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Abstract

The aim of the present paper was to study the influence of gender, number of offspring,
calving status on both health and welfare. Out of 3000 heads, data for 429 Holstein female calves
and 551 male calves which have been born during one year were used with computer records.
The result suggested that abnormal behaviour during 1% 12 hours of calf's life have been
significantly affected by twinning and dystocia .The presence and duration of behaviour related
to respiratory, digestive or mixed disorders were significantly higher in females, the calf’s growth
rate was higher in male than female with significance difference, while its birth weight was
significantly higher in dystocia than calves from normal parturition. There was a non-significant
effect of calf gender, number of offspring and parturition state on calves weaning age. It could be
concluded that Calf gender, number of offspring and parturition state have a different effects on
behaviour and growth performance of calves from birth till weaning. Abnormal behaviours
during the first 12 hours of calf's life as delayed sternal recumbancy, standing, abnormal suckling
have been significantly affected by twinning and dystocia and not significantly affected by calf
sex. Presence and duration of behaviour related to respiratory, digestive or mixed disorders were
significantly higher in females than males, where these disorders were significantly higher in
case of dystocia and twinning births. Culling of cows with incidence of twinning is recommended
to control the decreased fertility, decreased total number of calves over the lifespan of the cow,
and decreased milk production.
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Introduction

Understanding the behaviour of calves
and the factors that affect them helps to
improve their management during the pre-
weaning period. Pre-weaning is the most
important period of calves’ life and it can
reduce the negative consequences on their
health and productive performance. Calf
gender had no effect on the time from birth
to successful standing as the results
showed that one heifer calf and 4 bull
calves stood up in the first hour of life and
in the second d hour, the first successful
standing attempt occurred in 6 heifer
calves and 4 bull calves (Neja 2013).

Calving twin in Holstein Friesian
dairy cattle is 3-5%. Reproduction
problems present around the time of
parturition resulted in decrease economic
gain. Single calves and also analyzing the
milk production of dairy cows both before
and after calving and compared by twin.
Cows with twins became within early
pregnancy, because with better fertility and
health, with short pregnancy period and
calving interval. However,  after
parturition, cows have twins appear with
poor reproductive performance. Twin-
calving cows have better condition before
calving, with losses during twin calving,
metabolic disorders of the cow, and low
vitality of the twin calves, decrease fertility
and increase culling rate in cows after
twinning and discourage breeding twins in
dairy cattle (Gaspardy et al., 2018)

Twin calving has several bad
consequences such as abortion, difficult
birth, high mortality of the offspring at
birth, and increased incidence of placenta
retention seen frequently in twin-calving
cows (Szelényi et al., 2009).

Maternal behavior is a clear behavior
that expressed by dam during pregnancy,
previous and during parturition and that is
directed towards the calves during suckling
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until they weaned. Most systems of dairy
cattle success depend on the maternal
behavior, in dairy stock extensive systems
of such as double-purpose cattle that are
very common in some regions of the
world, and even in some types of organic
dairies make use of the benefits of natural
maternal behavior too(Garcia 2018).

The physiological influence of
dystocia on calves leads to fatalities or
decrease their survival rate. Dystocia
exposed off spring to detrimental effects
on their accommodation to external life.
These need more interest as compared to
those delivered calves without help .Calves
with severe dystocia, generally present
problems that can be immediately fatal,
calves that prolonged hypoxia and survive
are often weak and slow to stand and
suckle. These deficiencies compromise the
ingestion of colostrum. Moreover, dystocia
is source of several problems affecting on
the calf after birth. Calves exposed to
severe dystocia may have persistent
pathophysiological effects that raise their
mortality rate as abnormal respiration,
coughing, behavioral signs related to
digestive disorders as diarrhea (Lombard et
al., 2007). So, all breeders focus the light
importance on calves yield in farms in all
over the world for the future of the herd to
obtaining cows with high economics gain
and low losses. For that reason, the
objectives of this study were as follows:

1- The effect of gender difference on calf's
behaviour and performance from birth till
weaning.

2- The effect of number of calves on
behaviour and performance from birth till
weaning.

3- The effect of parturition status on calf's
behaviour and performance from birth till
weaning.

Materials and Methods

I. Animals used and management:
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This study was carried out at a private
dairy farm at ElI-Amal at Cairo-Ismailia
road with total number of 3000 heads.

