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ABSTRACT

In this study, a survey was conducted with 400 enterprise owners to
determine the current situation and problems related to the
structural characteristics of the barns in cattle enterprises located in
the central county of Agri province. The data obtained were
transferred into Microsoft Excel program. Frequency analysis was
performed in SPSS statistical program. Findings were evaluated
through graphs obtained from proportional values. It was
determined that 66% of the enterprises had free-stall closed barns,
the barns in 48.5% of the enterprises were used for less than 10
years and the barns were generally detached (98.5%). The building
material for the walls of the barns was mostly stone (72.8%), and
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sheet metal (72.8%) was the most preferred material for the Manure
construction of the roof, and the floors were generally made of
concrete (88.8%). The feed alley (15%) and automatic waterers (2.8%)
are available in a small percentage of the barns. It was determined
that 88% of the cattle farms have individual calf units, and calves in
most enterprises are housed in separate group sections (87.5%) in
the same barn. Only 15% of the enterprises used bedding and 85%
did not have bedding material. The majority of the enterprises
watered the animals with buckets (51.5%) and the village’s fountain
or trough (43.8%). It also found out that 62.3% of the enterprises
implemented general cleaning and 99.3% cleaned the manure with
human resources. Furthermore, 94.5% of the enterprises stored the
manure near the barn without any cover. In addition, 72.5% of the
cattle farms utilized manure for heating purposes, and 51% used it
as fertilizer in their field. As a result of the findings, it was
concluded that the information support and investment incentives to
be given to the enterprises and the training of breeders could be
helpful to ensure profitable livestock production in the region.

Agn li Merkez Ilgesi Sigircilik Igletmelerinin Barinak ve Cevre Ozellikleri

OZET Zootekni

Bu c¢alismada Agr ili merkez ilgesinde bulunan biyikbas

hayvancilik igletmelerinde barinaklarin yapisal 6zellikleri ile ilgili Aragtirma Makalesi
mevcut durum ve sorunlar1 belirlemek amaciyla 400 isletme

sahibiyle anket yapilmis olup elde edilen veriler Microsoft Excel Makale Tarihgesi
programina girilerek SPSS istatistik programinda frekans analizine Gelig Tarihi  :30.08.2021
tabi tutulmustur. Bulgular oransal degerlerden olusturulan grafikler Kabul Tarithi :19.11.2021
tizerinden degerlendirilmigtir. Isletmelerin %66’siin bagh duraksiz

kapali ahirlardan olustugu, %48.5’inin ahirlarin1 10 yildan daha az Anahtar Kelimeler

kullandiklar1 ve ahirlarin genellikle miistakil (%98.5) oldugu
belirlenmigtir. Kullanilan ahirlarin duvarlarinda yap:1 malzemesinin
genellikle tas (%72.8) oldugu, catisinda cogunlukla sac (%72.8)
kullanildig1 ve ahirlarinin tabanlarinin “beton” (%88.8) oldugu tespit
edilmistir. Ahirlarda yemlik yolu (%15) ve otomatik suluklarin
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(%2.8) cok az isletmede mevcut oldugu tespit edilmistir. Isletmelerin
%88’inde ayr1 buzagi bélmesi bulundugu, cogunlugunun ayni ahirda
ayri grup bolmesinde (%87.5) barmdirildig1 tespit edilmistir.
Isletmelerin sadece %15'inin yataklik kullandigi, %85’ inde yataklik
materyal bulunmadigi saptanmistir. Igletmelerin  ¢ogunlugu
hayvanlarin su ihtiyaclarini kova ile (%51.5) ve kdy cesmesi-yalak
(43.8%) ile sagladig1 tespit edilmistir. Isletmelerin %62.3%iinde genel
temizlik yapildigi, %99.3intn glibreyi insan gicu ile temizledigi,
%94.5’inin giibreyi ahir yakininda biriktirdigi, %72.5'inin ise giibreyi
yakarak ve %51’'inin tarlada giibre olarak degerlendirdigi
belirlenmigtir. Elde edilen bulgular neticesinde bolgedeki isletmelere
verilecek bilgi destegi ve yatirim tegvikleri ile ayrica yetistirici

egitimleri  yapilarak  isletmelerin

karh bir

hayvancilik

yapabilmelerine olanak saglanabilecegi sonucuna varilmigtir.
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INTRODUCTION

Agr1 is one of the provinces in the TRA-2 Region. The
ecological conditions and natural structure of TRA-2
Region (Agri, Kars, Igdir, and Ardahan) is quite
suitable for animal husbandry. Livestock production
has strategic importance for the region, because it
provides materials to many sectors and prevents
migration from rural areas to big cities. TRA-2 region
has an important place in Turkey in terms of cattle
presence, the number of continental cattle breeds,
and milk production (Yilmaz et al. 2014). The
information obtained from the studies conducted in
the province of Agri1 indicated that the economy and
industry of the province of Agr1 depended largely on
agriculture and livestock production (Cimen et al.
2006; Ar16z and Giiner 2007; Erhan 2019).

There are 34301 livestock enterprises in the province
of Agri, including 22915 cattle, 11122 sheep and goat,
and 264 beekeeping enterprises. Regarding cattle
number, Agr1 province ranks 3rd in its region and
11th in Turkey with 411183 head cattle.
Approximately 2.26% of the cattle population in
Turkey is reared in Agr1 province and 66.6% of the
cattle presence in the province consists of pure
continental breeds and their crossbreds (Anonim
2020).

The enterprises in which cattle breeding is performed
in Turkey differ among regions and provinces, and
counties in terms of structural characteristics.

Survey studies were conducted to examine the
current structural characteristics of cattle farms to
provide important information about Turkey’s
livestock production. For this purpose, various studies
have been carried out to determine the status and
problems of cattle enterprises located in different
regions of Turkey (Kaygisiz et al. 2008; Kaygisiz and
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Tuamer 2009; Han and Bakir 2010; Seker et al. 2012;
Tilki et al. 2013; Kogyigit et al. 2015; Guler et al.
2017; Kilic and Eryilmaz 2020; Kaygisiz and Ozkan
2021) and other countries (Dou et al. 2001; Millogo et
al. 2008; Vasseur et al. 2010; Sheppard et al. 2011;
Costa et al. 2013; Klein-Jobstl et al. 2015; Moges
2015).

