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Effect of environmental temperature on respiration rate, rectal
temperature and body-surface temperatures in finishing pigs
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Abstract Recently, Korea has been affected by extreme weather events including extended summers and increased
temperatures caused by global warming and climate change. Environmental temperature is especially important to the
livestock industry because it is closely related to livestock productivity. This study was conducted to investigate the
influence of different environmental temperatures on respiration rate, rectal temperature and body-surface temperature
in finishing pigs. Pigs (98.3 + 6.6kg) were housed in individual cages inside an experimental chamber and exposed
continuously to one of five environmental treatments (22°C, 24°C, 26°C, 28°C, 30°C) for 10 days without providing
additional rest time. Feed and water intake, respiration rate, rectal temperature and body-surface (head, ear, neck, back,
side) temperature were measured two times daily during the experimental period. A significant increase in respiration
rate from 26°C and in body-surface temperature from 24°C (p<0.05) was observed. At 30°C, the respiration rate had
almost doubled and the body-surface temperature increased by about 5°C-7°C. Moreover, ear skin temperature was
very sensitive to environmental temperature. However, feed intake, water intake and rectal temperature did not change
significantly during the experiment.
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Fig. 2. Measuring sites for body-surface temperatures in
pigs

Table 1. Mean responses to different thermal conditions

2.3 FAEA

A4 dojxl BE Ad}E SAS(Statistical
Analysis Systems Institute Inc., 2000)°] AR
(ANOVA)E o]gsto] EAskglon, Aa57ke] &9
“J-& Duncan’s multiple range test (Duncan, 1955)% ©|
gato] HFskak

2 3557 P iR ks AL 913 £ itk
26 CTANA ZF57}

(p<0.05), 30 CTZrl A& A-gRT) oF 2n) F713t
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Wk 28y 26 T3l A E-E 45 B9(H, 5, o
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TFT7E 25~35 bpmolehs old A Aok fAR
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Environmental temperature (C)
Item
22 24 26 28 30

Feed intake (kg/day) 2.85 + 0.2° 2.66 + 0.3 2.79 + 0.0° 2.79 + 0.0° 2.80 + 0.0°
Water intake ( { /day) 2.96 + 0.6° 3.13 + 0.7° 3.16 + 0.7° 3.10 + 0.7° 3.25 + 0.8°
Respiration Rate (breaths/min) 34.44 + 8.5° 3475 + 6.8° 52.83 +15.7° 436+ 11.7™ 7125 + 18.3°
Rectal Temperature (C) 37.59 = 1.0° 37.35 + 11° 38.17 + 0.6° 37.87 + 1.8° 3853 + 0.7°
Body-surface Temperature (C)

Head 33.49 + 2.6° 34.78 + 1.0° 35.78 + 1.1% 37.00 + 0.7° 38.53 + 0.7°

Ear 2534 + 5.4° 31.81 + 54° 3592 + 3.0° 39.39 + 0.6° 39.84 + 1.1°

Neck 31.17 + 2.4 34.72 £ 1.7° 36.52 + 1.2° 37.15 £ 0.9° 3828 + 1.1°

Back 32,12 + 3.4° 3451 + 2.5° 36.60 = 1.8° 37.42 + 1.3° 38.79 + L.1°

Side 33.42 + 2.6° 34.63 + 2.0° 3723 £ 1.9° 37.83 + 1.3® 3933 + 1.0°

'Pigs were maintained in a temperature-controlled room at a cycling temperature of 22 to 30°C.

*Mean =+ standard deviation of several variables.

ed Columns with differing superscripts are significantly different (p<0.05).
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Fig. 3. Changes of body-surface temperature in pigs
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