
and their morphological features, and the effect of some environmental factors on
morphological characteristics of Yalova sheep.

Materials and Methods: The research material was consisted of 1-5< year old 250
ewes from 5 flocks and 1-4 year old 70 rams from 13 flocks. Live weight, withers
height, back height, rump height, body length, tail length, rump width, chest width,
chest depth, chest girth, thigh circumstances, cannon bone girth, head length, head
width, forehead width, ear length and ear width of Yalova genotype was measured.

Results: The average live weight of Yalova genotype was found as 55.63 and 85.75
kg for ewes and rams, respectively. Overall means of some characters of ewes were
found as withers height, back height, rump width, body length, rump width, chest
width, chest depth, chest girth and tail length 71.30, 70.40, 71.21, 71.43, 22.70, 21.53,
32.72,93.41 and 20.50 cm, respectively. The effect of flock factor for ewes were found
to be statistically significant on rump height (p<0.05) and body length, (p<0.01), and
on all of the other examined features (p<0.001). For ewes, the age factor was
statistically significant on live weight, chest depth, chest girth, head length (p<0.001)
and ear length (p<0.05).

Conclusion: Yalova genotype was revealed morphological characteristics different
from pure Kivircik sheep. Besides Yalova genotype is different from other indigenous
breeds due to its short tail with low fleece or no naked tail.

o0z
Amag: Bu calismanin amaci, Yalova koyunlarinin canli agirlik ve viicut 6lcilerini tespit

etmek ve bu koyunlarin morfolojik 6zelliklerini etkileyen bazi cevre faktorlerini
belirlemektir.

Materyal ve Yontem: Arastirma materyalini 5 isletmeden 1-5< yaslh 250 disi ve 13
isletmeden 1-4 yash 70 bas Yalova kogu olusturmustur. Yalova koyunlarinin canh
agirhk, cidago yuksekligi, sirt yiksekligi, sagri yuksekligi, vicut uzunlugu, kuyruk
uzunlugu, sagri genisligi, gogus genisligi, gogus derinligi, gogls cevresi, but cevresi,
incik cevresi, bas uzunlugu, bas genisligi, alin genisligi, kulak uzunlugu ve kulak
genisligi olclleri alinmistir.

Bulgular: Yalova koyunlarinda ortalama canli agirlik koyun ve koglarda sirasiyla 55.63
ve 85.75 kg olarak bulunmustur. Koyunlarin cidago yiksekligi, sirt yiksekligi, sagri
yuksekligi, viicut uzunlugu, kuyruk uzunlugu, sagri genisligi, goguis genisligi, gogus
derinligi, gogus cevresi, but cevresi, incik cevresi, bas uzunlugu, bas genisligi, alin
genisligi, kulak uzunlugu ve kulak genisligi gibi bazi viicut ozelliklerinin genel
ortalamalar sirasiyla 71.30, 70.40, 71.21, 71.43, 22.70, 21.53, 32.72, 93.41+0.34 ve
20.50 cm olarak bulunmustur. Stirti faktorinin etkisi sagr yuksekligi (p<0.05), viicut
uzunlugu Uzerine (p<0.01) diger incelenen ozelliklerin hepsi Uzerinde p<0.001
diizeyinde istatistik olarak 6nemli bulunmustur. Disiler icin yas faktora canli agirhk,
gogus derinligi, gogus cevresi, bas uzunlugu (p<0.001) ve kulak uzunlugu (p<0.05)
Uzerinde istatistik olarak 6nemli bulunmustur.

Sonug: Yalova genotipi koyunlarin, saf Kivircik koyunlarindan morfolojik &zellikler
bakimindan farkh oldugu ortaya ¢ikmistir. Ayni zamanda Yalova koyunu, kisa yapil
kuyrugunun az yapagdili veya yapadisiz olmasi ile diger yerli irklardan da farklihk
gostermektedir.
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INTRODUCTION

Turkey is one of the world’s leading countries in
terms of the presence of sheep population, having
37.276 million heads of the sheep. In Turkey, sheep are
reared under various traditional farming systems,
generally extensive and the majority of sheep
population is composed of indigenous breeds and
varieties that have not to yield but well adapted to
their region (TUIK, 2019).

Turkey hosts a wide range of biodiversity due to its
biogeographic location. This situation also causes to
rear different indigenous sheep breeds and varieties in
Turkey. Indigenous sheep breeds in Turkey show
many genetic variations even within a breed. It is also
known that new ecotypes well adapted to the region
are rearing as a result of controlled or uncontrolled
crossbreeding.