Four hundreds twenty nine female and
551 male Holstein calves from apparently
healthy dams during one year, calves were
separated from the dams on the first day
and reared in individual hutches after birth
till weaning. Calf hutches are strong plastic
structures with an opening on one side that
leads to the outside into the perimeter
fence and littered with sand for thermal
comfort.

The cows were kept in holding yards
with an average capacity of 25 to 30 heads
for each one with a sandy surface, metal
bars fences and pipes and the roof was half
opened and half sheltered. Before
parturition by few days the pregnant cows
were isolated in single calving pens with
straw bed few days. Navel disinfection was
performed for both the internal and
external surfaces of the umbilicus by
dipping the naval into fresh iodine. All
calves were subjected to dehorning at one
month-old.

Calves suckling colostrum collected
from their mother collected after birth by 1
hour and received (1.5-2 liters) at the
beginning then gradually increased to 7-8
liters within the first 24 hours (Zabransky
et al., 2015). Milk fed at amount of 5 L/d
divided into 2 portions offered in the
morning and evening for 56 days and
increase to 2.0% of the body weight until
weaning( Ribeiro et al., 2009). The calves
had a free access to drinking water for the
entire experimental period. A Starter ration
has been offered right away from first days
of age till weaning (Jami et al., 2013).
Calves received 113 g of starter in the
morning and evening (Orellana and Ruth
2016). Calves weaned after they consumed
1kg of starter daily (Stamey et al., 2012)
with a minimum body weight at weaning
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not less than 55-56 kg. Once weaned,
calves were moved in small groups (10-20
calves) in to small barns with different
nutritional materials of dry feed and high
quality hay. Numerical identification of
calves was made by using ear tags.

I1. Experimental design:

At the date of calving, sex, breed,
presence of dystocia and colostrum
delivery strategy to the calves were
recorded. Data for all calves under study
were recorded from direct observation and
computer records in the dairy farm during
the period from for period of one year.
Calves groups have been classified
according to calf gender: (male and
female), number of offspring (single and
twins) and calving condition (normal and
dystocia)

I11. Behavioural observations:

I11. 1. Behavioural observations at the first
day of caving:

Four hundreds twenty nine female and
551 male Holstein calves had been
observed by direct observation using a stop
watch, video camera and observation sheet
immediately after birth and throughout the
first 12 hours postpartum. The observed
behaviour pattern according to Lorenz et
al., (2011) included:

a- Sternal recumbancy: calves attained
sternal recumbancy within 5 minutes after
calving were recorded as normal calves
and other calves with delayed time taken to
attain sternal recumbancy over 5 minutes
recorded as abnormal.

b- Standing : calves stood spontaneously
within 60 -90 minutes after calving were
recorded as normal calves and other calves
with delayed time of standing onset over
60— 90 minutes recorded as abnormal
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c- Suckling: calves which were unable to
suckle normally recorded as abnormal.

I11. 1l. Behavioural observations during
pre-weaning period in calves:

Direct behavioural observation of
calves was done using scanning technique
according to Fraser and Broom (1990)
through observing and recording the
behaviour of each calf in the group twice a
day for one hour using a stop watch, video
camera and documented for each calf in an
individual sheet. The observed behaviour
pattern includes:

I11. 1. 1- Behavioural
respiratory disorders.

signs related to

a) Abnormal respiration: Increased resting
respiratory rate, sound or effort and fever
(>39.5 °C) with one or more additional
signs such as coughing, nasal discharge,
depression, decreased appetite (Windeyer
etal., 2014).

b) Coughing: The presences of induced
spontaneous or repeated coughs had been
used to identify calves with early
respiratory disease (Pousen and McGuirk
2009).

Calves which had at least 2 clinical
signs of respiratory disease  were
considered sick and were subjected to
appropriate treatment (Panousis 2009)

I11. 11. 2- Behavioural
digestive disorders.

signs related to

a) Diarrhea (scours): characterized by
increased frequency, fluidity or volume of
faecal excretion in calves caused by
excessive osmotic pressure in the intestine,
intestinal damage or excessive contractions
of the intestine (Lorenz  2006).
Observations of faeces and health
condition had been evaluated twice a day
at the time of feeding (Zabransky et al.,
2015).
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I11. 1. 3- Behavioural signs related to
mixed disorders.

Calf showed mixed signs of the both
disorders;  digestive and respiratory
disorders.

IV - Calves performance:

Calf Birth Weight (CBW) was
recorded for all calves within two hours
after birth.

