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Abstract

This research was conducted in person in Diyarbakir province, Kayapinar
district, by means of a questionnaire with a total of 120 people engaged
in cattle breeding in 21 settlements. The questionnaire addresses the
existence of cattle farms, the general structural status of cattle farms,
information provided by owners, feed supply and feeding practices, animal
health and treatment practices, reproduction and artificial insemination
practices, production and marketing of animal products on farms, housing
status and support utilization status. It has been shown that the farms
are small farms and 92% of the farms have closed barns. The fact that the
majority of farm owners are between 40 and 61 years old can be seen as a
danger signal for livestock. It was found that there is no cooperative in the
villages except Cumhuriyet district, which brings the problem of marketing
raw milk and dairy products. In the study area, it it has been observed that
activities such as animal care feeding, estrus monitoring and application,
and automation in animal husbandry are insufficient. For sustainable
animal production, relevant public institutions and organizations need to
work more intensively and carry out training, monitoring and evaluation
activities to increase productivity per animal in enterprises, to train
operators on herd management, care and feeding and animal health, and
to meet expectations by solving problems in enterprises. This research
provides us with important data about the general structure of cattle
breeding in Kayapinar district of Diyarbakir province.
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INTRODUCTION

Animal husbandry has always been of great social and economic importance in
Turkey and has great potential for animal production due to its geographical
and socio-economic conditions. Despite this potential, animal husbandry
generally takes place as a secondary activity alongside crop production (Yilmaz
and Koeknaroglu, 2007; Bas Hozman and Akcay, 2016; Kdsemen and Seker, 2016).

Dairy cattle are the most important source of milk production. There is no short-
term planning flexibility in dairy cattle activities due to reasons such as being
a long-term production branch among livestock activities and the difficulty of
converting the investments made into other investments (Sahin, 2001).

The importance of dairy farming in Diyarbakir extends to both social and
economic aspects, contributing significantly to the livelihoods of the local
population and the regional economy. Dairy farming is a major economic
activity in Diyarbakir, providing income and employment opportunities for many
individuals and families. The dairy sector contributes to the overall agricultural
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economy of the region, generating revenue through the sale of milk and dairy products including milk, cheese, and
yogurt, are essential components of the local diet, contributing to the food security and nutritional needs of the
community.

Dairy farming is typically associated with rural areas, and its presence in Diyarbakir contributes to the overall
development of rural communities. It helps sustain rural economies and prevents migration from rural to urban areas.

In Turkey, by the year 2022, there are a total of 16,8 m head of cattle consisting of 49% pure breed, 43% crossbreeds
and 8% local breeds. According to TUIK data, cattle milk production in our country was 21.4 million tons in 2021. As
a result of the studies on breeding, developments in animal nutrition and management have increased the carcass
weight, which was 143 kg/head in 1991, to 285 kg/head in 2021. (TUIK, 2022)

Table 1. Number of Cattle and Buffalo in Tiirkiye, Diyarbakir and Kayapinar District

Species Tiirkiye Diyarbakir Kayapinar
Cattle 17.692.655 559.883 24.063
Buffalo 182.717 17.195 489

Source: Turkvet, 2022

When the number of animals and milk production amounts according to the species are examined in Turkey;
Approximately 35% of the existing cattle are milked and 90.5% of the milk produced is obtained from cattle. In
general, dairy cattle enterprises in Turkey are seen as small family enterprises. When the studies on dairy cattle
breeding are examined, it is seen that the high costs of the enterprises, the problem of feed production and supply,
technical problems, and the problems encountered in marketing come to the fore. There are significant differences
between regions in terms of cattle breeding in Turkey. Although there are studies in the literature that examine the
characteristics of dairy farms in different provinces, it is considered important to repeat the studies, observe the
changes in the farms and develop solutions to their problems.

This study aims to reveal the general structure of the cattle farms in the Kayapinar District of Diyarbakir province and
offer suggestions for its solution.

