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          Introduction 
 

Optimum herd profitability can be only acquired if 
it is possible to maintain the balance between milk 
production and reproduction. The common opinion 
about maintaining the herd pofitability at optimum 
level, it is need to be aimed that 12-13 months calving 
interval which included one calf per cow in a yearling 
period. However, according to this strategy the 
inseminations of dairy cows, especially with high milk 
yield (10000-14000 kg/305 d), are coincide with the 
highest point of lactation when the negative energy 
balance is most pronounced, and resulted with lower 
pregnancy rates (Wathes et al., 2007). An also, delaying 
the first inseminations in lactating dairy cows with high 
milk production may be more beneficial with getting 
higher pregnancy rates, reduce the frequency per 
annual cow of the welfare issues associated with 
calving and durability of lactations (Sehested et al., 
2019). The previous studies reported that conflicting 
results pointed out that either early pregnancy 
favorably (Harrison et al., 1974; Funk et al., 1987; 

Weller and Foman, 1990; Genizi et al., 1992; Rehn et 
al., 2000; Arbel et al., 2001) or adversely (Bar-Anan et 
al., 1979; Weller et al., 1985; Bertilsson et al., 1997; 
Österman and Bertilsson, 2003) or no effect (Schneider 
et al., 1981; Jensen et al., 1997; Lehmann et al., 2016; 
Niozas et al., 2019) on milk production or herd 
profitability. Recently, the cows are producing much 
more milk than the cows in most of these earlier studies 
due to genetic and management improvements (Niozas 
et al., 2019). Thus, the effects of the time of pregnancy 
on milk yield still maintain its originality in high yielding 
dairy cows. The objective of presented study was to 
compare the milk yield of the cows that became 
pregnant following their first insemination which 
between 45 to 75 days (early breeding) or 76 to 124 
days (late breeding) postpartum.   

 

Materials and Methods 

 
Selection criteria for the cows that were included in 

the study (n = 48) were 1) to be in the second lactation 
and with a peak of ≥45 kg in the previous lactation 2) to  
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Abstract 
 
The objective of this study was to compare the effect of early or late breeding on milk 
production in high producing dairy cows. In this aim, the cows with previous average 
peak milk yield above 45 kg/d (n = 48) were divided into two groups; Group1 (early bred) 
included the cows (n = 21) were inseminated between 45 to 75 days in milk (DIM) and 
Group2 (n = 27; late bred) were inseminated between 76 to 124 DIM. The cows that 
became pregnant at their first insemination following first estrus selected for the study. 
Milk yield was recorded every 5 days after calving for the first 45 days then continued 
for every 15 days for every each cow. Average DIM in early and late bred cows at 
insemination were 66 (min, 45; max, 75) and 99 (min, 76; max, 124), respectively. 
Average milk yield up to 271 d was similar between groups, however, average milk yield 
from 227 to 271 d was lower (P  < 0.04) in early bred cows with 26.7 kg/d compare to 
late bred cows with 30.3 kg/d. Even, there was no relationship between average milk 
yield up to 271 d, peak milk yield and day of insemination, it may be concluded that milk 
yield continues with more pronounced stability through the end of lactation in late bred 
high yielding cows.  
 

https://orcid.org/0000-0003-2817-3221
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Table 1. Feed ingredients for total mixed ration for high producing lactating dairy cow in the study. 

Ingredient Amount % of DM 

Corn silage (32% DM) 31.18 

Alfaalfa hay (16% Protein) 11.61 

Wheat straw 1.85 

Triticale silage (34% DM)  5.12 

Wet orange pulp 3.93 

Wet corn gluten feed (42% DM) 9.35 

Sodium bicarbonate 0.64 

Toxin binder 0.04 

Yeast (Saccharomyces cerevisiae) 0.02 

Magnesium oxide 0.20 

Dry corn gluten feed 0.54 

Corn gluten (65% Protein) 0.79 

Hydrogenised rumen bypass fat 1.57 

Dairy Min/Vit complex 0.04 

Cotton seed meal (38% Protein) 8.32 

Crushed corn grain 2.29 

DDGS 5.45 

Soy bean meal (48% Protein) 1.90 

Barley 1.16 

Corn 0.63 

Sunflower seed meal (38% Protein) 1.00 

Molasses (sugar beat) 0.84 

Calcium carbonate 0.48 

Salt 0.32 

Bakery byproducts 4.43 

Wheat middlings 6.31 

  

 

 

 

 

have calving without intervention, 3) to become 
pregnant after insemination in their first heat 4) not to 
have infectious and metabolic diseases postpartum and 
4) to continue their pregnancy throughout the study. 
Group 1 (early bred), included the cows (n = 21) were 
inseminated between 45 to 75 days in milk (DIM) and 
Group 2 included the cows (n = 27; late bred) were 
inseminated between 76 to 124 DIM.  All cows were in 
the same commercial dairy herd (approximately 1000 
lactating dairy cows) in the South Marmara region, 
Bursa, Türkiye. Breeding of cows were initiated after 

voluntary waiting period which is 45 DIM, with artificial 
insemination followed by estrus detection which was 
recorded combination with pedometer and visual 
observations as a reproductive management routine of 
the farm. Pregnancy examinations were routinely 
performed on 30, 60 days following insemination and 
before drying off as part of farm reproductive 
management procedures. The cows were fed twice daily 
with a high energy lactating dairy cow ration fed as a 
Total Mixed Ration (TMR) following National Research 
Council recommendations (Table 1).  

 
Milk yield was recorded every 5 days after calving for 

the first 45 days then every 15 days for each cow until 
271 days; since the last day for which data was not 
missing in all animals was day 271 in this study. During 
the time of data collection, the cows that had a disease, 
including clinical mastitis, that required their referral to 
the infirmary, were excluded from the study. Data were 
analyzed using by the computational software of SAS 

(release 9.2, SAS Institue Inc. Cary, NC). The PROC GLM 
procedure was performed to compare timing of AI, 
timing of peak milk, and average peak milk yields 
associated with different time periods of lactation 
between groups. Average milk yields (kg/d) were 
determined by taking the averages of the milk data 
obtained for each cow between the groups. The total 
milk yield (kg) was calculated by multiplying the average 
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Table 2. The variables of average milk yield (kg/d) between the early bred cows inseminated at 45 to 75 DIM or late bred cows 

inseminated at 76 to 124 DIM.   

 

Milk Yield Variables (kg/d) Early bred  

(n = 21) 

Late bred 

(n = 27) 

P value 

Peak milk yield  48.1 ± 0.8 48.4 ± 1.3 0.92 

Average milk yield at the beginning of 

          lactation (up to 91 d)  
42.4 ± 1.2 42.6 ± 1.1 0.77 

Average milk yield at mid term  

          lactation (from 92 to 226 d) 
36.3 ± 0.9 37.4 ± 1.4 0.55 

Average milk yield at the end of  

     lactation (from 227 to 271 d) 

26.7 ± 1.0 30.3 ± 1.3 0.04 

Average milk yield up to 271 d 38.2 ± 1.4 39.0 ± 1.2 0.46 

 

 

Figure 1. The effect of early or late breeding on milk yield in lactating dairy cows. 
In this graph, the # symbol indicates statistical tendency at the level of P=0.07 and the  

symbol * indicate statistical differences at the level of P=0.007.  

of the milk yield data obtained for each cow by the time 
the data covers. The differences with P < 0.05 were 
considered significant.  

The data evaluated in this study were obtained with 
the consent of the company where the study was 
conducted, and no ethics committee decision was 
required. 

 
Results and Discussion 

Average days to AI were 66.2 ± 1.9 days in the Group 
1 and 99.2 ± 2.6 days in the Group 2. Average days to 
peak milk yield was found similar between the groups 

(41.7 ± 2.1 days in the Group 1 and 47.3 ± 2.7 days in 
the Group 2). Peak milk yield, milk yield for the first 3 
months of lactation, and average milk yield up to 271 d 
were similar between the groups (Table 2).  

There was no relationship between average milk 
yield up to 271 d after calving and postpartum days of 
insemination (Figure 1). However, average milk yield 
from 227 to 271 days postpartum was lower (P < 0.04) 
in the early bred cows compare to the late bred cows. 
(Table 2). Total milk yield from 227 to 271 d was also 
different (P < 0.03) between the groups (1135.0 ±  54.1 
kg in Group 1; 1308.75 ± 65.0 kg in the Group 2, Figure 
2).  

 



4 
Livestock Studies, 2022; 62 (1): 1-6 

 

 

 

 

Figure 2. The total milk yield between 227 to 271 days (kg) of lactation in early or late bred cows.   

In this graph, the a,b symbols indicate statistical difference at the level of P=0.03.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Milk production and reproduction are two important 

factors with respect to profitability of dairy farms and 
much attention has been given to fertility parameters 
and their association with milk production. Since 
insemination time coincide with the period of negative 
energy balance is most pronounced in high producing 
dairy cows, delaying the first inserminations in these 
cows may be more beneficial with both getting higher 
pregnancy rates and persistency of lactation curve. 
Intentionally delaying of insemination or voluntary 
waiting period is termed as extended lactation strategy 
or extended calving interval in the current literature 
(Lehmann et al., 2016; Sehested et al., 2019; Burgers et 
al., 2021a; 2021b). Within the scope of this strategy, it is 
reported that it may be advantageous for cows to 
become pregnant when they are in a stage of more 
positive energy balance and also be dried off at a lower 
milk yield comparing with in the traditional lactation 
period (Sehested et al., 2019). In presented study, the 
milk yield data belongs to the cows that became 
pregnant following first insemination, was used 
deliberately; thus, the cows were included in the study 
went spontaneously through an extended lactation 
strategy on purpose not because of reproductive failure 
and their milk yield parameters were able to be 
evaluated in more physiological conditions.   

Some of the previous studies (Bar-Anan et al., 1979; 
Weller et al., 1985; Bertilsson et al., 1997; Österman and 
Bertilsson, 2003) reported that longer calving interval 
which means later pregnancy affects favorably on milk 
production with producing 29% more ECM (Bertilsson et 
al., 1997) and higher milk production per day from one 
calving to another (Österman and Bertilsson, 2003), 

some of the studies (Harrison et al., 1974; Funk et al., 
1987; Weller and Foman, 1990; Genizi et al., 1992; Rehn 
et al., 2000; Arbel et al., 2001) reported that early 
pregnancy affects favorably on milk production. 
Interestingly, the study included only swedish cows 
reported that late bred cows resulted with having 55-
60 days longer duration of lactation, had slightly lower 
milk yield compare to the early bred cows with shorter 
duration of lactation. And also it is noted that the late 
bred cows maintain their lactation however produce 
less milk (Rehn et al., 2000). Milk production data of the 
high producing lactating dairy cows in presented study 
including both milk yield for first 3 months (~ 42 kg) or 
for whole lactation period (270 d, ~ 38.5 kg) was not 
affected by early or late breeding of the cows, similar 
with the earlier studies  (Schneider et al., 1981; Jensen 
et al., 1997) and the mostly recent studies reported 
that early or late pregnancy had no effect on milk 
production even evaluated as Energy Corrected Milk 
(ECM) production (Niozas et al., 2019) in both 
primiparous and multiparous cows (Lehmann et al., 
2016).  

The lower milk yield through the end of lactation in 
early bred cows in presented study was found to be 
consistent with the current study (Burgers et al., 2021a) 
reported that the cows had calving to first service 
interval is more than 140 d resulted in better lactation 
yield, when high-producing dairy cows were selected, 
as presented in our study. The decrease in milk yield of 
early inseminated animals in presented study may also 
be due to the fact that these animals entered the last 
trimester of their pregnancy compared to the animals 
in the other group, since the previous reports (Olori et 
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al., 1997; Brotherstone et al., 2004) reported that milk 
yield is negatively affected by pregnancy, especially 
for the last trimester possibly due to pregnancy 
associated mammary gland regression and 
competition for nutrients from the developing fetus 
(Erb et al., 1952).   
   In scope of high producing dairy cows, it is reported 
that both peak milk yield and DIM at peak yield had an 
effect on the individual cow to maintain a high daily 
milk yield during extended lactation (Sehested et al., 
2019).  Average DIM at peak yield was 42 and 47 days 
in presented study and both were earlier comparing 
to the recent study (Lehmann et al., 2017) reported 
that in the multiparous cows managed with longer or 
shorter lactations, DIM at peak yield were 53 and 59 
days and average peak milk yields were 42.7 and 32.5 
kg (of ECM/d), respectively. Although there were no 
differences between the early (average 66d) or late 
bred (average 99d) cows in terms of average peak milk 
yield (48 kg/d) in presented study, Burgers et al., 
(2021a) reported that in the cows that early bred 
(<84d) in their study had lower peak milk yield (40 kg 
of Fat Protein Corrected Milk, FPCM/d) compare to 
later bred cows (~43 kg of FPCM/d). Even, it is not 
appropriate to interpret our study and the recent 
studies (Lehmann et al., 2017; Burgers et al., 2021a) 
together because the calculation method of peak milk 
yield in these studies are different, it can be said that 
the peak milk yield values in our study are higher than 
the values in these studies when general average 
constitutes of fat (3-4%) and protein (3.5%) in milk are 
placed in the corresponding places in the ECM 
(Sjaunja et al., 1991) or FPCM (CVB, 2012) formulas.  
Earlier DIM at peak yield and higher milk yields in 
presented study can be explained by the fact that 
presented study included high milk yielding cows but 
not performed in a herd basis. 

 

Conclusion 
 

Average milk yield up to 271 d of lactation, peak 
milk yield, and DIM at peak milk yield were not 
affected by early (average 66 DIM) or late (average 99 
DIM) breeding where was more than 30 days between 
breedings in this study. However, it may be concluded 
that milk yield continues with more pronounced 
stability through the end of lactation in late bred 
cows. Thus, late insemination may contribute to the 
profitability obtained from milk, especially in the case 
of high milk yielding cows. Further trials are needed to 
evaluate the repeatability of this response and 
evaluation of early or late breeding on persistency and 
productivity of lactation, should be done not only with 
milk yield or duration of lactation, but also ECM or 
FPCM yield, fertility, postpartum health and feeding 
costs during the this period in the point of herd 
profitability. 
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Introduction 
 

Türkiye is among the countries that could be 
faced with the problem of drought in the future due 
to global climate change. Therefore, starting from 
today, it is necessary to develop appropriate 
livestock strategies and make future plans for better 
nutrition of the increasing human population. In this 
context, there is a great benefit in planning what the 
share of sheep, goats, cattle and buffalo will be in 
Türkiye's livestock, and which species and even 
breeds will be raised in which region. 

Goat is an important material to meet the animal 
protein needs of the society. Goat is one of the 
animal species that has proportionally the most 
increment in the last 30 years in the World 
(www.fao.org). Undoubtedly, the fact that the goat 
will be among the advantageous species in the future 
due to global climate change and the characteristics 
of goat milk have effects on this increase. 