In the studies conducted to determine the current
situation of cattle farms and related problems in
Turkey, it was demonstrated that the breeders were
old, their level of education and knowledge about
animal husbandry were low, their forage production
was insufficient to meet the roughage needs of the
animals in the enterprises. Furthermore, it was also
revealed that the farmers were unconscious about
care, feeding and housing of the animals. They did not
pay attention to the hygiene rules in milking and
milk storage, and they were insufficient in
organization and marketing (Sahin et al. 2001;
Koyubenbe 2005; Yilmaz 2005; Boz 2013).

This study was carried out to determine the current
situation of the cattle enterprises regarding the
structural characteristics, types of equipment used in
the barn, and environment in the central county of
Agr1 and reveal the problems related to them.

MATERIAL and METHODS

The survey study was carried out on the owners of
randomly selected dairy cattle enterprises in the
central county of Agr1 province, and the data obtained
from the questionnaire constituted the material of the
study. The enterprises were visited and the current
situation was revealed through observation and
survey questions.

Mathematical expressions can have many distinct
aspects that must be evaluated by different solution
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strategies (Hosseinpour et al. 2018). Since the
variance is unknown as well as the population is
limited and there are qualitative variables dependent
on probability, the method whose formula is given
below was utilized for the determination of the
sample size of the research (Arikan 2007).

3 N.t%p.q
~ (N—-1).D2 +t2.p.q

n

In this formula;

n=Minimum number of necessary samples,
N=Population size, D=Acceptable or desired sampling
error (5%), t=Table value (t=1.96 for a= 0.05), p=The
rate to be calculated (0.5), q=1-p.
5852.(1.96)2.0.5. (1 — 0.5)

n= (5852 — 1).(0.05)2 + (1.96)2.0.5. (1 — 0.5)
With the formula written above, the estimated
sample size was calculated to be approximately 361.
According to this result, the number of surveys was
increased by 10.9% and the number of surveys to be
conducted in the villages of the central county of Agri
province was determined as 400. The survey was
conducted using simple random sampling method.
The data obtained from survey work were transferred
to Excel 2010 computer program. The percentage
values were obtained using frequency analysis in a
descriptive statistical method available in the SPSS
statistics program (SPSS 2004). Graphs were
produced by using the proportional values and the
results were interpreted.

= 360.55

RESULTS and DISCUSSION

Closed barns, which are quite common in the Eastern
Anatolia region can be tie-stall or free-stall. In this
study, it was determined that 66% of the barns in the
central county of Agr1 province consist of free-stall
barns and 32.8% of them are tie-stall barns, there is
no free system barn in the county and the share of
semi-open free-stall barns (1.3%) is quite low.

Semi-
. open
Ao barn;
Closed, e ) 1.3 %
free-stall & gy
barn; |eeiaeegegets |
86.0 % wmatama | Closed,
’ y | tie-stall
e " barn
32.8 %

Figure 1. Type of barn
Sekil 1. Ahir tipi

In many studies carried out in Turkey, it was
reported that the percentage of free-stall barns is

higher than findings of the present study (Kaygisiz
and Timer 2009; Ugurlu and Sahin 2010; Seker et al.
2012; Tilki et al. 2013; Sahanoglu and Kocak 2014).
The percentage of tie-stalls barns in this study
(32.8%) is similar to the studies conducted in other
regions of Turkey (Yenice and Savas 2016; Can and
Boga 2019; Demirhan and Yenilmez 2019). On the
other hand, Dou et al. (2001) reported that 68.0% of
the cattle enterprises in the Pennsylvania State have
tie-stall barns. Sheppard et al. (2011) stated that less
than 31% of the barns in Western Canada and 80% of
the barns in St. Lawrence Plains are the tie-stall
types. Working in this type of barn has some
inadequacies that cause tedious problems in
important routine works such as feeding, manure
cleaning, milking, and watering the animals. Thus, it
has been reported that the younger generations,
especially women, did not want to perform the hard
daily work in such enterprises and there was a lack of
welfare for animals (Anonim 2018). In addition, Valde
et al. (1997) pointed out that tie-stall barns had
higher rates of clinical mastitis and suggested that
free-stall barns should be preferred over tie-stall
types for lower disease incidence and higher fertility.
It was also reported that free-stall barns are the most
commonly used housing system in dairy cattle
breeding, but they were economical in enterprises
with 60 or more dairy cattle (Gokalp 2019).

Responses given by the participants to the
questionnaire revealed that 72.5% of them were
satisfied with their barns, and that 27.5% of the
participants stated that their barn was insufficient to
meet their needs because it was small (67.6%) or old
(32.4%) in the central county of Agr1 province (Figure
2a and b).

The question related to the effect of the barns on the
health of humans and animals demonstrated that
respectively 96.5%, %81.3, and %90.3 of the
respondents did not accept adverse influences of the
barns on the health of humans, animals as well as the
milk yield of the cattle (Figure 3a, b, ¢). On the other
hand, different results were reported in the studies
conducted on other provinces or counties of Turkey.
Tilki et al. (2013) reported that in Kars province
structure of the barns had a negative impact on the
health of enterprise owners (48.79%), the milk yield of
the animals (60.92%), and the development of the
animals (57.04%). Similarly, Aydin et al. (2016)

reported that the structure of the barn in Hims
county of Erzurum province adversely affected the
health of 88.8% of the enterprise owners as well as
milk yield and development of the animals in 88.6%
and 81.0% of the enterprises, respectively. The
differences between the results of these studies and
the present study could be attributed to the local
enterprise owners’ lower sensitivity and awareness
level on the subject.
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b Yes; 9.8
%

Insufficie .
nt; 27.5 % ‘ N
\~ Sufficient
72.5 %
a

Yes; 18.8 %

Old; 32.4
%

Small; 67.6
%

b

No; 81.3
Figure 2. The status of the barn buildings sufficiency 0%

(a) the reasons for insufficiency
Sekil 2. Ahirin yeterlilik durumu (a) ve yetersizlik Figure 3. Does the Barn have adverse effect on the

nedeni (b). health of the enterprise’s owner (a),
development of animals (b) and milk yield

Yes: 3.5 of the cows?
a o Sekil 3 Ahir igletme sahibinin saghgini (a),

hayvanlarin gelisimini (b) ve hayvanlarin
stit verimini (¢) olumsuz etkiliyor mu?