Live Body Weight (LBW) was
recorded every month. At the time of
weaning, the pre-weaning growth rate was
calculated by the following equation:

_ (W2-w1
Growth rate = (T2-T1)

Where W2 is the live weaning
weight, W1 is the calf birth weight.
T2 — T1 = weaning age which is the time
interval from birth (T1) till weaning (T2)

V- Statistical analysis:

All  statistical  procedures  were
performed using the SAS statistical system
Package V9.2 (SAS, 2009). One-factorial

analysis of variance (ANOVA) was
performed. The analysis of data
distribution suggested that all traits

analyzed followed a normal distribution
(P>0.05). Differences between means due
to sex, number of offspring and parturition
status were tested by Student’s t-test.
Pearson correlations were performed to
compute the relationship of the abnormal
behaviour and performance parameters.

Results

This study showed that behavioral
disorders in female calves were higher than
those in male calves, the durations of
respiratory and digestive disorders were
higher in females (0.28 and 0.70 day,
respectively) as shown in table (1), there
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was an increase of birth weight and growth
rate in male calves (37.62 and 0.54,
respectively) in compare to female calves,
While the age of weaning was higher in
female calves (72.99 days) than that in
male calves (67.78 days) as shown in table
(2). Moreover, the data in table (3)
revealed that abnormal behaviors were
higher in twining calf than single calf;
moreover, there was a significant increase
in its duration (respiratory and digestive
disorders). The results in table (4) showed
that the birth weight and growth rate were
higher in single calves (36.53 kg and 0.59
kg/days, respectively) than twining calves
(33.85 kg and 0.55 kg/days, respectively).

All abnormal behavior (1st 12 hrs,
respiratory, digestive or mixed disorders)
were higher in dystocia than normal
parturition, durations of respiratory and
digestive disorders were significantly
higher in dystocia (0.34+0.07a and
0.53+0.04a, respectively) than normal
status  (0.17+0.02b and 0.41+0.07b,
respectively), as shown in table (5). The
data in table (6) showed that the entry birth
weight was significantly higher in dystocia
group (36.51+0.56) than normal group
(35.93£0.24), also the pre-weaning growth
rate was slightly higher in the normal
group (0.53+0.005) than dystocia group
(0.51+0.009)

Table (1): The effect of sex difference on calves’ health disorders related behaviour.

Behavioral disorders
First 12hrs L . Respiratory Digestive
Sex abnormal Respiratory ggarség’es d'lg/cl)lfdegrs disorders disorders
behaviour disorders (%0) : (%) ! (%) duration duration
(%) ° ° (days) (days)
Male 0.87% 6.11% 14.19% 1.31% 0.14+0.03° 0.33+0.04°
Female 0.51% 11.54% 27.74% 5.38% 0.28+0.042 0.70%0.062

Means in the same column with different superscripts are significantly different at (P<0.05).

Table (2): The effect of sex difference on calves’ performance.

Calves Performance
Sex
Birth weight (Kg) Age of weaning (days) | Growth rate (Kg/day)
Male 37.62+0.31 67.78+0.59 0.54+0.012
Female 34.22+0.29 72.99+0.70 0.51+0.01°

Means in the same column with different superscripts are significantly different at (P<0.05).
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Table (3): The effect of number of offsprings on calves’ health disorders related
behaviour.
Behavioral disorders
Number ; . —
of st 1207 Respiratory Digestive Mixed Re_splratory D_|gest|ve
. abnormal : . ; disorders disorders
Offspring behaviour disorders disorders disorders duration duration
(%) () () 04 (days) (days)
Single 0.50% 7.80% 20.63% 2.89% 0.18+0.02 b | 0.49+0.04°
Twins 3.77% 20.75% 32.08% 7.55% 0.51+0.15a | 0.72+0.15°2

Means in the same column with different superscripts are significantly different at (P<0.05).

Table (4): The effect of number of offsprings on calves’ performance.

Number  of Calves Performance

Offspring Birth weight (Kg) | Age of weaning (days) | Growth rate (Kg/days)
Single 36.53+0.22 69.96+0.48 0.52+0.01
Twins 28.85+0.81 73.32+1.63 0.59+0.02

Table (5): The effect of parturition status on calves’ health disorders related behaviour.