Türkiye goat population, which was around 16 
million at the beginning of the 1980s, is around 12 
million today, and 97% of it is Hair goat 
(www.tuik.gov.tr). Hair goats are kept with extensive 
system in many regions of Türkiye. These goats, 
which have hard hooves and the ability to walk long, 
are extremely resistant to adverse environmental 
conditions. Milk yield for these goats has been 
reported as between 87 and 146 kg, and litter size as 
between 65% and 100% by different Researchers 
(Sönmez et al.,1973; Özcan et al., 1974; Sönmez, 
1974; Şimşek et al., 2006).  

Hair goats, which are kept with the extensive 
system completely dependent on nature in Türkiye, 
are preferred by the breeders as a profitable 
production tool despite their low yield 
characteristics. Unfortunately, a false anxiety is often 
expressed that forests are adversely affected in this 
production model. We know that hair goats, when 
managed correctly, provide benefits to forest 
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without any harm. For example, they contribute to 
reducing the risk of fire by eating cover plants and 
maquis. However, with the effect of this wrong belief, 
it has been said for a long time to reduce the number 
of Hair goats but to increase the dairy genotypes in 
order to protect forests and to produce in accordance 
with European Union standards. In this context, in the 
Türkiye Livestock Projection study conducted in 1969, 
it was foreseen that the goat population will be 
gradually decreased in the country. In this projection 
study, it was also reported that the ratio of dairy 
genotypes in the country's goat population should be 
increased in the future. In the study, it was predicted 
that the number of goats in the year of 2000 would be 
3.6 million heads and this number would consist of 
25% Hair goat, 15% Kilis goat, 5% Maltese goat and 
55% dairy crossbreeds (Anonymous, 1969). For the 
purpose of obtaining this composition different 
crossbreeding studies have been started since the 
1960s and have been carried out in different 
Universities in cooperation with the Ministry of 
Agriculture. For this aim some crossbred genotypes 
were obtained by using Saanen and Alpine bucks 
brought from different European countries in the 
breeding of Hair goat. Important results were obtained 
in this crossbreeding studies on milk yield, 
reproductive characteristics and kid developments 
(Özcan, 1977; Güney, 1984). 

As mentioned in the projection study, Kilis goats 
are an important genetic material for goat breeding in 
Turkiye. Although not included in official figures, it is 
estimated that there are approximately 500 thousand 
heads of Kilis goats in the provinces of Kilis, Adana, 
Gaziantep and Hatay (Keskin et al., 2017).  Kilis goat is 
numerically less than the Hair goat and draws 
attention with its high yield characteristics. Although 
the Kilis goat is often confused with the Damascus or 
Aleppo goat, it is a different genotype (Keskin et al., 
1996; Keskin, 2000). Although this breed is reared in 
Kilis, Hatay, Gaziantep regions, it has been taken to 
many regions of Turkiye especially after this project 
and its keeping continues without any problems. 

The National Animal Breeding Project conducted 
under the breeders’ conditions has undertaken an 
important mission in terms of seeing the diversity of 
our genetic resources in the field of small ruminant 
breeding in Turkiye and improvement them on site. 
The existence of many sheep and goat breeds that are 
not included in the data of the Turkish Statistical 
Institute started to take place in the literature with this 
project. "National Genetic Improvement Project for 
Kilis Goats at Breeders' Condition" is one of the 
subprojects of this national project. This project has 
been carried out as two sub-projects in the province of 
Kilis. The results covering the period of 2016-2021 of 

the second package of the sub-project are included in 
this manuscript. 

 

Materials and Methods 

 

A total of 6300 goats, approximately 6000 female 
and 300 male goats from Kilis goat breed, and their 
kids constituted the animal material of the project. 
Individuals with black colour and long ears are 
preferred in the selection of breeding stocks in the 
project in addition to milk yield, kid development and 
reproduction characteristics. An index that takes into 
account kids' birth and weaning weights, their 
mothers' milk yield gave during two milk control in 
March - May period as well as birth type was used in 
the breeding separation of the kids. 

I= 0,10xBW + 0,30xWW + 0,30xFMY + 0,30xSMY + 
BT (I, index; BW, birth weight; WW, weaning weight, 
FMY, milk yield at first control; SMY, milk yield at 
second control; BT, birth type) 

Mating in the base herds was carried out by free 
mating method in August-September every year, and 
the bucks were separated from the females at least 45 
days before the mating date in the base herds for 
oestrus synchronisation. After that, bucks and does 
were kept together with proportion of 5 males for 100 
females until the end of the mating period. In these 
herds, the kids were ear-tagged at birth, the ear tag 
numbers of the mother and the kid, the date of birth, 
the number of kids at the birth (type of birth) and the 
sex of the kids were recorded. Weighings of the kids 
were made at birth and on the 60th day to reveal the 
growth performance of the kids. Since free breeding 
was done in the base herds, mating records could not 
be obtained, only the mother and offspring 
information were recorded. 

In elite herds, hand mating was applied and mating 
records of animals were kept. Ear tag numbers of the 
goats giving birth, numbers of kids at birth, date of 
birth as well as ear numbers, genders, birth and 60th 
day weights of born kids were recorded. Breeding 
stocks were selected from the born kids for each herd 
at each year as 40% of the females and all the males. 

In order to calculate the lactation milk yields of the 
goats in the elite herds, milk controls were made at 28-
day intervals and individual milk yields were calculated 
with the ICAR-AT method, which was also used by 
Keskin et al. (Keskin et al., 2017). 

The mathematical model used for the analysis of 
the data obtained in the project is given below. 

Yijklmn=µ+ai+bj+ck+dl+fm+eijklmn; in this model; 

Yijklmn= The data (birth weight, weaning weight, 
lactation milk yield) of nth animal at ith herd (elite or 
base) group, jth breeding stock separation or non-
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Table 1. Some reproductive traits calculated in project material goats. 

Years KR KY1 KY2 KY3 KY4 SRW 

2016 62.4 79.0 79.0 126.7 126.7 100.0 
2017 70.3 81.9 73.4 116.6 104.5 89.6 
2018 87.3 101.7 83.8 116.5 96.0 82.4 
2019 92.1 109.7 85.7 119.1 93.0 78.1 
2020 86.9 99.8 77.5 114.9 89.1 77.6 

KR, kidding rate; KY1, kid yield at birth for goats at herd; KY2, kid yield at weaning for goats at herd; KY3, kid yield at birth for goats giving birth; KY4, 
kid yield at weaning for goats giving birth; SRW, survival rate at weaning 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

It is seen that the reproductive traits obtained in 
the present study change from year to year. These 
changes are a natural consequence of the effect of 
environmental conditions changing from year to year 
in herds managed under extensive or semi-intensive 
conditions. The variability observed in the fertility 
criteria, especially the decrease in "kid yield at weaning 
for goats giving birth and survival rate at weaning" 
values may also be affected by the variability observed 
in climatic conditions from year to year. According to 
the multi-year meteorological data, the lowest 
temperature values in Kilis province can vary between 
-12 °C and -5.6 °C in the January-March period 
(Anonymous, 2021), which is the period between birth 
and weaning for kids. In addition, cottonseed grains fed 
to animals during this period may also be effective in 
the deaths of kids during this period. We know that 
nowadays cotton is harvested by machine and 
chemicals are applied to the cotton plant before 
harvesting. It should be useful to investigate these 
issues. In the study conducted with Kilis goats reared in 
the same region (Keskin, 2000), the birth rate, kid yield 
at birth and survival rate at weaning were reported as 
89.7%, 130% and 89.2% respectively. As stated in the 
study in question, there may be differences from year 
to year in terms of these characteristics. 

The effects of being included in elite or base herds, 
separation status as breeding stocks, maternal age, 
gender, birth type on birth and weaning weights are 
given in Table 2, Table 3, Table 4, Table 5 and Table 6. 
As can be seen from these Tables, birth type, gender 
and maternal age had significant effects on both birth 

and weaning weights (P < 0.05). In addition, 
statistically significant differences were also 
determined between the animals selected or not 
selected as breeding stocks (P < 0.05).  
Birth and weaning weights has got 40% effect in the 
index formula to select the animals as breeding stocks. 
Kids with a high index value are selected as breeding 
stocks with this formula. For this reason, it can be 
considered as a normal situation for the animals 
selected as breeding stocks to be heavier than the 
others, especially during the weaning period.      

Birth and weaning weights determined in the study 
were sometimes similar and sometimes different from 
the values reported in different studies.  
Thus, birth and weaning weights for Kilis goats have 
been reported as 3.8 kg and 18.6 kg (Aktepe, 2009), 
3.6 kg and 12.3 kg (Keskin et al., 2017), respectively. 
These differences are influenced by environmental 
factors, especially feeding. That is, in the study 
conducted by Keskin (2020), the birth weight of  
Kilis goats, which were given additional feeding, was 
determined as 4.6 kg and weaning weight as 13.2 kg. 
In other words, better feeding of animals can affect 
both birth and weaning weights.  
Therefore, environmental conditions that change 
from year to year have important effects on the 
variability of birth and weaning weights calculated  
for different years from herds reared in semi-intensive 
conditions during the project. When the effects  
of birth type and sex on the average birth and  
weaning weights at the herds are evaluated, single 
born kids were generally heavier than twins and 

separation group, kth maternal age, lth gender and mth 
birth type.   

µ= mean of population 

ai= effect of herd group (i = elite or base) 

bj= effect of breeding stock situation  

(j = separation on non-separation) 

ck= effect of maternal age (k = 2, 3, 4, 5, 6, 7+) 

dl= effect of gender (l = male or female) 

fm= effect of birth type (m = single or twin) 

eijklmn= error factor 

The data obtained in the study were analysed with 
the Oneway Anova procedure and the comparisons of 

the averages were made with the Duncan test by using 
SPSS Package Program. 

 

Results and Discussion 
 

The reproductive traits calculated from the project 
goats in the 5-year period between 2016-2020 are 
given in Table 1. When Table 1 is evaluated, it is seen 
that the birth rate determined from the project 
animals is lower than the 96% birth rate determined by 
Keskin et al. (1996). This may be due to the fact that 
the study of Keskin et al. (1996) was conducted in a 
single herd with a small number of animals and the 
animals were managed in better conditions.  
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              Table 2. Effect of different factors on birth and weaning weight (x̄ ± sx)̄ (year of 2016). 

 Birth weight Weaning weight 

Elite-Base Herds 

Elite  3.0 ± 0.02 (1223) 12.3 ± 0.07a (1157) 

Base  3.0 ± 0.01 (3805) 12.8 ± 0.05b (3586) 

Selected or not selected as breeding stocks 

Selected 3.2 ± 0.02b (1592) 14.4 ± 0.08b (1494) 

Not selected 3.0 ± 0.01a (3434) 11.9 ± 0.04a (3199) 

Maternal age 

2 3.1 ± 0.02b (1291) 12.5 ± 0.07ab (1183) 

3 3.0 ± 0.02a (1007) 12.4 ± 0.07a (953) 

4 3.1 ± 0.02ab (1303) 12.6 ± 0.10ab (1218) 

5 3.1 ± 0.04b (452) 13.0 ± 0.12c (431) 

6 3.0±0.05a (130) 13.6 ± 0.27d (120) 

7+ 3.1 ± 0.03b (845) 12.9 ± 0.10bc (788) 

Gender 

Male 3.1 ± 0.01b (2559) 12.9 ± 0.05b (2386) 

Female 3.0 ± 0.02a (2457) 12.4 ± 0.06a (2307) 

Birth type 

Single 3.2 ± 0.77c (2902) 13.2 ± 0.05b (2683) 

Twin 2.9 ± 0.66b (2054) 12.2 ± 0.07a (1944) 

Triplet 2.7 ± 0.85a (72) 12.4 ± 0.33a (66) 

Total 3.1 ± 0.01 (5026) 12.7 ± 0.04 (4693) 

               Note: Different letters as superscripts in the same column indicate a difference at the 5% significance level. 

 

 

 

 

 

 

 

 

 

 

triplets and male kids were generally heavier than 
female ones. 

Similar reports were also stated by different 
researchers (Baltacı, 1990; Keskin et al., 2017; Keskin et 
al., 2019) that the birth weight for Kilis goats bred in 
the same region as 3.7 kg in single born kids, 3.5 kg in 
twin kids, 3.8 kg in male kids and 2.4 kg in female kids. 
The researchers reported the weaning weight for the 
same kids as 12.2 kg in single born kids, 12.1 kg in twin 
kids, 12.6 kg in male kids and 11.9 kg in female kids. 
These values are in line with the results reported in the 
present study. Likewise, Keskin et al. (2017) stated that 
the average values of these characteristics could 
change from year to year. 

Kilis goat is one of the most important domestic 
goat gene sources of Türkiye in terms of milk yield.  
The primary aim of this project is to improve the milk 
yield of Kilis goats. As can be seen in Table 7, the 
average lactation milk yields of Kilis goats in the elite 
herds were calculated as 175.6 ± 2.00 kg, 301.2 ± 3.61 
kg, 316.5 ± 2.36, 310.8 ± 2,02 and 346.1 ± 1.46 kg in the 
years of 2016 - 2020, respectively. As can be seen in 
Figure 1, the milk yields in the elite herds tend to 
increase from year to year, although there may be 
slight fluctuations.  

Undoubtedly, although the changes in the 
environmental conditions to which the herds managed 
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Figure 1. Variation of average lactation milk yield in the elite herds by years. 

 
Table 3. Effect of different factors on birth and weaning weight (x̄ ± sx)̄ (year of 2017). 

 Birth weight Weaning weight 

Elite-Base Herds 

Elite  3.0 ± 0.01 (1145) 12.2 ± 0.07b (860) 

Base  3.0 ± 0.01 (3579) 12.1 ± 0.04a (3199) 

Selected or not selected as breeding stocks 

Selected 3.1 ± 0.01b (1368) 13.5 ± 0.05b (1311) 

Not selected 3.0 ± 0.01a (3353) 11.4 ± 0.03a (2745) 

Maternal age 

2 3.1 ± 0.01b (942) 12.3 ± 0.07b (1183) 

3 3.1 ± 0.01c (1045) 12.0 ± 0.07ab (953) 

4 3.0 ± 0.01abc (944) 11.9 ± 0.07a (1218) 

5 3.0 ± 0.01ab (981) 12.1 ± 0.07ab (431) 

6 3.0 ± 0.02abc (345) 12.3 ± 0.12b (120) 

7+ 3.0 ± 0.02a (467) 11.9 ± 0.10a (788) 

Gender 

Male 3.1 ± 0.01b (2559) 12.4 ± 0.04b (2082) 

Female 3.0 ± 0.02a (2457) 11.7 ± 0.05a (1976) 

Birth type 

Single 3.1 ± 0.01c (2902) 12.3 ± 0.04b (2901) 

Twin 2.9 ± 0.01b (2054) 11.6 ± 0.06b (1944) 

Triple 2.8 ± 0.05a (72) 9.5 ± 0.37a (15) 

Total 3.0 ± 0.01 (4724) 12.1 ± 0.03 (4056) 

Note: Different letters as superscripts in the same column indicate a difference at the 5% significance level. 
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Table 4. Effect of different factors on birth and weaning weight (x̄ ± sx)̄ (year of 2018). 

