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En oironmen tal Physiology 
With Special Reference to Domestic Anima's 

v. Influence of Temperature, 500 to 1050 F., 

on Water Consumption in Dairy Cattle 

H. J. THOMPSON, D. M. WORSTELL, SAMUEL BRODY 

I. INTRODUCTION 

Water in the body economy: From the viewpoint of body-temper
ature regulation-which 'is our major concern-it is difficult to think 
of a substance other than water that is so well suited for minimizing 
fluctuations in body temperature. Its mobility, high specific heat, and 
high conductivity enable the water to carry the heat from the body 
interior to the body surfaces where it is dissipated by the high latent 
heat of vaporization of moisture-580 CaljKg or 1044 Btujlb-and, 
as will be presently shown, a resting man in the shade at 90°F vapor
izes moisture at the rate of about 15 lbs. water a day and a good dairy 
cow at about 50 lbs. a day. 

The following facts relating to water in the body economy are 
really corollaries of the introductory statement. 

1. The rate of moisture vaporization from the body increases 
with increasing ambient temperature. 

2. The rate of moisture vaporization from the bodyl,2 tends to 
increase with the increasing metabolic rate and, therefore, with in
creasing rates of the productive processes and with feed consumption 
which increase metabolic rates. A high producing cow, therefore, 

A cooperative investigation between the Departments of Dairy Husbandry 
and Agricultural Engineering of the University of Missouri Agricultural Experi
ment Station, S. Brody, Project Leader, and the Division of Farm Buildings and 
Rural Housing, Bureau of Plant Industry, Soils, and Agricultural Engineering, 
United States Department of Agriculture. H. J. Thompson. resident Agricul
tural Engineer, and Dorothy M. Worstell, resident Office Supervisor and Statis
tician, represent BPISAE. Grateful acknowledgments are made to PrOlessor 
A. C. Ragsdale, Chairman of the Department of Dairy Husbandry, and Professor 
J. C. Wooley, Chairman of the Departme~t of Agricultural Engineering, as coun
selors and advisors; and to Samuel Barrett, Engineering Aide, BPISAE, for 
assistance in taking water consumption measurements. 

lSee Figs. 22a and 22b, Univ. Mo. Agr. Exp. Sta. Res. Bull. 423, 1948, and 
pp. 277-280 in Brody's Bioenergetics and Growth, Reinhold, 1945. 

2DuBois, E. F., and Soderstrom, G. F., The vaporization of water from skin 
and respiratory passages in health and disease. Am. J. Physiol. 42, 604, 1917. 
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needs extra water above that of a low producing cow and above the 
water included in the extra milk, approximately in proportion to her 
extra feed consumption. 

3. Water is the most abundant body constituent. Over 90 per 
cent of the prenatal animal and over 75 per cent of the mature fat-free 
animal is water. It is the medium in which the internal body machin
ery is immersed and functions. The body cells and organs are water 
inhabitants! The body of an average man (165 Ibs.) contains 41 
liters, or 43 quarts (nearly 90 Ibs.), water3-most of it in the muscles 
(22 quarts) and blood (2.8 quarts). 

4. Water is the solvent and transporter of nutrients to and wastes 
from the body. The circulating blood is the major channeled trans
portation, drainage, ventilating and cooling system of the body com
munity of cells and organs. 

5. The blood contains over 80 per cent and the blood plasma over 
90 per cent water. Reduction of the plasma water content increases 
the blood viscosity, tends to clog the transportation system and to 
lead to peripheral and, because of reduced blood volume with reduc
tion in stroke volume and increase in pulse rate, to central circulatory 
failure. Hence the dread of dehydration, whether caused by uncon
trollable vomiting or diarrhea, or by inadequate water supply in a 
desert. Because of the great danger of dehydration, water intake 
tends to balance water loss; that is, anything that increases body 
water vaporization tends to increase water consumption. 

6. An enormous amount of water is involved4 in producing 
various secretions and related products, such as (for man) saliva, 
0.5 to 1.5 liters water a day; stomach juices, 1 to 2.5 liters a day; 
intestinal juices, 700 to 3000 cc; pancreatic juices, 700 to 1000 cc; 
liver-bile, 100 to 400 cc; lymph, 700 to 1500 cc; and so on. Milk con
taining 87 per cent water, of course, involves a large water turnover 
for its production. Cows also need large amounts of water to moisten 
dry feed and to churn it in the rumen. 

