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Abstract: The present study analyzed the transformation of dairy cattle population and changes in yearly milk production and per 

lactation milk yield (1991 – 2019) in Turkey. In addition, metabolic and reproductive diseases frequently seen in high milk yielding 

dairy cows (HYDC) and problems causing low milk yield were investigated. The number of dairy cows, culled and sent to slaughter was 

investigated for the last three years in Turkey. On the other side, the cost of the most common metabolic diseases by region has been 

analyzed by a phone survey (40 vets were asked in different regions). The dairy cow population was 6118997 in 1991 (HYDC pure 

breed: 10.6% and traditional indigenous dairy breed: 55.3%). The dairy cow population reached 6580753 in 2019 (7.5 % increase 

compared to 1991) which consisted of pure breed HYDC of 49.4% and traditional dairy breed of 8.9%. This is a transformation in dairy 

cattle population in 28 years. Yearly total milk production increased by 141.2% from 8.616.412 tons (1991) to 20782374 tons (2019). 

Yearly milk production per lactation/cow increased from 1.4 tons (1991), to 1.65 tons (2000) and to 3.16 tons (2019) which means 

17.5% and 124.3% increase, respectively. The growth of the number of HYDC pure breed and their total yearly milk production was 

399.3% (650739 – 3249002) and 555.6% (1913438 tons to 12544507 tons) in 28 years, respectively. Numerous metabolic and 

reproductive diseases can often be observed in HYDCs due to genetic reasons as well as nutritional and maintenance mistakes during 

the transition and dry period which can cause economic loss related to milk yield and metabolic diseases. The treatment cost of the 

metabolic or reproductive diseases for the farmers was between 150-1200 TL per case. Many of the animals were sent to compulsory 

slaughter and culled because of these diseases. Indeed, a total of 738681 dairy cows have been sent to slaughter throughout the last 

three years. 
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1. Introduction 
The dairy cattle population and milk production show 

rapid development in the world, especially in developing 

countries, as well as in Turkey (TİGEM, 2017; TÜİK, 

2019). Dairy cattle husbandry and milk production in 

Turkey is primarily executed in the style of small family 

business (Vural and Fidan 2007), which is of great 

importance in terms of rural development. Since 2002, 

the dairy cattle population has undergone a significant 

transformation and low milk yielding indigenous breeds 

have been replaced by high-yielding dairy pure and 

culture breeds. Thus, the volume of milk produced 

annually increased with the same number of dairy cattle 

(TÜİK, 2019). Milk production per animal in lactation is 

high in Turkey compared with the average milk yield per 

cow in the world, but it is still relatively low compared to 

other EU countries (TİGEM, 2017). However, some 

problems arise with this transformational change. In 

addition to the high milk yield of the pure and culture 

breeds compared to indigenous breeds, the incidence of 

disease and maintenance costs are higher. Especially in 

Holstein dairy cows, post-partum milk fever, ketosis, 

abomasal displacement, downer cow syndrome, liver 

fatty diseases are common. In the first 6 weeks of the 

lactation, when the lactation reaches the peak, the energy 

deficit (negative energy balance, NEB) occurs in dairy 

cows, where the energy requirement is not met 

sufficiently. Consequently, lipid mobilization starts, 

which ends up with ketosis. Correa et al. (1993) 

demonstrate that dairy cows are linked to clinical ketosis 

and diseases such as metritis, abomasum displacement, 

and mastitis. Besides, some researchers (Dohoo and 

Martin, 1984; Whitaker et al., 1993) report that 

subclinical ketosis is associated with decreased milk 

yield, increased risk of post-partum diseases such as 

clinical ketosis, metritis, cystic ovaries, reduced 

reproductive performance, and other disorders. It is also 

reported that cattle foot diseases are more common in 
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culture pure breeds compared to indigenous breeds. The 

reason is that the culture breeds having more 

bodyweight than indigenous breeds and cross-breeds, 

other reasons are high milk yield characteristics and 

more susceptible to diseases in Turkey. Some studies 

were conducted in Turkey in order to determine the 

prevalence of foot diseases in different regions. Foot 

disease in culture breeds was found to be more frequent 

than in the indigenous breeds (İstek and Durgun, 2004; 

Özcan and Pamuk, 2009; Ünsaldı and Durmuş 1999; 

Yayla et al., 2012; Yurdakul and Şen, 2018; Yakan, 2018). 

