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ABSTRACT - In this study, authors examined the effects of parity number on piglet weight gain around
weaning. The research was carried out on a Hunagrian pig farm on the litters of 3 first parity (P1) and
3 second parity (P2) Landrace x Large White sows. The traits examined were individual weight, weight
gain, and number of deaths. A total of 90 piglets were individually weighed 9 times. Thus, measure-
ments were taken at 1 day of age, at 10, 20, 26, 28, 29, 30, 36, and 47 days of age. Weaning occured on
the 28th day. The difference in weight can be seen as early as 1 day of age between the piglets of the
two groups (290 grams). The 1-day average weight of piglets in the P1 group was 1.20 kg, and the
average weight of piglets of P2 sows was 1.49 kg (P <0.05). The observed difference remained until the
end of the study, it was 2650 grams at 47 days of age. At this time, the mean weight of the piglets of P1
sows was 12.13 kg, while the average weight of the piglets of P2 sows was 14.78 kg (P <0.05). In terms
of weight gains, there was a statistically significant difference between the two groups over four peri-
ods, including the post weaning periode. During this period, however, weight loss occurred. The weight
of the piglets of P1 sows fell to a greater extent. In their case, the average daily weight loss at that time
was 185 g. The other group had a weightloss of 80 g over the same period. Several of the piglets (95.2%)
of P1 sows lost weight on the day after weaning while 73.5% of the piglets of P2 sows showed weight
loss on this day. Based on the results it can be said that piglets of P1 sows are more sensitive to weaning
than piglets of P2 sows. At the last measurement time point, there was no statistically significant diffe-
rence between the performances of the two groups. There is a moderate association (R2=0.22) between
the weight gains measured in the pre- and post-weaning period, with the weight of individuals gaining
more in the pre-weaning period falling to a greater extent after weaning. There was a higher mortality
rate among the piglets of the P2 sows. The weak piglets died in the first 4 weeks of the trial except for
1 piglet.
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INTRODUCTION

In Hungary and Europe the 28-day weaning is common in farm conditions. Ac-
cording to Hungarian legislation, “Piglets may be weaned before the age of 28
days only if the health or welfare of the sow or piglets is endangered.” FVM
regulation 32/1999 (111.31.). The main reason for this is to maintain and inc-
rease production to reach the weaned pig weight of 200 kg per sow per year.
In the case of the 18-23 day weaning, the average weight of the weaned piglets
is 6.5 kg, so 30.7 piglets per sow per year are needed to achieve the previously
mentioned production target. In the case of weaning at 28-30 days of age, the
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average weaning weight is 7.5 kg to 8 kg, so 25-26.6 piglets per sow are requ-
ired to reach 200 kg of weaned pig weight per year. The advantage of the pre-
vious weaning of 21 days for sows is that it significantly shortens the time
required for their re-breeding, thus improving the sow's rotation and increa-
sing the number of fatteners raised by one sow. The disadvantage, however, is
that if the weaning is made without taking into account the physiological status
of the piglets, the improvement listed above will not be achieved, and the
piglets will have difficulty surviving the weaning (Barceld, 2009; Horn et al.,
2011).

In the week before the weaning, the average daily weight gain is 300 g / day
with a 28-day weaning, and this can reduce to 200 g / day as a result of the
weaning. Since there is a positive correlation between the growth rate in the
first few weeks after the weaning and the subsequent growth intensity, it is
important to maintain the growth rate even after the weaning. Research shows
that piglets that are heavier at weaning have a higher performance than their
lighter contemporaries (AHDB, 2010). According to some sources, weaning
weight is a much more accurate indicator of post-weaning growth than birth
weight or age. However, experiments on the effects of birth weight have shown
that piglets born with a body weight of less than 1 kg have very little chance of
making it till the weaning, and 86% of individuals born with a weight below
0.8 kg did not survive the weaning (Gondret et al.,, 2005). For optimal perfor-
mance in both the rearing and fattening periods, the ideal weaning weight
should be between 7.5 and 8.0 kg on average, and not more than 10% of indi-
viduals should weigh less than 6 kg (Gondret et al., 2005; Smith et al., 2007).

