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ABSTRACT Animal Breeding

This study was conducted to investigate the effects of dry period

length (DPL) on survival rate, gender, growth performance, Research Article

mortality of Holstein calves. Data belonged to 800 Holstein cows in

different parities (2nd, 3rd and >4th) and 800 calves delivered by these Article History

cows. DPL were classified in 5 categories (<40, 41-50, 51-60, 61-70, Received 122.10.2021
>71 days). Calves were weighed and body dimensions (body length, Accepted :20.12.2021
wither height, hearth girth) at birth and 6% months of age. There

were significant relationships between DPL and calf gender (P<0.01). Keywords

The cows with DPL of 51-60 days had greater female calf ratios and Dry period length

the cows with DPL of 61-70 days had greater male calf ratios. In the Calf performance

study, the relationship between calves' body weights (birth and 6th Mortality

month) and DPL was found to be significant at P<0.01 level, and the Gender

relationship between body measurements (6th month body length 6th Holstein

month wither height) and DPL was significant at P<0.05 level. These
values the highest were observed in the calves of the cows with DPL
61-70 days. The relationship between calves survivability, mortality
values and DPL was not significant (P>0.05). The results obtained
from the study showed that the dry period length of the cows can be
planned between 61-70 days, considering the body weight and
growth performance of the calves.

Siut Sigirlarinda Kuru Dénem Uzunlugu: II. Buzagilarda Yasama Giicii ve Biiylime Performansi

Uzerinde Etkisi

OZET Zootekni

Bu calisma Holstein 1rk: ineklerde kuru dénem uzunlugunun (KDU)

buzagilarda yasama giicii, cinsiyet, buyume performansi, mortalite Aragtirma Makalesi
uzerindeki etkisini arastirmak amaciyla yapilmigtir. Calismada

Holstein 1rki 800 bas inek (laktasyon sirasi: 2, 3 ve >4) ve bu Makale Tarihgesi
ineklerin yeni dogan buzagilar: kullanilmigtir. Inekler KDU’ ya gére Gelig Tarithi  :22.10.2021
bes kategoride KDU<40 giin, 41-50, 51-60, 61-70, KDU>71 giin Kabul Tarihi :20.12.2021
siniflandirilmigtir. Buzagilarin dogumda ve 6 aylik yasta canh

agirliklari ve bazi viicut olgileri alinmigtir. Calisma sonucunda Anahtar Kelimeler

ineklerde KDU ile buzag: cinsiyeti arasindaki iliski anlamli (P<0.01)
olmugtur. Kuru dénem uzunlugu 51-60 giin olan ineklerde disi

Kuru dénem uzunlugu
Buzagi performansi,

buzag sayisi, 61-70 giin olan ineklerde ise erkek buzagi sayisi daha Mortalite
fazla olmustur. Calismada buzagilarin dogum ve 6. ay canl Cinsiyet
agirliklar: ile KDU arasindaki iligki P<0.01 diizeyinde ve 6. ay viicut Holstein

uzunlugu ve cidago yiiksekligi ile KDU arasindaki iligki P<0.05
diizeyinde anlamli bulunmustur. Bu degerler en yiiksek 61-70 giin
kuruda kalan ineklerin buzagilarinda gorilmistiir. Buzagilarin
mortalite degerleri ile KDU arasindaki iligki anlamh olmamigtir
(P>0.05). Calismadan elde edilen sonuglar, buzagilarin canli agirhk
ve biiyime performansi dikkate alindiginda ineklerde kuruda kalma
sliresinin 61-70 giin arasinda planlanabilecegini géstermistir.
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INTRODUCTION several genetic and environmental factors (Akbulut et

Dairy cows are subjected to a dry period for certain
duration between two lactations to have regular milk
yield in subsequent lactation (Collier et al., 2012).
Optimum dry period length (DPL) is determined by
taking herd size, parity and milk yield levels into
consideration. Traditionally, such periods are applied
as 305 days for lactation and 51-60 days for DPL
(Bachman and Schairer, 2003; Grummer and Rastani,
2004). DPL are related to milk yield, milk
composition, reproduction performance of the dairy
cows as well as birth weight, survival rate and growth
performance of the calves of these cows (Coppock et
al., 1974; Kuhn et al.,, 2006; Pezeshki et al., 2008;
Atashi et al., 2013; Hossein-Zadeh and Mohit, 2013;
Rahbar et al, 2016; Metin Kiyic1 et al., 2020).
Healthy calves are significant indicator of animal
welfare and economic livestock farming (Lorenz et al.,
2011a; McGuirk, 2008; Santman-Berends et al.,
2014). Size of delivered calf is an important
characteristic for ease of delivery and survival of
neonatal calf (Johanson and Berger, 2003). On the
other hand, epidemiological evidence suggests that
small size at birth is associated with increased
predisposition to metabolic diseases during adult life
(Symonds et al., 2010; Vuguin, 2007). Birth weight of
the calves, growth performance and survival rates are
largely influenced by the animal breed, gender, age of
mother, maternal ability, number of calves at birth,

