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A b s t r a c t

The longevity and reproductive performance of 190 crossbred Redone sows inseminated 
with the semen of hybrid Gallia boars were analyzed in this study. The sows were kept on  
a large commercial farm in optimal environmental conditions, in line with welfare requirements. 
Sows produced an average of 2.2 litters a year. The total number of litters farrowed was 1380 
(7.26 litters per sow on average). The first sows were culled from the herd after the 2nd breeding 
cycle (5%), whereas the sow characterized by the highest lifetime efficiency and longevity 
delivered 22 litters (a total of 270 piglets born alive, including 260 weaned piglets). The main 
reasons for culling were reproductive disorders and lameness, which accounted for 39.7% and 
30.7% of all cases, respectively. It should be stressed that sows that delivered at least 7 litters were 
less often culled from the herd due to high piglet mortality and lameness. The average number of 
piglets born alive and stillborn piglets per litter was 13 and 0.67, respectively. A positive 
correlation was found between sow fertility and the size of subsequent litters (r = 0.17 – p ≤ 0.01), 
which indicates that sow fertility does not always decreases with age. The group of sows that 
stayed in the herd for the longest period of time (group 5, at least 12 litters) was characterized by 
the highest fertility (p ≤ 0.01) and a similar number of stillbirths in comparison with the 
remaining groups. Group 5 sows accounted for 17.4% of all sows in the herd, and group 4 sows 
(at least 6 litters) – for 36.8%. It can be concluded that sows have a high potential for longevity, 
which can be fully realized only under optimal environmental conditions (adequate nutrition, 
housing and sanitary conditions, well-trained staff, veterinary care).
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A b s t r a k t

Przedstawiono wyniki długości użytkowania oraz użytkowość rozpłodową 190 loch hybrydo-
wych Redone inseminowanych nasieniem knurów linii Galia. Lochy utrzymywano w fermie wiel-
kotowarowej w optymalnych warunkach środowiskowych, zgodnych z wymaganiami dobrostanu. 
Lochy rodziły średnio 2,2 miotu rocznie. Urodziły łącznie 1380 miotów, średnio 7,26 miotu/lochę. 
Pierwsze lochy wybrakowano ze stada po drugim cyklu rozpłodowym (5%), natomiast ostatnią, 
najdłużej użytkowaną, po 22. Locha ta urodziła łącznie 270 prosiąt, a liczba prosiąt odchowanych 
wyniosła 260 szt. Głównymi przyczynami brakowania loch ze stada były obniżająca się płodność 
w kolejnych cyklach oraz urazy mechaniczne (odpowiednio 39,7 i 30,7%). Należy zaznaczyć, że 
lochy, które urodziły 7 i więcej miotów były znacząco rzadziej brakowane z powodu urazów i du-
żej śmiertelności prosiąt. Średnia płodność loch wynosiła 13,0 prosiąt żywych i 0,67 martwych. 
Współczynnik korelacji między kolejnym miotem a płodnością był dodatni (r = 017 – p ≤ 0,01), co 
świadczy o tym, że płodność loch długowiecznych była stale wysoka. Najdłużej użytkowana  
V grupa loch (12 i więcej urodzonych miotów) charakteryzowała się najwyższą płodnością (p < 0,01) 
i podobną liczbą prosiąt martwo urodzonych w porównaniu z pozostałymi podgrupami. Grupa V 
stanowiła 17,4% udziału wszystkich użytkowanych loch, a grupa loch użytkowanych od 6 do 11 
miotu ( IV) – 36,8%. 

Podsumowując, lochy mają bardzo duże możliwości długiego użytkowania, które ujawniają  
się jednak tylko w optymalnych warunkach środowiskowych (żywienie, warunki zoohigieniczne 
pomieszczeń, fachowa obsługa zootechniczna, profilaktyka weterynaryjna).

