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Abstract: Charolais {C)-, Simmental (S)-, and Eastern Anatolian Red (EAR)-sired calves born in 2 locations in Eastern Anatolia were
compared in terms of calving traits and preweaning growth characteristics. Breed of sire effects were significant (P < 0.01) for birth
weight, 205-day weaning weight, average daily weight gain from birth to weaning, and some body measurements at birth. S- and
C-sired calves were heavier at birth and larger for most body measurements at birth than EAR-sired calves. The C- and S-sired calves
also had higher 205-day weight than the EAR-sired calves. Although the level of calving difficulty was higher in the S and C crosses,
the differences were not statistically significant. Male calves had significantly (P < 0.01) heavier birth and 205-day weights, higher
preweaning average daily gain and greater body measurements (e.g., height at withers, heart girth and cannon bone girth) than
females. Location differences were also significant (P < 0.01) for survival rate from birth to weaning, preweaning growth rate and
205-day weight. In conclusion, although C- and S-sired calves performed similarly for most traits, ali parameters of the preweaning
growth were higher in calves sired by S and C bulls than in calves sired by EAR buils. Therefore, both C and S could be considered
as sire breeds for crossbreeding programs to be implemented in Eastern Anatolia, since these breeds did not cause an adverse
influence on the calving and growth traits of the crossbred calves.
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Sarole, Simental ve Dogu Anadolu Kirmizisi Bogalardan Elde Edilen Buzagilarin
Buzagdilama ve Siitten Kesim Oncesi Biiyiime Performans Ozellikleri

Gzet: Dogu Anadolu Bolgesinde iki ayri lokasyonda, Sarole (S), Simmental (S) ve Dogu Anadolu Kirmizisi (DAK) ki bogalardan olan
buzagilarin, buzagilama ve sttten kesim dncesi blylime &zellikleri karsilastiriimistir. Boda irkinin dogum agirligi, 205 giinlik sttten
kesim agiriigi, dogum ile sttten kesim arasi ginlik canli agirlik artist ve dogurmda alinan bazi viicut 6lcileri (zerine etkileri dnemli
(P < 0,01) bulunmustur. $ ve S bogalarinin buzagilart DAK bogalarinin buzagilarina gére dogumda daha agir ve dogumda alinan bir
¢ok vicut olelleri bakimindan daha iri oldugu tespit edilmistir. Ayrica $ ve S bogalarinin buzagilarinin 205 gin adirhdinin DAK
bogalarinin buzagilarinda daha ylksek oldugu belirlenmistir. S ve $ melezierinde buzagilama gucligu yiksek olmasina ragmen, bu
farkliliklar istatistiksel olarak énemsizdir. Erkek buzagilar, disilerden dnemli (P < 0,01) derecede daha yiiksek dogum ve 205 gin
agirliklar ile, sutten kesim oncesi gunlik canii agirhk ve cidago ylksekligi, gégus gevresi, on incik cevresi gibi viicut élgileri
bakimindan Ustinlik géstermislerdir. Sttten kesim &ncesi yasama gict, biyime hizi ve 205 glin adirigi bakimindan da lokasyon
farklari 6nemli (P < 0,01) bulunmustur. Sonug olarak S ve S bogalarin buzagilarin bir ¢ok Gzellik bakimindan benzer olmasina
ragmen, sltten kesim 6ncesi bitln blylme parametreleri agisindan $ ve S bogalarinin buzadilarmin, DAK bogalarinin déllerinden
daha yuksek oldugu tespit edilmistir. Bu nedenle, Dogu Anadolu Bolgesinde yUritiilecek olan melezleme programlarinda, elde
edilecek melez buzadilarin siitten kesim 6ncesi bilyiime performanslari ile buzagilama &zellikleri agisindan olumsuz etki yapmayacagi
icin baba irki olarak S ve S dustintlebilir.

Anahtar Sézctkler: Buzagdi, boganin irki, biytime ¢zellikleri, et sigiri, buzagilama ozellikleri

Introduction is raised for beef and milk production. The breed is well
The Eastern Anatolian Red (EAR), the dominant known in this country and has great economic importance
indigenous cattle breed of mountainous Eastern Anatolia, ~ ' the areas of its origin and the production systems it
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inhabits. EAR cattle are hardy, disease-resistant, and
tolerant to poor care, meager diet and adverse climate
conditions. In addition to these advantages, its 6-month
weight and daily weight gain between birth and 6 months
of age are low, and it is poorly muscled with an
unacceptable conformation after fattening. Studies
revealed that live weight at 6 months of age and daily
weight gain between birth and 6 months of age ranged
from 45.6 to 100 kg and from 0.20 to 0.45 kg/day,
respectively (1,2). Carcass weight of the breed was also
low and varied from 122.3 to 152.5 kg (3.4). The
results of these studies indicate that the EAR cattle need
to be improved for growth and beef production traits to
meet the increasing demand for lean and high-quality
beef in Turkey.