al., 2001). Additionally, Atashi et al., (2013) indicated
that DPL had also significant effects on calf birth
weight and growth performance.

Therefore, in this study was designed to investigate
the relationships between dry period length with
gender, birth and 6th month growth performance and
survival rates (or mortality) of Holstein calves.

MATERIALS and METHODS

Data obtained from a commercial dairy farm were
used in the study. Thus, measurement of phenotypic
characteristics was performed under the routine
management and breeding procedure for calves at
farm, no animal experiment and additional handling
was involved in the study. Therefore, no ethics
approval was necessary.

In the study, data obtained from cows raised in an
intensive commercial dairy breeding operation (Saray
Farm Dairy Operation Co.) located in Central
Anatolia region of Turkey (Latitude:38°.3466.79,
Longitude: 35°.47'84.66) were used. Data belonged to
800 heads Holstein cows in different parities (2nd, 3rd
and >4th) and 800 heads calves delivered by these
cows between November 2014 and December 2015.
Parities and calving body weights (kg) of multiparous
cattle used in this study are provided based on DPL
in Table 1.

Table 1- Parities and calving body weights (kg) of multiparous cattle based on DPL
Cizelge 1- KDU’ na gére ineklerin sayisal dagilimi (bas) ve buzagilamadaki canli agirlik ortalamalar: (kg)

Lactation Dry Period Length (day) Kuru Dénem Uzunlugu (giin)

Numbers <40 (days) 41-50 (days)  51-60 (days)  61-70 (days)  >71 (days) General
Laktasyon BW BW BW BW BW BW
Sayisi T (ko) n (kg) n (kg) n (kg) " (kg) " (kg)
2 30 613 47 610 106 597 33 579 15 614 231 603
3 34 609 58 627 156 613 84 623 72 609 404 616
>4 19 617 23 616 65 600 29 604 29 617 165 611
General 83 613 128 618 327 603 146 602 116 613 800 610

BW; Body Weight (kg)

The procedure for drying off the cows was carried out
by reducing the number of daily milking frequency of
3 gradually to 2 and 1 when the daily milk yield of the
cattle decreased to 10 liters or below. The time
between full termination of milking and parturition
was monitored as dry period length. The cows with
signs of parturition were taken to the individual
calving pen and calves were born in these pens.
Neonatal calves stayed with their mothers after the
birth and consumed colostrum ad-libitum for three
days. At the end of three days, calves were relocated
into the individual pens and fed with milk until
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weaning (30 days) with a daily amount of 10% of their
body weight. From the 7t day to weaning the calves
were supplied with a concentrate mixture and alfalfa
hay ad libitum. After weaning, animals were kept in
group housing pens and received milk replacer for 40
days and fed with forage and commercial concentrate
mixture ad Iibitum until the 180th day. Clean
drinking water was supplied ad libitum at all the
time. Chemical composition of the feeds used in the
study (fresh milk, milk replacer, calf starter, calf
grower feeds and alfalfa hay) is presented in Table 2.

To follow up growth performance of calves, body
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weight and body size (body length, wither height,
hearth girth) were measured right after the birth
(within the first 24 hours) and at the age of 6 months.
The animals were weighed to the nearest kilogram
using an electronic scale (EziWeigh 5i, Tru-Test, New
Zealand) placed on a concrete platform. Body
measurements were taken by two person using an

ordinary measuring tape and recorded in centimeters.
Body length was measured as the distance from
Tuber atriculus humeri to Tuber ichii; wither height
was measured as the distance from the ground to the
highest point of wither. Hearth girth was measured
behind the front shoulder at the fourth ribs, posterior
to the front leg.

