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Abstract 

Pregnant Hampshire sows (20 nos.) of second and third parity of 30-Sow Teaching Unit, College of 

Veterinary Science, AAU, Khanapara were selected and randomly divided into control and treatment 

group to find out the effect of body cooling on reproductive performance during summer. Treatment 

group was sprinkled with water during the hotter part of the day. The mean indoor and outdoor 

environmental temperature, relative humidity and THI were recorded. There was significantly higher 

litter weight (p &lt; 0.01) and litter size at birth (p &lt; 0.05). The farrowing time was found to be 2.4 ± 

0.20 and 2.06 ± 0.24 hours for control and treatment groups respectively which was statistically not 

significant. No significant difference was observed in number of stillborn piglets and service period 

between the treatment and the control groups. There was significantly (p &lt; 0.01) lower rectal 

temperature and respiration rate in the sprinkled animals than in control. It can be concluded that 

sprinkling of water in pregnant sows reduces heat stress and ultimately improved reproduction. 
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Introduction 

Heat stress has direct and indirect impact on livestock production, growth and reproduction and welfare of 

animals. The environmental temperatures above the thermo neutrality (comfort) zone for swine are 

frequently seen in tropical and subtropical regions. The thermal discomfort is almost permanent in pigs 

under the hot humid climatic condition and is one of the major problems affecting pig production. When 

exposed to heat stress, pigs either decrease heat production or increase the rate of heat loss to maintain 

core body temperature (Nichols et al., 1982). Pigs are especially sensitive to high environmental 

temperatures as compared to other species of farm animals, because they have limited physiological 

mechanisms for evaporative cooling. The optimum temperature range for finishing pigs is between 10 and 
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23.9 
0
C (Mayer and Bucklin, 2001), and temperature above 23.9 

0
C decrease voluntary feed intake and 

pig growth (Kouba et al., 2001). For reducing the heat stress an amelioration measurement is of utmost 

importance in pig farm especially in Assam. Water is an effective cooling agent either through wetting of 

the animal’s body surface as the water evaporates or through indirect evaporative cooling of the air. There 

was no study on the cooling effect on reproduction in pregnant sow. Thus, the present study was 

undertaken to study the effect of body cooling on reproductive performance of Hampshire pigs during 

summer.  

Materials and Methods 

Twenty pregnant Hampshire sows of second and third parity were randomly selected and divided into two 

groups of ten each. The study was undertaken at 30-Sow Teaching Unit, College of Veterinary Science, 

AAU, Khanapara during summer (May to August, 2014). The animals were provided with standard 

feeding and the daily allowance was divided into two equal halves and offered in the morning at 10.00 am 

and afternoon at 3.30 pm. Fortnightly feed intake (kg) per sow during gestation period was recorded up to 

98 days as to prevent the sow from unnecessary stress. Same feed and feeding schedule was followed for 

both the groups of animal. The treatment group (T1) water was sprinkled on the body of the sow at a 

stretch for two to three minutes during hotter part of the day once daily. Water was sprinkled only during 

gestation period. It was practiced from the date of successful conception to the date of farrowing. The 

rectal temperatures (ºF) and respiration rate per minute of the animals were recorded before and after 30 

minutes of post sprinkling. Respiration rate was calculated by counting the number of flank movement 

per minutes (Renaudeau and Noblet, 2001) and recorded in number per minute. Daily data on climatic 

variables of indoor and outdoor, viz. environmental temperature, relative humidity and THI were 

recorded.  Temperature Humidity Index (THI) was calculated as per U.S Weather Bureau, by using dry 

and wet bulb Thermometer readings using following equation- 

THI = 0.72 (Dry bulb temperature 
o
C + Wet bulb temperature 

o
C) + 40.6 

Number of piglets in a litter alive at a particular age was the litter size at that very age. In case of litter 

size at birth was considered as the number of piglets in a litter born alive. The service period was 

calculated from the difference between the date of farrowing and subsequent date of fertile service and 

expressed in days. The time taken for the duration of farrowing was recorded for each animal in minutes 

and the average was calculated for each group. The total numbers of live piglet and stillborn piglet if any 

was recorded at the time of farrowing from each sow.  
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Statistical Analysis 

Baseline information was presented with descriptive statistic like mean and Standard Error (SE) and 

significance of group differences tested using student t-test and large sample Z-test as per requirement. 

Data were analyzed using statistical software SAS version 9.3.  

