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ABSTRACT

This study was conducted to determine the fertility of Chios x Kivircik and Chios x Cine
Capari crossbreed sheep (94 ewes) and the growth characteristics and liveability values
of crossbred lambs (62 male kids) under local breeder conditions. The birth and lamb
rate and litter size values of Chios x Kivircik ewes and Chios x Cine Capari ewes were
detected as 93%, 1.21 and 1.29; 93%, 1.12 and 1.20. respectively. The liveability traits of
crossbred lamb for each genotype on the 120th day of age were 81.06% and 84.00%,
respectively. The average live weights on birth and 120th day of age were detected as
3.97 kg and 26.89 kg; 3.86 kg and 25.86 kg, respectively. For the same periods, the
average of body measurements such as height at withers, rump height, body length and
chest girth were detected as 38.08 cm, 38.27 cm, 35.79 cm and 37.76 cm; 59.67 cm,
59.61 cm, 57.18 cm and 74.71 cm respectively for Chios x Kivircik lambs and also
determined as 37.18 cm, 37.49 cm, 35.36 cm and 36.59 cm; 59.44 cm, 59.30 cm, 56.68
cm and 74.43 cm, respectively for Chios x Cine Capari lambs. While flocks had an
statistically significant effect in generally on all growth periods, except birth; differences
between genotypes were statistically significant for the last two measurement periods.
It was thought that the animals having higher production levels and also adaptability
could be reared in the region with suitable management, breeding and crossbreding
systems.
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Introduction

Livestock activity includes positive contributions in in different locations from time immemorial. The fact

terms of utilizing labor force idle and animal feed,
allowing regular cash flow and decreasing risk in the
enterprise and migration from the rural are (Oztiirk
and Karkacier, 2008). Sheep breeding, which is one of
the mentioned livestock activities, has been performed
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that there is no need for expensive animal shelter and
equipment as in the other livestock activities in sheep
breeding, most of the ration need is met by roughage,
and this roughage is mostly met from pasture makes
sheep breeding a livestock branch with low input
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(Erglin et al., 2006). Through sheep breeding, which
has an important place among animal production
activities in the world, the pastures and grazing lands,
which are not used for other purposes in various
countries, are used as far as possible (Glnaydin,
2009). The geographical location, pasture structure,
and climate conditions of Turkey provide the
appropriate conditions for sheep breeding. When
considering this situation, the importance of sheep
breeding increases further; the adaptation skill of
sheep in the areas where agricultural production is
unproductive shows that the developing countries
such as Turkey may turn this disadvantage into an
opportunity (Gorur et al., 2012). In Anatolian culture,
sheep has a material and moral value and sheep
breeding in Turkey is performed in agricultural
enterprise or in the form of village herds, plateau or
migratory herds (Yilmaz et al.,, 2014) The current
population of sheep which exceeds 37 million (Turkish
Statistical Institute, 2020) is mostly composed of the
populations including native breeds with low yield and
feeding is mainly performed based on grazing
(Ertugrul et al., 2010). When considering that majority
of the sheep breeds in Turkey are composed of the
breeds with low yield, many improvement studies are
performed in terms of increasing the mentioned yield.
Chios breed, which has a thin, fat-free and long tail
and is included in prolific breeds (Hatziminaoglou et
al., 1996), is one of the important breeds used for this
purpose.

It is remarkable that the studies on native sheep
breeds in Turkey are generally performed in public
enterprises. However, the studies on determining the
morphological and physiological characteristics and
the vyield of sheep in breeder conditions have
importance in terms of providing the performance of
more effective livestock development policies (Karaca
et al., 1996). In this respect, it is understood that the
yield levels of animals should be revealed through the
studies to be conducted under local breeding
conditions.

The aim of the current study was to investigate
the fertility of Chios x Kivircik (CK) and Chios x Cine
Capari (CC) crossbreed sheep and the growth
characteristics and survival rates of crossbred lambs.