Table 2. Nutritive values of fresh milk, milk replacer, concentrate mixtures and alfalfa hay used in the study
Cizelge 2. Calismada kullanilan taze siit, sitit ikame yemi, konsantre yem ve yonca kuru otu besin degerleri

. Fresh Milk Calf starter feed Calf grower feed Alfalfa hay
Nutrients . . . ..

. . milk replacer Buzagi baslangic Buzagi biiytitme Yonca kuru
Besin FElementleri .. . .

Taze stit  Mama yemi yemi otu

Dry matter (%) 12.2 96.2 88.0 88.0 91.7
Crude protein (% of DM) 3.4 31.2 18.0 17.0 18.1
Crude fat (% of DM) 3.3 20.1 4.6 4.6 2.5
Crude ash (% of DM) 0.7 6.1 8.2 10.0 9.8
Crude cellulose (% of DM) - - 12.0 12.0 29.4

Statistical Analysis

Statistical analyses were performed with IBM SPSS
Statistics 22.0 software (SPSS 2013). In present
model, bulls effect was taken as random effect and
parity (2nd, 3rd and >4th), calving year (2014, 2015),
calving season (winter: December to February, spring:
March to May, summer: June to August: and autumn:
September to November) were taken as fixed effect.
The relationships between DPL variable and
categorical data (calf gender, survival rates (or
mortality)) were tested with the use of Pearson Chi-
Square Test and results were expressed in percentage
(%). Mortality is the proportion of animals that die
per hundred animals in an animal group (Tiizemen
2002). Mortality is calculated by the formula belows;

Mortality (%) = (Number of Animals Died / Total
Number of Animals) x 100

Since body length trait did not exhibit normal
distribution, relevant data were subjected to non-
parametric independent samples Kruskal Wallis Test
and results were expressed in median (25-75
percentiles). The body weight (kg), height at withers
(cm) and hearth girth (cm) traits exhibited normal
distribution, so One-Way Anova Test was applied to
relevant data. Significant means were compared with
the use of Tukey’s multiple range test.

RESULTS and DISCUSSION

Results on the effect of the different DPL on some
investigated traits of calves are provided in Table 3.

In the study, the differences in survival rate were not
significant (P>0.05) between the groups. The greatest
survival rate (88.0%) was obtained from the calves of
cows with <40-day dry period (mortality is %12) and
the lowest survival rate (81.0%) was obtained from
the calves of cows with >71-day dry period (mortality
is %19). The annual average of the calves survival
rate of the farm where the study was conducted is
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94%. Calf survival characteristics; calf birth weight,
gender, age of the mother, body weight of the mother,
farm, calving season, calving year etc. is affected by
many factors (Bilgic ve Alic, 2004; Kocak ve Giines,
2005; Bayril ve Yilmaz, 2010). Additionaliy, Uzmay et
al (2010) reported that the risk of dystocia was 1.96,
4.53 and 5.29 times higher in calves with birth weight
classes 35.1-40.0, 40.1-45.0 and >45.1 kg, respectively.
The overall mean of survival rate value reported by
Karakas (2002) as 83.7 %, Ozcakir and Bakir (2003)
as 96.22 %, Bayril ve Yilmaz (2010) as 92.1 %, Yiiceer
and Ozbeyaz (2010) as 88.90 %, Ayasan et al., (2016)
as 83.0 % and Hizh et al., (2017) reported as 97.12 %.

There were significant relationships between DPL
and calf gender (P<0.01). The greatest number of
female calves (178 — 54.4%) was obtained from the
cows with DPL of 51-60 days and the lowest number
of female cows (53 — 36.3%) was obtained from the
cows with DPL of 61-70 days (Table 3). In the dairy
cattle industries, breeders desire to have female cows
to enlarge or replacement stock their herds, but beef
cattle farmers desire to have male calves (Erten and
Yilmaz 2012). Therefore, calf gender is an important
factor in dairy cattle industries.

