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Research Article Arastirma Makalesi

Socio-Economic Structure of Cattle Enterprises
Operating in Karagoban County of Erzurum Province

Erzurum ili Karagoban Il¢esinde Faaliyet Gosteren Sigir
isletmelerinin Sosyo-Ekonomik Yapisi
ABSTRACT

This study aimed to gain insight into the socio-economic conditions of livestock farming
enterprises in Karacoban county, Erzurum province, Tiirkiye. Face-to-face surveys with 280
cattle enterprisers were carried out to obtain data of the study. It was found that the majority of
these enterprisers (97.9%) were literate, and that 31.3% of the breeders were university
graduates. The study revealed that 76.1% of the enterprises surveyed engaged in combined
(dairy and beef) cattle farming. The majority of farming households consisted of 4 individuals
(15.2%), 5 individuals (23.5%), and 6 individuals (20.6%). It was determined that 35.1% of
enterprises engage in plant production, with barley (37.4%) and clover (34.0%) being the most
commonly cultivated crops for feeding purposes. It was also found that 73.5% of enterprise
owners solely engage in animal husbandry, with the remaining 26.5% involved in other
professions alongside it. Of all the breeders, 60.6% consider cattle farming as their primary
occupation, while 22.5% are retired, 9.9% work in the public sector, and 7.0% are employed in
the private sector. It was revealed that 92.2% of the breeders are engaged in cattle rearing as a
means of livelihood, 5.1% contribute to the family budget and 2.8% do it as a habit. It could be
recommended that diverse participants involved in livestock production in the Karagoban
county of Erzurum province could benefit from educational and incentive programs targeted at
the region by public institutions. Such interventions may promote the development of animal
husbandry as well as improve the socio-economic situation and welfare of the enterprises.

Keywords: Erzurum, Animal Husbandry, Karagoban county, cattle breeding, socio-economic
structure.

0Z

Bu ¢alisma, Erzurum ili Karagoban ilgesinde bulunan sigircilik isletmelerinin sosyo-
ekonomik durumu hakkinda bilgi edinmek amaciyla yiritilmistiir. Arastirmada 280
isletmeciyle yiiz yiize goriisiilerek anket yapilmistir. isletmecilerin biiyiik cogunlugunun
(%97.9) okur-yazar oldugu ve yetistiricilerin % 31.3’linlin ise Universite mezunu oldugu
tespit edilmistir. Arastirmada incelenen isletmelerin %76,1’i kombine (siit ve besi) sigircilik
yapmaktadir. Yetistirici aile fert sayis1 ¢ogunlukla 4 kisi (%15.2), 5 kisi (%23.5) ve 6 kisi
(%20.6) den olusmaktadir. isletmelerin %35.1’inde bitkisel tiretim yapildig1, yem bitkisi
olarak ekimi yapilan bitkilerin ise ¢ogunlukla arpa (%37.4) ve yonca (%34.0) oldugu
belirlenmistir. isletme sahiplerinin %73.5’i sadece hayvancilikla ugrasirken, % 26.5'inin ek
olarak farkli mesleklerle ugrastiklari tespit edilmistir. Yetistiricilerin %60.6’'1nin sigirciligin
asil meslegi oldugu, %22.5'nin emekli, %9.9'unun kamu ¢alisani ve %?7.0’sinin ise 6zel bir
iste calistiklar1 belirlenmistir. Yetistiricilerin % 92.2’sinin ge¢im kaynagi olarak sigircilik
yapmakta oldugu, % 5.1’inin aile biitcesine katki ve % 2.8’inin ise aliskanlik oldugu i¢in bu
faaliyeti yaptiklar1 tespit edilmistir. Kamu kurum ve kuruluslar1 tarafindan bdlge
yetistiricilerine yonelik egitim ve tesvik calismalarinin bolge hayvanciligin gelisimi agisindan
faydali olacagi sonucuna varilmistir. Yiiriitiilecek olan bu faaliyetlerin isletmelerin sosyo-
ekonomik durum ve refahinin saglanmasi hususunda da yararl olacagi diisiiniilmektedir.

Anahtar Kelimeler: Erzurum, hayvancilik, Karagoban ilgesi, sigircilik isletmesi, sosyo-
ekonomik yap.
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INTRODUCTION

Agriculture, a biological production activity under human
control, has been in existence since the transition to settled life
and continues up to day. Tirkiye, due to its geographical
features, climatic structure, and vegetation characteristics, is
an agricultural country with a significant number of animals.
Despite the decline in economic value witnessed over the past
25 years, Turkiye's industry based on agriculture has shown a
continuously growing production rate.

Animal husbandry is a vital component of agricultural
production and a significant source of income for rural
inhabitants, particularly in the Northeastern Anatolia area of
Tirkiye. Erzurum and its counties are now pivotal centers for
the progression of animal farming in Tiirkiye, because of their
large areas of grassland and pasture. The province is the
fourth largest province in Tirkiye with an area of 25,330,000
decares. 62.8% of the available land is covered by pastures.
The total cattle population in Erzurum province is 800,893
heads, with 36,757 of those cattle raised in Karagoban county.
The percentage of cattle in Karagoban county accounts for
4.61% of the total cattle population of Erzurum province. An
additional 15.6% of cattle breeds in this county are of
European cattle breeds, while 81.2% are crossbred and 3.2%
are indigenous breeds (TUIK 2023). Furthermore, In the
county of Karagoban, there is natural roughage area covering
106523 decare, of which 66859 decare consist of pasture and
39664 decare of meadowland. Considering that Erzurum
province has 10685924 decare roughage area the share of
Karagoban in the total pasture and meadow area is
considerably low.

According to the 2023 census, the Karagoban county has a
total population of 22,250, with 11,337 males and 10,913
females. The number of young people aged between 15 to 29
is reported at 6,428, while the number of elderly aged 60 and
over is 2,075, which is approximately three times less than the
young population. Over the last decade, the total population
has decreased by 10.9%, indicating a shift from rural to urban
areas in the county (TUIK, 2023). While rural migration in
developed countries is linked to the need for labor during
industrialization, in our country it is mainly caused by high
unemployment rates and rapid population growth resulting
from mechanization in the agricultural industry. Limited job
prospects in rural areas along with low household income and
better education and health conditions in urban regions
further contribute to the migration trend (Askin et al. 2013).

In order to improve the economic value of cattle farming in
Tirkiye, it is essential to carry out a detailed scientific study
of the socio-economic framework of the existing cattle farms.
This comprehensive evaluation should cover the existing
cattle breeds and different types cattle enterprises, as well as
the age and gender distribution of the animals. The
assessment must also take into account the demographics

Journal of Animal Science and Economics

structure of the enterprisers, including their age, level of
education, staff composition and work experience (Boz,
2013). Certain issues in these enterprises have a significant
impact on the livestock sector nationwide, while others may
vary from region to region. Conducting local studies and
detailed investigations is this imperative to formulate
accurate and coherent solutions (Doganay and Yanar 2023).
The optimal approach to assessing breeders' requirements is
via on-site research, identifying issues. Consequently, in
recent years, there has been a notable increase in
investigations exploring the structural elements of cattle
enterprises in various regions of the country and in other
countries (Rhone et al. 2008; Ayenew et al. 2011; Seker et al.,
2012; Van den Berg, 2013; Das et al., 2014; Giiler et al,, 2016;
Bakan and Aydin, 2016; Saleh, 2018; Houessou et al. 2019;
Paksoy and Bulut, 2020; Ermetin, 2020; Diler et al. 2022;
Ozsaglicak and Yanar, 2022). On the contrary, no research has
been conducted on the socio-economic condition of cattle
farms in Karagoban county in the province of Erzurum.
Therefore, this study was conducted to determine the socio-
economic profile of cattle farms operating in this county, to
identify the problems related to animal husbandry and to
propose solutions.

MATERIAL AND METHODS

The research material consists of questionnaire data
acquired from cattle farms located in the Karacoban county of
Erzurum province. The questionnaires were completed
through mutual interviews and observations. The sample size
was comprised of 280 enterprises, which represents 10% of
the 2808 cattle breeding enterprises. It is worth noting that
Yamane (2006) recommends a minimum sample size of 3%,
while Lane (2003) suggests a minimum of 10% when making
such calculations. Nevertheless, according to Siimbiiloglu and
Siimbiiloglu (2007), the larger the sample size, the better it
becomes at representing the broader population. Verbal
consent was taken from all participants who took part into
this study.

After the completion of the face-to-face survey, the
gathered data were entered into MS- Excel 2010 and analyzed
utilizing the SPSS statistical software, employing the
descriptive frequency analysis procedure detailed by SPSS
(2004). Proportional values were employed to generate the
graphs, and the resulting findings were subsequently
interpreted.

RESULTS and DISCUSSION

Education level of cattle breeders

The majority (93.7%) of cattle farmers in Karagoban
county, Erzurum province, are literate. Of these, 31.3% are
university graduates and 18.9% have completed high school
(Figure 1). This high proportion of university-educated
individuals suggests that both the county's inhabitants and
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those in the animal husbandry field prioritize education. In
addition, it is thought that this situation will lead to the
positive progress of animal husbandry in the county by
following the developments in animal production, adopting
modern breeding principles and trying to implement these
gains in the enterprises.

lliterate

Elementary
School Dropout
%147

University

%31.3

Elementary
School
%25.3

Sccondary
High School School
%I18.9 906.0

Figure 1. Education status of enterprise owners
Sekil 1. [sletme sahiplerinin egitim durumu

Out of the total surveyed enterprises, 69.4% of them held
primary school qualifications, 17.0% held secondary school
qualifications, 5.4% were high school graduates, 5.4% were
illiterate, while only 1.2% held university degrees. In research
conducted across various provinces and counties of Erzurum,
Bastem (2018) noted the educational qualifications of cattle
breeders in the Horasan county. Similarly, Eltas (2018)
conducted a study within the central counties and found that
51.6% of the breeders held primary school qualifications. The
study found that 23.7% of individuals possessed a high school
degree, 17.2% possessed a secondary school degree, 4.3%
possessed a university degree, and 3.2% were illiterate.
According to Gililer et al. (2016), Hinis county had a 4.5%
illiteracy rate amongst breeders, with 70.9% having dropped
out of primary school, 13.7% possessing a primary school
certificate, 3.7% holding a secondary school diploma, 6.4%
possessing a high school diploma and 1.3% possessing a
university degree. Interestingly, the results indicate that
Karagoban county has the highest proportion of university
graduates within the Erzurum region.

In various regions of our country, research conducted by
Doganay and Yanar (2023) has shown that 39.3% of
enterprisers in the Eyyubiye county of Sanliurfa province had
a primary school education, while 26.7% and 25.9% of cattle
farmers were secondary and high school graduates,
respectively. Ozsaghcak and Yanar (2022) reported that
50.6% of livestock farmers in the central county of Erzincan
province were primary school graduates, 20.7% were
secondary school graduates, 19.7% were high school
graduates and 5.7% were university graduates. In Tekirdag,
15.0% of the cattle farmers are high school graduates and
14.0% are university graduates (Soyak etal.,, 2007). In Edirne,
only 3.5% of the breeders have completed high school (Onal
and Ozder, 2008), in Giresun, 9.1% of the breeders have

completed high school, 7% have exceeded high school (Tugay
and Bakir, 2009). While 8% of the adult population of
Diyarbakir (Han and Bakir, 2009 and 2010) completed high
school, only 1% completed university. In the center of
Kahramanmaras and in various counties (Kaygisiz et al,
2010), the percentage of high school graduates is 21%, and the
percentage of college graduates is 1%. In the Catak, Ercis and
Ozalp counties of Van province (Terin and Ates, 2010), only
5.9% of cattle breeders has graduated from high school and
0.8% from university. In the province of Mus (Seker et al,
2012), the percentage of high school graduates is 18.4%, and
the percentage of university graduates is 2.4%. in 2012, a
graduation rate of 17.7% for high school and 3.4% for
university was observed in the central and county regions of
Kars province. Similarly, in Cayirli county of Erzincan
province, there were 20.8% of high school graduates and 1.0%
of university graduates (Ozyiirek et al., 2014). According to
the literature, the rates of high school and university
graduates among breeders in the Karacoban county of
Erzurum province are generally favorable.

Beet
%%0,8

Dairy
%231

Figure 2. Type of cattle breeding
Sekil 2. Sigir yetistiriciligi tipi

Type of cattle breeding enterprises

In the study, it was found that 76.1% of the examined
enterprises engage in combined meat and dairy cattle farming
(dairy and fattening), while 23.1% focus solely on dairy cattle
farming and only 0.8% specialize in fattening (Figure 2). The
results suggest that a production system based on mixed cattle
breeding prevails in the Karagcoban county, in line with the
expectations, demands, and economic conditions of the
breeders. Male calves born on dairy farms in Karagoban
county are typically raised for beef, while the females are bred
as heifers for milk production. As a result, farms in the region
often utilize a combined system, encompassing both dairy and
fattening, for cattle breeding.

These results were in agreement with the findings of Yanar
and Doganay (2023), who reported that 40.7% of the cattle
enterprises in Eyyubiye county of Sanlurfa province were
fattening, 14.9% were dairy and 44.4% were combined type.
Giiler et al. (2016) reported that 94.0% of the farms in Hinis
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county, Erzurum province were combined type (dairy and
fattening), 4.0% were dairy and 2.0% were fattening. Seker et
al. (2012) indicated that 79.2% of the farms were mixed cattle
rearing system, 11.7% were dairy type and 9.2% were
fattening type.

In studies conducted in other countries, Ahaotu et al.
(2013) reported that 77,5% of farms solely engaged in dairy
farming. Silva et al. (2014) found that only 10% of Brazilian
cattle farms were involved in milk production, and most of
those raised cattle for fattening purposes.

Number of family members of enterprisers

In the study, the number of family members of the
enterprisers in Karacoban county was found to be mostly 4
persons (15.2%), 5 persons (23.5%) and 6 persons (20.6%).
Considering that the average household size in Tiirkiye on
cattle farms is 3.35 persons (Ozdemir et al.,, 2021), the number
of breeder family members in the current study is above the
national average.

The high number of people in the family is important in
terms of caring for the animals and sharing the workload.
Furthermore, the management of cattle farming enterprises
by family members is an important factor in ensuring the
continuity of cattle husbandry.

25 235

1 2

3 4 5 6 7 8 9 10
Number of members in the family (person)

Figure 3. Number and percentages of family members of
breeders
Sekil 3. Yetistiricilerin aile iiyelerinin sayisi ve yiizdeleri

A study conducted by Kilictek and Aksoy (2019) in the
Erzurum province has revealed that families with cattle farms
have an average of 5.81 individuals. Similarly, Ozdemir et al.
(2021) analyzed the structural aspects of the enterprises that
belong to the Balikesir Province Goénen Milk Producers
Association and found that the average number of family
members in these enterprises is 4.23 individuals. Ozdemir et
al. (2023) reported that 26.0% of dairy farms in Giimiishane
province's Torul county were comprised of five individuals,
22.0% consisted of six individuals, while 16.0% were
comprised of seven individuals.
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Distribution of employees in the cattle enterprise

The study revealed that the majority of people working on
livestock enterprises in the Karagoban county of Erzurum
province were family members (89.7%), while only 4.4%
were laborers (Figure 4).

Figure 4. Types of people working in the enterprise
Sekil 4. [sletmede calisan insan tipleri

Similarly, Bakan and Aydin (2016) discovered that 0.9% of

waorker family+worker
b 4 3.9

Danily
members
%897

cattle farms in Agr1 province employed external laborers, and
5.7% used both family and hired labourers. As the majority of
cattle farms in our country are small family businesses, family
members work in these enterprises and provide the necessary
workforce.

Yes
__%35.1

No_ ‘
2%64.9

Figure 5. Status of crop production in the enterprises

Sekil 5. [sletmelerdeki bitkisel tiretim durumu
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Figure 6. Produced Crop Plants
Sekil 6. Uretilen Bitkiler
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Crop production in cattle farms and fodder crops grown

In the surveyed county, it was found that 35.1% of cattle
breeders were involved in plant production on their
enterprises (Figure 5). Forage crops, mainly barley (37.4%)
and alfalfa (34.0%), were predominantly cultivated on these
farms (Figure 6).

In a study conducted in Kars province, it was reported by
Demir et al. (2013) that 88.7% of dairy cattle farmers
cultivated fodder crops and that barley, vetch and wheat crops
were mostly cultivated as fodder crops. Han and Bakir (2014)
found that 61.2% of dairy cattle farmers in Yalova province
cultivated forage crops. Diler et al. (2016) found that 37.0% of
cattle farms in the Hinis county of Erzurum province were
involved in crop production. Of these farms, 44.0% engaged in
cultivation of forage crops. In another research, Bakir and
Kibar (2018) reported that 87.2% of the dairy cattle farms in
Mus province and its counties were engaged in forage crop
cultivation and the types of forage crops given to the animals
consisted of clover, meadow grass, sainfoin, wheat straw and
a small amount of vetch.

Feed costs account for 60-70% of expenses, especially in
cattle breeding enterprises. To achieve profitable breeding in
this type of animal husbandry, it is crucial to prioritize
cultivating forage crops. Referring such enterprises to the
cultivation of fodder crops is believed to contribute to proper
animal care and feeding, solving the roughage problem and
obtaining quality products. Lower plant production rate of
enterprises could be explained by the mountaneous and
rugged structure of Karacoban county. The county containes
less arable land suitable for plant production.

Business owner's employment status in another field
other than cattle farming

It was found that about three quarters of the cattle farmers
surveyed (73.5%) were engaged solely in cattle farming, while
26.5% had other occupations in addition to cattle farming
(Figure 7a). Regarding their primary activity, the majority of
participants (60.6%) identified themselves as cattle breeders,
while 22.5% were retired, 9.9% were public employees, and
7.0% were employed in private companies (Figure 7b).

Retired

Dﬂ: 3
\) Public
> sector

EVR)

Chyn
business
00,6

No

Y733

Private
Sector
%70

Figure 7. Status of having another occupation (a), the sector

(b)
Sekil 7. Baska bir meslege sahip olma durumu (a), sektor (b)

A study conducted in the Ispir county of Erzurum found
that 41.6% of breeders participate in non-animal husbandry
activities. Moreover, Diler et al. (2022) noted that 57.0% of
participants operate their own businesses, 24.2% are
employed in the private sector, while 18.8% work in the
public sector. Further studies have revealed the percentage of
farmers who have other occupations than animal husbandry,
as reported by Seker et al. (2012), who reported a percentage
of 48.0% in Mus province, Hozman and Akgay (2016)
reported 37.0% in Sivas province, and Kogyigit et al. (2018)
reported 29.8% in Narman county of Erzurum province. A
study conducted by Duguma et al. (2021) found that 25.9% of
livestock farmers in Ethiopia are civil servants, 25.9% are
retired, 20.4% are traders, 11.1% are housewives, and 16.7%
are only engaged in agriculture.