Crossbreeding programs have been used in different
countries for the benefits of heterosis on both pre- and
postweaning growth as well as beef production (5-8).
Recently, livestock companies practicing artificial
insemination in Turkey started to use generally
Simmental (S) and Charolais (C) semen to produce
offspring for beef production. However, there is limited
scientific information on the performance of C and S in
EAR breed as sires. Therefore, there is a need to compare
preweaning growth characteristics of the calves sired by
these breeds. Results of this comparison will be the first
information for the development of a sustainable
crossbreeding program and will be helpful for choosing
the suitable sire breed for EAR cows in crossbreeding
programs that may be implemented in this country.

The main purpose of this study was to compare traits
related to calving and preweaning growth of calves
obtained from the mating of EAR cows by C, S and EAR
sires.

Materials and Methods

The research was carried out under 2 sets of
environmental conditions in Eastern Turkey, with the
Eastern Anatolian Agricultural Research Institute (EAARI)
representing modern cattle management and the village
of Aktoprak representing traditional cattle raising in the
region. Both research stations are in Erzurum province,
Eastern Anatolia. A total of 160 male and female calves
produced contemporaneously from EAR, S and C sires.
No attempt was made to standardize or change the
management practices of these locations including
feeding, handling and immunization.
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Contemporary groups of calves resulting from estrus-
synchronized cows were used for this study. Breeding
cows were estrus synchronized by intramuscular injection
of PGF,, (Dynolitic, Pharmacia & Upjohn, Puurs,
Belgium) twice with an 11-day interval. While 2 groups
of EAR cows were inseminated with 5 and C semen, EAR-
sired calves were produced from mating at the same time
as the artificial inseminations. The cows calved from late
February to late March. After the calves were born, each
was individually identified using plastic ear tags and metal
ear clips, and birth date was recorded. All dams nursed
their calves for about 6-7 months. At the EAARI, cows
were fed about € kg/head per day of dried aifalfa, hay
and 1 kg/head per day of concentrate (i2.5% crude
protein, 2.5% ether extract, 12.5% crude cellulose,
5.0% crude ash and 88.2% dry matter) during the
winter and spring. Before the calves moved into the
pasture with their dams in early June, they also received
a limited amount of concentrate (17.4% crude protein,
1.8% ether extract, 5.1% crude cellulose, 10.3% crude
ash and 94.2% dry matter) at a rate of 300 g/head per
day and ad libitum dry hay. In Aktoprak, conventional
feeding is performed similar to the practices in most parts
of Eastern Turkey. Calves born in the village suckled their
dams for 6-7 months, but supplernental feeding was not
used. About 6 kg/head per day of wheat or barley straw
and dry hay and 0.5 kg/head per day of concentrate
(12.0% crude protein, 2.9% ether extract, 12.1% crude
cellulose, 5.4% crude ash and 88.0% dry matter) were
offered to cows in this location. Housing conditions of
cattle in Aktoprak were also poorer than those in EAARI.
In particular, ventilation of the closed barns was
insufficient, and the inside of these buildings was too dark
due to insufficient numbers of windows. There were just
1 or 2 windows of size 50 x 40 ¢m? in the barns, and
they could not be opened. Air outlet flues were not also
available in these facilities.

Ages of dams ranged from 2 to 5 years old. Breeding,
birth and survival records were properly kept for all
animals. Calves were weighed by a portable scale (with
100 g sensitivity) and body measurements such as height
at withers, body length, height at withers, heart girth,
circumference of round and cannon bone girth within 12
h of birth were also determined. Weaning weight was
determined and standardized to that of 205 days
following the Beef Improvement Federation formula (9).

Calving requiring the use of a calf puller or surgery
was classed as ‘difficult’, while that requiring no more



than hand assistance was classed as ‘easy’. Still born
calves or those dying within 24 h of birth were classed as
‘perinatal mortality’, while subsequent preweaning deaths
were classed as ‘mortality between birth and weaning'.