The morphological characteristics of Yalova sheep
resemble Kivircik sheep. Kivircik sheep is one of the
Turkish sheep breeds and raised in the western
Anatolion. Kivircik is thin tailed and known with its
meat quality and high palatability. Variation of Turkish
sheep breeds has been researched in recent years.
Environmental factors are known to cause some
morphological differences even within the same
breed. Some studies are suggesting that Kivircik sheep
in Yalova is a subtype/variety of Kivircik breed
(Kaymakgi, 2010; Alarslan and Aygtin, 2019a; Alarslan
and Aygiin, 2019b). However, with the genetic
diversity analysis, it was revealed that the Yalova
genotype was genetically separated from Kivircik,
Tahirova and Esme sheep (Anonymous, 2020).

The Yalova sheep has white body, head and feet.
Black spots can be rarely seen on the head and feet.
The ewes are generally hornless (small horns can be
found), whereas rams have spiral horns that extend
sideways. The nose is convex. Yalova genotype has a
lower distribution of fleece on the dorsal and
dorsolateral, bare chest and abdomen, a short tail with
low fleece or no naked tail (Alarslan and Aygiin, 2019a;
Alarslan and Aygtin, 2019b).

External structure features of sheep are important
to define breeds and varieties, to determine their
characteristics, to reveal similarities and differences,
and to follow growth and development. It also helps
to maintain conservation and breeding programs
more effectively.

This study aimed to determine the live weight, the
body measurements and their morphological

features, and the effect of some environmental
factors on morphological characteristics of Yalova
genotype.

This research is a descriptive study.

MATERIALS and METHODS

The study was carried out in Yalova province under
extensive conditions in 2019. The research material
was consisted of 1-5< year old 250 ewes from 5 flocks
and 1-4 year old 70 rams from 13 flocks. The sheep
were weighed on a 100 g sensitive bascule to
determine live weight (LW) after 12 hours of
starvation. Body measurements of sheep measured
with a measuring stick and a tape measure as taking
by Ertugrul (1991), Karaca et al. (2012) and Fao (2012)
after the sheep were sheared and put on a normal
standing position on a flat surface.

Body measurements were determined as below.

Withers height (WH): The vertical distance
between the highest point of the withers and the
ground. Back height (BH): The vertical distance
between the highest point of the last dorsal
protrusion and the ground. Rump height (RH): The
vertical distance between the highest point of the
sacrum and the ground. Body length (BL): The
horizontal distance between caput humeri and tuber
ischii. Tail length (TL): The distance from the bottom to
the tip of the tail. Rump width (RW): The horizontal
distance between the right and left tuber coxae. Chest
width (CW): Horizontally measured distance right
behind the caput humeri. Chest depth (CD): The
vertical distance between the withers and the
sternum. Chest girth (CG): The circumference
measured right behind the scapulae. Thigh
circumstances (TC): Girth from the posterior extremity
of the tuber coxae to the top of the tuber ischii.
Cannon bone girth (CBG): The circumference of mid
metacarpus. Head length (HL): The distance from the
crista occipitalis to the end of the incisivum. Head
width (HW): The distance between the outer ends of
both eyes. Forehead width (FW): The distance from
the highest point of the forehead to the line
connecting the inner angles of the eyes. Ear length
(EL): The distance from the bottom to the tip of the
ear. Ear width (EW): The transversely measured
distance from the middle of the ear.
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Figure 1. Yalova genotype.
Sekil 1. Yalova genotipi

Figure 2. Yalova genotype.
Sekil 2. Yalova genotipi

Figure 3. Yalova genotype.
Sekil 3. Yalova genotipi

The mathematical model used for analysis of
variance is presented below:

Yijk =u+a+ bj + €jjk

(M

Yix = Observations for live weight and body
measurements

u = Overall mean of the trait

a; = Effect of flock i=1,2,3,4,5,6,7,8,9,10, 11,
12,13)

b; = Effectofage (j=1, 2, 3,4, 5<),

ek = Independent and random error

The analysis of data was performed by the least
square means method and Duncan’s multiple-range
test using SPSS 23 software (SPSS, 2015). In addition,

phenotypic correlations between live weight and
body measurements were detected.

RESULT and DISCUSSION

Live weight, height and body Ilength
measurements are shown in Table 1. Table 2
demonstrates the width and circumference

measurements. Head measurements and phenotypic
correlation coefficients between live weight and body
measurements are indicated in Table 3 and 4,
respectively.