Habit
h2.B

=

Contribution to
family budget
%3]

Liveli
haod

4092.2

Sekil 8. Reasons to perform cattle farming
Sekil 8. Sigir yetistiriciligi yapma nedenleri

Reasons for cattle farming in Karagoban county

Among cattle breeders in the Karagoban county, 92.2%
stated that they engage in cattle farming for their livelihood,
while 5.1% do so to supplement their family budget. Only
2.8% of the respondents reported that they reared cattle as a
habitual practice (Figure 8).

A study carried out in the Eyyiibiye county of Sanlurfa
found that cattle rearing was the primary source of income for
79.1% of farmers, while 20.2% engaged in it for
supplementary income, and 0.7% for habituation (Doganay
and Yanar, 2023). Sahin et al. (2022) reported that cattle
rearing was driven by several factors such as being the
father's occupation (21.0%), a source of income (19.1%),
personal interest in the activity (18.4%) and expectation of
profitability (16.5%). Other studies by Kocyigit et al. (2015),
Capadag (2017), and Tugay and Bakir (2009) emphasize that
livelihood was the primary motivation for farming.

CONCLUSION

The majority of dairy farmers in Karagoban county may
provide advantages for the development of animal husbandry,
with 93.7% being literate and 31.3% having a university
degree. The high level of education in the county offers
opportunities for farmers to follow technological
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developments, adopt innovations more easily, learn modern
breeding techniques, and be guided towards easy
implementation.

In the current study, the adoption of a combined type of
cattle farming by approximately three-quarters of the
examined enterprises is important as it allows for the
production of both meat and dairy products, as well as
creating employment opportunities on a large scale.

In rural areas, the number of family members in businesses
generally ranges from 4 to 6, and most of the employees in
these businesses consist of family members. Of the surveyed
business owners, 73.3% are solely engaged in livestock
farming, while 92.2% engage in this activity as a means of
livelihood. These high rates of involvement are important
factors that can contribute to the sustainability of livestock
farming operations in the area.

From a financial standpoint, the cultivation of plants,
specifically those used for animal feed, is critical to a farm's
profitability. The achievement of high yields from raised cattle
is only possible through proper animal husbandry and feeding
conditions. In the county, the enterprises account for 35.1% of
crop production. This is insufficient for profitable livestock
production. As a result, cultivating feed crops on business
should be encouraged and feed mixes should always include
fodder crops.

In conclusion, the findings obtained in Karagoban county
can be considered positive results for cattle farming. However,
these results are not sufficient for an ideal farming practice.
Specifically, in order to produce feed crops, farmers need to be
educated and provided with necessary incentives and
support. Moreover, it is anticipated that the development of
county livestock will be enhanced by conducting necessary
work to increase operators' knowledge, skills and education
levels.
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Bu calisma sigircilik isletmelerinin sosyo-ekonomik o&zelliklerini belirlemek amaciyla
Erzurum ili Askale ilcesinde yapilmistir. Calisma verilerini 221 isletme sahibi ile yiiz yiize
yapilan anketler olusturmaktadir. Elde edilen verilere SPSS istatistik programinda frekans
analizi uygulanmistir. Ankete katilan isletmecilerin %25,8’inin 31-40 yas, %37.1’inin 41-
50, %24’liniin 51-60 yaslarinda olduklar1 saptanmistir. Yetistiricilerin %35’i ilkokul,
%22.7’si ortaokul, %26,4'li lise mezunu oldugu tespit edilmistir. isletmelerde hayvanlarin
bakimlariyla ¢ogunlukla (%89.9) aile bireylerinin ilgilendigi ve yetistiricilerin 11-20 y1l ve
tizerinde sigircilik yaptiklari (%81.4) saptanmistir. Yetistiricilerin %63.8’i hem siit hem de
et sigirciligl yapmakta olup, bélgede en yaygin sigir irkinin Esmer 1rk (%66.5) oldugu
belirlenmistir. Genel olarak isletmelerin yarisinin (%50.2) 11-30 bas hayvan varligina
sahip oldugu ve isletmelerin %80,0’inde de 1-10 bas buzag1 bulundugu tespit edilmistir.
Isletmecilerin %80’ninin herhangi bir birlige liye olmadig1 saptanmistir. Yetistiricilerin
%>53.1'inin sigircilik yapmaktan memnun olmadig1 ve yetistiricilerin devletten dncelikle
yem ve ila¢ destegi (%24) ile destekleme iicretlerinin artirilmasi yoniinde (%16.7)
beklentilerinin oldugu saptanmistir. Askale ilcesinde il Tarim ve Orman Miidiirliigi,
tiniversite, ciftci ve sivil toplum kurumlari ile hayvancilik egitimi ve tesviki tizerine ortak
projeler yapilmasinin ¢iftcilerin sosyo-ekonomik durumunun iyilesmesi ve refahina é6nemli
katkilar saglayacag diistintilmektedir.

Anahtar Kelimeler: Birlige tiyelik, egitim seviyesi, Erzurum, yas, sigir sayisi, Sosyo-ekonomik

ABSTRACT

This study was carried out to determine the socio-economic characteristics of cattle
enterprises in Askale county of Erzurum province. The data of the study consists of face-to-
face surveys conducted with 221 enterprise owners. Frequency analysis was applied to the
obtained data in the SPSS statistical program. It was determined that 25.8% of the farm
owners participating in the survey were between 31-40 years old, 37.1% were 41-50 years
old, and 24% were 51-60 years old. It found out that 35% of the enterprise owners were
primary school graduates, 22.7% were secondary school graduates, and 26.4% were high
school graduates. Family members were mostly involved in the care of animals in the
enterprises (89.9%) and the breeders had 11-20 years or more cattle raising experience
(81.4%). Of all the farmers 63.8% of them were engaged in both dairy and beef cattle
breeding, and the most common cattle breed in the region was Brown Swiss (66.5%). In
general, half of the enterprises (50.2%) had 11-30 head of cattle and 80.0% of the enterprises
had 1-10 calves. Of all the participants 80% of them were not members of any association. It
was determined that 53.1% of the breeders were not satisfied with cattle farming. Moreover,
feed and medicine support (24%) and increase in intensives (16.7%) were among the
primarily expectations of the farm owners from the government. Supporting plans and
programs to ensure the socio-economic status and welfare of regional farmers through
training and encouragement, in cooperation with the state, university and private sector
would be beneficial for the livestock sector, especially cattle breeding in the Askale county.

Keywords: Union membership, education level, Erzurum, age, number of cattle, Socio-
economic
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GIRIS

Askale Erzurum iline bagh bir ilge olup, Dogu Anadolu
Bolgesi'nde, Erzurum ilinin 53 km batisinda yer almaktadir.
Askale'nin ytizol¢iimii 2300 km? olup, ortalama rakimi 1650
m'dir. flcede genel olarak sert karasal iklim siirer. Kislar uzun,
soguk ve karli;; yaz mevsimi kisa, sicak ve kurak siirmekte,
yagislar ilkbaharda baslamaktadir. Ilce ekonomisi tarima
dayalidir (Anonim 2023a). Bilindigi gibi hayvancilik tarimin
bir koludur ve tarim tohumu ve topragi kullanarak bitkisel ve
hayvansal iiriin liretme sanatidir. Bir baska deyisle, insanlarin
beslenmesi icin ihtiya¢ duyulan hayvansal ve bitkisel triinler
liretmek gayesiyle yapilan sosyo ekonomik etkinlikler tarim
olarak adlandirilmaktadir (Uzundumlu 2012).

Erzurum ilindeki en fazla sigir sayisi Pasinler ilgesinde
bulunmaktadir (%11.8). Bunu Karayazi (%9.9) ve Horasan
ilceleri (%8.1) takip etmektedir. Askale ilgesi TUIK (2023)
verilerine gore sigir varligit bakimindan 10. sirada olup
Erzurum sigir varh@min %4.7’sini olusturmaktadir. ilgede
toplam 37957 bas sigir bulunmaktadir (Anonim 2023b).
Erzurum ilinde saf kiltir irki sayis1 bakimindan %21 ile
Pasinler ilgesi ilk sirada, %10 ile Askale ilgesi ikinci sirada yer
almaktadir (Anonim 2023b).

Ulkemizin bircok ilinde siircilik isletmelerinin sosyo-
ekonomik ve yapisal dzelliklerini arastirmak iizere pek ¢ok
arastirma yapilmistir (Demir ve ark. 2014; Bakan ve Aydin
2016; Guler ve ark. 2016; Sever ve ark. 2017; Ozsagllcak ve
Yanar 2022; Doganay ve Yanar 2023; Ozdemir ve ark. 2023).
Bu calismalarin arastirmacilara ve hayvanciliga yon verme
konusunda politika lireten ¢evrelere bolgeyi tanima ve ¢6ziim
onerileri sunma ve uygulama bakimindan 6nemli katkilar
sagladig1 distiniilmektedir.

Bu calisma, Askale ilgesinde biyiikbas hayvan
yetistiriciligi yapan isletmelerin sosyo-ekonomik yapisini
belirlemek ve sigir yetistiriciligi ile ilgili mevcut sorunlari
belirleyerek siirdirilebilir faaliyetlerin
gerceklestirilebilmesine yonelik ¢6ziim Onerilerini sunmak

amaciyla yuritilmiistir.

MATERYAL ve YONTEM

Bu calismanin yiiriitiilmesi igin Atatiirk Universitesi Ziraat
Fakiiltesi Birim Etik Kurul Baskanliginin 2022 /3 sayili karari
ile bilim etigi yoniinden sakinca bulunmadigina dair etik kurul
onay belgesi alinmistir. Bu c¢alismaya katilan tiim
katilimcilardan s6zli onam alinmistir.

Arastirma materyalini Erzurum ili Askale Ilgesi ve
koylerinde bulunan 1288 adet sigircilik isletmesinden asagida
verilen formiile gére hesaplanan ve sansa baglh olarak secilmis
221 adet sigircilik isletmesi ile yapilan anketlerden elde edilen
veriler kullanilmistir. Minimum o6rnek biiyikligiiniin
belirlenmesinde, varyansin bilinmedigi, populasyonun sinirh

oldugu ve olasiliga bagl nitel degiskenlerin bulundugu
durumlarda kullanilan ve formiili asagida verilen yontem
kullanilmistir. Burada 6rnekleme hatasi 0,05; giiven seviyesi
%95 olarak alinmistir (Yildiz ve ark., 2002)

N.t% p.q

TTIN-D. D2+ 2 p. g

Bu formiilde; n= Ornek biiyiikliigiinii, N= Isletme sayisiny,
D= Kabul edilen veya arzu edilen 6rnekleme hatasim (0.05),
t= Tablo degerini (1.96), p= Hesaplanmasi istenen orani
(0.5), g=1-p’1 ifade etmektedir.

1288%(1.96)%%0.5%0.5
n=
(1288-1)%(0,05)%2+(1.96)2%0.5%0.5

= 220,59 =221

[statistik analiz

Anket verileri Excel programina girilerek kontroller,
siniflandirmalar ve kodlamalar yapildiktan sonra SPSS 20.0v
(SPSS 2004) istatistik programinda deskriptif istatistikte
frekans analizi yapilarak sayisal ve oransal degerler elde
edilmistir. Anket sorularina yanit verenler dikkate alinarak
frekans analizleri yapilmistir. Frekanslar ve oransal degerler

kullanilarak tablolar olusturulmus ve sonuclar
yorumlanmistir.

BULGULAR ve TARTISMA
isletme sahibinin yas1

Askale ilgesinde ankete Kkatilan isletme sahiplerinin
demografik 6zellikleri Tablo 1 de sunulmustur. Ankete katilan
isletme sahiplerinin ortalama yas1 45.73410.10 olarak
belirlenmis olup, en kii¢iik yas 23, en biiyiik yas ise 70 olarak
tespit edilmistir. Yas dagilimi incelendiginde yetistiricilerin
31-40; 41-50 ve 51-60 yas araliginda yaygin oldugu
goriilmistiir (Tablo 1). Arastirma konusu olan isletmelerde
30 yasin altinda ve 60 yasin iizerinde az sayida isletme sahibi
bulunmaktadir. Elde edilen bulgulara goére ankete katilan
isletme sahiplerinin %96.8'i erkek, %3.2’si ise kadinlardan
olusmustur.

Askale ilcesindeki yetistiricilerinin ortalama yas degeri
(45.7), Turkiye’de yapilan bazi ¢calismalarda bildirilen (40-49
yas arasinda) degerler ile uyum iginde oldugu goriilmiistir
(Ozduran, 2011, Boz 2013; Ozyiirek ve ark., 2014; Demir ve
ark., 2014; Bakan ve Aydin 2016, Sahin ve Giirsoy, 2016; Tapki
ve ark.,, 2018; Mat ve Cevger, 2020; Paksoy ve Bulut, 2020;
Ozer ve Tiimer 2021; Ozdemir ve ark., 2023). Diger tarafttan
Tatar ve Esenbuga (2022) Izmir ili Odemis ilcesinde ve
Doganay ve Yanar (2023) ise Sanliurfa’da isletme sahiplerinin
ortalama yaslarinin  46-55 yas araliginda bulundugunu
bildirmislerdir. Yetistiricilerin ortalama yas degeri yurt
disinda yapilan bazi ¢alismalar ile de uyumlu bulunmustur
(Sahlstrom ve ark, 2014; Mingoas Kilekoung ve ark,
2014;Saleh, 2018; Neudert ve ark., 2020; Waiswa ve Giinlia
2022).
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Egitim Durumu

Ankete katilan yetistiricilerin ¢ogunlugunu ilkokul
(%35.0), ortaokul (%22.7) ve lise (%26.4) mezunlari
olusturmaktadir. Sadece okur-yazar olanlarin oram1 %7,7,
Universite mezunu oram ise oldukca disik (%0.5)
bulunmustur. Elde edilen bulgular; Ozdemir ve ark.
(2023)'nin Gimiishane ili Torul ilcesinde bildirdigi ilkokul
(%37), ortaokul (%23) ve lise (%32) mezunu oranlar ile
Doganay ve Yanar (2023)'mn Sanhurfa’da ilkokul (%39.3)
ortaokul (%26.7) ve lise (%25.9) mezunu olarak bildirilen
degerler ile uyumlu bulunmaktadir. Diger taraftan Tatar ve
Esenbuga (2023) ise Izmir ili Odemis ilgesindeki
yetistiricilerin %29.2’sinin okur-yazar, %37.5'inin ilkokul ve
%14.6’s1n1n ise lise mezunu oldugunu bildirmislerdir. Askale
ilcesinde tespit edilen egitim durumu ile ilgili verilerin Dogu
Anadolu boélgesinde ve Tiirkiye'de yapilan diger ¢alismalara
gore daha iyi durumda oldugu gériilmiistiir (Onal ve Ozder,
2008; Tugay ve Bakir, 2009; Boz, 2013; Giiler ve ark. 2016;
Sever ve ark. 2017; Tapki ve ark. 2018; Diler ve ark. 2022).

Yurt disinda yapilmis diger g¢alismalarda egitim
durumunun bazi iilkelerde oldukg¢a diisik oldugu rapor
edilmistir. Amimo ve ark. (2011) Bati Kenya'daki
yetistiricilerin %36.1'inin 6rgiin egitim almadigini, %23'tniin
ilkokul ve %26'sinin ortaokul mezunu oldugunu belirlemistir.
Mzingula, (2019) Ilkokuldan mezun olan iftgilerin oranim
Tanzanya'da %83.3 ve Mingoas ve ark., (2014) Kamerun'da
%42.7 olarak rapor etmislerdir. Duguma ve ark. (2012)
Etiyopya'daki ciftgilerin %35.2'sinin, Saleh (2018) ise
Nijerya'da ciftgilerin =~ %75.6'sinin  iiniversite mezunu
oldugunu bildirmislerdir. ilgili arastirmacilar {iniversite
mezunu oranini ¢alisma bulgularindan oldukea ytiksek oranda
bildirmislerdir.

Meslek durumu

Arastirma kapsamindaki ¢alismada, ankete katilan
%388.7’sinin  c¢iftci oldugu
belirlenmistir (Tablo 1). Benzer sekilde Kocyigit ve ark.
(2016) Erzurum ili Hinis ilcesinde ek faaliyette bulunan sigir
yetistiricilerinin oraninin oldukea disiik (%17.0) oldugunu
dolayisiyla biyiik ¢ogunlugun ciftcilikle ugrastigt rapor
etmistir. Diger taraftan yapilan bir¢cok calismada
isletmecilerin asil meslegi ciftcilik olmakla birlikte baska
mesleki faaliyetlerde de bulunduklar1 bildirilmektedir.
Doganay ve Yanar (2023) Sanhurfa ili Eyyubiye ilgesinde

treticilerin meslek olarak

isletme sahiplerinin  %34.8’inin sadece hayvancilikla
ugrastigini, %31.9’unun hayvancilik ile birlikte bitkisel tiretim
yaptigini, %33.3'nilin ise hayvancilik ile birlikte esnaf, memur,
isci vb. islerde faaliyet gdsterdiklerini rapor etmislerdir.
Sigiralik faaliyeti disinda baska bir meslekle ugrasan
yetistiricilerin oranini Seker ve ark., (2012) Mus ilinde %48,
Hozman ve Akc¢ay (2016) Sivas ilinde %37, Kogyigit ve ark.
(2018) ise Erzurum ili Narman ilcesinde %29.8 olarak
Journal of Animal Science and Economics

bildirmislerdir. Duguma ve ark. (2012) Etiyopya'daki sigir
giftcilerinin yalmizca %16.7'sinin tam zamanl ¢ift¢i oldugunu
bildirmislerdir.

isletmedeki aile birey sayis1

Isletmedeki aile birey sayilar1 Tablo 1'de verilmistir.
Isletmecilerin aile birey sayis1 bakimindan 4 kisi olanlarin
orant (%23.5) en ylksek bulunmustur. Bu orani 5 birey
(%18.8), 6 birey (%18.8) ve 7 bireye (10.8) sahip isletmeler
takip etmektedir. flcede 4 Kisi ve iizeri aile bireyine sahip
isletmelerin toplam oraniise %71.9’dur. Yapilan ¢alismalarda
illere gore benzer ve farkli degerler verilmektedir. Sever ve
ark. (2017) Aksaray ili siit sigircilign isletmelerinde aile
biiytkliiklerine iliskin dagilimda; isletmelerin %28.4'iniin
bes kisilik, %17.3’liniin dort kisilik, %16’simin alti kisilik,
%14.8’'inin ¢ Kkisilik ailelerden olustugunu bildirmislerdir.
Adebisi ve ark. (2020) ise 2-4 {liye arasinda ortalama bir aile
biiyiikliigii bildirmistir. Ozer ve Tiimer (2021) Mersin Adana
Osmaniye ve Hatay’da bulunan isletmelerdeki aile birey sayisi
ortalamasini 3.6 Kkisi olarak rapor etmistir. Mthi ve ark. (2023)
ankete katilanlarin hanelerinde 1-11 kisi bulundugunu ve
ortalama hane biyiikliigiiniin 3.8 oldugunu bildirmislerdir.
Sahin ve Giirsoy (2016) ise Igdir'da aile birey sayilarini 5.4 kisi
olarak bildirmistir. Ozdemir ve ark. (2023) Torul ilcesinde
ailedeki fert sayisina gore isletmelerin %26’sinin 5’er kisiden
olustugu ve bunu %22 ve %16 ile sirasiyla 6 ve 7 kisiden
olustugunu rapor etmislerdir. Ayn1 calismada ailedeki Kkisi
sayisinin fazla olmasinin hayvanlarla ilgilenilmesi ve is
yukiiniin  paylasilmasi agisindan o6nem arz ettigini
bildirmislerdir.

