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Abstract 

The aim of the master´s thesis was to analyse the effects of the length of lactation 

between weaning at 21 days (2013–2015) and 28 days (2016-2019) on  

a commercial farm. The number of total born piglets was higher to the sows that 

weaned at day 28 (15.0 piglets) by 0.5 piglet compared to day 21. The number of 

alive born piglets was higher when weaned at day 28 (13.5 piglets) by 1.0 piglet 

compared at day 21. The average was greater weaning at day 28 (11.5 piglets) 

showing an increase of 0.7 piglet.  

The number of alive born piglets was recorded at its highest in the year 2019 with an 

average of 14.0 piglets which is an increase of 1.6 piglets (P < 0.05) compared to  

the year 2013 which recorded the lowest average of 12.4 piglets. The highest average 

was recorded during parity 4 (13.5 piglets) and the lowest during parity 7  

(12.2 piglets). The difference was 1.3 piglets (P < 0.05). Large White breed  

(13.2 piglets) had the highest average number of alive born piglets with an increase 

of (0.8 piglet) compared to the lowest recorded with the Landrace breed  

(12.4 piglets). The combinations of LW  L (13.1 piglets) had a higher average of 

piglets of about (0.6 piglet) compared to the combinations of L  LW (12.5 piglets). 

The average age at first farrowing was 360.1 days. The correlation coefficients 

between the age of gilts at the first farrowing and the number of born piglets (total 

and alive) were evaluated as low and were not statistically significant. A statistical 

difference in the average number of alive born piglets with sows equal to or less than 

114 days had a higher average of about 0.8 piglet (P < 0.05) compared to gestation 

length equal to or more than 115 days. The farrowing interval with  146 days had  

a greater average number of alive born piglets by 0.2 piglet in comparison to  

the average when the farrowing interval was  145 days. There was an increase in 

the average to the number of alive born piglets with weaning to conception interval 

(WCI)  4 days with an increase of 0.5 piglet (P < 0.05) compared to WCI  5 days. 
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Abstrakt 

Cílem diplomové práce bylo analyzovat vliv délky laktace 21 dní (roky 2013 až 

2015) a 28 dní (roky 2016 až 2019) na ukazatele reprodukce prasnic ve vybraném 

chovu. Při odstavu selat ve 28 dnech byl průměrný počet všech narozených selat 

(15,0 selat) o 0,5 selete, počet živě narozených selat (13,5 selat) o 1,0 sele a počet 

odstavených selat (11,5 selat) o 0,7 vyšší než při odstavu ve 21 dnech 

Průměrný počet živě narozených selat byl zaznamenán nejvyšší v roce 2019  

(14,0 selat). Byl o 1,6 selete (P < 0,05) vyšší ve srovnání s rokem 2013, kdy byl 

zaznamenán nejnižší počet (12,4 selat). Nejvyšší průměrný počet selat byl na 4. vrhu 

(13,5 selete) a nejnižší byl na 7. vrhu (12,2 selete). Rozdíl byl 1,3 selete (P < 0,05). 

Nejvyšší průměrný počet živě narozených selat měly prasnice plemene large white 

(13,2 selete). Byl o 0,8 selete vyšší ve srovnání s nejnižším počtem zaznamenaným  

u prasnic plemene landrase (12,4 selete). Prasnicím LW  L (13,1 selat) se narodilo  

o 0,6 selete více selat než prasnicím kombinace L  LW (12,5 selat). 

Průměrný věk prasniček při prvním porodu byl 360,1 dne. Korelační koeficienty 

mezi věkem prasniček při prvním porodu a počtem všech a živě narozených selat 

byly hodnoceny jako nízké, statisticky nevýznamné. Prasnicím s délkou březosti  

 114 dní se narodilo o 0,8 selete více (P < 0,05) než prasnicím s délkou březosti  

 115 dní. Prasnice s délkou mezidobí  146 dní vykázaly o 0,2 selete vyšší 

průměrný počet živě narozených selat ve srovnání s prasnicemi, u kterých bylo 

mezidobí  115 dní. U prasnic s délkou intervalu od odstavu do zapuštění  4 dny 

byl zjištěn vyšší průměrný počet živě narozených selat o 0,5 selat (P < 0,05) ve 

srovnání s prasnicemi, u kterých byl interval od odstavu do říje  5 dní. 

Klíčová slova: prasnice; reprodukce; laktace; odstav; selata 
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1.  Introduction 

In pig breeding it is important to have a realization of the reproductive 

process on a high quality level and intensity to guarantee constant production of 

healthy piglets. Excellent reproduction of sows, viability and balance piglets in litter 

and their readiness to weaning are key factors for effective breeding.  

From the economic and zoo technical point of view, breeding sows is a demanding 

category in pig breeding. The aim of sow breeding is to produce viable, healthy and 

vital piglets. The indicator of the intensity of reproduction and economic efficiency 

of reproduction is the number of piglets weaned per 1 sow per year. 

Reproductive characters are characterized by low heritability which means 

selection on these characters is difficult, lengthy and effect of selection is low.  

On the other hand because of low heritability in reproductive characters effect of 

heterosis is high. 

Weaning age is an extremely important management decision in commercial 

pork production. The decision is based upon many factors which include sow 

performance, herd health, piglet performance costs and revenues associated with 

these factors such as lactation space utilization and weaned pig value. Weaning age 

is generally an outcome determined from the number of sows farrowing each week 

and lactation space available. During the 1990 (s), lactation length was decreased to 

improve herd health and reproductive efficiency. 

The swine industry has shifted to weaning sows and their litters at earlier ages 

in order to improve farrowing crate utilization, increase piglets per sow per year and 

improve piglet health and the operations. Herd performance is normally assessed by 

the average productivity of the sows or the number of piglets weaned per sow  

per year. 
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2. Literature review 

2.1 Pig breeds 

Maternal breeds 

The breeding goal of maternal pig breeds according to (CPBA, 2017) is focused 

on growth rate (represented by average daily gain measured during field test 

analysis), reproduction (number of piglets born alive during the second and 

subsequent parities) and carcass quality (lean meat content). 

They are characterized by their excellent reproduction performance (large 

number of piglets, milkiness, maternal characteristics); excellent growth ability, 

favourable carcass value (lean meat content); stress resistance; large to larger body 

frame; solid constitution (https://www.zootechnika.cz/clanky/chov-prasat/plemena-

prasat/plemena-prasat---materska-pozice.html). 

Czech Large White  

The Czech Large White is a mix of local Czech pigs, Large White and 

German Landrace. They have a pink and beige body, though some are white.  

They have a pronounced snout with erect ears that tend to point forward and a dished 

face. Their ancestors had low intramuscular fat which affected the taste of their meat, 

which is why the breed was improved (https://thepigsite.com/breeds/czech-

improved-white). 

PULKRÁBEK (2005) report that pigs of this breed have very good reproductive 

traits, excellent growth capacity with very good nutrient conversion, and very good 

meat performance, while largely maintaining the production type corresponding to 

the maternal lines.  

They have a solid constitution, with good stress tolerance with sows 

producing very large amounts of milk during the farrowing process (lactation)  

a necessity in factory farming. Which has led them to becoming a prolific breed in 

the Czech Republic (https://thepigsite.com/breeds/czech-improved-white). 

 

https://www.zootechnika.cz/clanky/chov-prasat/plemena-prasat/plemena-prasat---materska-pozice.html
https://www.zootechnika.cz/clanky/chov-prasat/plemena-prasat/plemena-prasat---materska-pozice.html
https://thepigsite.com/breeds/czech-improved-white
https://thepigsite.com/breeds/czech-improved-white
https://thepigsite.com/breeds/czech-improved-white


9 

 

Figure 1. Czech Large White  

 

Source: STUPKA et al. (2009) 

Czech Landrace 

According to MCGLONE and POND (2003) this breed is known for its sows 

mothering ability. These pigs have very large floppy ears, are long-bodied, and have 

the highest weaned average of all breeds, as well as the highest average post-weaning 

survival rate.  

The skin is distorted and firm, the bristles are white, gentle, shiny and close to 

the body. The claws and dew claws are wax white, the temperament is more vivid 

(STUPKA et al., 2009). 

Pigs of Landrace are a universal breed. It is a breed that comes from cross 

breeding a Celtic pig with Large White. It was cross-bred for the production of  

bacon. Boars have a live weight of 280–310 kg and sows have a live weight of  

240–250 kg (MATOUŠEK et al., 1996). 

Figure 2. Czech Landrace  

 

Source: STUPKA et al. (2009) 
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2.2 Reproduction  

The reproductive capacity of sows in the herd is one of the most important 

factors determining the profitability of pig breeding (TUMMARUK and PEARODWONG 

et al., 2015). According to ČECHOVÁ et al. (2015) reproduction is a complex feature 

that consists of multiple components. The most important component includes  

the beginning of sexual maturity with the activation of the physiological functions of 

the reproductive organs, which means the ability of the female genital organs to mate 

and complete pregnancy, the ability to deliver piglets and their offspring and  

the reproductive abilities after birth. 

The basis of pig reproduction is to obtain the maximum number of weaned 

piglets per year at as low costs as possible. In addition to genetic improvement of the 

population and technical modernization of production, nutrition also leads to 

increased efficiency of pig reproduction (VÝMOLA, 2007). 

Reproductive efficiency is usually defined as the number of piglets produced 

per sow per year. This measure includes two key components – the numbers of 

piglets produced per litters and the number of litters produced per year (ELIASSON 

and ISBERG, 2011).  

According to (KRUPOVÁ et al., 2016) the number of live-born piglets remains 

the basic reproduction criterion. The mother´s potential better reflects the total 

number of piglets born, but the most important economic criterion is the number of 

piglets surviving.  

 Reproductive success in pig breeding focuses not only on the number of 

piglets produced, but also on the quality of piglets. In this case quality includes  

the health and wellbeing of the piglets, their suitability for their production 

environment and the extent to which they meet consumer´s expectations of quality 

(ELIASSON and ISBERG, 2011).  