The average live weight of Yalova genotype was
found as 55.63 kg and 85.75 kg for ewes and rams,
respectively. This weight of for Kivircik ewes was
determined higher than Celik’s (49.44 kqg) (Celik, 1995)
and Yilmaz and Altin’s studies (48 and 44 kg) (2004),
Yilmaz et al. (2004) reported 55.2 kg and Koyuncu et
al. (2018) reported 57.1 kg similar result with this
study. Live weight of Yalova genotype compared to
other indigenous breeds like Akkaraman, Daglic, ivesi,
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Cine Capari, Guney Karaman, Karagil, Tuj, Sakiz
(Chios), Herik, Karayaka, Bafra, Gicik, Gok¢eada (Imroz),
Pirlak and Karya is higher, whereas Acipayam, Malya,
Norduz, Karacabey Merino and Kangal sheep breeds
are heavier than Yalova genotype. The weights of
Hemsin, Morkaraman, Kivirckk x Akkaraman (F) are
similar with Yalova genotype (Cimen et al., 2003; Unal
et al, 2004; Ural, 2015; Ozbeyaz et al, 2018;
Anonymous, 2019).

The withers height was found as 71.30 cm for ewes
and 80.30 cm for rams. A study reported that the
wither height of Kivircik is 64 cm and 69 cm for ewes

and rams, respectively Ozcan (1970a and 1970b) and
Anonymous (2019) found these values as 66 cm and
65 cm for the Kivircik sheep. The withers height of
Yalova genotype is higher than Akkaraman,
Morkaraman, Daglic, ivesi (Awassi), Cine Capari, Giiney
Karaman, Karagil, Tuj, Herik, Karayaka, Gokceada
(Imroz), Pirlak, Zom breeds, similar to Karya, Sakiz
(Chios), Hemsin, Norduz, Karacabey Merino and lower
than Kangal Akkaraman (Yilmaz ve ark, 20171;
Koncagiil et al.,, 2012; Yilmaz et al,, 2013; Ozbeyaz et
al., 2018; Anonymous, 2019).

Table 1. The least square means for body weight, height and some lenght measurements and multiple-range test in Yalova genotype.
Tablo 1. Yalova genotipinde viicut agirligi, yiikseklik ve bazi uzunluk éictilerine ait en kiiciik kareler ortalamalari ve ¢coklu karsilastirmalari.

Live weight (kg) Withers height (cm)  Back height (cm)  Rump height (cm) Body length (cm) Tail length (cm)
Factor n XSy Min-Max X+Sy  Min-Max XSy Min-Max XS Min-Max XSy Min-Max X=S;  Min-Max
Female

Flock P *x * *x P
1 50 59.60+1.00° 49.00-77.00 71.04+0.47®® 63-78 70.74+0.45 63-77 71.54+045® 63-77 71.64+041® 64-78 19.54+0.51¢ 10-27
2 50 55.71+0.76° 43.70-65.00 71.84+036° 65-79 70321039 64-79 71.52+040® 65-80 71.60+0.36® 64-79 21.34+047* 12-28
3 50 53.38+0.86° 43.10-67.60 71.12+0.32®® 67-76 70.30+0.30 67-75 70.68+0.31% 66-75 71.26+0.27° 68-76  22.08+0.5*  15-30
4 50 49.27+0.71° 40.30-60.60 70.44+0.40° 60-77 69.54+0.43 60-78 70.36+0.42° 60-77 70.34+0.38° 59-76 19.14+0.41° 12-26
5 50 60.20+1.04* 49.00-79.70 72.02+0.32° 68-79 70.84+0.31 67-77 71.94+033* 67-77 72324029 68-78 20.38+0.40> 13-26

Age P
1 40 5030+0.82° 40.30-63.20 71.23+040 63-77 70.10£033 63-75 71.10+040 64-77 71.20+035 65-76  20.40+0.60 12-29
2 42 55.80+0.85* 44.30-65.60 71.70+040 68-79 70.60+0.34 65-77 71.43+034 67-77 71.71£032 68-78 20.80+0.55 11-28
3 72 56.12+0.80° 43.70-79.70 70.70+0.32 60-76 70.11+0.34 60-76 70.90+0.35 60-77 70.94+032 59-76 20.40+040 12-29
4 45 58.50+1.40* 41.00-79.60 71.84+0.44 65-78 70.71+040 64-77 71.73£043 64-77 72.10+042 66-78 20.62+0.51 12-30
5< 51 56.47+1.04° 43.10-7440 71.40+040 64-79 70.43+045 64-79 71.16+041 65-80 71.50+0.36 66-79 20.43+0.50 10-27
General 250 55.63+0.50 40.30-79.70 71.30+0.17 60-79 70.40+0.17 60-79 71.21+0.17 60-80 71.43+0.16 59-79  20.50+0.21 10-30