Sigircilik isleri igin ¢alisan kisi sayisi

Askale ilcesindeki sigir ciftliklerinde calisan kisi sayisinin
dagihmi Tablo 2’de verilmistir. Ilcede sigir isletmelerinde en
¢ok iki (%30.4) veya bir (%24.0) kisinin c¢alistif
belirlenmistir. Yapilan c¢alismalarda da benzer sonuglar
bildirilmistir (Diler ve ark. 2022; Giiler ve ark. 2016; Ozdemir
ve ark. 2023). Diger bir calismada Das ve ark. (2014) sigir
isletmelerinde ¢alisan sayisinin 3-5 kisi arasinda oldugunu
bildirmistir. Amerika Birlesik Devletleri'nde yapilan bagka bir
calismada ise isletmelerde en az iki kisinin tam zamanh
calistigy, ayrica isletme basina bir veya iki kisinin yar1 zamanlh
calistig1 bildirilmektedir (Dou ve ark., 2001).

Ureticilerin sigircilik yapma siiresi

Ureticilerin sigircilik yapma siiresi ortalamasi 23.7+0.86
olarak hesaplanmustir. Ozer ve Tiimer (2021) Mersin Adana
Osmaniye ve Hatay'da bulunan isletmelerde ortalama siit
sigirciligl tecriibeleri 18.97 yil olarak hesaplanmistir. Sahin ve
Girsoy (2016) isletme sahiplerinin hayvancilikla ugrasma
stiresini ortalama 25.74 y1l olarak belirlemistir. Bulgular Sahin

ve Glrsoy (2016) ile benzerlik arz etmektedir.
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Finlandiya’daki sigir yetistiricilerinin ortalama deneyim
siirelerinin 22 y1l oldugu bildirilmistir (Sahlstréom ve ark.
2014).

Tablo 1. Askale ilgesinde ankete katilan isletme sahiplerinin
demografik 6zellikleri

Table 1. Demographic characteristics of the participants in
Askale district

isletme sahibinin yas1 (y1l) Isletme say1s1 %
23-30 12 5.4
31-40 57 25.8
41-50 82 37.1
51-60 53 24.0
61-70 17 7.7
Toplam 221 100.0
Cinsiyeti

Kadin 7 3.2
Erkek 214 96.8
Toplam 221 100.0
Ogrenim durumu

Okuryazar degil 17 7.7
Okuryazar 17 7.7
Ilkokul 77 35.0
Ortaokul 50 22.7
Lise 58 26.4
Universite 1 0.5
Toplam 220 100.0
Meslegi

Ciftci 196 88.7
Esnaf 7 3.2
Isci 10 4.5
Memur 6 2.7
Diger 2 0.9
Toplam 221 100.0
Ailedeki birey sayisi

1 kisi 3 1.4
2 kisi 29 13.6
3 kisi 28 13.1
4 kisi 50 23.5
5 kisi 40 18.8
6 kisi 40 18.8
7 kisi 23 10.8
Toplam 213 100.0

Tablo 2’de sigirclik yapma siiresi diger bir ifadeyle
deneyim siiresi bakimindan normal bir dagilis oldugu
gozlenmektedir. 11-20 y1l deneyime sahip isletmelerin oran
%29.9 olup bunu %26.7 ile 21-30 y1l deneyime sahip kisiler
izlemektedir. Aile isletmeciligi yapildig1 icin hayvancilikla
ilgilenen her yastan bir kisi oldugu disiinildiigiinde
hayvanciligin siirdiiriilebilir olmas1 bakimindan iyi bir siirecte
oldugu sodylenebilir. Calismada 21-30 yil izeri deneyimi
olanlar dikkate alindiginda Tatar ve Esenbuga (2022)nin
Odemis Ilcesinde iireticilerin yaridan fazlasinin sigirciik

konusunda 26 yil ve daha fazla deneyime sahip olduklar
¢alisma ile uyumlu oldugu sdylenebilir. Benzer sonuglar Sever
ve ark. (2017) tarafindan da bildirilmistir. Sanlurfa’da
isletmecilerin %52.7’sinin 11-20 y1l, %30.5'inin 21-30 yil
arasi sig1r yetistirme deneyimine sahip olduklar1 Doganay ve
Yanar (2023) tarafindan rapor edilmistir. Giiler ve ark. (2016)
Erzurum ili Hinis ilgesinde sigircilik deneyim stireleri
acgisindan yetistiricilerin %45.9'unun 11-20 y1l, %41.1’inin ise
21-30 y1l oldugu bildirmislerdir.

Tablo 2. Sigircilik deneyimi ile ilgili 6zellikler
Table 2. Characteristics related to cattle breeding experience

Isletme

sayis1 %
Sigirailik isleri i¢in kag kisi ¢alisiyor?
1 52 24.0
2 66 30.4
3 48 22.1
4 27 12.4
5 11 5.1
6 13 6.0
Toplam 217 100.0
Hayvanlarin bakim ile kimler ilgileniyor?
Aile 196 89.9
Isci 6 2.8
Her ikisi 16 7.3
Toplam 218 100.0
Ne kadar zamandir sigircilik yapiyorsunuz? (yil)
1-10 41 18.6
11-20 66 299
21-30 59 26.7
31-40 38 17.2
41-60 17 7.7
Toplam 221 100.0
Hangi tip sigir yetistiriciligi yapiyorsunuz?
Et sigircilig 15 6.8
Siit sigirciligy 65 29.4
Her ikisi 141 63.8
Toplam 221 100.0

Sigir yetistiriciligi tipi

Askale ilcesindeki isletmelerin %6.8’inin et sigirciligy,
%29.4'tinlin st sigircihigl, %63.8’inin her ikisini birden
yaptig1 tespit edilmistir (Tablo 2). Benzer sekilde Sever ve ark
(2017) Aksaray ilinde isletmelerin %9.9’unun besi,
%?28.4’liniin stt ve %61.7 gibi 6énemli bir kisminin ise hem
besi hem de siit sigirciligl alaninda faaliyet gosterdiklerini
bildirmislerdir. Sanlurfa’da isletmelerin %40.7’sinde besi
sigircihigl, % 14.9’'unda siit sigirciigl ve % 44.4'inde ise
kombine (siit ve besi) sigircilik yapildigimi belirtmislerdir
(Doganay ve Yanar 2023). Tatar ve Esenbuga (2022) Izmir ili
Odemis ilcesinde siit sigircilig1 yapilan isletmelerin %75 ile en
ytksek paya sahip oldugunu, %20.8’lik bir pay ile hem siit
hem de besi sigircilig1 yapan isletmelerin bunu takip etttigini
ve sadece besi sigirciligl yapan isletmelerin oraninin ise %4.2
oldugunu bildirmislerdir. Seker ve ark. (2012) Mus ilinde
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isletmelerin  %79.2’sinin ise kombine, %11.7’sinin siit
sigirciigl ve %9.2’sinin besi sigirciligl yapildigini rapor
etmislerdir.

Birliklere iiyelik ve yararlanma durumu

Anketin yapildig1 isletmelerde “Herhangi bir birlige iiye
misiniz?” sorusuna yetistiricilerin %20’sinin Evet, %80’inin
Hay1r cevabi verdigi goriilmiistiir (Tablo 3). Uye olmayanlarin
oraninin oldukca yiliksek olmasi yetistiricilerin birliklerin
sundugu hizmetlerden yararlanamamasi ile birlikte cesitli
konularda magduriyet yasamalarina neden olabilir. Herhangi
bir birlige liye olan isletmelerin %31.1'inin Damizhik sigir
yetistiricileri birligine, %31.1’inin tarim kredi kooperatifine,
%?22.2’sinin sit birligine, %8.9’'unun Besiciler birligine,
%4.4’tiniin Koy-Kooperatifine, %2.2’sinin Pancar
Kooperatifine iiye olduklari tespit edilmistir (Tablo 3).

Calismada Askale ilgesinde tespit edilen birliklere iiye
olma oranini (%20) benzer sekilde Boz (2013) tarafindan
Dogu Akdeniz boélgesindeki Adana, Kahramanmaras,
Osmaniye ve Hatay illerinde %30 olarak bildirmistir. Giiler ve
ark. (2016) tarafindan bu oran Erzurum ili Hinis ilgesinde
%12 olarak bildirilmistir. Diger taraftan Askale ilgesinde elde
edilen bulgular Tiirkiye’de yapilan bir¢ok c¢alismalarda elde
edilen sonuglara gore oldukga diisiik bulunmustur. Nitekim
birliklere iiyelik oranlarini Doganay ve Yanar, (2023)
Sanliurfa’da %74.6, Sever ve ark., (2017) Aksayaray’da %75.3,
Call1 (2016) Tokat ilinde %75, Demir ve ark,, (2014) Van'da
%83.1, Kutlar ve ark., (2013) Nigde’de %92.2 olarak rapor
etmislerdir.

Tablo 3. Katilimcilarin birliklere iiyelik ve yararlanma durumu

Table 3. Participants’ membership to union organizations and
satisfaction status

Isletme

sayisi %
Herhangi bir birlige liye misiniz?
Evet 42 20.0
Hayir 168 80.0
Toplam 210 100.0
Hangi birlige tiyesiniz?
Damizlik Sigir Yet. Birligi 14 31.1
Koy-Koop. 2 4.4
Pancar Koop. 1 2.2
Besiciler Birligi 4 8.9
Tarim kredi kooperatifi 14 31.1
Stt Birligi 10 22.2
Birlik hizmetlerinden yararlaniyor musunuz?
Evet 36 24.5
Hayir 111 75.5
Toplam 147 100.0
Birlik hizmetlerinden memnun musunuz?
Evet 75 339
Hayir 146 66.1
Toplam 221 100.0
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Askale ilcesindeki yetistiricilerin  %24.5’i  Dbirlik
hizmetlerinden yararlanirken, %75.5’inin yararlanamadigi
gorilmistiir (Tablo 3). Yetistiricilerin birlik hizmetlerinden
yararlanamama oraninin yiiksek olmasi herhangi bir
birliklere {ye olmama kaynaklandigi
soylenebilir.

durumundan

Birlik hizmetlerinden memnuniyet durumu; Ureticilerin
%33.9’u birlik hizmetlerinden memnun iken %66.1’inin birlik
hizmetlerinden memnun olmadig1 goriilmektedir (Tablo 3).
Yetistiricilerin birlik hizmetlerinden memnun olmamas;,
ozellikle dogu bolgelerinde birliklerin yeterli faaliyet
gostermemesi ve gerekli kalitede hizmet verememesi
nedeniyle liye olmada isteksizlik olusturmaktadir.

isletmelerdeki sigir varlign

Isletmelerde bulunan sigir varhgi Tablo 4’te sunulmustur.
Isletmelerde bulunan sigir varliginin ¢ogunlugu 11-20 bas
(%25.3) ve 21-30 bas (%24.9) arasindadir. 1-10 bas arasinda
s1gir1 bulunan isletme orant %17.1 iken 31 bas ve iizerinde
s1gir1 bulunanlarin oranit %32.7 bulunmustur (Tablo 4). Agn
ilinde yapilan bir calismada isletmelerin %32.0"si 11-15 bas,
%?25.5"1 ise 21 bas ve lizeri s1g1ra sahip olduklari saptanmistir
(Bakan ve Aydin 2016). ispir ilcesinde yapilan bir calismada
ise isletmelerde 0-10 bas hayvana sahip isletmelerin orani en
yiksek (%39.6) oldugu bunu 11-20 ve 21-30 bas hayvana
(%29.7 ve %14.2) sahip isletmelerin izledigi rapor edilmistir
(Diler ve ark. 2022). Sever ve ark. (2017)'nin ytriittikleri
arastirma kapsaminda yer alan isletmelerin %22.2’si 10-14
bas, %19.8’i 5-9 bas, %13.6’s1 15-19 bas, %12.3’linlin ise 50
ve lizeri biiylik bas hayvana sahip olduklarini bildirmislerdir.

Diive ve sagmal inek sayisi; isletmelerin %81.3’iinde 1-10
bas arasinda diive bulundugu, 21 bas ve iizeri diive sayisinin
ise olduk¢a dusiik oranda (%6.2) oldugu tespit edilmistir.
Ulkenin ihtiyaci olan damizlik sigirlarin temini icin diiveler
énemli bir potansiyel olusturmaktadir. Isletmelerin yariya
yakiniin 1-10 bas (%49.7) sagmal inege sahip oldugu, bunu
11-20 bas (%37.4) inege sahip isletmelerin takip ettigi
belirlenmistir. Sever ve ark. (2022) Aksaray’da siit sigircilig
yapan isletmelerin %42.5’inin 1-9 bas, %34.2’sinin 10-19 bas
ve %23.3’linlin ise 20 bas ve daha fazla sagmal inege sahip
olduklarini rapor etmislerdir.

Buzagl sayis;; Buzagl iiretimi gelecek generasyonu
olusturacak damizlik hayvanlarin kaynagi olmasi nedeniyle
biiyiik o6nem arz etmektedir. Calismada isletmelerin
%380.0'ninde mevcut buzagi sayis1 1-10 bas, %13.6’sinda 11-
20 bas, %6.4’linde ise 21 bas ve lizeri buzagiya sahip oldugu
tespit edilmistir.

Boga ve tosun sayisi; Isletmelerin biiyiik cogunlugunda
(%96.3)
belirlenmistir. Suni tohumlamadan ziyade tabii tohumlama
yapildigindan dolay1 boga bulunduruldugu ifade edilmektedir.

1-10 bas arasinda boga bulunduruldugu
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Isletmelerin %85.2’sinde 1-10 bas arasinda, %14.8'inde ise
11 bas ve lizeri tosun bulundugu tespit edilmistir. Tosunlarin
biiylik bir boliimii kasaplik veya kurbanlik amaciyla besiye
alindigindan erkek hayvan bakimina 6zen gosterilmektedir.

Tablo 4. isletmelerdeki sigir sayis1 (Bas)
Table 4. Number of cattle (head)

Isletme say1s1
Sigir sayis1 (Bas) (Adet) %
1-10 37 17.1
11-20 55 25.3
21-30 54 249
31-40 30 13.8
41-50 12 5.5
51+ 29 13.4
Toplam 217 100.0
Diive sayis1
1-10 143 81.3
11-20 22 12.5
21+ 11 6.2
Toplam 176 100.0
Sagmal inek sayisi
1-10 89 49.7
11-20 67 37.4
21+ 23 12.8
Toplam 179 100.0
Mevcut buzag sayisi
1-10 112 80.0
11-20 19 13.6
21+ 9 6.4
Toplam 140 100.0
Boga sayis1
1-10 103 96.3
11+ 4 3.7
Toplam 107 100.0
Tosun sayis1
1-10 46 85.2
11+ 8 14.8
Toplam 54 100.0

Isletmelerde yetistirilen irklar, memnuniyet ve devletten
beklentiler

Arastirmaya konu olan isletmelerde mevcut sigir irklari
icerisinde en yaygin yetistirilen irk Esmer irki1 (%66,5) oldugu
ve bunu melez wrklarin (%63.8) takip ettigi Tablo 5’te
goriilmektedir. Mevcut arastirmada, siit sigirciligl
isletmelerinde Simmental irkinin oransal olarak (%35.7)
arttigt ve bu irkin Esmer irkinin bir alternatifi olmaya
basladig1 soylenebilir. Yine yerli irk sigirlarin orani da
(%13.6) dikkate deger diizeyde kaldig1 ve elde tutulmaya
devam edildigi anlasilmaktadir. Siyah Alaca irkinin en az
oranda (%2.3) olmasindan bu irka fazla ragbet olmadig:
anlasilmaktadir.

Tiirkiye’de yapilan ¢alismalarda da ¢ogunlukla Melez ve
kiltiir irki sigir oraninin yiiksek oldugu yerli 1irk oranlarinin
distiigi bildirilmektedir. Doganay ve Yanar (2023) Sanhurfa

ili Eyyibiye ilcesinde isletmelerin %59.3'linde Simmental,
%50.4'inde melez, %44.4’linde Holstein Friesian, %5.2'sinde
ise yerli irklarin yetistirildigi ve ayni isletmede birden fazla
farkli irklarin  bulundugu rapor edilmistir. Calisma
bulgularinin aksine arastirmacilar Eyyiibiye ilcesinde
yetistiricilerin siit sigirciigi icin genelde Holstein Friesian ve
melezlerini tercih ettiklerini, besi sigircilig1 icin ise genelde
Simmental ve melezlerini tercih edildigi rapor edilmistir.
Ozdemir ve ark. (2023) Giimiishane’de yetistirilen kiiltiir irki
ve melezi oraninin %40 oldugunu, sadece melez sigir
bulunduranlarin oranini %27, i§1etmelerde hem kiltir irk: ve
hem de yerli sigir (%13) yetistirilmesinin yaninda sadece
yerli (%14) ve sadece kiiltiir irki (%6) bulunan islemelerinde
oldugu bildirilmistir.

Tablo 5. isletmelerde yetistirilen irklar, memnuniyet ve
devletten beklenti

Table 5. Cattle breeds raised in enterprises, satisfaction and
expectation from the government

Isletme

sayisl %
Hangi irklar yetistiriyorsunuz?*
Esmer (Montafon) 147 66.5
Melez (Kirma) 141 63.8
Simmental 79 35.7
Yerli 30 13.6
Siyah Alaca 5 2.3
Sigir yetistiriciliginden memnun musunuz?
Evet 100 46.9
Hayir 113 531
Toplam 213 100.0
Devletten beklentileriniz nelerdir?
Ahir yapim destegi 12 5.4
Destekleme iicretlerinin artmasi 37 16.7
Maliyetlerin diistiriilmesi 20 9.0
Ureme parametresi kalksin 13 5.9
Yem ilag destegi 53 24.0
Toplam 221 100.0

*: Coklu se¢im nedeniyle toplam anket sayisina (221) oranlanmstir.

Tugay ve Bakir (2006), Giresun ilinde yetistirilen sigirlarin
%?23.6’s1n1n yerli, %71.1’inin melez ve %5.3’liniin kiiltiir irki
oldugunu, Kaygisiz ve ark. (2010) ise Kahramanmaras da
isletmelerdeki sigirlarin %30.0’'unun yerli, %48.0’inin melez
ve %22.0’sinin de kiltiir irki sigir oldugunu tespit etmislerdir.
Seker ve ark. (2012) Mus ilinde sigirlarin %46.9’unun yerli,
%37.2’sinin melez ve %15.9’unun kiiltiir irki oldugunu rapor
etmislerdir. Boz (2013) tarafindan Dogu Akdeniz Bolgesi'nde
stit sigirciligl yapan isletmelerin %71.0'inde kiiltiir irki siit
s181r1, %49.0'unda yerli irk siit sigir1 ve %19.0’'unda melez irk
siit s1g1r1 bulundugu bildirilmistir.