In this study there were significant relationships
between DPL and calf birth weight (P<0.01) (Table 3).
The greatest calf birth weight (42.79+4.40 kg) was
obtained from the calves of cows with DPL of 61-70
days and the lowest calf birth weight (40.39+4.28 kg)
was obtained from the calves of cows with DPL of <40
days. Atashi et al., (2013) indicated that calf birth
weight did not differ for cows with DPL of 0 to 35 d,
36 to 50 d, or 51 to 60 d, but the average calf birth
weight for cows with standard DPL (51 to 60 d) was
less than in those with longer dry periods. Previous
researchers reported no differences in calf birth
weight for cows with 28-d and 49-d dry periods
(Pezeshki et al., 2008), or for cows with 30-d and 60-d
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Table 3- The effect of the different DPL on some investigated traits of calves
Cizelge 3- Buzagilarda incelenen bir kisim ozellikler tizerinde KDU’ nun etkisi
Dry Period Length (day)
Traits* Kuru Dénem Uzunlugu (giin)
Ozellikler <40 (n=83) 41-50 (n=128) 51-60 (n=327) 61-70 (n=146) >70 (n=116) Genel P
Rate of survival (n
(%))
Live 73 (88.0) 112 (87.5) 280 (85.6) 126 (86.3) 94 (81.0) 685 (85.6)
Death 10 (12.0) 16 (12.5) 47 (14.4) 20 (13.7) 22 (19.0) 115 (14.4) 0.597
Total 83 (100.0) 128 (100.0) 327 (100.0) 146 (100.0) 116 (100.0) 800 (100.0)
Gender (n (%))
Female 42 (50.6)2 61 (47.7)a 178 (54.4)° 53 (36.3)c 55 (47.4)a 389 (48.6)
Male 41 (49.4)2 67 (52.3)2 149 (45.6)P 93 (63.7)¢ 61 (52.6)2 411 (51.4) 0.009
Total 83 (100.0) 128 (100.0) 327 (100.0) 146(100.0) 116(100.0) 800(100.0)
Body Weight (kg)
Birth 40.39+4.28a 40.50+4.492 40.97+3.77a 42.79+4.40b 41.32+3.90P 41.22+4.15 0.001
6th month 184.78+20.462 188.06+31.78ab 196.55+30.05P 198.43+33.36P 195.94+31.51P 194.17+30.60 0.003
Body length (cm)
Birth 69.0 (63.0-71.0) 70.0 (66.0-71.0) 70.0 (67.0-71.0) 70.0 (67.0-72.0) 70.0 (65.0-71.0) 0.067
6th month 107.0 (103.5- 108.0 (104.0- 108.0 (104.0- 109.5 (105.0- 108.0 (104.0- 0.047
110.5) 112.75) 112.0) 114.0) 111.0)
Wither height (cm)
Birth 71.30+6.41 72.41+5.91 72.51+5.77 73.23+5.96 72.09+6.00 72.44+5.94 0.192
6th month 106.00+4.312 105.81+5.268b 107.15+5.158b 107.20+5.65ab 107.17+5.95b 106.96+5.33  0.019
Hearth girth (cm)
Birth 73.07+4.95 73.90+4.89 74.01+4.76 74.7245.09 73.72+4.81 73.98+4.88 0.158
6th month 126.44+6.65 128.07+9.545 129.16+8.487 129.48+9.702 128.89+8.528 128.72+8.759 0.122

*Data; n (%), mean + standard deviation or median (25-75 percentiles).
a-b: The means indicated with different superscript in the same row are significantly different

303



KSU Tarim ve Doga Derg 25 (Ek Say1 1): 300-306, 2022
KSU J. Agric Nat 25 (Ek Say1 1): 300-306, 2022

Aragtirma Makalesi
Research Article

dry periods (Gulay et al., 2003). The overall mean of
birth weights (41.22+4.15 kg) similar to value
reported by Bush and Nicholson (1986), Baspinar et
al. (1998), Johanson and Berger (2003), Uzmay et al.
(2010) and greater than the values reported by
Unalan (2009), Bayril and Yilmaz (2010) Sahiner and
Demir (1998), Akbulut et al. (1993), Bardakcioglu
(2001), Bilgic and Ali¢ (2005) and Kaygisiz et al.
(2012). Average birth weight of Holstein-like large
size breeds 1s commonly reported as 40-45 kg
(Wattiaux 1996b). Also, in the study were determined
significant (P<0.01) relationships between DPL with
calf body weight at 6th month. The greatest calf body
weight at 6th month was obtained from the calves of
cows with DPL of 61-70 days (198.43+33.36 kg) and
the lowest value was obtained from the calves of cows
with DPL of <40 days (184.78+20.46 kg). These
determined values were different and higher than
those reported by Yanar et al (2002), Bayril and
Yilmaz (2010), Yiiceer and Ozbeyaz (2010), Ayasan et
al (2016) and Aydin et al (2018).