Male

Flock *
1 4 90.60+3.24 84.40-99.20 75.50+1.19 72-77 76.00£0.71 74-77 76.25+0.85 74-78 78.25+0.90 76-80 25.25+1.75° 21-29
2 5 80.90+3.02 74.60-92.10 80.80+1.60 75-84 79.60+1.50 74-82 81.20+1.71 75-84 81.00+1.40 76-83 27.00+0.54* 25-28
3 5 89.70+8.02 75.40-114.40 83.20£1.00 80-86 82.40+1.00 80-86 83.00£1.00 80-86 83.00£1.00 80-86 30.40+1.60*° 27-34
4 5 91.40%562 74.00-101.00 81.60+232 74-87 80.60+2.21 73-86 81.00+2.50 73-87 80.80+233 73-87 26.80+0.60® 25-28
5 7 80.30+4.81 60.70-95.80 78.60+1.00 76-84 77.30+1.10 74-83 78.14+1.10 75-84 7830+1.10 76-84 27.30+0.71% 24-29
6 5 89.40+2.93 82.10-97.50 83.40+0.70 82-86 82.00+1.10 80-86 83.00+0.60 82-85 82.80+0.80 82-86 26.20+2.22** 19-33
7 3 93.40+1.90 90.80-97.00 80.33+0.90 79-82 79.00+0.58 78-80 80.33+1.00 79-82 80.33+0.90 79-82 27.00+1.00® 25-28
8 15 83.22+2.90 63.80-102.50 79.90+0.80 71-84 78.53+0.70 71-82 79.53+0.83 70-84 79.60+0.70 72-83 26.93+0.90* 21-34
9 3 83.40+2.02 80.30-87.20 79.33+3.20 73-83 78.70+3.40 72-83 79.00+3.51 72-83 79.70+3.40 73-84 23.33%£2.33% 19-27
10 2 77304565 71.60-82.90 81.00+4.00 77-85 78.50+4.50 74-83 79.50+3.50 76-83 80.00+4.00 76-84 21.50+£0.50° 21-22
1 4 80.50+6.43 67.30-9450 79.00+2.00 75-84 77.75%2.30 73-83 78.75+2.14 74-84 79.00+2.00 75-84 24.50+1.32° 22-28
12 4 87.23+6.82 73.30-99.80 80.50+1.20 79-84 79.25+1.00 78-82 80.25+1.00 79-83 80.25+1.00 79-83 23.75+0.75° 22-25
13 8 89.63%+3.11 77.10-102.60 80.90+130 75-86 79.90+1.20 75-84 80.13+1.33 75-86 80.90+1.41 75-87 2525%1.16> 21-30

Age P * *
1 20 77.75£1.90¢ 60.70-92.40 79.60+0.80° 72-84 78.40+0.75 73-83 79.45+0.80 73-84 79.60+0.74® 73-84 26.75+0.79  21-34
2 20 84.75+2.62 63.80-114.40 79.20+0.82°> 71-86 78.30+0.85 71-86 7875090 70-86 79.15+0.80°® 72-86 26.50+0.78  19-34
3 17 92.55+1.50° 82.90-102.50 82.20+0.80° 76-87 80.82+0.73 76-86 81.77£0.70 77-87 81.77+0.70° 77-87 24.94+0.63 19-29
4 13 90.63+2.70% 74.60-102.60 80.62+0.80®® 75-86 79.62+0.74 74-84 80.50+0.81 75-86 81.00+0.76® 76-87 26.80+0.93 21-34
General 70 85.74+1.30 60.70-114.40 80.30+0.42 71-87 79.20+0.41 71-86 80.00+0.42 70-87 80.24+0.40 72-87 26.24+039 19-34

*: p<0.05; **: p<0.01; ***: p<0.001; a, b, c: Values in same column not having a common superscript differ significantly (p<0.05).
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Table 2. The least square means for width, circumference measurements and multiple-range test in Yalova genotype.
Tablo 2. Yalova genotipinde genislik ve cevre él¢lilerine ait en kiiclik kareler ortalamalani ve ¢oklu karsilastirmalari.