Sigir yetistiriciliginden memnuniyet

Anketin  yapildig1  ireticilerin
yetistiricili§inden memnun oldugu, %53.1’inin ise memnun
olmadig1 belirlenmistir (Tablo 5). Bursa ilinin Biiyiikorhan

%46.9’'unun  s181r

Journal of Animal Science and Economics
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ilcesinde stit sigirciligl yapan isletmelerde yiiriitiilen bir anket
calismasinda isletme sahiplerinin % 85’2’sinin siit sigircilig
yapmaktan memnun olmadiklar1 bildirilmistir (inal 2014).
Kocyigit ve ark, (2018) Erzurum ili Narman ilgesinde
isletmecilerin % 68.3’linlin sigir yetistiriciliginden memnun
olduklarini, Himis ilgesinde yapilan baska bir calismada
(Kogyigit ve ark., 2016) sig1r yetistiriciliginden memnun olan
isletmelerin % 44.0 oldugunu, bunun aksine Seker ve ark.
(2012) yetistiricilerin % 62.6'sinin  s18ir yetistirmekten
memnun olmadiklarini bildirmislerdir.

Devletten beklentiler

Ankete katilan yetistiricilerin devletten beklentileri
arasinda %24 orani ile yem ve ilag destegi, %16.7 ile
destekleme iicretlerinin artmasi, %9 ile maliyetlerin
diisiiriilmesi, %5.9 ile lireme kriterinin kaldirilmasi ve %5.4
ile ahir yapim destegi verilmesi yer almistir (Tablo 5). Can ve
ark, (2023) iftcilerin en ¢ok {lizerinde anlastifl
memnuniyetsizlik konularinin sirasiyla; iretim maliyetlerinin
¢ok yiiksek olmasi, aracilarin ciftcilerden daha fazla kar
etmesi, sit fiyatlarinin ¢ok disiik olmasi, yorucu islere
ragmen gerekli gelirin elde edilememesi ve saglanan yardim
programlarinin yetersiz olmasi seklinde rapor etmislerdir.
Doganay ve Yanar (2023) Sanlurfa ili Merkez Eyyubiye
llgesinde isletme sahiplerinin %53.3’iiniin Tarim ve Orman
Bakanligindan beklentilerinin, hayvansal iriinlere destek
verilmesi veya verilen desteklerin artirilmasi, %46.7’sinin ise
kredi destegi oldugu ifade edilmistir. Ureticilerin girdi
maliyetlerinin yiiksek olmasi ve mevcut siit fiyatlarinin
diistkliginden dolay1 yetistiricilikten memnun olmadiklari
bildirilmistir.

Sever ve ark. (2017) yaptiklar1 arastirma kapsaminda
sigir isletmelerinin %47’sinin devletten kredi ve tesvik
beklentisi icinde oldugu, yetistiricilerin %19.8’i pazarlama
konusunda destek isterken, %17.3'i bilgi destegi, %9.8'i
damizlik temini konusunda destek ve %6.1'i ise veteriner
hekim destegi beklediklerini rapor etmistir. Kogyigit ve ark.
(2018) Erzurum ili Narman ilgesinde yetistiricilerin
%82’sinin devletten beklentilerinin oncelikli olarak kredi
destegi oldugunu bildirmislerdir.

SONUC

Erzurum’un Agkale ilcesinde yapilan ¢alisma sonucuna
gore; bolgedeki isletme sahiplerinin yaslarinin ve egitim
seviyelerinin Tirkiyede’ki ¢alismalarla benzerlik gosterdigi,
sigirciik  deneyimlerinin  yeterli oldugu sdylenebilir.
Bolgedeki hakim irkin Esmer 1rktan Simmental irkina dogru
yoéneldigi anlagilmaktadir. isletmelerin %80.0’inde de 1-10
bas buzagl bulunmasi aile isletmeciliginin bu bdélge icin
onemini gostermektedir. isletmelerde Esmer irki hayvanlarin
daha cok tercih edildigi belirlenmistir. Isletmelerin %53’
sigircilik yapmaktan memnun olmadiklarini ifade etmislerdir.

Journal of Animal Science and Economics

Bu durum yetistiricilerin hayvanciigin devamhiligim
saglamada zorlandiklarini goéstermektedir. Hayvancilik
sektoriinde oOzellikle yem maliyetlerinin yiiksek olmasi,
hayvan ve hayvansal irtnlerin fiyatlarinin diisiik olmasi,
¢oban ve bakici sikintilarinin yagsanmasi gibi etmenler,
hayvancilik  isletmelerinin  siirdiiriilebilirligine ~ engel
olusturmaktadir.

Askale ilgesinde elde edilen bu sonuclar Erzurum il ve
ilceleri ile diger illerde yapilan benzer c¢alismalarda
hayvanciligin gelistirilmesi i¢cin yapilan onerilerin dikkate
alinarak tedbirlerin alinmasi ve c¢iftcilerin beklentilerinin
karsilanmasi icin harekete gecilmesinin elzem oldugu
diisiiniilmektedir. Sonug¢ olarak; Askale ilgesinde devlet,
tiniversite ve 6zel sektor isbirligi ile bolge yetistiricilerinin
hayvancilik egitimi ve tesviki ile sosyo-ekonomik durumun ve
refahinin  saglanmasi hususunda yapilacak plan ve
programlarin Askale hayvanciligina 6zellikle de biiyiikbas
hayvanciligina faydali olacag: diisiiniilmektedir.
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Derleme Makalesi Review Article

Ar1 Otunun Onemi ve Kullanim Alanlari

The Importance and Uses of Bee Grass

0Z

Bu derlemenin amaci ar1 otu yetistiriciliginin aricilar ve ciftciler acisindan énemine katkida
bulunmaktir. Ancak bu bitkKi tlirtiniin tilkemizde yaygin olarak ekimi yapilamadigindan arilar bu
bitkiden yeterli diizeyde yararlanamamaktadir. Tiirkiye aricilik istatistiklerine baktigimizda
2020 yilinda bal iiretimi 104,077 ton ve 2021 yilinda 96,344 ton olurken 2022 yilinda ise
118,297 ton olarak artis gerceklesmistir. Son yillardaki koloni say1s1 2020 yilinda 8,179,418 adet
ve 2021 yilinda 8,733,394 adet ve 2022 yilinda 8,984,676 adet olarak belirlenmistir. Bal verimi
2020 yilinda 12.72 kg olurken, 2021 yilinda bu oran diisiis yasayarak 11.03 kg olmus ve 2022
yilinda artisa gecerek 13.17 kg olarak belirlenmistir. Ar1 otu 6nemli bir nektar kaynagi olmasi
yaninda ciceklenme doneminde bigilmesiyle iyi bir yesil giibre bitkisi olarak da ciftciler
agisindan degerlendirilebilir. Ar1 otu ekimi Akdeniz sahil kusagi ve Marmara bélgesinde kislik,
Dogu Anadolu gibi iklimi soguk olan bolgelerde ise yazlik olarak yapilmaktadir. Ar1 otunun
tohumlari kii¢iik oldugu i¢cin ekimlerde tohum yataginin ekimden 6nce iyi hazirlanmis olmasina
dikkat edilmelidir.

Kiiresel 1sinma hem iilkemizde hem de diger iilkelerde giderek biiyiik bir sorun haline
gelmektedir. Kiiresel 1sinmanin getirdigi en biiytiik zararl etki susuzluk problemidir. Bu yiizden
kurak sartlara direng gosterebilen ar1 otu gibi bitkilerin alanda var olmasi nektar kaynaginin
siirekliligi agisindan oldukga degerlidir.

Anahtar Kelimeler: Ar1 Otu, Aricilik, Kiiresel Isinma

ABSTRACT

The purpose of this review is to contribute to the importance of phacelia (Phacelia
tanacetifolia Bentham) cultivate for beekeepers and farmers. However, since this plant
species is not widely cultivated in our country, bees cannot benefit from this plant
sufficiently. When we look at the beekeeping statistics in Turkey, honey production was
104,077 tons in 2020 and 96,344 tons in 2021, while in 2022 there was an increase of
118,297 tons. The number of colonies in recent years has been determined as 8,179,418 in
2020, 8,733,394 in 2021 and 8,984,676 in 2022. While the honey yield was 12.72 kg in 2020,
this rate decreased to 11.03 kg in 2021 and 13.17 kg in 2022. In addition to being an
important source of nectar, phacelia can be evaluated by farmers as a good green manure
plant when it is harvested during flowering. Phacelia cultivation seed is carried out in the
Mediterranean coastal zone and Marmara region in winter, and in regions with cold climates
such as Eastern Anatolia, in summer. Since the seeds of phacelia are small, care should be
taken that the seed bed is well prepared before planting. Global warming is becoming a big
problem both in our country and in other countries.

The biggest harmful effect of global warming is the problem of thirst. For this reason, the
existence of plants such as bee grass, which can resist arid conditions, is very valuable in
terms of the continuity of the nectar source.

Keywords: Phacelia (Phacelia tanacetifolia Bentham), Beekeeping, Global warming

Journal of Animal Science and Economics


https://orcid.org/0000-0002-4169-9116

18

Bato 2024

GIRIS

Bitkilerin nesillerini devam ettirebilmeleri i¢cin tozlasma ve
dollenmeye ihtiyaclar1 vardir. Tozlasma (polinasyon) bir
cicegin erkek organindaki cicek tozunun baska bir ¢icegin disi
organina ulasmasi olarak ag¢iklanmaktadir. Tozlasmaya
ihtiya¢ duyan bitkiler biliyiik oranlarda arilar vasitasiyla
tozlasma saglarlar. Bal arilan tirleri arasinda farkliliklar
vardir. Bazilar1 sosyal yasama sahip iken bazilar1 da bireysel
veya yar1 sosyal olarak yasamlarini stiirdiirmektedir. Kimileri
de yuvalarini toplu halde belirli alanlarda yapmaktadirlar.
Apis turleri, biiytik koloniler olusturur ve ¢ok yilliktir. Apis
cinsleri icerisinde "Bat1" bal arisi olarak bilinen Apis mellifera
disinda 3 tiir daha bulunmaktadir. Bunlar "Dogu" bal aris1
tirleri olan; Apis cerana, Apis dorsata ve Apis florea'dir.
Diinya bal turetiminde 4. Cerana'dan kismen yararlanilir ve
lretimin tamamina yakin kismi A. mellifera kullanilarak

Tablo 1. 2013-2022 y1h TUIK verilerine gére aricilik istatistikleri.
Tablel. Beekeeping statistics according to TUIK data for 2013-2022.

gerceklestirilmektedir. Diger 2 tiir ise kovana alinamamis
olup dogal ortamda tek bir petek ilizerinde yasamlarim
stirdirmektedirler (Anonim, 2023). Bombus tiirleri ise kii¢iik
koloniler halindedir ve koloninin 6émri bir yildan azdir ve
yapillan az miktardaki bal, sadece koloninin ihtiyacini
karsilayacak durumdadir (Ozbek, 2010). Diinya iizerindeki
gida maddelerinin % 90’1 82 bitki tiiriinden elde edilmistir. Bu
bitki tiirleri icerisinden 63t (%77) arilar tarafindan
tozlasmaya gereksinim duymaktadir. Ozellikle 39 bitki tiiri
icin ar1 tozlagsmas1 mutlak gereklidir.

Insan beslenmesinde kullanilan gidanin 1/3’ii dogrudan
veya dolayl olarak ar1 tozlagsmasina ihtiya¢ duyan bitkilerden
olusmaktadir. Yeterli bir seviyede tozlasmanin olabilmesi i¢in
bitkilerin ¢iceklenme dénemlerinde ar1 faaliyetlerine ihtiyag
duyulmaktadir (Ozbek, 1986).

Yil Isletme Sayisi Koloni Sayisi Bal Uretimi Balmumu Uretimi Bal Verimi

(Adet) (Adet) (Ton) (Ton) (kg/Koloni)
2013 79,934 6,641,348 94,694 4,241 14.26
2014 81,108 7,082,732 103,525 4,053 14.62
2015 83,475 7,748,287 108,128 4,756 13,96
2016 84,047 7,900,364 105,727 4,440 13.38
2017 83,210 7,991,072 114,471 4,488 14.32
2018 81,830 8,108,424 107,920 3,987 13.31
2019 80,675 8,128,360 109,330 3,971 13.45
2020 82,845 8,179,418 104,077 3,765 12.72
2021 89,361 8,733,394 96,344 3,766 11.03
2022 95,386 8,984,676 118,297 4,165 13.17

TUIK istatistiklerine gére aricilik isletmesi sayis1 2013
yilindan 2022 yilina kadar artis gostermistir. Artista bazi
yillarda dalgalanma olsa da son yillarda say1 ytlikselmistir ve
2022 yilinda 95,386 adet olarak belirlenmistir. Koloni sayis1
ise 2013 yilinda 6,641,348 adet olarak belirlenmis ve ilerleyen
yillarda diizenli bir sekilde artmis ve en son 2022 yilinda
8,984,676 adet olarak saptanmistir. Tiirkiye bal tiretimi 2013-
2015 yillar1 arasi artis gostermis, 2016 yilinda bir énceki yila
gore 2,401 ton gerileyerek 105,727 ton olmustur. 2017 yilinda
ise 114,471 ton ile olduk¢a yliksek bir seviyeye ulagmistir.
2019 ve 2020 yilinda ise sirasiyla 109,330 ve 104,077 ton
olmustur. Daha sonra tekrar gerilemesine ragmen 2022
yilinda 118,297 ton olarak bir onceki yila gore artis
gostermistir. Bal mumu liretiminde 2013 yilindan 2021 yilina
kadar bir dalgalanma mevcut olup, 2022 yilinda 4,165 ton
olarak belirlenmistir. Bal verimi bakimindan yillar arasinda
farklilik goriilmekte 2020 ve 2021 yillarinda daha dnceki
yillara gore bir diisiis yasanmis olup, sirasiyla 12.72 kg ve
11.03 kg olmus, 2022 yilinda ise 13.17 kg olarak saptanmistir
(Tiik,2023). Aricilik faaliyetleri yabanci déllenen bitkilerde
oldukca oOnemlidir. Ayciceginde doéllenme isleminin
tamamlanabilmesi i¢in boceklere, 6zellikle de arilara ihtiyac
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vardir. Yapilan arastirmalarda arili iretimde; arisiz tiretime
gore %70’e varan verim artisi saglanmaktadir. Bu sebeple
aycicegi tarlalarinin etrafina, bitkinin ¢iceklenme devresinde
10 dekar alan icin 2-5 adet ar1 kovani yerlestirmek hem bitki
icin hem de ar icin faydali olacaktir (Tan, 2007). Aricilik
faaliyetinin gelistirilmesinde ar1 otunun bal arilar1 agisindan
nektar ve polen kaynagi olarak diinyanin en iistiin 20 bal
bitkisi arasinda yer aldig1 belirlenmistir. (Crane, 1975; Goltz,
1988).

Ar1 otundan bal arilarinin yararlanmasi icin 6zellikle
aritliklarin  etrafina ekildigi, baz1 iilkelerde ise ar1
yetistiricilerinin kolonilerini gocer aricilik sistemi igerisinde
ar1 otuna tasidiklarini belirtilmektedirler (Bakoglu ve Kutlu,
2006). Bal, arisiiti, ar1 zehri, balmumu ve propolis gibi gida ve
farmakolojik degerleri oldukca yiliksek olan iiriinleri lireten
balarisi, bunlardan ¢ok daha énemli olan bitkilerde tozlasmay:
gerceklestirmesiyle, Uriinii nicelik ve nitelik yoniinden
arttirabilmesiyle  aricilik
saglamaktadir (Ozbek, 2003).

ekonomisine  biiyik katki

Arn otunun ¢iceklenme periyodunda kurak, sicak ve hatta
soguk havalarda bile her zaman taze nektar kaynagi
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olusturmakta ve ar1 kolonilerinin sonbahardaki gelisimini
desteklemektedir. Pestisit kullanimina gerek
duyulmamaktadir ve zararli olan bdceklere karsi direng
gostermektedir. Kurak gecen mevsimde 1 veya 2 kez sulama
yapmak yeterlidir. Toprakta yeterli nem olmasi halinde ari
otuna sulama yapilmasina ihtiya¢c bulunmamaktadir. Ayrica
ar1 otu silaj halinde hayvanlara verilmesiyle siit verimi de
artmaktadir. Ar1 otunun yesil ot, kuru ot ve nektar kaynag:
saglayabilmesinin yani sira; erozyon onleyici ve siis bitkisi
olarak da kullanilmaktadir. Sayilan bu 6zellikler, ar1 otunun
diger yem bitkilerine gore istiin olan ve tercih edilme
sebeplerindendir. Arilara polen ve nektar kaynag
sunabilmesi amaciyla hem ar1 kolonileri hem de yesil giibre
olusturabilmesi amaciyla arastirmalar yapilmaktadir. Ar1 otu
bitkisinin sonbaharda ekiminin yapilip, ilkbaharda ¢igceklerin
acmastyla arilar ve tozlayict bocekler icin cezbedici hale
geldiginden tercih edilen bir bitkidir (Kumova ve Korkmaz,
2009).