Materials and methods

Animals and data collection: The present study was
carried out in Chios x Kivircik (F1) and Chios x Cine
Capari (F1) crossbreed flocks reared under local
breeder condition in Bekilli district of Denizli province.
The five flock which consisted for aim of a project
conducted with a local foundation under breeder
conditions were detected. 2 years old dams were

provide the all farmers fitting the purpose of local
foundation’s project.

While some fertility traits such as conception rate,
birth rate, lamb rate and litter size were performed
described by Akcapinar (2000) of 94 ewes, the birth
weights, live weights and some morphological body
measurements such as height at withers, rump height,
body length and chest girth of 62 single male lambs
described by Elmaz et al. (2011) indicative for growth
characteristics until 120th day of age were defined.

In general, the animals in all the flocks followed
were kept at pasture between 06:00 and 18:00 at the
times when pasture was suitable. They were
additionally fed by barley/wheat feed grinder when
they returned back from pasture. After the lambs lived
with their mothers for about one month after
delivery, they were taken to a place without their
mothers and they were allowed to suck milk from
their mothers twice a day as one in the morning and
one in the evening. The lambs continued to suck milk
until they were at the age of 3 months and after this
period, they started to be taken to pasture together
with the sheep. In addition, after the lambs were 1
month old, they were fed with lamb grower feed.

As the measurements of the lambs used in the

study were performed in the flocks, no additional care
and feeding condition was provided for the animals.
Also, no hybridization system was applied in the flocks
followed similarly and the hybrid herds distributed to
the breeders within the scope of the project
mentioned above and, therefore, the flocks at F1 level
raised locally under the current conditions were
explored on site and the sizes of these crossbred
lambs were measured.
Statistical analyses: All statistical analyses were
carried out using Minitab 16.1 statistical package
(2010). A descriptive statistical analysis was applied on
the data related to reproduction characters. Chi-
Square test was used for statistical evaluation of the
data in order to compare survival rates of lambs for
different examination periods.

A statistical model with the fixed effects
(genotype and flocks) was used for determining the
least square (LS) means of the weight and body
measurement traits. The effects of the factors with
their interactions on growth performance were
analyzed by using generalized linear model (GLM)
procedure with birth weight as a linear covariate.
When the dual interactions between the groups were
examined, the interaction analyses were not
performed since no statistical significance was found.
Additionally, Tukey’s analysis was employed in
controlling significance of differences between sub-
groups (P<0.05).
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Results

Some fertility characteristics of five different Chios x
Kivircik (CK) and Chios x Cine Capari (CC) flocks were
presented in Table 1. While the conception rate, birth
rate, lamb rate, litter size, single birth rate and
twinning rates in Chios x Kivircik crossbred sheep were
found to be 98%, 93%, 1.21, 1.29, 71% and 29%
respectively, the same values were detected as 97%,
93%, 1.12, 1.20, 80% and 20% for Chios x Cine Capari
crossbred sheep respectively.

Tables (3-7) show the means of least squares
according to genotype and flocks of the birth weight
and weaning (120th day) weight and also some body
measurement traits, examined as the growth traits of
CK and CC lambs. In the study, it was determined that
the LS-means of birth weights of CK and CC male lambs
were 3.97 kg and 3.86 kg, respectively. While, some
body measurement values such as height at withers,
rump height, body length, and chest girth values on

Table 1. Some fertility traits of Chios x Kivircik and Chios x Cine Capari crossbreed sheep

Chios x Kivircik

Chios x Cine Capari

Conception Birht Lamb Litter Single Birth Twinnig Conception Birth Lamb Litter SingleBirth Twinnig

Rate (%) Rate (%) Rate Size  Rate (%) Rate (%) Rate (%) Rate (%) Rate Size Rate (%) Rate (%)
Flock1 100 81 109 133 66 34 100 100 314 114 85 15
Flock2 100 90 118  1.30 70 30 100 87 100 1.14 85 15
Flock3 100 100 130 130 69 31 100 100 133 133 66 34
Flock4 92 92 115 125 75 25 100 100 116 116 83 17
Flock5 100 100 128 128 71 29 80 80 100 1.25 75 25
Mean 98 93 121 129 71 29 97 93 112 120 80 20

n (61/62) (58/62) (75/62) (75/58) (41/58) (17/58)  (31/32) (30/32) (36/32)(36/30) (24/30)  (6/30)

