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1 Introduction 
In terms of the microclimate requirements, pigs are considered the most demanding farm animals (Matoušek et al., 
2013). The demands of pigs can be secured by a optimal heat balance of the stables, by an adequate density of the 
pens´ occupation, functional ventilation equipment, nursing care and the proper hygiene (Novák and Rožňovský, 
2009). The prosperity of breeding and production of the weaned piglets is influenced by many factors, including 
the technologies used (Horký, 2014) and the latest feeding practices (Rolinec et al., 2020). The technologies used 
should, in addition to saving the energy, feed, and labor, create suitable breeding conditions (Rodríguez et al., 2012). 
Modern technologies used in the sow breeding lead to the improved reproductive performance of the sows (Nevrkla 
et al., 2016). The aim of the sow breeding is to achieve profit through the production of piglets, which is evaluated 
by the number of the weaned piglets (Boudný and Špička, 2012). Also according to Vanderhaeghe et al. (2010), the 
number of the weaned piglets is the most important indicator of the sow performance. The aim of the experiment 
was to assess the influence of the season, microclimatic conditions and the housing technology on the number of the 
weaned piglets.
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2 Material and methods 

2.1 Biological Material
The number of the weaned piglets was monitored on a farm in Slovakia, which is focused on the production of the 
utility hybrid LW × PIC (LW – sow, PIC – boars). In the experiment, a total of 800 litters were evaluated. Litters were 
evaluated after 2nd to 5th farrowing.

2.2 Experimental design
The experiment was conducted in the years 2016–2018. The influence of the season, temperature, relative humidity, 
air flow and housing technology were monitored. The division into groups was as follows: Seasons: Spring: from 
21st  March – 20th June, Summer: from 21st June – 22nd September, Autumn: from 23rd September–21st December, 
Winter: from 22nd December – 20th March; Temperature: from 14 °C to 17 °C, from 18 °C to 22 °C, from 23 °C to 26 °C; 
Relative humidity: from 60% to 70%, from 71% to 80 %, from 81% to 90%; Air flow: from 0.20 m/s to 0.40 m/s, from 
0.41 m/s to 0.60 m/s, from 0.61 m/s to 0.8 m/s; The lactating sow housing technology: with the permanently restricted 
movement and with the free movement. 

Environmental parameters (temperature, humidity and air flow) were evaluated during lactation period of the sows 
(from birth to weaning of piglets on average after 28 days).Sows with the permanently restricted movement were 
housed in the standard pens of about 1.5 × 1.8 m with metal farrowing crate with adjustable dimensions. The pens 
contained heating area for piglets. Sows with the free movement were housed in the large multi-suckling pens 
of about 5 × 4 m. Four sows were grouped already before farrowing in this pens. The pens contained separated heated 
area for piglets.

2.3 Statistical analysis
The results were analyzed in the IBM SPSS Statistics 20 Programme. In order to evaluate the effect of individual factors 
on the number of the weaned piglets, the Analysis of Variance (ANOVA), with the contrast testing by means of the 
Scheffe test at a significance level of p <0.05, was used.

3 Results and discussion
The influence of the monitored factors of the breeding environment on the number of the weaned piglets is shown 
in Table 1. The season had a statistically significant effect on the number of the weaned piglets (p <0.01). According to 
Prunier et al. (1996), deterioration of the reproductive indicators is attributed to the effect of higher temperatures in 
the summer months. A negative influence of the high temperature affects the reproductive properties of sows either 
by acting on the ovarian function directly, or through the hypothalamic-pituitary-ovarian axis (Suriyasomboon et al., 
2006). The claims of the mentioned authors correspond to the results of our experiment, because the lowest number 
of the weaned piglets was found in the summer season. In the autumn period (the highest number of the weaned 
pigs), there were 1.6 piglets in the litter more than in the summer season (p <0.05). The number of the weaned piglets 
in the spring and in the winter was similar. In contrast to our results, Wegner et al. (2014) found the highest number 
of the weaned piglets in the spring and the lowest number in the autumn season (p <0.05), they have not found any 
significant difference between the summer and winter seasons.