Understanding the multifaceted importance of dairy farming in Diyarbakir is crucial for policymakers, researchers,
and stakeholders to develop strategies that enhance the sector’s sustainability, address challenges faced by farmers,
and promote the overall well-being of the community.

Materials and Method

The study material was sourced from cattle enterprises situated in the Kayapinar district of Diyarbakir province
through in-person questionnaire interviews.

Figure 1. Study area location map

In the official Animal Recording and Data System (Tiirkvet) of the Ministry of Agriculture and Forestry in Kayapinar
district, it has been determined that there are a total of 933 active holdings and 22144 cattle in 2022.

In this population size, the number of samples to be taken for a study to be carried out with 10% sampling error and
95% confidence level was calculated as 120 enterprises using the formula given below (Yazicioglu and Erdogan, 2004).
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n=N.t2.p.q/d*(N-1)+t%.p.q

n: Sample size

N : Population size (453)

t:t scale value at 95% confidence interval (1.96)
p: 0.5 (50% incidence)

q:0.5 (50% incidence)

d: Sampling error (0.10)

Population Size (N)

The total number of active holdings and cattle in the Kayapinar district, as recorded in the official Animal Recording
and Data System (Turkvet), is identified as the population size. In this case, N is 22144 cattle distributed among 933
active holdings.

Confidence Level (95%)

The confidence level represents thelikelihood that the true population parameter falls within the calculated confidence
interval. A 95% confidence level is commonly used in statistical studies, and it corresponds to a t scale value of 1.96.
This value is derived from statistical tables and represents the standard deviation multiplier for a normal distribution.

Sampling Error (10%)

The sampling error, denoted as‘d, signifies the acceptable margin of error in the estimate of the population parameter.
In this study, a 10% sampling error is specified, meaning that the researchers aim for the estimated value to be within
10% of the true population parameter.

Incidence (p and q)

The incidence, represented by ‘p’ and ‘g, refers to the proportion of the population exhibiting the characteristic of
interest. In this case, since the incidence is not explicitly known, it is assumed to be 50%, resulting in p = q = 0.5.
This assumption is conservative and results in the maximum required sample size for a given confidence level and
sampling error.

The primary data source for this research emanates from in-depth, face-to-face surveys conducted with 120 enterprise
owners. The surveys were administered across 21 villages within the Kayapinar District of Diyarbakir during the
months of July and August in 2023. The study focuses on breeders residing in the selected villages, forming the core
basis of the research data.

The face-to-face survey approach ensures a direct and personalized interaction with enterprise owners, allowing
for a comprehensive understanding of their perspectives and experiences in the dairy farming sector. The choice of
villages and the sampling process provide a representative cross-section of the local community involved in dairy
farming, contributing to the robustness and reliability of the research findings.

The data collected through the questionnaire were entered into the Excel program after the necessary coding and
controls were made.While evaluating the data, simple averages and percentage calculations were used. A questionnaire
was prepared to determine the general characteristics and practises in enterprises. The answers given by the business
owners during the visits were recorded by entering this survey form, and the details about the business were noted
by making observations during the visit. The statistical analysis of the data obtained from the research results was
conducted using the SPSS 15.0 software package, employing frequency analysis

RESULTS AND DISCUSSION
Socio-Demographic Characteristics of Households

According to the study, 3.3% of cattle enterprises owners age are 18-30 years old, 9.16% are 31-40 years old, 79.1%
are 41-60 years old and 8.3% are 61 years old (Figure 2).

The findings from the data reveal a notable demographic trend in livestock activities in the province, indicating a
predominant involvement of middle-aged individuals. The aging trend observed over the years is particularly evident
in the concentration of livestock activity owners within the 41-60 age range. This demographic shift aligns with
similar studies conducted in different regions. For instance, Kaygisiz and Ozkan (2021) study in the Tekkekdy district
of Samsun province reported that 62.50% of breeders fell within the 40-60 age range. Similarly, Ozdemir et al. (2021)
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found an average age of 43.56 years among breeders in the Balikesir Gonen district. Tutkun et al. (2017) study in
Diyarbakir Province reported a 48% ratio of breeders aged 41-60. In a study conducted in the Viransehir district, it was
determined that the average age of breeders is 41.9 years (Delebe and Yazgan, 2023). In another study conducted in
Igdir province, it was also determined that the average age of breeders is 44.9 (Yilmaz et al. 2020).
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Figure 2. Distribution of breeders by age

Remarkably, in the current study, the age distribution stands at approximately 79.1%, indicating a substantial increase
when compared to a previous study in the same province. This suggests a significant shift in the age composition of
individuals engaged in livestock activities, with the breeder’s age ratio nearly doubling.