Fertility is a physiological property manifested by the production of larger or 

smaller litters. Fertility is divided into two types of fertility namely potential and 

actual. Potential fertility is the ability of a sow to release fertilizable eggs during 

heat, regardless of their further development. During one heat 14–20, resp. up to  

25 eggs, i.e. 120–150% of normal litter size (PULKRÁBEK et al., 2005). Actual 

fertility is characterized by the number of live piglets born. It is lower than  

http://www.chovzvirat.cz/autor/179-prof-ing-marie-cechova-csc/
http://www.chovzvirat.cz/autor/179-prof-ing-marie-cechova-csc/
http://www.chovzvirat.cz/autor/179-prof-ing-marie-cechova-csc/
http://www.chovzvirat.cz/autor/179-prof-ing-marie-cechova-csc/
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the potential fertility by losses caused by imperfect fertilization of released eggs, 

embryonic losses, fetal death during pregnancy and during labour (PULKRÁBEK et al., 

2005). 

2.2.1 Sow reproduction cycle 

The gilts which start the reproductive cycle earlier shorten the unproductive 

period which has a positive effect on the economy of production. However,  

their physiological and somatic state of development may be insufficient to the birth 

and rearing of numerous offspring not only in the first litter (SCHUKKEN et al., 1994; 

SZULC et al., 2009; SZOSTAK and PRZYKAZA, 2010).  

Sows and gilts are non-seasonal and polyestrous, with the estrus cycle 

lasting 18–24 (average 21) days. Sows are behaviourally anestrous during 

pregnancy. Estrus is characterized by behavioural (e.g., mounting, fence walking, 

vocalizing, tilted ears, kyphosis) and sometimes physical (e.g., vulvar swelling, 

vaginal discharge) changes. Estrus lasts ~36–48 hours in gilts and ≥48–72 hours in 

sows (ALTHOUSE, 2005). 

 https://www.msdvetmanual.com/management-and-nutrition/management-of-

reproduction-pigs/breeding-management-in-pigs). 

 According to (ALTHOUSE, 2005) the time to estrus after weaning and 

duration of estrus in sows can be influenced by length of lactation, nutrition, body 

condition, genetics, and other management practices 

 (https://www.msdvetmanual.com/management-and-nutrition/management-of-

reproduction-pigs/breeding-management-in-pigs). 

Ovulation is defined as the release of oocytes and normally (i.e. in 70% of  

the cases) occurs within the time of estrus (GILL, 2007). Ovulation start normally 

occurs from 42 to 44 hours after the beginning of estrus (BELSTRA et al., 2004; 

KNOX, 2005b) which means during the first part of the last third of the standing heat 

(GILL, 2007).  

According to VÁCLAVKOVÁ (2010), the reproductive performance of sows 

depends on three main factors. The first is the relationship between the number of 

ovulated follicles and the number of fertilized eggs, the second is the proportion of 

https://www.msdvetmanual.com/management-and-nutrition/management-of-reproduction-pigs/breeding-management-in-pigs
https://www.msdvetmanual.com/management-and-nutrition/management-of-reproduction-pigs/breeding-management-in-pigs
https://www.msdvetmanual.com/management-and-nutrition/management-of-reproduction-pigs/breeding-management-in-pigs
https://www.msdvetmanual.com/management-and-nutrition/management-of-reproduction-pigs/breeding-management-in-pigs
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viable embryos and fetuses and the third is the morphological and functional 

characteristics of the uterus allowing fetal development during pregnancy. 

Figure 3 shows the changes during the estrus period in sows. 

Figure 3. Timing and number of services 

 

Source: http://animalbiosciences.uoguelph.ca/~gking/Ag_2350/pigrepro.htm 

2.2.2 Number of total piglets born and alive 

Piglet loss before and during farrowing is estimated to be 3 to 10%, post birth 

mortality is reported to be between 8 and 15%, according to various sources.  

The highest losses are in the first 2–3 days and represent about 50% of the losses 

during lactation (MARCHANT, 2000) 

 According to MALÁŠEK (2015) the main reasons of the loss in the first 3 days 

are due to lying down, hypothermia and low vitality, and in the following days, the 

consequences of low intake of colostrum and milk – starvation and infectious factors.  

2.2.3 Factors affecting reproduction 

Post weaning reproductive performance influences herd productivity on 

commercial farms (DIAL, 1992). Parity, season, lactation length and lactation 

nutrition are widely recognized as common factors affecting several of the most 

frequently used measures of reproductive performance (DIAL, 1992). For instance, 

http://animalbiosciences.uoguelph.ca/~gking/Ag_2350/pigrepro.htm
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lower parity females, especially primiparous sows, have longer weaning-to-first-

service and weaning to conception intervals (BRIT, 1992) lighter litter weaning 

weights and smaller subsequent litter sizes (CLARK and LEMAN, 1986). 

2.2.4 Age of the first farrowing 

The age of the first farrowing depends primarily on the effectiveness of  

the first mating. Most of the breeders use gilt mating in the second spontaneous 

estrus, thus providing the optimal period for the physical and hormonal development 

of the gilts while starting the reproduction. Every inefficient mating prolongs the age 

of farrowing of gilts. This may be due to insufficient manifestation of the estrus 

symptoms or the lack of the standing reflex (STERNING et al., 1998; TUMMARUK  

et al., 2007; MATYSIAK et al., 2010). 

To achieve a higher number of piglets, the gilts must be embedded within  

9 months at the latest. It is considered inappropriate to germinate gilts below  

220 days and above 280 days (KERNEROVÁ et al., 2012). JEDLIČKA (2014) 

recommends 240 to 250 days as the optimal time for the first conception at  

140–150 kg and after the 2nd to 3rd heat detected. 

2.2.5 Weaning lengths 

Weaning is a stressful experience for young piglets, affecting them both 

socially and physiologically (ROESE and TAYLOR, 2006). Weaning is usually 

undertaken in one of the three following categories: conventional weaning:  

3–5 weeks of age, early weaning: 10 days of age to 3 weeks, specialised weaning: 

segregated early weaning (SEW) and medicated early weaning (MEW) (ROESE and 

TAYLOR, 2006).  

Weaning age recommendation is system which depends on the farm 

management. The right age is anywhere from 18 to 28 days, depending on  

the objectives of production system. What is absolutely certain is that weaned pigs 

younger than 18 days of age and lighter than (5 kg) will require extra care, better 

environment, and better nutrition after the weaning. Piglets weaning at less than  

(3.6 kg) will barely make it to a full-value pig (ANDERSON, 1993).  

Weaning older and heavier piglets also impacts piglet performance after 

weaning. Heavier piglets at weaning have higher average daily gains, lower mortality 
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rates, and lower production costs in the nursery and finisher phases of production 

(ANDERSON, 1993). 

Many factors have a direct effect on the number of pigs weaned per sow per 

year in a farm, among them gestation length, lactation length or weaning age,  

and weaning to service interval (WSI). To increase the number of pigs per sow per 

year is necessary to reduce the lactation length or the WSI. However, lactation length 

and WSI may affect the next litter size (ANDERSON, 1993). However, increasing 

lactation length would increase farrowing interval, decrease pig weaned per 

farrowing per year and could reduce breeding herd productivity (KING et al., 1998). 

2.2.6 Weaning to conception interval 

CLARK and LEMAN (1984) found that early weaning of pigs had no effect on 

next litter size of sows, when the weaning to conception interval was greater than  

14 days. However, when weaning to conception interval was less than 14 days, litter 

size was reduced by 0.1 piglets per day between lactation length of 21 and 28 days. 

According to KOKETSU et al. (1996) parity 1 had the longest (P < 0.05) 

weaning-to-first-service and weaning to conception intervals. Parities from 2 to 10 

had similar weaning-to-first-service and weaning to conception intervals. CLARK and 

LEMAN (1987) concluded that weaning-to-first-service interval increases by 

approximately 1 day for each 10 day reduction of lactation length. 

2.3 Lactation 

 Lactation or milk production is a function the sow must perform well to rear 

the farrowed pigs successfully. The sow’s udder consists of mammary or milk 

producing tissue and teats that serve as canals to give the pigs access to the milk. 

Ideally, these teats should be evenly spaced so the milk produced is divided equally 

among all teats. Front teats, however, are spaced more widely than hind teats.  

This possibly explains the greater milk production and faster growth of pigs suckling 

the front teats (DOVE, 2009).  

According to (DOVE, 2009) the composition of sow’s milk varies greatly due 

to the stage of lactation, nutrition and genetics. Colostrum contains a greater 

concentration of immunoglobulin proteins, increasing the percent of solids and total 
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protein in the milk. As lactation progresses, the fat and lactose (milk sugar) 

proportions increase and protein decreases. 

Table 1. Typical composition of sow’s milk (%) 

 Colostrum Normal milk 

Total solids 30,0 20,0 

Protein 17,0 5,4 

Fat 7,5 8,3 

Lactose 3,0 5,0 

Ash 0,6 0,8 

Source: Dove, 2009 

The high-producing sow nurses and weans more than 12 piglets (STRATHE  

et al., 2016, 2017), placing an increased demand on the nutrient availability for milk 

production. Increasing milk yield and nutrient contents is essential to meet the energy 

and nutrient demand of the large litters (MANJARIN et al., 2012). Milk production by 

the mammary glands is influenced by genetics and nutrition (INDIANA, MICHIGAN, 

AND OHIO SWINE NUTRITION GUIDE, 1998). The high production of milk is subject to 

high daily gains, the homogeneity of the litter and high live weight of weaned 

piglets. 

Milk yield and composition are directly related to the baby pig survival and 

growth. Weight of the litter at 21 days (the peak of lactation) is a reliable measure of 

the sow’s milking ability when adjusted for the number of pigs nursed (DOVE, 2009). 

Milk production increases after farrowing to the peak in the third to fourth 

week (ELSLEY, 1971) and body weight changes show a similar trend (ARC, 1981). 