Results and Discussion 

THE average rectal temperature (°F) was 101.56 ± 0.01 and 101.23 ± 0.009 for the animals before and 

after cooling (Table 1). Statistical analysis showed significantly lower rectal temperature (p < 0.01) in the 

treated group. This might be due to sprinkling of water when the animals were in heat stress. This is 

logical, because vasodilatation of epidermal blood vessels allows deep body heat load to be dissipated 

more easily to the cooler environment (Yousef, 1985).  

Table 1: Average rectal temperature (°F) and respiration rate (min-1) of the sows before and after cooling  

Parameters Before cooling After cooling IZI- value 

Rectal temperature (°F) 
101.56 ±0.01 

(100.6 – 102.4) 

101.23± 0.009 

(100.2 – 101.8) 
23.07

**
 

Respiration rate(Min
-1

) 
49.15 ±0.07 

(46 – 54) 

46.38 ± 0.05 

(45 – 50) 
31.88

**
 

** Highly significant at (p < 0.01) 

The present findings are in close agreement with the findings of Bull et al. (1997) who reported that 

cooling system in mature gilts had a significant effect on rectal temperature during heat stress period. 

Jeon et al. (2014) also reported that rectal temperature was lower in sows in the CW group (Chilled 

drinking water) than in control group (p < 0.01). But in contrary to the present findings, Sailo (2005) and 

Huynh et al. (2006) observed non-significant difference in rectal temperature between the treatment 

groups. The mean value of respiration rate was found to be 49.15 ± 0.07 and 46.38 ± 0.05 per minutes 

before and after cooling of sows under two treatment groups, respectively with significantly lower (p < 

0.01) respiration rate of the animals after cooling (Table 1). This might be due to increased evaporative 

heat loss from the skin and lungs in relation to body cooling during hotter part of the day to maintain 

towards the thermoneutral zone of body temperature. 

The mean relative humidity (%) in the morning, noon and the evening in the month of May, 2014 were 

79.79 ± 1.71, 71.49 ± 1.77 and 80.54 ± 1.48 and 87.42 ± 1.07, 85.42 ± 1.28 and 92.54 ± 0.78 in the indoor 

and outdoor environment respectively. In the month of June, 2014 the mean relative humidity (%) on 

three occasion of the day were recorded to be 83.41 ± 1.07, 77.02 ± 1.56 and 79.60 ± 1.18 and 89.53 ± 

1.15, 88.30 ± 1.01 and 93.82 ± 1.04 in the indoor and outdoor environment respectively. The mean 

relative humidity (%) in the morning, noon and the evening in the month of July, 2014 were 80.69 ± 0.93, 

73.60 ± 1.56 and 79.38 ± 0.90 and 91.12 ± 0.70, 89.34 ± 1.12 and 95.12 ± 0.41 in the indoor and outdoor 
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environment respectively. In the month of August, 2014 the mean relative humidity of the outdoor 

environment was recorded to be on the higher side as compared to the months of May, June and July, 

2014. The mean relative humidity (%) in the morning, noon and the evening in the month of August, 

2014 were 83.88 ± 1.09, 75.29 ± 1.57 and 81.62 ± 0.93 and 91.37 ± 0.97, 91.14 ± 0.88 and 95.58 ± 0.71 

in the indoor and outdoor environment respectively. The mean THI in the morning, noon and the evening 

in the month of May, 2014 were 78.49 ± 0.53, 84.04 ± 0.73 and 82.02 ± 0.63 and 82.48 ± 0.80, 86.61 ± 

0.83 and 82.97 ± 0.64 in the indoor and the outdoor environment respectively. However, the mean THI in 

the morning, noon and the evening in the month of June, 2014 were 79.66 ± 0.45, 83.95 ± 0.54 and 82.17 

± 0.46 and 83.17 ± 0.66, 86.74 ± 0.63 and 83.50 ± 0.47 in the indoor and the outdoor environment 

respectively. The mean THI were found to be highest during the months of July, 2014 on all three 

occasion of the day. The mean THI in the morning, noon and the evening in the month of July, 2014 were 

81.01 ± 0.29, 85.30 ± 0.46 and 83.37 ± 0.25 and 84.23 ± 0.45, 88.37 ± 0.49 and 84.43 ± 0.28 in the indoor 

and the outdoor environment respectively. Moreover the mean THI in the morning, noon and the evening 

in the month of August, 2014 were 79.19 ± 0.37, 83.38 ± 0.57 and 81.49 ± 0.40 and 82.64 ± 0.64, 86.40 ± 

0.63 and 82.86 ± 0.40 in the indoor and the outdoor environment respectively.  