A noteworthy concern is the limited involvement of youth in animal production, with only 3.3% falling within the 18-
30 age range. This may have implications for the sustainability and succession of livestock activities in the long term.

It has been observed that, similar to other regions in Turkey, individuals engaged in cattle farming are mostly in the
middle age group, and there is less interest from the younger population in cattle farming.

Additionally, literacy rates among breeders in animal husbandry present a diverse picture, with 42% being illiterate,
20% completing primary school, 24% secondary school, and 11% reaching high school. When the education levels
of dairy farming business owners are evaluated according to scales, it is determined that, for small enterprises,
approximately 49.1% are primary school graduates, for medium-sized enterprises, around 45.4% have primary school
education, and for large enterprises, approximately 5.5% are primary school graduates. Across all scales, it is reported
that high school graduates, with 49.6%, constitute the numerical majority (Mat &Cevger, 2020).

These findings underscore the importance of considering both demographic and educational factors in shaping
future policies and interventions aimed at sustaining and advancing animal husbandry practices in the region (Figure
3).

High school

Secondary "' 3% illiterate

Primary
66%
Figure 3. Literacy rate of enterprice owners
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It has been determined that as the literacy rate increases, the number of people engaged in animal husbandry
decreases.

Animal presence of enterprises

The study encompasses enterprises with a total of 2987 cattle distributed across various age groups.There are a total
of 1541 (51,5%) cows, 517 (17,3%) heifers, 505 (16,9%) bullock, 412 (13,8%) calves and 12 (0,4%) bulls in the holdings
(Figure 4).

__ 2000

o

©

£ 1500

9

£ 1000

o

G

~ 500

(]

o)

:E H B m

b=

4 cow heifer bullock calf bull
u 1541 517 505 412 12

Figure 4. The animal presence

According to the research findings, 60% of the cattle are cross-breed, 23% are pure breeds and 17% are local breeds
(Figure 5). Most farms enterprises prefer crossbred cattle due to insufficient barn and maintenance-feeding conditions.
In a study conducted by Bakan and Aydin (2016) in Agri the province, they found the local breed rate is 11.6%. Tugay
and Bakir (2008) found pure, cross-breed and local breeds as 5.3%, 23.6% and 71.1%, respectively in Giresun province.

In the study conducted in Balikesir Province, it was observed that 87.1% of the enterprises within the research
scope preferred dairy breeds, while 12.9% opted for dual-purpose breeds (Mat & Cevger). A study conducted in
Kahramanmaras revealed that 61.79% preferred dairy breeds and 38.21% preferred dual-purpose breeds. Similarly, in
a research study in the Thrace region, the preference was 80% for dairy breeds and 20% for mixed breeds (Giizel and
Aybek, 2017; Keskin and Dellal, 2011). Regarding producers, it is believed that dairy cultural breeds have a superior
breeding value, milk yield, and ease of calving compared to mixed breeds. On the other hand, mixed-breed animals
are considered to have higher values in terms of slaughter value, economic lifespan, and lactation duration (Topcu,

_
>

Figure 5. Cattle breed distributions

Cattle barns types

In this study, data was gathered through face-to-face surveys involving 120 enterprise owners. The distribution of
barn types within these enterprises revealed that 91.6% were closed, 5.0% were semi-open, and 3.4% were open
(Figure 6). A comparative analysis with a study conducted by Yilmaz et al (2020) in Igdir province indicates notable
differences. In the 1gdir study, 88.3% of barns were closed, with 8.0% being semi-open and 3.7% open. The findings
from the current research surpass these percentages, signifying a higher prevalence of closed barns, semi-open barns,
and open barns.

