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Effects of Air Movement on Respiration Rate, Heart Rate,
Rectal Temperature, and Meat Production in Cattle

Hiroshi Wada®, Masataka Yuhara, Shiroh Okushima® and Katsuhiro Nakai

(Department of Animal Science and Technology)

The study was designed to investigate the effect of air movement on respiration
rate, heart rate and rectal temperature, using six Holstein steers, averaging 9
months of age and 375.0kg of body weight at the beginning of the study and 10
months and 402kg at the end. The investigation was carried out in the days in July
and August when ambient temperature were over 28°C. Either cooled air using a
pad-and-fan system or natural air was sent by electric fan to the back of each steer
from distributing hole of vinyl film duct set 1 meter upside from the back of cattle
in the shelter.

The fanning caused a decrease in heart rate and respiration rate, but not in
rectal temperature. Decrease in ambient temperature also caused a decrease in
respiration rate. On reduction of the respiration rate, the fanning in the study had
the effect same with that of decrease in ambient temparature as much as 4°C.

Fanning using the wet pad system was more effective on reduction of respiration
rate than the fanning without the pad. Respiration rate had a positive correlation
with dry bulb temperature and dry kata cooling power, and a negative correlation
with wet kata cooling power.

On the basis of the relation between heart rate and energy con-sumption, the
effect of the fanning on beef production was estimated. The fanning for 5 hours a
steer economized energy equiv alent to the Calorie in 60 grams of beef with
standard quality at ambient temperature of 28-32°C, and 105 grams of beef in
above 32°C.
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Table 1
static pressure in duct at fanning
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Effects of areal ratio of cross section of duct-hole to its total of distributing air-holes on air velocity and

Fanned air velocity

Areal ratio of cross section of total
distributing air holes to duct

At distributing
hole of duct

At 1 m below distributing Static pressure

hole of duct

% m/sec m/sec mm
50 17.3+0.3 5.1+0.01 11.940.2
60 16.8-+0.3 4.9+40.1 8.3+0.3
70 15.340.5 3.9+0.1 7.140.2
80 14.1%0.2 3.6+0.2 5.740.2
90 13.740.2 3.4+0.1 5.140.4
100 11.8+0.2 3.0+0.1 4.740.2
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Distribution of air velocity at each point on
horizontal level beneath distributing hole on
bottom of vinyl film duct of artificial blowing
system in the study.

Solid curve and figure ; Air velocity on level
0.5m beneath air hole of vinyl film duct, m/sec

Dotted curve and (figure) ; Air velocity on level
1.0m beneath air hole of vinyl film duct, m/sec.
Figure in parethesis shows air velocity.
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Fig. 2 Effect of artificial blowing on respiration rate in
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steers.
Table 2 Relation of respiration rate to dry bulb temperature in steers
Condition Time No. of D. B. temperature Respiration Regres§1on
observations rate equation
(X)C (Y)/min
Natural condition 2 p.m. 15 32.38 95.2 Y=4.7X—-58.32
" 4 p.m. 20 33.27 104.2 Y=-1.08X+140.09
n Total 35 32.89 100.3 Y=4.36X—43.11
Fanned-air condition 2 p.m. 40 32.72 77.3 Y=4.54X-71.24
(without cooling pad) 4 p.m. 30 32.64 88.5 Y=3.81X—-35.85
" Total 70 32.69 82.1 Y=4.24X-56.49

Table 3 Effects of fanned-air and pad-and-fanned-air on respiration rate, heart rate and rectal temperature in

Holstein steers

28~32°C 32~34°C 32~34°C
Ambient temperature
Trials Mean+S. D. Trials Mean=+S. D. Trials Mean+S. D.

Respiration rate Natural air 2 87.7£ 7.9 6 103.9+ 7.9 6 103.9+ 7.9

Fanned air 5 70.1+10.6 13 86.8+10.8% 5 90.6+ 6.1¥

Pad-fanned air 7 87.2+10.1®
Rectal temperature Natural air 1 39.5 5 39.7+ 0.6

Fanned air 5 39.6+ 0.3 12 39.7+ 0.1
Heart rate Natural air 1 93.4 5 98.7+ 6.5

Fanned air 5 91.2+ 2.7 12 94.4+ 3.3¥

a) P<0.01 b) P<0.001
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Table 4 Coefficient of correlations of respiration rate in steers to drybulb temperature, dry Kata-cooling power and
wet Kata-cooling power

Coefficient of correlation of respiration

Condition Time
Dry bulb temperature Dry Kata-cooling power Wet Kata-cooling power
Natural condition 2 p.m. 0.32 —0.82 0.20
4 p.m. 0.52 —0.12 0.17
Total 0.33 —-0.50 0.02
Fanned-air condition 2 p.m. 0.71 -0.97 0.04
4 p.m. 0.75 —0.83 0.53
Total 0.65 —-0.74 0.25

Table 5 Effect of fanning on heart rate, respiration rate, rectal temperature and economy of energy in steers

Economy of energy by

Ambient Examination Estimated consumption of energy fanning 5 hrs®
temperature ftem Condition No. of Data /hr/kg of metabolic /hr/head®  /head/5hr® Energy Beef with
steers body wt. same energy
(Cal) (Cal) (Cal) (Cal) (g)
. Natural 1 93.4 7.056 631 3055
2-32C Heartrate o ning 5 91.2+1.2 6.833 615 3075 80 60
Respiration Natural 2 87.7
rate Fanning 5 70.1£3.7
Rectal Natural 1 39.5
temperature  Fanning 5 39.6+0.2
. Natural 5 98.7£2.9 7.471 668 3340
32C<  Heartrate o ing 12 94.3+0.95 7.158 640 3200 140 105
Respiration Natural 6 103.9£3.5
rate Fanning 13 86.8+2.4
Rectal Natural 5 39.6+0.3
temperature Fanning 12 39.7+0.1

a) Body weight . 400kg(=metabolic body weight : 89.44kg)
b) Energy in standard quality of beef in Japan : 133Cal/100g
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