In the study are used body length, wither height,
hearth girth traits to determine growth performance
of calves (Sekerden, 2010; Metin Kiyic1 and Tiizemen,
2012). The relationships between DPL and body
measurements were not found to be significant
(P>0.05). However, DPL had significant relationships
with body length and wither height at 6t month
(P<0.05). The greatest body length at 6th month was
obtained from the calves of cows with DPL of 61-70
days (109.5 cm) and the lowest value was obtained
from the calves of cows with DPL of <40 days (107.0
cm). The greatest wither height at 6t month was
obtained from the calves of cows with dry period
lengths of 61-70 days (107.2 cm) and the lowest value
was obtained from the calves of cows with DPL of 41-
50 days (106.0 cm). The 6th month body length and
wither height of Holstein calves were reported as
102.53 cm and 98.31 cm by Yiiceer and Ozbeyaz
(2010) and 134.6 cm and 94.5 cm by Dogan (2014)
respectively.

CONCLUSION

Despite numerous studies about the effects of DPL on
milk yield and reproduction-like traits, number of
studies about the effects of DPL on growth
performance and survival rate of calves is quite
limited. In this study, effects of DPL on birth weight
and growth performance of calves were investigated.

Calf survival characteristics; calf birth weight,
gender, age of the mother, body weight of the mother,
farm, calving season, calving year etc. is affected by
many factors. The results obtained from the study
showed that the dry period length of the cows can be
planned between 61-70 days, considering the body
weight and growth performance of the calves. Also in
the study, it was determined that the gender of the
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calf was affected by the dry period length. Further
research is needed for the effects of DPL on calf
performance.

ACKNOWLEDGEMENTS

Authors express their sincere thanks to owners of
Saray Farm Dairy Operation Co. (Kayseri/Turkey) for
allowing them to perform this study in their facility.
Thanks are extended to facility staff dealing with the
care and growth of the cows.

Researchers Contribution Rate Declaration Summary

The authors declare that they have contributed
equally to the article.

Conflicts of Interest Statement

The authors declare that they do not have any
competition and any conflicts of interest.

REFERENCES

Akbulut O, Tizemen N, Aydin R. 1993. Erzurum
sartlarinda Siyah Alaca sigirlarin verimi. 2!
Dogum agirhigi, bluylime ve yasama gicl
ozellikleri. Turk Vet. Hay. Derg., 17(3): 193-200.

Akbulut O, Bayram B, Yanar M 2001. Yar1 Entansif
Sartlarda Yetistirilen Esmer ve Siyah Alaca
Buzagilarin Dogum Agirligina Ait Fenotipik ve
Genetik Parametre Tahminleri. Lalahan
Hayvanciik Arastirma Enstitiisi Dergisi 41(2):
11-20.

Atashi H, Zamiri MJ, Dadpasand M 2013. Association
Between Dry Period Length and Lactation
Performance, Lactation Curve, Calf Birth Weight,
and Dystocia in Holstein Dairy Cows in Iran. J
Dairy Science 96: 3632-3638.

Ayasan T, Hizlh H, Asarkaya A, Coskun MA 2016.
Siyah Alaca Buzagilarda Biyume Performansi ve
Yasama Giucii. Tirk Tarim ve Doga Bilimleri
Dergisi 3(3): 223-228.

Aydin R, Yanar M, Diler A, Kogyigit R, Giler O, Ava
M 2018. Farkli yem sunum yoéntemlerinin Siyah
Alaca Buzagilarin Biyume Performansi, Yem
Tiiketimi ve Bazi Davrams Ozellikleri Uzerine
Etkileri. KSU Tarim ve Doga Derg 21(4):607-614.

Bachman KC, Schairer ML 2003. Bovine Studies on

Optimal Lengths of Dry Periods J Dairy
Science 86: 3027-3037.
Bardakgioglu HE. 2001. Bireysel kuliibelerde

barindirilan Holstayn buzagilarin biiylime ve
yagsama glicline; dogum agirligi, cinsiyet ve dogum
mevsiminin etkileri. Istanbul Univ. Vet. Fak.
Derg., 27(2): 439-458.

