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ÖZET 

Geçmiş yıllardan günümüze kadar uzanan süreçte; geleneksel süt sığırı işletmelerinde yapılan hataların 

önüne geçmek, buzağıların daha ekonomik ve verimli bir şekilde bakım ve beslemelerinin yapılması 

amacıyla çalışmalar gerçekleştirilmiştir. Çalışmalarla elde edilen sonuçlar kısa vadede işletme ekonomisine 

katkı sağladığı düşünülse de zamanla birtakım olumsuzluklar ortaya çıkarmıştır. Bu olumsuzlukların etkileri 

farklı şekillerde görülmüştür. İnekler yapılan uygulamalardan kaynaklı stres faktörlerine maruz kalarak 

çeşitli fertilite sorunları yaşamaktadır. Tüm bu olumsuzluklar sonucunda işletmelerin buzağı ve süt gelirleri 

azalmakta, hastalık ve stres kaynaklı verim kayıpları ve tedavi giderleri artmaktadır. Hayvan refahı da 

dikkate alınarak, üst düzeyde verim elde edilebilecek sağlıklı sürüler ile sağlıklı hayvansal gıdalar 

üretebilmek için uygulanan olumsuzlukların ortadan kaldırılmasına yönelik çalışılmalar yapılmalıdır. 

Anahtar Kelimeler: Fertilite, buzağılama aralığı, hayvan refahı 

 

ABSTRACT 

From the past years to the present day, numerous studies were performed to achieve more economically 

viable and efficient care-feeding of calves and to avoid the mistakes made in the traditional practices of 

classical enterprises. Although the results obtained in these studies were thought to have contributed to 

the enterprises’ economies in the short term, it has later been determined that a number of adverse 

effects have taken hold over time. These adverse effects show themselves in different ways. Cows are 

exposed to additional stress factors caused by these practices and often suffer from various fertility 

problems. As a result of all these unfavorable developments, calf and milk related incomes of the 

enterprises have decreased, and they have suffered from yield loss due to various diseases and stress 

factors, in addition to the treatment costs.Taking animal welfare into consideration as well, new studies 

should be carried out to eliminate these negative effects and to obtain healthy animal products in high 

yield herds. 

KEY WORDS: Fertility, calving interval, animal welfare. 

 

 

 

 

 

 

 

INTRODUCTION 

In cattle farming sector of the present day, enterprises seek 

to maximize the yield of their herds while minimizing their 

costs. To achieve this goal, proper care and feeding of the 

breeding stock candidates are important factors, in addition 

to the genetic capacities of the selected stock breeders. 

Income analyses performed in dairy cow enterprises show 

that the milk and calf sales make up for the majority of the 

enterprise’s income. The datas obtained from all these 

analyses indicate that the income increases of an enterprise  

 

is proportional to the increase of its milk yield. Considering 

the fact that cows need their calves for their individual milk 

yields, having the breed stock cows calf once every year and 

to ensure the survival of the calf should be amongst the 

priorities of an establishment. In cattle farming, calving 

periods can extend due to insemination problems, which in 

turn may lead to losses in milk yield. The high-yield cow 

breeds particularly have insemination issues, and often only 

get inseminated after a few mating sessions. 
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Breeders who want to remedy this problem pay for 
additional artificial insemination processes for each 
maternity, increasing their operational costs. One of the 
most important factors that reduce calf-related income is 
calf deaths. Calf deaths are seen as one of the most 

significant problems and cause of loss for cattle breeding 
in Turkey and in the rest of the world alike. While there is 
no official statistical information regarding the calf death 
rate in Turkey, the booklet of the ministry of agriculture 
and forestry specifies this rate as 10%1.

Considering there are calves that die in family 
establishments and most of these are not reported, it is 
likely that this rate is higher in reality. In a study 
performed in the Yenişehir district of Bursa province, the 
calf death rate was reported as 16.3%.2  In another study 
performed in the Hacıali Establishment of the Eastern 
Mediterranean Agricultural Research Institute, the rate 
was determined as 16.6%.3 The calf death rates in the 
countries which are considered to have advanced animal 
breeding sectors are reported to be lower compared to 
Turkey. In the USA, for instance, a study was performed 
involvingin 1685 dairy establishments which reported the 
calf death rate as 9.4%.4 The booklet of the ministry of 
agriculture and forestry informs that calf death rate until 
ablactation should be ≤ % 3, while it should be ≤ 5% until 
the end of the sixth month.1  The studies performed 
indicate that the calf death rate in our country is quite 
higher than the acceptable levels and are causing 
significant economic losses. These losses come in the 
form of treatment costs for the diseased calves, loss of 
live materials, and loss of yield based on these deaths. 
Since both the calf deaths and cow insemination 
problems in the country are high, it is evident that the 
methods employed in that regard are problematic for 
animal welfare and health. To solve these problems, it is 
necessary to manage the gestational cows properly and 
to take good care of the calves during their raising 
periods.    
 
