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During periods of high temperatures and humidity, dairy cattle can suffer from 
hot weather stress. This typically occurs rather suddenly in Minnesota. 
Dairy cows do not adapt quickly. Unless efforts to improve the environment 
are effective, a severe drop in milk production may occur. 

The immediate response of dairy cattle to hot conditions for which they are 
not adapted is a reduction in feed intake. This is usually followed by a 
reduction in milk production and/or growth rate. The higher producing cows 
are usually affected to the greatest extent because milk production always 
involves an expenditure of energy and the production of heat (4). 

The maintenance requirement of milk cows increases about 30% when ambient 
temperatures are raised from 80° to 104° F for 6 or more hours per day. In 
this situation, voluntary intake of dry matter decreases about 55%. Milk 
production may drop to less than half of that produced under normal 
conditions. A general increase in water consumption is expected up to about 
95° F; but higher environmental temperatures usually result in decreased water 
intake (3). See Table 1. 

Table 1. Relative changes in maintenance and dry matter intake requirements, 
dry matter intake, milk yield and water intake at various 
environmental temperatures (8). 

a 
Avera9e temperature ( 0 F) 

Maintenance requirement, 68° 770 86° 95° 104° 

% of requirement at 68° F 100 104 111 120 132 

Dry matter intakeb: 
Lb/day needed 40.1 40.6 41. 7 42.8 44.5 
Lb/day expected 40.1 39.0 37.3 36.8 22.5 

Milk yield, lb/day 59.5 55.1 50.7 39.7 26.5 

Water intake, gal/day 17.0 18.5 19.8 30.1 26.6 

a Values for 77° and higher temperatures are for days with at least 6 hrs, but 
b not more than 12 hrs, exceeding the temperature indicated. 

Based on 1,320-lb cows producing 60 lb of milk per day at 3.5% fat. 

UNIVERSITY OF MINNESOTA, U.S. DEPARTMENT OF AGRICULTURE, AND MINNESOTA COUNTIES COOPERATING 





Don't think of daily temperatures in terms of maximum temperatures. Wide 
night-to-day temperature differences and low relative humidities help lower 
hot weather stress. When the nights are cool, it is best to average the high 
and low expected temperatures to anticipate how severe upcoming weather 
conditions may be on cattle. Similarly, consider the effect of relative 
humidity. The Hot Weather Stress Guide (Figure 1) provides you information on 
the danger zone {equivalent to 85° F at 60% relative humidity) and the 
emergency zone (equivalent to 91° Fat 60% relative humidity) (1, 10). 

Figure 1. 
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Reco11111endations to Help Prevent Heat Stress 

1. Shade. Provide shade if at all possible. Natural shade (trees) is most 
effective. Feed and water should be close to shade, preferably located on 
the north or east side of the shade (5). 

If shades are constructed, the shade height should be 12 ft or more for 
maximum effectiveness. When cattle have a choice between 7 ft and 12 ft 
shades, the 12 ft shades will be used almost exclusively (6). 

The primary purpose of a livestock shade is to reduce the radiation heat 
load on the animals. An economical shade cover is a 6-inch layer of hay 
or straw; this material is about 20% more effective than standard 
aluminum. Painting aluminum shades white on the top and black on the 
bottom increases the effectiveness of standard aluminum shades by 10% (2). 
See Table 2; all figures are expressed relative to standard aluminum 
(1.00). 

Table 2. Shade materials compared with standard corrugated aluminum. 

Material Effectiveness 

Hay, 6 inches thick 
Aluminum, top white and bottom black 
Steel, galvanized 
Plywood 
Aluminum, standard 
Hardboard (1/8-inch masonite) 
Snow fence, double layer 
Snow fence, single layer 

1.20 
1.10 
1.05 
1.03 
1.00 
0.94 
0.82 
0.59 

2. Ventilation (Air Movement). Keep animals in position for free circulation 
of air. With 90° average temperatures and a 60% relative humidity, a 17% 
loss in milk production is expected when air flow across the cow is only 
3.8 .mph. With an 11.8 mph air flow, loss in milk production is expected 
to be reduced by one-half to approximately 8% (1). Large fans (36 11 and 
1/2 hp) should be placed above the cows at 30 to 40 ft intervals in stall 
barns, in free stalls, and at the feeders when cows are fed inside. 