Degisik kullanim amaciyla yapilan bir ¢alismada ar1 otu
bitkisi, bocek cekici o6zelligi olmasiyla kiiltir bitkisine
beslenme amaciyla giden ve zararli olan bdceklere karsi
biyolojik savasim olarak faydalanilmaktadir. Boécek
zararlisindan korunmak istenen bitkinin etrafina, zararh
olabilen bdceklere besin saglamasi amaciyla ar1 otu
ekilebilmektedir. Zararli olan bdcek popiilasyonu bitki
lizerinde yogunlasmaya basladiktan sonra toplu halde hasat
yapilarak zararlilar uzaklastirilmis olacak ve kimyasal
miicadele olmamas1 sebebiyle de dogal yasam korunmus
olacaktir (Kahl, 1996). Ar1 otunun Giineydogu Anadolu
bolgesinde bugdayla karisik ekim seklinde yapilan
arastirmada, ar1 otunun bugday veriminde herhangi bir verim
diisikligli olmadan yetistirilebilecegini belirlemislerdir. Bu
bolgede ciftcilik ve aricilik yapan treticilere karisik ekim
yapabilecekleri tavsiye edilmistir (Coskun, 2021). Hayvan
beslenmesinde de kullanilabilir bir bitki olan ar1 otu
hayvancilik agisindan da bir alternatiftir. Ciceklerin genel
formu uzun, kivrik ve salkimli bir yapidadir (Saglamtimur ve
ark, 1988) Biitiin diinyada olduk¢a iyi bir nektar kaynagi
olarak bilinmekte olan ar1 otu, diinya iizerindeki nektar
bitkileri siralamasinda ilk 20 bitki i¢erisinde yer almaktadir
(Crane ve Honey, 1975). Nektar salgis1 olarak 0.80-0.85
mg/cicek/glin, bal iiretim potansiyeli 30-100 kg/da; polen
verimi 0.5 mg/cicek, polen potansiyeli ise 13.3 kg/da olarak
bildirilmistir (Crane, 1984). Verimli bir aricilik bircok etkene
baglh olarak degisiklik gostermektedir. Arilar i¢in yogun olan
nektar akimina kadar kovanlarda bulunan kolonilerde arzu
edilen niifusa wulasabilmesi verimliligi biiylik oranda
etkilemektedir. Bu sebeple aricilarin arilar1 kistan erken
ilkbahar aylarina kadar iyi bir beslemeyle veya arilarin
kuvvetli bir flora’nin bulundugu alanlara gotiiriilmesi olduk¢a
onemlidir. Ar1 otu nektar ve polen kaynagi agisindan zengin
oldugu i¢in aricilik yapilan bolgede ar1 otu bitkisinin olmasi

arilara biiyiik fayda saglayacaktir. Ar1 otunun tilkemizde ekim
oranlarinin artmasi, bitkinin taninmasi ve yetistiriciliginin
yapilmasi olduk¢a dnemlidir ve bu sebepten dolay1 ar1 otu
(faselya) bitkisinin akademik ¢alismalarla birlikte ekiminin
tesvik edilmesi ¢ok dnemlidir. Ar1 otunun yaklasik olarak 13
tiriiniin diinya lzerinde bulundugu bilinmektedir. Ancak
sadece 4 tir (Phacelia distans, P. ramosissima, P. hispida, P.
Tanacetifoll) bal arilar1 agisindan 6nemli bir besin kaynagi
olusturabilmektedir ( Phacelia tanacetifolia Bentham) en fazla
ekimi yapilan tiirdiir (Ozkan, 2014).

BITKIiSEL OZELLIKLERI

Ar1 otunun anavatani Kuzey Amerika (Kaliforniya)'dir.
Hydrophyllacea familyasindan olup otsu bir yapiya sahip ve
tek yillik bir bitkidir. Bitki dik bir sekilde gelisim gostermekle
birlikte 60-100 cm’ye kadar boylanabilmektedir. Sapin
tizerinde dikene benzer tlyler bulunmakta olup, bitkinin
yapraklari sap lizerinde almasik olarak dizilmislerdir. Bitkide
biiytime arttik¢a topraga yakin olan sap kismindan dallanma
olmakta ve bitki yatay bir gelisim gostermektedir. Ceside bagh
olarak cicek rengi farklilik gostermektedir. Cicekler beyaz,
acik mavi, mavimsi-pembe,
olabilmektedir. Ciceklenme, c¢icek sapinin alt kismindan
baslamakta ve bitki ucuna dogru ilerlemektedir. Ayrica
salkimin tamamu bir haftada cigeklenmektedir. Ciceklenme
periyodu boyunca bitkinin farkli dallarinda yeni ¢icek
salkimlar1 agmaktadir (Turk ve Alagdéz, 2019). Bitkinin
ciceklenme periyodu iklim, toprak ve bir¢ok faktére bagh
olarak degisiklik gostermekle birlikte, bitki 1-1.5 ay cicekte
kalabilmektedir. Bitkinin cigeginde 5 adet anter ve 2 parcali
disi organ bulunmaktadir. Ta¢ yapraklarinin rengi ¢eside bagh

eflatun renklerinde

olarak beyaz, mavimsi pembeye kadar degisiklik
gosterebilmektedir (Wiliams, 1991). Kahramanmaras iklim
kosullarinda ar1 otunda degisik ekim zamanlarinda bitkinin
ciceklenme periyodunun gézlemlenmesi ve ar1 merasi olarak
faydalanilabilmesi amaciyla yapilan arastirma sonucunda
Mart sonu Nisan basinda baslayan c¢igeklenmenin 45 giin
sirdiigiinii  bildirmislerdir. m?de ortalama olarak ¢icek
sayisinin 61.7 ile 1662.8 araliginda olup, 5 dakikalik bir zaman
diliminde metrekarede ¢icek ziyareti yapabilen ar1 sayis1 7.3-
119 adet ari/m? araliginda degistigini bildirmektedir (Catak
2019).

Ar1 otunun nektar iretimi ve bal iretimine katkisinin
arastirildigt  ¢calismalarda, Akdeniz iklim kosullarinda
yapildig bitkide
ciceklenmesinin tam oldugu, Kuzey Amerika kosullarinda ise
daha az bir cigeklenme gorildigi bildirilmektedir. Ar1 otu
arilar i¢in iyi bir nektar kaynagi olusturabilmesine karsin baz

sulamanin  az donemlerde bile

bal arilar i¢in Akdeniz ikliminin hiikiim stirdiigii bolgelerde
genellikle arilarin faydalanacagi bitki cesitleri ortamda
mevcut oldugundan, ar1 otu ar1 yetistiriciligi agisindan
oncelikli bulunmamistir (Catak, 2019).
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Sekil 1. Ar1 otu bitkisinin genel gériiniimii
Figure 1. General view of the bee grass plant

Sekil 2. Ar1 otunun cicek goriintiisii

Figure 2. Flower view of bee grass

ARI OTUNUN KULLANIM ALANLARI

Avrupa’da arilara nektar kaynagi olusturmak icin ekilen
art  otu bitkisi 06zellikle ariliklara yakin alanlarda
yetistirilmekte ve bdylece armin nektar kaynagi arayarak
zaman kaybetmesi 6nlenmektedir (Wiliams and Christian,
1991). Arilara nektar saglamasi agisindan ¢ok 6nemli olan ar1
otu bitkisi ayn1 zamanda yesil giibre, 6rti bitkisi, yesil ot, kuru
ot, silaj, siis bitkisi, toprak erozyonunu onleyici ve ayni
zamanda toprakta azot baglamasiyla bilinen bir bitkidir.
Cesitli bitki tiirleriyle karisim halinde ekilerek ar1 merasi
yapilabilmesi hususunda bir¢ok c¢alisma yapilmis ve iyi
neticeler alinmistir (Becker and Hedtke, 1995). Ar1 otu bitkisi
cezbedici cicekleri sayesinde bocekleri kendine
cekebilmesiyle tozlayici bdcekler igin sikinti yasanan ve
kiltiiri yapilan bitkilerde polinatorleri ¢ekmek i¢in bitkilerin
yakinina veya sira aralarina ekim yapilabilmektedir. Bu
sebeple arilar i¢in besin kaynagi olmasinin yaninda ¢iftciler ve
aricilar da kar oranlarini arttirmaktadirlar. Ayrica giceklenme
periyodunun sonunda alanda ekili olan ar1 otu siiriilerek
topraga karistirllmasiyla toprak yapisinin iyilesmesine de
katki saglamaktadir. Hatta ar1 otunun bazi bitkilerden daha
fazla cekici olmasi sebebiyle ar1 otunda tarlacilik yapan
polinatorleri uzaklastirabilmek icin kimyasallar
kullanilmaktadir.

Zararli olan bocek popiillasyonunun ar1 otu iizerinde
yogunlasmasiyla birlikte bitki toplu olarak hasat edilir ve
boéylece zararhl uzaklastirilmis olur. Dolayisiyla kimyasal
miicadele ile dogaya verilecek zarar ortadan kaldirilmis
olacaktir (Korkmaz, 2009). Ar1 otu cezbedici yapisi sayesinde
arllarin  yani sira diger bdcekleri de kendisine
cekebilmektedir. Bu  sebeple faydali tozlayicilarin
beslenebilmesine de katki saglamaktadir.
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Avrupa ve Amerika da ar1 otu yaklasik 1,5-2 ay siireyle
cicekte kaldigindan arilar igin iyi bir ar1 merasi
olusturmaktadir (Yilmaz ve Albayrak, 2017).

Ar1 otunun kullanim alanlari asagida belirtilmistir;

e Ari merasi olarak faydalanma (bal arilari icin nektar ve
polen kaynagi olarak kullanilmaktadir)

e Polinatdr bocek gekici olarak (Bocekleri cezbetmede)
e Biyolojik miicadele icin tuzak bitki olarak kullanma

e Yesil giibre bitkisi olarak (Topragin yapisini iyilestirmek
amaciyla)

o Silaj bitkisi olarak (Hayvanlara yem saglayabilmesi i¢in)

e Yer ortlicii ve siis bitkisi olarak (Peyzaj ve bahce
diizenlenmelerinde)

e Toprak erozyonunu oOnleyebilme ve topragi islahi
amaciyla

e Hayvanlara yesil ve kuru ot olarak verilebilmesinde
(Hayvan beslemede)

e Biyokiitle enerjisi elde edilebilmesinde

e Kesme c¢icek (cicekcilikte) gibi cesitli alanlarda
kullanilmaktadir (Saglamtimur ve ark, 1989)

Arastirmacilarin yaptigl ¢alismalarda ar1 otunun kanola,
fig ve korunga gibi bitkilerle ayni donemde ekiminin
yapilmasiyla cigcek tozu veriminin diger bitkilere gore daha iyi
oldugu ve yonca bitkisiyle ar1 otu kiyaslandiginda arilarin ar1
otunu tercih etigini bildirmektedirler (Karadag ve Biiytikburg,
1999).

TOPRAK ISTEKLERI VE YETISTIiRICILIGi

Sulama yapilmaksizin yetistirilebilen bir bitki olan ar1 otu
kurakliga dayaniklidir ve yilda 200-500 mm yagis alan
bolgelerde yetistirilebilmektedir. Bitkinin yetisebilmesi icin
optimum pH aralig1 6.6 ile 8.5 arasindadir. Yetistiriciligi icin
sikistirilmis, suyla dolu veya asitli topraklar uygun degildir.
Yaklasik olarak 3 °C’lik bir sicaklikta ¢cimlenmeye baslayan ve
soguga nispeten dayanikl bir bitkidir. Fide donemindeki geng
bitkiler ortalama olarak -8°C'ye kadar olan donlara
dayanabilir (Ates, 2010). Tropik ve subtropikal bélgelerde
kishik driin olarak yetistirilebilmektedir. Ancak daha soguk
iklimlerde genellikle don zarar1 gorilir (Liu ve ark, 2015).

Ar1 otu hemen hemen her toprak ve iklim sartlarinda
yetistirilebilir. Ar1 otunun gelisimi ve ¢iceklenme periyodu
hizhidir. Su eksikligi yasanan kurak alanlarda iyi bir gelisim
gostermektedir. Avrupa’da bulunan iilkelerde sonbaharda
ekim yapilabilir ve fazla azot gilibrelemesi neticesinde
meydana gelen nitrat yikanmasinin  &nlenmesinde
kullanilabilmektedir. Ek olarak ar1 otu bugdayla karisim
halinde de ekimi yapilabilmekte ve bugdayda verim

diistikliigli olmadan ikinci bitki olarak faydalanilabilmektedir.
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Ar otu yetistiriciliginde tohumlar kiiciik oldugu i¢in tohum
yataginin ¢ok iyi hazirlanmasi gerekmektedir. Ekimde sira
aralign 20-70 cm olarak siralara yapilabilmektedir. Ekim
yapilirken taban giibresi olarak 5-6 kg saf azot ve fosfor olacak
sekilde giibreleme dnerilmektedir. Bitki hastalik ve zararhlara
kars1 direngli oldugundan ilaclamaya ihtiyac
duyulmamaktadir. Ar1 otu ilaglama gibi etkilere maruz
kalmadig icin Avrupa’da yiiksek fiyatlarla satilabilmektedir.
An otu, yazlik ve kislik olarak ekilebilmesinin yani sira yem
bitkileriyle de karisik olarak ekim yapilabilir. Akdeniz bolgesi
gibi 1liman iklime sahip olan yerlerde tarla alanlarinin bos
kalmamas1 agisindan ara iriin olarak degerlendirilebilir.
Bitkinin ekim zamani, 1liman iklime sahip olan yerlerde kistan
guzlik olarak ekilebilmektedir. Rakimi yiiksek olan Dogu
Anadolu gibi bdlgelerde ise ilkbahar ekiminin yapilmasi
tavsiye edilmektedir. Ar1 otu ekiminde tohum miktar1 1-1,5
kg/da, ekim derinligi ise tohumlar ki¢iik oldugundan 1-2
cm’ye yapilabilir. Serpme ekim yapilmasi planlaniyorsa tohum
miktarini arttirmakta fayda vardir. Arnn otu kishk ekim
yapildig1 takdirde Nisan ayinin birinci veya ikinci haftasinda
ciceklenmeye baslamaktadir.

Bitki ciceklenmeye basladiginda sadece arilar icin degil
aynt zamanda yesil gibre ve silaj olarak da
degerlendirilebilmektedir. Arilarin bu bitkiyi ziyaret ederek
nektar toplamasi sonucunda olusan bal olduke¢a Kkaliteli bir
baldir. Ar1 otu tohum i¢in hasat edilecekse cicek salkimlari
kahverengilesmeye basladiginda ve govde yas haldeyken
hasat yapilmalidir. Diz bir zemin tizerinde yi18in halinde
kurutulup tizerinde traktor ile gezilerek sap ve saman ayrilmis
olacaktir. Bu islemden sonra tohumluk serin ve kuru bir yerde
depolanmalidir (Saglamtimur, 2009). Tohum veriminin, en
yliksek ikinci ekim zamani olan 30 Eylil tarihinde yapilmis
olmasiyla, verimin 86.06 kg/da oldugu tespit edilmistir.
Yapilan arastirma sonuglarina gore ar1 otunun ar1 meralarinda
faydali olacag: tespit edilmistir (Catak,2019).

SONUCLAR

Aricilik yapilan bélgeler icin oldukg¢a dnemli bir bitki olan
ar1 otu bitkisi aricilar i¢in oldukea iyi bir nektar kaynagidir. Bu
sebeple ariliklarin oldugu yerlerde bu bitkinin ekiminin
yapilmasinin ar1 kolonilerine biiyiik fayda saglayacagi yapilan
arastirmalarla da kanitlanmistir. Ar1 otu bitkisi hemen hemen
her tiirli iklim ve toprak sartlarinda yetistirilebilecek bir
bitkidir. Ancak ¢ok soguk olan bolgelerde ekimden sonra ¢ikis
olsa dahi biiyimede zorluk ¢ekecegi goz Oniinde
bulundurulmahdir. Ulkemizde giderek etkisini daha fazla
gosteren kiiresel 1sinma su sorununu ortaya ¢ikarmaktadir.
Ar otu bitkisi sulama yapildig1 takdirde verimi artmasinin
yani sira az yagis alan I¢ Anadolu ve Giineydogu Anadolu gibi
kurak bolgelerde aricilik yapilan yerlerde bu bitkinin ekiminin
yapilmasi aricilara iyi bir ar1 merasi olusturacaktir. Ek olarak
bu bitki hastalik ve zararli etmenlere karsi da direnglidir.

Ayrica Akdeniz ikliminin hiikiim siirdiigii yerlerde ariliklara
yakin bolgelerde floranin yetersiz kaldigi alanlarda bu
bitkinin ekilmesi bir alternatif olacaktir. Ar1 otunun 6zellikle
yogun sekilde aricilik yapilan bolgelerde ekiminin Bakanlik ve
Universiteler tarafindan gerekli bilgilendirmeler yapilarak
ciftcilere ve aricilara 6zendirilmesi tilkemizde bulunan ari
varliginin gelisimine ve arilardan elde edilecek tiriinlerin
kalitelerine de olumlu bir etki yapacaktir. Tiirkiye’deki mera
alanlarinin daralmasiyla birlikte aricilik i¢in ¢ok 6nemli olan
flora zenginligi de azalmaktadir. Bu sebeple bos olan arazilere
ar1 otu ekiminin yapilmasi arilara biiyiik fayda saglayacaktir.

Marmara bolgesinde ayciceginin ciceklenme

periyodundan o6nce kishk olarak ekilen ar1 otunun
ciceklenmesi aricilara bir gecis déneminin yaninda biyiik
fayda saglayacagi da asikardir.
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Pregnancy Diagnosis Methods in Cows

ineklerde Gebelik Tani1 Yontemleri

ABSTRACT
In cattle farms, optimising milk yield and fertility is crucial in terms of sustainability and
Alper Yasin CIPLAK* economics. In order to optimise these parameters, each cow should have a calf every 12-14
1; Department of Obstetric and Gynaecology, months. For this purpose, cows should be pregnant during the earliest postpartum period and

Faculty of Veterinary, Atatiirk University,

Ergurom, TURKIYE undergo pregnancy examinations promptly. Early diagnosis of pregnancy on cattle farms is

essential for reproductive management. Methods of pregnancy diagnosis are divided into two
groups, direct and indirect. Direct diagnostic methods objectively determine the state of
pregnancy. Indirect diagnostic methods provide information about pregnancy through
biomarkers formed in the maternal circulation during pregnancy. An ideal pregnancy test
should be able to give accurate results in early pregnancy (high sensitivity and specificity) and
should be low cost and easy to apply. Although direct diagnostic methods are the most
commonly used today, it is predicted that the frequency of use of indirect diagnostic methods
will increase and new methods will be developed as a result of developing technology and
progress in scientific studies. The present review aims to inform the readers about the methods
that can be used in the diagnosis of pregnancy in cows, how these methods are performed, their
advantages and disadvantages compared to each other.

Keywords: Cow, Direct diagnosis, Indirect diagnosis, Pregnancy diagnosis

0Z

Biiylikbas hayvan ciftliklerinde siit veriminin ve dogurganligin optimize edilmesi
strdiriilebilirlik ve ekonomi a¢isindan biiyiik 6nem tasimaktadir. Bu parametreleri optimize
etmek icin her inegin 12-14 ayda bir buzagilamasi gerekmektedir. Bu amagla ineklerin
postpartum en erken dénemde gebe kalmalari ve derhal gebelik muayenelerinden ge¢cmeleri
gerekmektedir. Sigir ciftliklerinde gebeligin erken teshisi lireme yonetimi agisindan
onemlidir. Gebelik tan1 yontemleri direkt ve indirekt olmak iizere iki gruba ayrilmaktadir.
Direkt tan1 ydntemleri gebeligin durumunu objektif olarak belirler. indirekt tan1 yéntemleri
ise gebelik sirasinda anne dolasiminda olusan biyobelirtegler araciligiyla gebelik hakkinda
bilgi saglamaktadir. ideal bir gebelik testi erken gebelikte dogru sonuglar verebilmeli
(duyarhilhig ve 6zgtlligi yiiksek), maliyeti diistik ve uygulamasi kolay olmalidir. Giiniimiizde
gebelik tanis1 amaciyla ¢ogunlukla direkt tanmi yontemleri kullanilmakla birlikte, gelisen
teknoloji ve bilimsel c¢alismalardaki ilerleme sonucunda indirekt tami yontemlerinin
kullanim sikliginin artacagi ve yeni yontemlerin gelistirilecegi ongoriilmektedir. Bu
derlemenin amaci, ineklerde gebelik teshisinde kullanilabilecek yontemler, bu yontemlerin
nasil uygulandigl, birbirlerine gore avantaj ve dezavantajlari hakkinda okuyucular:
bilgilendirmektir.
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INTRODUCTION

The primary aim of cattle breeding is to optimise milk
production and fertility by calving cows at 12-14 months
intervals. In order to achieve this objective, cows should
become pregnant again between 85 and 145 days after calving
(Fetrow et al,, 2007). In cattle farms, it is of crucial importance
to ensure that a cow becomes pregnant as soon as possible
after the voluntary waiting period has passed and to perform
pregnancy examination at the earliest period. Given that the
annual care and feeding costs for pregnant and non-pregnant
cows are similar, retaining a non-pregnant cow in the
enterprise may lead to economic disadvantages. Early
diagnosis of pregnancy in cows is a crucial part of productivity
and sustainability, especially in dairy farms (Balhara et al,
2013, Pohler etal,, 2016).