 Birth weight Weaning weight 

Elite-Base Herds 

Elite  3.0 ± 0.02a (1407) 11.9 ± 0.06a (1333) 

Base  3.1 ± 0.01b (4230) 12.2 ± 0.03b (3513) 

Selected or not selected as breeding stocks 

Selected 3.1 ± 0.02b (947) 14.4 ± 0.05b (947) 

Not selected 3.0 ± 0.01a (4686) 11.5 ± 0.03a (3695) 

Maternal age 

2 3.1 ± 0.01ab (1224) 12.1 ± 0.07ab (975) 

3 3.1 ± 0.01ab (1913) 12.1 ± 0.05a (1587) 

4 3.1 ± 0.01b (1158) 12.2 ± 0.06ab (974) 

5 3.1 ± 0.02ab (684) 12.1 ± 0.08c (573) 

6 3.0 ± 0.02a (422) 12.2 ± 0.10d (361) 

7+ 3.0 ± 0,02a (216) 12.1 ± 0.14bc (176) 

Gender 

Male  3.1 ± 0.01 (2884) 12.1 ± 0.04 (2448) 

Female 3.0 ± 0.01 (2752) 12.1 ± 0.04 (2197) 

Birth type 

Single 3.2 ± 0.01b (4600) 12.6 ± 0.04c (3900) 

Twin 3.1 ± 0.02ba (1022) 12.2 ± 0.07b (736) 

Triple 2.9 ± 0.17a (15) 11.8 ± 0.46a (10) 

Total 3.1 ± 0.01 (5637) 12.1 ± 0.03 (4646) 

Note: Different letters as superscripts in the same column indicate a difference at the 5% significance level. 
 

Table 5. Effect of different factors on birth and weaning weight (x̄ ± sx)̄ (year of 2019). 

 Birth weight Weaning weight 

Elite-Base Herds 

Elite  2.9±0.01b (1419) 11.3±0.05a (1054) 

Base  2.8±0.01a (4844) 11.2±0.03b (3840) 

Selected or not selected as breeding stocks 

Selected 2.9±0.01b (1114) 13.2±0.04b (914) 

Not selected 2.8±0.01a (5149) 10.6±0.03a (3880) 

Maternal Age 

2 2.9±0.01bc (1764) 11.2±0.05b (1383) 

3 2.9±0.01c (1099) 11.2±0.06b (850) 

4 2.9±0.01c (1692) 11.3±0.05b (1288) 

5 2.8±0.01ab (1075) 11.2±0.06b (882) 

6 2.8±0.01a (485) 10.8±0.10a (384) 

7+ 2.8±0.02ab (148) 10.7±0.19a (107) 

Gender 

Male 2.9±0.01b (3081) 11.4±0.04b (2461) 

Female 2.8±0.01a (3182) 10.9±0.03a (2433) 

Birth type 

Single 2.9±0.01b (4259) 11.4±0.03b (3296) 

Twin 2.8±0.01a (2004) 10.8±0.04a (1598) 

Triplet - - 

Total 2.9±0.01 (6263) 11.2±0.03 (4894) 

Note: Different letters as superscripts in the same column indicate a difference at the 5% significance level. 
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Table 6. Effect of different factors on birth and weaning weight (x̄ ± sx)̄ (year of 2020). 

 Birth weight Weaning weight 

Elite-Base Herds 

Elite  3.0 ± 0.02b (1478) 11.7 ± 0.06b (1159) 

Base  2.9 ± 0.01a (4390) 11.2 ± 0.03a (3395) 

Selected or not selected as breeding stocks 

Selected 3.2 ± 0.02b (1000) 13.7 ± 0.05b (975) 

Not selected 2.9 ± 0.01a (4868) 10.7 ± 0.03a (3579) 

Maternal Age 

2 2.9 ± 0.02a (145) 11.7 ± 0.19b (113) 

3 3.0 ± 0.01b (1445) 11.4 ± 0.06ab (1104) 

4 3.3 ± 0.01b (1286) 11.2 ± 0.06a (976) 

5 3.0 ± 0.01b (795) 11.3 ± 0.08a (632) 

6 3.0 ± 0.01b (1012) 11.4 ± 0.07ab (800) 

7+ 2.9 ± 0.01b (1185) 11.3 ± 0.06a (929) 

Gender 

Male 3.0 ± 0.01b (3006) 11.5 ± 0.04b (2359) 

Female 2.9 ± 0.02a (2862) 11.1 ± 0.04a (2195) 

Birth type 

Single 3.0 ± 0.01b (4371) 11.5 ± 0.03b (3370) 

Twin 2.9 ± 0.01b (1494) 10.8 ± 0.05ab (1944) 

Triplet 2.7 ± 0.06a (3) 8.9 ± 0.35a (2) 

Total 3.0 ± 0.01 (5868) 11.3 ± 0.03 (4553) 

Note: Different letters as superscripts in the same column indicate a difference at the 5% significance level. 
 
 

Table 7. Variation of 2016-2020 lactation milk yields (x±̄Sx)̄ in the elite herds according to age and farms 

 2016 2017 2018 2019 2020 

Variation by farms 

1 146,7 ± 5,19a (78) 163,5 ± 9,51a (100) 290,4 ± 6,86bc (95) 312,8 ± 4,83cd (144) 337,5 ± 3,54cd (156) 

2 149,3 ± 4,97a (80) 266,1 ± 6,12c (77) 269,0 ± 7,92a (72) 277,1 ± 5,36b (78) 347,4 ± 4,00cde (86) 

3 153,3 ± 3,38a (103) 193,1 ± 7,61b (81) 300,8 ± 6,82cd (94) 259,8 ± 5,21a (104) 349,8 ± 4,07de (116) 

4 156,7 ± 6,40ab (53) 213,8 ± 4,60b (62) 270,7 ± 6,05ab (75) 302,8 ± 7,36c (72) 334,3 ± 5,80bc (81) 

5 188,5 ± 8,96c (57) - 301,3 ± 6,40cd (90) 345,5 ± 7,34f (108) 320,9 ± 4,57a (117) 

6 172,0 ± 3,99b (92) 347,3 ± 5,20d (120) 275,9 ± 5,21ab (120) 258,3 ± 4,79a (187) 323,6 ± 4,24ab (134) 

7 238,9 ± 6,46d (148) 349,5 ± 5,79d (146) 397,0 ± 6,10f (148) 333,7 ± 4,87ef (210) 354,2 ± 3,70e (219) 

8 189,8 ± 3,65c (146) 344,3 ± 4.94d (167) 296,0 ± 6,57c (140) 330,0 ± 5,30def (168) 374,1 ± 3,48f (178) 

9 148,4 ± 4,77a (74) 417,0 ± 10,71e (53) 341,7 ± 6,10e (117) 333,4 ± 5,81ef (119) 371,2 ± 5,22f (128) 

10 148,8 ± 4,85a (83) 400,2 ± 12,68e (48) 318,2 ± 5,18d (195) 315,8 ± 7,81cde (66) 315,7 ± 5,02a (74) 

Variation by ages 

2 172,9 ± 4,28 (244) 298,8 ± 9,26ab (167) 301,0 ± 5,45a (226) 314,3 ± 4,32b (266) 319,4 ± 5,93a (48) 

3 174,6 ± 4,42 (158) 300,7 ± 7,15ab (186) 309,9 ± 3,46ab (517) 315,2 ± 4,69b (209) 341,0 ± 2,98b (294) 

4 172,6 ± 3,04 (347) 322,6 ± 8,63b (139) 342,2 ± 5,74b (139) 309,3 ± 3,49b (395) 348,2 ± 3,40b (230) 

5 190,3 ± 6,05 (74) 293,7 ± 6,10ab (280) 338,4 ± 9,85b (280) 326,0 ± 5,24bc (180) 348,3 ± 4,44b (163) 

6 148,2 ± 2,71 (2) 308,4 ± 14,05ab (51) 311,2 ± 5,95ab (51) 340,7 ± 15,18c (23) 347,3 ± 2,95b (314) 

7+ 184,6 ± 7,51 (89) 301,2 ± 21,79a (31) 314,6 ± 12,57ab (11) 310,8 ± 5,40a (121) 352,48 ± 3,39b (240) 

Total 

 175,6 ± 2,00 (914) 301,2 ± 3,61 (854) 316,5 ± 2,36 (1204) 310,8 ± 2,02 (1194) 346,1 ± 1,46 (1289) 

Note: Different letters as superscripts in the same column indicate a difference at the 5% significance level. 
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under the semi-intensive conditions are exposed from 
year to year have an effect on this increase, the 
selection program applied also has an effect. 

The lactation milk yield values calculated from the 
project goats showed similarities with the previous 
studies for some years and differences for some years. 
Lactation milk yield in Kilis goats was reported as 294 
liters by Baltacı (1990), as 376 liters by Keskin (2000), 
as 213 liters by Aktepe (2009), as 294 liters by Gül et al. 
(2016 and 2020), as 316-376 liters by Keskin et al. 
(2017).  

The values reported in the literature are similar to 
the values of the herds seen in Table 7.  
These similarities or differences may be due to year or 
herd differences, management or feeding differences 
applied to the herds, and the change in age distribution 
of the animals at each herds. 

Conclusion 

 The results of the works and processes carried out 
in this project so far can be listed as follows; 

 Breeders have learned record keeping and its 
importance. In the second five years of the project, it 
was observed that the breeders had experience in 
these matters. 
 With the effect of the seminars given to the goat 
breeders, important developments have been 
achieved especially in the field of health protection and 
parasite control. It is observed that many breeders are 
more interested in vaccination. 
 Breeders have started to provide breeding stock 
from animals whose yield characteristics have been 
determined. 

Animal sales were made from project animals to 
different regions of Turkiye (such as Doğanhisar district 
of Konya province, Adana, Diyarbakır). The animals 
taken to these provinces were visited by the project 
team and it was observed that they adapted to the new 

regions. In order to demonstrate this relevance with 
objective criteria, a project was prepared and 
submitted to TAGEM for the evaluation of herds 
of similar ages in Konya and Kilis provinces. 
Unfortunately, the project was not supported. 
Despite this, the project team went to Doğanhisar 
and met with the breeders who distributed Kilis 
goats, and the breeders stated that they were 
satisfied with these goats.  

The mating records kept in the elite herds 
included in the project were checked by paternity 
test. For this purpose, 118 heads of kids and 19 
their possible fathers randomly selected from the 
elite herd were evaluated with financial support 
provided by Hatay Mustafa Kemal University 
Scientific Research Projects Commission. As a result of 

the analysis, 3.4% error was detected in the pairing of 

father and kid. According to the five different herds, 
the mismatch between father and kid was 0.0%, 0%, 
3.0%, 4.8% and 7.4% in the herds (Keskin et al., 2017). 
Obtained results show that elite herd breeders are 
successful in hand mating. 

Scientific data obtained from Kilis goats were 
shared nationally and internationally, contributing to 
the promotion of the project. In addition, the best kid 
and lamb competition was held in Kilis and the project 
was introduced on a local basis. 

As conclusion, it is seen that lactation milk yield 
increases year by year in the elite herds. There is also 
a wide variation for calculated lactation milk yield in 
the elite herds. For the more effective use of this 
situation in breeding, it would be beneficial to 
establish Kilis Goat Research Institute in Kilis. And, it 
would be beneficial to produce semen from pedigree 
males in this special herd to be created here and use 
them for artificial insemination in our country.  

On this occasion, I would like to reiterate that, if 
this institute is established, very rapid developments 
can be achieved in goat breeding with semen to be 
produced from high quality and tested bucks in our 
country. And, Turkiye can create a brand in this field in 
the international arena. 
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          Introduction 
Kjjj  

For sustainable production in livestock, the factors 
affecting the growth and development of the 
offspring should be determined appropriately. One of 
the ways to increase the effectiveness of selection on 
quantitative traits is to identify the effects of 
measurable environmental factors that influence 
yields. Thus, using these values, corrections can be 
made to the production values of individuals. This 
standardization of yield values eliminates the effects 
of the environmental factors in question and more 
accurately identifies the animals to be selected as 
breeding stock. The most important discrete 
environmental factors are maternal age, birth type, 
and sex. It is known that old mothers grow faster than 
young ones, single borns are faster than twins and 
male lambs grow faster than females (Akbaş et al., 
2013; Gül et al., 2016; Çoban and Torun, 2020; Keskin 
et al., 2017; Nuntapaitoon et al., 2021). Therefore, 
the birth and weaning weights of the above animals 
may be higher. The genes that control the sex and 
birth type of the offspring and the genes that control 
growth and development are different. Therefore, if 
the growth and development characteristics of the 

animals to be selected for breeding are taken into 
account, eliminating the impact of environmental 
factors with the corrections to be made will increase 
the accuracy of the selection. The meat, milk, leather 
and hair of sheep and goats are finding increasing use 
in different parts of life. For this reason, the breeding of 
small livestock is well on the way to finding the place it 
deserves, as its value is increasing day by day. Domestic 

goats, like other breeding goats, have characteristics 
such as better digestibility of cellulosic feeds, 
resistance to disease, ability to move freely in all 

types of terrain conditions, and economic efficiency 
under extensive conditions. 

Kilis goat, which is one of the local genetic 
resources, is also an important genetic source for our 
country. Moreover, it is the breed with the highest milk 
yield among domestic goat breeds. In order to breed 
Kilis goats, in 2011, the Ministry of Agriculture and 
Forestry, General Directorate of Agricultural Research 
and Policy, initiated the project of breeding Kilis goats 
in Gaziantep province, which is a sub-project of the 
National Project of Sheep Breeding in Public 
Ownership. Under this project, goat breeders learned 
to keep records and awareness was created. Within the 
scope of this project, the milk yield, birth weight and 
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weaning weight of goats are determined and the 
selection of breeding animals is based on these data. 

In animal production, the object is to increase the 
number of possible animals that will reach productive 
age and to obtain the highest yield from these animals 
under the breeding conditions. For this reason, birth 
and weaning weights are very important, and birth 
weight is one of the most important characteristics that 
determine survival. At the same time, it will be of great 
benefit for breeding to know the influence of the 
factors affecting these traits in future studies. 
In this study, the effects of environmental factors on 
goat cub growth and development were evaluated 
based on the data from this project. 