In the study of Görgül (1988), the distribution of foot 

lesions among breeds was determined by 69.52% in 

Holstein, 24.76% in Montofon, 0.95% in Jersey, 1.92% in 

indigenous breeds, 2.85% in hybrid cows. İstek and 

Durgun (2004) reported that Holstein, Simental, 

Montofon, hybrid cows and indigenous breeds had foot 

lesions by 23.13%, 19.56%, 14.74%, 12.20%, and 10.26% 

respectively. The present study analyzed the 

transformation of dairy cattle population, changes in 

yearly and per lactation milk production (1991–2019) in 

Turkey based on data received from the internet web 

page of Turkish Statistic Institute and Turkish General 

Directorate of Agricultural Enterprises (TÜİK, 2019; 

TİGEM, 2019). 

In this study, metabolic and reproductive diseases 

frequently seen in high milk yielding dairy cows (HYDC) 

and problems causing low milk yield were investigated. It 

is thought that cows with high milk yield go to slaughter 

at an early age and have a higher risk of getting metabolic 

diseases. This situation brings serious treatment costs for 

farmers. The number of dairy cows which were culled 

and sent to slaughter across the provinces in Turkey 

between 2017 - 2019 was investigated. Medical expenses 

of the most common metabolic diseases were calculated 

by region by a survey which was carried out with vets by 

phone. 

 

2. Material and Methods 
2.1. Dairy Cattle Statistics between 1991 and 2019 

The number of dairy cows and the quantity of yearly milk 

production for each breed (1991 – 2019) were 

investigated by using the information received from the 

internet web page of the Turkish Statistic Institute (TÜİK, 

2019) and the Turkish General Directorate of 

Agricultural Enterprises (TİGEM, 2019). 

The growth rates and changes of animal numbers and 

milk yield by years (initial value-1991, final value-2019) 

were calculated according to the formula (final value-

initial value) x 100/initial value. The growth rates and 

changes were presented in numbers and percentage. 

Metabolic and reproductive diseases frequently seen in 

high milk yielding dairy cows (HYDC) and problems 

causing low milk yield were investigated by using the 

literature review. The data obtained from different 

sources are presented in graphical and numerical charts. 

 

 

2.2. Treatment Costs of Postpartum Metabolic and 

Reproductive Diseases 

Forty veterinarians in 10 provinces of Turkey (Afyon, 

Kars, Konya, İzmir, Urfa, Antalya, Edirne, Muğla, Tokat, 

Zonguldak) were randomly chosen and asked by a phone 

survey about the average cost of the treatment for 

laminitis, metabolic (abomasal displacement, ketosis) 

and reproductive diseases (retained placenta, metritis, 

mastitis, cystic ovarian disease, artificial insemination) 

for farmers. Provinces were divided into 2 groups 

according to the number of lactating dairy cows in 2019. 

Group 1 represents provinces (Afyon, Kars, Konya, İzmir, 

Urfa) with over 120000 lactating dairy cows. Group 2 

represents provinces (Antalya, Edirne, Muğla, Tokat, 

Zonguldak) with less than 120000 lactating dairy cows. 

2.3. Number of Female Animals Culled and Sent to 

Slaughter by Provinces between 2017 and 2019 

The numbers of female cattle, which were culled and sent 

to slaughter, were received from the Turkish Ministry of 

Agriculture and Forestry in response to the official letter 

related to the present study. The incoming raw data were 

arranged for the descriptive statistic in the excel file. 

2.4. Statistical Analysis 

The growth rates and changes in the animal numbers and 

milk yield by years (initial value-1991, final value-2019) 

were calculated according to the formula (final value-

initial value) × 100 / initial value. The growth rates and 

changes were presented in numbers and percentages. 

