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Abstract

The aim of the experiment was to evaluate the effect of Duroc, Pietrain and Duroc x Pietrain terminal
boars on individual live weight of piglets and average daily gain of piglets from birth to weaning.
The effect of sex was also taken into account in the observation. A total of 306 piglets were evaluated.
The experiment proved, that terminal boar significantly affects (p < 0.001) birth weight of piglets,
their live weight at the age of 14 days and at weaning. Statistically significant effect of terminal
boar was also proved for average daily gain from birth to the age of 14 days and average daily gain
from birth to weaning. As demonstrated, the piglets of Duroc and Pietrain boars reached higher live
weights in all the observed intervals than the piglets of Duroc x Pietrain hybrid combination boar.
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The same trend was observed for the values of average daily gain in piglets.
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INTRODUCTION

Growth ability of piglets from birth to slaughter
is affected by many factors. In general, producers
of pigs for slaughter focus on birth weight of piglets
and their weaning weight (Surek et al, 2019).
Weaning weight of piglets is determined by factors,
such as birth weight and milk intake. It is also
associated with parameters of litter, namely size of
litter and variability of birth weight. Birth weight
is a result of intrauterine growth of piglets and it is
considered to be one of the most important factors
determining survivability of pigs (Wolter et al,
2002; Deen and Bilkei, 2004). For these reasons,
the breeders aim the selection not only for the
numbers of live-born piglets and the numbers of
reared piglets per litter, but also for the appropriate
birth weight and growth ability of piglets from
birth to weaning (Haley et al, 1995). It has been
documented, that heredity of birth weight in piglets,
unlike the heredity of reproductive performance
parameters, is very favourable with coefficient of
0.31 (Marandu et al., 2015). Correct selection of the

terminal boar has then an important impact on
these parameters (McCann et al., 2008). At present,
pork meat is produced mainly from hybrids of
three or four breeds with good growth and meat
quality. By utilization of more breeds, heterosis
effect is achieved, which increases performance of
offspring in comparison with paternal or maternal
populations (Keller et al.,, 2002). Selection and choice
of appropriate genotypes is an important factor
to achieve profitable production of piglets and
slaughter pigs. A determining factor for selection
of a suitable hybrid combination are the results
of hybrid populations tests which are principally
designed for selection of optimal individuals for
specific conditions (Pedersen et al, 2019). For
producers of pigs for slaughter, it is important to
perform these tests in conditions of production
farms, since they represent the most important
form of pig production. Boars of the Duroc breed
are generally used as terminal boars for their
excellent growth and great meat quality with
a good intramuscular fat content (Lonergan et al,
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2001; Edwards et al, 2006). The Pietrain breed is
used in terminal position mainly for its excellent
meat conformation. Therefore, the aim of this
study was to evaluate growth intensity before
weaning in 14 days intervals in piglets of Duroc,
Pietrain and their hybrids, in a specific conditions
of a production farm in the Czech Republic.

The aim of this experiment was to evaluate the
effect of terminal boars of Duroc, Pietrain and
Duroc x Pietrain, and the effect of sex in piglets on
their individual birth weight, weight at the age of
14 days and at weaning. The effect of these boars on
average daily gain of piglets from birth to the age
of 14 days and from Day 15 to weaning was also
evaluated.

MATERIALS AND METHODS

The experiment was carried out in a conventional
production pig farm in the Czech Republic. It was
started in winter 2020 by selection of mothers and
their insemination.

Animals

All the sows were of the Large White x Landrace
hybrid combination. The sows were divided
into three groups, each group was inseminated
by a different boar. The sows included in the
observation were from the first to the fourth parity
with equal distribution of parities in the groups for
individual boars. Insemination doses came from
one insemination station and they were prepared
using heterospermia for each of the terminal boar.

A total of 306 piglets were evaluated, 146 of the
hybrid combination Duroc x Pietrain (D X Pn), 41 of
the Duroc boar (D) and 119 of the Pietrain boar (Pn).

Observation Process

Farrowing of the sows took place within one batch
in summer of 2020. One day after farrowing, the
litters were standardized to the number of 11-13
piglets within individual hybrid groups. Each piglet
was weighed after birth and labelled with an ear
notch with individual number. Another individual
weighing was carried out 14 days after birth and at
weaning age of + 28 days. Weighing was performed
using a digital hanging scale with accuracy of
0.01kg. Intramuscular application of iron and
surgical castration of males was performed one
day after birth. After weaning of piglets, their
average daily gain was calculated from the results
of weighing at birth, at the age of 14 days and at
weaning, and the effect of terminal boars on this
parameter was evaluated.