 
Materials and Methods 
 

In this study, birth and weaning weights of Kilis goat 
kids born in 2019 and 2020 were used in the project 
named Breeding of Kilis Goats in Gaziantep. A detailed 
description of the data structure with the sample size 
was presented in Table 1. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
The goats were grazed in the surrounding pastures 

throughout the year, depending on the season. The 
pastures are generally covered with short seasonal 
grasses and shrubs. Depending on the production 
season and variety, they are grazed on stubble after 
harvesting barley, wheat and chickpeas. During severe 
winter periods and when grazing is insufficient, 
supplementary feeding of barley, bran, wheat cracked, 
lentil, barley and wheat straw mixtures were given in 
the amount of 400 - 600 g per animal. 
     In the study, the birth weight and weaning weight of 
newborn kids were weighed using digital scales with a 
sensitivity of 100 g precision balance. Date of birth, 
type of delivery, sex and weaning weight (60th day) was 
also recorded. Birth and weaning weights were 
evaluated using an additive correction coefficient for 
sex, birth, month of birth, year of birth and maternal 
age. 

The mathematical model of study is;  
Yijklm = µ + αi + βj + γk + £l + eijklm, in this model, 
Yijklm, is an individual observation 
µ, the overall mean 
αi, i. effect of the sex (female or male), 
βj, j. effect of the birth type (single, twin, triplet), 
γk, k. effect of the birth month (Jan., Feb., March) 
£l, l. effect of the maternal age (1, 2, 3, 4, 5≥age), 
eijklm, is the experimental error. 

Statistical analyzes of the study were performed 
using the General Linear Model (GLM) and it’s 
significance control of differences between group 
means by Duncan multiple comparison test in Statistical 
Package for Social Sciences version 21.0 software for 
Windows. The normality assumption was tested with 
Kolmogorov-Smirnov and Shapiro-Wilk tests. The 
homogeneity assumption was tested with Levene's test. 
Explanatory statistics of variables are given as mean ± 
standard error (SPSS, 2012). 
 

Results and Discussion 
 

In this study, the effects of maternal age, the month 
of birth, year of birth, type of delivery and sex on birth 
and weaning weights of Kilis goat kids were investigated 
(Table 2). 

Table 2 shows that sex has an effect on birth weight. 
Birth weights of both sexes were close (3.6 + 0.01 kg vs. 
3.5 + 0.01 kg), but these differences were statistically 
significant (P < 0.01). The influence of sex in kids was 
also evident in weaning weight. Again, similar results 
were obtained and the numerical difference between 
them was statistically significant (P < 0.01). A similar 
effect was also observed in daily body weight gain (P < 
0.01). there were similar effects in favour of males in 
terms of developmental traits. 

Several researchers have found that sex has an 
effect on birth, weaning, and daily weight gain. (Savaş, 
2009; Andries, 2013; Deribe and Taye, 2013; Gül et al., 
2016; Keskin et al., 2017, Çelik and Oflaz, 2018). The 
birth weight of Kilis goats is 3.8 kg in male kids and 3.4 
kg in female kids; weaning weight is 11.9 kg in females 
and 12.6 kg in males. Özdemir and Keskin (2018), 
reported that the birth weights of Kilis goat kids 3.4 kg 
in females and 3.8 kg in males and weaning weights of 
12.6 kg and 13.5 kg according to the same sex order in 
Kilis goat kids reared in Gaziantep. Our results were 
close to the researchers' reports in terms of birth weight 
and higher than their reports in terms of weaning 
weight. This difference could be due to differences in 
care, feeding and herds. 

It was determined that the type of delivery has an 
effect on birth weight. While birth weights of single and 
twin kids were similar, numerical differences were 
important between triplets and the other two types of 
birth (P < 0.01). On the other hand, the single and twin 
kids had similar body weights at weaning (P > 0.05). 
There were significant differences between triplet and 
the others (P < 0.01). The highest weaning weight was 
recorded by the single kids (15.2 ± 0.02 kg) and the 

Table 1. Descriptive statistics of growth traits in Kilis goat 

kids. 

Traits BW WW ADG 

No. of observation 14956 13983 13983 

Mean 3.5 15.2 193.4 

Standard deviation 0.52 1.81 28.07 

Standard error 0.01 0.02 0.23 

Coefficient of Variation 0.14 0.12 0.15 

Minimum 1.60 9.85 101.7 

Maximum 6.48 24.50 333.3 

BW: Birth weight, WW: Weaning weight, ADG: Average daily weight 
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lowest by the triplets (14.3 ± 0.22 kg). This similarity was 
also the case with daily weight gain. While the live 
weights calculated for single and twin kids were similar 
(193.6 ± 0.32 g vs. 193.0 ± 0.33 g), a statistical difference 
was found between these two groups and the triplet kids 
(186.5 ± 0.75 g). 

Studies on different goat breeds have determined 
the effect of birth type on birth weight, weaning weight 
and daily body weight gain (Momani et al., 2012; Deribe 
and Taye, 2013; Keskin et al., 2016; Özdemir and Keskin, 
2018; Kurtay, 2019; Çoban and Torun, 2020). Gül et al. 
(2016) reported that the birth weight of Kilis goat kids 

was 3.0 ± 0.05 kg for single kids in the control group, 
2.5 ± 0.06 kg for twins, 3.5 ± 0.05 kg for single-born kids 
in the supplementary feed group, 2.9±0.08 kg in twin 
born kids, 2.9 ± 0.08 kg in twin born kids. Weaning 
weights in Kilis goats were 16.0 ± 0.14 kg and 14.1 ± 
0.23 kg in the control group according to the same birth 
type order while in the supplementary feeding group 
they were 17.7 ± 0.29 kg and 16.1 ± 0.22 kg. The results 
were high concerning birth weight and low concerning 
weaning weight. The numerical differences between 
the goats maybe since the goats are kept in different 
provinces, as well as the differences in care and 
feeding. 

Table 2. The least-square means ± SE of the growth performance in Kilis goat kids by the gender, birth type and mother age. 

 n BW (kg) n WW (kg) n ADG (g) 

Gender 

Male 7475 3.6 ± 0.01 7009 15.2 ± 0.02 7009 194.3 ± 0.34 

Female 7481 3.5 ± 0.01 6974 15.1 ± 0.02 6974 192.4 ± 0.32 

P  0.000  0.000  0.000 

Birth type 

Single 8972 3.6 ± 0.01b 8262 15.2 ± 0.02b 8262 193.6 ± 0.32b 

Twin 5963 3.5 ± 0.01b 5700 15.1 ± 0.02b 5700 193.0 ± 0.33b 

Triplet 21 3.1 ± 0.01a 21 14.3 ± 0.22a 21 186.5 ± 0.75a 

P  0.000  0.000  0.028 

Maternal age 

2 2569 3.5 ± 0.01a 2420 14.7 ± 0.04a 2420 187.2 ± 0.56a 

3 3124 3.6 ± 0.01b 2898 15.2 ± 0.03b 2898 193.3 ± 0.52b 

4 3628 3.5 ± 0.01a 3316 15.1 ± 0.03b 3316 193.3 ± 0.47b 

5 ≥ 5635 3.6 ± 0.01b 5349 15.4 ± 0.03c 5349 196.2 ± 0.39c 

P  0.000  0.000  0.000 

Overall 14956 3.5 ± 0.01 13983 15.2 ± 0.02 13983 193.4 ± 0.24 

BW: Birth weight, WW: Weaning weight, ADG: Average daily gain 

 

Table 3. The least-square means ± se of the growth performance in Kilis goat kids by the months and years. 

Months n BW (kg) n WW (kg) n ADG (g) 

January 4653 3.5 ± 0.01a 4385 15.2 ± 0.03b 4385 194.5 ± 0.42b 

February 7867 3.5 ± 0.01a 7384 15.1 ± 0.02a 7384 193.2 ± 0.34ab 

March 2436 3.6 ± 0.01b 2214 15.1 ± 0.03a 2214 191.5 ± 0.55a 

P  0.000  0.037  0.000 

Years       

2019 7330 3.5 ± 0.01 6752 14.5 ± 0.02 6752 188.7 ± 0.33 

2020 7626 3.6 ± 0.01 7231 15.5 ± 0.02 7231 197.7 ± 0.33 

P  0.000  0.000  0.000 

BW: birth weight, WW: weaning weight, ADG: Average daily gain 
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This study shows that maternal ages have effects on 
birth weights in different age groups. The birth weight of 
kids born to does age two years and kids born to does 
age 4 years were the same (3.5 ± 0.01 kg; P > 0.01), and 
the same situation was found in kids born to mothers 
aged 3 and 5 years and above (3.6 ± 0.01 kg; P > 0.01). 
The difference of 100 g between both age groups was 
statistically significant (P < 0.01). Dams have influences 
on weaning weight and daily weight gains. While the 
lowest weaning weight was obtained by the 2 years old 
mothers (14.7 ± 0.04 kg), the highest value was obtained 
by the dams that had given birth at the age of 5 years 
and older (P < 0.01). As for daily live weight gain, the 
lowest kid weight was obtained by 2-year-old mothers 
and the highest value was obtained by mothers who had 
given birth at the age of 5 years and above (P < 0.01). 

In terms of birth weight and developmental 
characteristics of goats, Bolcalı and Küçük (2012) 
determined that maternal age was not significant in 
Saanen goats, on the other hand, some researchers 
reported that this factor has a significant effect on birth 
and weaning weights (Çelik and Oflaz, 2018, Mellado et 
al., 2006; Sghaier et al., 2007; Erten and Yılmaz, 2013).  
The birth weights of kids were influenced by their birth 
months (Table 3). While weights of kids born in January 
and February were the same (3.5 ± 0.01 kg vs. 3.5 ± 0.01 
kg), this value was 3.6 ± 0.01 kg in March (P < 0.01). 

Weaning weight and daily weight gain were also 
affected by birth months (P < 0.05; P < 0.001). Daily live 
weight gain was 194.5 ± 0.42 g in kids born in January, 
193.2 ± 0.34 g in kids born in February and 191.5 ± 0.55 
g for kids born in March (P < 0.01). 

This situation, which may vary according to the 
region and pasture vegetation may have a positive or 
negative effect on the developmental characteristics of 
the kids with high birth weight in the current study. We 
know that the fact that goats give birth at different 
months affects the birth weight, weaning weight and 
daily gain of kids. Thus, Browning et al. (2011) found that 
the average birth weight of goats were 2.95 kg in March 
and 3.17 kg in May. In the same study, the average 
weaning weights and daily weight gains were informed 
as 15.58 kg and 139.8 g for March and 13.19 kg and 
111.1 g for May, respectively. It has also been reported 
that birth months affect birth weight, weaning weight 
and daily gain in kids (Andries, 2013; Das et al., 2018; 
Alemu et al., 2020; Nuntapaitoon et al., 2021). The 
reports of these researchers are in line with our results.  
Years of birth have important effects on the birth 
weight, weaning weight and daily weight gain (Table 3). 
There are different studies that years have important or 
unimportant effects on these characteristics. Thus, they 
were found that year of birth did not affect the 
developmental characteristics of kids in Kilis goats 
(Bolcalı and Küçük, 2012; Gül et al., 2016). However, 
Savaş (2009), Petrovic et al. (2012), Andries (2013), Das 
et al. (2018), Alemu et al. (2020), Nuntapaitoon et al. 
(2021) found that the year has got effect on these 
characteristics. In the present study, it can be speculated 

that the effect of the year on these characteristics were 
caused by semi-extensive production systems in goat 
breeding. The fact that production is largely dependent 
on natural pasture and the climatic conditions can 
change from year to year undoubtedly affect these 
results. 

 
Conclusion 
 

The current results show that maternal age, birth 
month, birth year, sex and birth type have significant 
effects on birth weight, weaning weight and daily live 
weight gain in Kilis goats. The results indicate that 
eliminating the effects of these environmental factors 
will increase the efficiency of selection to select the 
breeding stocks for Kilis goat herds. 
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          Introduction 
 

The mammalian vertebral column, also known as 
the spinal column or spin, consists of a sequence and 
repeating bones called vertebrae and is divided into five 
morphologically different and functionally distinct 
spinal regions (cervical, thoracic, lumbar, sacral and 
caudal vertebrae) (Donaldson et al., 2013; Zhang et al., 
2019). The vertebrae number of the each region gives 
the vertebral pattern, and this pattern is generally 
C7T13L6(7)S4Ca(Cy)16-18 in the sheep breeds (Akers 
and Denbow, 2013). This pattern varies across the 
mammalian species, but the cervical vertebrae number 
is conserved at a total of seven in the mammalian 
species except for a few species (Lambe et al., 2014; Lee 
et al., 2011). Moreover, the vertebral number of the 
post-cervical region shows differences between and 
within the breeds. For instance, Arabian horses have 
one less lumbar vertebra than the all other common 

horse breeds, and European commercial pig breeds 
(n=21–23) have more thoracolumbar vertebrae than the 
Asian breeds (n=19-20) (Borchers et al., 2004; Reese, 
2019; Zhang et al., 2017). In the sheep, European breeds 
(n=17-21) and Chinese indigenous breeds (n=19-21) may 
reveal the range of variation in terms of the 
thoracolumbar vertebrae number (Zhang et al., 2017, 
2019). It is reported that lumbar vertebrae numbers of 
the Texel, Scottish Blackface, and Mongolia sheep have 
shown a variation between 4 and 7; 6 and 8; 6 and 7, 
respectively (Donaldson et al., 2013; Zhang et al., 1998;). 

The length of the thoracolumbar region affects the 
production traits, so the variation of the thoracolumbar 
vertebra number within the breeds can be used to 
increase the production yields per animal. For example, 
Arabian horses have five lumbar vertebrae, and this trait 
provides them a better endurance ability than other 
horse breeds. On the other hand, long thoracolumbar 
region in the livestock affects the body length, carcass 
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traits and the amount of quality meat in the carcass 
because this region is the most valuable section of the 
carcass. In addition, long body length can affect the 
fertility and milking traits since the long lumbar region 
provides larger area for genital organs (Akçapınar and 
Özbeyaz, 1999; Akçapınar, 2000). 

It is known that vertebral number was highly 
heritable in the pigs (Borchers et al., 2004; King and 
Roberts, 1960), and the selection of pig broods with 
longer back trait caused more thoracolumbar vertebras 
in the commercial pig breeds having 21 to 23 
thoracolumbar vertebras than their ancestors having 19 
thoracolumbar vertebras (Donaldson et al., 2013; 
Fredeen and Newman, 1962; Yang et al., 2009).  King and 
Roberts (1960) reported that each extra vertebra caused 
an increase of about 1.5 cm in the carcass length, and on 
the other hand Tohara (1967) stated this variation in the 
pig breeds could cause totally 85 mm extension in the 
carcass length.  

