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The aim of the present study was to compare the performance of 12 Holstein female and 11 male calves (23 in
total) grown under Mediterranean winter climate conditions. In this experiment, 4-6 months old animals were used
with initial weight of 148 and 123 kg Holstein males and females respectively. The experiment lasted for 4 months
and the mean final weights of males and females were 270 and 230 kg; mean total weight gains 121 and 106 kg and
finally daily liveweight gains of 1.011 and 0.885 kg, respectively. The differences in final weights, total weight gains
and daily liveweight gains between Holstein male and female calves were statistically significant (P<0.05). In conclu-
sion, Holstein male calves performed better than the females of the same breed in indoor production systems grown
under the Mediterranean climate conditions.
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IHNEP®OMAHCH HA MAIIIKH U )KEHCKH TEJIUHA O/l PACATA XOJIIITAJH
OAI'JIEAYBAHU BO MEJJUTEPAHCKHUTE 3UMCKHU KJIMMATCKH YCJI0OBH

Ilenra Ha oBaa cryauja Oeme aa ce cropenar rnepdopMancute Ha 12 skeHCKH u 11 Mamiku Tenuma oJ] pacara
XOJIIITAjH (BKYITHO 23) KOM pacTaT BO MEIUTEPAHCKH 3MMCKHU KIMMAaTCKH yCJIOBU. Bo excriepiuMeHTOT Gea KOpHCTeHH
MaIlIKH U KCHCKH TeIHba Ha BO3pacT of 4 10 6 Meceny, co modetHa TexuHa o 148 u 123 kg. ExcriepumMenToT tpae-
mre 4 Meceny U POceyHaTa Te)XMHA Ha MAIIKUTE M )KEHCKUTE Tenumba m3Hecysaie 270 u 230 kg, BKyImHHOT npupact
121 u 106 kg n mueBHmoT mpupact usHecysamre 1,011 u 0,885 kg, coonBerHo. PasnukuTe BO duHamHATA TEXUHA,
BKYITHHOT TIPUPAcT W JHEBHHOT NPHUPACT HA XXHMBA Maca NOMely MAIIKUTE W JKCHCKHTE TelUmba 0ea CTaTHCTHIKH
3HadajHu (p < 0,05). Kako 3akimydok, MaIIKuTe TEIHIba Of pacaTa XOJIITajH UMaaT 1oJo0pH nephOMaHCH OTKOJIKY
JKECHCKUTE OJI MCTaTa paca, OAIVIEAYBaHU BO 3aTBOPEH CUCTEM Ha IPOM3BOJACTBO U PACTEHH BO MEAUTECPAHCKU
KIIMMAaTCKH YCJIOBH.

Kny4ynu 360poBH: XOJIITajH; IITAICKO OATIIEAYBabe; ephopMancy; Mexurepan

INTRODUCTION

Beef production constitutes an important sec-
tor of the agricultural industry of many countries.
The type of beef industry which develops in any
country depends largely on climatic conditions and
land types. It also depends on the size of agricul-
tural holdings and the overall structure of the cattle
industry especially the relationship between beef
and dairy production (Allen and Kilkenny, 1984).

In Turkey, where there is a much smaller
range of farming environments divided mainly into
smaller farms, beef is produced primarily as a by-
product of milk production and the cattle are
mainly kept for dual purposes for milk and beef.
Holstein breed cattle are also kept for mainly dual
purposes not only in many parts of the country but
also in the Mediterranean region as well (Bozkurt
and Kaya, 2008).

During the last decade, the meat and dairy
sector in Turkey has gone through major setbacks
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which requires urgent measures to be taken for
increased milk and beef production to ensure the
country's self-sufficiency in meat and dairy prod-
ucts. Therefore, some numerous measures have
been taken in favour of the sector aiming mainly at
the development of the meat industry especially
based on the national production. These measures
were particularly related to the price policy and
investment loans for the purchase of imported pure
breed beef cattle. Therefore, dairy and beef pro-
ducers in Turkey have been facing a big challenge
in meeting the great demand for red meat consum-
piton not only of its population but also of the tur-
izm sector in the Mediterranean part of the coun-
try. Therefore, the search for the efficient animal
husbandry systems has gained a big interest (Ece-
vit, 1999).

There is little or no information on the per-
formance of Holstein breed calves especially under
the Mediterranean climatic conditions. Therefore,
this study was aimed to provide some information
on the performance of Holstein breed male and
female calves grown under the Mediterranean cli-
matic conditions in order to determine better man-
agement strategies to increse the animal pro-
duction in the region.

MATERIALS AND METHODS
Animals

This study was carried out at the Suleyman
Demirel University Research Farm in Isparta,
(37°45'N, 30°33'E, elevation 1035 m) located in
the Mediterranean region of Turkey during the
2011 and 2012. The present study involved a total
of 23 Holstein breed animals and included 12 fe-
males and 11 males with a mean initial weight of
123 kg and 148 kg respectively. All specimens
were approximately 4-6 months old and were born
at the University farm. The experiment was con-
ducted during the winter months from December
to March in 2011-2012 and lasted for 4 months
(approximately 120 days).