2.3.1 Colostrum 

The porcine mammary gland starts to produce colostrum before parturition 

and this production continues until up to 48 hours after the onset of lactation 

(KLOBASA et al., 1987). Colostrum production has been reported to range from  

2.5–5 kg (FARMER et al., 2009). Both colostrum quality and quantity can be modified 

genetically, hormonally and nutritionally (LOISEL et al., 2014). As the mammary 

gland continues to produce, colostrum is gradually replaced by mature milk.  
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This event occurs from around 24 to 36 hours after parturition (ROOKE and 

BLANDET, 2002). 

At birth piglets are exposed to an abrupt change in energy supply as they 

begin enteral feeding. Additionally, the environment a piglet is born into is generally 

cold. Heat is rapidly lost from the new-born piglet because of a high surface area to 

volume ratio and wet skin and so body temperature declines rapidly (THEIL et al., 

2014).  

New-born piglets have less than 2% body fat but have high energy 

requirements and so enter a negative energy balance shortly after birth (THEIL et al., 

2014). Colostrum is composed of protein, fat and carbohydrates, all of which are rich 

energy (LE DIVIDICH, 2005) and help piglets to overcome this negative energy 

balance. Fat present in colostrum still provides piglets with 40–60% of their total 

energy supply (LE DIVIDICH, 2005). As a piglet begins to suck and ingest colostrum 

energy and warmth are provided which act to increase body temperature and viability 

both being strongly linked to survival. 

According to VEJČÍK et al. (2001) after farrowing, the sows excrete colostrum 

which contains more vitamin A, D and C and other protective substances. The main 

ingredients of the colostrum are proteins (5.5%), fat (7.0%), milk sugar (4.0%) and 

ash (0.8%). 

The sow is unable to transfer antibodies in utero to the piglet via the placenta 

(BARTOL et al., 2013). Thus, antibody transfer from colostrum is crucial for adequate 

immune function. Immunoglobulin (Ig) G is the predominant antibody in colostrum 

and acts to protect the piglet against infections. Colostrum also contains IgA and 

IgM, leukocytes, selenium and vitamin E, all of which are important for immune 

function (LE DIVIDICH et al., 2005). 

The production and composition of colostrum and milk is essential for  

the piglets’ ability to survive and grow, both during lactation and after weaning 

(DEVILLERS et al., 2007; KIM and WU, 2009; CABRERA et al., 2010). A high intake of 

colostrum is an important factor for piglet survival during the first days of  

the nursing period (ROOKE and BLAND, 2002; FARMER and QUESNEL, 2009; THEIL  

et al., 2010; QUESNEL, 2011). 
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Figure 4. Concentration of immunoglobulins in sow colostrum over a 72 h period post 

farrowing 

 

 Source: adapted from KLOBASA et al. (1978) 

2.3.2 Factors affecting lactation 

According to (DOVE, 2009) milk production or yield is affected by udder 

(teats) shape as well as by nutrition, environmental temperature, genetics, mold 

toxins, diseases and other factors. 

Post weaning reproductive performance influences herd productivity on 

commercial farms. Parity, season, lactation length, and lactation nutrition are widely 

recognized as common factors affecting several of the most frequently used measures 

of reproductive performance (DOVE et al., 2009). 

2.3.3 Lactation length 

Some farms use short lactation length in order to maximize the economic 

benefits. American farms use lactation length of 21 days or 14 days to get more 

litters per sow per year (FAHMY 1981); whereas, in Europe, by law, lactation length 

of 28 days are used, because of improvement of reproductive traits (KOKETSU and 

DIAL 1997) and welfare reasons; however, this practice may decrease the number of 

litters per sow per year. Short lactations are associated with a smaller litter size at  

the subsequent farrowing (XUE et al., 1993; DEWEY et al., 1994; MABRY et al., 

1996). One of the key concerns in the use of early weaning is that reproductive 

performance may be impaired of sows that lactate for only a short period (KOKETSU 

and DIAL, 1997b).  

https://www.sciencedirect.com/science/article/pii/S0378432098000931#BIB8
https://www.sciencedirect.com/science/article/pii/S0378432098000931#BIB8
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Reduction of lactation length has been one of the most prominent features of 

the evolution of modem swine production. The primary benefit of shorter lactation 

length is an increased frequency of farrowing, ideally resulting in more pigs 

produced per sow per year, and more efficient use of farrowing facilities. Attempts to 

minimize lactation length have led to the recognition of several biological 

consequences that may offset the gains associated with increased frequency of 

farrowing (XUE et al., 1993). 

Shorter lactation length (3 to 4 weeks) improves litters per female per year by 

reducing farrowing-to-conception intervals; it increases facility utilization by 

increasing the number of litters farrowed per farrowing space per year. However, 

shorter lactations also prolong weaning-to- first-service interval and decrease litter 

size at the subsequent farrowing (XUE et al., 1993). 

According to (XUE et al., 1993) it appears that shorter lactation lengths enable 

sows to have more litters per year, but these litters may be reduced in size.  

Also, short lactation length decreases average feed intake during lactation. However, 

there is another concern that some nurse sows with increased lactation length can 

lose too much of their body reserves due to high milk yields, and so they may have 

prolonged WMI and lower farrowing rate (KOKETSU et al., 2017). Greater feed 

intake during lactation may alleviate the negative influence of short lactation on 

weaning-to-mating interval (KOKETSU and DIAL, 1997b) by stimulating LH release 

and increasing the concentrations of glucose and insulin in blood. 

To increase the number of pigs per sow per year it is necessary to reduce  

the lactation length or the WSI. However, lactation length and WSI may affect  

the next litter size. During lactation the sows are in physiological anestrus which is 

rapidly reverted after weaning (ANDERSON 1993). 

2.3.4 Lactation feed intake  

It is critical to optimize feed intake in lactating sows. Lower lactation feed 

intake is associated with lower average weaning weight of piglets, prolonged WMI, 

low farrowing rate, as well as more returns or more culled sows due to reproductive 

failure, and also fewer number of alive born piglets at subsequent parity (KOKETSU  

et al., 1996.) Insufficient intake of certain nutrients, especially lysine and energy,  

https://www.sciencedirect.com/science/article/pii/S0378432098000931#BIB8
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or feed during lactation increases weaning-to-first service interval and decreases 

subsequent litter size (KING,1998). 

According to KOKETSU et al. (2017) parity 1 sows have low feed intake 

during lactation is detrimental to post weaning reproductive performance. In addition 

to the amount of the feed intake, some lactation feed intake patterns (e.g., major dip) 

are related to prolonged WMI and more culled sows due to reproductive failure. 

However, current increases in lactation length and the use of advanced automatic 

feeders for lactating sows may reduce these risks to reproductive performance. 

According to KOKETSU (2017) the low reproductive performance of lower 

parity sows can be explained, in part, by their nutrition. Since the lower parity sows 

had not reached their mature size and weight, their nutritional requirements were 

different from those of mature sows. They also consumed less feed than their higher 

parity counterparts during lactation, which is a critical period for post-weaning 

reproductive performance (O’GRADY, 1985). 

2.4 Gestation 

Gestation length is a very constant trait and therefore difficult to manipulate 

for improvement purposes (ANDERSON, 1993). The average length of the gestation is 

114 days, but it can range from 111 to 116 days. Because progesterone is  

the hormone responsible for maintaining pregnancy, the concentration of 

progesterone must decline before farrowing can occur (RICHARD, 1997). 

According to VANDERHAEGHEN et al. (2011) premature labour affects birth 

weight of piglets, post mortem mortality, composition and intake of colostrum and 

milk, and growth rate during rearing. 

According to STUPKA et al. (2009) the length of gestation in young gilts is 

0.5–1 days shorter than in older sows. Sows with a gestation length below 112 days 

showed significantly fewer alive born piglets compared to sows with a gestation 

length of 114–117 days. Sows pregnant more than 117 days had fewer live born 

piglets than sows with a gestation length of 114–117 days, the difference being  

1.5 piglets (P < 0.01) (VANDERHAEGHEN et al., 2011). 
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3. Aim of study 

The aim of the master´s thesis was to analyse the reproduction effects on 

sows during lactation period of 21 and 28 days. The theoretical part was focused on 

the maternal breeds and the factors that affect reproduction e.g., weaning length as 

well as lactation and its length. The aim of this thesis was also to analyse the factors 

that affect reproduction length in relation to lactation length e.g., effects of the year, 

parity number, genotype, age at first farrowing, gestation, farrowing interval, 

weaning to conception. 
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4. Materials and Methodology 

4.1 Materials 

The selected farm keeps a breeding herd of pure-bred breeding pigs – Large 

White. The Large White sows from the multiplier herd are mated by Landrace boar. 

In the production herd are kept hybrid gilts F1 generation – either LW x L or 

reciprocal combination L x LW and are mated by Duroc boar in order to produce 

final hybrids for the fattening herd. 

Boars were used to help search onset and expression of estrus in sows and 

gilts. Insemination was the method used for reproduction on all sows. Inseminated 

sows and gilt were housed individually until pregnancy was detected. Detection of 

pregnancy was performed around 30–35 days after insemination. The pens were 

arranged in 2 rows. Between the rows of pens was a feed corridor, in which the boar 

was carried. After pregnancy detection, gilts and sows were transferred to group 

housing and were fed using automatic feeding machines. The feed ratio was based on 

the pregnancy stage and the condition of the sows. 

Sows in advanced stage of pregnancy, farrowing and lactating were stabled in 

individual farrowing pens with slatted plastic floor and the farrowing house was 

divided into section. High-pregnant sows were transferred to a clean and disinfected 

farrowing house 7 to 10 days before the planned farrowing. Piglets were weaned at 

the age of 21 days with an average weight of 6 kg and 28 days with an average 

weight of 7 kg.  

The gilts and sows were kept according to the welfare requirements and fed 

according to the norms. 

