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Themperature 2 Relative Humidity

ofF °c o] 5 10 i5 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 o5 100
72 22.0 64 65 65 65 66 66 67 67 67 68 68 69 69 69 70 70 70 71 71 72 72
73 23.0 65 65 66 66 66 67 67 68 68 68 69 69 70 70 71 71 71 72 72 73 73
74 23.5 65 66 66 67 67 67 68 68 69 69 70 70 70 71 71 72 72 73 73 74 74
75 24.0 66 66 67 67 68 68 68 69 69 70 70 71 71 72 72 73 73 74 74 75 75
76 24.5 66 67 67 68 68 69 69 70 70 71 71 72 72 73 73 74 74 75 75 76 76
77 25.0 67 67 68 68 69 69 70 70 71 71 72 72 73 73 74 74 75 75 76 76 77
78 25.5 67 68 68 69 69 70 70 71 71 72 73 73 74 74 75 75 76 76 77 77 78
79 26.0 67 68 69 69 70 70 71 71 72 73 73 74 74 75 76 76 77 77
80 26.5 68 69 69 70 70 71 72 72 73 73 74 75 75 76 76 77 78
81 27.0 68 69 70 70 71 72 72 73 73 74 75 75 76 77 77
82 28.0 69 69 70 71 71 72 73 73 74 75 75 76 77 77
83 28.5 69 70 71 71 72 73 73 74 75 75 76 77 78
84 29.0 70 70 71 72 73 73 74 75 75 76 77 78
85 29.5 70 71 72 72 73 74 75 75 76 77 78 78
86 30.0 71 71 72 73 74 74 75 76 77 78 78 79
87 30.5 78 79
88 31.0 79
89 31.5
20 32.0
o1 33.0
92 33.5
93 34.0
o4 34.5
95 35.0
96 35.5
97 36.0
o8 36.5
99 37.0

100 38.0

101 38.5

102 39.0

103 39.5

104 40.0

105 40.5

106 41.0

107 41.5

108 42.0

109 43.0

110 43.5

111 44.0

112 a44.5

113 45.0

114 45.5

115 46.0

116 46.5

117 47.0

118 48.0

119 48.5

120 49.0
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Broucek et al., 2009

Period n Feed
Water Starter mixture Alfalfa hay
x+SE x+SE x+SE F
MTI 18 48.36+9.39 3.96% 12.65+1.59 18.21+1.44 4.71%
» HT 30 76.22+7.19 11.18+£1.20 MT2:HT* 24.15+1.19 HT:MT1*
MT2 15 46.12+10.76 18.22+1.78 24.63%=1.60

MT1 Moderate temperature period 1 from 4 April to 11 June (69 days), HT hot temperature period from 12 June to 14 September (95 days), MT2
moderate temperature period 2 from 15 September to 24 November

F Value of F test, Period temperature period

% <0.05

WY G g e YF =MT2

39 e YY G 0lo 5 YY =HT

Mo, > YV U (p0,9,910 =MT1
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Rauba et al., 2019

Birth season

Variable P-value Spring Summer Fall Winter
Milk replacer protein intake (kg) 0.03 4.9% 4.9% 4.8" 4.9"
Starter protein intake (kg) 0.001 6.9° T.1° 7.4° 77"
Combined protein intake (kg) 0.001 12.6° 12.7° 13.0° 13.4"
Milk replacer ME intake (Mcal) 0.001 104.8° 104.3™ 103.3° 106.1%
Starter ME intake (Mcal) 0.001 110.4° 112.3° 118.6" 123.3"
Combined ME intake (Mcal) 0.001 239.5° 241.9° 246.7° 250.0*

““Means within the same row with different superscripts are different (P < 0.05).
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38.4.

o Heifers

® Lactating cows

20 21 22 23 24 25 26 27 28 29 30 31 32 33
Ambient temperature, °C
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Sartori et al., 2002
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Baccari et al., 1983

Daily weight gain (kg/day) 0.97° 0.70°¢ 1.45°2

Daily feed intake (kg/kg W?75) 0.137° 0.124°" 0.140°

Feed conversion rate 6.07° 8.75Pb 5.19°
3 Weeks 5 Weeks 4 Weeks
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Nonaka et al., 2008
wem | 20°C | 28°C| 33°C | SE_ Pwalus
Average daily gain (kg/day) 0.931 1.114 0.866 0.175 0.611
Rectal temperature (°C) 38.9° 39.1° 40.1b 0.1 <0.001
Respiration rate (times/min) 32.8¢ 55.5° 90.5°2 2.4 <0.001
Water intake (L/day) 23.9° 29.5ab 38.4 2 3.1 0.041
" Total DMI (kg/day) 5.72 5.65 5.18 0.14 0077 )
Concentrate intake (kg/day) 2.810°2 2.806 P 2.804 ¢ 0.000 <0.001
L Roughage intake (kg/day) 2.913 2.837 2.380 0.144 0.079 y
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Nonka et al.,2008

Rate constant of ruminal passage of feed (%o/h) 3.092 2.402.b 1.36P 0.012
First appearance of marker in feces (h) 6.93P 8.302 8.262 b 0.31 0.033
Retention time of digestive tract (h) 55.85P 61.63P 91.772 4.29 0.002

abMeans in a row with different superscripts differ significantly (P<0.05).
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P. J. colditz and R. C. kellawa; 1971

Genotype Friesian Brahman x Friesian Brahman
Temperature (°C) 17 38 17 38 17 38
Feed intake (g/100 kg liveweight) ~ 29202" 25000 28702 28302 2430b.c 2170¢
Liveweight gain (g/day) 11802 590P 10602 110072 9602b 670P
Dry matter digestibility (%) 68.3° 71.82 64.3¢ 67.60¢ 65.10c 67.80c

* Means without a common superscript differ significantly (P < 0.05).
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Marcillac-Embertson et al., 2008

Treatment'
Trait Shade  Sprinklers SEM  P-value
ADG, kg/d 1.35 1.16 0.016  <0.001
DMI, kg/d 9.82 9.49 0.088 0.03
Feed efficiency, gain:feed 7.42 8.52 0.161 0.002

1 . - .
Four corrals with 10 heifers per corral were used for each treatment

(n = 4).
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Change due to Water spray Change due to
heat stress (%) BLEEE @ treatment (%)

Growth performance

Initial body weight (kg) 247.6 247.8 - 240.9 -
Final body weight (kg) 297.4 281.8 -5.3 283.8 -
Daily solid gain (g/day) 313.8 170.8 -45.6 266.6 +56.1

Feed performance

Roughage consumption* 28.0 21.5 -23.2 25.0 +16.3
Roughage efficiency 0.3 0.26 -11.3 0.29 +8.7
Concentrate consumption*® 52.5 52.5 - 52.5 -
Concentrate efficiency 0.16 0.11 -31.7 0.13 +25.9

* Kg per day for 10 calves Marai et al., 1993
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Moghaddam A et al; 2009

Groups No examined No pregnant Pregnancy rate (%)
Control 30 7 23.33"

Sprinkler 30 12 40.00*°

Sprinkler & Fan 30 17 56.67°

®P Different superscripts means statistical difference (P<0.05)
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