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Abstract 
 
 The profitability of pig breeding is influenced primarily by the reproductive performance of sows and 
at the same time reproductive performance is the basic indicator of breeding quality. In this study was 
compared reproductive parameters of sows from two different types of herds. Based on literature is 
possible to assume that sows from intensive pig breeding have worst lifelong reproductive performance 
because of overloading. In this study 42 sows from small pig breeding and 464 from intensive pig breeding 
were evaluated. Both farms breed hybrids Czech Landrace and Czech Improved White. For all sows was 
found average lifelong performance. Our results show that sows from small pig breeding achieved higher 
number of lactation for whole life by 2.04 and they were removed from the breeding later (P< 0.0001). 
Number of total live born piglets was higher for sows from small pig breeding by 11.59 %, but the average 
number of piglets per litter was higher for sows from intensive pig breeding by 23.35 % (P< 0.0001). In 
conclusion, sows from intensive pig breeding have better reproductive performance despite maximum use 
of reproductive potential of sows and overloading more of them. This result should be great benefit for 
every pig breeding. Maximum use of reproductive potential of sows can have positive effect for economy 
of farms and it has no negative effect on reproductive performance of sows.  
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The profitability of pig breeding is 
influenced primarily by the reproductive 
performance of sows and at the same time 
reproductive performance is the basic indicator of 
quality breeding. Reproductive performance is 
influenced by large number of external and 
internal factors. For example very early 
insemination of gilts can caused deterioration of 
reproductive results (Babicz et al., 2011). First is 
appropriate to inseminate gilts at the age 210 – 
230 days (Čeřovský, 2002), if gilts weigh is 135 – 
150 kg (Williamse et al., 2005) and the back fat 
thickness is 18 – 23 mm (Roongsitthichai and 
Tummaruk 2014). The age at the first 
insemination significantly influenced their 
lifelong performance (Babot et al., 2003). This 
may be problem especially in intensive pig 
breeding, where farmers use sows from early age 
because of profit of farms. The age at the first 
insemination influence especially number of live 
born piglets per first litter (Babicz et al., 2011). 
Highest number of live born piglets have sows, 
which were inseminated at the age 221 – 240 
days. These sows have higher number of total 
live born piglets per lifelong performance as well.  

Insemination of sows at lower or higher age have 
negative effect for their lifelong performance 
(Szulc et al., 2011). Other effect, which influenced 
reproductive performance of sows is the order of 
the litter. Beyg and Rekiel (2010) observed that 
sows at the second farrowing have higher number 
of piglets than sows at the first farrowing. In some 
cases it should be caused by lower number of 
ovulated eggs because of lower hormonal activity 
of young gilts. The number of live born piglets 
increase from first to fourth litter (Wahner, 2009). 
And the best reproductive performance achieve 
sows at the third litter and this litter is tagging as a 
top of reproductive performance of sows (Szulc et 
al., 2011). Following litters are characterized by 
lower number of piglets. Sows from the intensive 
breeding are removed from the breeding at the 
third litter most often. For following litters are 
typical lower number of live born piglets 
(Knecht and Duzinski, 2014). From sixth litter 
increase unbalanced litters and sows have higher 
number of still born piglets as well. Milligan et al. 
(2002) reported that in unbalanced litters is lower 
survival of piglets. Piglets with lower birth weight 
most often don´t survive. It is recommended that  
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sixth and higher litters should create no more 20 – 
25 % from totally number of litters. At the second 
litter have sows least number of still born piglets 
and at the seventh litter the highest number of still 
born piglets (Hellbrugge et al., 2008). 
Simultaneously sows at the second litter give 
birth piglets with the highest weight, these piglets 
have higher chances of survival. Nogaj et al. 
(2006) found that birth weight of piglets is 
influenced by number of live born piglets. Piglets 
with the lowest birth weight come from the litters 
with more than 13 piglets. This is especially 
problem of intensive pig breeding. The smallest 
chances to survive have piglets from sows at the 
sixth and higher litters (Milligan et al., 2002). The 
longevity of sows is influenced by lot of factors. 
The age at the first farrowing, size of the first 
litter, number of still born piglets per first litter, 
weight of the first litter at the age 21 days, back 
fat thickness belong to them (Hoge and Base, 
2011). Sows from small breeding are removed 
later because of more individual approach from 
breeders. Based on literature is possible to 
assume that sows from intensive pig breeding 
have worst lifelong reproductive performance 
because of overloading and they are removed 
from the breeding earlier than sows from small 
farms, which have for the whole life individual 
care from breeders.  
 