As already mentioned, the trochal and lumbar 
vertebrae numbers in the sheep show a variation 
between and within the breed. Higher thoracolumbar 
vertebrae number is a desirable trait; therefore, this is 
expected to increase in the sheep populations. Zhang 
and Siqin (1998) indicated this rate increase in the 
Mongolian sheep between 1982 and 1996 years.  The 
heritability of the vertebra number in the sheep is 
different for separate vertebral regions. While this trait 
in the Texel sheep is high for the trochal region (ℎ2=0.99; 
SE=0.42), it is relatively low for the lumbar region 
(ℎ2=0.08; SE=0.12) (Donaldson, 2015). 

Genetic control of the vertebral morphology was 
determined to be done by the Hox gene family (Wellik, 
2007). Previous studies showed that Vertin (VRTN) gene 
affects the thoracic vertebrae number in sheep and pigs,  

 
 

and NR6A1 gene affects the lumbar vertebrae number 
in pigs (Li et al., 2019; Yang et al., 2016). 

The objective of this current study was to evaluate 
the effect of 6 and 7 lumbar vertebrae numbers (Figure 
1) on the slaughter and carcass traits in the BA B1 
genotype. 

 

Materials and Methods 
 

Materials 
 

This study was performed using 9 BA B1 lambs (5 
lambs having 6 lumbar vertebrae and 4 lambs having 7 
lumbar vertebrae). BA B1 lamb is a crossbreed genotype, 
obtained via the crossbreeding of Bafra (75%) and 
Akkaraman (25%) breeds at the Gozlu state farm (38° 29' 
N and 32° 27' E, 1020 m of altitude) in the central 
Anatolia region of Turkey. Bafra rams mated with 
Akkaraman ewes, and F1 ewes were then backcrossed 
with Bafra rams to produce the second cross (B1) lambs.  

Lambs were separated from dams at an average 90 
days of age (weaning) and fattened during 84 days with 
ad-libitum concentrate fed (15% crude protein and 2,800 
kcal/kg ME) and 300 g alfalfa hay per animal/day after 10 
days dietary adaptation period. Finally, lambs having 6  
and 7 lumbar vertebrae were slaughtered at a mean 
weight of 42.950±0.877 and 42.175±0.893 kg, 
respectively. 

 
      Methods 

 
Lambs’ weights were determined 12 hours before 

slaughter, and then when fasting just before slaughter. 
Head, skin, feet, heart, lungs, liver, spleen, testicles, full 
digestive tract, empty rumen, empty intestine, trachea- 

                

                  Figure 1. Some carcass photos for the carcasses having 6 and 7 lumbar vertebrae.  
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esophagus, omental fat, and mesenteric fat were 
removed and weighted after bleeding. Then, the 
carcass measurements were taken.  

The length of the carcass (between the caput 
humeri and tuber ischia), the back (between the distal 
cranial points of the shoulder and the tail), the leg 
internal (between the cranial edge of symphysis pubis 
and the tarsal–metatarsal joint), the leg external 
(between the articulatio coxae and the tarsal–
metatarsal joint), the rump (between the tuber coxae 
and tuber ischia) and the neck (between the distal 
cranial point of the shoulder and cranial point of the 
neck) were measured on the carcasses. Similarly, the 
width of the leg (distance between the two gigots at the 
junction point alignment of the legs), the chest 
(distance between the left and right of the extremitas 
proximalis scapulas) and the rump (distance between 
the articulationes coxae) were obtained on the 
carcasses. Then, leg circumference (over the 
articulationes coxae on the carcass), chest girth (over 
the caudal points of the scapulas), rump girth (over the 
articulationes coxae), chest depth (distance between 
the sternum and the withers) were taken. Carcass 
compactness and leg compactness indexes were 
calculated by the formulae: cold carcass weight/length 
(kg/m) and leg weight/length (kg/m), respectively 
(Santos et al., 2007). 

Gastrointestinal tracts were weighed both full and 
empty to identify gastro-intestinal contents weights, 
and empty body weight was calculated using these 
values. Consequently, dressing percentages were 
calculated based on slaughter weight and empty body 
weight. The carcass body (including perinephric–pelvic 
fat and kidneys) was chilled at 4 °C for 24 h and 
weighed. To measure the eye muscle (MLD: musculus 
longissimus dorsi) area (cm2), it was drawn onto the 
transparency sheet at the level of the 12th and 13th rib 
24 h after the slaughter, and this figure area was 
calculated using th e AutoCAD software (version 2019). 

At the same time, the fat depth was measured from 
subcutaneous fat using a caliper in this region. 

After this period, tail, perinephric–pelvic fat and 
kidneys were separated from the carcasses, and the 
carcasses were symmetrically divided through the 
columna vertebralis. Left and right side of the carcass 
were weighed, and left side was cut into six sections  
(leg, foreleg, back, loin, neck and breast+flank) 
according to the Akçapınar (1981). These individual 
cuts were grouped by first quality (leg, back, and loin), 
second quality (foreleg), and third quality (neck and 
breast+flank) according to the Díaz et al. (2006). Each 
individual cut piece was dissected and weighed as the 
lean, bone, fat, and remainder. 

 
Statistical Analysis 

 
In this study, SPSS software package (SPSS 

Software, 2005) was used for the t-test analysis to 
determine the influence of having 6 and 7 lumbar 
vertebrae lambs within the genotype on the slaughter 
and carcass characteristics. 

 

Results and Discussion 
 

Generally, lamb meat production is the primary 
function of the world and Turkey sheep industry. The 
profit increase in this industry can be achieved in a 
number of ways; and especially development of the 
carcass quality traits is one of those ways. The 
detection of the easy identification methods, 
determination of the gene effects on the carcass 
characteristics and using those in the animal breeding 
programs can provide an increase in the amount of 
muscle and saleable meat for specific body regions or 
cuts. For instance, the increase in the trochal and/or 
lumbar vertebrae numbers (i.e., larger carcass length 
and lumbar vertebrae number) is significant in terms 
of sheep meat production. 

Table 1. Means (±SE) of slaughter characteristics. 

Trait Means     Minimum  Maximum 

 L6 (n:5) L7 (n:4) Sig.  L6 - L7  L6 - L7 

Final weight (kg) 44.020±0.905 44.088±0.915 0.960  42.450-42.750  46.700-46.750 

Slaughter weight (kg) 42.950±0.877 42.175±0.893 0.560  41.350-41.200  45.450-44.850 

Empty body weight (kg) 40.663±0.755 40.636±0.861 0.981  39.179-39.197  43.042-43.071 

Hot carcass weight (kg) 20.452±0.590 20.211±0.529 0.776  18.982-19.395  22.589-21.766 

Carcass weight (kg) 19.720±0.524 19.650±0.403 0.922  18.400-19.000  21.600-21.800 

Hot dressinga (%) 47.627±1.062 47.909±0.304 0.810  44.853-47.075  50.535-48.531 

Hot dressingb (%) 50.270±0.738 49.730±0.531 0.591  48.449-48.763  52.481-50.756 

Chilled dressinga (%) 45.940±1.081 46.960±0.312 0.587  42.684-46.116  48.322-47.515 

Chilled dressingb (%) 48.485±0.724 48.360±0.231 0.880  46.455-47.868  50.183-48.983 

L6 and L7: No. of lumbar vertebrae 
a Based-on slaughter weight 
b Based-on empty body weight 
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As a result of this information, it is known that larger 
lumbar vertebrae number will affect the quality meat 
ratio in the carcass. Therefore, the evaluation of the 
vertebral number in the sheep breed can improve the 
profit of the producer per animal. 

The values of the slaughter characteristics were 
presented in Table 1. The differences in the slaughter 
characteristics between L6 and L7 lamb groups were not 
significant. This result can be considered to be normal 
since the final and slaughter weights of two groups are 
very close. 

There were not any significant differences between 
the non-carcass components of two groups (Table 2). It, 
however, draws attention to the weight of skin, head, 
and omental fat which are higher for the lambs having 6 
lumbar vertebrae. 

The traits of carcass measurements were shown in 
Table 3. As expected, carcass length of the lambs having 

7 lumbar vertebrae was significantly (P = 0.036) longer 
than the lambs having 6 lumbar vertebrae. There were 
significant differences between two groups for rump 
width (P = 0.048). Besides, leg external length and neck 
length were numerically better for the lambs having 7 
vertebrae.  

The means, minimum-maximum values and ratios 
for individual cuts and compositions of carcasses were 
given in Table 4. Weight of leg (P = 0.032) and loin (P = 
0.048) values between two groups were found to be 
statistically important. The highest leg and loin 
weights were obtained for the lambs having 7 lumbar 
vertebrae (Figure2). 

Eye muscle area, back fat depth, lean/bone and 
lean/fat values were reported in Figure3. There were 
no statistical differences between two groups in terms 
of these values. Eye muscle area and lean/ fat values 
of the lambs having 7 lumbar vertebrae, however, are 

 

Figure 3. Means (±SE) and minimum-maximum values for some carcass traits. 

 

L6, Eye muscle area (cm2): 11,183

L6, Back fat depth (mm): 2,300

L6, Lean/Bone: 2,961

L6, Lean/Fat: 2,936

L7, Eye muscle area (cm2): 12,771

L7, Back fat depth (mm): 2,088

L7, Lean/Bone: 2,969

L7, Lean/Fat: 3,357
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Figure 2. Means for individual cuts in the carcass (kg). 

 

L6 , Leg: 5,942

L6 , Foreleg: 3,537

L6 , Back: 1,673

L6 , Loin: 1,560

L6 , Neck: 3,031

L6 , Breast+flank: 2,664

L7 , Leg: 6,209

L7 , Foreleg: 3,349

L7 , Back: 1,565

L7 , Loin: 1,849

L7 , Neck: 3,085

L7 , Breast+flank: 2,404
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larger than those of the lambs having 6 lumbar 
vertebrae. In addition, the back fat depth of the lambs 
having 7 lumbar vertebrae was lower than that of the 
lambs having 6 lumbar vertebrae.  

Table 5 illustrated the results measured and 
calculated for the composition of the individual cuts in 
the carcass. As expected, the lean weight in the loin 
cuts of the group having 7 lumbar vertebrae was 
significantly (P = 0.040) higher than that of the other 
group having 6 lumbar vertebrae (Figure 4). 

Comparison of lumbar vertebrae numbers of BA B1 

genotype showed that the lambs having 7 lumbar 
vertebrae had better quality meat ratio because of the 
leg and loin weights, lean value in the loin section, and 
long carcass length (Tables 1, 3, 4, and Figures 2 and 4). 

The leg and loin weights and lean meat content in the 
loin for the carcass having 7 lumbar vertebrae will affect 
the quality meat ratio in the lamb carcass, and these 
desirable traits are commercially valuable because of 
their sale at higher prices. The similar studies in the pig 
breeds were performed with the variation of vertebral 
numbers, and their outcome on the carcass traits. The 
results of those also revealed that the increasing in the 
lumbar vertebrae numbers affect the quality meat ratio 
in carcass (Borchers et al., 2004; Tohara, 1967). 

The back length means of the lambs having 7 lumbar 
vertebrae was 2.275 cm longer than that of the lambs 
having 6 lumbar vertebrae. It can be inferred from this 
result that one extra lumbar vertebra causes 2.275 cm in 
length. This finding is similar with Li et al.'s (2017) 

Table 3. Means (±SE) and minimum-maximum values for carcass measurements. 

Trait  Means (cm)   Minimum  Maximum 

L6 (n:5) L7 (n:4) Sig.  L6 - L7  L6 - L7 

Carcass length 80.800±0.583 84.375±1.375 0.036  79.000-80.500  82.000-87.000 

Back length 61.600±1.208 63.875±0.747 0.178  57.000-62.000  64.000-65.500 

Leg internal length 28.000±0.652 27.375±0.747 0.547  26.500-26.000  30.000-29.500 

Leg external length 41.000±0.474 42.000±0.677 0.252  39.500-41.000  42.000-44.000 

Rump length 7.400±0.510 7.625±0.554 0.775  6.000-6.500  9.000-9.000 

Neck length  14.700±0.700 15.750±0.433 0.272  13.000-14.500  17.000-16.500 

Leg circumference 48.900±0.510 48.875±0.657 0.976  47.500-47.000  50.000-50.000 

Chest girth 75.800±0.735 75.750±1.250 0.972  74.000-73.000  78.000-79.000 

Rump girth 58.900±1.308 58.625±0.800 0.872  54.500-57.000  62.000-60.000 

Leg width 16.900±0.245 16.750±0.323 0.717  16.000-16.000  17.500-17.500 

Chest width 17.900±0.332 17.250±0.433 0.264  17.000-16.000  19.000-18.000 

Rump width 17.700±0.122 17.250±0.144 0.048  17.500-17.000  18.000-17.500 

Chest depth 27.700±0.300 28.625±0.625 0.195  27.000-27.000  28.500-30.000 

L6 and L7: No. of lumbar vertebrae 

 

 
Figure 4. Means for composition of the loin (kg). 

 

L6, Lean: 0,875

L6, Bone : 0,235

L6, Fat: 0,328

L6, Remainder: 0,122

L7, Lean: 1,058

L7, Bone : 0,289

L7, Fat: 0,289

L7, Remainder: 0,131
0,0
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(lumbar vertebrae length=2.22 cm) and Zhang et al.'s 
(2017) (lumbar vertebrae length=1.30 cm) in China, and 
Donaldson's (2015) results (lumbar vertebrae 
length=2.91 cm) in the United Kingdom. In addition to 
those, same condition was reported in the pig breeds 
(King and Roberts, 1960; Tohara, 1967). 

The back fat depth of the lambs having 7 lumbar 
vertebrae group was lower than that of the lambs having 
6 lumbar vertebrae groups, which was in accordance 
with total fat value in the carcass. Therewithal, these 
findings were also consistent with Borchers et al.'s 
(2004) results in the pig.  The back fat depth and rump 
width values of the lambs having 6 lumbar vertebrae 
were higher than those of another group. In addition, the 
lambs having 6 lumbar vertebrae have higher skin and 
omental fat weight than the lambs having 7 lumbar 
vertebrae. When these data were assessed, it can be said 
that the lambs having 7 lumbar vertebrae were still 
developing stage than the lambs having 6 lumbar 
vertebrae in this slaughter weight. Some researchers 
reported that the piglets having 7 lumbar vertebrae had 
a tendency toward a higher age at slaughter (Meyer and 
Lindfeld, 1969). 

The eye muscle area in the 7 lumbar vertebrae group 
had larger than another group. Although this difference 
was not very vital, the value was close to the significance 
level (P=0.091). This result was in accordance with 
Borchers et al.'s (2004) findings at which they reported 
that more lumbar vertebrae in pigs were significantly 
affected by the eye muscle area value. In addition, eye 
muscle area is a significant indicator of lean meat 
quantity and body muscling (especially hind-leg muscles) 
in the sheep (Cloete et al., 2004; Hopkins et al., 1992). In 
this study, it was identified that the lambs with 7 lumbar 
vertebrae have a larger eye muscle area with a heavier 
leg and loin, and also higher lean weight in the leg and 
loin than the lambs with 6 lumbar vertebrae. These 
results were correlated with other studies with these 
aspects (Cloete et al., 2004; Hopkins et al., 1992). 