Managing Cows 
 
If the farm conditions are sufficient, in the prenatal 
period the cows in their first 40 days of gestation (far-off 
dry cows), and those within15-20 days of the birth (close-
up dry cows) should be held in different paddocks to ease 
up their management. Furthermore, those with 1-2 days 
before birth (maternity cows) and those which are in the 
first 7 days of post-partum period (fresh cows) should be 
held in different paddocks.5 

 
1. Prenatal Period: 

 
The actions that should be performed in the prenatal 
period can be classified as the following: animal 
grouping, practices to increase animal welfare, feeding, 
practices to reduce difficult births or to ease them, 
observation for aborts, preterm births, and normal birth 

indicators, and supporting the immune systems of the 
animals after birth. Establishments (digger yerlerde 
değiştir enterprises ile) should create control lists for 
these subjects and take necessary actions based on these 
lists.6 Since the cows in this period need exercise, and 
their size increases due to gestation, the paddock size per 
cow should be around 12-14 m2.7 In the prenatal period, 
clean water, fresh air, large feedboxes, and walking areas 
should be provided to the animals, while stress factors 
related to congestions, heat, cold, and feeding should be 
minimized. Furthermore, the litter material should be 
clean, dry, easy to wash, and should have anti-slippery, 
anti-bacterial and anti-allergic properties.8 It helps with 
the manpower and time efficiency to separate the cows 
within 15-20 days of their normal birth periods into the 
birthing pens, while it makes rationing easier as well 9. In 
order to reduce the birth stress, it is more appropriate to 
group the cows with other cows that they are used to the 
presence of (in average populations of 10). In the 
prenatal period, it is important for the future yields of 
the establishment to monitor the breast health of both 
the cows and the heifers. This is due to the fact that a 
significant portion of the mastitis cases encountered in 
the lactation period is based on the management 
methods employed in the dry period. There is no milking 
in this period, yet the milk-like secretion through 
colostrogenesis beginning as the birth closes by creates a 
predisposition for mastitis. Separating the animals is 
therefore also important in terms of being able to 
monitor their breast health with more ease.10,11 

 
2. Birth: 

Proper management of natal period in cow breeding is 
important for animal welfare as much as it is important 
for cow and calf health. Animals should be taken into 
birth paddocks 1-2 days prior to birth to help them with 
healthy and problem-free deliveries. These paddocks 
should be easy to see and to control regularly, and they 
should allow for intervention in case the birth takes place 
in them. When this is not possible, camera systems that 
continuously monitor the paddocks should be made 
available. Birth paddocks should have an average size of 
15 m2, and the establishments should plan for 1 paddock 
for 25 cows in case the establishment has no birth-
synchronization practice and instead the births are 
distributed along the year.  
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Paddocks should be protected from heat, cold, and wind, 
and should be clean, breathable, and well-lit. They should 
also be well-littered with clean litter, free from air 
currents, and have minimal contact with other animals if 
possible. It also helps if they are easy to disinfect and 
have easy access to hot or cold water, and if they lack 
any materials that the animals could hurt themselves 
with.12,13 The breeders in the birth-paddocks should 
know very well how cows give birth and which stage 
every cow is in their respective gestations. It is essential 
to have people with the capability of distinguishing a 
difficult birth from normal one to work in the paddocks, 
and they should preferably be able to decide when to 
intervene with a birth. Early or late interventions with 
birth represent a problem for animal welfare and may 
cause the loss of the cow, the calf, or both. The passage 
of the calf takes 1 to 4 hours in a cow, and 2 to 6 hours in 
a heifer14. Once the fetal sacs burst open, it takes 4 to 6 
hours for the fetus to leave the uterus in heifers, while it 
takes 2 hours in cows. Any vaginal control should only be 
performed if the expected time is past, the delivery or 
position anomalies can be observed from the outside, or 
the abdominal contractions are not observed. There is no 
need to intervene in birth where everything goes normal. 
It is enough to monitor the birth and to take hygiene and 
protection cautions rapidly. That being said, the birth is a 
process that should be monitored, no matter it is day or 
night time.15,16 Insufficient monitoring during birth 
extends the birth process and increases stillbirth 
risk.14,17,18 The records for calving difficulties should be 
kept accurately.19,20 After each calving, the calving 
paddocks should be thoroughly cleaned and fresh litters 
should be placed. 

