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Abstract

This study aimed to investigate the survival rate and growth performance
of the kids of Damascus x Kilis goat F1 bred under intensive conditions.
37 male and 33 female kids of 54 dams (Damascus x Kilis F1 goats) in
an enterprise of intensive dairy goat breeding in the Bismil district of
Diyarbakir province were used in the study. The birth weight of kids and
their monthly weights up to 7 months of age were determined. In the study
analyzing the growth and development characteristics of kids of Damascus
x Kilis F1 goats up to 210 days of age, it was determined that their mean live
weights on the Oth (birth), 30th, 60th, 90th, 120th, 150th, 180th, and 210th
days were 3.96+0.124, 7.47+0.306, 10.99+0.506, 13.71+0.592, 15.54+0.643,
24.08+1.019, 22.22+1.033, and 27.51+1.168 kg for males, respectively;
whereas, the mean live weights of females were 3.40+0.128, 6.46+0.312,
9.61+0.490, 12.29+0.584, 15.79+0.772, 22.40+0.856, 22.60+0.809, and
24.11+0.937 kg, respectively. Given the type of birth, the mean live weights
were found to be 4.12+0.124, 7.42+0.338, 11.29+0.549, 13.89+0.691,
16.51+0.764, 24.08+1.132, 24. 31+£1.146 and 26.92+1.269 kg in singleton
kids, and 3.28+0.103, 6.58+0.289, 9.42+0.418, 12.20+0.459, 14.83+0.608,
22.51+0.745, 22.74+0.753, and 24.90+0.915 kg in twins, respectively. Also,
in the study the effect of sex and birth type on various period weights was
analyzed and it was found that birth type had a significant effect (P<0.005)
on birth weight, and live weights on the 60th and 90th days, while the
effect of sex was insignificant. When the survival capacity of the kids was
analyzed, the kids were observed to die at the time of birth, but there was
no death in the later periods and the survival capacity was found to be
100% from birth until the 210th day.

Keywords: Intensive Breeding, Damascus Goat, Kilis Goat, Growth, Survival
Rate

INTRODUCTION

Goat breeding is an important animal husbandry activity for people living in the
rural areas both economically and socially (Kaymakg¢i and Engindeniz, 2010). In
Turkey, goat breeding is carried out especially in high-altitude bush pastures
where extensive breeding systemis applied. However, intensive breeding systems
and genotypes suitable for such system have become widespread in recent years
(Ertugrul, 1996). Especially in recent years, intensive or semi-intensive enterprises
producing cheese and milk have been operating in Western Anatolia (Taskin et
al., 2013; Taskin et al., 2017). Damascus goat originates from Nubian goat and is a
breed with high milk yield and high fertility which is mostly bred in the provinces
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along the Syrian border in Turkey. In studies conducted
on these goats, lactation milk yield was reported as
300-600 liters, lactation duration as 250-280 days, and
the rate of the number of kids litter size as 150-200%
(Keskin et al., 2004; Keskin et al., 2016; GUl et al., 2016).
Kilis breed, on the other hand, is the goat breed with the
highest fertility and milk yield in Turkey, which is mostly
bred in the provinces of Urfa, Gaziantep, Kilis and Hatay
on the Syrian border of Turkey and mated with Syrian
Damascus goats and Hair goats under natural conditions.
Damascus goat is a significant breed that can be utilized
in the improvement of our domestic goat breeds with
low fertility and therefore Hair goats for milk yield and
fertility (Kaymakgi, 2013). Kilis goat is a dairy breed with
the highest milk yield in Turkey. Lactation period can be
between 210-260 days, and lactation milk yield can be
between 200-300 kg in public herds and 400-500 kg in
elite herds. As a result of the studies, it was reported that
the lactation milk yield of Kilis goats was 294-408 kg and
the twinning rate was 10-34% (Keskin et al., 2004; Atac
and Burcu, 2014; Gl et al., 2016). Additionally, Keskin
and Tiiney (2015) found the twinning rate to be 22% in
their study.