Table 2 shows the survival rates of the male lambs
in the examined flocks until the 120th day. In the
study, in general, it was observed that the 0-30th, O-
60th, 0-90th and 0-120th day survival rate values of
CK crossbred lambs were 93.28%, 83.60%, 81.06%,
and 81.06%; whereas, the survival values CC lambs in
the same periods were 88.00% and 84.00%, for the
last three periods.

the birth were 38.08 cm, 38.27 cm, 35.79 cm, and
37.76 cm for the CK lambs, these values were
respectively 37.18 cm, 37.49 cm, 35.36 cm, and 36.59
cm for the CC lambs. The differences between
genotype and flocks were statistically significant in
terms of only chest girth value at birth (P<0.05).

Live weights at the 30th, 60th, 90th, and 120th
days of age were 8.70 kg, 16.75 kg, 22.02 kg and 26.89

Table 2. Survival rates of Chios x Kivircik and Chios x Cine Capari crossbreed male lambs (%)

Chios x Kivircik

Chios x Cine Capari

Birth  30thday 60thday 90th day 120th day

n % n % n % n % %

Flock 1 100 5 100° 4 80.00° 4 80.00° 4 80.00°

Flock 2 87.50° 7 87.50° 7 87.50° 7 87.50°

0o

100 7 7

~N

Flock 3 100 100° 4 80.00° 4 80.00° 4 80.00°

I

7
5
8 77.80 7 77.80° 7 77.80°

Flock 4 88.89°

o

100 7 7

Flock5 10 100 9 90.00° 9 90.00° 8 80.00° 8 80.00°

Mean 100
P NS

37 34 93.28 31 83.60 30 81.06 30 81.06

* % * % * %k *

Birth  30thday 60thday 90thday 120th day

% n % n % n % n %

100 4 80.00° 4 80.00° 80.00° 4 80.00°

S

100 100° 100° 100° 100°

5 5 5 5
100 4 80.00° 4 80.00° 4 80.00° 4 80.00°
100 4 80.00° 4 80.00° 4 80.00° 4 80.00°
5 100 100° 4 80.00° 4 80.00° 80.00°

5 4

25 100
NS

22 88.00

* %

21 84.00 21 84.00 21 84.00

* % * % * %

a,b,c,d: Values in the same column with different superscripts
0.05). *: P<0.05, **: P <0.01.

are statistically different (P < 0.05). NS: nonsignificant (P >
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Table 3. Least square means for the effects of genotype and flock on growth traits of Chios x Kivircik and Chios
x Cine Capari crossbreed male lambs at birth (+)

Factor n Birth Weight Height at Withers Rump Height Body Length (cm) Chest
(kg) (cm) (cm) Girth (cm)
Genotype
Chios x Kivircik 37 3.97£0.04 38.08+0.24 38.27 £0.22 35.79+0.13 37.76°+0.22
Chios x Cine Capari 25 3.86 +0.06 37.18+£0.33 37.49+£0.29 35.36+0.23 36.59°+0.34
P values 0.213™ 0.072"™ 0.063"™ 0.093™ 0.012*
Flock
1 10 3.81+0.08 36.79 £0.41 37.56 £0.29 36.18 £ 0.32 35.56°+0.42
2 13 3.96 £ 0.07 37.83+0.34 38.02+£0.35 35.75+0.27 38.09°+0.37
3 10 3.87 £ 0.06 38.12 £ 0.45 37.96 £0.33 35.36+0.30 38.16°+0.33
4 14 4.01+£0.08 38.24 +£0.27 38.47 £0.36 36.19+0.36 35.48°+0.43
5 15 3.850.07 37.58+0.31 37.21+£0.49 35.49+0.28 36.87°°+0.36
P values 0.189™ 0.204™ 0.423™ 0.074" 0.000***

a, b: Values in the same column with different superscripts are
(P>0.05). *: P < 0.05, ***: P < 0.001.

kg for Chios x Kivircik (F1) lambs. As is seen from
Tables, Chios x Cine Capari lambs had lower growth
performance (8.38 kg, 16.24 kg, 21.09 kg and 25.86
kg) than Chios x kivirckk (F1) lambs. While the
differences among the genotypes were statistically
significant in terms of only the 90th and 120th day live
weights (P<0.05), flocks had a statistically significant
effect for all growth period for live weights (P<0.05).

