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Effect of heat stress on growth performance and physiological changes
of pigs in commercial farm
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Abstract This study investigatedthe effect of heat stress on the performance and blood characteristics in commercial
pig farms. A total of 180 growing pigs and 180 finishing pigs were assigned to twotreatments consisting of
thermal-neutral period(TNP) and high-temperature period(HTP) with three replications in floor pen, respectively.
Feeding trials in the TNP and HTP were individually performedin autumn and summer seasons, respectively.
Temperature-humidity index(THI) was calculated by temperature and humidity. Performance and physiological
responses were identified per growth stages and feeding trial. Average temperature and THI were 16.8 Cand 61.4 at
the TNP, and 25Cand 74.3 at the HTP, respectively. Growing pigs in HTP exhibited lower BW, ADG and ADFI
than in TNP(p<0.01). Similarly, finishing pigs showed lower growth parameters in HTP than in TNP(p<0.01).
Lymphocytes and neutrophils of growing pigs were lower in HTP than in TNP(p<0.05). The serum T-PRO and NEFA
in finishing pigs were higher in HTP than in TNP(p<0.05). In HTP, finishing pigs had higher cortisol levels than
in TNP. Therefore, HTP can negatively influence growth performance and nutritionalmetabolism inpigs. Our results
may provide useful information for developing feeding programs and diets to controlheat stress for swine farms.

Keywords : Blood characteristic, Commercial farm, Heat stress, Performance, Pigs
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Table 1. Chemical composition of experimental diets

Growth stage
Items - P
Growing phase Finishing phase
DE, kcal/kg 3,490 3,400
CP, % 19.5 16.0
Lysine, % 1.2 0.9
Ca, % 0.68 0.45
Total P, % 0.58 0.40

The values are provided by the manufacture of commercial diet.
These levels meet the nutrient requirement of each growth stage.
DE, digestible energy, CP, crude protein, Ca, calcium, P, phosphorus.

2
0]4-3}¢] Dikmen¥} Hansen(2008)°] AAI3F 3214
83l d A 43(THI, Temperature and Humidity Index)
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Table 2. Temperature and THI for experimental period

ltems Experimental periods
Initial 1 wk 2 wk 3 wk 4 wk 5 wk 6 wk 7 wk Finish

High temperature, C

Thermal neutral 272 274 24.8 21.1 23.9 19.6 15.5 16.6 143

High temperature 304 29.5 28.1 28.1 26.9 30.0 29.1 30.5 332
Average temperature, C

Thermal neutral 223 21.2 17.6 14.9 16.9 14.6 18.0 13.0 125

High temperature 25.0 24.5 235 233 22.7 25.8 23.7 273 28.9
Average THI

Thermal neutral 69.9 67.9 62.5 58.7 61.9 582 63.2 55.6 54.6

High temperature 73.0 73.0 72.0 71.8 71.0 76.2 72.1 79.3 80.5

Data are provided by Korea Meteorological Administration. Thermal neutral period is from 25" September to 19" November, 2015. High

temperature period is from 12" June to 5" August, 2015.

THI, temperature-humidity index, was calculated with temperature and humidity by as follow equation: THI = (1.8xTdb+32)—[(0.55—
0.0055xRH)*(1.8xTdb—26.8)]; Tdb, dry bulb temperature; RH, relative humidity.

THI = (1.8xTdb+32) — [(0.55 — 0.0055 x RH)
x (1.8 x Tdb — 26.8)]
Tdb = dry bulb temperature
RH = relative humidity

d
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Table 3. Effects of heat stress on growth performance in growing and finishing pigs (N=3)
Items” Thermal High SEM? P value
neutral temperature

Growing pigs
Initial BW, kg 29.2 31.1 0.67 0.184
Final BW, kg 73.5 64.4 2.20 0.006
ADG, g 806 606 46 0.001
ADFI, ¢ 1,675 1,308 86 0.003
FCR, g/g 2.1 22 0.03 0.227

Finishing pigs
Initial BW, kg 59.4 60.0 1.09 0.839
Final BW, kg 105.3 91.9 3.12 0.003
ADG, g 850 592 60 0.002
ADFI, g 2,177 1,849 79 0.009
FCR, g/g 2.56 3.13 0.14 0.008

Values are means. Thermal neutral period is from 25" September to 19" November, 2015. High temperature period is from 12" June to 5"

August, 2015.

l)Growing pig weighed 30 kg to 70 kg. Finishing pigs weighed 60 kg to
daily feed intake; FCR, feed conversion ratio.