3. Postnatal Period: 

Puerperal period (fresh cow period) is one of the most 
important components of the periparturient period in 
dairy cow breeding. It is essential to have knowledge of 
the physiological processes during that period, potential 
abnormalities in these processes, and factors that may 
lead to such anomalies so that the period can be 
managed properly and effective measures can be taken 
for the animal welfare. For the fresh cows, suitable 
paddocks should be prepared, proper animal grouping 
should be performed, animals should be fed appropriate 
rations, and any problems that may arise during 
puerperal period should be identified and treated as 
soon as possible, preferably by means of monitoring 
programs and treatment protocols created specifically 
for the period. 9 The stress must be kept at the minimum 
level when grouping the animals and when making 
changes in these groups. Particular care should be given 

to ensure that the paddocks are clean and dry. A muddy 
surface and heat stress increase the mastitis risk and the 
metabolic needs of the animal while reducing dry matter 
consumption.21,22 The calved cows should be taken into 
the colostrum section right after the birth and should be 
kept there for approximately 48 hours. In order to reduce 
the distance they have to walk for milking, the paddocks 
of the fresh cows should be close to the milking unit. 

Treating fresh cows with a mixture of calcium 
propionate, potassium chlorite, magnesium sulfate, 
sodium chlorite, and propylene glycol in 20 liters of warm 
water is helpful to remedy the gap left behind in the 
abdomen after the birth by the calf and fetal membranes 
and liquids.23,24 A ration between the ration given to the 
cows within their last 15 to 20 days to birth and the 
ration given to cows that deliver the highest milk yields is 
suggested for the fresh cows. Any alteration in the ration 
should never exceed 10%.25 Furthermore, the body 
temperature of the cows in this period should be 
recorded, along withtheir milk yields, body condition 
scores (BCS), diseases, and exclusions from the herd.26  In 
large scale establishments, instead of depending on the 
inspections of the personnel or monitoring their milk 
yields, mastitis cases with pre-milking and milk 
inspections, and ? manually, utilization of systems 
working on sensor technology provides advantages in 
manpower and costs, while also providing more accurate 
information.27 The sensitivity of the animals towards 
environmental conditions tend to increase, which is 
particularly true for the high-yield animals. While it is 
believed that high milk yield animals suffer from reduced 
fertility yields due to difficulty in obtaining negative 
energy balance, the influence of the environmental stress 
factors in fertility yields are still considerable. The high-
yield cow breeds particularly have insemination issues, 
and often only get inseminated after a few mating 
sessions. Based on the 2016 statistics in the  breeding 
cattle breeders union (2018) registries, in the high-yield 
Holstein cows, the average number of artificial 
inseminations per gestation was determined as 1.89. The 
increased amount of artificial inseminations required for 
fertility both increase the cost per gestation and extend 
the calving gaps, causing in reduced milk and calf income. 
Having a longer-than-normal calving gap is also reflected 
in the statistics for fertility problems in Turkey. While the 
average calving gap in EU countries is 382 days, in Turkey 
this gap is 414.5 days for the Holstein breed cows 
according to the 2017 statistics of the Cattle Breeders 
Association of Turkey. It is accepted that the calving gap 
should be at an average of 365 days in order to increase 
the efficiency of breeding in establishments9.  
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Calving gap includes the involution period, service period, 
gestation period, and the dry period. It is important to 
shorten the involution period in order to actively employ 
the principles specified above that would increase 
profitability. The involution period represents the time 
required for the cow reproductive organs to recover 
anatomically, histologically, and functionally after birth, 
so that a new gestation can start and sustain.9,28  The 
involution of the uterus is affected by the difficulty of 
birth, a number of previous births, feeding, breed, and 
milking, in addition to the normal hormonal mechanisms 
involved. It is important that uterus completes its 
physical involution and endometrium completes its 
regeneration so that the next rutting period can start. In 
the dairy cows, the involution period is reported as 26 to 
52 days, while it’s between 38.7 and 56 days in meat 
cows. In general, the physical involution of the uterus is 
completed in 25-30 days, and the complete process of 
involution that includes the endometrium regeneration 
takes 40 days.29 Studies conducted on horses report that 
dopamine receptor blockers like sulpiride, domperidone 
and perphenazine shorten the transition period and 
cause the first ovulation of the year to occur earlier.30,31 
Dopaminergic antagonists show this effect by stimulating 
endogenous prolactin secretion.32 The increased 
prolactin levels observed within 24 hours in mares 
treated with sulpiride with 12 hour periods is the clearest 
indication of this phenomena 33. The fact that ovulation 
in mares administered exogenous prolactin (recombinant 
pig prolactin) occurs earlier (in 4 weeks on average) also 
indicate that prolactin has a role in mare reproductive 
processes.34 The role of prostaglandin in involution is 
important as it has uterotonic effects.28 The effect of 
nursing on the uterus involution also takes part at this 
point. Involution in nursing cows is faster. The oxytocin 
secreted as a result of the nursing is known to cause a 
partially increased prostaglandin secretion.35 
Furthermore, the sucking reflex also has a strong impact 
on the prolactin secretion.36 In this period the 
insemination yield is important in determining the 
insemination rate and the sustaining of the gestation. In 
the final stages of the gestation, during birth, and in the 
periods following the birth, the physiological conditions 
change rapidly and these have a strong impact on the 
cow combined with the stress of birth.29 The involution of 
the uterus is faster in nursing cows compared to milked 
cows.37 While the involution is completed in nursing cows 
in 15-25 days, it takes 25-30 days in milked cows. It is also 
believed that the stimulus of sucking causes an increased 
the rate of oxytocin secretion from the hypophysis, which 
in turn causes the uterus to shrink in size due to 
myometrial contractions38. Instudies performed on water 

