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ABSTRACT 

 

Reduced fertility of boars and sows during the warmer period of the year significantly 

reduces the reproductive efficiency of pigs in intensive production. The aim of this study was 

to determine whether the application of intrauterine (postcervical) artificial insemination (AI), 

with twice reduced dose volume (50 mL) and the number of spermatozoa per dose (2x109), 

compared to the classical intracervical insemination (dose volume 50 mL with 4x109 

spermatozoa), can increase the fertility of sows inseminated in the warm season of the year. 

After classical intracervical insemination, farrowing rate was significantly (P<0.01) lower in 

the warmer (80% and 76.7%), compared to the cold period (66.7% and 53.3%), using both 

spermatozoa number per dose (4x109 or 2x109). Using new intrauterine (postcervical) AI 

technology, the farrowing rate was not significantly different (P>0.05), neither depending on 

the season, or depending on the number of spermatozoa per dose (78% and 75% in warm, or 

86% and 83% in cold season of the year). The results show that the use of intrauterine 

insemination, with doses twice reduced in volume and sperm number, can significantly reduce 

the negative impact of the warm season on sows fertility. 
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INTRODUCTION 

 

        Significantly lower parameters of sows fertility within the warmer part of the year, is 

permanently demonstrated in the most intensive pig farm units, all over the world, during the 

past 40 years. Reduced sows fertility is manifested in the increased occurrence of anestrous, 

prolonged weaning-to-estrus interval, irregular estrus cycles, reduced farrowing rate and 

lower litter size (Almond, 1992; Stančić, 2005, Xue et al., 1994; Stančić, 1994; Bassett et 

al., 2001; Prunier and Quesnel, 2000; Stančić et al., 2010). The season influences the 

variation of the native sperm quality parameters (ejaculate volume, concentration and total 

sperm in the ejaculate, and progressive motility). It is known that the parameters of sperm 

quality are much worse during the warmer periods of the year. The practical consequence is to 

obtain a smaller number of insemination doses per ejaculate, with reduced ejaculate 

fertilization capacity, on the one side, and reduced sows fertility, on the other side (Setchell, 

1998; Corcuera et al., 2002; Stančić et al., 2003; Okere, 2003). Fertility decreasing during 

the warm season, is associated with negative effects of high ambiental temperature and 

extended daily photoperiod on reproductive function in pigs (Gordon, 1997). 

       In the classical technology of artificial insemination diluted liquid semen doses, 

volume 100 mL, with 3 to 4x109 progressively motile sperm is used (Almin et al., 2006; 

Stančić et al., 2009). In that case, it can be obtained average 21 insemination doses per one 

ejaculate (Singleton, 2001). Insemination dose is usually preserved 1 to 2 days at 17oC, 

before using for insemination (Johnson et al., 2000). However, due to lower values of semen 

fertilization capacity parameters, during the warmer season, significant lower doses number 

can be formed per ejaculate, compared to the cold season. The formation of double 

insemination doses number per ejaculate, with reduced dose volume (50 mL) and sperm 

number (2x109), could be the solution of this problem. On this way, a sufficient number of 

insemination doses per one ejaculate, can be obtained during the warm season. Such reduced 

dose is possible to use with intrauterine insemination technology, while the achieved level of 

sows fertility is similar to that obtained using classical intracervical insemination (doses of 

100 mL volume, with 4x109 spermatozoa) (Vansickle, 2002; Roseboom et al., 2004; 

Mesalira et al., 2005, Serret et al., 2005; Stančić et al., 2006; Stančić et al., 2007; Stančić 

et al., 2008; Stančić et al., 2010). 
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        The aim of this study was to determine whether intrauterine insemination with doses 

of twice reduced volume and sperm number increase the sow fertility during the warm period 

of the year.  

 

MATERIALS AND METHODS 

 

        Classical, intracervical insemination and intrauterine (postcervical) insemination was 

performed with dose volume of 50 mL, contained 4x109 or 2x109 progressively motile sperm. 

Insemination was performed during the warm (May-September) and cold (October-April) 

season. The total of 480 sows, second to the fifth farrowing parity, (60 per each group) was 

inseminated by each insemination procedure and dose sperm number (60x4x2 = 480). 