While 48.5% of the enterprise owners who
participated in the survey study indicated that they
used their barns for less than 10 years, 35.3% stated
that they used the barn for 11-20 years, 13.0% for 21-
30 years, and 3.3% for more than 31 years (Figure 4).
A large majority of the barns were detached (98.5%)
in the central county of Agr1 Province. The percentage
of the barn buildings younger than 10 years were
reported as 19.6% in Hinis county of Erzurum
province by Aydin et al. (2016). The findings of Giiler
et al. (2017) were similar to the present study with a
40% barn percentage used less than 10 years.
However, the share of detached barns (75%) was
higher.

The share of detached barns in previous studies are
higher than in present study with the percentages
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reported as 63.0% in Kahramanmaras (Kaygisiz and
Tiimer 2009), 77.0% in Mus (Seker et al. 2012), and
70.7% in Hinis county of Erzurum province (Aydin et
al. 2016). However, Han and Bakir (2010) in Ergani
county of Diyarbakir province, Koseman ve Seker
(2016) in Malatya, Giiler et al. (2017) in Narman
county of Erzurum province, and Bakir and Kibar
(2020) in Mus province reported similar findings for
the percentages of detached barns (90.4%, 91.9%,
85.8%, and 75% respectively). An increase in the
number of detached barns over the years is desirable
in terms of animal health, welfare, and milk yield
traits.

Stone (72.8%) and briquette (24.3%) were mostly used
as building materials on the walls of the barns
(Figure 5). The use of stone as a wall building
material in the central county of Agr1 province is
quite common because it is supplied easily and
economically in the region. Many researchers
reported that the stone material was widely used in
the construction of animal barns, especially in
foundations and walls (Tugay and Bakir 2006; Han
and Bakir 2010; Seker et al. 2012; Tilki et al. 2013;
Das et al. 2014; Ozyiirek et al. 2014).

It was determined that the roof of the barns in the

county was mostly made of sheet metal (72.8%) and
some of them had no roof and were made of soil (mud)

11-20 (22.8%) (Figure 6). Ozyirek et al. (2014),
years;... Bardakcioglu et al. (2004) and Giiler et al. (2017)
reported the percentages of sheet metal usage as a
roofing material as % 64.7, % 56.5, and %48.1 in
Cayirhi county, Aydin province, and Narman county,
21-30 respectively. It was reported by Bakir and Kibar
years; (2020) that the percentages of the gable, mudbrick,
13.0 % and concrete as the roof material of the barns in Mus
province were 61.6%, 30.8%, and 7.6% respectively. In
<10 years; 31>years; addition, researchers stated that the differences
48.5 % 3.3% among barns were related to whether the barn was
Figure 4. Usage time of the barns under the house or detached, and there was a positive
Sekil 4. Ahir1 kullanma stiresi. relationship between the rate of barns under the
house and the mud rooftop.
80% 72.8%
70%
60%
50%
40%
30% 24.3%
20%
10% 1.5% 05% 0.3% 0.8%
0%
Stone Mudbrick Brick Briquette Wood Gas concrete
Figure 5. Building materials used for the construction of barn walls
Sekil 6. Ahir duvarlarinda kullanilan yap1 malzemeleri
80% 72.8%
70%
60%
50%
40%
30% 22.8%
20%
10% E 0.5 % 0.3 % 2.5% 1.3%
0% A
Sheet metal Soil (mud) Wood Roof tile Trapezoidal Others
sheet

Figure 6. Building materials used for the construction of the barn roof

Sekil 6. Ahir ¢atisinda kullanilan yap1 malzemeleri
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The materials used in the building of the barn floor
were concrete in 88.8% of the enterprises (Figure 7).
It was determined that in 10.0% of the enterprises the
barn floor was made of stone and the material of the
barn floor was soil only in 1.0% of the enterprises. It
is suggested that the floor of the animal barns should
be stable, impermeable, resistant to chemicals and
urine, and easy to clean (Ozhan et al. 2009; Yildiz
2013).

100% — 88.8%

80%

60%

40%

20% 10.0%

: S T
o Concrete Stone Soil Wood

Figure 7. Building materials used in the construction
of barn floor.
Sekil 7. Ahir tabaninda kullanilan yap: malzemeleri.

In many studies conducted in different provinces and
counties of Turkey, it was reported that the use of
concrete as a building material in the floors of the
barns was quite common (Yener et al. 2013; Ozyiirek
et al. 2014; Mundan et al. 2018, Demirhan and

120%

100.0% 99.0%

100%
80%
60%

40%
0,
20% 15.0%

2.8%

Feeder

Feed alley Automatic Windows

waterer

Figure 8. Structural elements found in the barn.
Sekil 8. Ahirda bulunan yapilar

If the number and size of windows are sufficient in
closed barns, there is no need for electrical lighting.
The windows are important in the planning of barns
in terms of ventilation and lighting. Window area
should be 1/15 - 1/20 of the barn floor area to provide
enough light (Ozhan et al. 2009). In response to the
question asking how they illuminate the barn during
the day, %39.3, 37.3%, 23.5% of the farmers

Yenilmez 2019; Bakir and Kibar 2020). Sahanoglu
and Kocgak (2014) stated that the barn floor material
was concrete in all farms in Afyonkarahisar province,
and plain concrete (without notches) floor material
negatively affects animal welfare due to the lower
usage of stalls and beddings. The rest and the level of
welfare of animals increases in enterprises that use
stalls and beddings (Haley et al. 2000; Ondarza 2000).
The concrete (74.4%) was also reported to be the most
commonly preferred floor material for cattle barns in
the state of Pennsylvania, USA (Vasseur et al. 2010).

Figure 8 illustrates the structural elements used in
the barns of the cattle enterprises in the central
county of Agr1 province. It was revealed that there
were generally standard structural elements in the
barns, only a minority of the enterprises had feed
alley (15%) and automatic waterers (2.8%) that would
make the daily work easier.

The number of enterprises having feed alleys and
automatic waterers in their barns was low in other
studies, as well. It was found out that only 6.3% of the
cattle farms in Narman county have a feed alley and
6.7% have automatic waterers, percentages of the
enterprises having other structural elements (feeder,
window, urine drainage channel, chimney, vents)
were reported to be at similar levels with the present
study (Giiler et al. 2017). It was reported that 78.1%
of the enterprises in Nigde province do not have
ventilation chimneys in their barns (Unalan et al.
2013).

