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Table 1. The composition of experimental diet

Ingredients %

Yellow corn, ground 71.65

Soybean meal, 43% CP 22.71

Soy oil 1.08

Molassess 1.5

Salt 0.5

Choline chloride, 50% 0.1

Dicalcium phosphate 1.3

Limestone, pulverized 0.7

Lysine 0.21

Vitamin premix* 0.1

Mineral premix® 0.15

Total 100.0

Calculated ME, kcal/kg 3,303.1

Analysed values, %

Crude protein 15.2

Calcium 0.67

Total phosphorous 0.54

Lysine 0.92

TSAA 0.47

* Vitamin premix provided per kilogram of diet: Vitamin A, 6,000 IU; Vitamin D,, 400 IU; Vitamin E, 40 IU; Vitamin K, 2
mg; Vitamin B, 2 mg; Vitamin B,, 6 mg; Vitamin B, 3 mg; Vitamin B,,, 0.03 mg; Niacin, 30 mg; Pantothenic acid, 30 mg;
Folic acid, 0.6 mg and Biotin, 0.2 mg.

® Mineral premix provided per kilogram of diet: Fe, 80 ppm; Cu, 5 ppm; Mn, 6 ppm; Zn, 45 ppm; I, 0.2 ppm; Se, 0.1 ppm

and Co, 0.35 ppm.

Abbreviation: CP, crude protein; ME, metabolic energy; TSAA, total sulfur amino acid.
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Table 2. Effects of different ambient temperatures on growth performance of growing pigs

Treatments®
Item SEM P-value
LT MT HT

No. of animals, hd 6 6 6 — -
Initial BW wt, kg 56.97 57.02 57.60 1.31 0.964
Finish BW wt, kg 71.43° 72.45° 68.25 1.31 0.038
ADG, kg/day 1.033° 1.102° 0.761° 0.04 0.004
Feed intake, kg/day 2.449* 2.486° 2.039 0.06 0.005
Feed efficiency, gain/feed 0.422° 0.445" 0.371° 0.01 0.022

VLT (low temperature), MT (mild temperature), and HT (high temperature) represented the chamber temperature as 22°C,
26°C and 30°C, respectively.

a, b

IL.

Means in the same row with the different superscript differ significantly (P < 0.05).
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Table 3. Effects of different ambient temperatures on nutrient apparent digestibility and metabolic rate of growing pigs

Item Treatments SEM P-value
LT MT HT
No. of animals, hd 6 6 6 — —
Digestibility, %
Dry matter 0.874 0.887 0.891 0.06 NS
Crude protein 0.826 0.849 0.854 0.01 NS
Energy 0.845 0.862 0.864 0.08 NS
Metabolic rate, %
Crude protein 0.655 0.670 0.674 0.01 NS
Energy 0.836 0.850 0.850 0.01 NS

VLT (low temperature), MT (mild temperature), and HT (high temperature) represented the chamber temperature as 22°C,
26°C and 30°C, respectively.
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EMAAR (Ingram, 1967) « FIREORE SN SESTORER - BT RFEECAE SRV EBAMENEDS  F4E
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FIREDRE ST 25 C b e s [REFE ERVEVEE » 28I > (AWTFE4E 5 K Pond and Maner (1984) YT LR % B35
5% THI » PRI SRR EL RS R AT & Ry HIETHE & 2 SR N BVE AT RAFEMT - B EENRERES - mrFRsg
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B 1. RFERE RS R R i -
Fig. 1. Effects of ambient temperature on the respiratory rate of growing pigs. LT (low temperature; N = 6), MT (mild

temperature; N = 6), and HT (high temperature; N = 6) represented the chamber temperature as 22°C, 26°C and 30°C,
respectively.

" Significant difference was found between the average of treatments (P = 0.001; SEM = 4.18).
“® Values in the same days with different superscript letters were significantly different (P < 0.05).
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Fig. 2. Effects of ambient temperatures on the rectal temperature of growing pigs. LT (low temperature; N = 6), MT (mild
temperature; N = 6), and HT (high temperature; N = 6) represented the chamber temperature as 22°C, 26°C and 30°C,
respectively.

" Significant difference was found between the average of treatments (P = 0.001; SEM = 0.15).