7. While some mammals (e.g., the Southern Arizona desert kan
garoo and pocket mouse) survive very long periods on air-dry food 
by producing extremely concentrated urine (22 per cent urea and 5.3 
per cent N aCl) ,5 the survival period of most mammals without water 

3Skelton, Harold, The storage of water in various body tissues. Arch. Int. 
Med., 40, 1927. 

4Adolph, E. F., The metabolism and distribution of water in body and tissues. 
Physiol. Rev., 13, 1933. 

5Schmidt-Nielsen, K., et al., Am. J. Physiol., 154, 163, 1948; J. Cell. & Compo 
Physiol. 32, 331 and 361, 1948. 
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is a very small fraction of the survival period without food. In a 
90°F atmosphere, man survives about three days without water,6 
but perhaps three months without food. i While an animal may sur
vive the loss of virtually all its fat and one-half its protein, it can 
hardly survive the loss of one-fifth its water. 

Water and milk production in cattle: Ritzman and BenediCt8 re
ported that the ratio of water to dry matter consumption in steers is 
3.0 to 3.4 regardless of the amount of feed consumed; and that on a 
high-protein feed, steers drank 26 per cent more than on a low-protein 
feed. Lactating cows, of course, have higher water to feed ratio to 
supply the water in the milk as shown by the following citations. 

Eckles reported!) that a cow that produced 103 Ibs. milk a day 
drank 250 Ibs. water a day, a free-water to milk ratio of 2.4 to 1, a 
total-water to milk ratio of 2.5 to 1, and a total water to dry matter' 
ratio of 7.5 to 1. 

Fuller10 reported that 16 cows averaging 1167 pounds in weight 
and producing about 28 Ibs. milk, drank 4.4 Ibs. water per pound milk. 

Atkeson and Warrenll reporteq data on water consumption as 
recorded on an automatic self-recording water meter connected to a 
commercial drinking cup during selected three-day periods of seven 
Holstein cows when dry and pregnant (weight 1640 Ibs.), when lactat
ing (1512 lbs.), at the peak of the lactation period, and seven to nine 
months after freshening. The water temperature was 50 to 54 of; the 
barn temperature, 50° + 10°F. For the dry, pregnant ,cows, the ratio 
of total water (water in feed plus water drank) to dry matter in the 
feed was 3.5; total water to 100 Ibs. body weight, 6; total water per 
animal, about 100 lbs; free water (water drank) per animal, 74 lbs. 
when fed siIag'e and 93 lbs. when not fed silage. The cows when lac
tating, of course, consumed more water than when dry, and during 
high production (average 82 lbs. milk) consumed more than during 
medium production (average 30 lbs. milk). The ratio of total water 

6Adolph, E. F., and associates, "Physiology of man in the dessert", Inter
science Publishers, 1947, page 273. 

iHowe, P. E., Mattill, H. A., & Hawk, P. B., (J. BioI. Chern. 11, 103, 1912) 
published data on a dog who was in good condition at the end of a 120 day's fast. 
Terrence MacSwinney, Lord Mayor of Cork, Ireland, fasted 75 days in 1919 in a 
London jail, after which he was forcibly fed. 

8Ritzman, E. G. and Benedict, F. H., The effect of varying feed levels on the 
physiological economy of steers. N. H. Agr. Exp. Sta. Tech. Bull. 26, 1924. 

!)Eckles, C. H., "Dairy cattle and milk production", Ed. 1, pp. 242-44, Mac-
Millan, 1912. . 

IOFuller, J. M., Some physical and physiological activities of dairy cows. 
N. H. Agr. Exp. Sta. Tech. Bull. 35, 1928. 

llAtkeson, F. W., and Warren, T. R., The influence of type of ration and 
plane of production on water consumption of dairy cows. J. Dairy Sc., 17, 265, 
1934. 
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to dry matter in the feed for the milking cows was about 5; total water 
to 100 lbs. body weight, 15 during high production and 9 during med
ium production; total water per animal, 250 lbs. during high produc
tion and 140 during medium production; free water per animal, 190 
lbs. during high production and 110 during medium production. The 
ratio of total water to milk, 2.S during high production and 5.212 dur
ing medium production; of free water to milk, 2.3 during high 
production and 3.6 during medium production. It was also reported 
that the dry cows drank 3.4 times during the day and 1.1 times during 
the night; the higher producers drank 5.0 times during the day and 
3.4 during the night; the medium producers 3.4 during the day and 
1.6 during the night. Of the free water drank, 20 per cent, 35 per 
cent, and 39 per cent was consumed at night in the dry, medium, and 

. high producers respectively. 
Morrison's13 latest summary indicates a total water to milk ratio of 

3.4 to 5.5; a free-water to milk ratio of 2.3 to 4.4; and the ratio is in
creased with increasing protein in the feed. Cows producing 100 Ibs. 
milk a day may drink over 300 H>s. water a day. On a herd-average 
basis, dairy cattle drink 100 to 120 lbs. or 12.5 to 15 gallons a day. 
Cows produce 4 per cent more milk when water is always available 
in automatic drinking fountains than if watered twice daily, and 6 
to 11 per cent more than if cows watered once daily. 