89.3%
74.5%
19.8%
Urine Chimney Ventilation
drainage holes
channel

respectively replied that they illuminate the barn by
both electricity and windows, by windows, and by
electricity (Figure 9). Similar results concerning the
lighting of the barns (63.5% natural, 36.5%
electricity) were reported by Aydin et al (2016) in
Hinis county of Erzurum province. It was also
reported by Das et al. (2014) that almost all of the
barns in Bing6l province were illuminated by
electricity and the number of enterprises that provide
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natural illumination was very few. The percentage of
barns illuminated by electricity was relatively low in
the central county of Agri province. However, this
type of lighting decreases income since it is an
important expense for cattle enterprises. Thus, the
use of natural lighting in the daytime through
windows should be more widespread among breeders
since it is more economical.

Both
39%

Windows
37%
Electricit  —
y
Figure 9. The methods of lighting the barn in the day
time

Sekil 9. Ahirlar1 Giindiiz Aydinlatma Yontemi

The number of windows in the barns is important in
terms of lighting and this number may vary according
to the size of the barn. As shown in Figure 10, the

25% 23.5%
20%
° 16.8%
15%
9.8%
10%
5%
0.8% 1.0%
0% e PR |
None 1 2 3 4

Figure 10. Number of windows available in the barn.
Sekil 10. Ahirda bulunan pencere sayisi

40%
35%

30%

15%
10% 8.5% 7.8%

©
0%

1 2 3 4 5

33.8%

Figure 11. Number of chimneys in the barn
Sekil 11. Ahirda bulunan baca sayisi

17.0%

4.5%
2.0% i
[ |
5 6

percentage of enterprises with 3-6 windows in the
barn was considerably high (75.1%). Similarly, Aydin
et al. (2016) indicated that the barns with 3 (36.3%)
and 4 (40.0%) windows were quite common in the
enterprises in Hinis county of Erzurum province.
Giiler et al. (2017) reported that the percentage of the
barns with 2 windows (47.5%) were widespread in
Narman county and this was followed by the barns
with 4-5 windows.

The number of ventilation chimneys in the barn is
important for removing the hot and dirty air,
excessive humidity, bad odor, and gases. The number
of chimneys differs among enterprises just as the
number of windows. It could be seen in Figure 11 that
the percentage of enterprises with 2-4 chimneys was
quite high in the central county of Agri province.
Similarly, Aydin et al. (2016) reported that most
enterprises in Hinis county of Erzurum province have
2, 3, and 4 chimneys in their barns. In Narman
county of Erzurum province, it was revealed that the
majority of the enterprises have 1 or 2 (45.7% and
40.0%) chimneys in the barns (Giiler et al. 2017).
Tilki et al. (2013) determined that there were no
ventilation chimneys in 6.3% of the enterprises in
Kars province, while there was only 1 ventilation
chimney in 3.6% of the surveyed enterprises.

17.8%

0,
9.8% 18% 4.8%
| p— _ -
6 7 8+
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Of the survey participants, 91.5% indicated no was also found out that the calves in the majority of
separate pens or sections for sick animals and cows to the enterprises (87.5%) were housed in the separate
give birth in the barn. However, only 8% of them group sections in the same barn, and the calves in a
stated that there was a separate section in their small percentage of the enterprises (12.3%) were kept
barns. The breeders should be taught that keeping in the same barn with their dams (Figure 12b). There
sick animals in a separate place is highly beneficial was no enterprise having individual calf units in their
for preventing the spread of diseases. Similar to the barns in the central county of Agri province. In the
findings of the current study, Sahanoglu and Kogak studies conducted in Turkey, it was reported that
(2014) reported that the presence of maternity wards keeping calves in separate group sections in the same
(2.0%), sick animal pens (1.0%) and manure storage barn is common. The percentages of the enterprises
(8.9%) in farms in Afyonkarahisar province was quite having separate group sections for calves in their
low and this could adversely affect the welfare of barns were reported as 93.9% in Aydin province
animals. (Bardakcioglu et al. 2004), %76.6 in Kars province
It is known that raising the calves separately in the (Tilki et al. 2013) and %64.4 in Narman county of
barn or keeping them in a separate place called the Erzurum province (Giiler et al. 2017). It was also
calf unit is favorable for the health of the calves. In reported that 72.3% of the enterprises in Nigde
the present study, it was revealed that 88% of the province have calf units in the barns (Unalan et al.

enterprises had separate calf units (Figure 12a). It 2013).

b

a No;
12.0% 100% 87.5%
80%
60%
40%
12.3%
20%
0.0% 0.3%
O% | H
In separate In the same In the In another
group pens in barn with the individual calf  barn, in a
Yes; same barn dam pen in the same separate pens
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Figure 12. Status of having separate compartment for calves in the barn (a) and housing type of the calves (b)
Sekil 12. Ahirda buzagilara ait ayri bir bolme bulunma durumu (a) ve barindirma sekli (b)

The percentage of the cattle farms raising the calves county of Erzurum province (Aydin et al. 2016) and
in separate units before weaning is lower than the 65% of the dairy cattle enterprises in Usak
percentages reported as % 87.9 in Canada and % 67.0 (Demirhan and Yenilmez 2019) did not use bedding
in the USA by Vasseur et al. (2010). This difference materials in the cattle barns. It was also found out
may be due to the fact that the cattle farms in that stems of different grains (54.4%) and dry manure
Canada and the USA are generally large and (35.1%) were widely used as bedding materials in the

intensive enterprises. enterprises in the central county of Agr1 province
It was also determined that in the majority of the (Figure 13b). Likewise, dry manure was reported to
farms, heifers, calves, and dry cows are raised be a common bedding material in Aksaray (Tatar

together (97.5%); only in 2.5% of them they are raised 2007), Hims county (Aydn et al. 2016), Narman

separately. These findings agree with the finding of county (Giiler et al. _2017)’ and dairy farms in Usak
Aydin et al. (2016) and Giiler et al. (2017). (Demirhan and Yenilmez 2019). It was reported by

Heinrichs et al. (1987) and Vasseur et al. (2010) that
the use of straw and stem of different grains as
bedding material was much higher in developed
countries. Additionally, it was also revealed that 60%
of the cattle barns in Kahramanmaras used wheat
straw as bedding material (Kaygisiz and Tiimer
2009).

