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Abstract

Early life of the cattle is very critical; they require intensive care and this period is probably the most
expensive period in their life. By understanding the principles of growth, nutrition, health and behavior of calves, a
farmer can develop successful calf rearing system on his/her farm. In this study, different weaning age (5 weeks
and 8 weeks) and housing systems (individual calf hutch, group barn and combination of these two systems) of
Holstein-Friesian calves were investigated. The study repeated twice in winter calving and spring calving and totally
36 calves were used in the study. During and after calving, some behaviors of cows and calves were observed in
addition to determine the quality of the colostrum. The body weight of the calves at birth and weakly ages up to
the weaning were determined, too. After the weaning the measurements were conducted monthly up to the 6
months of calves’ age. The averages of colostrum quality, standing up time of calf from birth, separation of calf
from the cow after birth and time of placenta drop from birth were found to be 95.44+3.74 mg/mL, 101.3£10.30
min, 170.56+8.57 min and 345.3+75.60 min, respectively. The average birth weight of calves for the 5™ and 8t
weeks weaning groups were 43.1440.90 kg and 41.75+0.91 kg (P>0.05), and the body weight at the 6™ month of
age were found to be 108.99+2.14 kg and 106.60+1.89 kg (P>0.05), respectively. The average calf birth weight in
winter calving is 3.09 kg higher than that of spring calving (P<0.05), but the body weight at the 6™ month of age in
winter calving group was 15.93 kg lower than that of spring calving group (P<0.01). The statistically significant birth
weight differences among the housing groups were disappeared at the second month of age and the average body
weights at the 6™ month of age were found to be 105.77+2.35 kg, 107.94+2.56 kg and 109.69+2.52 kg (P>0.05),
respectively. In conclusion due to the quality of the colostrum varies significantly, before feeding the calves with
colostrum, the quality of it should be determined. Early weaning (5 weeks) of the calves did not have a significant
effect on the later performances of the calves. For animal welfare concern, instead of housing the claves in
individual calf hutches, the combined system could be an important practice for dairy farms.
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Introduction whole milk is more expensive than the concentrates,
Early life of cattle is very critical and probably weaning the calves as early as possible will decrease
the most expensive period in their life. By the cost of calf rearing (Moran, 2005).
understanding the principles of the growth, nutrition, Immunoglobulin content of colostrum is the
health and behaviors of calves, farmer can develop a criterion of the colostrum quality. Before feeding the
successful calf rearing system on the farm. The calf with colostrum, the quality of it should be
mortality rate and diseases especially scours and determined and newborn calves should not be fed
pneumonia is very high at the early life of calves. Due with low quality colostrums. Moran (2005) reported
to undeveloped digestive tracts, calves need feeding that high quality colostrum contains 80 mg/mL or
with high quality and easily digestible form of higher immunoglobulin, but 40 mg/mL or less
nutrients, like whole milk or milk substitutes. As immunoglobulin content is an indicator of the poor
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quality of colostrum. It was reported that a newborn
calf needs to consume 3-4 L high quality colostrum
(Moran, 2005).

In a study, in Kahramanmaras State Farm,
colostrum samples from 60 heads Holstein-Friesian
(HF) cows were determined and indicated that 27% of
the samples had good quality, but 20% of the samples
had low quality colostrum (Timer, 2006). In another
study Hoyraz et al. (2014) in 51 heads HF cows found
the average quality of colostrum was 107.1613.36
mg/mL and added that lactation number effect on
colostrum quality was statistically insignificant.

Weaning age of calves can be changed
depending on the farms and production systems. In
dairy herds weaning criterion of a calf depends on
concentrate consumption (Quigley and ark., 1991)
and rumen development (Keles, 2010). Quigley and
ark. (1991) reported that consumption of 600-700
g/day concentrate for three consecutive days could
be a criterion for calf weaning.

There is a trend to wean calf as early as
possible in dairy cattle production due to decreasing
the feeding cost, time and labor. It was reported that
calves can be weaned as early as they are 8.4 days old
(NRC, 2001; USDA, 2002). In a study Ugur (1999)
weaned the HF calves at 21 days and 30 days old and
reported insignificant differences in the daily weight
gain and live weights at different time up to the 6%
month of age.

In another study, Ugur et al. (1999) weaned
the HF and Brown Swiss heifer calves at 30 days, 45
days and 60 days, and reported that the live weight
differences among the groups at 12 months and at 18
months were statistically insignificant.