*® Values in the same days with different superscript letters were significantly different (P < 0.05).
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Table 4. Effects of different ambient temperatures on blood biochemical value of growing pigs

Item Treatments’ SEM P-value
LT MT HT

No. of samples 6 6 6 — —

At the beginning of adaption period
Glu, mg/dL 80.17 84.17 79.83 3.67 NS
TG, mg/dL 26.33 63.67 34.33 12.27 NS
Tchol, mg/dL 94.17 87.00 94.67 2.81 NS
HDL, mg/dL 34.00 33.00 34.67 1.75 NS
LDL, mg/dL 55.67 47.50 53.33 2.29 NS
GOT, U/L 44.67 98.50 50.67 24.62 NS
GPT, U/L 48.33 49.67 46.00 3.24 NS
ALP, U/L 171.0 188.3 150.3 12.96 NS
CPK, U/L 259.4 209.2 358.2 77.9 NS
SUN, mg/dL 8.83 7.33 8.17 0.56 NS
Creatinine, mg/dL 1.24 1.06 1.22 0.06 NS
TP, g/dL 5.57 5.33 5.60 0.09 NS

Alb, g/dL 3.25 3.17 3.38 0.14 NS
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Table 4. Effects of different ambient temperatures on blood biochemical value of growing pigs (continued)

Item Treauments SEM P-value
LT MT HT
Glo, g/dL 2.32 2.17 2.22 0.14 NS
Calcium, mg/dL 10.50 10.47 10.52 0.14 NS
Cortisol, mg/mL 413.8 420.3 507.0 25.0 NS
IgG, pg/mL 20.06 16.55 15.92 1.70 NS
After the collection period
Glu, mg/dL 107.17 105.17 90.33 4.48 NS
TG, mg/dL 23.33 25.67 26.33 2.19 NS
Tchol, mg/dL 79.67 79.83 82.67 2.49 NS
HDL, mg/dL 33.50 32.00 28.50 1.35 NS
LDL, mg/dL 45.17 45.00 51.00 1.60 NS
GOT, U/L 37.33 37.50 33.83 3.00 NS
GPT, U/L 44.67 42.50 36.33 2.69 NS
ALP, U/L 174.7° 149.8° 102.3° 8.28 0.03
CPK, U/L 3,323 4,268 4,565 783.9 NS
SUN, mg/dL 7.33 6.83 6.83 0.54 NS
Creatinine, mg/dL 1.03° 1.01° 1.25° 0.05 0.04
TP, g/dL 5.92 5.97 6.17 0.11 NS
Alb, g/dL 3.85 3.88 3.88 0.10 NS
Glo, g/dL 2.07 2.08 2.28 0.10 NS
Calcium, mg/dL 10.30 10.28 10.12 0.08 NS
Cortisol, mg/mL 2453 296.5 240.3 14.49 NS
IgG, pg/mL 11.68 15.08 13.59 1.05 NS

VLT (low temperature), MT (mild temperature), and HT (high temperature) represented the chamber temperature as 22°C,

26°C and 30°C, respectively.

" Means in the same row with the different superscript differ significantly (P < 0.05).

EIREURERR T ERESVIRIA RIS - (LB EYIRVABEIRE L R - FIAE SRR L
SR AE(LEMMUIRIE (Renaudeau et al., 2012) « fEANTFES > KE IR EIARI R S0 14 Kk > HT &
PREAEIERTE - B LT A0 MT HAE ML > FIRHBEERAVERIEMIREE S (R 4) ~ BEEHIHLERRT (& 3 ) A
WRAYPHIALIMBREERE (R 5 ) (P <0.05) » HMIIURE(LERIREHERBEER (R4 KR S) - BURRIER
EUREA T o MR R A ARG EIRIIEN - RREMRIE » (RN AR EIRFHETT - A4 RIESIREDAE
TR HEEA R E A RA BRI EERE KAE (£ 4) - DUBREH KRB BIIRERITEEE - MR MIEEs K EFE
PERET  HE A E R RIERE > AUVRBURSIREDRE N E TRy E (H e 28 T8 > 26N
AR HERETE G EUOKEAE - EMZEF IR - NANEYUKE > IEFE DR © PHLLmRER
HALMBRE AN - BRHYFO4LIMERAE RIS &1 - B s RiRg rl e G EEH S ks
S ERIE R ER B SR > TSR E MR - AWTFEt HT 2 &L A EH LT ke MT 412 )R - feE
FEE (RS5) -