Introduction

Sows usually produce 3 to 4 litters, and annual sow culling rates 
remain too high (Jarczyk at al. 2014). In 2015, in breeding herds, only 
88.9% of Polish Large White (PLW) sows and 78.5% of Polish Landrace 
(PL) sows delivered 2 litters, whereas the respective values for 4 litters 
were 71.6% and 59.6% (Mucha 2016). The above values were lower in 
2005 – PLW and PL sows that farrowed 4 litters accounted for 53.3% and 
53.4% of sows in the herd, respectively. Even lower values were noted in 
1995 at 43.7% and 43.9%, respectively (OrzechOwska and Mucha 1996, 
OrzechOwska and Mucha 2006). This indicates that 30% to 40% of sows 
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are currently culled after the 4th parity. A positive example could be an 
English farm where sows produced 10.6 litters on average (english  
et al.1988), which was supervised by the authors of the cited study. 

Jarczyk and kOnrad (1995) demonstrated that the heritability index 
for longevity was relatively high (h2 = 0.274, p ≤ 0.05) if daughters were 
born in the first litters. If the daughters of the same mothers were born in 
later litters, the heritability index was equal to zero. The above resulted 
from considerable negative prenatal and postnatal environmental effects, 
including impaired health of multiparous sows, and suboptimal nutrition 
and management conditions (wu et al. 2006). Therefore, in the past, bre-
eding stock was selected from the 2nd, 3rd and 4th litters, when sows were 
still in good health. Today, when the welfare of pigs has been considerably 
improved, efforts are made to improve sow longevity through genetic selec-
tion and the implementation of well-designed breeding programs. Some 
reproductive performance traits (e.g. piglet survival) are associated with  
a higher level of inherited resistance in the offspring. This was observed 
by Jarczyk et al. (1999) who investigated sow fertility and parity as mater-
nal effects influencing the quality and number of piglets and weaners 
reared. In a herd of 200 sows, the highest percentages of weaners were 
selected for breeding at 84 days of age from litters No. 4, 5 and 6 (66%, 66% 
and 60%, respectively) compared with litters No. 1 and 2 (37% and 26%, 
respectively). 

Modern sows are expected to produce high numbers of piglets born 
alive and weaned, both per year and throughout their productive life 
(rekiel et al. 2013). In recent years, attempts have been made on Polish 
farms to improve sow longevity through commercial crossing of large-fra-
med breeds such as Złotnicka Pstra and Duroc. However, reduced fertility 
was noted in crossbred sows. According to the data of 2015, only 25% of 
breeding sows delivered more than 4 litters, which points to the ineffecti-
veness of the proposed breeding strategy (Mucha 2016). 

New hybrid sow lines with different reproductive performance have 
been developed. Hybrid PenArLan sows were characterized by very high 
fertility. Studies conducted on three farms revealed also very high fertility 
of Redone and Naima primiparous sows (from 11.1 to 12.3 piglets) and 
sows in their 2nd and 3rd parity (from 11.8 to 13.7 piglets). However, some 
of the sows had an insufficient number of teats to feed piglets – 13.5% of 
sows had less than 14 teats (Jarczyk et al. 2009), and litter size had to be 
standardized to match the number of functional teats. Excess piglets often 
could not be moved to nurse sows due to considerable age differences 
between litters, which is a commonly encountered problem on small farms. 
Large litters are also characterized by a relatively high number of low-bir-
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th-weight piglets that are at greater risk of death. Thus, it appears that 
sow longevity and good health status could positively influence piglet 
survival (aMer et al. 2014, Głód and kaczMarczyk 1982, grudniewska 
1998, Jarczyk et al. 2009, Tarrés et al. 2006) and be a reliable indicator 
of welfare (BarneTT et al. 2001, engBlOM et al. 2007). 

The aim of this study was to analyze the longevity and reproductive 
performance of sows raised under good environmental conditions, and to 
determine their culling rates and identify reasons for culling. An attempt 
was also made to determine whether long-lived sows that produced at 
least 6 litters had a high number of piglets born alive and weaned, and 
were characterized by lower culling rates, which could be associated with 
their increased environmental adaptability and resistance. 

Materials and Methods

The data used in this study come from the records kept on a commer-
cial farm where a breeding herd of 210 sows was maintained. Breeding 
gilts were purchased from the PenArLan (currently Choice Genetics) com-
pany. Redone sows were inseminated with the semen of Gallia boars. The 
first farrowing took place in 2007, and the last in 2016. Piglets and weaners 
were raised in the open system, in a 21-day production cycle. Piglets were 
weaned at 25 to 28 days of age and body weight of 7 to 9 kg. They were 
transferred to the weaner accommodation where they stayed to approxi-
mately 70 days of age. 