When examining some studies conducted in different provinces, it has been reported that existing businesses in
Kayseri province prefer tied-stall barn types, with 75.0% (Sahin, 2009), in Cankiri province, 73.9% (Yildiz, 2013), in
Sakarya province’'s Hendek district, 43.8% (Karaca, 2020), and in Austria, 40.2% of the businesses prefer tied-stall barn
types (Klein-Jobstl et al., 2015).
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Furthermore, when juxtaposed with the study by Ozsaglicak and Yanar (2022), which focused on cattle enterprises,
a distinct pattern emerges. In the present study, 95.0% of cattle enterprises reported closed barns, while 4.8% and
0.3% had semi-open and open barns, respectively. This variation in barn types among cattle enterprises highlights the
nuanced preferences and practices within different regions or populations. The results suggest a higher inclination
towards closed barns in the current investigation compared to the findings of Ozsaglicak and Yanar’s study. These
disparities could be attributed to various factors, including geographical, climatic, or management differences that
influence the choices of barn types among livestock owners.

= Closed = Semi-open = Open

% 34%

Q>

Figure 6. Barn types

Demir et al. (2014) in a study conducted in Kars province, 95.1% of the barns are closed and 4.9% are semi-open barns
and 83.1% of closed barns The vast majority of them are of fixed-attached barn type. In another study, % 97 of barns
are closed and 3% are open (Kaygisiz and Tumer, 2009) while Yaylak et al. (2015), in their study in Odemis district of
izmir province, 8.7% of the barns were closed, 15.2% semi-closed and 76.1% were open

Cattle barn capacity

The average capacity of the barns was determined as 28 cattle. In the study, barn capacities vary, 6% of the enterprises
have a capacity of 1-5, 14% of 6-10, 42% of 11-20 and 18% of 21-50, and barns with a capacity of 51 and more was not
observed (Figure 7).

Figure 7. Barn capacity of the owners

The majority of enterprises opt for stone in constructing barn walls, concrete for barn floors, sheet metal for barn roofs,
and wood for feeders. According to a report by Kaygisiz and Timer in 2009, briquettes are employed as a heating
source in 40.0% of the existing cattle barns in Kahramanmaras province.

In a separate study conducted by Mundan et al. in 2018 in Sanliurfa province, it was documented that the wall-
building material 69.7% briquette, 11.9% stone and 18.4% bricks were used. It has been determined that it is the most
common occurrence in cattle barns in Giresun province, the stone material at 62.5%, then briquette at 27.9%, wood
at 8.6% and adobe at 1.1% (Tugay and Bakir, 2006).

Differences between regions, climatic, and economic levels and growers' differences between provinces occurred due
to preferences and habits arising from socio-demographic differences.

Animal feeding

For economical and rational animal feeding, it is necessary to take into account the genetic characteristics of the
animals as well as their productivity, physiological state (pregnancy), health status and environmental conditions.
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Within the scope of the research, it was found that 22% of the examined existing enterprises did not provide animal
feed based on different ages and genders. Animal feeding was implemented with the same content and amount
while 41% of the businesses stated that grouped and 37% stated that they partially implemented (Figure 8)

= Grouped
= Non grouped
\. = Partially

Figure. 8. Animal feeding methods

In the study, animal feeding practises was presented in Figure 9. In the research, 43.3% of the enterprises stated that
they procured by purchasing the roughage, 22.5% of them by groving and rest of them 34.1% declared that they
both by growing and puchasing to meet requirments of the enterprises

both

by purchasing

by purchasing by growing both
m Concantrate feed 49 39 31

m Roughage 48 72 41

Figure 9. Concentrate and roughage procure situations of the enterprises

It was found that 41% of the enterprises acquired concentrated feed through a dealer, 33% fed their animals with
the grains they grew, and 26% of both by purchasing and growing. The most important problem of farms is the high
forage and concentrate feed prices.