Significantly the highest number of the weaned piglets was found at the temperatures from 18 to 22 °C (p <0.05). 
The environment temperature below 18 °C led to a reduction in the number of the weaned piglets by 1.4 pieces 
and the temperature above 22 °C to a reduction by 1.2 pieces. According to Myer and Bucklin (2018), an acceptable 
temperature range for the lactating sows is from 13 to 27 °C, while the negative effect of the heat stress begins to 
manifest itself already at the temperatures above 20 °C. Wegner et al. (2014) have found a negative effect of the higher 
temperature on the number of the live-born piglets before in the prenatal period. In our experiment, this could also 
have been the reason for the reduction in the number of the weaned piglets at higher temperatures. In contrast, low 
temperatures negatively affected the survival of piglets, which also led to a decrease in the number of the weaned 
piglets, as the optimal temperature for the piglets weighing from 2 to 5 kg is in the range from 27 to 32 °C (Myer and 
Bucklin, 2018). The results of the experiment showed that the most suitable humidity in the housing of the lactating 
sows with the piglets was in the range from 60% to 70%. A significantly lower number of the weaned piglets was 
recorded (p <0.05) at a higher humidity. Wegner et al. (2014) has found that higher values of THI (thermo-humidity 
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index) in the prenatal period reduce the number of the live-born piglets. A negative influence of the high temperature 
and a relative humidity, resp. their combinations for the sow litter size, were also reported by Suriyasomboon et al. 
(2006). As the air velocity increased, there was a demonstrable decrease in the number of the weaned piglets in the 
litter (p <0.01). Increasing the air velocity leads to the increased heat output from the surface of the animal‘s body, 
whereas the rate of increase in the heat loss depends on the body weight, group size and the duration of action 
(Sällvik and Walberg, 1984). For the lactating sows, higher airflow values might be an advantage in terms of cooling at 
high ambient temperatures. However, young pigs are more sensitive to changes in air movement than the older ones 
(Holmes and Mount, 1967). Excessive cooling of the stables may occur at the high airflow values. Cold environment 
worsens the development of thermostability and causes a hypothermia of the piglets. Their vitality, colostrum intake, 
and thus the immunoglobulins deteriorate. Therefore, piglets may have an increased incidence of the diseases (Close 
1992).

Table 1 Comparison of the influence of the environmental factors on the number of the weaned pigs

Factor Number of litters (n) Weaned piglets (x ±s) Significance

Season 

spring 179 9.7 ±2.2b

**
summer 217 8.5 ±1.8c

autumn 206 10.1 ±1.5a

winter 198 9.3 ±1.9b

Temperature 

14 to 17 °C 289 8.4 ±1.9b

*18 to 22 °C 243 9.8 ±2.1a

23 to 26 °C 268 8.6 ±1.5b

Relative humidity

60 to70% 256 10.1 ±1.5a

*71 to 80% 302 9.1 ±1.4b

81 to 90% 247 9.4 ±0.9b

Air flow

0.2 to 0.4 m/s 386 9.3 ±2.2a

**0.41 až 0.6 m/s 247 8.4 ±1.6b

0.61 až 0.8 m/s 167 7.2 ±1.3c

Technology 
limited movement 492 8.7 ±1.5b

*
free movement 308 9.8 ±1.9a

x ±s: mean ±standard deviation, **: p <0.01, *: p <0.05, different letters in the column indicate significant differences among the mean values 
(p <0.05)

There was a  significantly higher number of the weaned piglets per litter (+1.1 pieces) in the housing with a free 
movement of the lactating sows, compared to the limited movement (p <0.05). Originally, the farrowing crates for 
sows were introduced for the purpose to control the movement of the sows during lactation and thus to reduce the 
mortality of the newborn piglets (English and Edwards, 1996). However, lack of the welfare in the way of housing can 
lead to the serious consequences for the reproductive performance of sows (Silva et al., 2006). According to Rozkot 
(2014), most deaths of the piglets take place during the first days after farrowing, which means that the sow does not 
have to be restricted in movement during the whole lactation period. The results of our experiment have also shown 
that the sows with a higher level of welfare achieved a higher reproductive performance.

4 Conclusions
It can be stated from the results that there were seasonal changes in the reproductive performance, whereas the 
smallest number of the weaned piglets per litter was monitored in the summer. It is necessary to maintain the 
suitable microclimatic conditions in the housing, as the increase of the temperature above 22 °C, resp. decrease below 
18 °C, increase in the relative humidity above 70% and increase in the flow above 0.4 m/s, led to a decrease in the 
number of the weaned piglets. Allowing the sow to move freely near piglets had a positive effect on the reproductive 
performance.
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