On the farm, pigs are fed farm-made complete diets formulated so as 
meet their nutrient requirements at different stages of the reproductive 
cycle (Nutrient requirements of swine 1993). The management conditions 
are very good. Temperature and humidity in the facilities are continuously 
monitored. Pig rearing specialists receive information about potential 
threats via mobile phone. All animals are vaccinated against porcine circo-
virosis and chlamydia, and sows are administered medicated feed for 3 to 
5 days after weaning to protect them against leptospirosis and colibacte-
riosis.

The reproductive performance of 190 sows that delivered a total of 
1380 litters was analyzed. Sows were divided into 5 groups based on the 
length of their productive life, calculated from the first farrowing and 
expressed as the number of litters raised:

– group 1 – 2 litters,
– group 2 – 3 to 5 litters,
– group 3 – 6 to 8 litters,
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– group 4 – 9 to 11 litters,
– group 5 – 12 litters and more.
The results were analyzed statistically by one-way ANOVA using Sta-

tistica PL ver. 12 software (sTaTsOfT, inc. 2015). The significance of dif-
ferences was determined by Duncan’s test. The coefficients of correlation 
between sows’ age vs. the number of litters farrowed and fertility were 
calculated. Standard animal handling procedures were not modified 
because the research protocol was not submitted for approval to the Local 
Ethics Committee on Animal Experimentation.

Results

Percentage of sows in successive breeding cycles throughout their pro-
ductive life is presented in Figure 1. The culling rate reached 5% in the 3rd 
breeding cycle. In subsequent cycles, the number of sows removed from the 
herd varied between 10% and 20%. The culling rate exceeded 50% in the 
7th cycle, whereas in the 11th cycle, old sows retained in the herd accoun-
ted for 25% of the initial population. 

The age of sows at first farrowing and the length of productive life in 
groups of long-lived sows are shown in Table 1. Gilts characterized by the 
shortest productive life delivered their first litter at the oldest age. Most 
probably, they had certain growth and development disorders that preven-
ted effective conception. The average length of productive life from the first 
farrowing ranged from 215 to 1868 days (7–62 months), and the average 

Fig. 1. Percentage of sows in successive breeding cycles
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value for the entire population of sows on the farm was 976 days (nearly 32 
months). Some sows stayed in the herd for over 5 years, including one sow 
that remained productive in the breeding herd for 8.5 years (103 months).  

Table 1
Age at first farrowing and the length of productive life from the first farrowing

Group of sows  
(number of litters)

Number and percentage  
of sows

Age at first  
farrowing – days

Length of productive 
life – days

x s x s
1 (1–2) 10 (5.3) 410 81.9 215 125
2 (3–5) 77 (40.5) 375 43.5 521 244
3 (6–8) 34 (17.9) 379 46.1 915 202
4 (9–11) 36 (18.9) 380 52.6 1376 153

5 (12 and >) 33 (17.4) 382 43.4 1868 301
Total 190 (100) 378 55.2 976 580

 
The sow characterized by the highest lifetime efficiency and longevity deli-
vered 22 litters: a total of 270 piglets born alive, including 260 weaned and 
reared piglets. The average length of this sow’s breeding cycle was 141 
days, and return to estrus after the first insemination was never noted. 

Table 2
Number of piglets born alive and stillborn piglets and piglet mortality to 25 days of age

Group of sows No. Piglets born alive Stillborn piglets Piglet mortality
x S x s %

1 11 9.8B 3.92 0.63 1.18 4.1
2 325 11.5A 3.46 0.61 1.48 10.8
3 234 13.0A 3.45 0.73 1.62 11.5
4 369 13.2A 3.05 0.70 1.99 10.6
5 439 13.9A 2.91 0.65 1.08 14.4