They stated that most of the existing enterprises visited within the scope of the research had difficulties in supplying
feed. It has been observed that the enterprises which stated that they did not have difficulties in supplying feed, also
carried out plant production activities and used products such as wheat, barley, corn straw and straw obtained from
them as animal feed.

In addition, the rate of growing forage crops and silage corn in farms is also low. It was observed that 40% of the
breeders within the scope of the research used silage in animal feeding, while 60% did not use silage and did not even
know what silage was.

Reproduction

Reproduction is considered the basis of animal breeding and is an indispensable condition for continuity in animal
production. The main goal in dairy cattle enterprises is to obtain one offspring per year from each cow. Necessary
conditions must be created for healthy reproduction to occur in enterprises. For healthy reproduction and fertility,
animals must be fed well and balanced, preventive medical measures must be taken, and shelter and care conditions
must be improved. In addition to the factors listed above, for healthy reproduction and successful fertility in cattle
farms, it is of great importance to follow the estrus cycle of the animals well and perform timely breeding or artificial
insemination. Within the scope of our research, the most common reproductive problems in enterprises, as well as
estrus monitoring and breeding methods used (natural and artificial insemination) were examined. In the research, it
was determined that 69% of the breeders observe estrus (heat) and 31% did not (Figure 10).

When the study examined which method breeders preferred in Insemination, It was determined that while almost
all of the enterprises (94%) preferred natural insemination by using sire instead of artificial insemination, 6% of the
enterprises applied the artificial method only (Figure 11).

In a study conducted in Giresun province by Tugay and Bakir (2011) reported that 38.9% of the enterprises performed
artificial insemination and 58.2% performed natural insemination. The rate obtained in this study was found to be
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higher than performing artificial insemination.

& -

Figure 10. Estrus observation

6%

| = Natural
insemination
= Artificial
insemination

Figure 11. Insemination methods used by breeders

In the study, the answers given by the breeders within the scope of the research regarding the time intervals in which
they inseminated the cows after they came into heat. Accordingly, 46% of the breeders declared that they had it done
in the first 0-4 hours after the heat was observed, 40% of them after 5-10 hours and the rest of 14% was 11-18 hours
(Figure 12). Traditionally, the optimal timing for artificial insemination (Al) in cattle has been conventionally linked
to the onset of estrus, occurring within 6 to 24 hours from the initial signs of estrus. Nevertheless, recent research
indicates a shift in this interval, proposing that Al should be conducted within 16 to 6 hours before ovulation, thereby
aligning it more closely with the conclusion of the estrus period.

m0-4h ®m5-10h =11-18h

Figure 12. insemination timing
Milking

In cattle farms, ensuring the health of udders and maintaining hygiene during the milking process are crucial factors
influencing the quality and dependability of the obtained milk. The way and conditions of storage of milk after milking
are other important factors regarding the safety of milk. It has been determined that milking is generally done twice
a day (99%) in farms, in the morning and evening, and in a very small number of farms (1%) in large capacity modern
enterprises milking is done 3 times a day (Figure 13)

Cows are typically subjected to two milking sessions per day, although the frequency may vary based on the farmer’s
management strategy. The most prevalent approach involves milking at least twice a day, ensuring the comfort of the
cows as their udders have a limited capacity to hold milk before requiring expulsion.

It has been found in a study conducted in Erzincan by Sagdalcik and Yanar (2022) that The rate of enterprises where
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milking is done once a day is 1.4% and done twice is 98.6%

It was determined that 86% of the milking was done by hand and 14% of the milking was done by machine in a village
where there was only a cooperative (Figure 14). Aksoy et al. (2014), in a study conducted in Erzurum province, found
the rate of enterprises milking by hand as 88.7%. Kocyigit et al. (2016) found that 85% of milking by hand in a study
conducted in Hinis district of Erzurum province.

In a study conducted in Erzincan province, it was reported that in 47.4% of the enterprises, milking is done manually,
in 47.1%, mobile milking machines are used, and in 5.5%, milking is carried out in milking units (Ozsaglicak & Yanar,
2022).