Insemination was performed in the estrus detected at day 5 after weaning. Lactation lasted 28 

days. The first insemination was carried out 12h, and second 36h after standing estrus 

detection. For conventional insemination were used sterile disposable catheters (Foamtip safe 

blue®), and for intrauterine insemination were used sterile disposable catheters Foamtip 

"Verona"® (Minitübe, Germany). Semen were diluted with BTS1, for short-term storage of 

liquid diluted boar semen (Minitübe, Germany). Value for farrowing rate and litter size were 

recorded. For the statistical analysis, "Statistica 10" software was used. 

 

RESULTS 

 

        Using classical (intracervical) insemination, by both 4x109 or 2x109 progressively 

motile sperm per dose, achieved farrowing rate was statistically significant (P<0.01) lower in 

the warm season (66.7% and 53.3%) compared to the cold season (80% and 76.7%). 

However, farrowing rate, after postcervical (intrauterine) insemination was not significantly 

(P>0.05) varied depending on the season (78.3% and 75% in the warm or 86.7% and 83.3% in 

the cold season). The farrowing rate, after intrauterine insemination, were statistically 

significant (P<0.01) higher, compared to intracervical insemination, both in the warm and 

cold season (Table 1). 
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           Table 1  Effect of insemination method and sperm number i dose on farrowing rate                      

Method of insemination        

Season of year  

Warm  Cold  

4x109 2x109 4x109 2x109 

Classic   
66.7%B 

(40/60) 

53.3% B 

(30/60)  

80.0% A 

(48/60)  

76.7% A 

(44/60)  

Intrauterine  
78.3%A 

(47/60)  

75.0% A 

(45/60)  

86.7% A 

(52/60)  

83.3% A 

(50/60)  

                                AB Values with different superscript are statistically significant (P<0.01). 

                                      In parenthesis: (No. farrowed/No. inseminated).  

 

       Sperm number in a dose had no effect on farrowing rate, within the same season. 

However, the intracervical insemination with reduced dose sperm number (from 4 to 2x109), 

in the warm season, statistically significant (P<0.01) decrease farrowing rate (53.3%), 

compared to the cold season (76.7%), which is not the case with intrauterine insemination 

method (Table 1). 

 

                                    Table 2 Average litter size  at farrowing  

Method of 

insemination        

Litter 

size (n) 

Season of year  

Warm  Cold  

4x109 2x109 4x109 2x109 

Classic   

Live     9.45A 9.53A 10.04B 10.64B 

Dead  0.55 0.59 0.46 0.54 

Total  10.00 10.12 10.50 11.18 

Intrauterine  

Live     10.10B 10.35B 10.48B 10.58B 

Dead  0.50 0.60 0.46 0.48 

Total  10.60 10.95 10.94 11.06 

                                AB Values with different superscript are statistically significant (P<0.01)            

 

       The average number of live born piglets per litter, after intracervical insemination, was 

statistically significant (P<0.01) higher in the cold (10.04 and 10.64) compared to the warm 

season of the year (9.45 and 9.53). After intrauterine insemination, the average number of live 

born piglets did not differ depending on the season (10.10, 10.35, 10.48 and 10.58), but these 
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values were significantly (P<0.01) higher than those obtained after intracervical insemination 

(Table 2). 

 

DISCUSSION 

 

       Our results clearly show that the intrauterine insemination, with double reduced dose 

volume (50 ml) and sperm number (2x109), result in statistically significant (P<0.01) higher 

farrowing rate, in the warm (75%) and in the cold season (83%), compared to the intracevical 

insemination (53% warm and 77% in cold season). The average number of live born piglets 

per litter was significantly (P<0.01) higher after intrauterine insemination with reduced dose 

sperm number, compared to the intracervical insemination, only in the warm season (10.35 vs. 

9.53). 