Animal management and climate

During the winter period, both groups of
animalas were confined in an uninsulated barn in
two pens provided with a pen size of 20x15 m” and
bedded with straw as bedding materials. Animals

were initially weighed at the beginning of the ex-
periment and each group was weighed and moni-
tored on a fortnightly basis, using an electronic
weighing scale (True-Test2000 SmartUnit). The
free access of the experimental animals to water
was available throughout the experimental period.

In general, it is dry and hot in summer and
wet and snowy in winter in the region. The total
precipitation was 400 mm in 2011. The long-term
average was 493 mm. The average temperature
was 14.1°C in 2010 and 12.1°C in 2011. The
long-term average temperature was 12.3 °C for the
region.

Diets

For both groups, barley straw and grass hay-
lage were offered as roughages to the animals ad
libitum during the entire winter period. The pel-
leted calf augmentation feed was also offered as
2.5 kg/head as concentrates and increased accord-
ing to the increases in the liveweight during the
experiment.

The animals in both groups were group-fed,
twice a day in the morning and the evening. Since
the amount of feed offered was known and there
were no refusals, the feed intake for both groups
was not recorded.

Statistical analysis

The data were analyzed by GLM (General
Linear Model) procedure (Minitab v.16), using the
following model:

Yijk=:u+ai+ﬂj+€ijk

where
Yijf is the ijk observation of animal weight,
M is the overall mean,
a4 is the effect of sex the type,
ﬂj is the effect of the initial weight and,
&jjk 1s the residual effect or random error asso-

ciated with the individual animal.

The sex type factor was fitted as a fixed ef-
fect, and initial weight was included in the model
as a covariate (135 kg approximately) to eliminate
the initial weight differences that existed at the
beginning of the experiment.
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RESULTS AND DISCUSSION

The chemical composition and feed values of
the experimental feeds are presented in Table 1.

Table 1

Chemical composition of the feedstuffs used
in the experiment (%)

Feedstuffs )
Nutrients Barley Haylage Pelleted
straw feeds
Dry matter 87.9 94.3 88
Crude protein 4.4 6.1 17
Crude fibre 43.7 41 12
Crude ash 8.7 11.2 10

Metabolic energy (kcal/kg) 1400 1860 2600

It was observed that there were no major
health problems in both groups of animals except a
few cases of pneumonia in female groups which
were treated immediately without having an ad-
verse effect on group performances.

The least-square means and standard errors
for liveweights for the sex types are shown in Ta-
ble 2.

Table 2

Over all performance comparisons of sex types*

Sextype N IW se. FW se. TWG se. DLWG s.e.

(kg) (kg) (kg) (kg)
Males 12 148* 13.9 270 3.303 122° 3.303 1.011* 0.027

Females 11123°10.52303.154 107° 3.154 0.885" 0.026

*The means with the different superscripts within the same
columns are statistically significant (P < 0.05).

IW = Initial weight, FW = Final weight, TWG = Total weight
gain, DLWG = Daily liveweight gain

The differences in the final weights, total
weight gains and daily liveweight gains between
Holstein males and female calves were statistically
significant (P<0.05). Holstein males performed
better than females in all parameters observed. The
mean daily liveweight gains for males and females
were 1.011 and 0.885 kg respectively.

The results obtained in this study were in line
with the statement that generally males perform
better than the females of the same breeds and the
males show distinctive differences in size, growth
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rate and calf birth weight (Bozkurt and Ap Dewi,
1996; Bozkurt (2006 and 2007).

Although, there are certainly differences be-
tween males and females in the growth rate, the
liveweight gain which can be achieved from a
given quantity of feed is similar for both types of
animals, provided that each sex is fed and man-
aged according to its own particular requirements
(Wilkinson, 1985; Manninen et al., 2004 and 2006:
Bozkurt and Kaya, 2008).

As Keane et al. (1989) and Keane and More
O'Ferrall (1992) pointed out the results of these
comparisons, including those reported in this study
are not necessarily applicable outside the countries
where the experiments were carried out due to the
differences in factors such as production systems,
housing systems, climate and management condi-
tions.

CONCLUSION

In conclusion, Holstein male calves perfor-
med better than the females of the same breed in
indoor production systems grown under the Medi-
terranean climate conditions. However, such com-
parison results obtained in this study were based
merely on the liveweight. In order to have compre-
hensive comparisons, other measures such as
growth rate, FCE, seasonal variation of climate,
and different management practices are important.

Indeed, under such certain local conditions,
productive and reproductive performances of Hol-
stein animals remain low, although it is known that
the productive efficiency is a major contributor to
the profitability of cattle herds. It is also important
to address current management practices and envi-
ronmental factors that affect this efficiency and to
suggest alternatives that have potential to improve
the productive efficiency of both males and fe-
males since they constitute the base for the next
generations of herds for the region.
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