4.2 Methodology 

The statistical data was compared between two different lengths in lactation 

thus lactation till 21days (2013–2015) and lactation till 28days (2016–2019) 

respectively. From the named farm the effects of lactation on reproductive sow 

performance were analysed. The breeds of Large White and the Landrace and their 

combinations (LW  L), (L  LW) and (LW  L)  L or LW were used for this 

thesis. 
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One-way ANOVA and two-way ANOVA (Statistika.12, TIBCO®) were used 

for statistical analysis. The dataset has been cleared of outliers. 

Number of live born piglets was chosen as the basic parameter of litter 

frequency, because it is used to estimate the breeding value for reproduction in  

the breeding program.  

The number of piglets was followed with association with: 

Age at weaning 21 days; 28 days 

Year from 2013 to 2019 

Parity number from parity 1 to parity 7 

Genotype LW; L; LW  L; L  LW;  

(LW  L)  L or LW (crosses sows) 

Age at first farrowing  

Gestation length  114 days;  115 days 

Farrowing interval  140 days;  141 days 

Weaning to conception interval  4 days;  5 days 

For the monitored data the following characteristics were calculated: 

NL number of litters 

𝑥  mean 

Min.  minimum value 

Max.  maximum value 

s  standard deviation – characterized by the dispersion of data  

– the smaller the lower the variability of the data 

𝑠𝑥 ̅  standard deviation of the mean – indicates the error of 

estimating the population average 

−95.00% - +95.00%  confidence interval – indicates the limits within which the 

average of the population lies with 95% probability 
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5. Results and discussion 

5.1 Basic statistics 

In the commercial farm were analysed the effects of the length of lactation 

between weaning after 21 days (2013–2015) and 28 days (2016–2019). 

Table 2 below shows the basic statistical data of number of total born piglets, 

alive born piglets and weaned piglets in comparison to weaning days of 21 and  

28 days respectively. 

From the statistical data weaning at 28 days had a higher average of piglets 

compared to weaning at 21days. The number of total born piglets was higher to  

the sows that weaned at day 28 by (0.5 piglet) compared to day 21. The number of 

alive born piglets was higher when weaned at 28 days by 1.0 piglet compared at day 

21. The average was greater weaning at 28 days showing an increase of 0.7 piglet. 

 There was little or no significant difference in the Min and Max values.  

The standard deviation was higher for both days to the number of total born 

compared to the number of alive born piglets. 

Table 2. Basic statistical data – on the number of piglets weaned at 21 and 28 days 

 Weaning NL 𝑥 Min. Max. s 

Total born 
21 days 1 067 14.5 4.0 25.0 3.6 

28 days 929 15.0 4.0 26.0 3.5 

Alive born 
21 days  1 067 12.5 4.0 20.0 3.0 

28 days 929 13.5 4.0 20.0 3.2 

Weaned 
21 days 1 067 10.8 0.0 15.0 1.5 

28 days 929 11.5 0.0 15.0 1.4 

 

Birth mortality is accessed by number of stillborn piglets in a litter. Among 

factors with an influence on birth mortality belong: size of litter, order of litter, age 

of sow, length of interval and birth weight of piglets (FISCHER, 2004).  
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The graph 1 below shows the percentages of stillborn and the mortality rate 

between weaning at 21 and 28 days respectively. There was a higher percentage of 

stillborn piglets to the sows that weaned at day 21 with an increase of (3.8%) 

compared to day 28. In comparison the mortality rate showed an increase to  

the mortality at day 28 with an increase of (1.2%) compared to day 21. 

The higher mortality rate when weaned at day 28 was due to the fact that  

the sows had higher number of total born piglets and higher number of alive born 

piglets hence the care was more demanding as well as factors such as the technology 

and quality of personnel played huge factors to both weaning days. 

Graph 1. Stillborn piglets and piglet mortality 

 

HERMENT et al. (1994) mention that higher numerousness of litter causes 

higher percentage of stillborn piglets and it depends on occurrence of piglets with 

lower live weight and lower vitality. 

Stillborn piglets are those that are apparently normal but die shortly before or 

during the parturition (LUCIA Jr. et al., 2002). Litter size has been proven to play  

a significant role on the probability both of stillborn piglets and mummifications 

(BORGES et al., 2005; CANARIO et al., 2006; Correa et al., 2007; LUCIA Jr. et al., 

2002; WEBER et al., 2009; ZALESKI and HACKER, 1993). The risk of stillborn piglets 

is higher in first parity sows and in sows with five or more parities (BORGES et al., 

2005; Canario et al., 2006; CORREA et al., 2007). Litters with stillborn piglets will 

also have a higher mortality after farrowing, which indicates an overall lower 
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viability of those litters in which stillborn piglets occur (LEENHOUWERS et al., 1999). 

Mortality of live born piglets during the nursing period are the most important causes 

of economic losses in a commercial piglet producing heard (BORGES et al., 2005; 

GRANDINSON et al., 2002; LAY et al., 2002). 

5.2 Effect of year 

As shown in the table 3 the highest average of number of total born piglets 

(15.7 piglets) was in 2019 and the lowest average number of total born piglets was in 

2016 (14.2 piglets). The difference was 1.5 piglets (P < 0.05). Statistically significant 

differences were between years 2019 : 2013 till 2016. The standard deviation of  

the mean show no difference between the years 2014 and 2015 which were also the 

lost recorded compared to the highest recorded in the year 2019. 

Table 3. Number of total born piglets – effect of year 

Year NL 𝑥 sx̄ -95.00 % +95.00 % 

2013 318 14.4a 0.20 14.0 14.8 

2014 367 14.7a 0.18 14.3 15.1 

2015 382 14.4a 0.18 14.0 14.7 

2016 180 14.2a 0.26 13.6 14.7 

2017 268 15.1a.b 0.22 14.7 15.5 

2018 263 15.0a.b 0.22 14.6 15.4 

2019 218 15.7b 0.24 15.3 16.2 

a,b – means with different letters differ significantly at P < 0.05 

Considering the rising reproductive performances of sows, which have been 

realized in the last decades and resulted in rising metabolic heat production of  

the animals, heat stress effects may even be expected under conditions of moderate 

climates (WEGNER et al., 2014).  

Owing to their low sweating capacity, sows are very sensitive to high ambient 

temperatures. Negative effects of increased temperatures on sow reproduction 

include prolonged weaning-to-service intervals, increased numbers of regular and 

irregular returns to estrus, reduced litter size (EDWARDS et al., 1968; ALMOND and 
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BILKEI, 2005; SURIYASOMBOON et al., 2006) and reduced milk yield (RENAUDEAU 

and NOBLET, 2001). 

Table 4 shows that the number of alive born piglets was recorded at its 

highest in the year 2019 with an average of 14.0 piglets which is an increase of  

1.6 piglets (P < 0.05) compared to the year 2013 which recorded the lowest average 

of (12.4 piglets). Statistically significant differences were between years 2017 : 2013 

till 2015; 2018 : 2013 till 2015 and 2019 : 2013 till 2016. The standard deviation of 

the mean recorded its highest in the year 2016 with an increase of 0.07 compared to 

the lowest recorded in the years 2015 and 2016 which between the two years did not 

show any difference the same applies to the years 2017 and 2018 as they had the 

same value of the standard deviation of the mean. 

Table 4. Number of alive born piglets – effect of year 

Year NL 𝑥 sx̄ -95.00 % +95.00 % 

2013 318 12.4a 0.17 12.1 12.7 

2014 367 12.6a 0.16 12.3 12.9 

2015 382 12.5a 0.16 12.2 12.8 

2016 180 12.8a.b 0.23 12.4 13.3 

2017 268 13.6b.c 0.19 13.2 13.9 

2018 263 13.4b.c 0.19 13.1 13.8 

2019 218 14.0c 0.21 13.6 14.4 

a,b,c – means with different letters differ significantly at P < 0.05. 

5.3 Effect of parity number 

Table 5 shows a significant statistical difference in the weaning averages 

between weaning at day 21 and day 28. Weaning at day 28 showed an increase in 

 the average alive born piglets of about 1.0 piglets (P < 0.05). The standard deviation 

of the mean values were the same during both weaning days. 
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Table 5. Number of alive born piglets – effect of weaning time 

Weaning NL 𝑥 sx̄ -95.00 % +95.00 % 

21 days 1 067 12.4a 0.11 12.2 12.6 

28 days 929 13.4b 0.11 13.2 13.6 

a,b – means with different letters differ significantly at P < 0.05 

Table 6 shows that as parity increases from parity 1 to parity 4 there is an 

increase in average alive born piglets and from parity 4 till parity 7 then average 

number starts to decrease as the parity increased. The highest average was recorded 

during parity 4 and the lowest during parity 7. The difference was 1.3 piglets  

(P < 0.05). Statistically significant differences were between parity 1 : parity 3 and  

4 and between parity 7 : parity 3 and 4. The standard deviation of the mean value 

was recorded at its highest in parity 7 with an increase of (0.16) compared to the 

lowest in parity 3. 

Table 6. Number of alive born piglets – effect of parity number 

Parity NL 𝑥 sx̄ -95.00 % +95.00 % 

1 319 12.4a 0.18 12.1 12.8 

2 401 13.0a.b 0.16 12.7 13.3 

3 408 13.4b 0.15 13.1 13.7 

4 321 13.5b 0.17 13.2 13.9 

5 272 12.8a.b 0.19 12.4 13.1 

6 172 12.8a.b 0.24 12.3 13.2 

7 103 12.2a 0.31 11.6 12.9 

a,b – means with different letters differ significantly at P < 0.05 

The graph 2 shows great variance in parity 6 and 7 when weaned at both day 

21 and day 28. When weaned at day 28 it was noticed from parity 4 the average 

began to reduce to parity 5 but then there was an increase in parity 6 because it once 

again decreased in parity 7 while when weaned at day 21 it had increased from  

parity 1 till parity 4 then it gradually decreased from parity 5 till parity 7. 
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Graph 2. Number of alive born piglets – effect of weaning time and parity number 

 

Lower parity females, especially primiparous sows, have longer weaning-to-

first-service and weaning to conception intervals (BRIT, 1992) lighter litter weaning 

weights, and smaller subsequent litter sizes (CLARK, 1986). 