Celik (2006), under same milk feeding system,
weaned the HF calves in 1.5 month and 2.5 months
and observed the growth performances of these
calves until 6 months of age and found that the calves
weaned at 1.5 month had better growth
performances than those calves weaned at 2.5
months.

In a study conducted by Kehoe et al. (2007) to
determine the effects of feeding frequency and
weaning age on the growth, health and rumen
development of HF calves and they found
insignificant differences among the three, four, five
and six weeks weaning age groups.

In another early weaning study, Kocak and
Glines (2004) fed the HF male newborn calves for 60
days and gave fodder to one group when they were 4
days old, and gave fodder to another group when
they were 35 days old, and other group was not fed
with fodder until they were 60 days old. They weaned
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all calves when they were 35 days old and concluded
that there was not any significant differences among
the groups for birth weights, weaning weights, 60 day
live weight, total weight gain and feed consumption.

In this study in addition to determine some
maternal and calf behaviors at birth and colostrum
quality, the effects of different weaning age (5 weeks
and 8 weeks) and housing systems (individual calf
hutch, group barn and combination of these two
systems) on the performances of HF calves were
investigated.

Materials and Methods

In this study, 36 heads HF calves (13 female,
23 male) born on a private farm in Aydin province
were used. Whole milk, fodder and concentrates
were obtained from the farm. Fifteen of these calves
were born with the assistance of veterinary (41.67%)
and 13 of the cows gave birth as they were standing
(36.11%). Thirty five calves were dried by their
mother, but one cow did not lick her calf and this calf
was dried by another cow.

Some of the data during and after parturition
collected about cows were dry period, gestation
length, colostrum quality, time from birth to start of
cow licking to calf and time from placenta drop from
parturition. The data collected for calves during and
after parturition were time from birth to colostrum
feeding, time from birth to first attempt of calf
standing, time from birth to calf standing and time
from birth to calf separation from mother. Calves
stayed with their mother for about three hours after
birth and then they separated from their mother
without being allowed to suckle their mother.

The quality of colostrum produced by the
mother of these calves was determined by a
Colostrometer (BIOGENICS-1980 COLOSTROMETER™)
at room temperature. Only high quality colostrum
that contain 80 mg/mL or higher immunoglobulin
contents were used to fed calves in this study. Low
quality colostrum that is lower than 80 mg/mL,
produced by seven cows was not fed their calves.
These calves were fed with high quality stored
colosrtum. Calves were not allowed to suckle their
mother, colostrum was milked and fed to the calves
with a feeding bottle. So, all the claves were fed with
high quality colostrum. Every calf was fed with 3 L
high quality colostum at the first feeding. After that
any additional colostrum was not given to the calves.
It means that every calf had at least 240 g
immunoglobulin at the first feeding.

After separation of the calf from its mother,
the calves were randomly put in an individual calf
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hutch, group barn or combination of these two
systems. In the last housing system the calves were
put in individual calf hutches and during the day the
calves were allowed to go out from the hutches and
make contacts with other calves in this group. When
the calf was sick and at feeding time or at night, the
calves were not allowed to go out from the individual
calf hutches. In each group three calves were housed
during milk feeding time until weaning. After
weaning, the calves were housed in a group barn. The
dimension of the individual calf hutches were
125x140x100 cm and the dimension of the group
barn was 250x250x120 cm. The study was done in
winter born calves in 2011-2012 and it was repeated
with spring born calves in 2012, too.

When the calves were three days old, they
were started to be given concentrates, fodder (Crude
protein 7.71%, NDF 67.60%, ADF 38.07%) and fresh
water. Their mangers cleaned daily and unconsumed
feed were removed and then, fresh concentrates and
fodder was given.

During milk feeding time, all the calves were
fed with 4 L/day whole milk and this amount was
given in two feeding time in the morning and in the
evening. In the last week of milk feeding time, the
daily amount of whole milk was reduced to 2 L/day.

Two weaning times were practiced in this
study. One group was weaned at five weeks and the
other group was weaned at eight weeks.

The birth weights and weekly weights of calves
until weaning were determined. After the weaning,
monthly weights of them were determined until 6
months of age. The weights of calves were weighed
with a 500 kg weighing scales.

The data were analyzed using GLM procedure
of SAS. The differences between the means were
considered to be statistically significant at P<0.05 (2-
tailed) based on Tukey’s adjustment type | error rate.