       Using intrauterine (postcervical) insemination with different doses volume (100, 85, 50, 

30 and 20 mL) and different sperm number per dose (4, 3, 1.5 and 1x109), result with 78 and 

96% farrowing rate and 9 to 12 live born piglets per litter (Vansickle, 2002; Roseboom et al., 

2004; Mesalira et al., 2005, Serret et al., 2005; Stančić et al., 2006; Stančić et al., 2007; 

Stančić et al., 2008; Stančić et al., 2010). By the sperm deposition in the cranial parts of the 

female reproductive tract (the body of the uterus, uterine horns, uterotubal junction or 

fallopian tubes), the volume of insemination dose and sperm number per dose can be radically 

reduced, with the same or higher fertility of inseminated sows, compared with the classical 

intracervical insemination (Mezalira et al., 2005; Stančić et al., 2007). Numerous studies 

show that the optimal value of the sows fertility has been achieved when insemination is 

performed approximately 24 hours before ovulation, with doses contained 2x109 spermatozoa. 

Increasing the sperm number per dose does not affect sows fertility, while reducing the 

number of sperm under the 2x109 leads to a decrease in sows fertility parameters (Knox, 

2004; Stančić et al., 2007; Stančić et al., 2010). 

      Although numerous studies (Liao et al., 1996; Kunavongkrit et al., 2005; Ciereszko et 

al., 2000; Jankevičiute and Žilinskas, 2002; Chukwuemeka et al., 2005) consistently 

showed significantly lower values of the boar sperm fertilizing capacity parameters during 

warm period, bath the precise physiological mechanism of this phenomenon is not fully 

understood. However, most researches shows that this is a consequence of the elevated 

ambient temperature (Suriyasomboon et al., 2004) and extended daily photoperiod (Sancho 

et al., 2004), during the warm periods of the year, on the process of spermatogenesis and 

testosterone synthesis. In addition, some researches suggest that this phenomenon could be 
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due to genetic heritage of the domestic breeds from their wild relatives. Namely, it is known 

that wild boars are highly seasonal sexually active, and that they have the best quality of 

semen during the breeding season, which lasts from late fall to early winter (Kozdrowski and 

Dubiel, 2004; Macchi et al., 2010). 

       Due to significantly lower values of sperm fertilizing capacity parameters, during the 

warm season, it can be prepared significant lower classic insemination doses number per one 

ejaculate (100 mL volume with 4x109 sperm), compared to the cold period of the year. The 

formation of twice more doses number from the same ejaculate, requires twice reduction of 

the sperm number in a dose, and double degree of ejaculate dilution proportion. However, 

using a twice smaller dose volume (50 mL) and sperm cells number (2x109), it is not 

necessary to double the degree of ejaculate dilution. Adding large amounts of artificial 

extender in native semen, leads to a reduction in sperm progressive motility and agglutination 

(Stančić et al., 2003). This is due to reduction in amount of native protein and natural 

antioxidants, and other natural ingredients of seminal plasma, which are essential for the 

normal integrity and function of sperm cell membrane (Kommisurd et al., 2002; Boe-

Hansen et al., 2005). In addition, the sperm plasma has a significant impact on the process of 

sperm transport in the female reproductive tract (Stančić et al., 2012) and is a significant 

factor in the regulation time of ovulation (Weitze et al., 1994). On the other hand, it was 

found that the semen of a large number of boar does not tolerate the increasing degree of 

dilution. Namely, the results of numerous studies indicate that semen in only 20 to 30% of 

boars retained ≥ 65% progressive motility during 72h of storage, on +17oC, in dilution rate 

1:4 (Weitze, 1990; Stančić et al., 2003).  

       Practical contribution to the results of our research consists in the fact that twice a smaller 

dose volume and sperm count can be used in the application of postcervical (intrauterine) 

insemination technology, without significant decrease in sow fertility. Thus it is possible to 

get the same or similar number of insemination doses per ejaculate during warm and cold 

seasons and, consequently, to significantly reduce the negative impact of warm season on 

reduced the number and quality of insemination doses.       
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CONCLUSION 

 

       Based on obtained results, it can be concluded: 

1.  Farrowing rate was significantly lower in the warm, against the cold season of the year, 

using both classical (intracervical) or intrauterine (postcervical) insemination of sows. 

2.  Using postcervical insemination, with twice reduced dose volume and sperm number, it is 

possible to significantly increase the sows farrowing rate in the warm season, compared 

with classical (intracervical) insemination. 

3.  By using intrauterine insemination, it is possible to increase the reproductive efficiency of 

boars and sows reproductive performance, during the warmer periods of the year. 
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