The number of pigs born alive commonly increases with the parity number of 

the sow (SURIYASOMBOON et al., 2006). However, MORROW et al. (1992) in the USA 

reported that 41% of the herds and 54% of the sows show a decrease or similar 

number of piglets born alive in the second parity compared to the first parity sows, 

phenomenon called the second-litter syndrome.  

As parity increases, piglet birth weights also increase, suggesting that once  

a sow has farrowed at least once, anatomical changes allow greater fetal development 

in subsequent litters. There was a positive trend in birth weights of piglets with 

increasing rank of parity. From the first parity, birth weights increased gradually, 

cumulated on the fifth parity, and then gradually decreased to the tenth parity 

(ČECHOVÁ, 2006). 

Fertility of sow is not equal during the whole life. It increases from specific 

age and then it stays on the same level or mildly decreases. In sows number of piglets 

in a litter grows from the first till 3rd – 5th litter – period when sow reaches peak of 

Current effect: F(6, 1982)=,60651, p=,72534
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the fertility. On 6th and next litter sows become pregnant reliably but they have more 

dead born piglets (FISCHER, 2004). 

5.4 Effect of genotype 

Table 7 shows a significant statistical difference in the weaning averages 

between weaning at day 21 and day 28. Weaning at day 28 showed an increase in 

 the average alive born piglets of about 1.2 piglets (P < 0.05). 

Table 7. Number of alive born piglets – effect of genotype 

Weaning NL 𝑥 sx̄ -95.00 % +95.00 % 

21 days 1 067 12.3a 0.13 12.0 12.6 

28 days 929 13.5b 0.12 13.2 13.7 

a,b – means with different letters differ significantly at P < 0.05  

The table 8 shows that Large White breed had the highest average number of 

alive born piglets with an increase of (0.8 piglet) compared to the lowest recorded 

with the Landrace breed. The combinations of LW  L had a higher average of 

piglets of about (0.6 piglet) compared to the combinations of L  LW. No significant 

differences were in the averages among sows of different genotypes. The breed of 

Landrace had the highest standard deviation of the mean with (0.3).  

Table 8. Number of alive born piglets – effect of genotype 

Genotype NL 𝑥 sx̄ -95.00 % +95.00 % 

LW 595 13.2 0.1 13.0 13.5 

L 135 12.4 0.3 11.9 13.0 

LW  L 763 13.1 0.1 12.9 13.3 

L  LW 209 12.5 0.2 12.1 13.0 

Crossing 294 13.1 0.2 12.7 13.5 

The graph 3 shows a huge noticeable variance in the Landrace breed when 

weaned at day 21 and a high variance with the combination of Landrace  Large 
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White. As for the weaning at day 28 it was noticed that the crossing sows had the 

highest variance. 

Graph 3. Number of alive born piglets – effect of weaning time and genotype 

 

ŠPRYSL et al. (2010) say that the decisive step of breeders is the choice of 

suitable genotypes of sows ensuring profitable pig production. The genetics of sows 

and the order of litter have an impact on the number of live born piglets (COZLER  

et al., 1998). 

5.5 Effect of age at first farrowing 

Graph 4 shows the correlation and regression relationships between the age at 

the first farrowing of gilts and number of born piglets.  

The correlation coefficients between the age of gilts at the first farrowing and 

the number of total born piglets (r = 0.05) and the number of alive born piglets  

(r = 0.06) were evaluated as low, not statistically significant. 

 

 

Current effect: F(4, 1986)=2,3776, p=,04990

The vertical bars indicate the 0,95 confidence intervals
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Graph 4. Effect of age at the first farrowing of gilt to number of piglets 

 

The table 9 shows the average age at first farrowing at 360.1 days with  

an average of total born piglets being (13.8 piglets) and the average alive born piglets 

being (12.3 piglets).  

Table 9. Age at first farrowing 

 NL 𝑥 s Min. Max. 

Age at first farrowing (days) 357 360.1 18.1 325.0 410.0 

Total born piglets 357 13.8 3.3 5.0 22.0 

Alive born piglets 357 12.3 3.1 4.0 20.0 

5.6 Effect of gestation length 

Table 10 shows a significant statistical difference between weaning at day 21 

and day 28. Weaning at day 28 showed an increase in the average alive born piglets 

of about 0.9 piglets (P < 0.05). 
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Alive born:   r = 0,06; p = 0,262
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Table 10. Number of alive born piglets – effect of genotype 

Weaning NL 𝑥 sx̄ -95.00 % +95.00 % 

21 days 1 067 12.6a 0.10 12.4 12.8 

28 days 929 13.5b 0.10 13.3 13.8 

a,b – means with different letters differ significantly at P < 0.05 

Table 11 shows a statistical difference in the average number of alive born 

piglets with sows equal to or less than 114 days had a higher average of about  

0.8 piglets (P < 0.05) compared to gestation length equal to or more than 115 days. 

Table 11. Number of alive born piglets – effect of gestation length 

Gestation NL 𝑥 sx̄ -95.00 % +95.00 % 

 114 days 804 13.5a 0.11 13.3 13.7 

 115 days 1 192 12.7b 0.09 12.5 12.9 

a,b – means with different letters differ significantly at P < 0.05 

Graph 5. Number of alive born piglets – effect of weaning time and gestation length 

 

Current effect: F(1, 1992)=,74451, p=,38832

The vertical bars indicate the 0.95 confidence intervals
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The duration of gestation in sows can be influenced by a variety of factors, 

including parity, litter size, season and genetic background (SASAKI and KOKETSU, 

2007; RYDHMER et al., 2008). Longer gestation length is related to a shorter duration 

of farrowing and has been associated with a higher occurrence of stillbirths. 

RYDHMER et al. (2008), for example, observed that sows with a gestation length 

<112 days had more stillborn neonates and fewer live born piglets, compared to 

those with a gestation length of 114–117 days; while in their study. SASAKI and 

KOKETSU (2007) reported that sows with a higher total number of piglets born had 

shorter gestation length.  

In swine, longer gestation length positively correlates with piglet 

survivability, however, stillborn piglets are more frequent. Heavier birth weights also 

normally accompany longer gestation length (AUDREY EMERY,2018). 

5.7 Effect of farrowing interval 

The farrowing interval had a higher average number of alive born piglets 

when weaned at day 28 with an increase of 0.9 piglet (P < 0.05) compared to 

weaning at day 21 (table 12). 

Table 12. Number of alive born piglets – effect of weaning time 

Weaning NL 𝑥 sx̄ -95.00 % +95.00 % 

21days 879 12.6a 0.15 12.3 12.9 

28 days 798 13.5b 0.12 13.3 13.8 

a,b – means with different letters differ significantly at P < 0.05 

The table 13 shows how the farrowing interval with  146 days had a greater 

average number of alive born piglets by 0.2 piglet in comparison to the average when 

the farrowing interval was  145 days. 

Table 13. Number of alive born piglets – effect of farrowing interval 
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Farrowing 

interval 
NL 𝑥 sx̄ -95.00 % +95.00 % 

 145 days 977 13.0 0.12 12.8 13.2 

 146 days 700 13.2 0.16 12.9 13.5 

Graph 6. Number of alive born piglets – effect of weaning time and farrowing interval 

 

As lactation length decreases there is an increase in the weaning-to-estrus 

interval, a decrease in farrowing rate, a decrease in subsequent litter size and  

an increase in pigs weaned per sow per year (DONALD et al., 1997). 

5.8 Effect of weaning to conception interval 

The table 14 shows an increase in the average to the number of alive born 

piglets at day 28 with an increase of 0.9 piglet (P < 0.05) compared to day 21. 

Current effect: F(1, 1673)=,16414, p=,68542

The vertical bars indicate the 0.95 confidence intervals
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Table 14. Number of alive born piglets – effect of weaning time 

Weaning NL 𝑥 sx̄ -95.00 % +95.00 % 

21days 1 042 12.6a 0.10 12.4 12.8 

28 days 798 13.5b 0.11 13.3 13.7 

a,b – means with different letters differ significantly at P < 0.05 

The table 15 shows an increase in the average to the number of alive born 

piglets in sows with weaning to conception interval (WCI)  4 days with an increase 

of 0.5 piglet (P < 0.05) compared to WCI  5 days. 

Table 15. Number of alive born piglets – effect of WCI 

WCI NL 𝑥 sx̄ -95,00 % +95,00 % 

 4 days 1 038 13.3a 0.10 13.1 13.5 

 5 days 802 12.8b 0.11 12.6 13.0 

a,b – means with different letters differ significantly at P < 0.05 

Graph 7. Number of alive born piglets – effect of weaning time and WCI 

 

Current effect: F(1, 1836)=,36419, p=,54626

The vertical bars indicate the 0.95 confidence intervals
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According to the PIC methodology (2017), the target is that the weaning to 

the first farrowing interval is below 6 days for sows after litter and 21 days below  

5.5 days for sows with lactation duration and 28 days below 5 days for sows with 

lactation duration 28 days. 
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6. Conclusion and recommendations 

The aim of the master´s thesis was analysed the effects of the length of 

lactation between weaning after 21 days (2013–2015) and 28 days (2016–2019) in 

the commercial farm. 

1. Basic statistics 

− The number of total born piglets was higher to the sows that weaned at day 28 

(15.0 piglets) by 0.5 piglet compared to day 21. The number of alive born piglets 

was higher when weaned at 28 days (13.5 piglets) by 1.0 piglet compared at day 

21. The average was greater weaning at 28 days (11.5 piglets) showing  

an increase of 0.7 piglet.  

− There was a higher percentage of stillborn piglets to the sows that weaned at day 

21 (13.8%) with an increase of (3.8%) compared to day 28. In comparison  

the mortality rate showed an increase to the mortality at day 28 (14.8%) with  

an increase of 1.2% compared to day 21. 