Bagpinar H, Ogan M, Batmaz E S, Bala1 F, Karakas
E, Baklaci C. 1998. Esmer ve Holstayn buzagilarin
biyime ve yagsama glicline etki eden baz1 gevresel
faktorler. Lalahan Hay. Arast. Derg., 38(2):19-31.


https://www.sciencedirect.com/science/article/pii/S0022030213002786#bib0055

KSU Tarim ve Doga Derg 25 (Ek Say1 1): 300-306, 2022
KSU J. Agric Nat 25 (Ek Say1 1): 300-306, 2022

Aragtirma Makalesi
Research Article

Bayril T, Yilmaz O 2010. Kazova Vasfi Diren Tarim
Isletmesinde Yetigtirilen Siyah Alaca Buzagilarda
Biyime Performansi ve Yasama Gucu.YYU
Veteriner Fakultesi Dergisi, 2010, 21(3), 169 —
173.

Bilgi¢ N, Ali¢ D, 2004. Siyah alaca buzagilarin dogum
agirliklarina ait genetik ve fenotipik parametre
tahminleri. Tarim Bil Derg, 10(1): 72-75.

Bilgi¢ N, Ali¢ D. 2005. Siyah Alaca buzagilarin dogum
agirhiklarina ait genetik ve fenotipik parametre
tahminleri. Ankara Univ. Tar. Bil. Der., 10(1):72-
75.

Bush RS, Nicholson JWB. 1986. The Effects of
weaning schedule, duration of milk feeding and
fishmeal on calf performance. Can. J. Anim. Sci.,
66: 691-698.

Erten O, Yilmaz O 2012. Siit Sigir1 Yetistiriciliginde
Cinsiyeti Belirlenmis Buzag Uretim Teknikleri.
YYU Veteriner Fakultesi Dergisi 23(3): 155-157.

Collier RJ, Annen-Dawson EL, Pezeshki A 2012.
Effects of Continuous Lactation and Short Dry
Periods on Mammary Function and Animal
Health. Animal 6: 403-414.

Coppock CE, Everett RW, Natzke RP, Ainslie HR
1974. Effect of Dry Period Length on Holstein Milk
Production and Selected Disorders at Parturition.
J Dairy Science, 57(6): 712-718.

Dogan 2014. Siyah-Alaca Buzagilarda Farkli Sitten
Kesme Yagimin Biyime Performans: Uzerine
Etkileri. Adnan Menderes Universitesi Fen
Bilimleri Enstitiisi Zootekni Anabilim Dali, Y.
Lisans Tezi.

Grummer RR, Rastani RR 2004. Why Reevaluate Dry
Period Length? J Dairy Science 87: 77-85.

Gulay MS, Hayen MJ, Bachman KC, Belloso T, Lboni
M, Head HH 2003. Milk Production and Feed
Intake of Holstein Cows Given Short (30-d) or
Normal (60-d) Dry Periods. J Dairy Science 86(6):
2030-2038.

Hizlh H, Ayasan T, Asarkaya A, Cogskun MA, Yazgan
E 2017. Dogu Akdeniz Tarimsal Arastirma
Enstitiusiinde Yetistirilen Siyah Alaca Buzagilarda
Biytime Performansi ve Yasama Guci. Igdir
University J Institute Science and Technology
7(1): 383-389.

Hossein-Zadeh NG, Mohit A 2013. Effect of Dry
Period Length on the Subsequent Production and
Reproduction in Holstein Cows. Spanish
Agricultural Research 1: 100-108.

Johanson, JM, Berger PJ 2003. Birth weight as a
predictor of calving ease and perinatal mortality in
Holstein cattle. J Dairy Science, 86:3745-3755.

Karakas E  2002. Bursa-Yenisehir Ilcesinde
Yetistirilen Holstayn Buzagilarin Dogum Agirhigi
Stutten Kesim Yasi, Sut Tiketimleri ve Yasama
Gugleri. Uludag Univ. J Fac. Vet. Med. 21: 77-81.

Kaygisiz A, Bakir G, Yilmaz I. 2012. Genetic
parameters for direct and maternal effects and an

305

estimation of breeding values for birth weight of
Holstein Friesian calves. Bulg. J. Agric. Sci., 18:
117-124

Kocak O, Giines H, 2005. The growth and survival
characteristics of Holstein female calves weaned at
various ages. Turk J Vet Anim Sci, 29(2): 511-516.

Kuhn MT, Hutchison, JL, Norman HD 2006. Effects
of Length of Dry Period on Yields of Milk Fat and
Protein, Fertility and Milk Somatic Cell Score in
the Subsequent Lactation of Dairy Cows. J Dairy
Research 73(2): 154-162.