Data were analyzed using general linear model
procedure in SPSS. The model used initially included the
effects of breed of sire, sex of calf and locations and all
2- and 3-way interactions. Subsequently, insignificant
interaction effects were ignored, and the analyses were
performed again according to the reduced model. The 3-
way interaction was insignificant for all traits, but there
were significant 2-way interactions for some traits. F
values for significance testing were based upon error
mean square. The significance of the difference among
least square means of the main effects was tested by
Duncan's multiple-range test. Calving difficulty, calf
survival between sire groups, locations and sex of calves
were compared by chi-square analysis (10).

Results

The overall percentage of difficult calving was 2.5%,
and there was no significant effects of sire breed, location
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and sex of calves for calving ease trait (Table 1). The
incidence of calving difficulty in calves sired by S and C
exceeded EAR-sired calves by 5.9% and 3.6%
respectively. C- and S-sired calves exhibited about the
same percentage of difficult births. Although the
frequency of difficult births in male calves was 4.3%
greater than that in female calves, the difference was not
statistically significant. Location differences were not
large, but the incidence of difficult births at Aktoprak
exceeded that at EAARI by 1.1%.

The overall percentage of perinatal mortality was
1.25%. The perinatal deaths were observed from the C
sire, and both of the calves died were female. The overall
incidence of death from birth to weaning was 3.8%, and
sire breeds differed significantly (P < 0.05) (Table 2).
The incidences of death in S- and C-sired calves were
9.1% and 2.9% higher than that in EAR-sired calves.
Location difference was also significant. All of the calf
mortality between birth and weaning was observed at
Aktoprak, where traditional cattle raising is still practiced.
However, sex of calves did not significantly affect the
percentage of calf deaths.

Table 1. The total numbers and percentages of calves classified by location, breed of sire and sex of calves for easy and difficult calving and mortality.

Calving Difficulty Calf Mortality
Easy Calving Difficult Calving Survival to Calf Death
Total Weaning Loss to Weaning Total
N % N % N N % N % N
Overall 156 97.5 4 2.5 160 154 96.3 6 3.8 160
Locations
Aktoprak 61 96.8 2 3.2 63 57 90.5 6 9.5 93
EAARI 95 97.9 2 2.1 97 97 100.0 0 0 97
Breed of Sire
o 53 96.4 2 36 55 50 90.9 5 9.1 55
s° 32 941 2 5.9 34 33 97.1 1 2.9 34
EAR? 71 100.0 0 0 71 71 100.0 0 0.0 71
Sex of Calves
Male 89 95.7 4 4.3 a3 90 96.8 3 3.2 93
Female 67 100.0 0 0 67 64 95.5 3 4.5 67

C: Charolais, @S: Simmental, 3EAR: Eastern Anatolian Red
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Table 2. Least squares means (+ standard error) and significance of mean differences for gestation length, birth weight and some. body

measurements measured at birth of calves

N Gestation Length Birth Weight Height at Body Length Circumnference Heart Girth Cannon Bone
(days) (kg) Withers (cm) {cm) of Round (cm) (cm) Girth (cm)

Overall 160- 2832+ 0.6 23.99 + 0.32 67.4+0.3 597 + 0.4 68.4 + 0.5 68.2 + 0.3 103 +0.1
Locations *
Aktoprak 63 2835+ 1.0 23.69 + 0.49 67.9+ 0.4 60.4 + 0.6 69.2 0.7 67.8+0.5 104 0.1
EAARI 97 2830 +08 24.30 £ 0.42 67.0+04 59.1+05 67.7 = 0.6 68.6 + 0.4 102+ 0.1
Breed of Sire w* * ok ok =
ct 55 2833+ 0.9 25.80 = 0.50° 67.9+04 60.4 + 0.6 704 +0.7° 69.7 + 0.5° 10.5 £ 0.1°
2 34 282.6 + 1.1 25.59 + 0.63° 67.5+06 60.7 + 0.8 69.9 = 0.9° 69.0 = 0.72 10.9 + 0.12
EAR3 71 2837+ 1.3 20.60 = 0.53" 66.8 + 0.5 58.1 + 0.6° 64.9 = 0.7° 65.9 = 0.6° 9.6 +0.1°¢
Sex of Calves s #k ok
Male 93 284.0+ 0.8 25.25 + 0.40 68.1 + 0.4 59.9 + 0.5 69.1 + 0.6 69.4 + 0.4 106 0.1
Female 87 2814+ 1.0 22.73 £ 0.48 66.8 + 0.4 585+ 0.6 67.7+0.7 67.0+05 10.0 = 0.1
Breed of Sire x
Locations w * * * **
C x Aktoprak 31 285.4 +1.19 2413+ 066%  67.7+06 60.3 + 0.89 67.9+05 68.6 + 0,77 106 =0.1%°
C x EAARI 24 281.8+1.31 27.46 x 0.742 68.1+ 0.7 60.4 + 0.9 687 + 06 709 £08  105=0.1%
S x Aktoprak 17 281.7 £ 1.57 2454 +0.88% 677+ 0.8 60.4 + 1.12 688+ 06 67800 107 +0.2%
S x EAAR| 17 283.5 + 1.53 26.63 = 0.89° 67.3=08 61.0+1.12 68.7 + 0.7 63.9+09°  11.0:02°
EAR x Aktoprak 15 22.38 + 0.95° 68.2 + 0.8 60.3 % 1.22 67.7 +0.7 669 +1.0% 1022+ 02°
EAR x EAARI 56 283.6 + 1.33 18.81 = 0.494 655 = 0.4 55.9 + 0.6° 68.9 = 0.4 84.9 + 0.5¢ 9.1 0.1

