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The aim of the study was to determine first lactation milk yield, milk freezing point depression, 
somatic cell counts and some udder measurements of a newly registered goat breed called Honamlı 
in Turkey. The milk samples were taken from 39 Honamlı goats. Milk yield was recorded with 30-
day intervals. It was detected that first lactation milk yield, daily milk yield and lactation length 
were 107.1 kg, 0.563 kg, and 190.1 days, respectively. The percentages of fat, protein, lactose, total 
solids, freezing point depression and somatic cell counts /mL of milk were 1.4%, 4.2%, 5.2%, 11.8%, 
-0.607 °C, 74.8 and 4.5%, 7.3%, 3.8%, 15.9%, -0.587 °C, 1073 at the 30th and 180th lactation day, 
respectively. Some udder and teat measurements such as udder length, udder width, udder depth, 
udder circumference, teat length, teat width, the distance between teats and the distance between 
the floor and the teat were 10.6 cm, 14.6 cm, 18.8 cm, 46.3 cm, 5.2 cm, 2.2 cm, 15.1 cm, and 35.7 cm, 
respectively, at the 60th lactation day. Correlation coefficients between contents of total solids (%), 
fat (%), and protein (%) were statistically significantly positive at the 30th, 90th, and 150th lactation 
days (P<0.001).
This study was the first step to define milk traits and to show preliminary differences of Honamlı 
goats from the other native goat breeds. Findings related with milk production of this breed may be 
used for future breeding plans.

*This research is part of a project supported by The Scientific & Technological Research Council of 
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The number of goats reared in Turkey was 6,780,094 in 2002 and 10,416,166 
in 2015. According to the data for the year 2015, the amount of goat milk produced 
in Turkey was 481,174 tons [Ünal et al. 2008]. Most (97%) of goats in Turkey are 
Turkish Hair goats (Hair goat) reared mainly in areas within and around forests. 
They also are named black goat because of their black hair colour and their breeding 
purposes are meat, milk and hair. The remaining 3% consist of the Angora goat (Tiftik 
goat) with the dual breeding purpose (mohair and meat), the Honamlı goat and dairy 
breeds such as Malta, Kilis, Saanen, and Damascus.

Honamlı goats are usually reared by Turkish nomads in the forest-maquis areas of 
the Taurus Mountains in the Mediterranean region. Even though these breeds are reared 
in similar habitats and for similar breeding purposes (meat, milk and hair), it has been 
reported that Honamlı goats have higher production performance than Turkish Hair 
goats (Hair goat) [Elmaz et al. 2012, Elmaz and Saatcı 2017, Saatcı and Elmaz 2017].  

The number of studies on lactation milk yield and the length of lactation in Honamlı 
goats are not sufficient. The previous study revealed that litter size, marketable milk 
yield and average lactation duration in seven Honamlı flocks reared by local breeders 
under extensive conditions were 1.35, 89 kg and 210.3 days, respectively [Elmaz et 
al. 2012]. Additionally, some researchers [Güler et al. 2007, Erol et al. 2012] have 
reported different lactation milk yields and lactation durations for different goat breeds.

Goats have a lower level of production, a subsequent and much lower peak yield, 
as well as a higher persistency during the first lactation period compared to the other 
lactations. The average milk yield constantly increases from the first lactation period 
(594.51 kg) until the third lactation period (761.96 kg) [Krajinović et al. 2011]. The 
average genetic correlations between the first and second lactations, between the 
second and third lactations, and between the first and third lactations are 0.64, 0.72 
and 0.46, respectively [Zumbach et al., 2008].

Goat milk is a valuable food product and an excellent raw material due to its high 
nutritive value and exquisite taste [Bernecka 2011]. The composition of goat milk is 
generally reported as 11.6-14.8% for total solids, 3.60-5.63% for fat, 8.68-8.9% for 
solids-not-fat, 4.08-7.76% for lactose, 2.6-4.1% for protein and -0.540 to -0.573 oC 
for freezing point [Jandal 1996, Park et al. 2007, Raynal-Ljutovac et al. 2008].

Somatic cell count (SCC) may be used to compare milk quality based on some 
properties [Zeng et al. 1997, Pridalova et al. 2009, Jimenez-Granado et al. 2014]. 
Primiparous goats have higher somatic cell counts (840.40 versus 532.30 cells mL-1), 
but lower milk yields (115.40 versus 193.80 kg) during the evening milking [Orman 
et al. 2011]. 

