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Effects of Sprinkler and Fan Cooling System in Loose Barn
on the Physiological Parameter and Milk Productivity in
Holstein Cows During Summer
Chung Tae-Young, Lee Hyeon-Min, Kim Chong-Min, Kim Dong-I|,
Lee Youn-Sub and Lee In-Hyong**
College of Animal Husbandry, Kon-Kuk University

Summary

This experiment was carried out to study the effect of sprinkler and fan cooling system on the
physiological parameter, milk production and milk composition for Holstein cows in hot, humid climates.
Thirty cows were assigned to one of two sections of open-sided loose barn. Water nozzles of
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sprinkler system were spaced in line at 1.2m intervals. Forced air was provided by 85cm diameter fans at

rate of 3.4m%sec.

The results obtained from these experiments are as follows:
. There was no significant difference in meteorological data between control and fan + sprinkler
cooling system(treatment group).
. Skin temperature and rectal temperature of the treatment group were significantly lower than those of
the control group (32.96 : 39.53°C vs 34.02 : 41.21 ¢ respectively) (P<0.05).
. Serum cortiso! concentration of the treatment group(0.90 #g/dL) was lower than that of control group
(1.44 pg/dL)(P<0.05).
4. Milk production of cows cooled with a sprinkler and fan cooling system was significantly higher than
that of no cooling system (P<0.01).
5. Lactose, protein and solid-not-fat content of milk were not changed by the treatments. Milk fat content
of the control(3.23%) was low compared with the treatment group(3.38%). Somatic cell count was
reduced by 26.63% in the treatment.
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The results indicate that a sprinkler and fan cooling systems can provide an effective means to relieve

heat stress and enhance productivity of lactating Holstein cows during hot and humid summer season.

(Key words : fan, sprinkler, heat stress, milk composition and production)
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Effects of Sprinkler and Fan Cooling System in Loose Barn
on the Physiological Parameter and Milk Productivity in
Holstein Cows During Summer
Chung Tae-Young, Lee Hyeon-Min, Kim Chong-Min, Kim Dong-Ii,
Lee Youn-Sub and Lee In-Hyong**
College of Animal Husbandry, Kon-Kuk University

Summary

This experiment was carried out to study the effect of sprinkler and fan cooling system on the

physiological parameter, milk production and milk composition for Holstein cows in hot, humid climates.
Thirty cows were assigned to one of two sections of open-sSided loose barn. Water nozzles of

sprinkler system were spaced in line at 1.2m intervals. Forced air was provided by 85cm diameter fans at

rate of 3.4m%sec.
The results obtained from these experiments are as follows:

1. There was no significant difference in meteorological data between control and fan + sprinkler
cooling system(treatment group).

2. Skin temperature and rectal temperature of the treatment group were significantly lower than those of
the control group (32.96 : 39.53°C vs 34.02 : 41.21 ¢ respectively) (P<0.05).

3. Serum cortiso! concentration of the treatment group(0.90 #g/dl) was lower than that of control group
(1.44 pg/dL)(P<0.05).

4. Milk production of cows cooled with a sprinkler and fan cooling system was significantly higher than
that of no cooling system (P<0.01).

5. Lactose, protein and solid-not-fat content of milk were not changed by the treatments. Milk fat content
of the control(3.23%) was low compared with the treatment group(3.38%). Somatic cell count was
reduced by 26.63% in the treatment.
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The results indicate that a sprinkler and fan cooling systems can provide an effective means to relieve

heat stress and enhance productivity of lactating Holstein cows during hot and humid summer season.

(Key words : fan, sprinkler, heat stress, milk composition and production)
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Table 1. ingredient and chemical composition
of concentrate mixtures

Item Composition
Ingredient composition (%)
Com, flaked 26.8
Rye 7.4
Gluten feed 9.7
Coconut meal 14.5
Soybean meal 17.1
Rapeseed meal 49
Sunflower meal 8.3
Molasses 6.0
Limestone 1.8
Tricalcium phosphate 1.0
Premix* 1.0
Salt 0.8
Sodium bicarbonate 0.7
Chemical composition (%)
Dry matter (%) 88.64
..................... %, DM basis ++cerememreessseenns