2. Effect of year 

− The highest average of number of total born piglets (15.7 piglets) was in 2019 

and the lowest average number of total born piglets was in 2016 (14.2 piglets). 

The difference was 1.5 piglets (P < 0.05). Statistically significant differences 

were between years 2019 : 2013 till 2016. 

− The number of alive born piglets was recorded at its highest in the year 2019 with 

an average of 14.0 piglets which is an increase of 1.6 piglets (P < 0.05) compared 

to the year 2013 which recorded the lowest average of (12.4 piglets). Statistically 

significant differences were between years 2017 : 2013 till 2015; 2018 : 2013 till 

2015 and 2019 : 2013 till 2016. 

3. Effect of parity number 

− As parity increases from parity 1 to parity 4 there is an increase in average alive 

born piglets and from parity 4 till parity 7 then average number starts to decrease 

as the parity increased. The highest average was recorded during parity 4  

(13.5 piglets) and the lowest during parity 7 (12.2 piglets). The difference was 

1.3 piglets (P < 0.05). Statistically significant differences were between parity  

1 : parity 3 and 4 and between parity 7 : parity 3 and 4. 
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4. Effect of genotype 

− Large White breed (13.2 piglets) had the highest average number of alive born 

piglets with an increase of (0.8 piglet) compared to the lowest recorded with  

the Landrace breed (12.4 piglets). The combinations of LW  L (13.1 piglets) 

had a higher average of piglets of about 0.6 piglet compared to the combinations 

of L  LW (12.5 piglets). No significant differences were in the averages among 

sows of different genotypes. 

5. Effect of age at first farrowing 

− The average age at first farrowing at 360.1 days with an average of total born 

piglets being (13.8 piglets) and the average alive born piglets being (12.3 piglets).  

− The correlation coefficients between the age of gilts at the first farrowing and  

the number of total born piglets (r = 0.05) and the number of alive born piglets  

(r = 0.06) were evaluated as low, not statistically significant. 

6. Effect of gestation length 

− A statistical difference in the average number of alive born piglets with sows 

equal to or less than 114 days (13.5 piglets) had a higher average of about  

0.8 piglets (P < 0.05) compared to gestation length equal to or more than  

115 days (12.7 piglets). 

7. Effect of farrowing interval 

− The farrowing interval with  146 days (13.2 piglets) had a greater average 

number of alive born piglets by 0.2 piglet in comparison to the average when  

the farrowing interval was  145 days (13.0 piglets). 

8. Effect of weaning to conception interval (WCI) 

− There was an increase in the average to the number of alive born piglets WCI  

 4 days (13.3 piglets) with an increase of 0.5 piglet (P < 0.05) compared to WCI 

 5 days (12.8 piglets). 
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Recommendations for practice 

For future practice I would like to recommend the following ideas and practices. 

1. Number of total number of piglets 

− In order to attain a higher number of weaned piglets per year from sows it is 

advised to shorten the length of lactation though this is related to low weaning 

weights. 

− Extension of lactation length increases the weaning weight of the piglets but also 

increases the risk of crushing or piglet mortality. 

− Extension of lactation length requires better quality of personnel as well as  

the technology. 

2. Improved quality of personnel 

− The presence of personnel during the labour plays a huge role in the successful 

survival of both the piglets and the sow, this is because they can quickly 

intervene during the labour if necessary. 

− Importance of training the personnel in accordance with the modern methods and 

technologies in reproduction. 

− Introducing the importance of night shifts to the personnel as the most mortality 

cases after birth occur during the night hours. Due to the high frequency of 

natural births and higher mortality of piglets at night, the presence of a night 

nurse is not only necessary but also economically advantageous. The presence of 

a care taker during night births is also the subject of a subsidy under the welfare 

improvement program. 

3. Milk intake 

− For the survival of the piglets, colostrum intake within the first hours after birth is 

essential for the survival of the piglets till they are weaned. 

− Use of split sucking method to allow the smaller or weaker piglets to suck on 

milk. 

4. Genotype and modern technologies 

− Due to the changes in the sows reproduction technologies and genetic progress,  

it has been noted that since 2013, the average number of piglets born has 

increased over the years. 
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− To maximize the genetic potential of the sows I would advise the use of hyper 

prolific lines as they have higher average of total piglets born even in higher 

parities. 

− Technologies used should be in accordance with the welfare of the sows and 

piglets. 

5. Effects of years 

− During hot summer years it was noticed that the sow reproduction was affected 

by the high temperatures. The sows reduced on feed intake which affected 

 the fertility of some sows.  

− It is advised to have good ventilation and air circulation within the farrowing 

sections as well as unlimited access to drinking water. It is also advised to 

sprinkle the sows with cool water to cool down their bodies due to sensitivity to 

high temperatures. The high temperatures have a negative impact on estrus of  

the sows which means that the sows have irregular returns to estrus, reduced litter 

size as well as reduced milk yield. 

6. Parity number 

− I would advise to use the sows till the 7th parity and after repopulation is 

necessary as they begin to have low number of piglets as well as reduced milk 

yield. 

7. Age at first farrowing 

− Starting the reproductive cycle earlier shortens the unproductive period, which 

has a positive effect on the economy of production though the physiological and 

somatic state of development of sows may be insufficient to the birth and rearing 

of numerous offspring. 

− Age at first farrowing primarily depends on the effectiveness of the first service. 

Serviced gilts in the second spontaneous estrus, provides the optimal period for 

the physical and hormonal development of the gilts while starting  

the reproduction considering that every inefficient servicing prolongs the age of 

farrowing of gilts but does not show any significant effects on their reproductive 

performance. 

− To achieve a higher number of piglets, the gilts must be serviced within  

9 months at the latest which increases the number of piglets per year. 
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− Service of gilts later than 230 days of age is also the subject of a subsidy under 

the welfare improvement program. 

8. Gestation 

− Non-pregnant, non-lactating females decrease the reproductive efficiency and 

increase the number of unproductive days. They generate production costs and 

occupy space in breeding and gestation facilities, yet they do not participate 

actively in the production of piglets. To avoid this I would advise early diagnosis 

of pregnancy so that the non-pregnant gilt or swine can be repeatedly 

inseminated when the return to estrus. 

9. Weaning age 

− Weaning age depends on the level of zoo technical management of each farm and 

technologies. It also depends on the quality of zoo technical care. Below are  

a few advantages of weaning at day 21 and 28. 

a) Weaning at 21 days 

Benefits or advantages 

− Higher number of litters per year, 

− Better condition of sows (sows breastfeed 7 days less, do not lose much 

weight). 

Disadvantages 

− Lower piglet weight at weaning higher costs of feeding piglets after 

weaning (the cheapest feed for piglets is breast milk) 

b) Weaning at 28 days 

Benefits or advantages 

− Higher piglet weight at weaning, these piglets grow better in later stages 

of fattening, 

− From the sow’s point of view – the uterine involution is terminated  

(the sow can get pregnant easily) and lactation is already behind the top, 

− In accordance with the welfare standards. 

Disadvantages 

− Lower number of litters per year (by 0.1–0.2), higher demands on sows' 

nutrition at the time of breast-feeding (but lower costs than feeding piglets 

with milk replacer). 

  



42 

 

 7. References 

ANDERSON, L.L. Pig. In: Hafez ESE (Editor). Reproduction in Farm Animals.  

6th edition. Lea & Febiger, Philadelphia, USA. 1993, 343-360. 

ALMOND, P.K. and G. BILKEI, Seasonal infertility in large pig production units in an 

Eastern-European climate. Australian Veterinary Journal. 2005, 83(6), 344-346. 

ISSN 0005-0423. 

ARC, 1981. The Nutrient Requirements of Pigs. C.A.B., Slough, 307 pp. 

BARTOL, F.F., WILEY, A.A., MILLER, D.J., SILVA, A.J., ROBERTS, K.E., DAVOLT, 

M.L.P., CHEN, J.C., FRANKSHUN, A.L., CAMP, M.E., RAHMAN, K.M., et al. 

Lactation biology symposium: Lactocrine signaling and developmental 

programming. Journal of Animal Science. 2013, 91(2), 696-705.  

BELSTRA, B.A., FLOWERS W.L., SEE M.T. Factors affecting temporal relationships 

between estrus and ovulation in commercial sow farms. Animal Reproduction 

Science. 2004, 84(3-4), 377-394.  

Borges V. F., Bernardi M. L., Bortolozzo F. P., Wentz I. (2005) Risk factors for 

stillbirth and foetal mummification in four Brazilian swine herds. Preventive 

Veterinary Medicine 70, 165-176. 

BOOMGARDT, J., BAKER, D.H., JENSEN, A.H., HARMON, B.G. Effect of dietary lysine 

levels on al-day lactation performance of first-litter sows. Journal of Animal 

Science. 1972, 34(3), 408-410. 

BRITT, J.H. Progress in improving fertility through simultaneous efforts in the 

research laboratory and on the farm. Proc. Minnesota Swine Conference for 

Veterinarians. 1992, 19, 57-74. 

CANARIO, L., CANTONI, E., LE BIHAN, E., CARITEZ, J. C., BILLON, Y., BIDANEL, J. P., 

FOULLEY, J. L. Between-breed variability of stillbirth and its relationship with 

sow and piglet characteristics. Journal of Animal Science. 2006, 84(12),  

3185-3196. 

ČECHOVÁ, M. Vyhodnocení vlivu hybridní kombinace, pohlaví, pořadí vrhu a počtu 

všech narozených selat ve vrhu na porodní hmotnost selat. Brno: Folia 

Universitatis Agriculturae et Silviculturae Mendelianae Brunensis. 2006. 45 s. 



43 

 

CLARK, L.K., LEMAN, A.D. Factors that influence litter size in pigs: Part 1. Pig News 

Information. 1986, 7, 303-310. 

CLARK, L.K., LEMAN, A.D. Factors that influence litter size in swine: Panty 3 

through 7 females. Journal of the American Veterinary Medical Association. 

1987, 191, 49-58. 