Rump width (cm) Chest width (cm) Chest depth (cm) Chest girth (cm) Thigh circumstances (cm) Cannon bone girth (cm)

Factor n )TJ_rSi Min-Max )TJ_rSi Min-Max )Tisi Min-Max iis? Min-Max )Tisi Min-Max )TJ_rSi Min-Max

Female

Flock *XK *X% *% *% *X% FRK

50 23.62+034* 19-34 2256+0.24* 19-27 33.26£0.27° 27-37  96.38+0.85* 84-110  82.10+0.74" 69-96 8.18+0.07° 79
50 22.70+0.20° 20-26  21.72£0.21° 19-25  3240£0.20° 29-35  92.48+0.70° 79-104  80.78+0.65° 69-97 7.96+0.08% 7-9
50 21.724023° 19-26 2040+023¢ 17-23  33.12+0.20° 30-36  92.38+0.61° 85-103  82.24+0.63" 74-93 7.84+0.07" 79
50 22.02+£0.18> 20-25 20.32+0.17° 18-24  31.62+0.21°  29-35  89.54+0.55°  81-99 82.80+0.71° 61-94 7.70£0.07¢ 79
50 234240.18°  20-26  22.66+0.17°  21-26  33.24+0.24* 30-37  96.26£0.65* 89-107  87.52+0.51° 79-98 8.00+0.08* 7-9

[0 B N T R N

Age (323 (323

1 40 22.03+0.21 19-24  21.13+024 1825 31.33+0.24° 29-36  89.50+0.67° 81-100 81.85+0.85 61-90 7.85£0.92 79
2 42 23.00+034  20-34  21.93+0.27 19-26  32.43+0.26°> 27-37  93.81+0.81° 83-104 84.00+0.62 69-90 7.93£0.93 79
3 72 22944018 2027 21644021 17-26  32.84+0.20® 29-37  93.82+0.60° 85-108 83.4310.70 73-97 7.94+0.06 79
4 45  22.73£0.27  19-27 2151028 17-25 33.30+0.22° 31-36  94.60+0.88* 79-107 83.53+0.74 74-98 7.93£0.08 79
5< 51 22604026 19-27 21.40+0.26 1827 33.40+0.22*° 30-37 94.53+0.80° 83-110 82.50+0.73 69-96 7.94+£0.10 79
General 250 22.70+0.11 19-34  21.53+0.11  17-27  32.7240.11 27-37 9341+£0.34 79-110 83.10+0.33 61-98 7.92£0.04 79
Male
Flock X
1 4 2750+£1.04 2530 26.75+0.63 25-28  38.75+0.75 37-40  107.75+1.93 104-113  95.50+2.40* 89-100 10.25+0.25 10-11
2 5 26.00+0.63 24-28 25.00£0.55 23-26  37.20+0.60 36-39 101.80+1.71 96-105 90.40£3.14¢ 78-95 9.60£0.25 9-10
3 5 28204110  25-31 26.60+1.10 24-29  3580+220 2840  109.40+4.10 100-120  99.40+2.73" 94-107 10.20+0.20 10-11
4 5 27.00+0.71 25-29 27204037 2628  38.20+1.00  35-40  111.60+2.90 102-119 100.00+1.00*  97-103 9.40£0.51 8-11
5 7 28004040 27-29  2590+0.80 22-28  37.14+090  34-40 105.00+2.14 97-114  98.14+2.00 91-106 9.43+0.30 8-10
6 5  26.00+0.71 24-28  2520+1.10 23-29  36.20+0.92  34-38  103.40+2.82 98-112  98.60+2.73" 90-107 9.40£0.25 9-10
7 3 28004153  26-31 27.33+070 26-28  39.00£1.00 37-40  112.70+1.20 111-115 103.00+0.60*  102-104 9.70+0.33 9-10
8 15 27734063  22-33  25.90+0.60 22-30  37.53+0.73  33-42  109.33+2.06 92-124  105.10+1.63*®  94-114 9.60+0.13 9-10
9 3 2633£1.00 25-28 27.00£0.00 27-27  36.00+0.60  35-37 107.33£1.33 106-110 110.33£4.10*  103-117  10.00+0.00 10-10
10 2 25504150 24-27 24504150 23-26  37.00£2.00  35-39  103.50+6.50 97-110  96.00+3.00 93-99 9.50+0.50 9-10
1 4 2700110  25-30  26.00+1.41 24-30  36.50+1.60 33-40 108.00+4.70 96-118  100.25+6.50*  89-119 9.75£0.25 9-10
12 4 28.25+0.63  27-30  27.00+1.15 2529  37.50+1.32 3440 110.00+4.40 102-119  97.7545.00* 83-104 9.754£0.25 9-10
13 8 26.90+0.58 25-29 26.12+044 24-28  37.50+0.80  35-41 111.75£1.90 104-118 110.50£1.48* 104-116 9.75£0.16 9-10