The statistical model used for the analysis is as
follows.

Yikm= M+ ai + bj + ck + di + (bc)jk +€ijkim

where yijm; is the observation of the trait, i is
the overall mean, aiis birth season effects, (i= winter,
spring), bj is weaning time effects (j= five weeks or
eight weeks weaning), ck is housing system effects (k=
individual calf hutch, group barn or combination of
these two systems), di is the effects of sex (I= female,
male), (bc)x is weaning time x housing system
interaction effects, ejum is random error.

Results and Discussion

Means of some traits during and after
parturition for cow and calf are given in Table 1. Dry
period, gestation length and colostrums quality
means were found to be 72.78+1.30 days,
280.28+0.73 days and 95.44+3.74 mg/mL,
respectively. Colostrum quality of two cows could
not be determined, because of one cow not
producing any colostrum and another cow being
mastitis.

Dry period of cows was found to be between
61 d and 89 d. The ideal dry period in dairy cows
should be 60-d for normal mammary epithelial cell
turnover to occur (Collier et al., 2012). Longer dry
period found in this herd shows some fertility and
managerial problems. However, longer dry period
could have also a positive effect on the increase of
colostrums quality (Collier et al., 2012).

The average colostrum quality found in this
study could be accepted as high and is in agreement
with good colostrum quality class reported by Ozhan
et al. (2001) and Moran (2005). However, the quality
of colostrum was changed between 50 mg/mL and
140 mg/mL and seven cows’ colostrum quality were
found to be below the criterion of Moran (2005).

Table 1. Descriptive statistics of some traits for cow and calf during and after parturition

Traits n X + SY Min Max
Dry period (day) 32 72.78+1.30 61 89
Gestation length (day) 36 280.28+0.73 272 288
Colostrum quality (mg/mL) 34 95.4443.74 50 140
Time from birth to colostrum feeding (min) 36 35.25+2.42 15 105
Time from birth to start of cow liking to calf (min) 35 13.71+2.09 5 60
Time from birth to first attempt of calf standing (min) 36 48.6116.37 15 225
Time from birth to calf standing (min) 36 101.3410.30 40 270
Time from birth to calf separation from mother (min) 36 170.5618.57 30 270
Time from parturition to placenta drop (min) 34 345.3+75.60 45 1590
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The time from birth to colostrum feeding was
changed from 15 min to 105 min and the average was
found to be 35.25%2.42 min (Table 1). This result
shows that all calves were fed with colostrum in the
first two hours of their life and most of them fed with
colostrum about 30 min after birth.

The averages of time from birth to start of cow
liking to calf and time from birth to first attempt of
calf standing were determined to be 13.71+2.09 min
and 48.61+6.37 min, respectively.

The placenta drop time from parturition was
changed between 45 min to 26.5 hours and the
average was found to be 345.3175.60 min. It can be
noticed that, there is a huge variation among the
cows for placenta drop time. It was reported that so
many factors have effects of placenta drop time of
cows such as early parturition, lower uterus
contractions, deficiencies of vitamin-A, B carotene
and iodine and improper body condition scores at dry
period and parturition (Kog, 2013).

The calves were allowed to stay with their
mother for about three hours (170.56%£8.57 min) and
then separated from their mother. Due to higher
suckling instinct of calf after standing up, the calves
were not allowed to stay with their mother longer
after being dried. Because of higher suckling instinct
during this time, some microorganisms from the
mother to her calf could be transferred and this may
cause significant health problems of calves.

The average time of calf standing was
determined to be 101.3+10.30 min. This average was
longer than the results reported dairy cows and
heifers by Albright and Arave (1997). Albright and
Arave (1997) reported that beef calves had shorter
standing up time (35x15 min) from birth than those
of dairy calves (58+21 min) and added that because
of longer licking of beef cows to their calves, time of
standing up of beef calves were shorter than those of
dairy calves.

Birth weight, weights and daily weight gains
(DWG) means at different age periods of calves are
given in Table 2 and Table 3. Average birth weight of
male calves (45.76+0.78 kg) had 6.64 kg higher than
that of female calves (39.12+1.06 kg) (P<0.01). Male
calves had also 10.2 kg higher total weight gain than
those of female calves at 6™ month of age (P<0.05).