YSEM, standard error mean.

132

100 kg. BW, body weight; ADG, average daily gain; ADFI, average
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Table 4. Effects of heat stress on leukocytes count in blood of growing and finishing pigs (N=9)
Iter?s” Thermal High SEM? P value
x10°/uL neutral temperature

Growing pigs

White Blood Cell (WBC) 18.8 15.5 0.83 0.042
Neutrophil 8.57 5.94 0.63 0.031
Lymphocyte 9.13 8.47 0.54 0.552
Monocyte 0.74 0.77 0.06 0.847
Eosinophil 0.29 0.26 0.03 0.655
Basophil 0.04 0.05 0.01 0.706
Finishing pigs

White Blood Cell 16.1 14.6 0.55 0.188
Neutrophil 6.74 5.65 0.35 0.123
Lymphocyte 8.42 8.36 0.32 0.930
Monocyte 0.68 0.32 0.09 0.058
Eosinophil 0.25 0.26 0.02 0.909
Basophil 0.03 0.05 0.00 0.121

Values are means. Thermal neutral period is from 25" September to 19" November, 2015. High temperature period is from 12" June to 5"

August, 2015.

”Growing pig weighed 30 kg to 70 kg. Finishing pigs weighed 60 kg to 100 kg.

YSEM, standard error mean.
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Table 5. Effects of heat stress on blood biochemical components in growing and finishing pigs (N=9)
Items" Thermal neutral High temperature SEM? P value
Growing pigs
Glucose, mg/dL 87.6 88.4 1.74 0.822
T-CHO, mg/dL 85.0 76.9 2.62 0.124
T-PRO, g/dL 6.6 7.1 0.15 0.131
TG, IU/L 32.8 38.4 2.98 0.365
BUN, mg/dL 13.7 10.3 0.87 0.053
NEFA, uEq/L 27.3 26.8 1.52 0.880
Finishing pigs
Glucose, mg/dL 80.6 68.2 2.54 0.049
T-CHO, mg/dL 71.7 86.0 2.62 0.086
T-PRO, g/dL 6.4 7.0 0.13 0.008
TG, IU/L 31.0 52.8 491 0.120
BUN, mg/dL 14.7 133 1.05 0.999
NEFA, uEq/L 24.9 63.6 5.46 0.000

Values are means. Thermal neutral period is from 25" September to 19" November, 2015. High temperature period is from 12" June to 5"

August, 2015.

”Growing pig weighed 30 kg to 70 kg. Finishing pigs weighed 60 kg to 100 kg. T-CHO, total-cholesterol; T-PRO, total-protein; TG, triglyceride;

BUN, blood urea nitrogen; NEFA, non-esterified fatty acid.
z)SEM, standard error mean.
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Table 6. Effects of heat stress on serum IgG and cortisol

in growing and finishing pigs (N=9)
Ttems” Thermal High SEM? P
neutral temperature value
Growing pigs
IgG, mg/ml 373 40.7 23 0.491
Cortisol, ng/ml 10.6 12.0 2.0 0.731
Finishing pigs
IgG, mg/ml 40.0 35.1 2.5 0.337
Cortisol, ng/ml 5.5 16.6 2.2 0.008

Values are means. Thermal neutral period is from 25" September to
19" November, 2015. High temperature period is from 12" June to
5™ August, 2015.

l)Growing pig weighed 30 kg to 70 kg. Finishing pigs weighed 60
kg to 100 kg. IgG, immunoglobulin G

2)SEM, standard error mean
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