Early pregnancy diagnosis is crucial for the early
identification of non-pregnant (open) animals in an enterprise
and the treatment or removal of these animals from the herd,
if necessary, without losing time. The ideal pregnancy test
should have high sensitivity, the ability to accurately identify
pregnant animals, and high specificity, the ability to accurately
identify non-pregnant animals. In addition, an ideal pregnancy
test should be practical and cost-effective so that it can be
applied under field conditions. Pregnancy diagnosis methods
are divided into two as direct and indirect methods (Figure
1.). While direct methods allow pregnancy to be felt or seen
objectively, indirect methods use some biomarkers to learn
pregnancy status (Fricke et al,, 2016). Direct methods require
special tools and equipment and an experienced veterinarian,
whereas indirect methods require special laboratories and
some tests (Akkodse and Cigdem, 2019).

The aim of this review is to provide information to the
reader about the pregnancy diagnosis methods that can be
used in cows today, how these methods are performed, and
the advantages and disadvantages of these methods compared
with each other.

Pregnancy Diagnosis Methods
Direct diagnosis methods

Direct diagnostic methods are non-subjective methods for
detecting pregnancy that rely on objective signs or visual
confirmation. When applying these methods, an experienced
veterinarian and special tools and equipment are needed
(Balhara et al., 2013).

Oestrus following after fertilisation

The lack of oestrus signs in a cow or heifer approximately
18-24 days after fertilisation may indicate the presence of a
pregnancy. In this pregnancy diagnosis method, it is
significant that oestrus observation is performed carefully
and accurately. In addition, this diagnostic method may give
false positive results in cases such as anoestrus, suboestrus,
persistent corpus luteum because not all cattle have a regular
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oestrus cycle (Sheldon and Noakes, 2002). While it is
generally observed that pregnant animals do not show signs
of estrus, approximately 6% of pregnant cattle may exhibit
such signs. These symptoms are observed at all stages of
pregnancy and mostly in the 4th-8th months (Kumar et al,
2014).

Pregnancy Diagnosis
Methods

Direct Diagnosis Indirect Diagnosis
Methods Methods

Oestrus Following
— After Fertilisation

Pregnancy Associated
Glycoprotein —

Supportive Findings to Progesterone
— Pregnancy

Rectal Palpation Early Pregnancy
| Factor 1

Transrectal USG Oestrone Sulphate

Interferon Stimulated
Genes —

miRNA -

Figure 1. Pregnancy Diagnosis Methods
Sekil 1. Gebelik Tani Yontemleri

Supportive findings to pregnancy
e Persistence of the corpus luteum

The corpus luteum produces progesterone which is
necessary for pregnancy. The presence of an active corpus
luteum in the ovary of a cow at 3-4 weeks after artificial or
natural insemination indicates that pregnancy is possible (Utt
etal., 2009). In non-pregnant cows, persistent corpus luteum
and the presence of corpus luteum in prolonged diestrus are
also observed (Siqueira et al.,, 2019).

e Asymmetry in cornus

During pregnancy, the cornu uteri, in which pregnancy
occurs, grows massively due to the accumulation of allantoyic
fluid in the chorioallantoyic membrane and asymmetry occurs
between the cornus due to this growth. As a result of the
growth of the uterus, thinning of the uterine layers and
decrease in tubular structure are observed. However, this
asymmetry between the cornu can also be caused by multiple
births, delayed uterine involution, uterine pathologies and
fluid accumulation in the uterus (Sheldon and Noakes, 2002).

e Feeling the fremitus

In order to provide the increased nutritional needs of the
fetus during pregnancy, 'Fremitus' is formed as a result of
hypertrophy of the Arteria Uterina Media and increased blood
flow. Fremitus can be felt unilaterally from the third month of
pregnancy and bilaterally from the 5th month of pregnancy in
pregnant animals (Christiansen, 2014).
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Rectal palpation

Rectal palpation, which has been used in veterinary
medicine for many years, is a method routinely used today. In
this diagnostic method, pregnancy status is decided by
palpation of the structures of pregnancy (Jaskowski et al,,
2019).

e Palpation of chorioallantoyis

Chorioallantois can be palpated in cows between days 35-
40 of gestation. During rectal palpation, it is possible to feel
the membranes slipping, but the membranes can also be
palpated as a result of embryonic-fetal death (Jaskowski et al.,
2019).

e Palpation of the amniotic sac

The amniotic sac is detectable as a swelling containing
fluid, similar to a distended balloon, and can be palpated
between days 28 to 35 of gestation in cows. After the day 65
of pregnancy, the amniotic sac can no longer be palpated as it
loses its swelling with the growth of the fetus (Sheldon and
Noakes, 2002).

e Palpation of placentomes

Placentomas start to form approximately in the first month
of pregnancy. However, they reach a size that can be felt by
rectal palpation in approximately the third month of
pregnancy (Jaskowski et al., 2019).

e Palpation of the fetus

From approximately the second month of pregnancy
onwards, the fetus can be palpated as the amniotic sac loses
its swelling (Romano et al.,, 2007).

Transrectal Ultrasonography

Transrectal Ultrasonography (USG) has been routinely
used for pregnancy examination in cows since the 1980s.
Ultrasound probes of 3.5 - 5 - 7.5 megahertz (MHz) are
generally preferred in cows. While 3 MHz probes are used for
maximum penetration, 7.5 MHz probes are used for better
resolution. In a study (Hanzen and Delsaux, 1987) which a 3
MHz probe was used for early pregnancy examination in cows,
itwas reported that the pregnancy confirmation rate was 94%
on the 25 day after insemination, while in another study (Boyd
etal, 1990) which a 7.5 MHz probe was used, it was reported
that this rate was 100% on the 20 day after insemination.
There are 3 types of ultrasonography methods used for
pregnancy examination in cows.

o A-Mode USG (Amplitude Mode)

In A-Mode USG, an one-dimensional image is formed on the
screen. Ultrasound waves produced as a result of the vibration
of the crystals in the probe form a linear graphic due to the
reflections from the structures it encounters. A-Mode USG is
not used much today because of its low pregnancy detection
rate and its inability to determine the number and viability of
fetuses (Ganaie et al.,, 2009).

o Realt Time B-Mod USG (Brightness Mode)

It is known that pregnancy diagnosis by Real Time B-Mod
Ultrasonography in cows was first performed in 1982. With
the widespread use in veterinary medicine over time, it is now
used as a routine pregnancy examination method. Linear
probes are generally used in cows. The sound waves produced
by these probes create images in different shades of white-
gray-black colours on a black background according to the
structure of the target tissue. With this method, it is also
possible to see the movements of the examined structure
(Sheldon and Noakes, 2002).

B-Mode USG is the most commonly used type of ultrasound
for the diagnosis of pregnancy in cows because of its high
accuracy, ease of application, rapid results, easy accessibility
and information about the fetus (viability, age, sex and
number) (Akkdse and Cigdem, 2019).

In a study (Romano et al, 2006) on ultrasonographic
examination in cows, pregnancy was diagnosed between 16
and 23 days after fertilization. Although it states that it can
give accurate results in days 26-30 after fertilization, the
highest accuracy is achieved. It is stated that it can be reached
on days.

o D-Mod USG (Doppler Mode)

In Doppler Mode USG, the sound waves emitted from the
probe create colours according to the direction of blood flow
in the tissue it will encounter (blood coming towards the
probe= red colour; blood moving away from the probe= blue
colur). The brightness of the coloured pixels indicates the
amplitude of the frequency difference. As the frequency
difference increases, the pixel brightness also increases. Fetal
heartbeat and fetal number can be determined by Doppler
USG. Therefore, it is used more frequently than A-Mode USG
(Ginther, 2007).

Indirect diagnosis methods

These are methods which are not directly related to
pregnancy, but in which some biomarkers which occur as a
result of pregnancy and are found in maternal body fluids are
used. These are generally hormonal and molecular methods
and require special laboratory conditions (Fricke et al., 2016).

Pregnancy associated glycoprotein (PAG)

PAG derivatives in ruminant species consist of a large
family. Pregnancy-associated glycoproteins are analysed in
two groups as 'Ancient’ and 'Modern' (Garbayo et al., 2008).
There are mononuclear and binuclear cells in the chorion
epithelium of ruminants. With the differentiation of
mononuclear cells, binuclear cells are formed. Binuclear cells
transfer the secretion granules they form to the maternal
plasma. These secretions constitute the majority of PAGs
(Green et al.,, 2000).

There are 22 PAG gene families in cows and the first one is
Pregnancy Specific Protein-B (PSPB). Protein-B is generally
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not preferred because its concentration in maternal plasma is
lower than other PAG derivatives and its half-life is longer
(Green et al., 2000). In mammals, there are some special
molecules (eCG in mares, hCG in humans) that form
temporary connections between mother and offspring. In
cattle, these molecules are PAGs produced in the villi chorialis
of the embryo (Telugu et al., 2009).

Pregnancy-associated glycoproteins are used in the
diagnosis of embryonic/fetal deaths and twin pregnancies as
well as pregnancy diagnosis. Factors such as milk yield,
gestation period, number of lactations, breed, foetal sex, calf
birth weight, maternal weight, twinning, heat stress and
postpartum illness affect serum and milk PAG levels (Serrano
etal, 2009).

PAG tests are generally used on days 26-30 after
fertilisation for the diagnosis of pregnancy in cows (Fricke et
al, 2016). Pregnancy-associated glycoproteins can be
analysed from maternal plasma, serum, milk or whole blood
samples by PAG-ELISA methods (Gabor et al,, 2007).

Progesterone (P4)

Progesterone is a steroid hormone released during the
dioestrus phase of each oestrus cycle after puberty and is
essential for the maintenance of pregnancy. Progesterone was
firstisolated from corpus luteum extractin 1934 and is known
to be structurally derived from cholesterol (Alagam, 2015).

Natural P4 is synthesised and secreted from luteal cells in
the corpus luteum during the luteal phase of the cycle and
from both the corpus luteum and ovary during pregnancy,
with species-specific differences. In addition, progesterone is
also secreted from ovarian follicles, testes and adrenal gland,
which are the site of production of some steroid hormones
such as estrogen, androgen, testosterone and corticosteroids
(Ergene, 2008).

Conceptus inhibits the luteolytic mechanism, maintaining
the corpus luteum and thus the production of progesterone.
Progesterone makes the uterine endometrium suitable for
implantation and maintenance of pregnancy. Progesterone
concentration varies according to the stage of the oestrus
cycle. In this way, it is used in the diagnosis of pregnancy in
cows and also in the diagnosis of ovarian cysts (Mimoune et
al,, 2021).

In cows, high P4 concentration (= 2 ng/ml) at 18-24 days
after fertilisation is used to diagnose pregnancy, but this
method is not always accurate. This is due to progesterone
concentrations determined as a result of prolonged dioestrus,
luteal cysts, pyometra and inaccurate recording of
insemination time (Vural et al,, 2012).

Since the progesterone concentration in non-pregnant
cows is always < 1 ng/ml after 18-24 days post-fertilisation,
it is more accurate to identify non-pregnant animals when
examining pregnancy with progesterone (Alagam, 2015).

Progesterone measurement for pregnancy diagnosis in
cows can be performed by qualitative (colour) and
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quantitative (quantity) methods in milk and blood samples. It
is reported that the accuracy rate of pregnancy examination
with milk and blood samples is similar (Otava et al., 2007).

Early pregnancy factor (EPF)

Early pregnancy factor is a glycoprotein with a molecular
weight of 10.84 kDa, first isolated from pregnant mice
(Cavanagh, 1996). Early pregnancy factor is a biomarker that
can be used for the diagnosis of pregnancy in humans (Smart
etal, 1982), sheep (Morton et al,, 1979), cattle (Nancarrow et
al,, 1981), pigs (Grewal et al,, 1985), mares (Ohnuma et al,,
1996), deer (Lash et al,, 1997) and marsupial rats (Cruz et al.,
2001). Early pregnancy factor is produced by maternal tissues
in response to the presence of conceptus after successful
fertilisation and continues to be produced by the embryo after
implantation. In order for EPF to be produced in maternal
plasma, there must be a viable conceptus that has reached the
blastocyst stage. Early pregnancy factor is a biomarker that
exerts an immunomodulatory effect on maternal acceptance
of the zygote, which is defined antigenically as a foreign
substance to the body. Early pregnancy factor has two
different components, EPF-A and EPF-B. Early pregnancy
factor-A is secreted from the oviduct, while EPF-B is secreted
from the ovary (Youngquist, 2006).

Early pregnancy factor is produced in the 6-24 hours after
fertilisation and is absent in maternal plasma in the 24-48
hours after conceptus death (Balhara etal.,, 2013). The rapidly
decreasing EPF concentration in the maternal circulation as a
result of embryonic/fetal death reduces the possibility of false
positive results of this test and thus makes it an ideal
pregnancy test (Youngquist, 2006). However, because of the
high rate of early embryonic death (28-43%) (Diskin et al,,
2006) and the increase in plasma EGF concentration due to
tumours and non-placental sources, a repeat pregnancy
examination should be performed at a later date.

Rosette Inhibition Test (RIT) can be used to determine the
presence of EGF for pregnancy diagnosis. Although the RIT is
a highly accurate test, it is not generally used in field
conditions due to the long application time and the difficulties
encountered during the application phase. A test kit has been
developed to determine EPF under field conditions, but the
accuracy of this test is reported to be low (Bastan et al., 2007).

Oestrone sulphate

Oestrone sulphate is a hormone conjugated to oestradiol
with the enzyme oestrogen sulphotransferase and produced
in the foetal/cotyledonary portion of the placenta. It is
therefore recognised as a marker of pregnancy in cows.
Oestrone sulphate is usually present in foetal fluids (amnion-
allantoyis) and maternal plasma (Shah et al., 2006).

Since estrone sulphate concentration cannot be
determined reliably until the day 80 of pregnancy, the ideal
test time is considered to be the 80-100 day after fertilisation
(Balhara et al,, 2013). The inability to determine maternal



Ciplak 2024

27

oestrone sulphate concentration in early pregnancy causes
this test to be less preferred than other pregnancy tests.

The amount of oestrone sulphate in the maternal
circulation can be measured by RIA-EIA methods in blood and
milk samples (Isobe et al., 2003). Many factors such as litter
size, genetic structure, maternal body weight and
environmental factors affect the concentration of oestrone
sulphate in maternal plasma (Lobago et al., 2009).

Interferon stimulated genes (ISGs)

Interferon-tau (IFN-t) is a biomarker of pregnancy in
cattle that ensures maternal recognition of pregnancy and the
absence of an antigenic response in maternal plasma. IFN-t
secreted by trophoectoderm cells of the conceptus acts
paracrinally on the uterine endometrium, inhibiting the
pulsatile release of prostaglandin F2a. In this way, IFN-t
prevents the formation of a luteolysis mechanism and ensures
the successful continuation of pregnancy (Hansen et al,
2017).

Interferon-tau causes an increase in the concentration of
Interferon Stimulated Genes (ISGs) on maternal leukocytes.
Today, it is known that there are more than 100 ISGs and
among them Myxovirus Resistance Gene 1-2 (Mx 1-2), ISG15,
2'5' Oligoadenylate Synthetase (OAS1) are widely used in
pregnancy diagnosis (Green et al., 2010).

Interferon Stimulated Genes on maternal leucocytes are
detected approximately on the day 14 of pregnancy and reach
a peaklevel on the 17-18 days. In a study (Gifford et al., 2007),
it was reported that Mx-2, ISG15 and Mx-1 concentrations in
peripheral blood leucocytes increased on days 16, 18 and 20
of pregnancy, respectively. The same study states that ISG15
and Mx-2 genes give more reliable results in pregnancy
diagnosis. However, the increase in the concentration of genes
such as ISG15 as aresult of viral infections limits the reliability
of these tests (Palomares et al,, 2013).

RT-PCR method can be used in blood samples for the
measurement of ISG concentration for pregnancy diagnosis in
cattle (de Melo et al., 2020). Since it cannot be performed
easily under field conditions and requires special laboratory
conditions, its use in pregnancy diagnosis is less common than
other tests.

miRNA

MicroRNAs (miRNAs) are molecules which are 18-22
nucleotides long, play a role in the regulation of gene
expression and can be found in most biological fluids
including amniotic fluid, serum, urine and milk (Pohler et al,,
2015). miRNAs are secreted from extracellular vesicles
attached to the plasma membrane and especially from
exosomes. Extracellular vesicles are small structures released
by almost every cell. The exosome complex is a multi-protein
compound involved in the degradation of various RNAs.
Exosomes (40-100 nm) and microvesicles (50-1000 nm) are
the most common types of extracellular vesicles involved in

the control of various reproductive processes, including
capacitation, fertilisation and embryo-endometrial
attachment (Kurian and Modi, 2019).

In a study on miRNAs (Fiandanese et al, 2016), it was
reported that ‘bta-mir140’, a miRNA derivative, could be used
as a pregnancy marker in cattle and the concentration of bta-
mir140 in maternal plasma increased significantly on the day
13 of pregnancy.

In another study (loannidis and Donadeu, 2016),
conducted with cattle, it was reported that 6 different miRNA
derivatives increased on certain days of pregnancy. It was
reported that 'bta-miR-26a, bta-miR-29c, bta-miR-138, bta-
miR-204" increased on the day 16 of pregnancy, 'bta-miR-
1249' increased on the day 24 of pregnancy and 'hsa-miR-
4532" increased on the days 16-24 of pregnancy. In addition,
a human study (Gilad et al., 2008) reported the presence of
miRNAs that increased in pregnant women but not in non-
pregnant women. Detection of miRNA presence for pregnancy
diagnosis in cows is a reliable method, but it is less used than
other pregnancy diagnosis methods due to the special
laboratory conditions required and high cost.