The litter weight at birth (kg) in control and treatment group was 7.89 ± 0.53 and 12.61 ± 0.92 kg 

respectively. Litter weight in treatment group was found to be significantly higher than in control group. 

Likewise the average litter size at birth was 8.3 ± 0.47 and 9.6 ± 0.4 for control and treatment groups, 

respectively which was statistically significant. This might be due to the impact on enrichments in the 

form of sprinklers and health status of the sows.  Sprinkling of water on the body helps to reduce the heat 

stress during summer. Because of reduced heat stress the sow got a comfort zone and consumes normal 

feed which ultimately helped in increasing productivity and reproductivity of the sow. Health status of the 

sow is also one of the prime factors for the above mentioned parameter. In the experiment the pregnant 

sows were selected randomly without considering the history of the health record. The present findings 

was in agreement with Ramesh et al. (2001) and Jeon et al. (2014) who reported significant difference on 

litter weight and litter size at birth on conventional house with sprinklers than that of control group in 

Yorkshire sow. The fortnightly feed consumption of the sows was recorded to be 32.22 ± 0.07 and 34.51 

± 0.09 kg for control and treatment groups respectively (Table 2). Statistical analysis revealed significant 

difference (P < 0.01) for feed intake of sows between the control and the experimental groups. The 

service period of treatment and control group was 116.7 ± 11.37 and 123 ± 4.87 days. The service period 

of treatment group was lower in comparison to the control but did not differ significantly. It could be due 

to poor performance history of sows and suffered heat stress for which ovulation was not properly 

occurred. The service period of the animals in control group was in close conformity with the findings of 

Kalita et al., 2000.   
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Table 2: Fortnightly feed intake(kg) per sow during gestation period 

Fortnight 
Feed Intake 

Control (Mean ± SE) Treatment (Mean ± SE) 

1 32.16±0.18 33.93±0.22 

2 31.94±0.18 34.56±0.29 

3 32.04±0.23 34.39±0.25 

4 31.75±0.13 34.78±0.20 

5 32.78±0.13 34.67±0.17 

6 32.08±0.24 34.46±0.30 

7 32.77±0.12 34.75±0.26 

Overall 32.22 ± 0.07 34.51 ± 0.09 

However, Ying and Chen (2002) and Suriyasomboon et al. (2006) reported that heat stress and seasons 

has a negative impact on the service period of sow.  

Statistically, no significant difference was observed for farrowing time between the control and treatment 

groups (Table 3). It might be due to the fact that most of the farrowing took place in the later part of night 

or early morning when the ambient temperature was comparatively lower. The present observation with 

regards to the farrowing time of Hampshire sow was similar with the findings of Bazar and First (1983), 

Goswami et al. (1999) and Deka et al. (2012). The number of stillborn piglets was 0.5 ± 0.30 and 0.3 ± 

0.21 for control and treatment groups, respectively with significant difference among the group.  

Table 3: Reproductive parameter of sow in average 

Parameters Control Treatment (t) value P value 

Litter weight(kg) at birth 7.89 ± 0.53 12.61 ± 0.92 4.45
**

 0.0003 

Litter size at birth 8.3 ± 0.47 9.6 ± 0.4 2.10
*
 0.05 

Service period (days) 123.0  ± 4.87 116.7  ± 11.37 0.51
NS

 0.61 

Farrowing time(hrs) 2.4 ± 0.20 2.06 ± 0.24 1.05
NS

 0.30 

Stillborn piglet 0.5 ± 0.30 0.3 ± 0.21 0.53
NS 

0.59 

** Highly significant at (p < 0.01; * Significant at (p < 0.05; NS, non significant 

These finding contradict with the observation of Shobamani et al. (1999) and Shankar et al. (2009).  The 

finding of Singh and Singh (2003) was in concomitant with the present findings but they observed 

significantly higher percentage of still birth in summer than during rainy and winter. This difference 

might be possibly due to numbers of parity, management practices less number of experimental animals. 

Conclusion 

Heat stress is one of the chief economic issues in the pig farming. It affects the reproductive performance 

through physiological changes. The present findings indicate that sprinkling of water in the body of 

pregnant sow reduced the heat stress by lowering the respiration rate, rectal temperature. Thus, improved 
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the reproductive performance during the summer months, which is one of the most important 

managemental tools in the pig farm. Strategies to reduce negative impact of heat stress by cooling with 

water sprinkling will improve the reproductive performance and ultimately increase the economic status. 
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