buffalo, the average involution period of the nursing 
marsh buffalo was determined as 30 days, while the 
average involution period of the milked river buffalo was 
found to be 45 days.39 The involution period of the uterus 
has an important function in the first rutting period 
following birth. The cost of late involution per day varies 
between (profit/average open days) 3.19 and 5.41 
dollars.40  In light of the above information, the current 
practice of colostrum program performed to reduce the 
calving gap should be re-evaluated, particularly for the 
high milk yield cows, and the cow should be allowed to 
allow her calf for 1 day to let it receive the colostrum.  

Management of Calves 

The proper management of the calves in the first three 
weeks is particularly important for obtaining high yields 
in future.41 The personnel working in the calf pens should 
be educated and experienced, and should only have 
duties in this section. A calf monitoring program should 
consist of monitoring of respiration of the newborn calf, 
ensuring thermo-regulation, care of navel cord, 
monitoring of the attempts of the animal at standing up, 
and septicemia monitoring. Furthermore, colostrum 
management, design, and placement of the calving pens, 
hygiene practices, monitoring of the calf health, 
vaccinations and infirmary conditions for the calves 
should also be managed systematically.42 The first hour 
after the birth of the calf is the most critical period. In 
this period, initiation of respiration and resuscitation of 
non-normal birth calves should be performed when 
necessary, heat loss of the calf should be minimized 
(thermo-regulation), and the calf should be given 
colostrum within two hours of birth. Cold water should 
be applied to the heads of the calves with mild asphyxia, 
and the calves should be shaken upside down for about a 
minute. The respiration of the calf should be stimulated 
by touching the nasal cavity of the calf with an object like 
a straw or a branch, and artificial respiration should be 
applied at once in case natural respiration not to start.12 
If the navel cord is not torn from the bottom end, the 
cord should be massaged from the part closes to the 
abdomen and downwards, emptying any fluids inside. 
Tincture of iodine then should be poured into the cord 
and the cord should be cut at a 4 to 5 cm distance to the 
abdomen. The disinfection process should be conducted 
for three days.43 After the birth, the cow stimulates the 
calf’s respiration by licking the cow, and helps the calf dry 
and speed up its circulation. If the cow can’t do this 
herself then the calf must be dried. The calf normally 
stands up within half an hour of the birth and tries to 
suck milk within the first hour.  
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Before the calf sucks milk, the nipples of the mother and 
their surrounding areas should be washed with warm, 
soapy water, and should be dried with a clean towel. If 
the calf can’t suck, the colostrum should be given to it 
with a feeding bottle.43 After birth, the immunoglobulin 
absorbance capability of the intestines drops rapidly. The 
immunoglobulin absorption capability of the calf drops to 
under 70% within the first 3 hours, which later drops 
below 50% in 12 hours and to a minimum after the first 
24 hours.44 Due to this phenomenon, it is suggested to 
give the calf as much colostrum as possible within the 
first hours of its birth. Studies suggest 3-liter colostrum 
for the calf between the first 30 minutes and 2 hours of 
its birth, and 4-4.5 liters within the first 12 hours.45 In 
modern animal breeding practices, the calves are taken 
to their private pens after their birth. The calves then 
receive their colostrum taken from the colostrum pool of 
the establishments (usually as a result of their colostrum 
management procedures) in their private pens either via 