 

   Conclusion 
 

It was concluded that the lambs having 7 lumbar 
vertebrae had significantly higher carcass length, leg 
weight, loin weights and loin’s lean weight. The 
evaluation of the vertebral number and using this 
information in the animal breeding programs will affect 
the profit per sheep in the world. As a result of this work, 
we can say that identification of the variation of the 
vertebrae number for Turkey sheep breeds by the 
ultrasound or genetic testing can be used as the 
selection criteria for the sheep breeding. 
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          Introduction 
 

Zinc; is an important trace element that mediates 
vital functions such as vitamin synthesis, hormone 
production, enzyme activation, energy production, 
reproduction and growth. It has been reported that zinc 
deficiency causes regression in growth and 
development, reproductive disorders, weakening of 
the immune system and histological structural 
disorders in organs (Haenlein and Anke 2011). 
Melatonin regulates reproduction in animals 
depending on photoperiod by inhibiting GnRH and LH 
in the long-day period and triggering GnRH secretion in 
short-day period but the relationship between 
melatonin and GnRH hasn’t been explained clearly yet 
(Buchanan and Yellon, 1991, Viguie et al., 1995, 
Goodman et al., 2010).  Kisspeptins are proteins 
controlled by the Kiss-1 gene and acts by binding to 
GPR54 receptor. It has been reported that there are 4 
type of kisspeptin which have same binding sites but 
different amino acid sequences (Kisspeptin- 54, 14, 13 
and 10) and the type that binds strongest to the 

receptor is kisspeptin-10 (Lee et al., 1996, Othaki et al 
2001). 

In recent years, kisspeptin was reported to assume 
an important role by transferring the melatonin signals 
to the GnRH neurons (Irwig et al., 2004, Ancel et al., 
2012). Revel et al. (2006) reported that melatonin 
activates the reproductive axis by modulating Kiss1-R 
signals depending on photoperiod. Carnevalli et al. 
(2011) determined that melatonin induces kisspeptin 
and GnRH receptors in zebrafish. Alvarado et al. (2015) 
found that exogenously melatonin administration 
increased significantly Kiss-1-R expression in male sea 
bass in the hypothalamus after 30 days. 

Researches carried out in ewes also showed that 
determination of Kiss-1 expression, in the long-day 
period was significantly lower than short-day period 
(Clarke et al., 2009b) and in short-day period Kiss-1-
mRNA expression in arcuat nucleus is significantly 
higher than long-day period (Wagner et al., 2008). It 
has been suggested that kisspeptin, can play a role on 
starting melatonin-induced GnRH secretion, by 
transferring melatonin signals into the basal 
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Abstract 
 
The study that researched the effect of zinc added to the rations of rams on kisspeptin 
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group per day. During the study, blood samples were taken once a month and kisspeptin 
and melatonin levels were measured with ELISA in plasmas obtained from blood 
samples.  Melatonin levels were found to be between 62.8-164.5 ng/L in experimental 
group and 22.1-105.9 ng/L in control group. Kisspeptin levels were determined to be 
between 209.8-514.2 ng/L in experimental group and 92.6-356.6 ng/L in control group. 
Zinc supplementations showed numerical increases in kisspeptin and melatonin levels 
but because of the individual variations, no statistical significance was found (P > 0.05). 
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premamillar nucleus of the hypothalamus (Clarke et al., 
2009a). 

It has been found that melatonin administrations 
increased levels of zinc and leptin and there is an 
interaction between melatonin-zinc-leptin triplet (Song 
and Chen, 2009).  Another study’s results in 
pinealectomied mice, showed that zinc 
supplementation increased melatonin levels and there 
was an interaction between zinc and melatonin (Baltacı 
et al., 2003). On the based of literature data, we found 
few references about zinc and kisspeptin.  Quershi and 
Abbas (2013) suggested that kisspeptin-10 
administration increased serum zinc, copper, cobalt and 
manganese levels but administration of kisspeptin-10 
antagonist (peptide 234) decreased these trace 
elements dramatically. 

In this study, based on the information given above, 
it was thought that zinc might effect on plasma 
melatonin and kisspeptin levels and aimed to investigate 
the effect of long-term Zn supplementation to the ration 
of rams on plasma melatonin and kisspeptin levels. 
 

Materials and Methods 
 
Animals, Housing and Breeding 

 
The study was conducted one year (from April 2017 

to March 2018) with 2 years old 12 Kıvırcık crossbreed 
rams which were divided into two groups (6 control, 6 
experimental) and housed in outdoor paddocks in Aydın 
Adnan Menderes University Faculty of Veterinary 
Medicine’s farm.  This study was approved by the Ethics 
Committee of the Experimental Medicine Research and 
Application Centre of Selçuk University, 2017 / 62 
report. 

Throughout the study, all rams were fed individually 
with ad libitum dry alfalfa straw and 150 g/day pellet 
formed mixed feed (barley, salt and vitamin-mineral 
mixture) which include 25 mg/kg/DN ZnO (Zinc oxide). 
According to ARC (1980), the zinc requirement has been 
reported to be 30 mg/kg/DM in growing lamb, and 27 
mg/kg/DM in lactating sheep. Additionally to the 
standard ration, experimental rams were provided to 
take 100 mg/kg/DM ZnO. Thus, a total of 125 mg/kg 
/DM ZnO was given to the experimental group daily. 
Water was provided ad libitum. 

 
Sample Collection and Hormone Assays 

 
Blood samples were collected with holder in monthly 

intervals from vena jugularis and centrifugated for 5 min 
3000 rpm and obtained plasma samples were stored at 
-20 C0 for one year until the end of the study. Hormone 
assays performed with ELISA kits. Kisspeptin (Bioaassay 
Tecnologl Laboratory catalog no: E0051Sh) and 
melatonin levels (Bioaassay Tecnologl Laboratory 
catalog no: E0108Sh) were measured with ELISA reader 
(Biotek ELx800) at 460 nm. 

 

Statistical Analysis 
 
Statistical analyses were conducted with SPSS 

(version 21). Data’s normality and homogeneity were 
analyzed with Kolmogorov- Smirnov and Shapiro Wilk 
tests and test results showed that data distribution were 
not normal and homogenous. Therefore, Mann- 
Whitney U test was used for analyzing the statistical 
difference of means. 

 

Results and Discussion 
 

Melatonin levels showed seasonal changes in both 
control and experimental groups. The levels of the 
control group were found to be 22.1 ± 14.1 ng/L in April, 
which started to increase (93.8 ± 45.5 ng/L) in June and 
decreased after September. Similar progress was 
observed in the experimental group; the levels of 
melatonin were found to be 62.8 ± 26.2 ng/L in April, 
164.5 ± 61.7 ng/L in June, and the highest levels until 
October decreased to 46.6 ± 26.5 ng/L in November 
(Table 1, Figure 1). Although zinc supplementation was 
increased the melatonin levels of the experimental 
group, the differences were not statistically significant, 
due to individual values were highly variable. In 
kisspeptin levels, similar to the levels of melatonin, 
seasonal changes were observed in the control group. 
The kisspeptin levels in the control group started to rise 
in May and reached the highest levels in June (356.6 ± 
184.6 ng/L). In the experimental group, the kisspeptin 
levels reached the highest level in June (514.2 ± 180.4 
ng/L). The kisspeptin levels maintained with slight 
releases until October and decreased rapidly to 215.5 ± 
124.8 ng/L in November (Table 2, Figure 2). 
To our best knowledge there was no study about the 
effects of zinc on kisspeptin and/or melatonin in both 
rams and ewes in the literature. 

Baltacı and Moğulkoç (2017) reported that zinc 
supplements increased melatonin and leptin levels in 
male mice with hypothyroidism (P < 0.05). Bediz et al. 
(2003), reported that melatonin production decreased 
in zinc deficiency, while zinc supplements increased 
melatonin production in rats. In another study, it was 
reported that melatonin supplements to rats increased 
plasma and small intestinal melatonin levels (Özturk et 
al., 2008). Studies on kisspeptin and zinc were limited in 
the literature. However, the fact that Kiss-1 mRNA 
expression was higher in the short-day period compared 
to the long-day period (Wagner et al., 2008, Clarke et al., 
2009b) has given rise to thought that kisspeptin was 
affected by melatonin. In the present study, numerical 
increases in melatonin and kisspeptin levels were 
observed in rams. However, no statistical difference was 
found due to the highly variable individual hormone 
levels (P > 0.05). 

Plasma melatonin levels in the experimental group 
showed monthly remarkable variations like in control 

but the highest level of melatonin (164.5 ± 61.7 ng/L) 
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Table 1. Monthly plasma melatonin levels of experimental and control groups, ng/L. 

Months Experimental   Control   P Value 

April  62.8  ± 26.2   22.1 ± 14.1  0.180 

May   69.3 ± 27.6   76.0 ± 55.2  0.240 

June 164.5 ± 61.7   93.8 ± 45.5  0.394 

July   92.0 ± 43.2  104.7 ± 53.4  0.818 

August 133.1 ± 58.9  105.9 ± 56.4  0.394 

September   99.5 ± 51.1    83.0 ± 54.2  0.589 

October 112.8 ± 42.0    63.4 ± 52.0  0.132 

November   46.6 ± 26.5    57.6 ± 50.3  0.394 

December   48.3 ± 24.4    56.1 ± 50.0  0.699 

January   23.1 ± 12.1    57.2 ± 51.2  0.818 

February   69.8 ± 41.7    69.4 ± 60.0  0.818 

March   77.7 ± 62.9    68.7 ± 58.8  1.000 

 

 

Figure 1.  Monthly plasma melatonin levels of experimental and control groups, ng/L. 

 

 

 

 

It can be seen that monthly kisspeptin levels of the 
experimental group were relaised like monthly 
melatonin. Kisspeptin levels were 209.8 ± 94.4 ng/L in 
April, and began to rise in May (293.5 ± 125.8 ng/L), 
the highest levels seen in June (514.2 ± 180.4 ng/L), 
continued to relaese in high levels until October and 
started to decrease in November (Table 2, Figure 2).  

Especially in summer and autumn months, kisspeptin 
levels in experimental group were quite higher than in 
the control but there was no statistically significance 
(P > 0.05) because of the large variations of individual 
values and less numbers of animals. Monthly linear 
increases between kisspeptin and melatonin levels 
suggest a relationship between these two hormones. 

was determined in June and showed high concentrations 
until October. The lowest level of melatonin was 23.1 ± 
12.1 ng/L in January and remained 46.6 ± 26.5-77.7 ± 
62.9 ng/L intervals in the other months (Table 1, Figure 

1). Although considerable differences were seen in 
melatonin levels between experimental and control 
group, especially in April, June and October, but it 
wasn’t found to be significant (P > 0.05).  
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Table 2. Monthly plasma kisspeptin levels of experimental and control groups, ng/L. 

Months Experimental   Control   P Value 

April 209.8 ± 94.4  92.6 ± 54.0  0.485 

May 293.5 ± 125.8  238.7 ± 170.5  0.394 

June 514.2 ± 180.4  356.6 ± 184.6  0.394 

July 391.4 ± 181.4  291.4 ± 146.8  0.394 

August 421.6 ± 174.6  330.9 ± 187.0  0.485 

September 396.8 ± 179.7  268.6 ± 191.4  0.310 

October 493.5 ± 187.2  216.4 ± 193.7  0.065 

November 215.0 ± 124.8  187.8 ± 169.8  0.310 

December 154.8 ± 70.3  131.4 ± 113.5  0.310 

January 218.7 ± 155.6  215.0 ±197.0  0.310 

February 288.3 ± 160.3  223.3 ± 199.2  0.240 

March 242.9 ± 195.9  220.5 ± 199.7  0.589 

 

 

Figure 2. Monthly plasma kisspeptin levels of experimental and control groups, ng/L. 

 

 

 

 

 

 

 

On the other hand, findings indicating a significant 
relationship between zinc and melatonin (Baltacı et 
al., 2003, Bediz et al., 2003, Song and Chen, 2009, 
Özturk et al., 2008, Baltacı and Moğulkoç, 2017)  and 
the data that kisspeptin acts a transporter role 
between GnRH and melatonin (Goodman et al., 2010, 
Irwig et al., 2004, Ancel et al., 2012, Revel et al., 2006, 
Wagner et al., 2008, Clarke et al., 2009a) and the study 
about kisspeptin-10 and zinc interaction (Quershi and 

Abbas, 2013) support the idea that there may be a 
relationship between kisspeptin and zinc in rams. 
 

Conclusion 
 

Although zinc supplements increased melatonin 
and kisspeptin levels especially in September and 
October, there was no statistical difference due to the 
fact that individual hormone levels were very variable. 
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(P > 0.05). It has been thought that kisspeptin and 
melatonin hormone studies must be carried out with  
large number of animals to get a define result. 
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          Introduction 
 

Milk is obtained from many mammalian farm 
animals such as cows, buffaloes, sheep, goats and these 
are used at rural and industrial levels (Silanikove et al., 
2010). In recent years, there has been a steady increase 
in the production of milk and cheese from mammalian 
farm animals in the world, the EU and Turkey (Table 1 
and Table 2) (Anonim 2022, Anonymous 2022). 

As can be seen from Table 1, goat's milk was the 
type of milk whose production increased the most 
compared to cow and sheep's milk in the EU and Turkey 
in the period 2009-2019. This increase in goat milk 
production has reached a very important level, 
especially in Turkey (200.3%). Also, in the period 2009-
2019, there were significant increases in goat cheese 
production in parallel with goat milk production in the 
world and the EU (24.83% and 10.92%, respectively) 
(Table 2). As to in Turkey, the period of 2013-2019, 

there was a 39.82% decrease in the amount of cheese 
produced only from goat's milk, but there was an 
11.84% increase in the amount of cheese produced 
mixed from goat, cow, sheep and buffalo milk (Table 3) 
(Anonim 2022).  The following factors are shown as the 
reasons for the increase in goat milk and dairy products 
production in developed and developing countries: 
Increasing awareness of the positive effects of goat milk 
on human health, the abundance of product diversity 
and the economic importance of the goat milk sector at 
rural and industrial level etc. (Şentürklü and Arslanbaş 
2010; Savran et al., 2011). 