One of the issues frequently discussed in livestock raising
is the gains in live weight of animals. Growth refers to the
weight gains in animals due to biological events that
generally take place directly proportional to age. Growth
is a process that begins in the embryonic stage and
continues until the mature age (Tozlu Celik and Olfaz,
2018). Different mathematical methods have been used
to define growth.

Monitoring the growth and development of living
organisms during some periods in the growth process
would provide significant benefits to breeders for the
organization of herd management, care and feeding.
This would allow them to easily respond to the problems
identified during such periods (Sahin et al., 2014).

The effect of birth weight on both survival rate and
growth in living organisms is known. It is very important
to control the birth weight and weaning weight
continuously in order to increase their survival rate and
to provide growth (Savas, 2007). Therefore, monitoring
growth and development in livestock raising and its
utilization for improvement are also very important for
the business economy (Kozakli et al., 2022).

Damascus breed is preferred by breeders because the
Damascus breed has high milk and fertility productivity,
good adaptation abilities, and sufficient fattening
properties. The reason why Kilis goats are hybridized
with Damascus goats instead of pure breeding is that
they are preferred by breeders to further increase the
existing milk and reproductive productivity of Kilis goats.
This study aimed to investigate the survival rate and
growth performance of the kids of Damascus x Kilis F,
goats bred under intensive conditions.

MATERIALS AND METHODS
Materials

In this study, 37 male and 33 female kids of 54 dams
(Damascus x Kilis F, goats) in an enterprise of intensive
dairy goat breeding in the Bismil district of Diyarbakir
province were used.

Methods

The goat breeds available in the farm where the study
was carried out are Kilis and Aleppo breeds. Flushing
was applied in the farm during the mating period, one
month before the matings. Matings were carried out
by hand crossing method. For this purpose, estrus was
detected by releasing search goats into the herd twice a
day, early in the morning and late in the evening. Goats
detected to be in heat were mated twice in a controlled
manner with the same goats, in the morning and in the
evening. Selenium and vitamin E supplementation were
performed after umbilical cord care following birth, and
birth weight, date of birth, type of birth, sex, and the
number of dams were recorded by attaching a plastic ear
tag after the birth weights were determined with a 10-
gram precise scale within the first 24 hours. After birth,
kids were provided with colostrum. The kids were kept
with their mothers for the first week and then detached
from their mothers. Since there was one milking practice
daily in the enterprise, the kids were allowed to suck their
mothers after milking, and after the suckling process, the
kids were detached from their mothers, and dry alfalfa
grass and kids'growth feed were supplied in the kid pens.
The kids were weaned on the age of 90 days and began
to be fed according to the standard feeding (dry vetch
grass and goat feed prepared within the enterprise).

When the kids reached the age of 4 months, males and
females began to be raised in separate paddocks. The
live weights of the kids were weighed every month from
birth to 7 months of age with a 10-gr precision scale in
order to determine their growth and survival rate. The
day before the weighing, the kids were fasted in the
evening and weighed early in the morning. A ration
prepared with barley, wheat, cottonseed meal, corn and
vetch grass was regularly given to the animals in the
enterprise, and marble powder and vitamin solids were
added to the ration. The ration contains an average of
2700 kcal and 15% protein.

Fertility criteria according to the mating and lambing
outcomes reported below were used in the study.
Accordingly, the criteria were calculated as follows
(Kaymakgi, 2006).

Pregnancy rate (%) = Pregnant goat / Goat under a billy-
goat

Infertility rate (%) = Infertile goats/ Goat under a billy-
goat

Fertility rate (%) = Breeding goat / Goat under a billy-goat
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Twinning rate (%) = Twinning goat / Kidding goat
Fecundity = Born kids / Goats under a billy-goat
Litter size= Born kids/Kidding goat

The growth performances of the kids at various periods
were analyzed using the GLM (General Linear Model)
procedure, the significance of the differences between
the group means was checked by the Duncan multiple
comparison test, and the survival rates were determined
by the Chi-Square (c?) method (SAS 1995).

RESULTS AND DISCUSSION

Table 1 shows the fertility criteria of the crossbred
Damascus x Kilis F, goats in the study. Accordingly, the
obtained fertility criteria were as follows: pregnancy rate
of 92.6%, infertility rate of 7.4%, fertility rate of 92.6%,
twinning rate of 37%, fecundity rate of 1.29%, and litter
size of 1.12%.