Similar to body weight, male calves had also
higher DWG than those of female calves almost for
every age periods until the 6" months of age. The
average DWG of male calves (0.39+0.01 kg) until the
six months age had higher than that of female calves
(0.33+0.01 kg; P<0.01). As calf age increased, the
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differences of DWG between the sexes were become
more distinct as seen in Table 3.

A statistically significant difference was also
determined between winter and spring born calves.
Calves born in winter had 3.09 kg higher birth weight
than that of spring born calves (P<0.05). These
seasonal differences between the weights of calves
were disappeared in the first and third week’s
weights. For later age periods the calves born in
spring had higher body weight than those calves born
in winter (P<0.05). At 6" month age, the spring born
calves had 15.93 kg higher body weight than those
calves born in winter (P<0.01). Total weight gain
between the seasons was also found to be different
(P<0.05). The spring born calves had 19.1 kg higher
total weight gain than those calves born in winter
(Table 2).

Although 5 weeks weaning group (5SWWG) had
1.39 kg higher birth weight than that of 8 weeks
weaning group (8WWG), this difference was not
determined to be statistically significant (P>0.05).
5WWG had higher body weights only at the first and
third weeks than those of 8WWG, but at other age
periods the differences between the weaning groups
were similar (P>0.05). For DWG, between the
weaning groups, the weight gains at the first week
and second month DWGs were determined to be
statistically significant (P<0.05). Other differences
between the groups at different age periods were
found to be statistically insignificant (P>0.05). At the
first week the calves at the 5SWWG had higher DWG
(0.34+0.06 kg) than that of 8SWWG (0.15+0.06 kg), but
the DWG mean of 8WWG from 5 weeks to second
month (0.58%0.05 kg) was higher than that of 5SWWG
(0.33+0.05 kg). The higher DWG found for 8WWG
from 5 weeks to 8 weeks than that of 5SWWG shows
that the calves in the 5WWG had a reduced
performance after weaning but then the
performances until the 6 month of age for both
groups were similar. The average DWG of the
weaning groups from birth to 6" month of age were
the same (0.36%0.01 kg). Statistically insignificant
differences found for body weights and DWGs
between third and sixth month of ages shows that
instead of weaning the calves at 8 weeks, weaning at
5 weeks cannot cause any significant inconveniences
in the later performances of calves. In other words,
early weaning cannot cause any significant prolong
reducing performances compared to calves weaned
at 8 weeks. This result is consistent with the results of
Winter (1985), Hopkins (1997), Ugur (1999), Kogak
and Gilines (2004), Celik (2005) and Kehoe et al.
(2007). Winter (1985) found an insignificant weaning



Turkish Journal of Agricultural and Natural Sciences
Special Issue: 2, 2014

weight age effects on DGW of three, five and seven
weeks weaning weights of calves. Hopkins (1997) also
reported insignificant body weight and height at
withers differences between the early weaning and
late weaning.

For weaning group, the DWG of 5WWG in the
second month (0.33+) was 0.25 kg lower than those
of the 8WWG (P<0.05), but this difference was
disappeared at later ages and the average DWG until
the 6™ month of age was found to be same
(0.36+0.01) for both groups. The insignificant
differences between the weaning groups found at
later ages in this study are in agreement with the
results of Yung and Chung (1985), Ulutas et al. (1996),
Ugur (1999), Kogak and Gilines (2004), Celik (2005)
and Kehoe et al. (2007).

DWG found in early (5SWWG) and late (8WWG)
weaning groups in this study were found to be lower
than the results detected for HF by Kaya et al. (1999).

For housing group, the third group
(individual+group housing) had higher birth weight
than those of the individual and group housing
(P>0.01). The third group continued this advantage
until the second month of age, then there were not
any significant differences among the groups were
exist from second month to the 6™ month of age. The
total daily weight gains of the housing groups were
also found to be similar (P>0.05) from birth to 6
months of age. The DWG differences among the
housing groups at all ages were also determined to be
statistically insignificant (Table 3).

As seen in Table 2, weaning group x housing
system interaction was found to be statistically
significant from birth to third weeks of age (P<0.05),
but at later ages among the groups the interaction
was determined to be statistically insignificant
(P>0.05). The interaction for DWG was also
statistically insignificant (P>0.05) for all age periods
(Table 3).

As seen in Table 3, for every age periods,
spring born calves had higher DWG than those calves
born in winter and the differences between the
seasons were also statistically significant (P<0.05)
except for fourth and sixth months of age. Similarly,
average DWG from birth to the 6" months of age for
spring born calves (0.41+0.01 kg) were determined to
be higher than those of winter born calves (0.31+0.01
kg) (P<0.01).