Total 1378 13.0 3.34 0.67 1.31 10.0
Explanation: A, B – p ≤ 0.01

Table 2 presents the reproductive performance in 5 groups of long-li-
ved sows. Sows from groups 4 and 5, which were retained in the herd for 
the longest period of time, were characterized by the highest fertility, and 
the differences between those groups and group 1 were statistically signi-
ficant. The number of stillborn piglets per litter was similar and relatively 
low in all groups. The mortality rate of piglets reared until 25 days of age 
tended to be higher in group 5 (14.4%), but the number of piglets weaned 
was similar due to higher fertility of those sows. In group 5, the number 
of piglets born alive and stillborn piglets remained at a more stable level. 
In 2015, sows (3–4 generations from the initial population) were still cha-
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racterized by high fertility (13.98 piglets on average). Piglet mortality 
until weaning reached 10.0%. In subsequent litters (13, 14, 15 and 17) 
average piglet mortality reached approximately 8%, with the exception of 
litter No. 12 (Figure 2).

Table 3
 Reasons for culling sows – total in the herd, before the 6th parity, after the 6th parity

Item
Culling rate [%]

total in the herd before the 6th parity after the 6th parity
Conception problems 39.5 39.0 40.0
Lameness, leg problems 30.5 38.0 22.2
Aging and poor fertility 16.8 7.0 27.8
High piglet mortality, stillbirths 11.1 14.0 7.8
Death 2.1 2.0 2.2

The main reasons for culling sows are presented in Table 3. The 
highest percentage of sows (39.7%) were removed from the herd due to 
reproductive disorders including lack of estrus and unsuccessful mating, 
followed by health problems such as lameness and mechanical injuries 
(30.7%). Sows were also culled for natural reasons, i.e. aging and poor 
fertility (16.9%). High piglet mortality or even death of all piglets in the 
litter were responsible for culling 11.1% of sows, whereas 1.6% of sows 
were culled due to sudden death and sent to slaughter. One sow was cul-
led because of piglet- and stockperson-directed aggression after farro-
wing. 

Fig. 2. Piglet mortality in successive litters
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Table 4 
Coefficients of correlation between sow longevity vs. the number of piglets born alive  

and stillborn piglets
Item Piglets born alive Stillborn piglets

Subsequent litter 0.17** 0.08**
Piglets born alive – -0.03

Explanation: ** – p ≤ 0.01

The coefficients of correlation between selected reproductive traits  
of sows are presented in Table 4. A weak positive correlation was observed 
between successive litters and sow fertility (r = 0.17 – p <0.01). 

Discussion

On Polish breeding farms, the culling rates for PLW and PL sows 
reached 23.84% and 25.14%, respectively, already in the second cycle 
(Mucha 2016). The number of multiparous sows was half the number of 
primiparous sows between litters No. 3 and 4 in both breeds. In the 11th 
breeding cycle, old PLW and PL sows retained in the herd accounted for 
only 2% of the initial population, compared with 11% noted in this study. 
This suggests that their productive lifetime could be considerably incre-
ased on both breeding and commercial farms, as confirmed by the results 
achieved on an English farm where sows delivered an average of 10.6 lit-
ters throughout their productive life (english 1988).

Poor sow longevity observed on breeding farms, mentioned in the 
Introduction, indicates that sow welfare standards should be further 
improved and genetic improvement should be continued. Environmental 
conditions on farms often exert adverse rather than beneficial effects on 
animal health and productive lifetime (kOnrad 1997). Culling sows before 
their 6th parity points to inadequate welfare.

Our results of the reproductive performance of long-lived sows corre-
spond to the findings of knechT et al. (2011) and the values noted on 
selected (10%) top German farms raising Naima and Gallia sows (rekiel 
et al. 2009). Differences in the results point to a significant impact of environ-
mental conditions, in particular adequate nutrition and veterinary care. On 
the analyzed farm, attention was paid to ensuring sufficient dietary intake 
of fiber (dried pomace) to stimulate peristalsis and inhibit the growth of  
E. coli bacteria. Satiated sows are calmer, which reduces piglet mortality.