Feeding at the time of weaning

Enhancing intestinal development, pre-weaning growth, and achieving the
best possible weaning weight can be accomplished with supplementary feed,
which is initially a milk replacer and then a prestarter. It is important that the
composition and nutrient content of the milk replacer be similar to that of
sow's milk. The earlier the weaning is made, the more important the quality of
the feed offered to the piglets. The milk replacer has a crude protein content of
atleast 25-26%. The energy component is cereals, but since the starch decom-
position of the piglets in the first two weeks is only small, the milk replacer
feeds contain cereal seeds extracted by a hydrothermal process. The energy
concentration of these feeds can be increased with feed oil or feed fat. Already
in the first week, the milk replacer can be placed in the pen so that the piglets
can get to know the solid feed as soon as possible.
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In the pre-weaning period, piglets are already fed prestarter feed as a
supplement. Partly because the sow’s milk production no longer covers the lit-
ter’s need for nutrients. Another reason is that this can help to ensure the pro-
per secretion of the required enzymes, and because they can get used to this
feed before the weaning, thus partly facilitating their transition after the
weaning. Prestarter feed is easily digestible, contains 20-21% protein, essen-
tial amino acids, minerals, vitamins, flavors and aroma and more and more or-
ganic acids.

Comparison of piglets of first parity sows and multiparous sows

Piglets of first parity (P1) sows are born with less weight (Hendrix et al., 1978;
Tantaasuparuk et al., 2001) and also weigh less when weaned (Burkey et al.,
2008; Holyoake, 2006) than piglets of multiparous sows. Their weight gain also
lags behind that of piglets of second-parity sows. Furthermore, it can be said
that the mortality rate is higher among the piglets of the P1 sows. These can be
explained, on the one hand, by the fact that the body of primiparous sows is
still developing and is able to produce less milk than sows that have already
farrowed. Also, the transport of immune substances to the colostrum is less
efficient, so the weaker immune system of piglets of the P1 sows can be traced
back to this (Vila, 2013; Gadd, 2011).

The aim of the study was to determine the extent to which weaning influ-
ences the weight gain of piglets in the immediate post-weaning period, and to
compare the growth of piglets of first parity and of second parity sows during
the period of weaning.

MATERIAL AND METHOD

The research was carried out at a Hungarian pig farm on the litters of 3 first
parity (P1) and 3 second parity (P2) Landrace x Large White sows. The growth
of piglets in the litters was monitored by continuous, individual weight meas-
urement. Litter equalization was performed at the farm, so the number of
piglets per litter for each sow was 15. During the first measurement, the 1-day
weight of the piglets were measured and individually marked. Subsequent
measurements occurred at 10, 20, 26, 28, 29, 30, 36, and 47 days of age, in each
case between 11 a.m. and 2 p.m. The piglets were placed one by one in a plastic
crate and put on a digital scale accurate to 0.05 kg.