Udder type is an important trait for both higher milk production and suitability 
to machine milking in dairy goat breeding. Additionally, attachment of teats to the 
udder is also important for ease of machine milking. However, the number of studies 
on udder types of goats as a selection criteria is limited, since machine milking is not 
common in Turkey [Kor et al. 2004, Aktaş et al. 2012]. Although there is no report 
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concerning udder measurement value of Honamlı goats, Şimşek et al. [2006] reported 
udder depth, the length and diameter of right and left teats in Hair goats to be 16.8, 
2.4, 2.4, 1.7 and 1.7 cm, respectively.

The aim of this study was to determine primarily the first lactation milk yield, 
milk composition and some udder measurements in a controlled Honamlı flock reared 
under extensive conditions in Turkey. 

Material and methods

The study was conducted with 39 Honamlı goats kept at the Research and Training 
Farm of the Faculty of Veterinary Medicine, the Mehmet Akif Ersoy University in 
Burdur, Turkey. The Honamlı flock was reared under extensive conditions. The goats 
were allowed to graze and browse for 3-4 hours in the morning and afternoon. They 
were kept out for minimum 8 hours in a day. The selected goats were fed with 200 g/
day concentrate feed for three weeks before parturition and for the first 5 weeks of 
lactation (16% crude protein and 2500 kcal metabolisable energy per kg dry matter) 
in addition to grazing and browsing. This supplement food was given to the animals 
for about two months under harsh climate conditions to support their endurance. The 
goats were randomly selected from among two year-old goats in their first lactation. 
Milk yield, milk composition (total solids, fat, protein and lactose content), freezing 
point depression and somatic cell counts of Honamlı goats were determined. Lactation 
was assumed to continue up to the daily milk yield of <0.2 kg/day [ICAR 2012]. The 
kids were not completely separated from their dams during the recording day. Milk 
yields were measured using a method called the alternate day system. All the milk 
measurements were made using this system until the end of lactation. In this system 
kids were kept away from their dams for 12 hours before milking. During this period 
the kids were fed by the breeders. In this study, the goats were milked at 07:00 am on 
the recording day. Then the kids were allowed to suckle their dams until 07:00 am on 
the next day. The kids were again kept away from their dams until 07:00 pm in the 
evening when milk yield was recorded. The first test-day of the flock took place 4 to 
15 days after kidding. 

Lactation period was determined between parturition and the last milking day and 
additional 15 days were added. Milk yields of each animal during the milking were 
estimated using the Fleischmann method:

Lactation and udder characteristics of Honamlı goats

                              TMYFCMY = MMYD + _______

                              TMMYF
where: 

CMY – control day milk yield (l);
MMYD – morning milk yield of doe (l);
TMYF – total (morning and evening) milk yield of flock (l);
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TMMYF – total morning milk yield of flock (l).
Milk samples of 50 ml were collected from the morning milk at every 30 days 

and immediately sent to the laboratory using an icebox.  The milk collected by hand 
milking in the controls was weighed using a precision scale (±2 g). In the study no 
differences were observed in the udders of the goats in terms of udder size, color and 
milk characteristics. In addition, the California-mastitis test was applied to the goats 
to detect the incidence of mastitis. This was associated with the fact that udders were 
healthy and the goats were not affected by clinical mastitis during the lactation period. 
While total milk yield was determined using Fleischmann’s method, all milk samples 
were analyzed using a Bentley Combi 150 at the Mehmet Akif Ersoy University Central 
Laboratory in order to determine milk components and the somatic cell count. In 
addition, 8 measurements were taken from the udders of the goats. Udder length (UL), 
udder width (UW), udder depth (UD), udder circumference (UC), teat length (TL), teat 
width (TW), the distance between teats (DT) and the distance between the floor and the 
teat (DFT) of Honamlı goats were recorded. Udder and teat measurements were taken 
before the evening milking at the 60th lactation day [Ünal et al. 2008].

The general formula for the calculation method for total milk yield is

O. Elmaz et al. 
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TMY = y
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+ Σ (yi +y
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i
) + y

k+1
*15

                        i=2

where: 
TMYL – total milk yield;

y1 – amount of milk at the first milking;
t1 – y time between the first measurement and kidding; 
yi – milk yield at measurement;

ti+1 – ti – time between the measurement at i-th date and the measurement i+1 
and 15 = standardisation for the dry period [Ruiz et al. 2000].

Milk yield, lactation period, milk components and udder measurements were 
defined and presented as descriptive statistics in the tables. Differences between 
the milk control days were analysed by one-way ANOVA and Paired t-test was 
employed to describe the alteration between morning and evening milk amounts. Also 
correlation coefficients of the milk components were calculated. These computations 
were perfomed via the Minitab package program [Minitab Inc. 2011].