Materials and Methods 
 In this study 42 sows from small pig 
breeding were evaluated. Farm use open herd 
turnover breed hybrids Czech Landrace and 
Czech Improved White. The sows were fed two 
times a day. The farm used feeding by complete 
compound feed. Further there were evaluated 464 
sows from intensive pig breeding. This farm use 
closed herd turnover and breed hybrids Czech 
Landrace and Czech Improved White. For all 
sows was found average lifetime performance, 
which means the sum of lactations, all live-born 
piglets, still-born piglets that were subsequently 
divided by the order of litter, on which each sow 
was removed. The assessed sows were selected 
based on the date of removing from the breed, 
because data of lifetime performance were 
known. Sows, which were kept on the small farm, 
were included in the breed at the average age 
187.13 days. They were inseminated at the age 
231.16 days for the first time. Sows which were 
kept on the intensive farm, were included in the 
breed at the average age 187.77 days. They were 
inseminated at the age 231.62 days. Sows, which 
were evaluated, had least one litter. Every reproductive 

cycle of sows was recorded in the farm system 
from their entrance into breeding until their 
removing from the breeding. In the farm system 
information about every insemination, farrowing, 
number of live and still-born piglets, number of 
weaning piglets and total litter weights at 
weaning was included. Statistical evaluation was 
performed by statistical software SAS (Statistical 
Analysis System, version 9.4, 2012, SAS 
Institute, Cary, NC, USA). To evaluate the 
influence of individual effects (influence of 
breeding type on removing from breeding, 
influence of breeding type on litter size, influence 
of breeding type on first lactation length, 
influence of breeding type on number of weaned 
piglets on individual litters, influence of breeding 
type first weaning to estrus interval)  analysis of 
variance, GLM procedure was used. 
These indicators were calculated and evaluated: 
LS Means, 
SD – standard deviation, 
SEM – standard error of the mean, 
P value– statistical significance (significance 
level, a = 0.05). 
 
Results  
 Table 1 show the average reproductive 
performance of sows from two different types of 
pig breeding from first to fourth litter. In small 
pig breeding were evaluated 42 sows and in 
intensive pig breeding were evaluated 464 sows. 
Sows from intensive pig breeding had higher 
number of the live born piglets per first litter. It 
was higher by 29.57 %. These sows weaned more 
piglets by 16.12 % and these differences were 
statistically significant. Sows which were kept in 
small pig breeding had higher number of still 
born piglets per first litter by 80.23 % and this 
difference was statistically significant. The first 
weaning to estrus interval was longer for sows 
from small pig breeding by 5.15 days and this 
difference was statistically significant. It is 
evident that reproductive performance at the 
second litter was similar. Sows from intensive pig 
breeding had higher number of live born piglets 
by 24.54 % and this difference was statistically 
significant. They weaned more piglets by 9.32 % 
as well, but this difference was not statistically 
significant. Number of still born piglets was 
higher for sows from small pig breeding again. It 
was higher by 75.26 %.  This difference was 
statistically significant. Second weaning to estrus 
interval was longer for sows from small pig 
breeding by 1.55 day and this difference was not 
statistically significant. At the third litter had sows 
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from intensive pig breeding higher number of live 
born piglets by 20.89 % again and they weaned 
more piglets by 13.58 % and these differences 
were statistically significant. Number of still born 
piglets was higher for sows from small pig 
breeding by 68.7 % and this difference was 
statistically significant. The third weaning to 
estrus interval was longer for sows from small pig 
breeding by 4.54 days and this difference was not 
statistically significant.      
 Table 2 contains information about the 
average lifelong reproductive performance of 
sows from two different types of pig breeding. It 
is patent that sows from small pig breeding 
achieved higher number of lactation for whole life 
by 2.04 and this difference was statistically 
significant. Both group of sows were inseminated 
in similar age. Sows from intensive pig breeding 
were inseminated only by 2.63 days earlier and 
this difference was not statistically significant. 
Number of total live born piglets was higher for 
sows from small pig breeding by 11.59 % and this 
difference was not statistically significant. It 
should be mentioned that sows from small pig 
breeding achieved this number of piglets in time 
6.29 lactation and sows from intensive pig 
breeding achieved lower number of piglets only 
by 11.59 % in time 4.25 lactation. The average 
number of piglets per litter was higher for sows 
from intensive pig breeding by 23.35 % and this 
difference was statistically significant.   
    
Discussion  
 Lifelong performance of sows is very 
important for economy of pig breeding 
(Aasmundstadta et al., 2014). Engblom et al. 
(2009) assessed that sows, which are earlier 
removed from the breed, have 1.7 – 2.4 times 
higher litters than sows, which stay in the breed 
longer. Our results confirm this statement. The 
higher average number of piglets in individual 
litters have sows from intensive pig breeding. 
And these sows were removed from the breed 
earlier. It can be caused by high reproductive 
potential of sows, which return costs of sows in 
less time to herd and the herd can be restored 
earlier than in small pig breeding. According to 
Beek et al (2014) good system of removing sows 
from the breed enable balanced production. Our 
results show that balanced production in small pig 
breeding is secured by retention of sows in 
breeding for longer time than it is in intensive pig 
breeding. In our results is evident that sows in 
small pig breeding stay in breeding longer. They  