Conclusion

In conclusion, because of every cow not
produce high quality colostrums, determining the
quality of colostrum determination could be an
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important practice in calf rearing program on the
cattle farms. Only high quality colostrum should be
used for feeding newborn calves. If a cow produce
lower quality of colostrum, then high quality stored
colostrum should be used for feeding her calf.

After the birth, allowing the calf dried by its
mother, the calf should be separated from its mother
as soon as possible to protect it from the possible
transfer of pathogens from its mother.

Weaning the calves at 5 weeks instead of 8
weeks did not have any significant effect on the later
performances of calves. Therefore, by practicing 5
weeks weaning program in the dairy herds, the
farmers, without having any inconveniences, could
save additional three weeks milk fed to each calf in
addition to save of labour.

The lower growth performances and higher
diarrhea obtained from winter born calves than those
of spring born calves in this study shows the
importance to give more care to these calves in cold
and rainy winter months in the herds in this region.
Another solution to this problem could be arranging
the calving in spring months by synchronizing the
heats of cows.

In this study, instead of using only individual
cage during milk feeding period of calves, using
individual cage + free housing give opportunity to
calves to get socialize with other calves and could
also get rid of the stress at group housing after
weaning.
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Table 2. Mean weights (kg) of calves at birth and different age periods and total weight gain (kg)

Factor n  Birth Weight 1.Week 3. Week 5. Week 2. Month 3. Month 4. Month 5. Month 6. Month Total Weigh
kg BW, kg BW, kg BW, kg BW, kg BW, kg BW, kg BW, kg BW, kg Gain, kg
Season * NS NS * * %k * %k * % * %k * %k *
Winter 18 43.99+0.89% 44.53+0.90 50.19+1.05 54.68+1.65% 63.98+2.06"% 71.29+2.09%* 80.28+1.96"® 89.62+2.01" 99.83+2.07%* 55.1+1.914
Spring 18 40.90+0.91*° 43.78+0.92 51.15+1.08 60.61+1.69%° 73.1441.96%° 82.16+1.99%° 92.03+1.8%° 104.11+1.9%° 115.76+1.9%° 74.2+1.814°
Weaning group NS * * NS NS NS NS NS NS NS
5. Weeks 18 43.14+0.90 45,49+0.90" 52.43+1.06% 59.22+1.67 68.91+2.13 77.6312.16 87.57+2.03 98.32+2.08 108.99+2.14 64.3+1.97
8. Weeks 18 41.75%+0.91 42.81+0.91%° 48.92+1.07%*  56.07+1.69 68.21+1.88 75.81+1.91 84.74+1.79 95.41+1.84 106.60+1.89  65.0+1.74
Housing group ** *x ** * NS NS NS NS NS NS
Individual 12 40.46+1.10% 42.59+1.11% 48.94+1.30% 56.41+2.04%b  66.29+2.34 75.02+2.38 84.97+2.23 95.56+2.28 105.77+2.35 65.5%2.17
Group 12 40.86+1.13* 42.39+1.14% 48.09+1.33% 53.78+2.10% 67.85+2.55 75.32+2.58 84.53+2.42 96.06+2.48 107.94+2.56  65.71+2.36
Individual+Group 12 46.01+1.07%° 47.48+1.088° 54.99+1.268%°  62.74+1.99°° 71.54+2.51 79.82+2.54 88.97+2.38 98.98+2.44 109.69+2.52  62.8%£2.32
Sex ** ** ** NS NS NS NS NS NS **
Female 13 39.12+1.06* 40.75+1.07% 46.46+1.25% 53.56+1.97 63.15+2.30 70.78+2.34 79.46%2.19 89.48+2.25 99.09+2.31 59.5+2,13 4
Male 23 45.76+0.78®% 47.55+0.788° 54.88+0.928%  61.73+1.44 73.98+1.78 82.66+1.80 92.86+1.69 104.25+1.73 116.51+1.79 69.7+1.65%
WeanGr xHouGr * * * NS NS NS NS NS NS NS
5W Individual 6 38.80fl44%  41.87+1.45% 4860:1.70" 55.02+2.67  62.40£323  72.12¢#3.28  83.39:3.08  95.15:3.15 106.1743.25 67.4+3.00
S5WGroup 6 41.75+1.75%8  43.25+1.75%8  49.25+2.06%* 55.50+3.23 69.33+4.20 77.4614.25 87.52+3.99 98.24+4.09 109.89+4.21  65.2+3.88
5Windiv+Group 6 48.78+1.44° 51.37+1.4580 59.43+1.708°  67.14+2.67 75.00+3.72 83.31+3.78 91.81+3.54 101.56+3.63 110.91+3.74 60.21+3.44
8W Individual 6 42.02+1.627%  43.30+1.627% 49.29+1.91*° 57.80+2.10 70.19+3.34 77.92+3.39 86.55+3.18 95.96+3.26 105.37+3.36  63.5%£3.09
8WGroup 6 39.98+1.44 4 41.53+1.45%  46.93+1.70"* 52.05+2.67 66.36+2.97 73.19+3.01 81.53+2.82 93.87+2.89 105.98+2.98 66.1+2.75