Goat's milk contains higher levels of protein than 
cow's milk and it is richer in some vitamins (vitamin A, 
Thiamine, Riboflavin, Niacin, B6) and minerals (Ca, P, 
Mg, Se, Cl, K) (Park et al., 2007). The fact that its 
physicochemical properties are close to breast milk 
makes its use as baby food widespread and it is 
preferred in the nutrition of children, young and old 
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people (Ribeiro 2010, Gürsoy, 2015). Goat milk is 
recognized a food product that can be easily consumed 
by people with lactose intolerance due to its lower 
lactose content compared to cow's milk, and by patients 
who have digestive problems due to its high digestibility 
(Park et. al. 2007). Conjugated lineoic acids, which are 
mostly found in meat and dairy products of ruminant 
animals (they have anti-oxidant and anti-carcinogenic, 
immune system-enhancing, cholesterol-balancing, 
obesity-preventing effects) are found at about 0.65% in 
goat milk (Jahreis et. al. 1999; Ulus and Gücükoğlu 
2017). Goat milk is also very suitable for the production 
of new foods obtained by adding products such as fruit, 
honey, chocolate etc., which are appropriate for the 
taste of consumers and ıt is seen as a very suitable milk 
for the production of functional foods containing 
components such as probiotics, prebiotics and vitamins 
(Ribeiro, 2010). 

As with other animal food products, consumer 
perception and preference come first among the factors 
that determine the changes in the consumption of goat 
milk and dairy products. Consumer perception and 
preference are also controlled by different economic 
and socio-cultural factors. Numerous studies have been 
conducted in many countries around the world aimed 
at analyzing consumer perception and preference for 

goat's milk and dairy products and and the results were 
transferred to the relevant sectors (Ryffel et al., 2008; 
Ozawa et al., 2009; Santoso et al., 2012; Costa et al. 
2014; Machado et al. 2017; Idamokoro et al., 2019). 
However, it cannot be said that the number of research 
and study carried out in this field in Turkey is at 
sufficient levels. Therefore, in this study; The 
perceptions of consumers living in the city center of 
Ankara to goat milk and dairy products and the factors 
affecting the consumption of these products were 
determined and it is aimed that these results will 
contribute to the studies that the Turkey goat milk 
sector and other relevant stakeholders will do to 
increase the consumption of goat milk and dairy 
products. 
 

Materials and Methods 
 
Materials 

 
The material of the study was composed of 

consumer surveys conducted in small-scale (single-M) 
Migros stores and other grocery stores located in the 
central districts of Ankara province and data collected 
through these surveys. The data obtained with the 
questionnaire forms were used as primary data and the 

 Table 1. Milk production in the world, EU and Turkey (Anonim 2022, Anonymous 2022). 

Years 2009 2019 Change (%)   

Cattle milk (tonne) 

World 589.981.608 708.264.265 20,5   
EU 133.343.620 152.581.300 14,43   
Turkey 11.583.313 20.782.374 79,42   

Sheep milk (tonne) 

World 9.408.987 10.617.961 12,85   
EU 2.781.296 2.969.138 6,75   
Turkey 734.219 1.521.455 107,22   

Goat milk (tonne) 

World 17.437.436 20.066.359 15,08   

EU 2.056.328 2.466.666 19,95   

Turkey 192.210 577.209 200,3   
 

 Table 2. Goat cheese production in the world and EU (Anonymous 2022). 

Years World EU 

2009 456.476 190.405 
2010 437.011 184.963 
2011 444.062 186.506 
2012 539.214 176.712 
2013 541.786 180.953 
2014 539.123 184.072 
2015 537.387 184.904 
2016 545.310 188.303 
2017 573.626 211.531 
2018 583.476 225.208 
2019 569.832 211.202 

Change (%) 2009-2019 24.83 10.92 
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data obtained from the relevant literature studies and 
field observations were used as secondary data. 

 
 Methods 

 
The proportional sample size formula given below 

was used to determine the number of consumers to be 
interviewed. As a result, the number of consumers to be 
surveyed was determined as 269 in 9 districts of Ankara, 
including Altindag, Çankaya, Etimesgut, Gölbaşı, 
Keçiören, Mamak, Pursaklar, Sincan and Yenimahalle 
(Aksoy 2012). 

 

𝑛 =
𝑁𝑃(1 − 𝑝)

(𝑁 − 1)𝜎𝑃𝑥
2 + 𝑝(1 − 𝑝)

 

 

n =  Sample size,  

N = Number of population in the region covered by 
the research, 

𝜎𝑃𝑥
2  = Variance,   

p ve q = Proportion of men and women (p+q=1 then 
1-p =q) 

 
The sample size was found 269 for N= 3706304 

persons, 95% confidence interval and 5% margin of 
error. After determining the total number of samples, a 
proportional distribution was made according to the 
district populations in Ankara province and the number 
of surveys to be conducted in each district was 
determined. Surveys were conducted face to face with 
consumers. The data obtained from the questionnaires 
were analyzed using the SPSS package program. Chi-
square test and crosstable were used by making use of 
the frequency distributions of the data (Düzgüneş, 
1996): 

  

𝜒ℎ
2 =∑ =

𝑘

𝑖=1

(𝐺𝑖 − 𝐵𝑖)

𝐵𝑖

2

 

Gi = Observed frequency, 

Bi = Expected frequency 

  Results and Discussion 
 
Demographic characteristics of consumers and 
tendency in consumption of goat's milk and dairy 
products 
 

The relationships between demographic 
characteristics and goat milk and dairy product 
consumption tendency of consumers in Ankara 
province based on chi-square test are given in Table 4. 
According to the results of this research, 48.7% of the 
consumers participating in the survey were men and 
51.3% were women. Although the difference in terms 
of gender proportion was not statistically significant (P 
> 0.05), proportion of women (54.5%) consuming goat 
milk and dairy products was higher than men (45.5%). 
Unlike the results of this study, McLean-Meyinsse and 
Cavalier (2004); ın their survey conducted in the USA, 
they determined that male consumers consume more 
goat's milk than female consumers. Also Idamokoro et 
al. (2019) In their study conducted in smallholder’s in 
the Republic of South Africa (GAC), they found that 
men farmers consume more goat’s milk than women 
farmer. (62.3% and 37.6%, respectively). 

According to the results of this research, the 
proportion of married and single consumers was 59.9% 
and 40.1%, respectively and the difference between 
both groups was not statistically significant (P > 0,05). 
On the other hand, the consumption of goat milk and 
dairy products by married consumers (58.6%) was 
higher than single consumers (41.4%). Furthermore, 
during the survey, it was observed that pregnant 
women and families with children were more 
conscious about the consumption of goat milk and 
dairy products. In a similar study conducted in the GAC, 
it was revealed that married people consume more 
goat's milk than singles (Idamokoro et al., 2019).  
According to these findings, it can be said that targeting 
women and married consumers in studies to increase 
the perception and preference of goat milk and dairy 
products can give more positive results. 

In this study, 66.2% of the respondents were young 
and middle-aged people between the ages of 18-45. 
Goat milk and dairy products consumption has been 
occurred mostly between the ages of 25-35 (28.8%). As 

Table 3. Goat cheese production in Turkey (Anonim 2022). 

Years 
Produced only from  

goat's milk 
Produced mixed from goat, 

 cow, sheep, buffalo milk 

2013 452 24.180 

2014 651 48.549 

2015 337 26.008 

2016 1.249 18.530 

2017 370 25.937 

2018 902 29.705 

2019 272 27.043 

Change (%) 2013-2019 -39.82 11.84 
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a result of the statistical analyzes, no significant 
relationship was found between age distribution and 
consumption of goat milk and dairy products (P > 0.05). 
Similarly, Savran et al. (2016) in the study they carried 
out in Çanakkale; they found the relationship between 
age distribution and consumption of goat milk and dairy 
products to be insignificant (P > 0.05). However, in this 
study conducted in Ankara, when goat milk and dairy 
products were analyzed separately, it was determined 
that the difference between goat cheese and ice cream 
consumption and age distribution was significant 
(P<0.05). Unlike the findings of this study, Çebi et al. 
(2018); In their study in the province of Erzincan, they 
reported that the tendency to consume goat milk and 
dairy products is higher in consumers aged ≥ 46 years. 
According to these results; It can be suggested that 
identifying young and middle-aged consumers as the 
target audience will make a positive contribution, 
especially in studies aimed at increasing the 
consumption of goat cheese and ice cream. 

According to the results of this research (Table 4), 
7.1% of the respondents were primary school 
graduates, 4.1% secondary school, 30.5% high school, 
8.6% associate degree, 49.7% undergraduate and 
graduate degrees. It was determined that 52.9% of the 
consumers who consumed goat milk and dairy products 
were undergraduate and graduate, and 27.2% were 
high school graduates. Additionally as the education 
level increases, the consumption of goat milk and dairy 
products increases. Smilarly ın a study conducted in 
Çanakkale, Istanbul and Ankara, it was determined that 
the consumption of goat milk and dairy products 
increased with the increase in education level (Savran 
et al., 2011). Considering the findings of both studies, it 
can be accepted that focusing on consumers with a high 
level of education can have a positive effect in 
publication studies aiming to increase the level of 
perception and demand for goat milk and dairy 
products. 

In this study, 53.5% of the families to which the 
consumers belonged consisted of 3-4, 37.9% of 1-2, 
8.6% of >5 individuals. The relationship between the 
number of individuals in families and consumption of 
goat milk and dairy products was not significant (P > 
0.05). However, it was determined that families 
consuming goat milk and dairy products mostly 
consisted of individuals (52.4%) of 3-4 people. Contrary 
findings of this study, Savran et al. (2011), Tumer et al. 
(2016) and Engindeniz et al.  (2017) in their studies; they 
determined that large families (>4) have higher 
consumption of goat milk and dairy products. 

In this research, the period of time that consumers 
lived in Ankara was also examined. It was determined 
that 66.9% of the consumers lived in Ankara province 
for more than 20 years and 69.1% of these are 
consumed goat milk and dairy products. When goat 
milk and dairy products were analyzed separately, the 
differences between goat milk and cheese consumption 
and the period of time to lived in Ankara were found to 

be significant (P < 0.05). Consequently, as the number of 
years lived in this province increases, the consumption 
of these two products also increases. 
 
Factors affecting consumers' behavior towards 
consuming/purchasing goat milk and its products 

 
In Table 5, there are findings towards the purchasing 

behavior of consumers consuming goat milk and dairy 
products in Ankara province. According to these results; 

While the proportion of consumers consuming at 
least one of the goat milk and dairy products is 71%, the 
proportion of those who do not consume is 29%. The 
most intensely consumed product types by consumers 
consuming goat milk and dairy products are 
respectively; cheese (52.8%), ice cream (43.5%), milk 
(29.7%), yogurt (15.2%), butter (5.6%), kefir and ayran 
(4.5%). As can be seen, the most preferred products are 
goat cheese and goat ice cream, respectively. Although 
goat ice cream is mostly consumed only in summer 
(82.1%), it is the second most consumed product. The 
rest of the respondents (17.9%) reported that they all 
the year round consumed goat ice cream 1-3 times a 
week (6%), once a month (%5.1), once every 15 days 
(3.4%), every day (1.7%) and only once (1.7%) 
respectively. In a similar study conducted on students 
studying at Çukurova University, it was determined that 
ice cream (18.6%) and cheese (15.3%) were consumed 
at the highest level among goat milk products too 
(Durmuş et al., 2019). 

In this study, the amount of   monthly per capita goat 
milk consumption of consumers was calculated as 0.25 
L on average. In a similar study conducted in the 
provinces of Çanakkale, Istanbul and Ankara, amount of 
the average monthly consumption of goat's milk by 
family members was found to be 0.35 L (Savran et al., 
2011). Respondents reported that they consume goat 
milk as 53.8% pasteurized, 33.8% raw and 12.4% UHT, 
respectively. Similar to these findings, conducted in 
Brazil by Dos Santos Sauzo et al. (2019) in their studies 
it was determined that consumers mostly buy goat milk 
as pasteurized (31.3%) and raw (31.3%). 

In this research, the goat milk packaging preferences 
of the consumers are respectively; glass bottle (75%), 
UHT cardboard box (12.5%), plastic bottle (10%), loose 
milk (1.25%) and pasteurized cardboard box (1.25%) 
were determinated. This is in line with the findings of 
Engindeniz et al. (2017) who reported that the highest 
proportion of goat milk packaging preference (61.5%) 
was glass bottle.  Also in Güney and Sangün (2019); In 
their study they conducted in Adana and Mersin, they 
determined that the tendency of consumers to consume 
goat milk in glass bottles was higher. 

In this study, consumers reported that they 
consumed goat's milk because they liked the taste the 
most (32.5%). This in order; high nutritional value 
(16.3%), health benefit (13.7%), curiosity (12.5%), baby 
and child nutrition benefit (12.5%), habit (11.25%) and 
self-production (1.25%) followed the causes. Similarly; 
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Savran et al. (2011) and Güney and Sangün (2019), in 
their studies, determined that the main reason for goat 
milk consumption is its taste. Equally, in a study 
conducted by Kamarubahrin (2019) on Muslim 
consumers in the city center of Indonesia; determined 
that the taste was more effective on goat milk 
consumption. On the other hand, Ozawa et al. (2009) 
traditional causes/habit (> 70%), Güney and Ocak 
(2013) found that the health benefit (47.96%) and 
Engindeniz et al. (2017) determined that the nutritional 
value (48.42%) had a higher effect on goat milk 
consumption. 

According to the findings of this research, 
consumers do not consume goat milk mostly (60.3%) 
due to lack of habits. This in order; dislike of smell 
(12.2%), dislike of taste (9.52%), inability to find it in 
bazaar and markets (8.47%), height of price (6.88%) and 
other (2.63%) factors (lack of knowledge, allergic 
reactions, etc.) follows the causes. Similarly, Savran et 
al. (2011), Güney and Ocak (2013), Ocak and Önder 
(2014), Engindeniz et al. (2017) and dos Santos Souza et 

al. (2019) in their studies; they determined that the 
most important reason for not consuming goat's milk is 
the lack of habit. 

In this study, the amount of monthly per capita 
consumption of goat cheese by consumers was 
calculated as 0.62 kg. This finding, Tümer et al. (2016) in 
Kahramanmaraş, it was similar to the result determined 
in the study (0.64 kg per month). Respondents mostly 
consume goat cheese as traditional cheese made from 
cow + sheep + goat milk (38.1%), traditional cheese 
made from only goat milk (23.2%), and artisan cheese 
only goat milk (20.4%) respectively. The remaining 
16.2% prefer to consume goat cheese made from sheep 
+ goat's milk as traditional or artisan cheese. The 
proportion of consumption of artisan cheese made 
from cow+sheep+goat milk is 2.1%. These finding is 
similar to the results of some studies. Savran et al. 
(2011) in their study conducted in Istanbul, Ankara and 
Çanakkale provinces, the consumption proportions of 
cheese made from cow + sheep + goat milk and goat 
milk only were 29% and 3%, respectively and Engindeniz 

Table 4. Demographic characteristics of consumers and consumption trends of goat milk and dairy products. 