Crude protein 19.90
Crude ash 6.40
Ether extract 3.16
Crude fiber 7.20

* Vitamin-mineral mixture contains as following in
1Kg: Vit. A 2,000,000IU ; Vit. D; 400,000IU ; Vit.
E 1,500IU ; Vit. K; 300mg ; Vit. B, 200mg ; Vit. B,
800mg; Ca. D. Pantothenate 1,200mg; Niacin
5,500mg ; Choline Cl 50,000mg ; Folic Acid 100mg
; Vit. By, 1,500mg; CU 1,000,000mg; I 150mg;
Fe 12,000mg; Mn 12,000mg; Zn 8,000mg: Co
100mg ; Se 100mg.
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Table 2. Climatological data in the barn during experimental periods

Control Fan + Sprinker Outdoor
Measurement
Mean SE* Mean SE Mean SE

Dry bulb temperature (°C)

06:00 h 2443 0.04 24.58 0.05 2441 0.05

12:00 h 29.00 0.07 29.32 0.08 30.02 0.09

15:00 h 30.15 0.06 30.40 0.06 3091 0.06
Relative humidity (%)

06:00 h 92.68 0.20 92.35 0.22 92.25 0.23

12:00 h 75.99 1 0.30 74.56 0.33 70.78 037

15:00 h 71.44 033 70.82 0.33 66.91 038
Dew point temperature (C)

06:00 h 23.21 0.05 23.18 0.05

12:00 h 24.17 0.04 24.09 0.05

15:00 h 24.32 0.04 24.26 0.05
Vapour pressure (mbar)

06:00 h 28.67 0.08 28.57 0.09

12:00 h 30.37 0.08 3007 0.0

15:00 h 30.51 0.08 30.50 0.09

* SE: Standard Error.
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Table 3. Physiological responses of Holstein cows during the experimental periods

o Control Fan + Sprinkler
Physiological parameter
Mean SE Mean SE
Skin Temperature (C) 34.02° 0.05 32.9¢ 0.04
Rectal Temperature (C) 41.21° 0.04 39.53° 0.02
Serum Cortisol (zg/dL) 1.44* 0.05 0.90" 0.04
*ub . Means in the same row with different superscripts differ significantly (P<0.05).
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Fig. 3. Changes in skin temperature, rectal temperature, and average milk production of
Holstein cows during the experimental periods.
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Table 4. Effect of fan+spinkling in the loose barn on the milk production in Holstein cows

Control Fan + Sprinkler
Weeks

Mean SE Mean SE

0 26.84 0.35 26.51 0.32

1 23.68 0.22 2541 0.34

2 25.20 049 27.26 041

3 25.14 0.35 26.31 042

4 21.35 042 24.65 0.49
Average (1-4 weeks) 23.66 038 25.87* 0.36

* . Differ significantly, P<0.05.
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Table 5. Effects of Fan + Sprinkier facilities on the milk yield performance according to stage
of lactation in dairy cow

Control Fan + Sprinkler
Lactation stage Significance
Mean SE Mean SE
Early lactation* 25.33 047 27.58 0.49 NS
Mid lactation 25.76 0.18 26.51 0.24 NS
Late lactation 21.07 0.26 23.96 0.33 NS

* Early lactation : postpartum~90 days.

Mid lactation : 91~210 days.
Late lactation : 211~305 days.

4. FZHEE

Al@71tE 248 2 AAEse ¥ge
Table 63} ZT}. Fan®} sprinklerE o] &3} ]2

o =T Abolel §33 SNFFHEE A9l Aol
7t AR o, FRde o gangon 44
o 0.15% Z715t9 o), ol R EAA &

o2 Aok

Table 6. Changes in milk composition and somatic cell count of Holstein cows in hot, humid

climates
Control Fan + Sprinkler
Item Significance
Mean SE Mean SE
Yield (kg/day)
FCM! 25.45 0.55 2642 045 NS*
Fat 0.93 0.03 0.99 0.02 NS
Protein 0.89 0.01 0.88 0.01 NS
Lactose 1.29 0.02 1.33 0.02 NS
SNF 2.39 0.03 241 0.03 NS
Composition (%)
Fat 322 0.06 337 0.05 NS
Protein 3.14 0.02 3.03 0.02 NS
Lactose 453 0.02 457 0.03 NS
SNF? 8.38 0.04 8.32 0.04 NS
SCC? (celyml) 336,500 19,500 246,909 21,70t NS

' 4% fat corrected milk.
2 Somatic cell count.

3 Solid not fat.

4 NS : P>0.05.
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