In the present study, average piglet mortality until weaning reached 
10.0% (Table 2). In the study schwarz et al. (2009) the number of piglets 
that died before weaning increased with increasing parity number (from 
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0.75 piglets in litter 1 to 1.60 piglets in litter 9). Probably the reason was 
the large size and weight of sows. In 2015, the mortality rate of piglets 
produced by PLW and PL sows, usually kept in smaller herds, ranged from 
6% to 8% until 21 days of age (Mucha 2016). Taking into account very high 
fertility of sows, piglet mortality can be considered low. In groups 3 and 4, 
the low mortality rates of piglets could be associated with their greater 
environmental adaptability inherited from long-lived mothers. Table 2 
data show that piglet mortality was lower in group 4 (10.6%) than in gro-
ups 2 and 3, whereas sows from groups 2 and 3 were characterized by 
lower fertility than group 4 sows. Such relationships were also observed in 
subsequent litters (13, 14, 15 and 17) where average piglet mortality 
reached approximately 8%, with the exception of litter No. 12 (Figure 2). It 
should be noted that the above piglet mortality rates were lower than that 
recorded in piglets delivered by sows of the conservative breed Złotnicka 
Pstra, raised on an organic farm (straw-bedded pens), which reached 
21.1% on average, at sow fertility of 9.42 piglets per litter (szulc 2012).

In the current study, the main reasons for culling sows were reproduc-
tive disorders accounted for 39,5% . It should be noted that a high percen-
tage of sows were culled due to mechanical injuries (30.7%). This indicates 
that selection for improved constitution, i.e. inherited and acquired physi-
cal and mental traits typical of a given animal in a given environment. 
Therefore, in evaluations of exterior traits of pigs particular attention sho-
uld be paid to constitutional and conformation defects such as dipped back, 
shoulder instability, crooked spine behind the shoulder and weak pasterns. 
This is confirmed by Table 3 data showing the reasons for culling sows 
before and after the 6th parity. Sows in the latter group, which stayed in 
the herd for the longest period of time, were less frequently (by 15,8%) 
culled due to leg problems and high piglet mortality (7.8% vs. 14%) than 
sows in the former group. In other studies, similarly to the analyzed farm, 
poor reproductive performance was the most common reason (approx. 
30%) for culling sows (kOzera et al. 2015, kulisiewicz et al. 2010, Masaka 
et al. 2014, schwarz et al. 2007, ulguiM et al. 2014). In a study conducted 
in China (zhaO at al. 2015), the total percentage of culled sows was similar 
to that noted in the present experiment; in the cited study, 35.3% and 
22.5% of sows were culled due to reproductive disorders and lameness, 
respectively. In a study by dagOrn and auMaiTre (1979), the highest per-
centage of sows were culled due to fertility problems (31%) and decreasing 
productivity (27%). Mechanical leg injuries accounted for 8.8% of all cases, 
and as many as 6.5% of sows were culled because of sudden death. In  
a study comparing data from Dutch farms (krOes and Van Male 1979), 
the profitability of sow production was two-fold lower at an annual repla-
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cement rate of 40% compared with 15%. Despite substantial differences in 
culling rates between the analyzed farms, the above findings demonstrate 
that long-lived sows are less susceptible to leg injuries, and are less frequ-
ently culled due to poor results of piglet rearing.

Positive correlation between successive litters and sow fertility  
(r = 0.17 – p <0.01) was observed in the present study. This indicates that 
sows were removed from the herd due to poor fertility in two consecutive 
parities and when repeat breeding was required (maximum two services). 
An insignificant negative correlation was found between sow fertility and 
the number of stillborn piglets, which shows that the percentage of stillbir-
ths was lower in sows characterized by high fertility. This is an important 
consideration, especially that the opposite relationship was noted in other 
studies (BOrges et al. 2005, Jarczyk et al. 2011), i.e. older sows had  
a higher tendency to deliver stillborn piglets. In our study, as shown in 
Table 2, piglets inherited greater environmental adaptability and resistance 
from long-lived sows, which was reflected in higher piglet survival rates.

In can be concluded that adequate nutrition, continuous electronic 
monitoring of housing and sanitary conditions on the farm (temperature, 
humidity), accompanied by veterinary care and supervision, contributed 
to achieving optimal reproductive performance with regard to sow longe-
vity. The results noted in our study, i.e. the average number of litters far-
rowed per sow – 7.21, the average number of piglets born alive – 13.0, and 
piglet mortality rate – 10.0%, could be proposed as target values for genetic 
improvement, breeding and veterinary programs in the nearest future.

Translated by aleksandra POPrawska
Accepted for print 3.11.2017
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