Behavioral disorders
Calving | First12hrs N : Respiratory Digestive
condition | abnormal Respiratory (I;)ils%ers(;gi di';/cl)li(jt(ejrs disorders disorders
behaviour | disorders (%) o o duration duration
(%) ¥ ¥ (days) (days)
Normal 0.30% 8.00% 17.14% 3.12% 0.17+£0.02 b | 0.41+£0.07 b
Dystocia 2.29% 12.57% 22.29% 3.43% 0.34+0.07 a | 0.53+0.04 a

Means in the same column with different superscripts are significantly different at (P<0.05).

Table (6): The relation between parturition status and calf performance.

Calving Calves Performance

condition Birth weight (Kg) | Age of weaning (days) | Growth rate (Kg/day)
Normal 35.93+0.24° 69.91+0.52 0.53+0.01
Dystocia 36.51+0.56% 71.19+0.98 0.51+0.01

Means in the same column with different superscripts are significantly different at (P<0.05).
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Discussion

Understanding the behaviour of calves
and the factors that affect them helps to
improve their management during the pre-
weaning period which is the most
important period of their life and can
reduce the negative consequences on their
health and productive performance.

Data in table (1) showed the effect of
sex difference on calf's behavior, where
these results are likely due to good
performance in male calves in compare to
female ones, as shown in table (2).
Furthermore, the signs of soundness in
male calves seem to be better than those in
females, as previously mentioned by
Asmare and Kiros (2016) who noted that
more female calves were sick in compare
to male calves. There were few recent
researches that studied the effect of sex on
calf’s behavior; however Broucek et al.,
(2011) noted that calves behaviour differed
according to bull lineage factor and in the
case sex factor effect, only tendencies have
been recorded with no significant
differences. Nerveless, there were several
studies that could not find significant
difference in the most of maintenance
behavior (Sochetal, 2011) and duration of
standing behavior (Neja, 2013) between
male and female calves. On the other hand,
Mbotus et al., (2017) found that the most
commonly reported reasons related to
calf's mortality were respiratory disease
and digestive disorders and according to
the young stock models from 6 months of
age, male sex was a risk factor for
mortality.

The obtained results, as shown in table
(2), revealed the increase of birth weight
and growth rate in male than female
calves, while the age of weaning was
higher in female than male calves. This
could be attributed to longer gestation
period of male calves (Olson et al., 2009)
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or high androgen concentration in male
fetuses. The obtained results agreed with
Bakir et al., (2004) who reported that birth
weight of male calves tend to be heavier
than female calves. In another study, as
mentioned by Olson et al., (2009) who
found that female calves had lower birth
weight and shorter gestation length than
mall calves. Furthermore, (Aksakal and
Bayram 2009) documented that male
calves were found to have 1.7 kg higher
birth weight than female ones.

Data in table (2) also revealed the
effect of sex factor in calve performance,
where the growth parameters were better in
male calves. The birth weight in male
calves was higher; nerveless the age of
weaning had lower values in compare to
female calves with no significance in these
parameters. Furthermore, the growth rate
was significantly higher in male than
female calves. The obtained results were
likely due to presence the androgenic
hormones in male which had positive
effect in body weight gain and growth rate.
These results agreed with Koger and Knox
(2009) who documented that male calves
grow more rapidly than females and reach
a higher mature weight, while females
grow slower than males and reach maturity
with a smaller size. Moreover, Wielgosz-
Grith et al., (2015) mentioned that the final
body weights of calves plus their daily
gains were affected by calf gender during
the rearing period with a higher daily gains
and final body weight gained bulls.
Nerveless, the previous studies did not
found the significant effect of sex factor on
growth  performance in calves, as
previously mentioned by Lambertzet al.,
(2015) who reported that significant
differences between males and females on
growth performance of the new born
calves was not affected by the weaning age
and sex interaction. The differences
between the present results and previous
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studies may be due to changes in
environment, breed of calves or
management inside the farm. Regarding to
table (3) the obtained data revealed that the
number of off springs significantly affects
the health and behavior of pre-weaning
calves. The percentages of all abnormal
behavior were higher in twining calf than
single; moreover, there was a significant
increase in its duration (respiratory and
digestive disorders). As general, the
twinning group has been associated with a
number of unfavorable effects as twin
births showed significantly higher values
for the presence and duration of behaviour
related to respiratory, digestive or mixed
disorders than that for the single group.
These data agreed with those obtained by
Fricke (2001), Gulliksen et al., (2009),
Ozden (2010), Mellado et al., (2014), and
Gaspardy et al., (2018); they concluded
that twinning have been associated with a
number of unfavorable effects, including
lower calf vitality and increased rate of
calf mortality mostly during the first month
of life also increased incidence of dystocia
due to weight and size of twin pairs. Sawa
et al., (2015) reported that cows having
twins were at greater risk for different per-
parturient metabolic and reproductive
disorders than cows having single calves.