Housing System and Feeding

During gravidity, the sows were stabled in the
same group pen and one week before farrowing
they were transferred to farrowing house, where
they were kept in individual farrowing pens with
farrowing boxes. The pens were equipped with

heated pads for piglets. Each pen was equipped
with drinker and feed for piglets. The housing
was in compliance with the COUNCIL DIRECTIVE
2008/120/EC. Ventilation in stables was automatic.
Complete feed ration for sows was served moistened
in amounts corresponding to their condition and
number of piglets fed. Tab. I presents composition of
feeding mixture for sows in farrowing house. From
the fifth day of age, the piglets were fed ad libitum
with a commercial type of complete feed ration
for piglets with following components: oatmeal,
lactose, toasted soybeans, soy protein concentrate,
dextrose, fish meal, potato protein, fructose, coconut
oil, monocalcium phosphate, dried sugar beet,
inactivated yeasts, sodium chloride, seaweed meal,
milk thistle seed.

I: Composition of feed mixture for lactating sows

Ingredients (%/kg) Sows in farrowing house
Wheat 26
Barley 37.5
Corn 12
Oat 0
Wheat bran 0
Soybean meal 18
Rapeseed extracted meal 0
Rapeseed oil 2.5
Minerals and vitamins 4

Statistical Analyses

The data were analysed in Statistica 12 software
by two-factor analysis of variance with interaction
between terminal boar and sex of piglets.
Statistically significant differences were assessed
using the HSD test for unequal n. All the differences
were considered significant when p < 0.05.

RESULTS

Tab. 1I presents results of the observed effect of
terminal boar and sex on individual weight of
piglets. The experiment showed that terminal boar
has a statistically significant effect (p < 0.001) on
individual weight of piglets from birth to weaning.
The highest birth weight was recorded in piglets of
the Pietrain and Duroc boars, with weight higher
by 0.33kg than in piglets of the D x Pn hybrid
combination. Weighing at the age of 14 days showed
higher growth intensity in the piglets of the D boar,
with weight higher by 0.16 kg then in the piglets of
the Pn boar. The lowest weight was again found
in the piglets of the D x Pn hybrid combination
(3.73kg). The same trend was observed at the time
of weaning. The highest weaning weight was found
in the piglets of the D boar (7.24 kg), followed by the
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II: The effect of terminal boar and sex on individual weight of piglets

Day 1 (kg) Day 14 (kg) Day 28 (kg)
Factor n Mean SEM Mean SEM Mean SEM

Individual factors

DxPn 146 1.28> 0.02 3.73> 0.07 6.31° 0.12
perminal D 4 1510 0.02 4.50° 0.16 7.240 0.23
Pn 119 1.522 0.03 4.342 0.09 7ALE 0.13
p-value 0.000 0.000 0.000
154 1.43 0.03 4.17 0.08 6.86 0.13
Sex 152 1.38 0.02 3.98 0.07 6.63 0.11
p-value 0.620 0.235 0.414
Interaction of factors
DxPn B 66 1.29 0.04 3.83 0.12 6.40 0.21
G 80 1.28 0.03 3.66 0.09 6.24 0.14
B 22 1.51 0.03 4.61 0.22 7.33 0.32
P G 19 1.51 0.03 4.37 0.25 7.13 0.34
B 66 1.54 0.04 4.36 0.12 7.17 0.18
m G 53 1.50 0.04 4.32 0.12 7.05 0.19
p-value 0.868 0.785 0.987

D - Duroc, Pn — Pietrain, B — barrows, G - gilts
a, b: Means with different superscripts are significantly different at p < 0.05.
II: The effect of terminal boar and sex on average daily gain
ADG Day 1-14 (g/day) ADG Day 15-28 (g/day)  ADG birth — weaning (g/day)
Factor n Mean SEM Mean SEM Mean SEM

Individual factors

DxPn 146 175.18b 451 184.020 3,94 179.600 3.85
Egg‘mal D 41 213.68° 1213 195.512 6,37 204.59° 8.41
Pn 119 201.48 5.04 197.872 4,83 199.68 426
p-value 0.000 0.069 0.001
B 154 195.64 5.12 192.37 4,09 194.01 4.20
sex 152 185.43 454 189.50 3,86 187.46 3.62
p-value 0.238 0,909 0.435
Interaction between factors
- B 66 181.36 7.64 183.78 6,53 182.57 6.66
G 80 170.08 5.26 184.22 481 177.15 441
5 B 22 221.40 16.50 194.12 9,00 207.76 11.90
G 19 204.74 18.14 197.11 9,22 200.92 12.10
o B 66 201.32 7.01 200.39 6,20 200.85 5.81
G 53 201.68 727 194.73 7,65 198.21 6.31
p-value 0.626 0.838 0.960

D - Duroc, Pn — Pietrain, B — barrows, G - gilts
a, b: Means with different superscripts are significantly different at p < 0.05.
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piglets of the Pn boar (7.11 kg). The piglets of the
D x Pn hybrid combination boar reached the lowest
live weight at weaning (6.31 kg).

The experiment did not prove the effect of sex
on individual weight of piglets, nevertheless, the
differences between sexes are evident. All the
weighing showed higher live weights in barrows
than in gilts.

The effect of interaction between terminal boar
and sex on individual weight of piglets was not
statistically significant. However, there is an obvious
tendency of highest birth weight in barrows of the
Pn boar (1.54 kg) against the lowest birth weight in
gilts of the D x Pn (1.28 kg).