Factor Group 
Consuming Not consuming Total 

Number Proportion Number Proportion Number Propotion 

Gender 

Male 87 45.5 44 56.4 131 48.7 

Female 104 54.5 34 43.6 138 51.3 

Total 191 100 78 100 269 100 

Marital status 

Married 112 58.6 49 62.8 161 59.9 

Single 79 41.4 29 37.2 108 40.1 

Total 191 100 78 100 269 100 

Age*(years) 

18-24 between 30 15.7 16 20.5 46 17.1 

25-35 between 55 28.8 28 36 83 30.9 

36-45 between 40 20.9 9 11.5 49 18.2 

46-55 between 40 20.9 10 12.8 50 18.6 

>55 26 13.7 15 19.2 41 15.2 

Total 191 100 78 100 269 100 

Education level 

Primary school 12 6.3 7 9 19 7.1 

Secondary school 8 4.2 3 3.8 11 4.1 

High school 52 27.2 30 38.5 82 30.5 

Associate degree 18 9.4 5 6.4 23 8.6 

Undergraduate 
and graduate  

101 52.9 33 42.3 134 49.7 

Total 191 100 78 100 269 100 

Household size 

1-2 people 73 38.2 29 37.2 102 37.9 

3-4 people 100 52.4 44 56.4 144 53.5 

5+ people 18 9.4 5 6.4 23 8.6 

Total 191 100 78 100 269 100 

Number of years lived* 

1-7 years 31 16.2 10 12.8 41 15.3 

8-20 years 28 14.7 20 25.7 48 17.8 

>20 years 132 69.1 48 61.5 180 66.9 

Total 191 100 78 100 269 100 

* P < 0.05 
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Table 5. Behaviors towards consumption of goat milk and dairy products. 

Goat Milk and It’s 
Products Consumption 

Number  Proportion 
Goat Milk  
Consumption Type 

Number Proportion 

 Consume 191 71 Pasturized 43 53.8 

 Not consume 78 29 Raw 27 33.8 

Products     UHT 10 12.4 

Goat Cheese 142 52.8 
Reasons for Consuming 
Goat Milk 

  

Goat Ice cream 117 43.5 Liking the taste 26 32.5 

Goat Milk 80 29.7 High nutritional value 13 16.3 

Goat Yogurt 41 15.2 Health reasons 11 13.7 

Goat Butter 15 5.6 Curiosity 10 12.5 

Others (Kefir and 
buttermilk) 

12 4.5 
Benefit in infant and child 
nutrition 

10 12.5 

  Consumption habit 9 11.25 

Goat Cheese Consumption 
Type 

Other 1 1.25 

Cow+ Sheep+ Goat 
traditional 

54 38.1 
Reasons for Not Consuming  
Goat Milk 

Traditional made from 
goat's milk 

33 23.2 Lack of habit 114 60.3 

Artisan made from goat's 
milk 

29 20.4 Dislike of the smell 23 12.2 

Sheep+Goat traditional 23 16.2 Not liking the taste 18 9.52 

Others (Cow+Sheep+ 
Goat artisan) 

3 2.1 Not available in the market 16 8.47 

Goat milk packaging 
Preference 

High price 13 6.88 

Glass bottle  60 75 Others 5 2.63 

UHT cardboard box 10 12.5 
Reasons for Consuming 
Goat Cheese 

Plastic bottle 8 10 Consumption habit 64 45.1 

Pasteurized cardboard 1 1.25 Liking the taste 45 31.7 

Loose 1 1.25 Curious about the taste 20 14 

  Self-produced 13 9.2 

Goat Ice Cream  
Consumption Preference 

Reasons for Not Consuming 
Goat Cheese 

Packaged 55 47 Lack of habit 84 66.1 

Cardboard box 42 35.9 Dislike of taste and smell 21 12.6 

Bowl (in cafe and 
restaurant) 

16 13.7 Not available in the market 12 9.5 

Cone (Street seller) 4 3.4 High price 10 7.9 

Goat Ice cream  
Consumption Frequency 

Others 5 3.9 

Only summer time 96 82.1 
Reasons for Consuming 
Goat Ice Cream 

1-3 times a week 7 6.0 Liking the taste 98 83.8 

Once a month 6 5.1 Health reasons 11 9.4 

Every 15 days 4 3.4 Curious about the taste 8 6.8 

Every day 2 1.7 
Reasons for Not Consuming 
Goat Ice Cream 

Only once 2 1.7 Lack of habit 102 67.1 

     Dislike of taste and smell 17 11.3 
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et al. (2017) found this rate to be 61.4% and 41% in the 
study they conducted in Balıkesir, İzmir and Çanakkale. 

According to the findings of this research the 
reasons for the consumption of goat cheese are having 
a habit (45.1%), liking the taste (31.7%), curiosity (14%) 
and producing it by oneself (9.2%) respectively and the 
reasons for not consuming goat cheese are respectively 
lack of habit (66.1%), dislike of its taste and smell 
(12.6%), not being able to find it in markets and bazaar 
(9.5%), high price (7.9%) and other (3.9%) reasons (lack 
of knowledge about its benefits, allergic reactions, etc.) 
are shown. Contrary to these findings, Ryfell et al. 
(2008) in their study in Switzerland determined that 
consumers consume goat cheese mostly because they 
like the taste (50%). 

In this study, the amount of average consumption 
of goat ice cream by consumers was determined as 0.40 
kg / month / person. A study conducted in Izmir, 
Çanakkale and Balıkesir provinces by Engindeniz et al. 
(2015) considering that the annual average 
consumption of goat ice cream is 0.65 kg, it can be said 
that the amount of goat ice cream determined in this 
research is quite high. In a study conducted in Izmir, 
Çanakkale and Balıkesir provinces by Engindeniz et al. 
(2015) considering that the annual average 
consumption of goat ice cream is 0.65 kg, it can be said 
that the amount of goat ice cream determined in this 
research is quite high. An important finding obtained 
from this research is that consumers consume goat ice 
creams containing cow-goat milk at a high proportion 

(43.5%). This is due to the fact that ice creams made 
from 100% goat milk are generally not available in 
supermarkets, markets, cafes and restaurants in Ankara 
province. It was determined that the consumers' goat 
ice cream consumption style was packaged package 
(47%), cardboard box (35.9%), ice cream bowl in cafe 
and restaurant (13.7%) and cone (3,4%). When the 
researches on this subject were examined, no study was 
found on the consumption style of goat ice cream. 
Studies on ice cream consumption style have generally 
focused on cow's milk; Çelik et al. (2005), Akbay and 
Tiryaki (2007), Sütütemiz et al. (2009), Onurlubaş and 
Yılmaz (2013) determined that consumers mostly 
prefer to consume packaged milk. 

In this study, consumers reported that they 
consumed goat ice cream because they liked the taste 
the most (83.8%). This in order; health benefit (9.4%) 
and curiosity (6.8%) were followed. Consumers stated 
that they liked the ice cream produced from cow + goat 
milk more than the ice cream produced from cow's 
milk. Similar to this finding, Akın and Konar (2001) and 
Pandya and Ghodke (2007); In their study, it was 
determined that the ice creams produced from goat 
milk were more preferable than those produced from 
cow's milk. The reasons why consumers do not 
consume goat ice cream are respectively; lack of habit 
(67.1%), dislike of taste and smell (11.3%), not being 
able to find it in markets and bazaars (10.5%), high price 
(3.9%), lack of knowledge about its benefits, (3.9%), 
allergic reaction (2.6%) and prejudice (0.7%). No other  

Table 5. Behaviors towards consumption of goat milk and dairy products (cont.) 

Monthly Consumption  
Amount 

Not available in the market 16 10.5 

Goat milk 0.25 L   High price 6 3.9 

Goat cheese 0.62 kg   Others 7 4.6 

Goat ıce cream 0.40 kg   Allergic reaction 4 2.6 

Place of Purchase                                                                                                                         Number    Proportion 

Supermarket   117 61.3 

Sending family or relative   22 11.5 

Dairy market   22 11.5 

Market   17 8.9 

Neighbor   8 4.2 

Village   3 1.6 

Own production   2 1 

Total   191 100 

Information Resources  Number Proportion 

Family  65 34 

Tags on Market Shelves  49 25.8 

Advertisements in TV  35 18.3 

Occupation  21 11 

Friend  19 9.9 

Other  2 1 

Total  191 100 
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study could be found that could compare these results. 
According to the findings of this research, a 

significant portion (61.3%) of consumers consuming 
goat milk and dairy products buy these products from 
supermarkets and ıt’s followed by dairy market (11.5%), 
relative (11.5%), market (8.9%), neighbor (4.2%) and 
village (1.6%). 1% of consumers produce these products 
themselves. 

In this study, consumers who consume goat milk and 
products stated that they reach information about these 
products through family (34%), tag on market shelves 
(25.8%), advertisements in TV (18.3%) occupation 
(11%), friends (9.9%) and other (social media devices, 
personel investigation) (1%), respectively. At the same 
time all consumers who responded advertisement 
reported that they saw only ice cream among goat 
products in advertisements on TV. Similarly, Güney and 
Ocak (2013) in their study in Adana reported that 
consumers have the most information about goat milk 
and dairy products through television (34.8%). 

 

    Conclusion and Recommendations 
 

According to the results of this research; 
1- It was determined that consumers who prefer 

goat milk and dairy products in Ankara province are 
usually women (51.3%), married (59.9%), 25-35 years 
old (28.8%), at least bachelor's degree (52.9%), living in 
a family of 4 (52.4%) and individuals who have been 
residing in Ankara for many years (66.9%). Also, as the 
level of education increases, the consumption of goat 
milk and dairy products also increases. When these 
results are taken into consideration, the selection of 
consumers with these characteristics as the target 
audience in studies aimed at increasing consumer 
perception and preference for goat milk and dairy 
products will have a positive effect. 

2- Cheese and ice cream are consumed the most 
among goat milk and dairy products in Ankara (0.62 
kg/month, 0.40 kg/month, respectively). It can be said 
that these products are more odorless than other goat 
milk products has a positive effect on consumer 
perception and preference. 

3-In the province of Ankara, consumers reported 
that they were influenced by television advertisements 
for the consumption of goat milk and dairy products 
only for ice cream. Therefore, it can be expected that 
the promotion of goat milk and dairy products in social 
media, especially on television, will have a positive 
effect on increasing consumption. In addition, it can be 
argued that the sale of goat ice cream in Ankara Atatürk 
Forest Farm during certain periods facilitates the supply 
of this product and allows it to be consumed more than 
other goat milk products. 

4-In the province of Ankara, it was stated that the 
taste and aroma of goat milk and ice cream were mostly 
liked by consumers as the reason for consuming it. 
Considering the misperception that these products 

smell at the beginning of the factors that negatively 
affect the consumption of goat's milk and meat in 
Turkey, this result is very important. For this reason, it 
is necessary to more detailed investigate the effect of 
this feature on consumer perception in the 
consumption of goat milk and dairy products 
throughout the country, especially in big cities, and to 
transfer the results to the relevant sectors. 

5-The main reason for consumption of goat cheese 
in Ankara is that there is a consumption habit against 
this product. The fact that only goat's milk-containing 
and goat-milk mixed cheeses are easier to find in 
supermarkets and markets than goat's milk and ice 
cream has a positive effect on this situation. 

6-It was determined that the most common reason 
for not consuming goat's milk, cheese and ice cream in 
Ankara province was the lack of habit. Inadequate 
availability in markets and bazaars and the high prices 
are other important reasons for not consuming. 

7-In Ankara province, there is a perception among 
consumers that consuming ice cream in winter will 
cause health problems (sore throat, etc.). Informing 
and raising awareness of consumers in the written and 
visual media will be effective in changing this 
misperception and popularizing the consumption of 4-
season ice cream in Turkey. 

8-A significant portion of consumers (61.3%) in 
Ankara province buy goat milk and dairy products from 
supermarkets. Therefore, taking into account that the 
habit of goat milk and dairy products will develop over 
time, the availability of these products in certain 
quantities in the markets will positively affect the 
increase in the habit and consumption. Indeed, Dellal et 
al. (2013) in a study on the analysis of sheep and goat 
meat consumption perception; A significant portion of 
consumers (17%) reported that they do not know the 
kid meat because it is not available in the markets, but 
they can consume it if it is available in the markets. In 
addition, the sale of goat products such as yoghurt, 
butter and kefir, which are rarely found in the markets 
in Ankara, will make a significant contribution to their 
preference by consumers. 

9-The vast majority of consumers (75%) in Ankara 
province prefer to consume goat's milk in glass bottles. 
This finding is an indication that consumers act 
consciously about their packaging preference. Besides 
that, selling goat's milk in glass bottles will have a 
positive effect on the increase in the consumption of 
this product. 

10-According to the oral interviews in Ankara 
province ıt was determined that some consumers 
prefer goat's milk in the feeding of babies and children 
who are allergic to cow's milk due to the doctor's advice 
and some consumers used goat milk formulas as 
supplementary food for their babies. Accordingly, it can 
be argued that raising consumers' awareness of these 
characteristics of goat milk will lead to an increase in 
goat milk consumption. 
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 11-Although consumers in Ankara mostly consume 
goat cheese in the form of traditional made from cow + 
sheep + goat milk, they generally do not know what type 
and structure of goat cheese they buy. They also 
reported that the labels on the product are too small. 
For this reason, the fact that the goat cheese labels on 
the shelves are large enough to be read and they 
provide sufficient information about the structure of the 
product will contribute to ensuring food safety and 
increasing consumption of these products. 

12-One of the factors affecting consumers' not 
consuming goat's milk, cheese and ice cream in Ankara 
is the high prices of these products (respectively; 6.88%, 
7.9%, 3.9%). Therefore, studies to ensure that the prices 
of these products are at a level that can compete with 
cow's milk will have a positive effect on the increase in 
their consumption. 

13-A significant portion of the consumers (11.5%) in 
Ankara province stated that they did not buy goat milk 
and its products, but were provided by their families 
living in their hometowns. According to this result, it can 
be suggest that regional/geographical origins and habits 
are also effective in the consumption of goat milk 
products. The relationship between the consumption of 
goat milk and dairy products in Turkey and the regional 
origins of consumers and the transfer of the obtained 
results to the relevant sector will contribute positively 
to the increase in the consumption of these products. 

14-According to the findings of this research carried 
out in Ankara; It can be said that different strategies 
should be developed for the promotion and marketing 
of goat milk and dairy products. For this, the creation of 
markets toward for niche products obtained from goat's 
milk taking into account regional consumption habits, 
will positively affect consumer preference and 
perception, and increase the consumption of these 
products. In addition, more effective use of instruments 
such as television, social media, and workshops in order 
to raise awareness of consumers about the benefits of 
goat milk and dairy products and their different uses 
(cosmetics, cleaning, etc.) will also contribute positively 
to the consumption of these products. 

*This study was produced from the Master's thesis 
of Simge TÜTENK. (2019) 
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