CLARK, L.M., LEMAN, A.D. The effects of weaning age on subsequent litter size and 

farrowing rate in a large U.S. confinement unit. Proceedings of the International 

Pig Veterinary Society. 1984, 8, 357. 

CPBA. 2017. Plemenné standardy a chovné cíle (Czech language). Czech Pig 

Breeders Association. Available at:  

http://www.schpcm.cz/slechteni/metodiky/metodiky.asp [Accessed 7 August 2017]. 

Correa J. C. S., Alzina-López A., Rivera J. L. S. (2007) Evaluation of three models 

and risk factorsassociated with stillborn piglets in Yucatan, Mexico. Téc Pecu 

Méx 45(2) 227-236. 

DEVILLERS, N., FARMER, C., LE DIVIDICH, J., PRUNIER, A. Variability of colostrum 

yield and colostrum intake in pigs. Animal. 2007, 1(7), 1033-1041. 

DEVILLERS, N., VAN MILGEN, J., PRUNIER, A., LE DIVIDICH, J. Estimation of 

colostrum intake in the neonatal pig. Animal Science. 2004, 78 (2): 305-313. 

Dewey C E, Martin S W, Friendship R M and Wilson M R 1994 The effect on litter 

size of previous lactation length and previous weaning-to-conception interval in 

Ontario swine. Preventive Veterinary Medicine 18: 213–223. 

DIAL, G.D., MARSH, W.E., POLSON, D.D., VAILLANCOURT, J.P. Reproductive failure: 

differential diagnosis. In: LEMAN, A.D., STRAW, B.E, MENGELING, W.L., 

D’ALLAIRE, S., TAYLOR, D.J. (eds), Diseases of Swine. Ames. IA: Iowa State 

University Press. 1992, 7, 88-137. 

DIAL, G.D., WISEMAN, B.S., DAVIES, P.R., MARSH, W.E., MOLITOR, T.W., 

MORRISON, R.B., THAWLEY, D.G. Strategies employed in the United States for 

improving health of swine. Pigs News and Information. 1992, 13: 111-123. 



44 

 

DOVE, C.R. Farrowing and lactation in the sow and gilt. The University of Georgia 

and Fort Valley State University. 2009, Bulletin 872.  

ELIASSON, CH., ISBERG, S. Production and composition of sow milk. Uppsala: 

University of Agricultural Sciences, 2011. 

ELSLEY, F.W.H., 1971. ADAS Q. Rev., 1: 30. Cited by ARC, 1981. 

FAHMY, M.H. Factors influencing the weaning to oestrous interval in swine:  

a review. World Review of Animal Production. 1981, 17(2), 15-28. 

FARMER, C., QUESNEL, H. Nutritional, hormonal, and environmental effects on 

colostrum in sows. Journal of Animal Science. 2009, 87(13), Supplement: 1,  

56-65. 

FISCHER, K., 2004. Analysis of endo-and exogenous impacts on the amount of 

embryonic and perinatal piglet losses. In: Pig Reproduction and Natural 

Additives. Workshop. Kostelec nad Orlicí: VÚŽV, 2004. 13-23. 

GILL, P. Managing reproduction – critical control points in exceeding 30 pigs per 

sow and year. London Swine Conference – Today’s Challenges … Tomorrow’s 

Opportunities. London, Ontario. 2007, 171-184. 

Grandinson K., Lund M. S., Rydhmer L., Strandberg E. (2002) Genetic parameters 

for the piglet mortality traits crushing, stillbirth and total mortality, and their 

relation to birth weight. Journalof Animal Science 52, 167-173. 

HERMENT, A., RUNAVOT, J.P., BIDANEL, J.P. An evaluation of hyperprolificacy in the 

pig. Journées de la Recherche Porcine. 1994. 26: 215-319. 

HILLEY, H.D., DIAL, G.D., HAGEN, J., ALMOND, G.W., PRESSING, A.L. The influence 

of panty, season of the year, number of mattings, and previous lactation length on 

the number of pigs born alive to multiparous sows. Proceedings of International 

Pig Veterinary Society (IPVS) Congress. 1986; 9:24. 

JEDLIČKA, Martin. Chov prasat 2014 aneb O čem se mluví. Náš chov. 2014, roč. 

74, č. 4, s. 47–50. ISSN 0027-8068. 

KERNEROVÁ, N, V. MATOUŠEK, J. KORČÁKOVÁ and K. HYŠPLEROVÁ. 

Factors influencing reproduction performance in sows. Research in Pig Breeding. 

2012, vol. 6, no. 1, p. 20–27. ISSN 1803-2303. 



45 

 

King V L, Koketsu Y, Reeves D, Xue J and Dial G D 1998 Management factors 

associated with swine  breeding herd productivity in the United States. Preventive 

Veterinary Medicine 35: 255-264. 

KIM, S.W., EASTER, R.A., HURLEY W.L. The regression of unsuckled mammary 

glands during lactation in sows: the influence of lactation stage, dietary nutrients, 

and litter size. Journal of Animal Science. 2001, 79(10), 2659-2668.  

KIM, S.W., HURLEY, W.L., HAN, I.K., EASTER, R.A. Changes in tissue composition 

associated with mammary gland growth during lactation in sows. Journal of 

Animal Science. 1999, 77(9), 2510-2516. 

KIM, S.W., WU, G. Regulatory role for amino acids in mammary gland growth and 

milk synthesis. Amino Acids. 2009. 37(1), 89-95. 

KLOBASA, F, Werhaln E,B utler JE.Composition of sow milk during 

lactation.Journal of Animal Science 1987;64:1458-66. 

KNOX, R. Making changes to get to 30 pigs/sow/year. London Swine Conference – 

Production at the Leading Edge. London, Ontario. 2005b. 143-149.  

KNOX, V.R., RODRIGUEZ, S.L. Factors influencing oestrus and ovulation in weaned 

sows as determined by transrectal ultrasound. Journal of Animal Science, 2001, 

79(12), 2957- 2963. 

KOKETSU, Y., DIAL, G.D. Factors influencing the postweaning reproductive 

performance of sows on commercial farms. Theriogenology. 1997, 47(7),  

1445-1461. 

KOKETSU, Y., DIAL, G.D. Interactions between the associations of parity, lactation 

length, and weaning-to-conception interval with subsequent litter size in swine 

herds using early weaning. Preventive Veterinary Medicine. 1998. 37(1-4), 

113-120. 

KOKETSU, Y., DIAL, G.D., PETTIGREW, J.E., XUE, J.L., YANG, H., LUCIA, T. Influence 

of lactation length and feed intake on reproductive performance and blood 

concentrations of glucose, insulin and luteinizing hormone in primiparous sows. 

Animal Reproduction Science. 1998, 52(2), 153-163. 



46 

 

KOKETSU, Y., TANI, S., IIDA, R. Factors for improving reproductive performance of 

sows and herd productivity in commercial breeding herds. Porcine Health 

Management. 2017, 3(UNSP 1).  

KOKETSU, Y., DIAL, G.D., PETTIGREW J.E., MARSH, W.E., KING, V.L. 

Characterization of feed intake patterns during lactation in commercial swine 

herds. Journal of Animal Science. 1996, 74(6), 1202-1210. 

KRUPOVÁ, Z., ŽÁKOVÁ, E., KRUPA, E., JELÍNKOVÁ, V. Aktuální produkční ukazatele 

šlechtitelských chovů prasat v ČR. Náš chov. 2016, 76(1), 62-66.  

Le Dividich, J.; Rooke, J.A.; Herpin, P. Nutritional and immunological importance 

of colostrum for the new-born pig. J. Agric. Sci. 2005, 143, 469–485LOISEL, F., 

FARMER, C., RAMAEKERS, P., QUESNEL, H. Colostrum yield and piglet growth 

during lactation are related to gilt metabolic and hepatic status prepartum. 

Journal of Animal Science. 2014, 92(7), 2931-2941. 

Lay D. C., Matteri Jr. R. L., Carroll J. A., Fangman T. J., Safranski T. J. 

(2002)Preweaningsurvival in swine. Journal of Animal Science 80, E74-E86 

Leenhouwers J. I., van der Lende T., Knol E. F. (1999) Analysis of stillbirth in 

different lines ofpig. Livestock Production Science 57, 243-253.  

LUCIA, T., CORREA, M.N., DESCHAMPS, J.C., BIANCHI, I., DONIN, M.A., MACHADO, 

A.C., MEINCKE, W., MATHEUS, J.E.M. Risk factors for stillbirths in two swine 

farms in the south of Brazil. Preventive Veterinary Medicine. 2002, 53(4),  

285-292.  

MALÁŠEK, Jiří. Reprodukce v chovech prasat I.: Porody prasnic. Náš chov. 2015, 

roč. 75, č. 4, s. 59–62. ISSN 0027-8068. 

Marchant JN, Rudd AR, Mendl MT, Broom DM, Meredith MJ,Corning S, Simmins 

PH. 2000. Timing and causes of pigletmortality in alternative and conventional 

farrowing sys-tems. Vet Rec. 147:209–214. 

MARSH, W.E., VAN LIER, P., DIAL, G.D. A profile of swine production in North 

America. I. PigCHAMP breeding herd data analysis for 1990. In: Proceedings of 

the 12th Int. Pig Vet. Soc. Cong., The Hague, Holland. 1992, p. 584. 

MANJARIN, R., ZAMORA, V., WU, G., STEIBEL, J.P., KIRKWOOD, R.N., TAYLOR, N.P., 

Wils-Plotz, E., Trifilo, K., Trottier, N.L. Effect of amino acids supply in reduced 



47 

 

crude protein diets on performance, efficiency of mammary uptake, and 

transporter gene expression in lactating sows. Journal of Animal Science. 2012, 

90(9), 3088-3100.  

MATOUŠEK et al. Speciální Zootechnika. České Budějovice: ZF JU, 1996. ISBN 80-

7040 158-3.  

MCGLONE, J., POND, W.G. Pig production: biological principles and applications. 