The sows were housed in farrowing rooms, one room could accommodate
54 sows. The room had a full plastic slatted floor. The room temperature was
20 ° C, and the additional heaters were put in the pen for the piglets up to 10
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days of age. The relative humidity in the room was 60-70% and the air exc-
hange was 1 m3/ live weight/hour. Routine treatments of piglets such as iron
supplementation, castration, tail docking, tooth clipping took place at the age
of 3 days. Piglets received ad lib. milk replacer from an automatic system from
the age of 3 days and then from the age of 16 days, there is a gradual change to
a different type of milk replacer. From the age of 23 days, they received the
prestarter feed, and in the nursery they continue to consume this as well. The
amount of milk replacer fed is 400-500 g dry matter / 4 weeks/piglet. Nutrient
composition of feed is presented in Table 1. Weaning of the piglets took place
on the 28th day of life and they were placed separately by groups. One group
consested of the piglets of first parity (P1) sows, and the other of the piglets of
second parity (P2) sows. In the nursery, they received the dry prestarter feed
in an automatic feeder for 10 days, then there was a changeover to piglet star-
ter feed at 16 days of age. They did not receive Zinc-oxide supplementation.
Nipple drinkers were placed separately. There was also a complete plastic slat-
ted floor in the rearing rooms. 30-35 piglets were placed per pen. The sex ratio
was approximately 50% female and 50% male. The temperature was reduced
weekly, from 30 ° C to 28 ° C, then to 26 ° C, and finally to 25 ° C. All piglets
were vaccinated against Circo virus and Mycoplasma hyopneumoniae at 35
days of age.

Table 1.
Nutrient composition of feed
Milk replacer Prestarter Starter Lactating sow feed
Crude Protein % 22 16.5 17.7 17.5
Crude Fat % 20 6 4.6 4.7
Crude Ash % 7 4.4 4.8 6.5
Crude Fibre % 0.04 2.7 3.7 5.6

The feeding of sows was adjusted to the needs of the individuals as the lac-
tation progressed, as shown in Table 2.

Table 2.
Feed ration of the sows
Weekly system - days of the week
Monday* Tuesday Wednesday Thursday Friday  Saturday Sunday
The week of farrowing

1.5 1.5 3 3 3 3 3
The 1st week after farrowing

4.5 4.5 4.5 4.5 6 6 6
The 2nd week after farrowing

6 6 7.5 7.5 7.5 7.5 7.5
The 3rd week after farrowing

9 9 9 4.5 4.5%*

**the day of farrowing; *the day of weaning
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Statistical analyzis: to compare the weights of piglets of P1 and P2 sows at
the different measurement points, GLM was used. Differences in weight gains
between groups at the measurement pionts was carried out using covariance
analyzis, where parity of the sow was the categorical factor and initial weight
of piglets at the observed period was the covariate factor. Grouping of piglets
based on weight gain/loss or stagnation after weaning was also done subtrac-
ting the weight on the day after weaning from the weight on the day of
weaning. Linear regression analyzis was used to assess the association bet-
ween weight gains of periods directly before and after weaning or the last
observed period, that is between the periode of days 26-28 and that of days
28-29 and 36-47. Difference in mortality rate between the groups was
analysed using Chi-square test. For all statictical procedures the SAS 9.1.4 soft-
ware was used.

RESULTS AND DISCUSSION

The weights of the piglets of the two groups were averaged at each measure-
ment time point (Figure 1.). Based on the calculated average weights, it can be
said that the weights of the piglets of the P2 sows were significantly higher
than the weights of the piglets of the P1 sows at each time point. This difference
at day 1. was 290 grams. The 1-day average weight of piglets in the P1 sows
was 1.20 kg, and the average weight of piglets in the P2 sows was 1.49 kg (P
<0.05). Thus, our results are in accordance with the findings of Hendrix et al.
(1978); Tantasuparuk et al. (2001) on birth weight. As the age progresses,
however, the gap shows a gradual increase. At 10 days of age, 950 grams, at 20
days of age, 1600 grams is the difference between the weights of piglets of P1
and P2 sows based on group averages. Then, there is a statistically significant
difference between the weights measured at 26, 28, and 29 days of life. The
difference between the weights of the piglets in the two groups at 26 days is
2010 grams and at 28, 29 days 2020 grams, which is not negligible from a prac-
tical point of view. The findings of Burkey et al. (2008) and Holyoake et al.
(2006) regarding weaning weight also agree with our results. From the age of
30 days, there is again an increase in the weight difference. The difference is
2120 grams at 30 days of age, 2430 grams at 36 days of age, and 2650 grams
at 47 days of age. Thus, the largest difference can be measured at day 47 of life
between the mean weights of the two groups. At this time, the mean weight of
the piglets of the P1 sows was 12.13 kg, while the mean weight of the piglets
of P2 sows was 14.78 kg (P <0.05). Throughout the observed period, piglets of
P2 sows weighed 21-33% more with lower value being at day 47 (21%), the
highest at day 10 (33%).
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Figure 1: The average weight of piglets of P1 and P2 sows