Only one report14 was found on the effect of ambient temperature 
on water consumption in milking cows. Three pairs of Holsteins cows 
were housed for three months in the California psychrometric room 
between 40 and 100°F, air movement 50 feet per minute, relative 
humidity 60 per cent. It was reported that water consumption was 
uniform between 40 and SO°F. Above SO°F, the cows became hyper
thermic and there was "an actual decrease" in the amo"unt of water 
drunk at the higher temperatures". This result, as will be shown, 
does not agree with our data here reported. 

Aims: The aim of the experiment here reported is to throw light 
on the influence of ambient temperature under controlled laboratory 
conditions on water consumption. 

Estimates on water consumption in relation to environmental 
temperature in man were published by A. M. Brown (see Adolph and 

12As reported, but apparently in error; our computations from these data 
indicate that the ratio of total water to milk is 4.7 during medium production. 

13Morrison, F. B., Feeds and Feeding. Morrison Pub. Co., Ithaca, N. Y., 1948, 
pp. 690-91. 

HReagan, W. M., and Mead, S. W., The effect of changes in environmental 
temperatures on water consumption of producing dairy cows. Abstract in J. 
Dairy Science, 22, 472, 1939. 
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associates,7 p. 121). The temperature curve for water needs in rest
ing man (in the shade or at night) seems to rise slowly from less 
than 2 quarts a day at 50°F to 3 quarts a day at 80°F, then at a 
steeper slope to about 7 quarts at 90°F, 9 quarts at 100°F, near 13 
quarts at 110°F and over 16 quarts at 120°F. 

This bulletin reports data on the increase of water consumption 
in dairy cows with increasing environmental temperature, as observed 
during the first experimental period, March to August, 1948. 

II. METHODS 
Each cow had access at all times to a water-cup fountain of the 

usual commercial design employed in dairy b~rns. Water was fed to 
the cups by gravity from individual cylindrical water tanks placed 
about ten feet above the cup levels. Water levels were measured with 
a hook-gauge, having a linear scale, calibrated at the beginning of the 
tests in gallons by weighing the amount of water placed in the tanks. 
Thus the daily change in water level, measured to the nearest 0.1 
gallon, gave the amount of water delivered to the fountains. 

The data here presented refer to the water used from the fountain 
only. With increased temperature the cows spent evermore time lap
ping at the water with some spillage and slobbering. Our data include 
the water thus lost. Some of the water spilled on the hay and was then 
consumed; some of it was "sprinkled" on the body and thus cooled the 
animal. This "lost" water may have then contributed to regulate the 
body temperature, and if so, it could be considered as consumed be
cause it was utilized by the animal. It is interesting to note that J-212 
had the greatest actual increase ill water consumption at high tempera
tures but J -202 "wasted" the most moisture by slobbering or spillage 
from the water bowl. 

It would have been desirable to use a recording meter on each 
fountain supply line in order to measure the frequency of drinking 
and the amount consumed each time. However, due to lack of such 
meters of the required accuracy, this method was not employed. 

Evaporative losses at fountains and supply tanks were not meas
ured. Estimates based on methods of calculations for constant rate 
drying periods15 give losses on the order of 0.02 to 0.10 gallons per cow 
per day for the combined surfaces. Variations in density due to en
trained gases and thermal expansion were not measured. No attempt 
was made to control the temperature of water consumed. As tap 
water was supplied to the insulated tanks, the tank watel· temperature 

15American Society of Heating and Ventilating Engineers, Heat, Ventilating, 
Air Conditioning Guide, 1948 ed., page 847. 
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was somewhere between tap water temperature and weather bureau 
wet-bulb temperatures for anyone day. Thus tank water tempera
tures are somewhat comparable for the two groups of animals. Heat 
exchanges between water and water lines, fountains, and chamber 
atmosphere make it difficult to estimate the precise temperature of 
the water consumed, but it was approximately 60°F. 