Have in average 6.29 lactation per sow. In some 
cases sows were removed from the breeding at 
the twelfth lactation. Against this, sows from 
intensive breeding were removed earlier. 
According to Čeřovský (2002) sows, which were 
removed from seventh litter and later, are worst 
mothers, they have problems with milkiness, they 
produce unbalanced litters and they more often 
crush their piglets. It confirms or results. Sows 
which achieve higher number of litters have 
higher number of still born piglets, lower number 
live born piglets and lower number of weaned 
piglets, it could be caused more frequent crushing 
of piglets as well. Sows which are at higher 
lactations should be removed from the breeding. 
Dourmad et al. (1994) observed that most often 
are sows removed from the breeding after their 
fourth lactation. The same information reported 
Koketsu et al. (1999). Our results confirm these 
statements only in one case. It is true for 
intensive pig breeding, where is use maximum 
reproductive potential of sows already from first 
litter. In small pig breeding it is later. According 
the statement Serenius and Stalder (2004), higher 
number of piglets per litters have positive effect 
on longevity of sows. In our results is evident 
that sows from intensive pig breeding have 
higher number of piglets per litters, but they were 
removed earlier. Compared to that sows from 
small pig breeding, which have lower number of 
piglets per litters and they were remover later, 
but it could be caused by lower profitability of 
sows. Every breeder have one important target – 
decrease unproductive days of sows at minimum 
(Madej et al., 2016). As unproductive days are 
meant weaning to estrus interval. If unproductive 
days of sows increase, size of following litter is 
decreased by 0.71 piglet (Kraveliené at al., 
2008). It confirm our results. The number of live 
born piglets was lower in case of increasing 
weaning to estrus interval in both types of 
breeding. Spoolder et al. (2009) found that there 
are no positive arguments evaluating group 
housing systems of farrowing houses including 
influence of group housing systems of farrowing 
houses to litter size and Kongsted (2004) state 
that lower number of piglets per litters have sows 
which are situated in group housing systems of 
farrowing house. In this study both types of 
breeding use group housing system of farrowing 
houses. And in both cases sows have high 
number of piglets per litters. Our results do not 
confirmed negative effect of group housing 
system of farrowing houses to litter size. 
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Table 1 The average reproductive performance of sows from two different types of pig breeding 

  Small pig breeding Intensive pig breeding   

Item Mean SEM Mean SEM P-value 

Number of sows (n) 42 464   

Reproductive performance at the first litter 

Live born piglets (n) 10.24 0.45 14.54 0.13 < 0.0001 

Still born piglets (n) 0.86 0.16 0.17 0.02 < 0.0001 

Weaned piglets (n) 10.67 0.24 12.72 0.10 < 0.0001 

Weaning to estrus interval (days) 11.35 2.82 6.20 0.25 < 0.0001 

Reproductive performance at the second litter 

Number of sows 34 378   

Live born piglets (n) 12.18 0.52 16.14 0.17 < 0.0001 

Still born piglets (n) 0.97 0.25 0.24 0.05 < 0.0001 

Weaned piglets (n) 11.00 0.31 12.13 0.14 0.0209 

Weaning to estrus interval (days) 7.25 1.58 5.70 0.44 0.3085 

Reproductive performance at the third litter 

Number of sows (n) 33 337   

Live born piglets (n) 13.33 0.63 16.85   0.19 
< 0.0001 

Still born piglets (n) 1.15 0.18 0.36   0.06 
< 0.0001 

Weaned piglets (n) 10.82 0.37 12.52   0.09 < 0.0001 

Weaning to estrus interval (days) 9.00 2.41 4.46   0.51 0.0105 

Abbreviation: SEM: Standard Error of the Mean. 
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Table 2 The average lifelong reproductive performance of sows from two different types of pig breeding 

  Small pig breeding Intensive pig breeding 

Item Mean SEM Mean SEM P-value 

Number of sows (n) 42 464   

Lactation (n) 6.29 0.55 4.25 0.10 < 0.0001 

First insemination (days) 233.76 6.44 231.13 0.64 0.3606 

Live born piglets total (n) 77.24 7.04 68.29 1.78 0.1543 

Live born piglets per litter (n) 11.95 0.34 15.59 0.11 < 0.0001 

Abbreviation: SEM: Standard Error of the Mean. 

Conclusion 
 In conclusion, despite our assumption, 
sows from intensive pig breeding have better 
reproductive performance despite maximum use 
of reproductive potential of sows and overloading 
more of them. The fact that they are removed 
from the breeding earlier than sows from small 
pig breeding, can be caused by the fact that sows 
are able to return costs to herd in less time thanks 
to high reproductive performance. This 
conclusion should be great benefit for every pig 
breeding. Maximum use of reproductive potential 
of sows can have positive effect for economy of 
farms without negative effect on reproductive 
performance of sows and it can increase 
profitability of them, which is very important 
nowadays.    
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