The percentage of respondents that use bedding was
found to be very low in the current study. Only 15% of
the surveyed enterprises used bedding for cattle and
85% of them did not have bedding material in their
barns (Figure 13a). Similarly, it was reported that
93.4% of the enterprises in Diyarbakir (Han and
Bakir 2010), 55.9% of the enterprises in Mus (Seker
et al. 2012), 79.7% of the enterprises in Nigde
(Unalan et al. 2013), 81.0% of the enterprises in Hinis
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Yes;
15.0%

No; 85.0% %

Dried
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35.1%
Grain
stem;
54.4%

Grain
straw;
10.5%
Figure 13. Status of bedding usage in the barn (a) and
the type of bedding used (b).
Sekil 13 Yataklik kullanma durumu (a) ve Kullanilan
yatakhk tiirleri (b).

In reply to the question of which methods were used
to meet the need of animals for drinking water, 51.5%
of the respondents stated that the majority of the
enterprises provided the water needs of the animals
with buckets (51.5%) and the village fountain or
trough (43.8%), a small percentage of the animals
were watered by automatic waterers (3.0%) or by
filling the feeders with water (1.8%) (Figure 14).

60% 51.5%

50% 43.8%

40%

30%

20%

10% 3.0% 1.8%
0% h !

Figure 14. The methods used by the enterprises for
meeting the water needs of animals.
Sekil 14. Isletmelerde hayvanlarin su ihtiyaglarini
karsilamak i¢in kullanilan metotlar.

The village fountain or outside watering method was
reported in 85.0%, and 69.0% of the cattle farms in
Cukurova region as well as in Van province by Yildiz
(1988) and Bakir (2002) respectively. Additionally, a
higher percentage (% 100.0) of trough usage was also
reported in Bingél province by Das et al. (2014).

As in the central county of Agr1 province (3.0%), other
studies carried out in Turkey confirmed that
automatic watering systems are not commonly used
in cattle barns. In various regions of Turkey,
percentages of enterprises using automated watering
systems were reported as 9.0% in Van (Bakir 2001),
18.0% in Ankara and 10.6% in Aksaray (Tatar 2007),
22.4% in Hinis county (Aydin et al 2016) and 6.7% in
Narman county (Giiler et al. 2017). The percentage of
automatic watering systems in dairy cattle farms in
Afyonkarahisar province was stated as 18.8%, and
most of the enterprises (81.20%) used buckets,
wheelbarrows, and feeders as waterer (Sahanoglu and
Kocak 2014). In addition, animals in Afyonkarahisar
were watered after feeding, and it was pointed out
that this practice led to a welfare problem since the
water intake of animals was restricted.

Answers given by the owners of the enterprises to the
questionnaire demonstrated that the animals are
watered 3 times a day in 87.0% of the cattle farms in
the cenral county of Agr1 Province. Similarly, it was
reported by several researchers that watering of the
animals 3 times a day in cattle enterprises was also
widespread practice in other regions of Turkey
(Akman and Ozder 1992; Aydin et al. 2016; Giiler et
al. 2017).

The status of practicing general cleaning (including
disinfection, dye, and whitewashing) in the barns of
the enterprises and the frequency of general cleaning
during the year are presented in Figures 15a and b.
General cleaning of the barns was done in 62.3% of
the enterprises while it was not done in 37.8% of
them. Although the percentage of enterprises that
general cleaning is performed seems to be high, the
share of those in which general cleaning is not
practiced is worrying. It was determined that 72.9%
of enterprise owners who do general cleaning in the
barns clean once a year, and 19.1% clean twice. The
percentage of the enterprises that the barn was
cleaned 3-4 times a year was less. In some studies,
conducted in Turkey, it was reported that general
cleaning was carried out 2 times or more, at least
once a year (Unalan et al. 2013; Aydin et al. 2016;
Giiler et al. 2017).

The manure almost in all of the enterprises was
cleaned by human power (99.3%) and the manure was
stored without any cover near the barn in 63% of the
enterprises in the central county of Agr1 province. The
result was in agreement with findings of (Tilki et al.
2013; Sahanoglu and Kogak 2014; Aydin et al. 2016;
Demirhan and Yenilmez 2019; Bakir and Kibar 2020).
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The dirtiness of the animals in the enterprises paves
the way for the formation of udder diseases, thus
reducing the welfare level of the animals (Ellis et al.
2006; De Wolf 2009). In Canada, percentages of the
enterprises that use lined or cement pits, lagoons or
dugouts and above-ground tanks for manure storage
were 53.0% 39.0% and 10%, respectively (Sheppard et
al. 2011). Meyer et al. (1997) reported that 95.9% of
the surveyed enterprises had storage or treatment
ponds for manure storage in California state of the
USA.

No; 37.8%

Yes;
62.3%
b

80% 72.9%
60%

40%

19.1%
0,
0% ‘
1 2 3 4>

Figure 15. Status of general cleaning (dye-whitewash
and disinfection) practice in the barns of
the enterprises (a) and the frequency of
general cleaning per year (b).

Sekil 15. Isletmelerin ahirlarinda genel temizlik
(Boya-badana, ilaglama ve dezenfeksiyon)
yapma durumu (a) ve yilda genel temizlik
yapma siklig1 (b).

The utilization of manure is classified and presented
in Figure 16. In the Eastern Anatolia Region, manure
is still used for heating purpose in rural areas during
winter season. The enterprises that use manure for
heating were close to half of the farms (48%). While
51.0% of the enterprises in total used manure as
fertilizer in their fields, the percentage of those who
used it only as fertilizer was 26.8%, and the share of
those who used it both for heating and as fertilizer in
the field was 24.3%.
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Ozen and Olug (1997), Kaygisiz and Tiimer (2009),
Boz (2013), Aydin et al. (2016) and Giiler et al. (2017)
stated that the percentage of the enterprises that
utilized the manure as fertilizer in the field was high
in their studies. Unlike Turkey, Dou et al. (2001)
reported that 67.0% - 82.0% of the enterprises in
Pennsylvania store the manure in solid or packaged
form, while Sheppard et al. (2011) reported that the
enterprises in Canada used almost all of the
enterprises for plant production as fertilizer. The
findings of the present study in terms of using
manure as a source of heating in the central county of
Agr1 was similar to the findings of Han and Bakir
(2010) and Bakir and Kibar (2020).