In the current study, some body measurements
such as height at withers, rump height, body length,
and chest girth values on the 60th day of age were
52.27 cm, 51.16 cm, 49.29 cm, and 59.78 cm for the

statistically different (P < 0.05). ns: nonsignificant

CK lambs, these values were respectively 51.78 cm,
50.69 cm, 48.86 cm, and 59.27 cm for the CC lambs.
The same measurements were detected as 59.67 cm,
59.61 cm, 57.18 cm, and 74.71 cm for the CK lambs,
these values were respectively 59.44 cm, 59.30 cm,
56.68 cm, and 74.43 cm for the CC lambs on the 120th
day of age. While the differences among the
genotypes were statistically significant in terms of
only the the 30th day live weights (P<0.05), flocks had
a statistically significant effect overall for all growth
period for live weights (P<0.05).

Table 4. Least square means for the effects of genotype and flock on growth traits of Chios x Kivircik and Chios
x Cine Capari crossbreed male lambs at age of 30th day ()

Factor n 30thday Weight Height at Withers Rump Height Body Length ( Chest Girth
(kg) (cm) (cm) cm) (cm)
Genotype
Chios x Kivircik 34 8.70 + 0.09 43.95+0.29 44.07+0.27 40.86+0.23 47.78+0.33
Chios x Cine Capari 22 8.38+0.12 42.76 £ 0.38 42.70+0.37 39.94+0.33 47.26+0.44
P values 0.209™ 0.042* 0.036* 0.029* 0.343™
Flock
1 9 7.94°+0.16 41.76°+0.55 41.96"+0.54 38.78°+0.42 47.86%°+0.51
2 12 9.09°+0.15 42.96®+0.52  43.37°+0.48  39.97°+0.41 48.21°+0.49
3 9 8.82%°+0.14 44.33°+0.50 43.96®+0.47  39.36°+0.40 48.76°+0.57
4 12 8.12°+0.017 44.87°+0.54 44.29°+0.44 41.22°+0.47 45.78°+0.52
5 14  8.39™+0.016 43.89%+0.52  42.96°°+0.50 39.04°+0.43 47.31%+0.50
P values 0.001*** 0.001** 0.034* 0.041* 0.022*

a,b,c: Values in the same column with different superscripts are statistically different (P < 0.05). ns: nonsignifican (P >

0.05). *: P <0.05, **: P <0.01, ***: P <0.001.
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Table 5. Least square means for the effects of genotype and flock on growth traits of Chios x Kivircik and Chios
x Cine Capari crossbreed male lambs at age of 60th day ()

Factor n Birth Weight Height at Withers Rump Height Body Length Chest
(kg) (cm) (cm) (cm) Girth (cm)
Genotype
Chios x Kivircik 31 16.75+0.18 52.27 £0.22 51.16 +0.24 49.29+0.21 59.78+0.33
Chios x Cine Capari 21 16.24 £ 0.22 51.78 £ 0.29 50.69 £+ 0.39 48.86 +0.28 59.27+0.39
P values 0.207™ 0.387™ 0.293™ 0.181™ 0.235™
Flock
1 8 16.28°+0.27  51.86+0.42 50.31+0.47  47.85°+0.31 62.57°£0.47
2 12 17.06°+0.23 51.52+0.44 50.88 £ 0.28 48.58°+0.57 61.11°+0.50
3 8 16.38°+0.18 52.86 +0.45 51.46 £ 0.36 48.81"+0.45 59.3840.48
4 11 16.03°+0.32 52.88 +0.43 50.72+0.44 49.17°+0.43 57.72°40.43
5 13 17.04°+0.26 51.62 +0.33 51.30+0.37 47.77°+0.30 59.44°40.56
P values 0.035* 0.289™ 0.486™ 0.032* 0.000***

a,b,c: Values in the same column with different superscripts are statistically different (P < 0.05). ns: nonsignificant (P >

0.05). *: P <0.05, ***: P <0.001.