Age *% *% *hk *kk

1 20 26.05+0.26°  24-28  25.00+0.38° 22-29  35.15+0.55¢  28-40 102.75+1.10° 96-112 97.60£1.51 89-117 9.45+0.15 8-10
2 20 2830+042* 25-33  2635+0.39° 23-30 37.30£048° 33-40 10945175 92-124  103.00%1.61 83-113 9.65+0.13 9-11
3 17 2718050 22-31 27.00+048* 22-30 38.82+027*° 37-40 111.90+0.94* 105-118  103.24+2.00 89-119 9.90+0.12 9-1
4 13 27.62+0.53°  24-30  26.40+045° 23-29  38.54+0.62° 35-42  109.54+2.00° 96-119  102.15+2.73 78-115 9.85+0.15 9-1

General 70 2730+023  22-33  26.13+023 22-30  37.30+030  28-42 108.14:+0.83° 92-124  101.40+1.00 78-119 9.70+0.07 8-11

*: p<0.05; **: p<0.01; ***: p<0.001; a, b, c: Values in same column not having a common superscript differ significantly (p<0.05).

Back height, rump width, body length, rump  Anonymous, 2009, Erol and Ak¢adag, 2009; Koncagul
width, chest width, chest depth and chest girth of etal, 2012).
Yalova genotype was higher than the reported values In this study, the effect of flock factor for ewes was
for Kivircik sheep. Head measurements were found to be statistically significant on rump height
determined as similar to Kivirck. All these ;44q body length, (p<0.05 and p<0.01, respectively),
measurements of Yalova genotype were determined  3nd on all of the other examined features (p<0.001).
as higher than Ivesi (Awassi), Gokceada (Imroz), Daglis,  There was not any significant effect of flock factor on
Tuj, Akkaraman, Karayaka, Gine Gapari, GUney pack height. For ewes, the age factor was statistically
Karaman breeds, whereas these values were similar significant on live weight, chest depth, chest girth,

with Sakiz (Chios), Morkaraman, Norduz, Kangal, head length (p<0.001) and ear length (p<0.05).
Hemsin (Yilmaz et al., 2011; Ozbeyaz et al, 2018;

Anonymous, 2019). The effect of flock factor for rams on tail length

(p<0.05), thigh circumference (p<0.001), head length

Tail length, one of the remarkable features of (,<0.05), head width (p<0.001), ear length (p<0.05)
Yalova genotype, was determined as 20.50 cminewes ;44 ear width (p<0.05) was found statistically
and 26.24 cm in rams. This length was determined to important. It also was found that the effect of age on
be shorter than Kivircik rams (36.4 cm) and ewes (35.3  |jye weight, withers height, body length, rump width,
cm) in a study previously reported. It is also shorter  hact width, chest depth and chest girth in rams was

than Sakiz (Chios), Gokgeada (Imroz), Karayaka, Zom,  tatistically significant (p<0.05, p<0.01 and p<0.001)
Karagll, Tuj, Cine Capari breeds (Ozcan, 1970a; .
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Table 3. The least square means for head measurements and multiple-range test in Yalova genotype.
Tablo 3. Yalova genotipinde kafa dililerine ait en kliglik kareler ortalamalari ve ¢coklu karsilastirmalari.

Head length (cm) Head width (cm) Forehead width (cm) Ear length (cm) Ear width (cm)
Factor n XSy 'l\\AAg‘x X+Sg Min-Max  X2Sg m:x X+Sg Min-Max X+Sg Min-Max
Female

Flock *X¥ *A¥ *%¥ *%¥ *%X¥%

1 50 27.92+0.19° 25-31 15.80+0.20* 12-19 10.42+0.10* 9-12 12.40£0.17% 9-15 7.80+0.12° 6-10
2 50 26.34+0.27 16-29 14.060.12° 12-16 9.68+0.11° 8-11 12.12+0.17° 10-15 7.84£0.09° 6-10
3 50 26.84+0.17° 23-30 13.9040.12° 11-16 10.50+0.10° 8-12 12.2610.16% 10-14 7.40+0.09° 6-9
4 50 25.22+0.20¢ 21-28 13.40£0.10° 12-15 10.20£0.10° 8-12 11.58£0.13¢ 10-14 7.22+0.08° 6-8
5 50 26.10£0.21¢ 23-30 13.48+0.14° 11-16 10.26+0.11° 9-13 12,62+0.17° 11-15 7.46+0.08° 69