Tab. IIT shows the results of effect of terminal boar
and sex on average daily gain (ADG). A statistically
significant (p < 0.001) effect of terminal boar was
proven for average daily gain of piglets from birth
to weaning. In the interval from birth to the age of
14 days, the highest ADG was recorded in the piglets
of the D boar (213.68 g/day). From the 15" day of
live to weaning, the highest ADG was found in the
piglets of the Pn boar, higher by 2.36 g than in the
piglets of the D boar. The highest ADG from birth
to weaning was observed in the piglets of the
D boar (204.59 g/day). The piglets of the Pn boar
reached average daily gain from birth to weaning
of 199.68g/day. The lowest ADG throughout the
observed intervals was recorded in piglets of the
D x Pn boar.

The effect of sex on average daily gain of piglets
was not confirmed in the experiment, however,
there are evident differences between the sexes
in growth intensity. The barrows showed higher
average daily gain than the gilts in all the intervals.

Effect of interaction between terminal boar
and sex on average daily gain of piglets was not
statistically significant, however there is an evident
trend of highest ADG in barrows of the D boar in the
interval from birth to the age of 14 days, while from
the 15" day of age to weaning, the fastest growth
was observed in barrows of the Pn boar. From birth
to weaning, the highest ADG was recorded in the
barrows of the Pn boar. On the contrary, the lowest
ADG was observed in the gilts of the D x Pn boar.

DISCUSSION

Birth weight is one of the factors that determine
prosperity of piglets from birth to weaning (Skorput
et al, 2018). Low birth weight can compromise not
only the survivability rate, but also postnatal growth
performance (Bee, 2007; Vaclavkova et al, 2012).
This is confirmed also in the study by Vermeluen
etal (2016). Smith et al. (2007) state that piglets with
birth weight below 1 kg have very small chance
of survival until weaning and when they survive,
they are most likely classified as non-standard pigs.
Vermeluen et al (2016) recorded average birth
weight 1.30 + 0.34kg and average live weight at
weaning 6.28 + 1.35kg in piglets of a Pietrain boar.

These values are lower by 0.22kg in case of birth
weight and by 0.83kg in case of weaning weight
when compared to the results of our experiment.
Lower birth weight may be due to higher number
of piglets in litter (Roehe and Kalm, 1997).
Vermeluen et al. (2016) also emphasize, as well as
other authors (Tribout et al, 2003; Vidovi¢ et al,
2012), a significant (P<0.05) positive correlation
(r = 0.53) between live weight at birth and live
weight at weaning. Research by many authors
(Lonergan et al, 2001; Edwards et al, 2006) has
shown the advantage of the Duroc breed over other
breeds, in terms of growth and subsequently of
meat quality. Lower growth intensity in the Pietrain
breed can be caused by lower accumulation of body
fat in comparison with the Duroc breed (Edwards
et al.,, 2006). Lukac et al. (2013) recorded weaning
weight of 7.36 kg in piglets of a Duroc boar and the
authors consider this weight optimal with positive
effect on growth ability in later phases of fattening
and better feed intake. At weaning, the pigs with
weight bellow 3.6kg require higher level of care
and more complicated nutrition, which increases
production costs for pork producers (Smith et al,
2007). Higher weaning weight also results in lower
losses in later phases of fattening. Douglas et al
(2013) state that live weight at weaning or initial
live weight at fattening has higher impact on
growth performance when compared to live weight
at birth. According to LukaC et al. (2013), three-
breed crossbreeding can lead to more effective
heterosis manifestations than crossbreeding of four
or more breeds. This statement can explain why
pigs of D x Pn hybrid combination boar, evaluated
in this experiment, showed the lowest weights and
growth intensity. However, some authors came to
different conclusions. For example, Cechovéa (2006)
documented higher birth weight in piglets of Pn
x Hampshire hybrid combination boar than in
piglets of the D boar. The results are uneven and
obviously more factors play role, such as number
of piglets in litter, nutrition and genetic basis of the
animals. Average daily gain was higher in piglets
with higher birth weight, which is in accordance
with Fix et al. (2010) and Vazquez-Gomez et al
(2020). Evaluation of average daily gain revealed
better growth intensity in the Duroc breed than
in the Pietrain, mainly in the interval from birth
to the age of 14 days, which may be explained by
different approach in breeding. Fast growth of
piglets of the D boar in the first two weeks of life
may have a positive effect on survivability of piglets
from birth to weaning. The difference between the
sexes in individual live weight and average daily
gain were not statistically significant, however,
the barrows of all combinations were heavier on
average and grew faster. Some studies found more
pronounced differences between sexes of piglets in
favour of barrows (Elbert et al.,, 2020), while some
studies did not (Skorjanc et al., 2007).
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CONCLUSION

The experiment showed a statistically significant effect (p < 0.001) of terminal boar on individual live
weight of piglets at birth, at the age of 14 days and at weaning. It also proved statistically significant
(p £0.001) effect of terminal boar on average daily gain of piglets from birth to the 14" day of life and
on average daily gain of piglets from birth to weaning.
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