III. DATA 
The design of this experiment and temperature-control equip

ment were discussed in the preceding reports, especially in Res. Bull. 
L125 (on milk production and feed consumption), and, to a less ex
tent, in Res. Bulls. 435 (heat production, rectal temperature, respira
tion rate, pulmonary ventilation rate), and 433 (blood composition). 

TABLE 1.--TEMPERATURE CALENDAR 

Temperature Date (1948) of A verage Daily Average Daily 
Level· Temperature chan~e Days Air TemDerature. of Relative Humidity, % 

of From: To: Experimental Control E~erimental Control 

50 March 6 April 16 41 50.5 50.3 61.7 67.3 
60 April 16 May 3 17 60.0 50.3 62.6 69.2 
70 May 3 June 9 37 69.5 50.5 64.8 69.2 
80 June 9 June 24 15 79.7 52.7 65.2 71.2 
85 June 24 July 8 14 84.9 55.5 68.0 72.8 
90 July 8 July 22 14 89.9 56.7 68.1 75.7 
95 July 22 Aug. 1 10 94.5 56.8 63.2 71.8 

100 Aug. 1 Aug. 6 5 99.3 53.4 57.6 71.6 
105 Aug. 6 Aug. 6 7 hrs. - 105 52.0 56 70 

(9:30 (4:30 day - 98.1 
a.m. ) p.m. 

---.--- - - - - - - - - - - - - - - - - - - - - - ---- - --- - - - - - - - -
Experimental Group: 

From 105 
to 70* Aug. 6 Aug. 13 6 79.5 67.8 

Aug. 13 Cows changed to opposite chamber. 

50-60 Aug. 13 Aug. 26 14 60.2 72.1 

Control Grou p: 

From 50 
to 70* Aug. 7 Aug. 13 6 59.6 72.3 

Aug. 13 Cows changed to opposite chamber. 
From 70 

to 100,* Aug. 13 Aug. 21 8 85.2 64.9 
From 100 

to 60* Aug. 21 Aug. 26 6 73.2 73.3 
Aug. 26 All cows removed frOm laboratory (Holsteins 100 and 132 

removed on Aug. ·24 after abortion) 

• The temperature level given is for the EXDerimental GrouD; the Control Group was 
maintained between 50 and 600 F until August 7. * Increased (or decreased) by 5 to 100 F daily intervals. 
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Table 1 (from page 5, Res. Bull. 425) and the lower section of 
Fig. 1 presents the temperature calendar. Table 2 gives a few facts 
about the cows. In all charts and tables H refers to the Holstein and 
J to the Jersey cows. An attempt was made to have the charts with 
their legends self-explanatory. 

401~------~--~------~--4--1---h~~--~3~ 
--EXPERIMENTAL 
---- CONTROL 

30~------~~--------+-~~~~~44~~~2~ 

2o·~------~--4--------4~~~+---~+4~-7~ 150 

z Z 
0 50 Q 

~ 
a... 

250~ 
U"'I 
Z 

1~ 8 
L.J..J 

~ 
~ 301~------~--4-~-----+ 

150 

1~ 

50 
u.... 

~OOI~----~--~------+-~--+ 

~801~--------1----+-- ~ __ ~~e=~ __ ~ __ ~~-L~~~ 
c£ 60 
L.J..J 60 - - 50 ------t-~___4L--------+---+-;;:.:..:..~~ .... ~h--'--.d---'-"~-I 
a... 

~40'~~~--~~~~~~--4-~~WL~~~~~-LL-~~ 
~ 

Fig. 1.-The daily water consumption of each Experimental cow (con
tinuous lines) compared to its paired Control cow (broken lines) for the 
entire experiment. The lower section pictures the temperature schedule of 
both chambers with vertical guide lines indicating the temperature periods 
of the Experimental cows. Note the enormous individual variations be
tween individual cows; while J -212 increased her water consumption from 
11 gallons at 50°F to 43 gallons at 100°F, H-106 decreased her water con
sumption from over 12 gallons at 50°F to below 11 gallons at lOO°F. The 
other cows reacted in an intermediate fashion. 
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The animals consisted of two dry (H-90 and H-106) and ten lac
tating cows. The Jerseys produced at the beginning of this experi
ment 25 to 30 lbs. milk and the Holsteins 40 to 50 lbs. (For a report 
of the milk production during the experiment, see Res. Bull. 425.) 

TABLE 2 -- HISTORY OF THE COWS1 

Approximate Body Weight 
Cow No. Age, Years Date of Last Ibs. . 