* P < 0.05, ** P < 0.01, *% Means within columns not foliowed by the same letter differ significantly.

1¢: Charolais, ®S: Simmental. >EAR: Eastern Anatolian Red

The overall mean gestation length was 283.2 + 0.6
days. None of the main effects were significant sources of
varigtion and the statistical model accounted for 5.0% of
the total variance. Least square means for gestation
length, presented in Table 2, demonstrated that calves
sired by EAR had numerically longer gestation length than
progeny of C and S sires, but the differences were not
significant. EAR-sired calves exceeded C- and S-sired
calves by 0.4 and 1.1 days.

The average birth weight was 23.99 + 0.32 kg (Table
2). The breeds of sire, sex of calf were associated with
significant (P < 0.01) variation and the reduced model
accounted for 51.7% of total variation. The interaction
between location and breed of sire was highly (P < 0.01)
significant. Ranking of the breed of sire was C > S > EAR
for birth weight. Offspring of C and S sires exceeded (P
< 0.01) EAR-sired calves by 5.20 and 4.99 kg,
respectively. However, calves sired by C and S did not
differ significantly. Average birth weight of male calves
(25.25 = 0.40 kg) was greater than that of females
(22.73 + 0.48 Kg) regardless of breed of sire and
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locations. Although calves born at EAARI were 0.61 kg
heavier than those at Aktoprak, the location differences in
birth weight were not statistically significant.

Some of the body measurements such as body length,
heart girth, circumference of round and circumference of
cannon bone were significantly affected by breed of sire
(Table 2). Progeny of C and S sires were larger than EAR-
sired calves in terms of skeletal size at birth. Most of the
differences between S- and C-sired calves were not
significant.

The overall average daily weight gain from birth to
weaning was 0.56 = 0.01 kg (Table 3). There were
significant differences (P < 0.01) due to the breed of sire,
locations and sex of calves. The only significant
interaction was that between sire breed and locations.
The reduced model accounted for 64.3% of total
variance. The S-sired calves, which had the highest
growth rate, gained 230.0 g (53.48%) faster per day
than EAR-sired calves, which ranked lowest in growth
rate. The C-sired calves exceeded EAR-sired calves by
170.0 g (39.53%). In the preweaning period, average
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Table 3. Least squares means (+ standard error) and significance of mean differences for 205-day weight, actual weaning weight and weight gain

birth to weaning.

N 205-Day Weight Actual Weaning Average Daily
(kg) Weight (kg) Weight Gain Birth
to Weaning (kg/d)