SPSS (SPSS 20.0 Software Package Program Inc., Chicago, 

Illinois, USA) was used to statistical analysis of diseases 

treatment costs. Mann-Whitney U test was used to 

compare treatment costs between cities (group 1 and 

group 2). Descriptive statistic was used for the number of 

animals, milk production and number of female animals 

culled and sent to slaughter by provinces between 2017 - 

2019. 

 

3. Results 
3.1. Transformation of Dairy Cattle Population in 

Turkey 

When examined both breed distribution of dairy cows 

and the quantity of annual milk production from 1991 to 

2019 in Turkey, there has been a transformation, 

especially after 2002.  According to the information from 

TÜİK (2019), the number of dairy cows raised from 

6118997 in 1991 to 6580753 in 2019 in Turkey, which 

means a growth of 7.5% and 461756 in absolute value in 

28 years only (Figure 1). 

When looked at the human population change 

concerning milk demand and consumption in the roughly 

same period, the population of Turkey was 56473035 

and 82003882 in 1990 and 2018, respectively. This 

means an increase of approximately 45% and does 

require either an increase in milk production or dairy 

population to meet the requirement of the population. 

However, the number of dairy cows did not 

proportionally increase between 1991 - 2019, but yearly 

total milk production raised from 8616412 tons to 
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20782374 tons, which means 141.2% increase (Figure 

2). This significant increase was because that only 10.6% 

of dairy cow population was pure culture HYDC breeds in 

1991 and it raised to 49.4% in 2019 with a respective 

increase of milk yield per lactation (124.3% increase). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Change of dairy cattle population between 1991 and 2019 in Turkey. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Change of annual milk production between 1991 and 2019 in Turkey. 

 

The majority (55.3%) of the dairy population was 

indigenous dairy breeds with low milk production in 

1991 (0.74 tons per lactation), however due to the 

transformation in dairy cow population breeds in the last 

28 years, the majority of the dairy cow population 

became pure breed HYDC with 49.4% proportion among 

others in 2019 (Figure 1). When the number of domestic 

milking, pure breed HYDC and culture cross-breed dairy 

cows were examined between 1991 and 2019, the 

number of domestic milking cows decreased from 

3381244 to 586508 while the number of pure breeds 

dairy cows increased from 650739 to 3249002. The 

number of pure culture crossbreed dairy cows increased 

from 2087014 to 2745243. Therefore, in the last 28 years 

Turkey’s dairy cows’ population changed from low milk 

producing domestic breed to pure breed HYDC and cross-

breeds, which means a transformation in the dairy cow 

population (Figure 1). The transformation in the dairy 

cow population was accelerated, especially after 2000. 

Between 2000 and 2019, the growth in the number of 

pure breeds HYDC reached 259%, while the total annual 

milk production increased by 138% from 8732041 tons 

to 20782374 tons (Figure 2). The annual amount of milk 

produced in one lactation per animal increased from an 

average of 1.41 tons in 1991 to 1.65 tons in 2000 and to 

3.16 tons in 2019, approximately 124.3% increase in 28 

years (Table 1).  The effect of increased number of HYDC 

on the total annual milk production for the years of 1991, 

2000 and 2019 was summarized in Figure 3. Although 

there has not been a considerable increase in the total 
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dairy cows’ population in the past 28 years (Figure 1), 

the replacement of the indigenous dairy breed 

population with the pure culture HYDC breed has led to a 

remarkable increase of the annual milk production in 

Turkey. Milk production per lactation per cow (3.1 tons) 

in Turkey (average 305 days) became higher than the 

world average (2.4 tons) and lower than EU countries 

(6.7 tons) and Western European countries (7.4 tons). 

Besides, milk production per animal per lactation in 

TİGEM (7485 kg) is competing with Western European 

countries (TİGEM, 2017) (Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Summary for the change of dairy cow number and milk production in the years of 1991, 2000 and 2019. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Milk yield per lactation per cow (TİGEM 2017). 