Discussion

In the study, the birth rate and conception rate
obtained from Chios x Kivircik hybrid sheep were quite
higher than the values (69.05% and 69.84%) reported
by Yimaz and Altinel (2003) for Chios x Kivircik
crossbred sheep (F1) and the values which close to the
litter size (1.3) and single birth rate (71.26%) reported
in the same study were found in this study.

Ceyhan et al. (2007) stated that the lamb vyield
based on the birth rates and number of ewes mated
for Chios sheep was 74.5% and 1.36%, respectively
and in the study conducted by Tekerli et al. (2002) for
three years, they stated that the birth rates were
86.6%, 77.78% and 61.54%, respectively and litter
sizes were 1.46, 2.14 and 2.50. When the values
found in this study were compared with the
mentioned studies, it was observed that the birth rate
values found in this study were higher and the
lambing rate was lower. The high birth and
conception rates were considered to be due to
controlled mating applications and the intense keep
up with mechanisms in the following period.

When the literature data were investigated, it was
observed that number of the studies on the fertility
rate criteria of Chios x Cine Capari crossbred sheep
was limited. When data reported in Cine Capari breed
registry were compared with the data obtained in this
study, it was observed that the birth rate and the litter
size were similar values (GDARP, 2009).

While, 30th day survival rate obtained from CK
lambs was higher than survival value (89.51) at the
same period found in the study by Altinel et al. (1998),
in which they used CK lambs, the 30th day survival

value of Chios x Cine Capari lambs value obtained in
this study were lower the mentioned study. It was
found that the 90th day survival rates of the lambs
obtained in this study were quite higher than the 90th
day survival value (71.43) reported by Tekerli et al.
(2002) for Chios lambs.

The birth weights obtained in this study presented
quite higher values to the birth weight (3.64 kg) stated
by Corekgi and Evrim (2000) for Chios lambs and the
live weight values they stated for the 60th and 120th
days (18.70 kg and 29.61 kg) were found to be quite
higher than the values found in the current study. In
this study, the birth weights obtained from Chios x
Kivircik and Chios x Cine Capari lambs were found to
be relatively higher than the birth weight value of 3.59
kg stated by Altinel et al. (1998) for Chios x Kivircik
(F1) lambs. However, While it was observed that the
30th live weights of the lambs of both genotypes were
lower than the values for 30th day (9.49 kg), 60th day
live weights were similar with 60th day (16.06 kg)
found in the same study. This was considered to be
associated with care and feeding inadequacy.

The body length value at birth determined in this
study was found to be similar to the body length at
birth (45.4 cm, 44.3 cm and 47.2 cm) stated by Basem
and Tabbaa (2011) for Chios x Chios, Chios x Awassi
and Awassi x Chios breed lambs.

The 90th day body sizes for the lambs in both
genotypes found in this study were compatible with
the 90th day height at withers, body length and chest
girth values (55.51 cm, 54.42 cm and 68.27 cm,)
stated by Unal (2002), respectively, for Chios x
Akkaraman (F1) lambs.
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Table 6. Least square means for the effects of genotype and flock on growth traits of Chios x Kivircik and Chios
x Cine Capari crossbreed male lambs at age of 90th day ()

