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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-ll,
Lee, Youn-Sub, Lee, In-Hyong
College of Animal Husbandry, Kon-Kuk University
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Fig. 1. End view of barn

Fig. 2. Layout of sprinkler and fan system in
the loose barn

Table 1. Ingredient and chemical composition
of concentrate mixtures

ltem Composition
Ingredient composition, %
Corn, flaked 26.8
Rye 74
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
Crude protein 19.90
Crude ash 6.40
Ether extract 3.16
Crude fiber 7.20

* \itamin-mineral mixture containe as following in 1Kg: VitA
2,000,0001U ; VitD3 400,000V ; VitE 1,5001U ; VitK3
300mg ; Vit.B1 200mg ; Vit.B2 800mg ; Ca.D.Pantothenate
1,200mg ; Niacin 5,500mg ; Choline Ci 50,000mg ; Folic
Acid 100mg ; VitB12 1,500mg ; CU 1,000,000mg ; |
150mg ; Fe 12,000mg ; Mn 12,000mg ; Zn 8,000mg ; Co
100mg ; Se 100mg.

. Zz % 38

1. 71M4=A

AN@72E A ATLE, AdFE, oed 2k 3
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Table 2 . Climatological data in the barn during experimental periods

Measurement Control Fan + Sprinker Outdoor
Mean SE* Mean SE Mean SE
Dry bulb temperature, C
1600h 24.43 0.04 24.58 0.05 24.41 0.05
1200h 29.00 0.07 29.32 0.08 30.02 0.09
1500h 30.15 0.06 30.40 0.06 30.91 0.06
Relative humidity, %
0600h 92.68 0.20 92.35 0.22 92.25 0.23
1200h 75.99 0.30 74.56 0.33 70.78 0.37
1500h 71.44 0.33 70.82 0.33 66.91 0.38
Dew point temperature, €
0600h 23.21 0.05 23.18 0.05
1200h 2417 0.04 24.09 0.05
1500h 24.32 0.04 24.26 0.05
Vapour pressure, mbar
0600h 28.67 0.08 28.57 0.09
1200h 30.37 0.08 30.07 0.10
1500h 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

Physiological parameter Control Fan + Sprinkler
Mean SE Mean SE
Skin Temperature, C 34.02° 0.05 32.96" 0.04
Rectal Temperature, C 41.21? 0.04 39.53" 0.02
Serum Cortisol, z¢/dL 1.44 0.05 0.90° 0.04

* 25 . Means in the same row with different superscripts differ significantly(P<0.05)
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Figure 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.
Weeks Control Fan+ Sprinkle
Mean SE Mean SE
0 26.84 0.35 2651 0.32
1 23.68 0.22 2541 0.34
2 2520 0.49 2726 0.41
3 2514 0.35 26.31 0.42
4 21,35 0.42 2465 0.49

Average(1~4weeks 23.66

0.38 25.87*" 0.36

** . Differ significantly , P<0.01
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Table 5. Milk production according to the stage of lactation affected by Fan + Spinkler facilities.

Lactation stage Control Fan + Sprinkler Significance
Mean SE Mean SE

Early lactation® 25.33 0.47 27.58 0.49 NS

Mid lactation 25.76 0.18 26.51 0.24 NS

Late lactation 21.07 0.26 23.63 0.33 NS

* Early lactation: postpartum ~ 90 days
Mid lactation: 91~210 days
Late lactation: 211~305 days



174 Aulga (199 )

5 2% 544 f93= Nt
28] Johnson 57 heat stress AElA F24
o W3yt dojud 53 FAWo] ZAdny A
Habeeb 57% §2A %o g 129 4 3 A
A RBCANE HFAGI8T)ANN Bt BF FLFE
4% 59 o] 77 28 27,7 2 30%

Mo

=

4
1.

T 7
oy, B dFdAE At AolE
glolA o5 Aztske Aol7t AT olsh 2ol
go| 97|12 EA7t AAEL FHlA

£ 9434903 129979

9
o

26.63% 7+43e] Igono 5''0] &0} fan¥ sprinkler
2 A& Aol AMEF7E FA TAdL B
18 A7 Aztel At

ujabA ool A7E Eete & o vt AFEH
2o 18 t5d 37std e ARl fan + sprinkler
2 M3z o]43n2 A 1L stressE A A, BIFE

9

—

aA =go| Hga Algd

#uEsl

. Alvarez, M. B. 1968 Relation of environmental

temperature to the activity of the adreno-
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University of Missouri, USA.
_Alvarezz, M. B. and Johnson, H. D. 1973
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. Beede, D. K., R. J. Collier, C. J. Wilcox and W. W.

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

[tem Control Fan + Sprinkler Significance
Mean SE Mean SE
Yield, kg/day
FCM! 25.45 0.55 26.42 0.45 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 2.4 0.03 NS
Composition, %
Fat 3.22 0.06 3.37 0.05 NS
Protein 3.14 0.02 3.03 0.02 NS
Lactose 453 0.02 4.57 0.03 NS
SNF® 8.38 0.04 8.32 0.04 NS
SCC2, cell/me 336,500 19,500 246,909 21,701 NS

' 4% fat corrected milk
2 Somatic cell count

® Solid not fat

“NS : P> 0.05
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