 

Table 1. Milk production per lactation in different dairy breeds and its growth based on 1991 value as initial (Remark: 

Volume (ton) per lactation per cow was calculated by dividing the total milk yield with the respective number of 

lactating animals) 
 

 

Average total Pure breed HYDC 
Culture crossbreed 

dairy cows 
Indigenous dairy breeds 

  Volume (ton) 
% 

growth 

Volume 

(ton) 

% 

growth 

Volume 

(ton) 

% 

growth 

Volume 

(ton) 
% growth 

1991 1.41 0 2.94 0 2.01 0 0.74 0 

2000 1.65 17.45 2.92 -0.81 1.97 -2.02 0.73 -1 

2010 2.85 102.19 3.88 31.92 2.72 35.6 1.32 77 

2019 3.16 124.27 3.86 31.31 2.72 35.7 1.30 75 

 

3.2. Most Common Metabolic Diseases and Treatment 

Costs in HYDC 

Table 2 presents the average cost of each metabolic and 

reproductive disorder in the provinces. Overall treatment 

cost of the diseases for the farmers was the lowest in 

Kars province. The lowest treatment cost for the 

abomasum displacement was 400 TL in Kars (Group 1), 

and the highest cost was 1175 TL in İzmir (Group 1). 

Clinical ketosis treatment cost was observed between 

180 TL and 600 TL in different provinces. The treatment 

cost for laminitis was between 80-430 TL, while the cost 

of metritis treatment was between 100-600 TL. The cost 
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of retained placenta treatment was observed between 

150-400 TL. Mastitis treatment cost varied between 150 

and 650 TL, and cystic ovaries treatment varied between 

100-350 TL. One-time artificial insemination application 

cost between 60-300 TL for the farmers in 10 different 

provinces. Provinces were divided into two with regard 

to their dairy population < or > 120000. Afyon, Kars, 

Konya, İzmir and Urfa were allocated to group 1 

(>120000), while Antalya, Edirne, Muğla, Tokat and 

Zonguldak were allocated to group 2 (<120000).  

 

Table 2. Average treatment costs of most common metabolic diseases in high milk yielding animals (Turkish Lira)* 

 

AD Clinic ketosis Laminitis Metritis RP Mastitis CO 1× AI 

Groups Provinces         

G-1             

>120000 

lactating 

dairy cows 

Afyon 825±350 325±87 263±48 225±61 225±29 250±73 200±58 120±0 

Kars 475±87 233±54 213±48 175±65 275±65 275±65 150±20 225±65 

Konya 700±41 525±132 300±71 288±25 150±0 325±65 153±5 110±12 

Izmir 1175±171 275±29 145±33 350±71 188±25 200±41 100±0 133±15 

Urfa 500±0 325±50 313±48 288±25 275±87 275±29 238±75 225±50 

  Average G-1 735±68.5* 336.5±27.8 246.5±17.4 265±17.3 222,5±15.2* 265±14.6* 168±13.8 162.5± 13.9 

G-2            

<120000 

lactating 

dairy cows 

Antalya 750±58 388±48 388±25 263±25 263±25 313±25 200±0 184±42 

Edirne 963±75 538±210 260±113 313±75 305±6 380±0 150±0 126±5 

Muğla 900±115 300±71 263±85 450±100 250±71 500±122 125±29 158±17 

Tokat 875±150 263±48 170±60 238±48 225±87 275±65 183±109 115±44 

Zonguldak 800±216 338±25 323±61 263±48 238±25 300±108 243±72 233±54 

 
Average G-2 857.5±31.9* 365±30.1 280.5±22.3 305±21.7 256±12.2* 353,5±24.4* 180±15.1 163±12.12 

 

Total average 796±209 351±104 264±73 285±75 239±45 309±82 174±47 163±50 

*Treatment cost of abomasum displacement, retained placenta and mastitis was significantly higher for the farmers in group 2 than 

those in group 1 (P < 0.05). AD= abomasum displacement, RP= retained placenta, CO= cystic ovaries, Al= artificial insemination 

 

Group 1 and Group 2 were compared in terms of 

treatment costs. The treatment cost of abomasum 

displacement, retained placenta and mastitis was 

significantly higher for the farmers in group 2 than those 

in group 1 (P < 0.05). Treatment cost of clinical ketosis, 

metritis, laminitis, cystic ovarian and artificial 

insemination was also an increasing tendency in group 2, 

but there was no significant difference (P > 0.05). 