Results on daily weight gain are showed in Figure 2. There was a difference
in daily weight gain from day 1 to day 10 between piglets in the two groups.
The average daily weight gain of the piglets of P2 sows was 218 g/day, while
the average daily weight gain of that of the P1 sows was 182 g/day. During this
period, a significant difference can be detected between the two groups. In the
next two life stages, however, the weight gain of the two groups leveled off,
with the measured values close to each other. In the case of piglets of P2 sows,
the daily weight gain in the two life stages is 268 g/day and 276 g/day, res-
pectively. For P1 sows, 265 g and 280 g/day (P <0.05). At 28 days of age, the
day after weaning, there was again a difference between the piglets in the two
groups. During this period, however, weight loss occurred. The weight of the
piglets of P1 sows dropped to a greater extent. In their case, the average daily
weight loss at that time was 185 g/day. The other group had a weight loss of
80 g over the same period. By the next measurement time, which was at 29
days of age, weight gain was observed again. Although there was no sta-
tistically significant difference between the two groups, it is important from
the point of view of practice that the expected trend is characteristic, the we-
ight gain of piglets of P2 sows is higher. At the 30th and 36th day of life, piglets
of P1 sows continued to grow with a lower average daily weight gain (P <0.05).
At the last measurement time point, piglets at 47 days of age, there was no
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statistically significant difference between the performances of the two gro-
ups. According to the data obtained at the age of 47 days, the average daily
growth of piglets of P1 sows is slightly 5 g/day higher than the growth of
piglets of P2 sows. Pineiro et al. (2019) studied the piglets’ growth from birth
to finishing phase and found that growth superiority of piglets from P2 sows
was maintained for the overall period. The development of digestive tract in
low birth weight piglets is delayed as reported by Michiels et al. (2012), that is
also reflected in our data (Figure 2.)
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Figure 2: The average daily gain of piglets of P1 and P2 sows

Also the intra-group ratios of weight gain, weight loss, and stagnation in the
periods between each measurement time point were evaluated. By the day be-
fore the weaning, all individuals in both groups showed growth. Then, during
the critical period, the day after weaning, several of the piglets of P1 sows lost
weight. In their group, a decrease was observed in 95.2% of the individuals.
73.5% of the piglets of P2 sows showed weight loss on this day. Two days after
weaning, we experienced a decline in fewer individuals, and more piglets
began to gain weight, but there was still a higher proportion of weight loss
among piglets of P1 sows. 3 days after weaning, on day 30 of life, the difference
between the two groups of piglets is greater. At this time, 97% of the piglets of
P2 sows show an increase. Of the piglets of P1 sows, more than 16% experien-
ced a weight decrease, and the weight of 7% of the individuals did not change
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compared to the previous day. For the measurement at 36 days of age, the
piglets of the first farrowing sows caught up. Again, all individuals in their
group showed growth. This was also seen during the last measurement we
performed at 47 days of age in piglets. Figure 3. and 4. show the daily gain of
all piglets in P1 and P2 groups. Regardless of group and initial weight weaning
had a negative impact on growth, but the rate of growth stabilized at the group
level at the last measurement time point.