Clifton Park, NY: Thomson/Delmar Learning, 2003. ISBN 0-8273-8484-X.  

MCGLONE J.J., STANSBURY W.F., TRIBBLE L.F. Management of lactating sows 

during heat stress: effects of water drip, snout coolers, floor type and a high 

energy - density diet. Journal of Animal Science. 1988, 66(4), 885-891. 

MORROW, W.M., LEMAN, A.D., WILLIAMSON, N.B., MORRISON, R.B., ROBINSON, 

R.A. An epidemiological investigation of reduced second-litter size in swine. 

Preventive Veterinary Medicine. 1992, 12(1-2), 15-26. 

O’GRADY, J.F., LYNCH, P.B., KEMEY, P.A. Voluntary feed intake by lactating sows. 

Livestock Production Science. 1985, 12(4), 355-365. 

PRUNIER, A., HEINONEN, M., QUESNEL, H. High physiological demands in intensively 

raised pigs: impact on health and welfare. Animal. 2010, 4(6), 886-898.  

PULKRÁBEK, J. et al. Chov prasat. Praha: Profi Press, 2005. ISBN 80-86726-11-8. 

QUESNEL, H. Colostrum production by sows: variability of colostrum yield and 

immunoglobulin G concentrations. Animal. 2011, 5(10), 1546-1553.  

ROESE G., TAYLOR, G. Basic pig husbandry – the weaner. State of New South 

Wales: NSW Department of Primary Industries, 2006. ISSN 1832-6668. 

RYDHMER, L., LUNDEHEIM, N., CANARIO, L. Genetic correlations between gestation 

length, piglet survival and early growth. Livestock Science. 2008, 115(2-3),  

287-293.  

STERNING, M., RYDHMER, L., ELIASSON-SELLING, L. Relationships between age at 

puberty and interval from weaning to estrus and between estrus signs at puberty 

and after the first weaning in pigs. Journal of Animal Science. 1998, 76(2),  

353-359. 



48 

 

STRATHE, A.V., BRUUN, T.S., ZERRAHN, J.E., TAUSON, A.H., HANSEN, C.F.  

The effect of increasing the dietary valine-to-lysine ratio on sow metabolism, 

milk production, and litter growth. Journal of Animal Science. 2016, 94(1),  

155-164.  

STUPKA, R., ŠPRYSL, M., ČÍTEK, J. Základy chovu prasat. Praha: PowerPrint, 2009. 

ISBN 978-80-904011-2-9. 

SURIYASOMBOON, A., LUNDEHEIM, N., KUNAVONGKRIT, A., EINARSSON, S. Effect of 

temperature and humidity on reproductive performance of crossbred sows in 

Thailand. Theriogenology. 2006. 65(3), 606-628. 

SZOSTAK, B., PRZYKAZA, L. The age analysis of first farrowing of gilts Polish Large 

White and Polish Landrace breed at pig breed farms in Lublin province. Roczniki 

Naukowe Stowarzyszenia Ekonomistów Rolnictwa i Agrobiznesu. 2010, 12(7), 

114-117. 

SZULC, K., BUCZYŃSKI, J.Т., SKRZYPCZAK, E. Effect of the age of the first farrowing 

on the selected breeding performance traits of Redone sows. Roczniki Naukowe 

Polskiego Towarzystwa Zootechnicznego. 2009, 5(3), 85-92. 

ŠPRYSL, M., ČITEK, J., STUPKA, R., 2010: Monitoring of the reproduction 

performance hybrid pigs by help of field tests. Res. pig breeding, 4,1: 37–40. 

ISSN 1802-7547. 

THEIL P.K., LAURIDSEN C., QUESNEL H. Neonatal piglet survival: Impact of sow 

nutrition around parturition on fetal glycogen deposition and production and 

composition of colostrum and transient milk. Animal. 2014, 8(7), 1021-1030.  

TUMMARUK, P., LUNDEHEIM, N., EINARSSON, S., DALIN, A.M. Effect of birth litter 

size, birth parity number, growth rate, backfat thickness and age at first mating of 

gilts on their reproductive performance as sows. Animal Reproduction Science. 

2001, 66(3-4), 225-237. 

TUMMARUK, P., PEARODWONG, P. Postparturient disorders and backfat loss in 

tropical sows associated with parity, farrowing duration and type of antibiotic. 

Tropical Animal Health and Production. 2015, 47(8), 457-1464. 

Vanderhaeghe C, Dewulf J, Jourquin J, de Kruif A, Maes D. Incidence and 

prevention of early parturition in sows. Re-prod Domest Anim. 2011;46:428–433  



49 

 

VEJČÍK, A. et al. Chov hospodářských zvířat. Č. Budějovice: ZF JU, 2001. ISBN 80-

7040-514-7.  

VÁCLAVKOVÁ, EVA. Biologické předpoklady úspěšné reprodukce prasat. Náš 

chov. 2010, 69(2), 32-33. ISSN 0027-8068. 

WEBER, R., KEIL, N.M., FEHR, M., HORAT, R. Factors affecting piglet mortality in 

loose farrowing systems on commercial farms. Livestock Science. 2009, 124(1-3), 

216-222. 

Wegner, Kerstin & Lambertz, Christian & Daş, Gürbüz & Reiner, G. & Gauly, 

Matthias. (2014). Climatic effects on sow fertility and piglet survival under 

influence of a moderate climate. animal. 8. 10.1017/S1751731114001219. 

XUE, J.L., DIAL, G.D., MARSH, W.E., DAVIES, P.R., MOMONT, H.W. Influence of 

lactation length on sow productivity. Livestock Production Science. 1993, 34 

(3-4), 253-265.  

ZALENSKI, H.M., HACKER, R.R. Variables related to the progress of parturition and 

probability of stillbirth in swine. Canadian Veterinary Journal. 1993, 34(2),  

109-113. 

 

Internet sources 

ALMOND, D.W. Seasonal infertility in female pigs. [on line]. [cit. 2.3.2018]. 

Accessiblefrom: 

https://projects.ncsu.edu/project/swine_extension/healthyhogs/book1992/almond

1.htm 

ALTHOUSE, G.C., M. DILLEY and D.G. JONES. Breeding Management in Pigs. 

Veterinary Manual. 2015. [on line]. [cit. 2.3.2018]. Accessible from: 

http://www.msdvetmanual.com/management-and-nutrition/management-of- 

eproduction-pigs/breeding-management-in-pigs#v3313940 

ČECHOVÁ, M. Reprodukční a produkční ukazatele chovu prasat. Chovzvirat.cz. 2015. 

[on line]. [cit. 08.6.2020]. Accessible from: http://www.chovzvirat.cz/clanek/714-

reprodukcni-a-produkcni-uzitkove-vlastnostiprasat/ 

https://projects.ncsu.edu/project/swine_extension/healthyhogs/book1992/almond1.htm
https://projects.ncsu.edu/project/swine_extension/healthyhogs/book1992/almond1.htm
http://www.msdvetmanual.com/management-and-nutrition/management-of-reproduction-pigs/breeding-management-in-pigs%23v3313940
http://www.msdvetmanual.com/management-and-nutrition/management-of-reproduction-pigs/breeding-management-in-pigs%23v3313940
http://www.chovzvirat.cz/clanek/714-reprodukcni-a-produkcni-uzitkove-vlastnostiprasat/
http://www.chovzvirat.cz/clanek/714-reprodukcni-a-produkcni-uzitkove-vlastnostiprasat/


50 

 

Indiana, Michigan, and Ohio Swine Nutrition Guide. The Pig Site. 1998. [on line]. 

[cit. 08.6.2020]. Accessible from:  

 http://www.thepigsite.com/articles/336/indiana-michigan-and-ohio-swine-

nutrition-guide/ 

The different breeds of swine. The Pig site. [on line]. [cit. 08.6.2020]. Accessible 

from: 

http://www.thepigsite.com/focus/advertiser/3661/the-different-breeds-of-swine-

large-white-large-white-pig-breed-large-white-gilts-sows-and-boars 

JEDLIČKA, Martin. Předpoklady úspěšné reprodukce. Náš Chov. 2012, [cit. 

28.1.2019], Accessible from: 

  https://naschov.cz/predpoklady-uspesne-reprodukce/ 

Czech Improved White. The pig site [on line]. [cit. 08.6.2020]. Accessible from: 

https://thepigsite.com/breeds/czech-improved-white 

Plemena Prasat. Mateřská Pozice .2009. . [on line]. [cit. 08.6.2020]. Accessible from: 

https://www.zootechnika.cz/clanky/chov-prasat/plemena-prasat/plemena-prasat---

materska-pozice.html 

GORDON K. Reproductive Management of Pigs[on line].[cit. 08.6.2020]. Accessible 

from: 

http://animalbiosciences.uoguelph.ca/~gking/Ag_2350/pigrepro.htm 

MSD Manual. Veterinary Manual, Management and nutrition [on line].[cit. 

08.6.2020]. Accessible from: 

https://www.msdvetmanual.com/management-and-nutrition/management-of- 

reproduction-pigs/breeding-management-in-pigs). 

http://www.thepigsite.com/articles/336/indiana-michigan-and-ohio-swine-nutrition-guide/
http://www.thepigsite.com/articles/336/indiana-michigan-and-ohio-swine-nutrition-guide/
http://www.thepigsite.com/focus/advertiser/3661/the-different-breeds-of-swine-large-white-large-white-pig-breed-large-white-gilts-sows-and-boars
http://www.thepigsite.com/focus/advertiser/3661/the-different-breeds-of-swine-large-white-large-white-pig-breed-large-white-gilts-sows-and-boars
https://thepigsite.com/breeds/czech-improved-white
https://www.zootechnika.cz/clanky/chov-prasat/plemena-prasat/plemena-prasat---materska-pozice.html
https://www.zootechnika.cz/clanky/chov-prasat/plemena-prasat/plemena-prasat---materska-pozice.html
http://animalbiosciences.uoguelph.ca/~gking/Ag_2350/pigrepro.htm