Age **¥ *

1 40 25.20£0.21¢ 21-27 13.80£0.21¢ 12-17 10.05£0.11 8-12 12.300.16% 10-14 7.65£0.10 6-9
2 42 26.30+0.22° 23-29 13.90+0.14¢ 12-16 10.17£0.13 8-13 11.81£0.20° 10-15 7.52+0.08 6-8
3 72 26.50+0.23° 16-31 14.24%0.17%® 11-19 10.33£0.10 8-12 12.150.13%® 9-15 7.44+0.07 6-9
4 45 27.00£0.22% 24-30 14.18+0.18%® 11-18 10.27£0.12 8-12 12.13£0.17% 10-15 7.53£0.11 6-10
5< 51 27.24+0.21° 23-31 14.43+0.20* 12-18 10.16+0.12 8-12 12.60£0.17% 10-15 7.63+0.12 6-10
General 250 26.50+0.11 16-31 14.13+£0.08 11-19 10.21£0.05 8-13 12.20+0.07 9-15 7.54+0.04 6-10

Male

Flock * *A¥ * *

1 4 28.75+1.32¢ 25-31 17.75£0.25* 17-18 12-25+0.85 10-14 13.75£0.75* 13-16 8.50+0.30% 89
2 5 30.20+0.73¢ 29-33 17.20£0.37% 16-18 11.80+0.37 11-13 12.0040.455 11-13 8.00+0.00%* 8-8
3 5 31.40+0.68% 30-34 16.60+0.40% 16-18 13.20£0.50 12-14 14.00+£0.32* 13-15 8.60+0.40° 8-10
4 5 29.80+1.00¢ 27-32 16.40+0.75% 15-19 13.40£0.51 12-15 12.40+0.60% 10-13 7.40£0.25¢ 7-8
5 7 32.57+0.65® 30-35 15.14£0.34< 14-16 12.90+0.26 12-14 13.14£0.30% 12-14 7.71£0.30%¢ 7-9
6 5 30.60+1.2120 26-33 14.80+£0.37¢ 14-16 13.00+0.32 12-14 13.60+0.25%® 13-14 7.80+0.20%¢ 7-8
7 3 33.00+1.00° 32-35 15.70+0.33¢ 15-16 13.33£0.33 13-14 11.33£0.90° 10-13 7.70£0.332%¢ 7-8
8 15 30.80+0.24%<¢ 29-33 15.13£0.24< 14-17 12.30£0.21 11-14 13.13£0.32%® 11-16 7.60%0.16% 7-9
9 3 31.00+0.60%>< 30-32 15.70+0.70% 15-17 12.00+0.00 12-12 13.33£0.70% 12-14 7.33£0.33¢ 7-8
10 2 30.00+0.00 30-30 15.00+1.00% 14-16 12.00+0.00 12-12 13.00+1.00% 12-14 8.50+0.50 89
" 4 30.500.50¢ 30-32 15.50+0.30¢% 15-16 13.00+0.71 12-15 12.75+0.25%¢ 12-13 8.00+0.00%* 8-8
12 4 30.75+0.48%<¢ 30-32 16.00+0.41b<d 15-17 12.00+0.60 11-13 13.000.415 12-14 7.750.25%¢ 7-8
13 8 30.63+0.26°¢ 30-32 15.50+0.33¢¢ 14-17 12.38+0.18 12-13 13.25+0.25%® 12-14 7.90+0.23%¢ 7-9

Age

1 20 30.65+0.43 25-35 15.40+0.27 14-18 12.45+0.25 10-15 13.05+0.20 11-14 7.90+0.16 7-10
2 20 30.90+0.36 27-35 15.90+0.30 14-19 12.60+0.22 11-15 13.05+£0.25 10-15 7.65£0.15 7-9
3 17 30.71+0.45 26-34 15.71£0.25 14-18 12.71£0.20 11-14 13.18+0.35 10-16 8.00+0.14 7-9
4 13 31.08+0.38 29-33 16.15£0.32 14-18 12.46+0.30 11-14 12.85+0.32 11-14 7.85£0.15 7-9
General 70 30.81+0.20 25-35 15.7620.14 14-19 12.60£0.12 10-15 13.04+0.13 10-16 7.84+0.08 7-10

*: p<0.05; **: p<0.01; ***: p<0.001; a, b, ¢, d, e: Values in same column not having a common superscript differ significantly (p<0.05).