CONCLUSION

As aresult; early diagnosis of pregnancies in the enterprise
reduces the cost of care of non-pregnant cows. There are many
methods for early diagnosis of pregnancy in cows. None of the
pregnancy diagnosis methods; it is not considered an ideal
diagnostic method due to accuracy limitations and the need
for special laboratory and equipment. Currently, rectal
palpation and transrectal ultrasonography are commonly
used methods to determine cow pregnancy at an early stage
due to their low cost, easily applicable, accurate and rapid
results. Due to embryonic deaths that may occur in the early
stages of pregnancy, the pregnancy status of cows should be
confirmed with the PAG test, which can provide rapid and
highly accurate results, one week after the pregnancy
examination by USG or rectal palpation. Although direct
diagnostic methods are mostly used today, it is predicted that
indirect methods will be used more frequently thanks to the
developing technology and progress in science.
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TURKIYE ABSTRACT
Some reproductive criteria were emphasized in this study, and it was debated which ones were
more beneficial. Also, it tried to explain that the reproductive parameters discussed should have
a connection and harmony. In addition, the importance of the average of days in milk (DIM)
parameter of the herd and how it affects not only the reproductive success of the herd but also
the profitability of milk yield was explained in the figures. The deficiencies of the number of
insemination per pregnancy (NIPP) criterion, which was the main subject of this study, in
showing the reproductive success of the flock were discussed and instead, it was argued that the
correct parameter was the number of estrus per pregnancy (NEPP). It was emphasized that the
use of the NEPP parameter instead of NIPP eliminated the incompatibility among other
parameters.

Keywords: Number of inseminations per pregnancy, number of estrus per pregnancy, calving
interval, service period, days in milk

0Z

Bu calismada bazi iireme Kkriterleri tizerinde durulmus ve hangilerinin daha faydal oldugu
tartistlmistir. Ayrica ele alinan reprodiiktif parametrelerin bir baglanti ve uyum igerisinde
olmasi gerektigi anlatilmaya calisilmistir. Ayrica siiriiniin ortalama sagimda gecen giin sayisi
(DIM) parametresinin 6nemi ve sadece siiriiniin iireme basarisin1 degil siit veriminin
karliligini da nasil etkiledigi rakamlarla anlatilmistir. Bu ¢alismanin ana konusu olan gebelik
basina tohumlama sayisi (NIPP) kriterinin siiriiniin iireme basarisin1 gostermedeki
eksiklikleri tartisildi ve bunun yerine dogru parametrenin gebelik basina kizginlik sayisi
(NEPP) oldugu savunuldu. NIPP yerine NEPP parametresinin kullanilmasinin diger
parametreler arasindaki uyumsuzlugu ortadan kaldirdigi vurgulanmistur.

Anahtar Kelimeler: Gebelik basina tohumlama sayisi, gebelik basina 6strus sayisi, buzagilama
araligy, servis periyodu, sagimda gecen giin sayisi
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INTRODUCTION

The prerequisite for sustainability in dairy cattle breeding
is regular fertility. As it is known, fertility is necessary for (1)
the continuity of the herd, (2) the continuous and highest level
of milk production, (3) the selection and sale of breeders, and
(4) profitable and sustainable livestock. It is of great
importance that the fertility criteria are optimum in
understanding the correct management of the herd. One of the
most important problems experienced in dairy cattle and
perhaps the most important one is the failure to achieve the
target of one calf in a year. Although it is very difficult to
achieve the target of a calf every 12 months, given the high
productivity level of existing cattle, the target of a calf should
be approached atleast every 13-14 months. Researchers have
developed many reproduction parameters to facilitate herd
management. In fact, these parameters, which are in
relationship with each other, are also a confirmation of the
accuracy of the records kept in the enterprise. For example, if
the service period is 150 days and the gestation period is
around 280-285 days, the calving interval ((150 + 280) or
(150 +285)) should be around 430-435 days (~14 months).
In most cases, these calculations are either too low or too high.
This indicates that the records kept are inaccurate and that
due diligence is not shown. So much so that in some cases, the
use of bulls to guarantee pregnancy against the failures that
may be experienced in artificial insemination in enterprises
where artificial insemination is applied, is not included in the
records. Hence, the number of inseminations per pregnancy,
which is the worst of the reproductive parameters, is very low,
and therefore the breeding management of the enterprise
appears to be very successful.

Usually reproduction; covers the stages of (1) detection of
heat at the right time, (2) insemination at the right time, (3)
ensuring pregnancy, (4) birth and obtaining a live calf, and (5)
and keeping the calf alive until weaning. Therefore, if you have
not been able to obtain a calf from an animal within one year
or bring the calf you have obtained to a fertile age, it is
meaningless for your reproductive parameters to be perfect.
This is how reproduction should be viewed as a whole.

Reproduction criteria can be listed as insemination
number per pregnancy, service period, mating interval,
calving interval, the average of days in milk (DIM) at first
insemination, postpartum voluntary waiting period, the
average days in milk, and percentage of days in milk.

In this study, reproductive criteria will be briefly
mentioned, but mainly the disadvantages of using the number
of inseminations per pregnancy parameter will be tried to be
explained.

Number of inseminations per pregnancy (NIPP)

NIPP is directly related to the rate of pregnancy in a herd.
Of course, it is desirable for each cow to become pregnant with
asingle insemination in the herd. Although this is theoretically

possible, it has not been possible in any herd so far, because
pregnancy is under the influence of many factors. In general,
failure to detect estrus at the right time is considered and
evaluated as the only factor. However, even if estrus is
detected at the right time, the morphology and physiology of
the egg, the cow's readiness for pregnancy, diseases, the
amount and quality of sperm, the correct and complete
application (insemination) on time are the factors that
directly/indirectly affect conception (Boztepe et al. 2015).
There are also some other factors (mastitis, etc.). For this
reason, it is almost impossible to achieve a pregnancy with
one insemination. In one cow or some cows this may have
been achieved, but what matters is the average of the herd. A
NIPP of 1.5 is considered normal. Although it is theoretically
possible for NIPP to be 1.0, 1.5 can be achieved both
theoretically and practically. According to Smith and Becker
(1994) and Grusenmeyer et al. (1983), each 0.1 unit
increment from the target NIPP average (1.5 NIPP) costs $1.5.
NIPP of 0.5 per cow costs about $7.5. This may not be a very
high amount per animal, but the cost of a 2.0 NIPP instead of
1.5 in a herd of 1000 heads is $7500/year. In Tiirkiye,
excluding other losses, when only semen and application costs
are taken into account, the cost of an insemination is at least
$11-17, while the cost of 0.5 insemination is $5.6-8.4. If the
problem/problems related to achieving pregnancy in the herd
are not resolved, NIPP will continue to increase. The
relationships between pregnancy rate (PR) and NIPP are
shown in Table 1.

Table 1. The relationship between pregnancy rate and NIPP
(Grusenmeyer et al. 1983)

Tablo 1. Gebelik orani ile NIPP arasindaki iliski

NIPP (1/PR)

Pregnancy Rate (%)

95-100 1.0
87 -94 1.1
80 -86 1.2
75-79 1.3
69 -74 1.4
64 - 68 1.5
61-63 1.6

From Table 1, when the NIPP value is 1.5, it can be seen
that the pregnancy rate is approximately 66%. If the NIPP is
two, two inseminations are performed for each pregnancy,
that is, the pregnancy rate is 50%.

It can be stated that the number of inseminations per
pregnancy is not a very accurate reproduction parameter
because, it is calculated from inseminations per pregnancy.
However, in order for insemination to be carried out, estrus
must be detected. Looking at the data and information
obtained from the field, cows that did not become pregnant
were found even though they were inseminated 10, 16, 17,
and even 19 times. Their number is insignificant. The fact that
the average DIM is 250 and above in farms that are said to
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have no problems in our business, not only in Tiirkiye but also
in many countries of the world, confirms this image in the
field. The explanation of NIPP not being a good breeding
parameter can be explained as follows; it showed estrus 10
times, but the first nine could not be detected, the last one was
caught, inseminated and the animal became pregnant. In this
case, the NIPP is one (1). Looking at this NIPP value, the
business seems to be very successful. Whether this value
means the truth or not can be understood by looking at the
service period or calving interval. This can be easily detected
in the figures on the field. If one or both of the 10-12 heats are
caught and pregnancy is achieved when insemination is
performed, the NIPP would be 1 or 2. As stated above, this
does not reflect the success of the business. Instead, the
correct parameter should be the number of estrus per
pregnancy (NEPP). It will be seen that when NEPP is used
instead of NIPP, it will overlap with other breeding
parameters (such as the service period, the calving interval).
It can also be understood from the number of inseminations
per cow (NIPC) parameter mentioned in the literature that,
(NEPP) is more suitable in terms of showing whether the herd
is well managed. NIPP is calculated from inseminated and
pregnant cows, whereas there are cows in the herd that do not
become pregnant after insemination. Real success should be
based on the low or high number of inseminations per cow.

Service period

One of the best indicators of reproductive performance is
the service period. Service period; It is the time from birth to
conception again. The aim of the breeders should be to keep
this period around 100-110 days. The optimum of this period
is 365-280 = 85 days since the gestation period to reach the
calf target every 12 months for cattle is 280 days. Since the
gestation period in the herd does not change much, every
average value greater than 85 days will cause the calving
interval to deviate from 12 months, that is, to prolong it. Smith
and Becker (1994) reported a cost of $2-5/day per cow if the
service period exceeds 90 days. According to the same
researchers, if, for example, a cow’s service period is 120 days,
this deviates from the normal period by 30 days, resulting in
an additional cost of $3 per day per cow, which results in aloss
of $30 x 3 = $90. According to another literature (Boztepe et
al,, 2015), there is a loss of 5-10 (average 7.5) kg/cow for
concentrated feed per day for 90 days. Consequently, there
will be a concentrated feed loss of 30 x 7.5 = 225 kg/cow for
a 30-day deviation. De Vries (2006) reported a loss of $2.11-
7.46/cow for each additional day.

Service period are affected by many factors; (1) the time
we consciously wait (voluntary waiting period), (2) accurate
estrus detection, (3) semen quality, (4) mating technique, (5)
cow’s reproductive ability, (6) diseases, and (7) weather
conditions (Poock et al. 2009).
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Poock etal. (2009) reported the cost of each additional day
as 0.42 - 4.92 $/day/cow after DIM became 110 days, while an
average cost of $2.5/day was taken into account in the
calculations. While the average service period of the 336 herds
kept was 184 days (between 84-358 days), the country
average was 165.8 days. According to this;

184 - 165 = 19 days
19 x $2.5 = $47.5 deviation from the national average
cost per cow.

In addition, a service period of 110 days means a deviation
of 25 days from the ideal calving interval of 12 months and 10
days more from the target calving interval of 12.5 months. To
make the figures more understandable or to concretize the
calculations, for example; If there are 500 fertile animals in a
holding, the deviation from the target will be a total loss of
5000 days in 10 days, and approximately 14 calves lost (5000
/ 365 = ~ 14 calves) from the deviation of only 10 days. At the
same time, loss of 14 calves means loss of 14 lactation milk
yields. Although this evaluation is not physiologically possible,
it was made to embody the damage caused by the time lost.

Le Blanc (2007), in his calculations using the Graenendaalz
model, determined the daily cost of extending the service
period at 90, 150, and 210 DIM, respectively, as $1.5, $2.10,
and $2.5. Based on Overton (2009), the same investigator
estimated that the cost of one day of service period was $0.60
for 100 DIM, $2.10 for 150 DIM, $3.25 for 210 DIM, and $3.60
for 250 DIM.

Mating interval

The mating interval is the best indicator of how accurately
the heat that may occur after the first insemination is detected.
The mating interval (CA) is calculated as follows
(Grusenmeyer et al.,, 1983); CA = (SP Average - DIM at First
Mating) / (Number of Inseminations Per Cow-1). If there are
no cystic ovaries or embryonic deaths (if estrus in the flock is
detected correctly and on time with 100% accuracy), the
average mating interval is 21 days. Since it is not possible to
detect 100% estrus, if the mating interval falls below 24 days,
it means that several cows have been mated without heat.
Errors in estrus detection can be found from the average of the
mating interval. Table 2 can be used for this.

In Table 2, there is a negative relationship between the
increase in the mating interval average and the accuracy of the
estrus detection rate. As can be seen from Table 2, when the
average mating interval is 60 days, approximately three heats
can fit into the interval, which should be 21 days. Therefore,
30% estrus detection accuracy is consistent with this result.
In other words, when the average mating interval is 60 days,
two of the three heats are missed while one is detected.

Grusenmeyer et al. (1983), in their study on the
inconsistency of records kept on farms, examined the
reproductive parameters, compatibility or incompatibility
between them in seven different herds. Determining the
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problems of some reproduction criteria based on a few flocks
by using the mating interval and how they should be
interpreted will be given below according to Table 3. NIPC is
usually larger than NIPP. This is due to cows that have never
been conceived despite being inseminated. For this reason,
NIPC is considered an important reproduction criterion in
herd management.

Table 2. Estrus detection rates from the average of the mating
intervals (Grusenmeyer et al. 1983)

Tablo 2. Ciftlesme araliklarinin ortalamasindan Ostrus tespit
oranlari

Average Mating Heat Detection  False Detection

Interval (days) Accuracy (%) (%)
23 90 10
26 80 20
30 70 30
35 60 40
41 50 50
50 40 60
60 30 70

Table 3. Condition of mating interval according to some
reproductive parameters (Grusenmeyer et al., 1983)

Tablo 3. Bazi lireme parametrelerine gore ciftlesme araliginin
durumu

Herds Service DJM atfirst NIPC® NIPP™ Breeding

Period insemination interval
(days) (days) (day)

1 163 81 1.49 1.26 178

2 136 85 203 1.82 49

3 141 85 294 253 29

4 156 84 2.67 114 43

5 91 77 1.43 1.22 33

6 103 69 2.27 193 27

7 166 88 4.01 291 26

*NIPC: Number of insemination per cow, “NIPP: Number of insemination per
pregnancy

In Table 3, herds 1, 4 and 7 appear to have similar
problems. The service periods in these three herds are
extremely long. In all three herds, the first mating is between
DIM 81 and 88 days. In other words, it can be said that starting
from the service period, an additional 72-82 days (156 - 84 =
72; 163 - 81 = 82) passed from the first mating to conception
in these three herds. This means approximately an additional
3.4 to 3.9 estrus cycles (72 / 21 = 3.43,82/21 = 3.90). In the
first herd, this extra cycle is almost 4. The value in the seventh
herd appears to be congruent at 4.01 inseminations per cow.
Although there are not many errors related to the recording in
this herd (7), the NIPP value of 2.91 indicates the existence of
some problems in terms of herd management. The seventh
herd’s problem is probably the failure to detect estrus.
Another important problem in herd 7 is related to ensuring
pregnancy. There may be a problem in determining the time

of insemination, an untreated disease related to reproduction
in the herd, or other reasons.

The NIPP of the fourth herd is an amazing value of 1.14.
The problem with this herd is the 43-day mating interval,
which means that one of the two heats has been missed in this
herd (2 x 21 = 42 days). However, it turns out that
approximately 3.5 cycles are missed by dividing the difference
between the service period and the DIM at the first mating by
the 21-day cycle. There is an inconsistency between the
records. It is recommended to re-examine the application of a
good heat monitoring program and recording system or to
make regular recordings for this herd.

Herd 2 has a fairly high service period. Fifty-one days
passed from first mating to pregnancy (136-85=51 days). The
fifty-one (51) day period is not incompatible with IBTS and
GBTS. Because the number of mating or cycles that can be
made during this period is around 2.43 (51/21=2.43). The
number of inseminations per cow is 2.03, which is close to it.
The fact that the mating interval is 49 days indicates that there
is a serious problem. In other words, the interval is expected
to be less than NIPC and NIPP. In other words, if NIPC or NIPP
is close to 2, at least the mating interval must be between 20-
25. On the other hand, the fact that the mating interval is
around 49 days according to Table 2 shows that
approximately 40% of the heats in this herd can be caught.

At least two problems appear to contribute to the 141-day
high service period in herd 3. The first of these is related to
pregnancy, and the average NIPP in the herd is 2.53. For this,
a pregnancy control is required. Its causes should be
thoroughly investigated. The second is the 29-day mating
interval. Although the contribution of this value to the high
service period is not as high as that of NIPP, the 29-day mating
interval means that only about 72% (21 x 100 / 29) of the
heats in this herd are determined (Table 2). Little effort in
estrus detection will contribute to the reduction of the mating
interval.

Herds 5 and 6 have good service periods and DIM at first
mating. Each of these herds has different problems. Herd 5 has
an excellent average NIPC and NIPP. This entity may have used
a "cleaning bull" and not recorded it. The problem with herd 5
has to do with estrus detection. Approximately, only 64 % (21
x 100 / 33) of estrus were caught in this flock (Table 2). On
the other hand, herd 6 is very good at estrus detection because
the time between mating is 27 days. However, there is a
problem with the pregnancy rate because NIPP is 1.93.
Despite everything, the herd in the best condition is the sixth
herd.

An important conclusion to be drawn from Table 3 is that
it shows how serious and vital record keeping is in herd
management. Because in terms of criteria, it shows itself in a
general evaluation in the herd.

Herd 1 has a special case. There is a mating interval of 178
days and 1.26 inseminations per pregnancy. Here (1) a few
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heats were detected/not detected correctly, (2) probably
mating dates/records were not kept properly, (3) “cleaning
bull” might have been used in the herd. The "cleaning bull"
could have a serious contribution to 1.26 NIPP, as no records
are kept. In addition, in a situation where the service period is
163 days and the time between mating is 178 days, the NIPP
value of 1.26 raises the suspicion that some artificial
insemination records were not recorded.

Calving interval

The calving interval (CI) is the period between two
successful calvings. CI is a reproductive management
parameter that is influenced by two important reproductive
criteria, such as the service period and the gestation period.

Although the duration of pregnancy is an effective factor, it
cannot be changed. However, a dairy producer can control the
affected calving interval during the service period. The calving
interval is tried to be kept between 12-13 months. Overall, a
12.5-month CI is suitable for most businesses. Losses per cow
in case of moving away from the calving interval target are
shown in Table 4.

Table 4. Economic losses that may be associated with CI due
to administrative errors and labor practices (Smith and
Becker, 1994)

Tablo 4. [dari hatalar ve is giicii uygulamalar nedeniyle BA ile
iliskilendirilebilecek ekonomik kayiplar

Calving interval (month) Loss per Cow ($)
12.6 0.00
13.0 0.36
13.3 14.62
13.6 32.96
14.0 57.54
14.3 88.92

As can be seen from Table 4, while the loss per cow is not
calculated at 12.6 months of CI, a loss of $0.36 is mentioned in
13 months. When the calving interval is extended from 13
months to 13.3 months, the loss per cow is $14.62. So, an
increase of 0.3 months (10 days) corresponds to $14.26. The
cost of CI extending from 13.3 months to 13.6 months
(another ten-day increase) is $32.96 per cow, and the cost of
the last 10-day increase is $18.34 compared to the previous
(compared to 13.3). Likewise, the cost of CI increasing from
13 to 14 months (one-month increase) is 57.54-0.36 $ =
$57.18. The cost of the next 10-day increase is $31.38 (i.e.
88.92-57.54). It should be understood from Table 4 that after
13.3 months of CI, the break begins and the loss per cow
doubles almost every 10 days.