feeding bottle or from a bucket. While this method helps 
alleviate some problems that may occur with a natural 
sucking, the removal of the calf from its mother into a 
private pen causes significant stress both in the calf and 
in the mother, causing unfavorable animal welfare 
situations. The impact of this stress and the economic 
causes coming from it should also be considered. The 
calves should be provided the housing conditions in 
which they can live healthily. Calf pens should be 
protected against wind and should be clean, dry, and well 
lit, and the calves should be protected from air drafts. 
The calf pens should be conditioned with mobile 
canopies/portable tents and roof systems considering the 
summer and winter conditions. The ideal environmental 
temperature for calves is 18 °C, while the ideal relative 
humidity is 65%. The comfort zone of the calves is 
between 10 and 26 °C, but they can live without 
problems even in freezing temperatures as long as they 
are not wet. The calf pens should be placed with a 
minimum of 60 cm space between them. After each 
raising period, the pens should be cleaned and 
disinfected and carried over a new spot. At least 10 kg of 
litter should be used per calf, and 1 to 1.5 kg of fresh 
litter should be refreshed each day. The pens should face 
south in winter, and to east in summer. Furthermore, the 
calves should be dehorned and excess nipples should be 
removed once they are of 20 to 30 days of age.45  After 
the colostrum and transition milk feeding in the first 3 
days, the calf should be fed milk from the 4th day 
onwards until the dry period and concentrated feed 
should be provided to it alongside.46 If the above 
conditions are not met, the calves become affected by 
the suppressive effects of stress factors. If these factors 

persist, the consistent stimulation of adrenal cortex 
(suprarenal glands) causes the corticosterone and 
cortisol levels in the circulation to stay high all the time. 
At high doses, these hormones may cause cardiovascular 
and gastrointestinal diseases, hypercholesterolemia, 
metabolic defects, and suppression of inflammatory 
events due to alterations in immunological functions.47 

CONCLUSIONS 

The fresh cows are under stress due to their incapability 
to sustain their normal physiologic and psychological 
needs.  When their calves are removed from their 
presence they can’t nurse them, which affects their 
hormonal regulations. As a result of this their post-natal 
rutting period comes late, and they suffer from various 
fertility problems. The establishment owners that seek a 
solution to this problem are often forced to employ 
veterinary services involving hormonal treatments. 
Amongst the causes of the fertility problems of today are 
the motherless raising programs. These programs are 
usually employed in calf care and feed systems, and the 
hormone and antibiotics treatments targeted to remedy 
the adverse effects of them are under careful monitoring 
in latest years due to their potential threats to human 
health. It is possible to reduce the zoonotic diseases and 
the negative effects of antibiotics and other residues in 
animal products on human health by improving animal 
welfare. By improving the animal welfare the stress 
factors for the animals will be reduced, which in turn will 
remove the suppression over their immune system and 
reduce the disease events. Some restaurants and store 
chains are aware of this fact and see the animal welfare 
as part of their product quality, and visit the farms in 
person to detect the farms with utmost animal welfare 
conditions before making their own purchases 48. More 
studies are needed on the animal welfare and animal 
stress factors in order to be able to obtain high-yield, 
high-quality and safe animal productions in the future. 
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