Table 1. Fertility Measures of Damascus x Kilis F,
Crossbred Goats

Parameters n % rate
Number of Goats Giving Birth 54 -
Number of Kids Born 70 -
Number of Kids Died 9 =
Number of Goats Giving Birth to Twins 20 =
Number of Kids Alive 61 =
Number of Kids Born Twin 31 -
Number of twin Kids 40 =
Number of Singleton Kids 30 =
Pregnancy rate = 92.6
Infertility Rate - 7.4
Fertility = 92.6
Twinning Rate = 37
Fecundity - 1.29
Litter size = 1.12

Table 2. Descriptive Values of Sex and Birth Types of
Damascus x Kilis F, Kids

Sex Birth Type
n % n %
Male 32 52.5 Single 37 49.2
Female 29 47.5 Twin 33 50.8
General 61 100.0 General 70 100.0

When the sex factor was taken into consideration in the
kids of crossbred Damascus x Kilis Goat F,in Table 2, it
was found that 52.5% of the kids were male and 47.5%
were female. When the birth type factor was analyzed, it
was reported that 49.2% of the kids were singletons and
50.8% were twins. Ozdemir and Keskin (2018) reported
the twin rates as 35.9% and 27.1%, respectively, in their
study in Kilis and Gaziantep provinces. Gl et al., (2016)
reported twinning rates as 10.56, 11.11 and 33.90,
respectively, in their studies conducted with Kilis goats

in 2012, 2013 and 2014. Keskin et al., (2017), in their
studies conducted with Kilis goats in 2013, 2014 and
2015, reported the twinning rates as 30.4, 31.4 and 29.7,
respectively.

Table 3 shows the analyses of the period weights of the
kids of Damascus x Kilis F, by birth type and sex factors.
It was reported that the difference between the period
weights in terms of the sex factor was insignificant
(P<0.05); the birth weights of singletons and twins were
4.1240.124 and 3.28+0.103 kg, respectively; the weights
on the 60th day were 11.29+0.549 and 9.42+0.418 kg,
respectively; and the weights on the 90th day were
13.89+0.691 and 12.20+0.459 kg, respectively, for the
birth type factor; and the difference between the weight
means on the 30th, 120th, 150th, 180th, and 210th days
was significant (P<0.05), but the difference between
the mean weights of the 30th, 120th, 150th, 180th, and
210th days were insignificant (P<0.05).

Table 4 shows the live weight gains of the kids of
Damascus x Kilis F, goats in different periods by birth
type and sex factors. The differences between the
weights of male and female kids in different periods
were insignificant (P<0.05) in terms of sex factor. Given
the birth type, the live weight gains on the 120th and
210th days (0.093+0.153; 0.0734£0.143 and 0.090+0.01;
0.074+0.01) were statistically significant (P<0.01) and
the live weight gains on the 150th and 180th days were
statistically significant (0.222+0.177; 0.225+0.014 and
0.008+0.0005; 0.006+0.0005) (P<0.05). The differences
between the live weight gains on the 30th, 60th, and
90th days were insignificant. The high gain in live weight
on the 150th day can be associated with the fact that it
coincides with the mating season (September-October)
and exposure to supplementary feeding (flushing), as
well as the active sexual cells during this period.

The survival rate of the kids was examined and showed
that most of the existing mortality took place at the time
of birth. The survival rate from birth to the 210th day was
100%.