3.3. Slaughtered Dairy Lactating Cows by Provinces 

between 2017 and 2019 

The number of lactating dairy cows sent to slaughter 

between 2017-2019 in 14 provinces with the highest 

dairy cows’ population, was presented in Table 3 and 

Figure 5. The total number of slaughtered lactating dairy 

cows was 258596, 227452 and 295899 in 2017, 2018 

and 2019 in Turkey, respectively. While the total number 

of slaughtered female animals decreased in 2018 (by 

13.6%), there was an increase in 2019 (by 14.4%) 

compared to 2017. The increase in 2019 was observed in 

almost all provinces. Provinces such as Afyon, Aydın, 

Balıkesir, Bursa, Konya, Edirne, İzmir and Kırklareli are 

leading in the culling rate among others because more 

than 10000 lactating dairy cattle were slaughtered in 

those provinces in 2019. 

 

4. Discussion 
Annual milk production and HYDC population in Turkey 

had a significantly increasing trend in the last 28 years, 

especially after 2002. A clear transformation in dairy 

cattle population was observed when we analyzed the 

data on the TÜİK (2019) web page and in TİGEM (2017, 

2018 and 2019) reports. The local indigenous breed was 

replaced by HYDC breeds. Although there is not a 

remarkable increase in the number of total lactating 

dairy cattle, it turned out that the domestic dairy cattle 

population was replaced by high milk-producing pure 

culture breeds. 

 

Table 3. Number of female cows going to slaughter 

between 2017 and 2019 in 14 provinces with the highest 

dairy cows’ population* 
 

Province 2017 2018 2019 

Afyon 12268 12476 15299 

Antalya 6153 4515 6093 

Aydın 14942 13444 25886 

Balıkesir 27821 14432 16635 

Burdur 7941 6628 7512 

Bursa 7457 10326 11746 

Çanakkale 7657 8003 9913 

Denizli 5770 3472 6334 

Edirne 6363 6174 10739 

İzmir 23276 19666 26139 

Kırklareli 5735 7323 10040 

Konya 30406 26094 29198 

Muğla 6239 5779 7341 

Tekirdag 8751 8007 8604 

*According to letter of Turkish Ministry of Agriculture and 

Forestry dated on 15th January 2020. 
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According to TİGEM (2019) livestock report, Turkey has 

imported 566980 breeding cattle between 2000 and 

2019, and has paid a total of 1557927243 US dollars. The 

number of dairy cows that were culled and sent to 

slaughter across the provinces was 781947 between 

2017 and 2019. There was also a significant increase in 

the number of animals sent to the slaughterhouse in the 

last 3 years. This situation is normally alarming in certain 

provinces especially for those having more than 10000 

cullings per year. Although the number of pure culture 

breeds has increased significantly, milk yield during a 

lactation period per cow is still insufficient in Turkey 

compared to West European countries, except for the 

operation of TİGEM. 

 

 

 

 

 

 
 

 

 
 

 

 

 

Figure 5. Number of female animals slaughtered by provinces between 2017 and 2019. 

 

The performance of high producing dairy cows raised in 

TİGEM comparable to the West European countries, this 

should be extended to all over Turkey to increase the 

amount of milk produced in lactation per animal. The 

reasons for this may be that the majority of dairy farming 

is already in the family breeding style, metabolic and 

reproductive diseases that develop due to feeding, 

management and breeding. Majority of the livestock 

business in Turkey appears to be a small family business 

style so that over 90% of the dairy farms in the early 

2000s was family breeding business with 1-10 cattle 

(Vural and Fidan, 2007). It has been reported that dairy 

cow enterprises consist of 90% family business type with 

average of 27.8 heads and %3 large integrated business 

type (Tutkun et al. 2017). In the study conducted on 95 

dairy farms with at least 4 cows in farm districts of İzmir, 

37.9% of the enterprises were reported to have 4-15 

dairy cows and 63% to 4-30 dairy cows (Uzmay, 2017). 

This data shows that cattle farming business is still a 

family type small business in Turkey and need to have 

supports in terms of management and feeding of 

especially lactating dairy cattle to increase the milk 

production per head and to decrease the culling rate 

since still breeding HYDC are imported in Turkey. 

