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Introduction

Consequences of heat stress:

Reduced
production

performance
Explained by indirect effects:

> Reduction of feed intake

But also by direct effects:

Altered

Compromised

reproduction
efficiency

carcass

traits » Altered physiological functions

» Metabolic adjustments

I : . . . . .
mpaired Intestinal barrier disruption, inflammatory state, altered

health and
welfare

postabsorptive metabolism, and endocrine responses

]
I
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I
I
I
I
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(Ross et al., 2015) ' —_——— — e —
(Liu et al., 2022)



Pig breeds with higher genetic potential for high production yield

have less tolerance to HS due to:
- Accelerated body metabolism
- Elevated internal heat production

- Poor thermoregulation

(Renaudeau et al., 2011)

The main pig producing areas in Spain are under hot summer

Mediterranean climate
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Introduction

Iberian pigs

An autochthonous non-selected pig breed of the
Mediterranean used for high quality dry-cured meat
products.

Characterized by:

» Great appetite

» Fatness (high basal lipogenesis; IMF)

» Low lean tissue deposition (Nieto et al. 2012)

It is considered to be highly adapted to its natural ecosystem (Lopez-Bote, 1998)




Objectives

Study the possible differences in heat stress effects in Iberian pigs and conventional crossbred pigs,
analyzing:

» Feeding and drinking behavior

» Production performance and body temperature

» Nitrogen and energy balance



Total of 22
entire male pigs

Crossbred pigs [60.9 + 1.91 kg BW]

Pietrain X (Landrace X Large White)

Material and methods

Thermoneutral temperature

(23.5°C; 60 % RH) TN

Heat stress temperature

(33.5°C; 60 % RH) HS

Thermoneutral temperature
(23.5°C; 60 % RH) TN

Heat stress temperature
(33.5°C; 60 % RH) HS




Material and methods

Adaptation (21 days) and experimental (6) period:
- Environmental conditions [TN: 23.5 °C; HS: 33.5 °C]

—— Experimental week
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Material and methods

Experimental period (last 6 days):
- Housed individually in respiration chambers

- Environmental conditions [TN: 23.5 °C; HS: 33.5 °C]

- Ad libitum feed and water

Measurements:
Initial and final BW
Feeding and drinking behavior

Feces and urine excretion ~

Data analyzed by PROC MIXED procedure

Rectal temperature

_ _ Breed (B), treatment (T) and their
O, consumption + CO, and CH, production
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interaction (T % B) as fixed effects. l
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Pig considered as experimental unit. l
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Results and discussion
Feeding behavior

CROSSBRED IBERIAN P-value
TN HS TN HS SEM Breed Treatment Breed X treatment
N° trough visits 8.61  11.09 1205 1135 1.753  0.309 0.621 0.381
Feed intake (kg/day) 2.25 .18} 241 .11y 0225 0825  <0.0001 0.619
Duration of intake (min) 87 49 | 106 44 § 111 0.538 0.001 0292 |=350%

Feces excretion (kg DM/day)  2.00 0.95‘ 1.81 1.04‘ 0.220 0.824 0.001 0.532 ‘




Drinking behavior

Results and discussion

CROSSBRED IBERIAN P-value

TN HS TN HS SEM Breed  Treatment Breed X treatment
N° drinker visits 1376 61.001 1860 4944t 5260 0534  <0.0001 0.141 [> 100%
Duration of drinking (min/day) 11.96  59.45 1 11.29 43.59 1 4.576 0.092 <0.0001 0.119 | > 200%
Drunk water (kg/day) 4.18B 17444 4.02B  9548B 1.760 0.038 <0.0001 0.045
Urine excretion (kg/week) 12.678B 75864 13.28B 37.00A4B 9.151 0.055 0.000 0.048




Drinking behavior

Results and discussion

CROSSBRED IBERIAN P-value
TN HS TN HS SEM Breed  Treatment Breed X treatment
N° drinker visits 1376 61.001 1860 4944t 5260 0534  <0.0001 0.141 [> 100%
Duration of drinking (min/day) 11.96  59.45 1 11.29 43.59 1 4.576 0.092 <0.0001 0.119 | > 200%
Drunk water (kg/day) 4188 17444 4.02B  9548B 1.760 0.038 <0.0001 0.045
Urine excretion (kg/week) 12.678B 75864 13.28B 37.00A4B 9.151 0.055 0.000 0.048
20 £>300%) 2
s 4>100%
B

Drunk water (kg)
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Drinking behavior

Results and discussion

CROSSBRED IBERIAN P-value
TN HS TN HS - Breed  Treatment Breed X treatment
N° drinker visits 1376 61.001 1860 4944t 5260 0534  <0.0001 0.141 [> 100%
Duration of drinking (min/day) 11.96  59.45 1 11.29 43.59 1 4.576 0.092 <0.0001 0.119 | > 200%
Drunk water (kg/day) 4188 17.44A 402B 9548 1.760 0.038 <0.0001 0.045
Urine excretion (kg/week) 12.67B 75864 13.28B 37.004B 9.151 0.055 0.000 0.048
> $=500%) A
4>100%
AB