CONCLUSION and SUGGESTIONS

The  determinations and  suggestions made
considering the data obtained as a result of the
survey conducted on the barn and environmental
characteristics of the enterprises in the central county
of Agr1 province can be summarized as follows;

It is necessary to provide technical information and
financial support by the relevant official institutions
to immediately improve the unfavorable barn
conditions in the central county of Agr1 province. In
this context, the barn walls must be made of
briquettes instead of stones to be earthquake
resistant and healthier. The use of natural lighting in
the barns from the windows should be widespread.
Furthermore, in order to reduce humidity, odor, and
temperature, the barns must be furnished with an
appropriate number of chimneys and existing
chimneys must be kept open.

It is highly required to increase the use of bedding in
the enterprises to reduce knee and other injuries,
mastitis incidence and ensure hygienic milk
production in the enterprises. It would be appropriate
to use automatic waterers or install a watering
system inside the barn in order to provide the
animals with a constant water supply. It was also
determined that there are no maternity wards for
pregnant cows in the region’s enterprises, and it
would be beneficial for enterprises to keep a
maternity ward in order to decrease calf mortality
and to raise healthy calves. It is suggested that
cooperation of the relevant institutions for technical
information support, and investment incentives, and
training programs for the farmers are highly required
for profitable cattle husbandry in the county.
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Figure 16. Manure utilization methods
Sekil 16. Giibreyi degerlendirme yontemleri

REFERENCES

Akman, N, Ozder M 1992. Tekirdag Ilinde Ithal
Ineklerle Calisan Igletmelerin  Durumu ve
Sorunlari. Trakya Bolgesi. Trakya Bolgesi 1.
Hayvancilik Sempozyumu 8-9 Ocak-1992, pp. 8-9.
Tekirdag

Anonim 2018. Buytiikbas Hayvan Yetistiriciligi. T.C.
Tarim ve Orman Bakanhgi, Hayvancilik Genel
Muduarlaga,
https://www.tarimorman.gov.tr/HAYGEM/Menu/6/
Buyukbas-Hayvancilik, p. 171.

Anonim 2020. Agri Ili 2020 Yili Faaliyet Raporu.
https://agri.tarimorman.gov.tr/Belgeler
12020%20Y%C4%B11%C4%B1%20Faaliyet%20Rap
oru.doc (accessed 08 2021).

Arikan R 2007. Arastirma Teknikleri ve Rapor
Hazirlama. Asil Yayin Dagitim Ltd., Ankara

Aréz MY, Giiner M. 2007. Agr Ilinde Tarim
Isletmelerinin Tarimsal Yap:r ve Mekanizasyon
Ozellikleri. Ankara Universitesi Fen Bilimleri
Enstitisi Tarim Makinalar1 Anabilim Daly,
Yiksek Lisans Tezi, Ankara 88 sy

Aydin R, Guler O, Yanar M, Diler A, Kogyigit R, Ava
M 2016. Erzurum Ili Hims Ilgesi Sigircilik
Isletmelerinin Barmak Ozellikleri Uzerine Bir
Aragtirma. Kahramanmaras Siitcii.  Imam
Universitesi Tarim ve Doga Dergisi 19(1): 98-111.

Bakir G 2001. Van Iline Ithal Edilen Kiiltir Irky
Sizirlarin Ozel Igletmelere Adaptasyonu. Atatiirk
Universitesi Ziraat Fakiiltesi Dergisi, 32(4): 415-
427.

Bakir G 2002. Van ilindeki Ozel Siit Sigirciign
Isletmelerinin Yapisal Durumu. Yiizinci Yil
Universitesi Tarim Bilimleri Dergisi, 12(2): 1-10.

Bakir G, Kibar M 2020. Mus Ili Siat Sigircihig
Isletmelerinin Barinak Ozelliklerinin
Belirlenmesi. Kahramanmaras Siit¢cii  Imam
Universitesi Tarim ve Doga Dergisi 23(4): 1085-

1095.

Bardakcioglu H, Tirkyilmaz M, Nazhgil A 2004.
Aydin Ili Siit Sigircilik Isletmelerinde Kullamlan
Barinaklarin Ozellikleri Uzerine Bir Aragtirma.
Istanbul Universitesi Veteriner Fakiiltesi Dergisi
30(2): 51-62.

Boz I 2013. Dogu Akdeniz Bélgesi'nde Siit Sigircilign
Yapan Igletmelerin Yapisi, Sorunlari ve Céziim
Onerileri. Kahramanmaras Sutcu Imam
Universitesi Doga Bilimleri Dergisi 16(1): 24-32.

Can ME, Boga C 2019. Nigde Ili Sigwralik
isletme]erinde Atik Yonetimi. Kahramanmaras
Siitcti Imam Universitesi Tarim ve Doga Dergisi
22(2): 260-269.

Costa J, Hotzel M, Longo C, Balcao L 2013. A Survey
of Management Practices that Influence
Production and Welfare of Dairy Cattle on Family
Farms in Southern Brazil. Journal of Dairy
Science 96(1): 307-317.

Cimen A, Cmar O, Faruk K 2006. Agri Ilinin Sosyo-
Ekonomik Yapisi ve Yasam Memnuniyeti
Aragtirmasi. Atatiirk Universitesi Sosyal Bilimler
Enstitiisii Dergisi 8(2): 49-68.

Das A, Inci H, Karakaya E, Sengiil AY 2014. Bingél
Ili Damizhk Sifir Yetistiricileri Birligine Bagh
Sigireihk Isletmelerinin Meveut Durumu. Tirk
Tarim ve Doga Bilimleri Dergisi 1(3): 421-429.

De Wolf A 2009. A Welfare Assessment System for
Dairy Cows on Pasture and The Comparison to a
Welfare Scoring System for Cows in Cubicles.
Research Project Veterinary Medicine, University
of Utrecht.

Demirhan SA, Yenilmez M 2019. Current Situation,
Problems and Solution of Dairy Cattle Enterprises
in Usak Province. Turkish Journal of Agriculture-
Food Science and Technology 7(12): 2198-2203.