BERIBIFERUR - AR ~ MR - i - EEIRIUAEREERYA B S 254 R ERYZSE Miller ef al,
1961a; 1961b) - 53 2% (2018 : 2019) S - EIEA A+ B NRIGA BIEAH A LR (E B R BRI R SRR I el A8 —
SRAVIMURIE (5 > 2011 ) > HanflRAYZER - AFTFEh A LYD HMEAQASE - TR R sk Losatd - Hilgd(t
EAMUR S E S sl B — IR AR O > 2011) > EERRIENANIZEZ LYD S ASE L mal R g — 5t
ABERAMFRER ~ BEHREERNTERL ERER - NEE - PUIREHE IR U R HIEFE S A 2 BIRVE I -
JEZ Ak Ry miE ~ HERIEEIR -
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Table 5. Effects of different ambient temperatures on hematological parameters of growing pigs

Item Treatments’ SEM P-value
LT MT HT

No. of samples 6 6 6 — —

At the beginning of adaption period
WBC Count, uL 19,830 20,550 20,767 1,697 NS
RBC Count, x 10° /uL 6.70 6.51 6.80 0.19 NS
Hgb, g/dL 11.42 10.68 10.83 0.35 NS
Platelets, x 10*/uL 30.32 23.04 32.77 4.51 NS
HCT, % 40.07 37.84 38.78 1.43 NS
MCH, pg/cell 17.08 16.50 15.93 0.31 NS
MCV, fl 59.70 58.08 56.97 0.92 NS
MCHC, g/dL 28.60 28.42 28.00 0.35 NS
Neutrophils, % 37.45 31.90 39.77 3.17 NS
Lymphocytes, % 53.05 56.02 51.20 2.96 NS
Monocytes, % 5.75 7.68 5.92 0.84 NS
Basophils, % 0.30 0.38 0.35 0.05 NS
Eosinophils, % 3.45 4.02 2.77 0.56 NS

After the collection period
WBC Count, uL 19,413 19,315 16,668 1,195 NS
RBC Count, x 10° AuLL 6.52 6.61 6.60 0.12 NS
Hgb, g/dL 11.25 10.98 10.68 0.20 NS
Platelets, x 10*/uL 27.78 29.93 33.65 2.83 NS
HCT, % 41.25 40.65 39.35 0.60 NS
MCH, pg/cell 17.25 16.67 16.20 0.27 NS
MCV, fl 63.32° 61.63* 59.63° 0.72 0.03
MCHC, g/dL 27.28 27.00 27.15 0.25 NS
Neutrophils, % 29.62 29.30 24.98 1.72 NS
Lymphocytes, % 61.12 60.35 63.87 1.84 NS
Monocytes, % 5.12 5.22 5.65 0.58 NS
Basophils, % 0.45 0.65 0.38 0.07 NS
Eosinophils, % 3.70 4.48 5.12 0.79 NS

VLT (low temperature), MT (mild temperature), and HT (high temperature) represented the chamber temperature as 22°C,
26°C and 30°C, respectively.
" Means in the same row with the different superscript differ significantly (P < 0.05).
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Abstract

The purpose of this study was to investigate the environmental temperature on growth, apparent digestibility of
nutrients, and physiological characteristics of growing pigs, as a reference for feeding management on the negative effect
of production and physiological state of pigs caused by heat stress. Eighteen heads of LYD hybrid pigs averaged at 57.2
kg comprising half male and half female, were individually raised in the metabolic cages and randomly assigned to three
chamber rooms, i.e. the LT (22°C), MT (26°C), and HT (30°C) groups for metabolism experiment. The pigs were fed with
CP 15.2% and ME 3,300 kcal/kg, and ad libitum water. After seven days of adaptation period followed by seven days of total
collection period was carried out, the respiratory rate and rectal temperature were measured on the 3rd, 4th and 5th day of
collection period. The blood was collected after weighing the bodies, before and after the experiment. The results showed
that growth performance of pigs in the HT group was significantly lower than that in the LT and MT group. However,
environmental temperature did not affect the apparent digestibility of nutrients. The respiratory rate and rectal temperature
of pigs in the HT group were significantly higher than that in the LT and MT group. Blood parameters showed that the HT
treated pigs showed lower alkaline phosphatase, higher creatinine, and lower mean cell volume (MCV) compared to the LT
and MT treated pigs. In summary, high environmental temperature lowered the growth performance of growing pigs, which
was related to the feed intake. High environmental temperature also negatively affected the physiological responses by

increasing the respiratory rate and rectal temperature mainly, which could be an indicator for detecting the heat stress of pigs.

Key words: Growing pigs, Growth performance, High environmental temperature, Physiological response.
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