Factor n Birth Weight Height at Withers Rump Height Body Length Chest
(kg) (cm) (cm) (cm) Girth (cm)
Genotype
Chios x Kivircik 30 22.02£0.22 55.89£0.21 55.11+0.23 54.07 £0.20 69.03 £0.39
Chios x Cine Capari 21 21.09+0.36 55.51+0.32 54.83 +0.32 53.96 £ 0.33 68.60 + 0.44
P values 0.017* 0.446™ 0.128™ 0.196™ 0.203™
Flock
1 8 21.26 £ 0.37 56.01%°+ 0.37 55.50 £ 0.48 53.19°+0.32 71.01°+0.38
2 12 22.39+0.41 54.55°+0.42 54.21+0.42 53.42°+0.36 71.53°+0.51
3 8 20.61 £0.37 56.67%+0.40 55.40+0.43 54.24% +0.34 68.547+0.40
4 11 20.78 £0.40 55.59%°+0.39 54.87 £0.40 54.02°+0.37 66.73°+0.46
5 12 21.39+0.38 55.53%°+0.35 54.98 £0.42 52.45°+0.28 68.73°+0.43
P values 0.076™ 0.024* 0.088™ 0.002** 0.000***

a,b,c: Values in the same column with different superscripts are statistically different (P < 0.05). ns: nonsignificant (P >

0.05). *: P <0.05, ***: P <0.001.

Table 7. Least square means for the effects of genotype and flock on growth traits of Chios x Kivircik and Chios
x Cine Capari crossbreed male lambs at age of 120th day ()

Factor n Birth Weight Heightat Wit- Rump Height Body Length Chest
(kg) hers (cm) (cm) (cm) Girth (cm)
Genotype
Chios x Kivircik 30 26.89+0.22  59.67+0.22  59.61+0.27 57.18+0.17 74.71+0.57
Chios x Cine Capari 21 25.86+0.30  59.44+0.30  59.30+0.34 56.68 + 0.22 74.43 +0.60
P values 0.033* 0.509" 0.543" 0.472™ 0.901"
Flock
1 8 26.75°°+0.42 58.93°+0.43  60.72°+0.41 56.70 + 0.34 75.10°°+0.49
2 12 27.51°+0.40 58.06°+0.38  57.80°+0.40 56.31+0.33 75.68°+0.58
3 8 26.22°°+0.32  60.95°+0.39  60.27°+0.38 57.90 + 0.28 73.86°+0.47
4 11 25.23°+0.47 60.08°+0.44 59.56°+0.46  56.95+0.29 73.71°40.50
5 12 25.48°+0.44 59.90°°+0.42 58.97°+0.42  57.17+0.26 74.91°°+0.52
P values 0.019* 0.000*** 0.001** 0.118™ 0.021*

a,b,c: Values in the same column with different superscripts are statistically different (P < 0.05). ns: nonsignificant (P >

0.05). *: P <0.05, ***: P <0.001.

The study was conducted as semi-extensive under the
breeder conditions and it was observed that the flocks
had a statistically significant effect on the live weight
and body measurements in all the growth periods,
except for the birth weights (P<0.05). Similar to the
current study, Kul and Akcan (2002) stated that the
effect of herd on the growth characteristics of lambs
was statistically significant in terms of the body length
but this effect was not effective in the 3-month period
(except for rump height).

Conclusions

For the breeders who do not have good economic
conditions, it is more important to protect and
improve the native breeds with high adaptation skills
to their regions rather than bringing culture breed
animals from other regions and provide their
adaptation. It has been observed that several studies
have been conducted usually on fertility traits and
growth characteristics in sheep but it may be asserted
that the number of studies conducted especially
under the breeder conditions is limited.
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Many of the fertility trait findings obtained from Chios
x Kivircik and Chios x Cine Capari sheep that are raised
locally have similarities among the genotypes but
especially the superiority in favor of Chios x Kivircik
crossbred in lamb vyield, litter size and twinning rate is
remarkable. In addition, it was determined that the
findings obtained from both genotypes were quite low
compared to Chios breed in terms of the lamb yield
and they were similar with the lamb yield values of
Kivircik and Cine Capari breeds. In the light of these
findings, it is considered that the income of local
people who live on lambs may be increased by
implementing  planned reverse Crossbreeding
applications and the regular recording studies.
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