Dou Z, Galligan DT, Ramberg CF, Meadows C,
Ferguson JD 2001. A Survey of Dairy Farming in



KSU Tarim ve Doga Derg 25 (6): 1510-1522, 2022
KSU J. Agric Nat 25 (6): 1510-1522, 2022

Aragtirma Makalesi
Research Article

Pennsylvania: Nutrient Management Practices
and Implications. Journal of Dairy Science, 84(4):
966-973.

Ellis K, Mihm M, Innocent G, Cripps P, Mclean W,
Howard C, Grove-White D 2006. Assessing the
Relationship Between Dairy Cow Cleanliness and
Bulk Milk Hygiene on Organic and Conventional
Farms. In: Proceedings of the 11th International
Symposium on Veterinary Epidemiology and

Economics. )
Erhan MK 2019. Agr1 I1i Biiyiikbas Hayvan Varlig: ve
Hayvansal Atiklardan Biyogaz ve Elektrik

Uretiminin Agri Ili ve Ulke Ekonomisine Katkisi.
Agr1 Ibrahim Cecen Universitesi Sosyal Bilimler
Enstitiisti Dergisi 5(2): 207-216.

Gokalp Z 2019. Hayvansal Uretim Yapilar:. Tarimsal
Yapilar Ders Notu (pdf), Yayinlanmamas, p. 262.
Guler O, Aydin R, Diler A, Yanar M, Kogyigit R,

Marash A 2017. Sigircilik Isletmelerinin Barmak
Ozellikleri Uzerine Bir Arastirma; Erzurum Ili
Narman Ilgesi Ornegi. Yiiziinci Yil Universitesi

Tarim Bilimleri Dergisi 27(3): 396-405.

Haley DB, Rushen J, Passillé AMD 2000. Behavioural
Indicators of Cow Comfort: Activity and Resting
Behaviour of Dairy Cows in Two Types of Housing.
Canadian Journal of Animal Science 80(2): 257-
263.

Han Y, Bakir G 2010. Ozel Besi Isletmelerinin
Barinak Yapisi ve Etkileyen Faktorler. Atatirk
Universitesi Ziraat Fakiltesi Dergisi 41(1): 45-51.

Heinrichs AdJ, Graves RE, Kiernan NE 1987. Survey
of Calf and Heifer Housing on Pennsylvania Dairy
Farms. Journal of Dairy Science 70(9): 1952-1957.

Hosseinpour, S., Alavi Milani, M. M. R., & Pehlivan,
H. (2018). A Step-by-Step Solution Methodology
for Mathematical Expressions. Symmetry, 10(7):
285.

Kaygisiz A, Timer R, Orhan H, Vanli Y 2008.
Kahramanmaras Bélgesi Siit Siir1 Isletmelerinin
Yapisal Ozellikleri: I. Yetistirme Uygulamalar.
Ziraat Fakiiltesi Dergisi 3(2): 23-31.

Kaygisiz A, Timer R 2009. Kahramanmaras 1li Siit
Siz1r1 Isletmelerinin Yapisal Ozellikleri 2. Barinak
Ozellikleri. Kahramanmaras Siit¢ii Imam Univ.
Doga Bilimleri Dergisi 12(1): 40-47.

Kaygisiz A, Ozkan 1 2021. Samsun Tekkekdy
Ilgesindeki Siit Sigircilik Isletmelerinin Yapisal
Ozellikleri ve Hijyen Kosullari. Harran Tarim ve
Gida Bilimleri Dergisi 25(2): 225-233.

Kilig¢ O, Eryilmaz GA 2020. Samsun Ilinde Siit
Sigirciligr Yapan Isletmelerin Yapisal Ozellikleri.
Tirk Tarim ve Doga Bilimleri Dergisi 7(3): 637-
645.

Klein-Jo6bstl D, Arnholdt T, Sturmlechner F, Iwersen
M, Drillich M 2015. Results of an Online
Questionnaire to Survey Calf Management
Practices on Dairy Cattle Breeding Farms in
Austria and to Estimate Differences in Disease

1521

Incidences Depending on Farm Structure and
Management Practices. Acta  Veterinaria
Scandinavica 57(1): 1-10.

Kogyigit R, Diler A, Yanar M, Giiler O, Aydin R, Avci
M 2015. Erzurum Ili Hims Ilgesi Sigircihik
Isletmelerinin Yapisal Durumu: Ciftlik Yénetimi
ve Buzagi Yetistirme Uygulamalar. Igdir
Universitesi Fen Bilimleri Enstitiisii Dergisi 5(4):
85-97.

Koyubenbe N 2005. Izmir Ili Odemis Ilgesinde Siit
Sigirciliginin Gelistirilmesi Olanaklar: Uzerine Bir
Aragtirma. Hayvansal Uretim 46(1): 8-13.

Koseman A, Seker I 2016. Malatya Ilinde Sigircilik
Isletmelerinin -~ Meveut  Durumu:  I.Yapisal
Ozellikler. Firat Universitesi Saghk Bilimleri
Veteriner Dergisi 30(1): 05 - 12

Meyer DM, Garnett I, Guthrie JC 1997. A Survey of
Dairy Manure Management Practices in
California. Journal of Dairy Science 80(8): 1841-
1845.

Millogo V, Ouédraogo G, Agenauml S, Svennersten-
Sjaunja K 2008. Survey on Dairy Cattle Milk
Production and Milk Quality Problems in Peri-
Urban Areas in Burkina Faso. African Journal of
Agricultural Research 3(3): 215-224.

Moges N 2015. Survey on Dairy Farm Management
and Infertility Problems in Small, Medium And
Large Scale Dairy Farms in and Around Gondar,
North West Ethiopia. International Journal of
Animal and Veterinary Advances 7(4): 62-66.

Mundan D, Atalar B, Meral BA, Yakisan MM 2018.
Modern Siit Sigir1 Isletmelerinin  Yapisal ve
Teknik Ozelliklerinin Belirlenmesi Uzerine Bir
Aragtirma.  Atatiirk  Universitesi  Veteriner
Bilimleri Dergisi 13(2): 201-210.

Ondarza M 2000. Cow Comfort. Erigim: http://www.
milkproduction. com/Library/Scientific-
articles/Housing/Cow-comfort.