The intake of supplemental feed for piglets differs between litters and
within litters. Bruininx et al. (2002) distinguished between eater and non-eater
piglets before weaning, and followed their feed intake after weaning. They
found that eaters needed less time between weaning and first feed intake than
non-eaters. As a result, eater piglets showed higher daily gain in the first 8 days
after weaning. General lower feed intake after weaning was reported by Ba-
logh and Novotniné Danké (2013) as well, leading to reduced growth intensity
or even weight loss of piglets after weaning.
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Figure 3: Individual weight gain of piglets of P1 sows
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Figure 4: Individual weight gain of piglets of P2 sows

Birth weight is regarded as a parameter which influence the future growth
rate of piglets, thus piglets with higher weight are considered to reach
slaughter weight earlier. However outstanding pre-weaning weight gain might
not necesserily mean better performance right after weaning compared to
piglets that showed moderate gain in the farrowing unit. This phenomenon is
presented in the next figures (Figure 5., 6., 7.). The initial weight gain is a rela-
tively good predictor of later performance of the suckling piglets until weaning
(Figure 5.)

Association between weight gains of days 20-26 and days 26-28 are shown
in Figure 6. In this connection, we found that although the association is weak,
it is still statistically significant. It can be stated that the post weaning weight
gain tended to be lower for piglets that performed better before weaning. One
reason could be that a piglet at the top of the litter ranking in the farrowing
facility is adequately supplied with milk, thus it will not get used to solid feed
early enough. As a result, the weight gain of piglets that grow satisfactorily be-
fore weaning will decrease more (Wiseman et al., 1998). So in their case, due
to reduced feed intake, the decline in weight gain was greater. Pluske et al
(2007) observed that piglets which were good eaters in suckling period grew
faster after weaning than small or non-eaters. Mans and Magowan (2018) con-
firmed that creep feed consumption in the farrowing unit increases feed intake
early after weaning, however they found no effect on the growth after weaning.
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Figure 5: Association between average daily gain for days 1-10 and 20-26
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Figure 6: Association between average daily gain for days 20-26 and 26-28

Figure 7. shows the relationship between pre-weaning gain and the gain at
the last period. The result is not significant but the trend has reversed, in-
dicating that piglets growing faster in the farrowing unit are coming over dif-
ficulties around weaning. It also shows the importance of this phenomenon,
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since 20 days after weaning were not sufficient to clearly restore the initial
trend.
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Figure 7: Association between average daily gain for days 20-26 and 36-47

Our results on mortality are presented in Table 3. The results obtained do
not agree with that of Holyoake et al. (2006), as in our study we observed a
higher rate of mortality in the piglets of P2 sows (p=0,04), 17,7 % of the P2
piglets died after the first weighing, with an average weight of 1.38 kg. The
cause of this high rate of mortality was not determined, but it can be traced
back to one sow, of whose piglets 46 % died after the first measurement. Furt-
hermore, it can be said that mortality did not increase after weaning in none
of the groups.

Table 3.

Mortality counts and ratios of piglets during the study
Age, days 10. 20. 26. 28. 29. 30. 36. 47.  Total %
Piglets of P2 sows 8 1 1 1 0 0 0 0 11 24.4
Piglets of P1 sows 2 0 1 0 0 0 0 1 4 8.8

CONCLUSIONS AND RECOMMENDATIONS

The weights of the piglets in the two groups showed statistically significant
differences at each measurement time point with free access to the milk repla-
cer and prestarter feed. The weight of piglets of P2 sows was greater in all
stages of life we studied.
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Weight gain in the piglets of P1 sows was also weaker on days 10 and 30 than
in the case of the other group. Furthermore, piglets of P1 sows lost more we-
ight on the day after weaning. In order to reduce the disadvantage of piglets of
P1 sows, it would be necessary to separate these piglets from piglets of mul-
tiparous sows. Thus, their needs would be better met in terms of both feed and
husbandry technology. Furthermore, this would make the stock more homo-
geneous and there would not be such differences between groups.

For best herd feed efficiency and overall efficient pig production it is also
recommended to find the optimal sow herd structure where the proportion of
first parity sows does not exceed 20%.
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