Urine excretion (kg)
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Results and discussion
Pig performance and rectal temperature

CROSSBRED IBERIAN P-value
TN HS TN HS SEM Breed Treatment Breed X treatment
Mean BW (kg) 63.26 57.41 66.43 63.72 2.906 0.125 0.163 0.597
ADG (g/day) 0.99 -0.06‘ 0.46 -0.24‘ 0.205 0.103 0.001 0.401
Rectal temperature (°C)  39.17 39.641 39.22 40.1 11 0.165 0.131 0.001 0.222

Heat stress leads to:
- Reduced average daily gain

- Hyperthermia

11



Nitrogen balance

Results and discussion

CROSSBRED IBERIAN P-value
(g N/day) SEM
TN HS TN HS Breed Treatment Breed X treatment

N intake 66.23 35554 66.64 3988} 7.266 0.748  0.001 0.792
N Feces 15.67 6.804 14.70 776 4 1.909  0.997 <0.001 0.624
N urine 11.72 1446 2006 1487 2839 0.146  0.673 0.184
N Digestible 50.56  2875) 5194 3212} 5615 0.679  0.002 0.863
N retained 38.83 14284 31.88  17.25¢ 4791  0.684  0.001 0.318
N retained/N digested (%)  76.732  45.79B  61.014B 54.894B 5479  0.556  0.004 0.039
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Results and discussion

Nitrogen balance

. CROSSBRED IBERIAN P-value
(g N/day) SEM
TN HS TN HS Breed Treatment Breed X treatment
N intake 66.23  3555] 66.64  39.88) 7266 0.748  0.001 0.792
N Feces 15.67 6804 1470 776§ 1909 0997 <0.001 0.624
N urine 11,72 1446 2006  14.87  2.839 0.146  0.673 0.184
N Digestible 5056 28.75) 5194  32.12) 5615 0.679  0.002 0.863
N retained 38.83 14284 31.88 17254 4791 0684  0.001 0.318
N retained/N digested (%) 76.73A 45798 61.014B 54.89AB 5479  0.556  0.004 0.039
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Results and discussion

Energy balance

CROSSBRED IBERIAN P-value
SEM

TN HS TN HS Breed Treatment Breed X treatment
Heat production; HP
(k/kg BWOS0 per day) 1402 1111 ‘ 1447 1054 ‘ 72.0 0.930 <0.001 0.488
I RHP/HP (%) 69.82 63.22 ‘ 69.35 59.89‘ 1.730 0.287 <0.001 0.421
2 AHP/HP (%) 16.39 24.471 14.94 25.92 1 1.112 0.999 <0.0001 0.208
3 TEFst/HP (%) 13.79 12.31 15.72 14.19 1.394 0.190 0.295 0.986

Energy retained (kJ/kg BWo6 per day)

as protein 395 157 314 187 36.5  0.489  <0.0001 0.144
as lipid 558 206 703 341 131.8 0301  0.014 0.969
Respiratory quotient (RQ)  1.14 1.03 1.21 1.09 0.022  0.008 <0.0001 0.722

|
I'RHP: Resting heat production i
2 AHP: Heat production related with physical activity i
|
|

3 TEFst: short-term thermic effect of feeding



Results and discussion

Energy balance

CROSSBRED IBERIAN P-value
TN HS TN HS SEM Breed Treatment Breed X treatment
Heat production; HP
(kI/kg BWOS per day) 1402 1111 ‘ 1447 1054 ‘ 72.0 0.930 <0.001 0.488
| RHP/HP (%) 69.82 63224 69.35 59.89) 1730 0.287  <0.001 0.421
2 AHP/HP (%) 1639 2447%  14.94 25924 L1112 0999  <0.0001 0.208
3 TEFst/HP (%) 13.79 1231 1572 1419 1394 0.190  0.295 0.986
Energy retained (kJ/kg BWo6 per day)
as protein 395 157 ¢ 314 187 ¥ 365 0489  <0.0001 0.144
as lipid 558 206 ‘ 703 341 ‘ 131.8  0.301 0.014 0.969

Respiratory quotient (RQ)  1.14 1.03 4 |1.21 1.09 H 0.022  0.008 <0.0001 0.722

| |
i I'RHP: Resting heat production i
i 2 AHP: Heat production related with physical activity i
| |
i 3 TEFst: short-term thermic effect of feeding i



Heat stressed pigs:
» Decreased feed intake
» Increased water consumption and urine excretion, especially in crossbred pigs
» Showed hyperthermia
» Worsened their growth performance
» Decreased heat production (HP):
- Reducing the contribution to the resting HP
- Increasing the contribution for the physical activity
» Reduced energy retention in form of protein

» Reduced respiratory quotient, although it was higher in Iberian pigs

Conclusions

14



Take home message:

» The greatest differences in production performance, N and energy balance were found between
environmental treatments, rather than between breeds under Heat Stress.
» Iberian pigs have a more stable water balance under Heat Stress conditions compared to the

most selected breed

15
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