Table 4. Phenotypic correlation coefficients between live weight and body measurements of Yalova genotype
Tablo 4. Yalova Genotipinin canli agirliklari ile viicut 6l¢tileri arasindaki fenotipik korelasyon katsayilari

WH BH RH BL TL RW w cD CG TC CBG HL HW FW EL EW
Lw 0.333" 0404" 03917 0447 0.027 0616" 0713 0.594" 0809”" 0479" 0405" 0448" 0294 0.162° 0229 0.251"

WH 1 0.868" 0.941" 0916" 0068 0.163" 02217 0369" 0283 0.273" 0217° 0.140° 0084 0.052 0.193" 0.245"
BH 1 0.880" 0.879" 0.094 0.176" 0.284" 0355" 0.339" 0.295" 0.243" 0.198" 0.197" 0.133" 0.141" 0.256"
RH 1 0.923" 0.062 0.205" 0.281" 0.356" 0.315" 0.279" 0.252" 0.165" 0.150° 0.083 0.190" 0.247"
BL 1 0.084 0205" 0312 0423 0368" 0.325" 0.283" 0227° 0.177° 0.110 0.236" 0.308"
TL 1 -0.055 -0.064 0032 -0018 -0.050 0.109 0087 0.055 0071 0061 0.046
RW 1 0.749" 0.308” 0.652" 0355" 0280 0236” 0.173" 0004 0069 0.127°
cw 1 0.391" 0.723" 0403 0331" 0.274" 0.254" 0068 0.158" 0.231"
cD 1 0.631" 0.373" 0203 0406 0.145" 0.182" 0.147° 0.111
cG 1 0495™ 0316 0422" 0.184" 0.148" 0.134° 0.139"
TC 1 0.083 -0.007 -0.123 0.167" 0.065 -0.011
CBG 1 0.385" 0.284" 0.163" 0.233" 0.259"
HL 1 0467" 0.177" 0204 0337
HW 1 0.145"  0.152" 0.326"
FW 1 0.098 0.016
EL 1 0.381"
EW 1

LW: Live weight, WH: Withers height, BH: Back height, RH: Rump height, BL: Body length, TL: Tail length, RW: Rump witdth CW: Chest width, CD: Chest depth, CG:
Chest girth, TC: Thigh circumtances, CBG: Cannon bone girth, HL: Head length, HW: Head width, FW: Forehead width, EL: Ear length, EW: Ear width. *: p<0.05; **:
p<0.01
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Effects of Some Environmental Factors on Morphological Characteristics of Yalova Genotype

There are some studies, whose results similar with
this study, reporting that the effect of the age factor
on live weight, withers height, body length, chest
girth, chest depth, chest width and rump width is
statistically significant (Mengistie et al., 2010; Bimerow
et al, 2011; Yilmaz et al., 2013; Ozbeyaz et al., 2018).
Ozbeyaz et al. (2018) found that the effect of age on
head length was statistically significant for ivesi
(Awassi) sheep. Yilmaz et al. (2013) reported that the
effect of flock factor for Karya sheep on live weight,
withers height, body length, rump height, chest girth,
chest width, chest depth was statistically significant
and their results are similar to this study.

In this study, we found high positive phenotypic

correlations  between live weight and body
measurements. In the analysis of correlation
coefficients between live weight and body

measurements, there was no correlation between tail
length and other body measurements whereas high
correlations were found between withers height, back
height, rump height and body length.

CONCLUSION

This study was carried out to identify some
morphological characteristics of Yalova genotype,
which are reared under extensive conditions in Yalova
genotype and neighbouring provinces and also
known as “Yalova, and Yalova type”, and to determine
the effects of some environmental factors on these
characteristics.

In this study, it was found that the adult live weight
of Yalova genotype was similar to other indigenous
breeds in Turkey. Although the genetic potential of
animals depends on the type of breed, macro
environmental factors like animal care and feeding
considerably affect the live weight of sheep.
Therefore, future studies on the live weight of Yalova
genotype should be done.

The determined body measurements of Yalova
genotype compared to other indigenous breeds,
withers height of Yalova genotype was higher. The
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