            Results and discussion

Table 1 shows the first lactation milk yield, lactation length and daily milk yield 
of Honamlı goats in this study. First lactation milk yield and lactation length were 
found to be 107 kg and 190 days, respectively. Considerable changes were observed 
in milk yield throughout the lactation period (Fig. 1). In a study conducted by Elmaz 
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et al. [2012] on Honamlı goats, the average marketable milk yield of Honamlı goats 
was reported as 89 kg. When comparing lactation milk yield, lactation length and 
average daily milk yield, it could be stated that Honamlı goats showed similarities 
with the results of the study [Şimşek et al. 2006] on Hair goats reared under the same 
conditions as Honamlı goats. 

Table 3 shows milk yields of Honamlı goats in the morning and evening milkings. 
Milk yield of the morning milking was 483 g, 378 g,and 100 g, respectively, at the 
30th, 120th and 180th lactation days. Total yields of morning and evening milks were 
729, 757, and 215 g, respectively, for the same days. Milk yield, which was higher 
at the beginning of lactation, decreased towards the end of the lactation. Daily milk 
yield was the highest at 120th lactation day (757 g/day). According to Table 3, there 
were significant differences (P<0.05) between morning and evening milks in the 
recording days. Total milk yield was similar at the 30th and 60th days, but statistically 

Lactation and udder characteristics of Honamlı goats

 Table 1. Lactation milk yield of Honamlı goat reared under 
extensive conditions 

 
Traits  n  Mean (SE) 

Lactation milk yield (kg)  39  107.1  (.07) 
Lactation length (day)  39  190.1  (2.76) 

 
 

Fig. 1. Changes in milk yield of Honamlı goats  during lactation.

 Table 2. Descriptive statistics of udder characteristics in Honamlı goats (n=39) 
 

Traits  Mean (SD)  CV (%)  Minimum  Maximum 
Udder length (cm)  10.6  (0.29)  16.6  7.5  14.3 
Udder width (cm)  14.6  (0.28)  11.8  11.6  19.0 
Udder depth (cm)  18.8  (0.36)  11.7  12.0  22.3 
Udder circumference (cm)  46.3 (0.62)  8.2  37.0  53.5 
Teat length (cm)  5.2 (0.23)  27.3  3.4  8.5 
Teat width (cm)  2.2  (0.15)  42.5  1.0  4.4 
Distance between teats (cm)  15.1 (0.34)  14.1  12.0  19.5 
Distance to floor from the teat (cm)  35.7 (0.56)  9.6  27.0  43.0 
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significant differences were found in total milk yields of the 90th, 120th, 150th and 
180th days (P<0.05). The lactation length and lactation milk yield found in this study 
for Honamlı goats were higher than those reported by Forik [1995] for Hair goats, 
but lower than those reported by Keskin et al. [2002] for Damascus (Shami) goat. 

Tables 4 and 5 present the milk composition (fat, protein, lactose, total solids, 
freezing point) and the somatic cell count in different periods of lactation. Daily milk 
fat contents were determined as 1.4%, 3%, and 4.5% respectively, at the 30th, 120th 
and 180th days. The fat content in the milk also increased gradually with the progress 
of lactation. The protein level in the milk was 4.2% at the 120th day, 4.9% at the 150th 
day and 7.3% at the 180th day. Lactose contents in the morning and evening milks 
were 5.2%, 4.9%, 4.8% and 3.8% at the 30th, 90th, 120th and 180th days of lactation. 
The highest total solids, fat and protein contents were recorded during the last month 
of lactation. In the present study the substantial increase in the total contents of fat and 
protein towards the end of lactation was affected by the decreasing daily milk yield. 
Similarly, some researchers reported an increased content of milk total solids towards 
the end of lactation [Králíčková et al. 2013, El-Tarabany et al. 2016]. Additionally, 
milk components determined on the different recording days were higher than those 
reported by Zeng et al. [1997] and Guo et al. [2001] for other goat breeds.  

The composition of goat milk shows major differences depending on the breed. 
Fat is the most variable milk component. Protein and lactose levels are also important 
for goat milk structure. The specified contents for fat, protein and lactose in this study 
are comparable to those reported by other researchers [Forik 1995, Zeng et al. 1997, 
Guo et al. 2001, Keskin et al. 2002]. Additionally, milk content varies depending on 
milk production.