The birth weights of males and females were found to be
3.96+0.124 and 3.40+0.128 kg, respectively when taking
sex into consideration in this study. When the results
from the studies by different researchers were analyzed,
it was found that the values were higher than those by
Erten and Yilmaz (2013), Gokdal et al., (2013), Tekin and
0gec (2017), and Simsek and Bayraktar (2006) and lower
than those by Gok et al., (2015). In the study of Gul et
al., (2022) it was stated that the birth weight of Kilis male
kids was 3.6+ 0.01 kg, while the female birth weight was
3.5+0.01 kg. Gul et al., (2016) reported that there was
no significant difference in terms of birth weight and
gender in their study. Given the birth type, it was found
that the mean birth weights of kids were 4.12+0.124 kg
and 3.28+0.103 kg for singletons and twins, respectively.
These results were higher than the values of Simsek et al.,
(2007), Erten and Yilmaz (2013), Gokdal et al., (2013) and
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Table 3. Live Weight Averages (kg) of Halep x Kilis F, Kids at Various Periods

Factors n Birth 30thdays 60thdays 90thdays 120thdays 150thdays 180thdays 210th days

Single 37 4.12+0.124° 7.42+0.338 11.29+0.549° 13.89+0.691° 16.51+0.764 24.08+1.132 2431+1.146 26.92+1.269

Twin 33 3.28+0.103> 6.58+0.289 9.42+0.418°> 12.20+0.459° 14.83+0.608 22.51+0.745 22.74+0.753 24.90+0.915

Sex

Male 32 3.96x0.124 7.47+0.306 10.99£0.506 13.71£0.592 15.54+0.643 24.08+1.019 22.22+1.033 27.51+1.168

Female 29 3.40+0.128 6.46+0.312 9.61+0.490 12.29+0.584 15.79+0.772 22.40+0.856 22.60+0.809 24.11+0.937

*The difference between group means with different letters is significant (P<0.05).

Table 4. Live Weight Increases of Damascus x Kilis F, Kids at Various Periods for Birth Type and Sex

30th days 60th days 90th days 120th days 150th days 180th days 210th days

Factors n Xt 5z Xt S5z Xt 5x Xt 5; Xt 5; Xt 5; Xt 5z

Birth Type

Single 37 0.169%+0.113 0.077+£0.007 0.061+0.075 0.093+£0.153* 0.222+0.177* 0.008+0.0005* 0.090+0.01°

Twin 33  0.143£0.008 0.056+0.004 0.066+£0.049 0.073+£0.143° 0.225+0.014° 0.006+0.0005° 0.074+0.01°
0.095+0.005

General 70 0.089:0.003

Sex

Male 32 0.161+0.104 0.070+£0.006 0.064+0.006 0.065+0.008 0.251+0.017 0.007+0.004 0.109+0.144

Female 29 0.150+0.100 0.063+0.006 0.063+0.006 0.125+0.181 0.194£0.125 0.005%+0.003 0.051%0.145
0.098+0.004

General 61 0.086:0.003

*The difference between the group means with different letters is significant (P<0.05).

*The difference between the group means with different letters is significant (P<0.01).

Tekin and Ogec (2017). The data obtained in the study
were higher than the birth weights of the Kilis single kids
but lower than the twin birth weights of Gl et al., (2022).
Keskin et al. (2017), semi-intensive birth weights of Kilis
goat kids reared under these conditions were reported as
3.56+ 0.02 kg. It can be seen that the values obtained in
this study are similar to the values obtained in our study.

The mean live weights of the kids of Damascus x Kilis F,
goats on 30" day were found to be 7.47+0.306 kg and
6.46+£0.312 kg for males and females, respectively in
the study. The mean live weight on the 30th day in this
study was reported to be higher than those obtained by
Simsek et al. (2007) and Erten and Yilmaz (2013) for males
and similar to those obtained by Erten and Yilmaz (2013)
for females. The values in this study were higher than
those obtained by Gokdal et al., (2013) for both males
and females. Given the birth type, the mean live weights

on the 30th day were reported to be 7.42+0.338 kg and
6.58+0.289 kg for singletons and twins, respectively, and
it was reported that the mean live weights on the 30th
day for singletons and twins in this study were lower
than the values obtained by Simsek et al. (2007) for male
kids and higher than the values obtained by Simsek
et al. (2007) for female kids. It was also reported to be
higher than the values obtained by Erten and Yilmaz
(2013) for males and similar to the values obtained for
females. Also, the values in this study were lower than
those obtained by Gokdal et al., (2013), Tiifek¢i and Olfaz
(2016), and Simsek and Bayraktar (2006).