8W Indiv+Group 6 43.2441.574%>  43.59+1.58%  50.54+1.85*% 58.35+2.91 68.08+3.23 76.3243.28 86.13+3.08 96.39+3.15 108.47+3.25  65.3+3.00

*: Significant for P<0.05, **: Significant for P<0.01. NS: Not significant, A,B,C: Different letter shows the significance between the means for P<0.01, Different letter shows
the significance between the means for P<0.05
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Table 3. Mean average daily weight gains (DWG) at different age periods

Factor n 1.Week 3. Week 5. Week 2. Month 3. Month 4. Month 5. Month 6. Month Average
DWG, kg DWG, kg DWG, kg DWG, kg DWG, kg DWG, kg DWG, kg DWG, kg DWG, kg
Season * % * * % * * NS * NS %k
Winter 18 0.08+0.05 0.40+0.03 % 0.32+0.07 % 0.38+0.0542 0.24+0.02 % 0.30+0.02 0.31+0.03 % 0.34+0.02 0.31+0.01%2
Spring 18 0.41+0.06® 0.53+0.03 0.68+0.07°° 0.54+0.05*° 0.30£0.024° 0.3310.02 0.40+0.03 %0 0.39+0.02 0.41+0.01°°
Weaning group * NS NS ** NS NS NS NS NS
5. Weeks 18 0.34+0.06 0.50+0.03 0.49+0.07 0.33+0.05%2 0.29+0.02 0.33+0.02 0.36+0.03 0.36+0.02 0.36+0.01
8. Weeks 18 0.15+0.06%° 0.44+0.03 0.51+0.07 0.58+0.05 8> 0.2510.02 0.30£0.02 0.36+0.03 0.37+0.02 0.36+0.01
Housing group NS NS NS NS NS NS NS NS NS
Individual 12 0.30+0.07 0.45+0.04 0.53+0.08 0.47+0.06 0.2910.02 0.3310.02 0.35+0.03 0.34+0.02 0.36+0.01
Group 12 0.22+0.07 0.41+0.04 0.41+0.08 0.55+0.07 0.2510.02 0.31+0.02 0.38+0.04 0.40+0.02 0.37+0.01
Individual+Group 12 0.21+0.07 0.54+0.04 0.55+0.08 0.36+0.06 0.2810.02 0.31+0.02 0.33+0.04 0.36+0.02 0.35+0.01
Sex NS * NS NS NS * NS ** **
Female 13 0.23+0.06 0.41+0.04 42 0.51+0.08 0.41+0.06 0.2510.02 0.29+0.0242 0.33+0.03 0.32+0.02 42 0.33+0.01*
Male 23 0.26+0.05 0.52+0.03° 0.49+0.06 0.51+0.05 0.29+0.02 0.34+0.01%° 0.38+0.03 0.41+0.028° 0.39+0.014°
WeanGr xHouGr NS NS NS NS NS NS NS NS NS
5W Individual 6 0.43+0.09 0.48+0.05 0.46+0.11 0.3310.08 0.32+0.03 0.38£0.03 0.39+0.05 0.37+0.03 0.38+0.02
S5WGroup 6 0.22+0.11 0.43+0.06 0.45+0.13 0.42+0.11 0.27+0.04 0.3410.03 0.36+0.06 0.39+0.04 0.36+0.02
S5Windiv+Group 6 0.37+0.09 0.58+0.05 0.55+0.11 0.2510.10 0.28+0.04 0.28+0.03 0.33+0.05 0.31+0.04 0.34+0.02
8W Individual 6 0.18+0.10 0.43+0.06 0.61+0.12 0.60£0.09 0.26£0.03 0.29+0.03 0.31+0.05 0.31+0.03 0.35+0.02
8WGroup 6 0.22+0.09 0.39+0.05 0.37+0.11 0.6910.08 0.23+0.03 0.28+0.02 0.41+0.04 0.40+0.03 0.37+0.02
8W Indiv+Group 6 0.05+0.10 0.50+0.06 0.56+0.12 0.47+0.08 0.27+0.03 0.33+0.03 0.34+0.05 0.40+0.03 0.36+0.02