Growth parameters in table (4)
showed no significant effect of the number
of offspring on calf's performance,
although the entry birth weight and growth
rate were higher in single calves than
twining calves, these obtained data agreed
with that obtained by Aksakal and Bayram
(2009), Olson et al., (2009), Fitzgerald et
al., (2014), and Sawa et al., (2015) who
reported that twin births mostly associated
with lower birth weight of calves. While
Bakir et al., (2004) found significant effect
(p< 0.01) in the number of offspring
(single vs. twin) on calf’s birth weight.
Moreover, Gaafar et al., (2010) mentioned
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that the average of both live body weight
as well as daily weight gain at birth and
weaning age have been significantly higher
in single calves compared to twin calves.

The obtained data in table (5),
revealed that the parturition status was
significantly affected in the behaviour of
pre-weaning calves. The percentages of all
abnormal behavior (1% 12 hrs, respiratory,
digestive or mixed disorders) were higher
in dystocia than normal parturition. Hence,
the status of parturition had significant
effect in the durations of respiratory and
digestive  disorders, which were
significantly higher in dystocia than
normal status. The obtained results agreed
with Neja (2013) who found that calving
difficulty influence the vitality in 1% period
of the calves’ life as there was a significant
effect on the time from birth to successful
calf standing. (Asmare and Kiros 2016,
Rorvang et al., 2017) who concluded that
dystocia leads to complications in dams
(uterine infections) and newborn calves
(weak enough to adapt to the external
environment. Recently, Garcia (2018)
noted that calves that have been
experienced severe or prolonged dystocia,
mostly presented asphyxia, trauma and
other problems that could be immediately
fatal weakness; slow to suckle and stand;
problems in the ingest of colostrum and
temperature regulation .

Table (6) showed the effect of the
parturition status on calf's performance
where the birth weight was significantly
higher in dystocia than normal parturition.
Moreover, table (6) showed slightly higher
values of pre-weaning growth rate in the
normal parturition than dystocia with a
non-significant variation, there was a non-
significant difference between single and
twinning groups in the weaning age. This
result may be due to a calf with higher
weight at birth experienced more difficulty
at calving, which agree with earlier studies
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reported that the calf weight is associated
with dystocia (Johanson and Berger 2003,
Berry et al., 2007, Lombard et al., 2007,
Linden et al., 2009). Furthermore, the age
of weaning in dystocia tend to be higher
than that in normal parturition with no
significance difference. Prolonged or sever
dystocia commonly affected by prolonged
hypoxia and significant acidosis (House
2002) which can be immediately reduce
growth rate of calves, as shown in Table
(6). The decrease of growth rate in
dystocia (Table 6) revealed closely relation
between poor calf performance and
dystocia, as previously mentioned by
Larson and Tyler (2005) who reported that
poor calf performance is closely related to
dystocia as well as increased susceptibility
to the environmental pathogens which
mostly cause calf diarrhea.

Conclusion

It could be concluded that calf gender,
number of offspring and parturition status
have different effects on behaviour and
growth performance of calves from birth
till weaning. Abnormal behaviours during
the first 12 hours of calf's life as delayed
sternal  recumbancy, standing, and
abnormal suckling have been significantly
affected by twinning and dystocia and not
significantly affected by the calf sex.
Presence and duration of behaviour related
to respiratory, digestive or mixed disorders
were significantly higher in females than
males, were significantly higher in case of
dystocia and twinning births. Culling of
cows with incidence of twinning should be
taken into an account because this
condition of twining was related to
decreased fertility, decreasing the total
number of calves over the lifespan of the
cow, decrease in milk production. There
was a non-significant effect of calf gender,
number of offspring and parturition state
on calves weaning age.
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Recommendation

We strongly recommend more studies
to achieve better understanding of the
behaviour of calves and the factors that
affect them to help improvement of their
management during the pre-weaning
period which is the most important period
of their life, therefore, more ability to
reduce the negative consequences on their
health and productive performance.
Decreasing the rate of twinning by using
bulls with a low incidence for twinning for
avoiding all negative consequences;
however, many traits in bulls with value as
milk solids or milk yields and female off
spring with low growth rate, to choose
bulls based on this.
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