Overall 148 172.04 + 2.73 125.29 + 1.78 0.56 + 0.01
Locations ok o o
Aktoprak 51 146.68 + 4.23 108.21 £ 2.76 0.47 +0.02
EAARI 97 197.40 + 3.37 142.37 + 2.20 0.66 + 0.01
Breed of sire * * wo
! 46 184.97 + 4.34° 133.90 + 2.83° 0.60 + 0.02°
52 32 195.68 £ 5.20° 143.79 + 3.40° 0.66 + 0.022
EAR3 70 135.48 = 4.39° 98.17 + 2.87° 0.43 + 0.02°
Sex of calves ** ok o
Mate 87 179.77 = 3.27 130.74 + 2.13 0.59 + 0.0t
Fernale 61 164.32 + 4.04 119.84 + 2.64 0.54 + 0.01
Breed of sire x locations o ** *E
C x Aktoprak 22 152.92 + 6.25° 110.74 + 4.08% 0.48 + 0.02%
C x EAARI 24 217.02 + .97 157.05 + 3.90° 0.72 + 0.022
S x Aktoprak 15 161.31 = 7.55 119.71 £ 4.93° 0.53 = 0.03°
S x EAARI 17 230.04 + 7.112 167.87 + 4.64° 0.78 + 0.03?
EAR x Aktoprak 14 125.81 + 7.86° 94.16 + 5.149 0.40 + 0.03°
EAR x EAARI 56 145.14 + 3.90% 102.18 + 2.55% 0.46 + 0.01%

Red

daily weight gains of calves reared at EAARI and Aktoprak
were also statistically different (P < 0.01). The mean
values of male and female calves for average preweaning
daily gain were significantly influenced by sex of calves.

The actual weaning weight was affected significantly
(P < 0.01) by all of the main effects, and the reduced
model accounted for 67.5% of the total variance. Actual
weaning weight of the EAR-sired calves was the lowest,
and calves sired by C and S exceeded progeny of EAR by
35.73 and 45.62 kg, respectively.

The average for 205-day weight was 172.04 + 2.73
Kg, and the mathematical model accounted for 67.3% of
the total variation. Breed of sire, locations and sex of calf
had significant (P < 0.01) effects on 205-day weight. The
interaction between sire breed and location was also
significant. The calves from S and C sires exceeded those
from EAR sires by 60.20 and 49.49 kg, respectively
(Table 3). The 205-day weight of calves reared in EAARI
was higher (P < 0.01) than that of calves in Aktoprak.

= P < 0.01, * Means within columns not followad by the same letter differ significantly. *C: Charolais, 25: Simmental, 3EAR: Eastern Anatolian

Discussion

There was no significant difference between the
percentage of cows mated to S, C and EAR sires requiring
assistance at calving. Similar results were also reported
by King et al. (8) and Newman et al. (11), who found
insignificant effects of S and C sire breeds on calving
difficulty. The finding of this study reveals that mating
EAR dams to the S or C sire breeds in the crossbreeding
programs may not result in a significant adverse effect
with regard to calving difficulty. The percentages of
unassisted deliveries of the S and C sire breed groups in
this study were higher than the findings published by
King et al. (8), who reported 89.0% unassisted deliveries
for S and C sire groups. It is expected that male calves
would experience a higher incidence of calving difficuity
than female calves as already indicated by Freeden et al.
(12). In the present study, sex difference was in the
expected direction, but not statistically significant.
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About one-third of the preweaning mortality took
place within 24 h of birth, and the average percentage of
perinatal mortality was similar to that reported by
Newman et al. (11). The overall incidence of death from
birth to weaning was significantly affected by sire breeds,
and deaths in C-sired calves were greater than those in S-
and EAR-sired calves. All of the calf mortality occurred in
Aktoprak. The calf deaths were attributed to bacterial,
viral or coccidial infections or mishaps, and might be
more dependent on management practices than other
factors. Comparable results were obtained by Freeden et
al. (5) and King et al. (8), who reported a ranking of
postnatal mortality of C > S.

Male calves’ average gestation period was 1.6 days
longer than females'. This finding compares with 1.4 and
1.9 days sex differences in gestation length reported by
Azzam and Nielsen (13), and Herring et al. (14). The
influence of sire breeds on the gestation length was not
significant, in agreement with Newman et al. (11).

The average birth weights of calves sired by C and S
were greater (P < 0.01) than that of EAR-sired calves.
However, mean birth weights of S- and C-sired calves
were similar to each other. The results reported by King
et al. (8) and Newman et al. (11) are in agreement with
our findings. There was a difference of 2.52 kg between
the birth weight of male and female calves, which agreed
with other studies (7,12,15).

Significant differences among sire breed groups for
daily weight gain from birth to weaning were observed.
The sire ranking was S > C > EAR, and preweaning
growth rate was in favor of calves sired by S. In the
literature, results regarding daily weight gain of S and C-
sired calves are inconsistent. King et al. (8) and Southgate
et al. (16) did not find any significant differences in the
trait for C- and S-sired progeny, while Rahnefeld et al.
(6) reported higher gains in C-sired calves than in calves
sired by S. Location differences were striking, and the
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