A study conducted in the Tekkekdy district of Samsun province, it was found that in 31% of the enterprises, milking is
done manually and in 69% of made by milking machines (Kaygisiz and Ozkan,2021)

1%

ETwicea day ™3 times a day

Figure 13. Milking time

mby hand mby millking machine

Figure 14. Milking methods

Within the scope of the research, 90% of the breeders pay attention to milking hygiene including the pre- and post
milking routines as well as the cleanliness of the equipment used to milk the cows. Premilking procedures such as
dipping, dry wiping, fore stripping, and cleaning or drying of the teats and teat ends.

Within the surveyed enterprises, the study revealed that 47.4% employed manual milking techniques, 47.1% utilized
mobile milking machines, and 5.5% conducted milking in designated milking parlors. Furthermore, a significant
94.1% of breeders practiced udder cleaning and disinfection both before and after the milking process. Notably, the
research found that only 47.7% of the enterprises underwent regular checks for mastitis. (Ozsaglicak and Yanar,2022)

Marketing

A small proportion of this milk (1%) was marketed as raw milk only and the rest of the milk in the enterprises was sold
after processing into different products such as 48% yoghurt, 45% cheese, and 6% butter (Figure 15).

In the Giresun region, dairy farming businesses evaluate their milk as butter, yogurt, cheese, raw milk, and curd, as
reported by Tugay (2007). In another study conducted in Agri province, 15.1% of the operators reported selling their
produced milk to milk collectors, 2.8% to dairies, and 82.1% reported using it in other ways (for household needs,
selling to interested parties, etc.) Bakan (2014).
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= Cheese
= Yoghurt
= Butter

Raw milk

Figure 15. Raw milk marketing methods of the enterprises

Animal Health and Veterinary services

The study outcomes indicate that nearly all enterprises (99.2%) prioritize protective vaccination. Veterinary services
are sought by a substantial 90.9% of the enterprises, with 70.4% seeking veterinary care only when a disease
is observed, and 29.6% opting for regular veterinary check-ups. Common animal diseases seen were declared as
brucellosis, mastitis, foot and mouth disease (FMT), theileria and septicemia (Figure 16). A study conducted by Bakir
and Kibar (2019) in Mus province, determined the incidence of mastitis (64.7%) in cows raised in enterprises is higher
than in this study (5,8%).

Theileria;

Ve

Figure 16. The most common animal diseases

One of the most effective health protection methods for animals is vaccination. Vaccinating on time and correctly
can minimize the risk of disease in animals. The quality of the vaccines used, cold chain application, the vaccination
schedule and the method of administering are important factors affecting the disease-preventive effectiveness of
the vaccine. It has been determined that failure to vaccinate on time causes widespread epidemic diseases, especially
FMD, and serious economic losses.

CONCLUSION

The majority of the cattle farms under investigation are small enterprises. This situation means that they cannot
specializein animal production and prevents them from increasing production. As far as animal diseases are concerned,
foot and mouth disease and mastitis are particularly prevalent in the district. It was found that vaccinations and other
health protection measures are not effectively implemented on the farms. Cattle farms in Diyarbakir suffer from high
input costs for production. It was determined that the type of organization in the cooperative structure is not very
common in cattle farms and there is only one cooperative in the district. For sustainable livestock production, the
relevant public institutions and organizations need to work more intensively and carry out training, monitoring and
evaluation activities to increase productivity per animal on farms, train operators in herd management.

To ensure sustainable animal production in the Kayapinar district, it is imperative for relevant public institutions and
organizations to intensify their efforts. This involves conducting comprehensive training, monitoring, and evaluation
activities aimed at increasing productivity per animal. Operator training on herd management, care, feeding, and
animal health is essential. Addressing existing challenges within enterprises will contribute to meeting expectations
and fostering a more sustainable and efficient cattle breeding sector in the region. Overall, this research serves as a
valuable resource, providing essential data for understanding and addressing the general structure of cattle breeding
in the Kayapinar district of Diyarbakir province.
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