It was reported in the study that the mean live weights

of the kids of Damascus x Kilis F, goats on the 60th day
were 10.99+0.506 kg and 9.61+0.490 kg for males and
females, respectively. Accordingly, it was reported that
the mean live weights on the 60th day were similar to
the values obtained by Simsek et al., (2007) for male
kids and lower than the values obtained by Simsek et al.
(2007) for female kids; the values obtained by Erten and
Yilmaz (2013) for male kids were higher, and the values
obtained by Erten and Yilmaz (2013) for female kids were
similar. Given the birth type, the mean live weights of the
kids of Damascus x Kilis F, goats on the 60th day were
11.2940.549 and 9.42+0.418 kg for singletons and twins,
respectively. The mean live weights of singletons and
twins on the 60th day in this study were lower than the
values obtained by Simsek et al., (2007) and Simsek and
Bayraktar (2006) but higher than the values obtained by
Erten and Yilmaz (2013). Gul et al., (2016) in their studies
conducted with Kilis goats in 2012 and 2013, found that
the birth rates were 16.8+0.22, 16.5+0.21 in single-born
males, 15.7+0.16, 15.4+0.17, respectively, in single-born
females, and 15.0+0.19, 14.9 + 0.28, respectively, in twin-
born males. In females born with twins, they reported
14.4 £ 0.21, 14.5 £0.35, respectively. Keskin et al., (2017)
reported the 60th day live weight as 11.9+0.08 in 2013,
12.840.08 in 2014 and 12.1 +£0.06 in 2015. In another
study, Keskin et al., (2022) reported in their study with Kilis
goats in 2016, 2017, 2018, 2019 and 2020, 60th day live
weights in males and females, respectively; 12.9+0.05;
12.4+0.04; 12.1+ 0.04; 11.5+£0.03; 11.5+0.04; 11.1+£0.04
and 12.4+0.06; 11.7+0.05; 12.1+0.04; 10.8+£0.05 in terms
of birth type, again 13.2+0.05; 12.3+0.04; 12.6+0.04;
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11.440.03; 11.5+0.03 and 12.2+0.07; 11.6+0.06;
12.2+0.07; 10.8+0.04; 10.8+0.05. It is seen that the values
obtained in other studies are higher than the values
obtained in our study (Gl et al., 2022).

In the study, it was reported that the mean live weights
of the kids of Damascus x Kilis F, goats on the 90th day
were 13.71+0.592 kg and 12.29+0.584 kg for males and
females, respectively, and the mean live weights on the
90th day were lower than the values obtained by Gokdal
et al., (2013) for males and similar to the values obtained
by Gokdal et al., (2013) for females. Furthermore, the
values for males and females in this study were lower
than the values obtained by Simsek et al., (2007), Simsek
and Bayraktar (2006); Gok et al., (2015), but higher than
the values obtained by Erten and Yilmaz (2013) for
males and similar to their values for females. Given the
birth type, the mean live weights on the 90th day were
13.89£0.691 kg and 12.20+0.459 kg for singletons and
twins, respectively, and the mean live weights on the
90th day for singletons and twins obtained in this study
were lower than the values obtained by Simsek et al.,
(2007) and Gokdal et al., (2013), Erdem et al., (2022) but
higher than the values obtained by Erten and Yilmaz
(2013) for singletons, and similar to their values for twins.

Inthe study, it was reported that the mean live weights on
the 120th day were 15.54+0.643 kg and 15.79+0.772 kg
for males and females, respectively. The mean live weight
on the 120th day was higher than the values obtained by
Erten and Yilmaz (2013) for both sexes, but lower than
the values obtained by Tekin and Ogec (2017) for both
sexes. Given the birth type, the mean live weights on the
120th day were 16.51+0.764 kg and 14.83+0.608 kg for
singletons and twins, respectively in this study, and the
mean live weights on the 120th day for singletons and
twins were higher than the values obtained by Erten and
Yilmaz (2013) for males and females, but lower than the
values obtained by Tekin and Ogec (2017) for both sexes.
In addition, Erdem et al., (2022) determined the 120th
day live weight in males as 19.91+0.54 in males and
15.50+0.58 in females in their study on Damascus goats.