According to the internal profitability ratio calculations, 

the profitability of HYDC farming was 15.96%, and 4.78% 

in indigenous breeds in Tokat province (Altıntaş and 

Akçay, 2010). Although the increase of pure culture 

breed in the population increases the milk production 

and profitability compared to indigenous breeds, it also 

brings at the same time important problems in terms of 

metabolic and reproductive diseases (Grimard et al. 

2006; Korkmaz and Küplülü, 2014; Morton et al. 2016; 

Ülker and Bakır, 2013). In dairy cattle farming, high milk 

yield, maintenance and feeding conditions have been 

reported to be the significant cause of fertility problems 

(such as a decrease in conception rate) (Grimard et al. 

2006). Due to the reproduction problems in HYDC, an 

average of 22.6% of culling cases was reported (Ülker 

and Bakır, 2013). According to a research finding of the 

cost of mastitis, a loss of 528 ₺ (equivalent to 310 L milk) 

in a mild/moderate mastitis case was calculated, while 

this loss can increase to 1207 ₺ (equivalent to 710 L 

milk) in severe cases. When this loss was generalized to 

overall Turkey, a loss of 1385856000 ₺ was calculated 

due to mastitis (Sarıözkan, 2019). Some metabolic 

diseases are often seen in HYDC related to energy 

metabolism (Drackley, 1999), significant increase of the 

proportion of HYDC in lactating dairy cows population in 

Turkey in the last 28 years will probably brought related 

metabolic and reproductive disorders, which might be a 

reason for the increasing culling rate in the last 3 years. 

The last 3 weeks of pregnancy and the first 3 weeks of 

the post-partum period is known as transition period 

(Deniz et al. 2020, Drackley 1999; Grummer 1995). 

According to Bell (1995), cows producing 30 kg milk 

daily need 2 times more amino acids, 4.5 times more 

fatty acids, and 2.7 times more glucose for lactation on 

day 4 post-calving than on day 4 pre-calving. This is a 

huge change and requirement for the metabolism of 

HYDC, which might result in NEB and associated post-

partum metabolic and reproductive diseases (Deniz et al. 

2020). Metabolic and reproductive diseases frequently 

encountered in the peripartum period in 61 herds in 

HYDCs are listed as follows: 7.2% milk fever (0-44.1%), 

9% retained placenta (0-22.9%), 3.3% abomasum 

displacement (0-14%), 3.7% ketosis (0-20%), metritis 

12.8% (0-66%), 13.5% cystic ovaries (0-58.8%) and 

12.8% uterine infections (0-66%). Complications during 

the transition period may be more prominent in HYDC 

breeds, (Fürll et al. 2010; Grimard et al. 2006; Korkmaz 

and Küplülü, 2014; Morton et al. 2016). Additionally, as 
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found out in the present study, there is tremendous cost 

for the treatment of metabolic and reproductive diseases 

in HYDC, which is fluctuating among provinces. In that 

case, provinces having >120000 lactating dairy cows 

seem to be advantageous in terms of the cost for the 

treatment of certain metabolic and reproductive 

disorders. This situation might be due to the availability 

of enough number of patients for the veterinarian in that 

region, which might create a competition. However, the 

number of veterinarians dealing with the large animals in 

those regions must also be commented indeed. 

 

5. Conclusion 

Conclusively, this present retrospective study has 

indicated the clear transformation of lactating dairy 

cattle population from indigenous tradition breed 

producing low milk yield per lactation to HYDC breed 

producing high milk yield per lactation between 1991 

and 2019. This did simultaneously increase the annual 

milk production from 8.6 mio tons in 1991 up to 20.7 mio 

tons in 2019. However, due to well-known problems in 

terms of genetic, management and feeding of HYDC, both 

early culling rate and incidence and cost of metabolic and 

reproductive diseases will be a costly long-term problem 

unless certain measures are taken. It was thought that 

dairy cows with high milk yield go to slaughter at an 

early age due to different health problems, which result 

in economic loss for Turkey and additional costs for the 

farmers. 
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