In this study SCCs were the lowest at the beginning of lactation and reached the 
highest value at the end of lactation. These results are compatible with the increase in 
SCC for Turkish Saanen goats during the first lactation period [Orman et al. 2011]. On 
the other hand, in their study Pridalova et al. [2009] found that average SCCs in goat 
milk were 1875.103 ml-1 in factory A and 895.103 ml-1 in factory B during lactation.

High SCCs in goat milk seemed natural, particularly in the late stages of lactation 
[Zeng and Escobar 1995, Gomes et al. 2006]. High SCCs in goat milk may also be 
associated with a different type of secretion in goats, namely apocrine secretion due to 
unspecified reasons [Neveu et al. 2002] compared to the merocrine secretion in cows 
[Pridalova et al. 2009]. 

In this study monthly average values of freezing points for raw goat milk 
ranged from -0.587°C to -0.607°C during lactation. These results are comparable to 
those reported by Janstova et al. [2007], who found that they were the highest in 
the beginning of lactation (in the spring months) and decreased to minimum values 
at the end of lactation (in the summer months). In turn, Park et al. [2007] reported 
that the freezing point of goat milk ranged between -0.540 oC and -0.570 oC, while 
Strzalkowska et al. [2009] determined the freezing point of goat milk as -0.625 oC, 
-0.570 oC, and -0.625 oC, respectively, for three lactation durations. 

Lactation and udder characteristics of Honamlı goats
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Table 6 shows the correlation coefficients between milk yield traits during the 
lactation period. Correlation coefficients between total solids (%), fat (%) and protein 
contents (%) were clearly positive (r = 0.698 to 0.827) and significant (P<0.001) at 
the 30th, 90th, and 150th lactation days. Correlation coefficients between the freezing 
point, lactose (%) and dry matter (%) were also positive (r = 0.357 to 0.869) and 
significant (P<0.05 to P<0.001) at the 30th, 90th, and 150th lactation days. Zeng et 
al. [1997] found that there was a negative correlation between milk amount and fat 
content for Alpine goats during the lactation period. Similarly, Bagnicka et al. [2015] 
reported a negative correlation (-0.30) of milk yield and percentage contents of fat 
and protein. In the same study correlations between fat and protein yields and their 
contents were detected as moderate. In turn, Analla et al. [1996] found phenotypic 
correlations between fat and protein content as 0.54, which was relatively higher, but 
in agreement with the present study. In another study it was reported that the milk fat 
content showed a significant correlation with dry matter content for Alpin and Saanen 
goat’s milk during five consecutive lactation periods [Antunac et al. 2001].

Some udder and teat characteristics of Honamlı goats, such as udder length, udder 
width, udder circumference, teat length and the distance between the floor and teat 
were 10.6 cm, 14.6 cm, 46.3 cm, 5.2 cm and 35.7 cm, respectively, at the 60th lactation 
day (Tab. 2). These values were relatively lower than those reported by Akbaş et al. 
[2018] for Honamlı goats. Additionally, the values were higher than in the reports by 
various other researchers [Atay et al. 2011, Şimşek et al. 2006] for Hair goats, a native 
goat breed, as well as some reports [Cedden et al. 2002, Erol et al. 2017] for various 
goat breeds reared in Turkey.

This study is one of the first scientific studies conducted on first lactation milk 
yield, milk composition and udder structure of Honamlı goats recently registered in 
Turkey. Milk yield of Honamlı goats was determined to be similar to that of other 
native goat breeds reared in Turkey. It will be useful for future studies to investigate the 
effect of various rearing systems and feeding strategies on milk yield and composition 
(especially milk fat content) in Honamlı goats. Relatively higher reproduction 
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 Table 6. Correlation coefficients among milk composition of Honamlı goats (n = 39) 
 

Parameter  Fat (%)  Protein (%)  Lactose (%) 
 30th day 90th day 150th day  30th day 90th day 150th day  30th day 90th day 150th day 

Protein (%)             
30th day  -           
90th day   -          
150th day    0.418**         

Lactose (%)             
30th day  -    -       
90th day   -    -      
150th day    -    -     

Total solids (%)             
30th day  0.804***    0.698***    -   
90th day   0.827***    0.408*    0.342*  
150th day    0.807***    0.762***    - 

Freezing point (°C)             
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performance of Honamlı goats reported [Elmaz et al. 2012] makes its milk production 
more important than in other native breeds; therefore, first lactation data collected 
from this study could be used to evaluate milking performance of Honamlı goats in 
the future breeding plans to be applied in that breed.    
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