3. Fogging (Water Sprinkling). A sprinkling system wets the hair coat and 
the water evaporates when combined with air movement, aiding in heat loss 
through the skin. Sprinkling should occur at the feed bunk, holding area, 
or exit lanes from the milking parlor. All are beneficial. DON'T MIST OR 
SPRINKLE COWS IN TIE STALLS OR STANCHIONS. Sprinkling of stall barn cows 
will wet the bedded area too much, setting up ideal conditions for an 
outbreak of environmental mastitis. 

Misters can be placed about 7-1/2 ft above the floor and at 7-1/2 ft 
intervals. They should deliver 5 gallons of water per hour with 20 lb per 
square inch pressure at the nozzle. They can be equipped with a 
thermostat to operate with 5-minute on/off cycles whenever the temperature 
exceeds 90° (5). 
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4. Chilled Water. Research at Texas A & M University (7, 9) has shown 
cooling water that is between 68 and 86° F to below 50° decreased water 
intake, increased feed intake, increased milk production, and helped 
reduce heat stress during the summer months. The lower drinking water 
temperature decreased respiration rate post-watering. Both respiration 
rate and rectal temperatures began to increase within 40 minutes after 
watering, indicating the transient cooling effect of the chilled water. 

While it is doubtful that chilled water is economical in Minnesota, having 
a plentiful supply of fresh, cool water available during hot weather is 
recommended. 

literature Cited 

1 Baeta, F.C., N.F. Meador, M.D. Shanklin and H.D. Johnson. 1987. 
Equivalent temperature index at temperatures above the thermoneutral for 
lactating dairy cows. Am. Soc. Agr. Engr. Paper No. 87-4015. 

2 Bond, T.E., C.F. Kelly, W.N. Garrett and L. Hahn. 1961. Livestock 
shades. California Agr. July, 1961. p. 7. 

3 Huber, J.T. and G.E. Higginbotham. 1986. 
Animal Health and Nutr. May-June issue. 

Heat stress in lactating cows. 
p. 14. 

4 Johnston, J.E., R.E. McDowell, R.R. Shrode and J.E. Legates. 1959. 
Summer climate and its effects on dairy cattle in the southern region. 
Southern Agr. Exp. Sta. Coop. Series Bulletin 63. 

5 Jones, G.M. 1988. 
Virginia Dairyman. 

Reducing summer heat stress on dairy farms. 
May, 1988. p. 16. 

The 

6 Kelly, C.F., T.E. Bond and N.R. Ittner. 1954. Design of livestock 
shades. California Agr. Aug., 1954. p. 3. 

7 Lanham, J.K., C.E. Coppock, K.Z. Milam, J.M. Labore, D.H. Nave, R.A. 
Stermer and C.F. Brasington. 1986. Effects of drinking water temperature 
on physiological responses of lactating Holstein cows in summer. J. Dairy 
Sci. 69: 1004. 

8 McDowell, R.D., N.W. Hooven and J.K. Camoens. 
Holsteins in first lactation. J. Dairy Sci. 

1976. Effect of climate on 
59:956. 

9 Milam, K.Z., C.E. Coppock, J.W. West, J.K. Lanham, D.H. Nave, J.M. Labore, 
R.A. Stermer and C.F. Brasington. 1986. Effects of drinking water 
temperature on production responses in lactating Holstein cows in summer. 
J. Dairy Sci. 69:1013. 

10 Whittier, J.C. Hot weather livestock stress. Univ. of Missouri Agr. 
Guide. G2099. 

4 


	00000001
	00000002
	00000003
	00000004
	Blank Page