Ozen N, Olug HH 1997. Burdur Siit Sigirciliginin
Sorunlar1  ve Cozim  Onerileri.  Akdeniz
Universitesi Ziraat Fakiiltesi Dergisi 9(1): 309-
321.

Ozhan M, Tiizemen N, Yanar M 2009. Biiyiikbag
Hayvan Yetistirme (Siit ve Et
Sigircilign)(Diizeltilmis 5. Baska).

Ozytirek S, Kogyigit R, Tiizemen N 2014. Erzincan
Ilinde Siit Sigircihg Yapan Igletmelerin Yapisal
Ozellikleri: Cayirli Ilgesi Ornegi. Tekirdag Ziraat
Fakiiltesi Dergisi 11(3): 19-26.

Sheppard SC, Bittman S, Swift ML, Beaulieu M,
Sheppard MI 2011. Ecoregion and Farm Size
Differences in Dairy Feed and Manure Nitrogen
Management: A Survey. Canadian dJournal of
Animal Science 91(3): 459-473.

SPSS 2004. SPSS for Windows Release 13.0. SPSS
Inc., Chicago, IL. SPSS Inc., Chicago, IL., SPSS for
Windows Release 13.0. .

Sahanoglu E, Kocak S 2014. Afyonkarahisar 1li St



KSU Tarim ve Doga Derg 25 (6): 1510-1522, 2022
KSU J. Agric Nat 25 (6): 1510-1522, 2022

Aragtirma Makalesi
Research Article

Sizireihign  Isletmelerinde Hayvan  Refahinin
Barinak ve Yetistirme Sartlar1  Yoniinden
Degerlendirilmesi. Lalahan Hayvancilik

Aragtirma Enstitiisii Dergisi 54(2): 47-55.

Sahin K, Giul A, Ko¢ B, Dagistan E 2001. Adana
Ilinde Entansif Siit Sigirciizn Uretim Ekonomisi.
Yizinci Yil Universitesi Tarim Bilimleri Dergisi
11(2): 19-28.

Seker I, Tasall H, Giler H 2012. Mus Ilinde Sigir
Yetistiriciligi ~ Yapilan  Isletmelerin  Yapisal
Ozellikleri. Firat Universitesi Saghk Bilimleri
Veteriner Dergisi 26(1): 9-16.

Tatar AM. 2007. Ankara ve Aksaray Damizlik Sigir
Yetistiricileri 11 Birliklerine Uye Siit Sigirciligy
Isletmelerinin  Yapisi ve Sorunlari. Ankara
Universitesi, Fen Bil. Ens., Zootekni ABD,
Doktora Tezi.

Tilki M, Sar1 M, Aydin E, Isik S, Aksoy AR 2013.
Kars Ili Sigir Isletmelerinde Barinaklarin Meveut
Durumu ve Yetigtirici Talepleri: I. Mevcut Durum.
Kafkas Univ. Vet. Fak. Derg 19(1): 109-116.

Tugay A, Bakir G 2006. Giresun Yoresindeki Ozel Siit
Sigircihgr  Isletmelerinin  Irk  Tercihleri ve
Barmmaklarin Yapisal Durumu. Atatirk
Universitesi Ziraat Fakiltesi Dergisi 37(1): 39-47.

Ugurlu N, Sahin S 2010. Kayseri Ili Siit Sigir
Barinaklarimin Yapisal Ozellikleri. Selcuk Journal
of Agriculture and Food Sciences 24(2): 23-26.

Unalan A, Serbester U, Cinar M, Ceyhan A, Akyol E,
Sekeroglu A, Erdem T, Yilmaz S 2013. Nigde 1li
Siut Sigircilign Isletmelerinin Mevcut Durumu,
Baglica Sorunlari ve Coziim Onerileri. Tiirk
Tarim—Gida Bilim ve Teknoloji Dergisi 1(2): 67-72.

Valde JP, Hird DW, Thurmond MC, Qsteras O 1997.
Comparison of Ketosis, Clinical Mastitis, Somatic
Cell Count, and Reproductive Performance
Between Free Stall and Tie Stall Barns in

1522

Norwegian Dairy Herds with Automatic Feeding.
Acta Veterinaria Scandinavica, 38(2): 181-192.

Vasseur E, Borderas F, Cue RI, Lefebvre D, Pellerin
D, Rushen J, Wade KM, De Passille AM 2010. A
Survey of Dairy Calf Management Practices in
Canada that Affect Animal Welfare. Journal of
Dairy Science 93(3): 1307-1315.

Yener H, Atalar B, Mundan D 2013. Sanlurfa
Ilindeki Sigirailik Isletmelerinin Biyogiivenlik ve
Hayvan Refahi1 Agisindan Degerlendirilmesi.
Harran Universitesi Veteriner Fakiiltesi Dergisi
2(2)87-93.

Yenice G, Savas S 2016. Rize Ilinde Yapilan Siit
Sigirciliginin Meveut Durumunun Arastirilmasi.
Atatiirk Universitesi Veteriner Bilimleri Dergisi
11(1): 74-83.

Yildiz Y 1988. Cukurova boélgesi sit sigircilig:
isletmelerinde mekanizasyon uygulamalari.
Tarimsal Mekanizasyon II. Ulusal Kongresi, 10-
12.

Yildiz B. 2013. The Constructural Properties of Dairy
Cattle Housing and Development of Model Barn
Plan in Cankir1. Selguk Universitesi, Fen Bil. Ens.,
Tarimsal Yapilar ve Sulama A.B.D, Yiksek Lisans

Tezi, 87 sy. '
Yilmaz I 2005. Erzurum Ilinde Farkli Kaynaklardan
Getirilen  Kiultir Irki  Sigirlarla  Yapilan

Yetigtiriciligin Analizi. Atatiirk Universitesi Fen
Bilimleri Enstitisi, Zootekni ABD. Fen Bilimleri
Enstitusi, Doktora Tezi, 137 sy.

Yilmaz I, Karadas K, Sahin K, Sar1 M, Onk K 2014.
TRA-2 Bélgesi (Agri, Kars, Ardahan ve Igdir
Mleri)'nde Siit Sigircihg  Yapan Igletmelerin
Uretim ve Pazarlama Olanaklarinin Aragtirilmas.
XI. Ulusal Tarim Ekonomisi Kongresi 3-5 Eylul
2014, pp. 1428-1430, Samsun.