In the study, it was reported that the mean live weights
on the 150th day were 24.08+0.019 kg and 22.40+0.856
kg for males and females, respectively. The mean live
weight on the 150th day in this study was higher than
the values obtained by Erten and Yilmaz (2013) and
Gokdal et al. (2013) for both sexes. Given the birth type,
the mean live weights on the 150th day were reported
to be 24.08+1.132 kg and 22.51+0.745 kg for the kids
born as singletons and twins, respectively. The mean
live weights on the 150th day in this study were higher
than the values obtained by Erten and Yilmaz (2013) for
singletons and twins, similar to the values obtained by
Gokdal et al., (2013) for singletons but higher than the
values obtained by Gokdal et al. (2013) for twins.

In the present study it was reported that the mean live
weights on the 180th day for males and females were

22.22+1.033 kg and 22.60+0.809 kg, respectively, based
on the sex factor. The mean live weights of males and
females on the 180th day in this study were higher than
the values obtained by Erten and Yilmaz (2013) but lower
than the values obtained by Gok et al. (2015). Regarding
the birth type, the mean live weights on the 180th day
were 24.31+1.146 kg and 22.74+0.753 kg for singletons
and twins, respectively. Erdem et al., (2022) in their study
on Damascus goats, determined the 180th day live
weight as 21.7340.44 in males and 20.39+0.48 in females.
Given the birth type, the mean live weight on the 180th
day was higher than the values obtained by Erten and
Yilmaz (2013), Simsek and Bayraktar (2006) but lower
than the values obtained by Tifekci and Olfaz (2016)
for both birth types. In this study, the main reasons why
the live weight gain is not at the desired level between
the 150th days and 180th days are; as this period
coincides with August, it can be expressed as an increase
in temperatures in the region and a corresponding
decrease in feed consumption in animals.

In the study it was reported that the mean live weights
of the kids of Damascus x Kilis F, goats on the 210th day
were 27.51+1.168 kg and 24.11+0.937 kg for males and
females, respectively. The mean live weight on the 210th
day in this study was higher than the values obtained by
Gokdal etal. (2013) for male kids but lower than the values
obtained for female kids. Given the birth type, the mean
live weights on the 210th day were 26.92+1.269 kg and
24.90£0.915 kg for the singletons and twins, respectively.
The mean live weights on the 210th day in this study
for singletons and twins were lower than the values
obtained by Gokdal et al., (2013) for both birth types. The
values of the present study were compared with those
obtained in studies by different researchers, and some
differences were found. This may be accounted for by
using different genotypes in the studies, management,
and breeding conditions.

CONCLUSION

Live weight is an important characteristic that should
be focused on throughout the life of animals and
is one of the major criteria used to identify breed
characteristics, early selection, and the determination
of growth and fattening studies. The birth weights and
weaning weights of the kids significantly affect their
live weights in the following periods. Poor birth weights
and weaning weights affect their live weights in the
following periods and, consequently, their survival rate
negatively. Therefore, higher birth and weaning weights
are required. This can be achieved by paying attention
to feeding in the last period of pregnancy, especially in
goats. The differences between the live weights of kids
at birth and on the 60th and 90th days in the study were
significant (P<0.05) when the sex factor was considered,
and males were significantly (P<0.05) higher than
females. When analyzing the survival rates of the kids,
it was determined that all of the deaths took place at
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the time of birth, there was no death in the following
periods, and the survival rate of the kids was 100% from
birth until the 210th day.

Consequently, the results obtained in this study, which
aimed to determine the growth and survival rate of the
Damascus x Kilis F, kids in an enterprise of intensive
dairy goat breeding, were found to be compatible with
the results obtained in many other studies. The study
indicated that especially the survival rate performance
of the kids was very satisfactory, and it was concluded
that this was closely correlated with the breeding
methods adopted on the enterprises. In this study, the
live weight gain of kids was compatible with the other
studies in the literature. Based on the results of this study,
it was concluded that breeding selection based on live
weights at 2nd and 3rd months of age could produce
very accurate results and live weight could be an early
selection criterion.
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