Lorenz I, Mee JF, Earley B, More SJ 2011a. Calf
Health from Birth to Weaning I. General Aspects
of Disease Prevention. Irish Veterinary Journal
64(10): 1-8.

McGuirk SM 2008. Disease Management of Dairy
Calves and Heifers. Veterinary Clinics of North
America Food Animal Practice 24: 139-153.

Metin Kiyicr J, Tizemen N 2012. Comparison of
Learning Behaviour of Calves Drink Milk From
the Bucket. J Tekirdag Agricultural Faculty 9(3):
109-114.

Metin Kiyic1 J, Kéknur O, Kaliber M 2020. Dry Period
in Cattle:I. Influence on Milk Yield and
Reproductive Performance. J Agricultural Sciences
(Tarim Bilimleri Dergisi) 26: 324-330.

Ozgakir A, Bakir G 2003. Tahirova Tarim
Isletmesinde Yetistirilen Siyah Alaca Sigirlarin
Dsl ve Siit Verim Ozellikleri. 2. D&l Verim
Ozellikleri. Atatiirk Universitesi Ziraat Fakiltesi
Dergisi 34(3): 223-228.

Pezeshki A, Mehrzad J, Ghorbani GR, De Spiegeleer
B, Collier, Burvenich C 2008. The Effect of Dry
Period Length Reduction to 28 Days on the
Performance of Multiparous Dairy Cows in the
Subsequent Lactation. Canadian J Animal Science
88: 449-456.

Rahbar R, Abdullahpour R, Sadeghi-Sefidmazgi A
2016. Effect of Calf Birth Weight on Milk
Production of Holstein Dairy Cattle in Desert
Climate. JABB-Online Submission System 4(3):
65-70.

Santman-Berends IMGA, Buddiger M, Smolenaars
AJG, Steuten C, Roos CAJ, Schaik V 2014. A
Multidisciplinary Approach to Determine Factors
Associated with Calf Rearing Practices and Calf
Mortality in Dairy Herds. Preventive Veterinary
Medicine 117(2): 375-387

SPSS 2013. IBM SPSS statistics 22. New York: IBM
Corp.

Symonds ME, Sebert SP, Budge H 2010. Nutritional
Regulation of Fetal Growth and Implications for
Productive Life in Ruminants. Animal (4): 1075-
1083.

Sahiner Z, Demir H. 1998. Siyah Alaca sigirlarda
yasama gicl, biiylime, ergin canli agirlik ve viicut
olgiilerini etkileyen baz g¢evre faktorleri tizerinde
aragtirmalar. Istanbul Univ. Vet. Fak. Derg.,



KSU Tarim ve Doga Derg 25 (Ek Say1 1): 300-306, 2022
KSU J. Agric Nat 25 (Ek Say1 1): 300-306, 2022

Aragtirma Makalesi
Research Article

24(1): 61-78.

Sekerden O 2010. Giiney Sar1 Kirmizi X Esmer F1
Buzagilarda 0-12 Ay Periyodunda Gelisim ve
Gelisim Uzerine Cinsiyet, Dogum Mevsimi ve
Yilinin Etkileri. Hayvansal Uretim 51(2): 23-33.

Tizemen N 2002. Hayvan Saghigr. Ataturk
Universitesi Ziraat Fakiltesti Ders Notlar,
Erzurum.

Unalan A. 2009. Estimation of genetic parameters
and correlations among some body measurements
of Holstein calves and effects of these
measurements on calving difficulty. J. Anim. Vet.
Adv., 8 (8): 1589-1594.

Uzmay C, Kaya I, Ayyilmaz T. 2010. Analysis of risk
factors for dystocia in a Turkish Holstein herd. J.

Anim. Vet. Adv., 9 (20): 2571-2577.

Vuguin PM 2007. Animal Models for Small for
Gestational Age and Fetal Programming of Adult
Disease. Hormone Research in Pediatrics 68: 113-
123.

Yanar M, Giiler O, Bayram B (2002). The Effect of
Concentrate Feeding Levels on the Postweanining
Performance of Holstein Friesian Calves. Turk J
Vet Anim Sci, 26: 1025-1032.

Yiceer B, Ozbeyaz C 2010. Kolostrum Almig
Buzagilarda Bagisikligin, Buyume Hastalik
Insidans: ve Yagsama Giicii Uzerine Etkisi. Ankara
Univ Vet Fak Derg, 57: 185-190.

306