The study by Smith and Becker (1994) related to the effect
of the calving interval is given in Table 5. Smith and Becker
(1994), in their study on determining the average lactation
milk yield depending on the last calving interval, reported that
if the calving interval is 12.5-12.9 months, the average
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lactation milk yield has the highest value, and the lactation
milk yield gradually decreases after 13.5 months (Table 6).

Table 5. Average lactation milk yield (795 herds, 121.773
cows) depending on the last calving interval (Smith and
Becker, 1994)

Tablo 5. Son buzagilama araligina bagl olarak ortalama
laktasyon siit verimi (795 siirti, 121.773 inek)

Calving interval (month) Milk yield average (kg)

11.5-11.9 6838
12.0-12.4 7911
12.5-12.9 8322
13.0-13.4 8398
13.5-13.9 8110
14.0 - 14.4 8069
14.5-14.9 7918
15.0-15.4 7260
15.5-15.9 7180
16.0-16.4 6757

The calving interval also has effects on milk sold per cow,
labor per worker and administrative income, in short, the
workplace (Table 6).

Table 6. Workplace factors associated with calving interval
(CI) (Grusenmeyer et al. 1983)

Tablo 6. Buzagilama araligi (BA) ile iliskili isyeri faktorleri

. Labor and
Calving interval (month) g(lll/(cso(z/{g Administrative

& Income ($/worker)
12.5 orless 6628 19,728
12.5-12.9 6810 21,949
13.0-13.4 6674 20,648
13.5-13.9 6447 18,325
14.0 or more 6538 18,291

It can be seen from Table 7 that the percentage of cows in
the herd with a recommended or acceptable 12-13 month
calving interval is 48.1% ((27 + 25) / 108 = 0.481). Seventeen
(17) heads of cows (15.8% = ((15 + 2) / 108) x 100) have a
calving interval of 13-14 months. This may be acceptable for
some record keeping businesses as some breeders plan to
produce high volumes of milk for 11-12 months.

However, more than 13 months of CI is not economical in
commercial enterprises, with cows near or below average
yields. Eleven (11) cows (10.2%) had CI for more than 14
months. These cows are likely to have had problematic and
repeated mating. These types of cows should be closely
monitored for cleaning purposes.

Some short CI's also cause a short milk production period.
However, it is not very meaningful to make a statement about
28 cows with calving intervals of less than 12 months in Table
7.1f cows are bred for the first time between 45-70 days after
calving, they have a higher chance or chance of conceiving
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than those bred before 45 days. Without solving the
reproductive problems of the herd or individual cows, no clear
conclusion can be reached on the average calving interval.

Unplanned short-term lactations have a life-long yield
reduction effect due to the increased percentage of dry
months.

Table 7. Scatter chart analysis of calving interval (Grusenmeyer et al. 1983)

Tablo 7. Buzagilama araliginin dagilim grafigi analizi

Service Period(SP) (days) Calving interval(CI) (month)

SP (days) 76> 76-86 87-101 102-116 117-131 132-146 147<
Cl (month) 11.7>  11.7-12.0 12.1-12.5 12.6-13.0 13.1-13.5 13.6-14.0 14.0 <
3 12 4 94* 9 132 7 40 13
20 18 6 91 26 137 15 103 24
52 25 10 99 29 140 9 63
71 35 11 102 30 123 45 91
2 104 68 14 106 36 127 60 119
§ 109 23 17 111 38 130 83 150
= 118 78 23 114 50 131 88 41
; 124 85 28 116 56 101 84
= 128 95 31 121 75 125 100
§ 143 96 42 81 135 134
S 105 54 86 139 151
107 58 92 142
115 70 100 144
117 73 103 145
120 74 110 146
126 77 113
138 79 122
141 87 129
T
£% 10 18 27 25 15 2 11
ER (% 9.2) (% 16.6) (% 25) (% 23.1) (%13.9) (% 1.9) (%10.2)

*Other animal numbers are given in the second column.

Average of days in milk (DIM)

DIM (days in milk) is one of the most important herd
management criteria. Individually, DIM simply indicates the
number of days an animal has been milked or the day of
lactation. However, the average DIM in the herd indicates the
average number of milking days in the herd. In other words, it
shows how many animals in the herd are milked on average in
a year. For example, if the lactation day of these 1000 animals
is determined on this day (control day) in a farm with 1000
milkers and the average is taken, this is found as the “average
days in milk”. In well-managed herds where the births are
distributed throughout the year, the average of DIM on any
day (control day) in 365 days should be 150-160 days. It is
expected that those that started milking on the control day are
those on the first, 5th, 55th, 155th, and the 255th day of the
DIM, including the end of lactation (animals that have been
milked for 300-310 days), that is, animals that will dry out on
the control day. With a simple calculation, when we take into
account the first day of milking on the control day and the

animals that dry up, (1+305)/2 average is expected to be 153
days. Other animals in the herd show a distribution between
1 and 305. In other words, the closer the animal is to 1, the
closer itis to 305. Most animals will tend to swarm around the
mean (153 days) as they should. In the light of this
explanation, the lactation day of all animals on the control day
is determined and if the average is taken, the average DIM is
expected to be around 150-160 days. Averages close to these
values are an indication that the herd is well managed and that
itis a profitable business. It is concluded that the management
deteriorates in proportion to the deviation from these values.
In addition, the fact that this value is well below 150 days
indicates that the herd consists of animals that have just
started lactation. Sometimes there are herds with an average
DIM of 150 or 160 days, the first question to ask then, is the
lactation order of the animals in the herd. Because, as has just
been stated, these values do not mean anything in terms of
herd management in newly established herds. Anger
aggregation in the herd might also be another reason.
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Based on the monthly summaries of the herd, the 12-
month average days in milk should be 160-170 days. In
addition to what has been stated above, it can be said that the
inspection day is any day out of the 365 days of the year. That
is, an average of 365 days.

So, for example, if the DIM value is 200 instead of 150, it
indicates the presence of animals in late lactation, or the
lactation period is longer than it should be, due to
reproductive problems (not keeping offspring). Again, milking
alarge number of late lactation cows leads to a decrease in the
average daily milk yield in the herd (Figure 1). Also, DIM will
change from month to month as a result of breeding problems
or irregular calving.

The average milk yield on any day can be accepted as an
estimation of the annual (365 days) average of that herd in a
business that is formed normally, that is, the births are
distributed throughout the year. The annual production/cow
can be approximated by multiplying this average by 365. In
the estimation of the annual lost milk yield; (1) for example
DIM 250 days and optimum DIM 150 days, there is a
deviation of 100 cows/day, (2) this deviation is an average
deviation per animal, (3) milk yield at 250 DIM is 20 kg, 150

If it is assumed that 27 kg in DIM, there is a loss of 7
kg/cow/day for 100 days, (4) if 1000 milkers are assumed in
the herd, thisis 7 x 1000 x 365 = 2 555 000 kg milk/year loss
(5) another fact is 100 DIM deviation is one deviation per cow,
so thereare 1000 x 100 = 100 000 days lost/year, (6) 100000
/ 365 days (calving interval) = 274 calves/year lost (7), 274
calves/year means 274 lactation losses per year.

itk vield
a5 peak point
0
Dtk vield 45
(kg /day)
30
25
201
Dy matter intake
2 peak point
Dy matter = \
mtake (kg/dav) 15
10
w e e k 5 \__A
a4 4 12 16 20 24 2&a 32 36 40 44 48 52
early lactation mid and late lactation dry
3 period

Figure 1. Distribution of milk yield and dry matter
consumption throughout lactation (modified from Yavuz
2017)

Sekil 1. Laktasyon boyunca sit verimi ve kuru madde
tiiketiminin dagilimi (Yavuz (2017)'den uyarlanmistir)
Figure 1 is plotted regarding a normal lactation curve and
dry matter consumption during lactation.
Figure 1 shows the 8th-9th days of lactation. It is seen that
the milk yield peaks in weeks. Although milk yield decreased
from the 9th week, dry matter consumption continued to
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increase until the 20th week. In the following period, dry
matter consumption tended to decrease with the decrease in
milk yield. Accordingly, if the DIM is 150 days versus 200 days
(ie at the 30th week compared to the 20th week), there is
more dry matter consumption for milk production, and the
cost of milk increases.

A high average DIM value means a large number of cows
that are not adequately evaluated. As mentioned above,
milking a large number of late-lactation cows leads to a
decrease in the average daily milk yield of the herd (Figure 2-

3).

l T~ 3 kg vield loss occurs when DIM is
/ ------- * extended for 40 days
35 S b
Milk yield| =~
kg/day® [*
. LG
Calving T TN

DIM elongation causes the calving
interval to be prolongzed

Figure 2. Effects of DIM elongation on milk yield and calving
interval (Ahmadzadeh and Heersche, 2011; Ahmadzadeh,
2017)

Sekil 2. DIM uzamasinin siit verimi ve buzagilama araligi
lizerindeki etkileri

As can be seen from Figure 2, the extension of DIM for 40
days (200-160) means a loss of milk yield of 5 kg/cow/day
(35-30 kg). In addition, due to missed estrus or fertility
problems, the prolongation of the DIM also causes the calving
interval to be prolonged.

T$$

Profitable period

Milk vield
kg/day

neither profit nor
loss

Calving 170 250

D I M (Days in Milk)

Figure 3. The effects of DIM on profitability by periods
(Ahmadzadeh and Heersche, 2011; Ahmadzadeh, 2017)
Sekil 3. Donemlere gore DIM 'in karlilik iizerindeki etkileri
Figure 3 shows that well-managed herds yield up to 170
DIM , but in the next 80 days, neither profit nor loss period
begins. It is understood that the damage period starts from
250 DIM and then at 300 DIM, the animals are already dried
out and there is no yield, so it is an unproductive period. In
fact, from 300 DIM , during the seemingly unproductive
period, the fetus grows faster and the animal is prepared for
the next lactation. In this respect, the dry period can be
considered as a kind of fallow.
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Woodley (2003) examined the decrease in milk yield and
consequent decrease in income with the progression of DIM.
Milk yield of 35 kg/cow/day and income close to
$20/cow/day at 150 DIM decreased to 30 kg/cow/day milk
yield and $15-16/cow/day income at 200 DIM. How this
situation, named as the progression of DIM, affects individual
milkyield is understood by De Vries (2006) from yield records
in the University of Florida flock (Table 8). For example, the
first cow's milk yield at 611 DIM is 62.8 1b/day (approximately
28.5 kg/day), while the second cow's milk yield at 201 DIM is
97.6 Ib/day (approximately 44 kg/day). From the data, the
yields of animals with low DIM have higher milk yield than
those with high DIM. From the same data, the negative effect
of DIM elongation on calving interval can also be observed. For
example, the first cow gave birth for the last time on
28.05.2004 and was bred for the last time almost a year later
10.05.2005. If the animal has not become pregnant, the DIM
(OPEN; ON) and calving interval will continue to be extended,
and if the animal has not dried out, the milk yield will be
minimal. Even assuming that it is pregnant, the calving
interval will approach approximately two years due to the 12
months wasted and additional gestation period, causing the
loss of a calf.

The average milk yield at 200 DIM of the lactation curve in
a herd of 100 cattle with an average of 11800 kg of milk yield
adjusted for 305 days is 35 kg/day. If an improvement in
pregnancy rate was achieved in this herd, a cow at 180 DIM
would give 36.4 kg/day of milk based on the lactation curve. If
the income from milk is $ 0.40, $0.10 of this is the cost of feed.
The remaining $0.30 is multiplied by 36.4 - 35 = 1.4 kg
between 200 DIM and 180 DIM milk yield, resulting in a
difference of $0.30 x 1.4 kg = $0.42/kg/cow/day. This,
multiplied by 365 days and 100 cows, gives an annual loss of
0.42 x365x 100 = $15330, or a profit of $15330 by providing
180 DIM instead of 200 DIM (Le Blanc (2007) quoted from
Overton (2006)).

Table 8. DIM-milk yield relationship in University of Florida
flock (De Vries, 2006)
Tablo 8. Florida Universitesi siiriisiinde DIM -siit verimi iliskisi

University of Florida Dairy Research Herd
Sorned by Insemination Value (IMN3), February 14, 2000

Index DIM_Lact# LastCal DIM_Tst LastBredMDY _ hMilk STATUS

4708 627 1 5/28/04 611 10/5/05 62.8 OPEN
4735 217 2 TM2M06 201 11406 o7.6 BRED
4706 651 1 5/4/04 635 2705 623 QPEMN
4671 272 2 S5Mans 256 120/06 7r.a BRED
4879 145 2 W21/05 130 11306 128 BRED
4562 177 2 8/21/05 161 1/1&8/086 102 BRED
4770 193 2 815505 177 1/5/06 89 OPEN
4703 23 2 TIRNS 07 1W27NR AR & RRFD
4673 182 2 BMGIOS 166 2/9/06 998.8 BRED
4462 351 2 2/28/05 335 1/4/06 557 OPEMN
4420 480 2 10/22/04 464 10/27/05 64.2 PREG
4232 1568 @4 a1 1MS 140 W2ZTros &5 BRED
4451 211 2 7/18/05 195 1/4/06 a7 OPEN
4508 146 2 21005 130 1/15/06 96.2 ERED
4859 181 2 BMTHOS 165 23/08 B2.9 BRED
4723 156 2 /11005 140 1W17/06 89.6 BRED
4727 147 2 820/05 131 2/9/06 93.6 BRED

Until now, the negative effects of the deviation of the DIM
value from the optimum on milk yield and feed consumption
have been discussed. As explained earlier, if the average DIM
value is 250, its deviation from 150 is 100 days. So, there is a
loss of 100 days per cow. Assuming that there are 1000
milking cows in the herd, there is a loss of 1000 x 100 = 100
000 days per year. Assuming that the calving interval is 365
days, 100 000 / 365 = 274 calves/year are lost. This also
causes a loss of 274 lactations/year. All these are profit losses
for businesses that seem to be making a profit. This shows that
DIM should be used more in controlling herd management
and revealing the profitability of the business.

Some talk about efforts to reduce, ie DIM, in the herd by
removing problem animals from the herd. This is nothing but
a postponement of the problem. If the deficiencies in herd
management are not eliminated, the previous scene will be
repeated after a while.

According to Young (2002), the increase in the DIM value
(for example, over 200 days) is primarily due to reproductive
disorders. High DIM negatively affects milk production
because as DIM increases, the percentage of late lactating
cows increases. The longer the lactation, the lower the milk
yield. Dairy producers with long DIM averages who want to
increase their daily milk production per cow are disappointed
with the decline in milk yield. It is necessary to compare the
milk yields of cows with different lactation numbers (orders)
by adjusting for the number of lactations. For example, the
difference between a group of cows lactating 28 kg in the 1st
lactation (DIM230 days) and a group of cows lactating 32 kg
in the 3+ lactation ((DIM) = 160 days) appears normal until
a correction for DIM is made. After making the fix, there is no
difference or not a significant difference between the two. The
adjusted value of DIM for 230 days in the first lactation was
28 kg, while the adjusted value of DIM for 160 days in 3+
lactations was 28.5 kg. Assuming the loss for each day of
DIM is 50 g (0.05 kg), there is a difference of (230 - 160) x 0.05
= 3.5 kg, which is 32 kg when subtracted from 32 kg for 160
days DIM. 3.5 = 28.5 kg. To summarize, lactation groups
should not be compared without adjustment for (TM).

The calculation of (DIM) from the calving interval is given
in Table 9.

In the calculations below, optimum (TM)is taken as 160
days, a year as 365 days.

(Calf Interval (days) x DIM (days)) / 365 (days) (If 160
days DIMis optimal in the 365-day optimum calving interval,
how much is DIMin the 460-day calving interval?)

Likewise, calving interval from annual (DIM):

(DIM (days) x 365 (days)) / Optimal DIM (days)

Calculation of the estimated number of estrus missed from
DIM and calving interval;

In calculating the number of estrus missed from DIM, the
ratio established below is how many normal days one (1)

optimum DIM day corresponds to.

Journal of Animal Science and Economics



38

Boztepe and Aytekin 2024

If the optimum DIM is 160 days in 365 days,

How many days is 1 DIM in x days? From this x = (365 x
1) /160 = 2.28125 days.

Accordingly, the optimum DIM is subtracted from the

herd’s DIM, then this is converted to a normal day and the

missed estrus is estimated by dividing by the time between
heats. These calculations are shown in Table 10.

When calculating from the calving interval, the optimum
calving interval of 365 days is subtracted from the current
calving interval and divided by the period between heats.

Table 9. Calculation of average DIM (DIM) from calving interval and calving interval from DIM

Tablo 9. Buzagilama araligindan ortalama DIM'in (DIM ) ve DIM ‘den buzagilama araliginin hesaplanmasi

Calving Interval (CI) Yearly DIM (days)

Calculating the Calving

Practical Calculation of Calving Interval

(days) Interval from DIM from DIM

460 (460 x160) /365 ~202 (202x 365) / 160 ~460 202x 2.28" ~ 460
440 (440x160)/ 365~ 193 (193 x365) /160 ~ 440 193 x 2.28 ~ 440
420 (420x160)/ 365~ 184 (184 x 365) /160 ~ 420 184 x 2.28 ~ 420
400 (400x160)/ 365~ 175 (175x365) /160 ~ 400 175x 2.28 ~ 400
380 (380x160)/ 365~ 167 (167 x365) / 160 ~ 380 167 x 2.28 ~ 380
365 (365x160)/ 365~ 160 (160x365) /160 ~ 365 160 x 2.28 ~ 365

*How to calculate the coefficient of 2.28 is explained below.

Table 10. Average DIM (DIM) or estimation of the number of estrus missed from the calving interval

Tablo 10. Ortalama DIM (DIM ) veya buzagilama araliginda kacirilan éstrus sayisinin tahmini

Yearly DIM Estimated Number of Estrus Missed from  Calving interval Estimated number of Estrus Missed from
(days) Annual DIM (pcs) (days) Calving Interval (pcs)
202 ((202-160) x 2.28) / 21 = 4.5 460 (460 - 365) / 21 = 4.5
193 ((193-160) x 2.28) / 21 = 3.6 440 (440 - 365) /21 =3.6
184 ((184-160) x 2.28) / 21 = 2.6 420 (420-365) /21 =2.6
175 ((175-160) x 2.28) / 21 = 1.7 400 (400-365) /21 =17
167 ((167-160) x 2.28) / 21 = 0.7 380 (380 - 365) /21 = 0.7
160 ((160-160) x 2.28) / 21 = 0.0 365 (365 - 365) / 21 = 0.0
CONCLUSION REFERENCES

Some reproductive criteria, their shortcomings, and their
applicability are mentioned and discussed in this study. It has
been argued that the number of inseminations per pregnancy
is not an accurate parameter in terms of showing the success
of reproductive management in the herd, but instead, the
number of estrus per pregnancy (NEPP) is a more accurate
parameter. We have also tried to explain that, when the
correct parameters are kept and used, the harmony between
the parameters can be seen. In addition, we again tried to
explain that the days in milk ("DIM) parameter of the herd is a
very important and practical parameter in terms of not only
showing the reproductive management of the herd but also
showing the general management and profitability.
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