*: Significant for P<0.05, **: Significant for P<0.01. NS: Not significant, A,B,C: Different letter shows the significance between the means for P<0.01, Different letter shows
the significance between the means for P<0.05

1652



Turkish Journal of Agricultural and Natural Sciences
Special Issue: 2, 2014

References
Albright, J. L., Arave, C. W. 1997. The Behavior
of Cattle. CAB INTERNATIONAL

Wallingford, Oxon OX10 8DE, UK.
Collier, R.J., Annen-Dawson, E.L., Pezeshki, A.
2012. Effects of continues lactation
and short dry periods on mammary
funtion and animal health. Animal 6:3:

403-4014.
D0i:10.1017/51751731111002461
Celik, G. 2006. Ayni sit icirme rejimi

uygulanan Siyah Alaca buzagilarinda
1.5 ve 2.5 ayda sitten kesmenin 6 aylik
yasa kadar blylmeye etkisi. Yiksek
Lisans Tezi). Ankara Universitesi Fen
Bilimleri Enstitlst, Ankara, 2006.

Hoyraz, M., R. Sezer, R., Demirtas, M., Kog, A.
2014. Determination of colostrums
quality and constituents of Holstein-
Friesian cows. X. National Zootecny
Student Congress. 23-23 April, Kayseri,
TURKEY.

Kehoe, S.I., Dechow, C.D., Heinrichs, A.J. 2007.
Effects of weaning age and milk
feeding frequency on dairy calf growth,
health  and rumen parameters.
Livestock Science 110 (2007) 267-272.

Keles, A.E. 2010. Sutten kesim 6ncesinde kaba
ve kesif yem verilme seklinin sitten

kesim  sonrasi buzagi blylime
performansina etkileri (Yiiksek Lisans
Tezi). Cukurova Universitesi Fen

Bilimleri Enstittst, Adana, 2010.

Kog, A. 2013. Biyilkbas Hayvan Yetistirme
Ders Notlari. ADU Ziraat Fakltesi,
Zootekni Bolimi, Aydin.

Kocak, O., Giines, H. 2004. The growth and
survival characteristics of Holstein
female calves weaned at various age.
Turk. J. Vet. Anim. Sci 29 (2005): 511-
516.

1653

Moran, J. 2005. Calf Rearing. A practical guide.
Second Edition. Landlinks Press, 150
Oxford Street (PO Box 1139)
Collingwood, Viv, 3066, Australia.

NRC. 2001. Nutrient Requirement of Beef
Cattle. National Academy of Sciences
National Research Council.
Washington, DC.

Ozhan, M., Tizemen, N., Yanar, M. 2001.
Blylikbas Hayvan Yetistirme. Atatirk
Univ. Ziraat Fak. Ders notu Yayin No :
134. Erzurum.

Quigley 1lI, J.D., Smith, Z.P., Heitmann, R.N.,
1991. Changes in plasma volatile fatty
acids in response to weaning and feed
intake in young calves. J. Dairy Sci. 74,
258-263.

Timer, R. 2006. The project on the
determination of the Holstein-Friesian
colostrum quality. Kahramanmaras
Sitgu imam Uiversity, Project
No0:2005/4-12.

Ugur, F. 1999. Effects of different weaning age
on the growth traits of Holstein-
Friesian calves. Tarim Bilimleri Dergisi.
5(3):48-52.

Ugur, F., Yanar, M., Tizemen, N. 1999. Body
weight and daily weight gain of female
Brown Swiss and Holstein-Friesian
calves. Tarim  Bilimleri  Dergisi.
5(2):100-103.

USDA, 2002. Part I: Reference of dairy health
and management in the United States,
2002. USDA:APHIS:VS,CEAH,  Natl.
Anim. Health Monitoring Sys., Fort
Collins, CO.