Experimental Group 
(Chamber I): 
Jersey 212 3-1/4 Feb. 2, 1948 895 
Jersey 202 3-2/3 Dec. 2, 1947 850 
Jersey 994 4-1/2 Jan. 14, 1948*" 728 
Holstein 83 5-1/2 Feb. 16, 1948 1260 
Holstein 118 4-1/3 Feb. 7, 1948 1125 
Holstein 106 4-2/3 Feb. 6, 1947 1085 

(dry) 

Control Group 
(Chamber II): 
Jersey 205 3-1/2 Feb. 2, 1948# 917 
Jersey 204 3-1/2 Jan. 22, 1948· 805 
Jersey 504 3-1/2 Jan. 6, 1948 747 
Holstein 100 4-3/4 Jan. 26, 1948· 1290 
Holstein 132 3-1/2 Nov. 2, 1947 1150 
Holstein 90 (dr ) 5-1 4 Dec. 2, 1945 1070 

*Calf died at birth. 
#Calf died at age one month. 
1 For further details, see Table 2 on page 8 of Res. Bull. 425. 

Fig. 1 and Table 3 present the daily absolute water consumption 
data, and Fig. 2 the water consumption as percentages of the initial 
level (at 50°F) ; that is, the average water consumption at 50°F is 
taken as 100 per cent. 

While H-106 decreased her water consumption with increasing 
temperature, J-212 increased her water consumption most dramatically 
and the adverse effects of high temperature on her were least of any 
cow as reported in Bulls. 425, 433, and 435, demonstrating the saving 
quality of drinking large quantities of cool water in hot weather. 

The ratios of water to milk production a"nd to hay consumption 
(Fig. 3) are impressive. Up to about 80°F the water ratio (about 
4 lbs. water to 1 lb. milk) increased very slowly; thereafter it in
creased rapidly, attaining a water to milk ratio as high as 26 at 100°F. 
The curves are smooth, paralleling each other. The rise in ratio re
flects, however, not so much the rise in absolute water consumption 
(except in J-212) but the decline in milk production. This is shown 



Temperature 
Leve12,<T 

50 
60 
70 
80 
85 
90 
95 

100
3 105 

Table 3.--WATER CONSUMPTION FOR THE DIFFERENT TEMPERATURE LEVELS 
Gallons per animal per dayl 

Exper. Control Exper. Control Exper. Control Exper. Control Exper. Control Exper. 
1-212 1-205 1-202 1-204 1-994 1-504 H-83 H-I00 H:-118 H-132 H-I06 

11.3 11.6 12.3 12.5 11.4 10.6 22.0 22.8 19.0 '18.1 12.3 
11.8 10.5 12.6 12.2 12.6 10.4 21.4 21.0 20.0 17.5 11.6 
13.0 10.8 13.3 12.4 14.0 10.8 21.8 21.6 21.7 17.7 11.5 
18 .. 7' 12.6, 15:8 14.3 15.2 11.9 21.1 ' 21.6 24.4 18.8 12.1 
24.5 12.4 18.5 14.8 14.0 11.2 23.3 21.5 30.8 19.3 11.8 
33.4 12.5 22.9 14.5 12.4 11.0 24.0 21.5 31.8 19.0 10.1 
39.8 10.9 24.6 14.0 13.6 11.0 26.6 16.8 29.1 19.0 10.4 
43.0 10.8 27.7 12.5 15.9 9.9 26.4 16.4 28.8 17.4 10.6 
34.6 13.7 19.7 13.3 13.6 10.0 23.5 15.2 26.2 19.0 10.8 

Control 
H-90 

10.1 
9.6 

' 9.2 
8.8 
8.4 
7.1 
7.2 
7.2 
7.1 

IThe above values are dally averages of the total amount of water that was furnished the drinking fountains. 

2The given temperature levels are for the Experimental Group; the Control Group was maintained between 50 
and 600F. 

3These are total values for a 24-hour period, 7 hours at 1050 and 17 hours between 1050 and 940 F, with an 
average daily temperature of 980 F. 
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by the insignificant rise in absolute water consumption in cows H -83 
and J -994, yet a steep rise in the water to milk ratio. With the ex
ception of dry cow, H-I06, the same is true for the ratio of w,ater to 
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hay consumption (average normal 6 Ibs. water to lIb. hay). So, then, 
the limiting factor in the rise of water to milk ratio and water to hay 
ratio is not so much the rise in w,ater consumption, but the decline in 
milk production and feed consumption. 

Although the ratios of water consumption to body weight and to 
heat production (Fig. 4) increase with increasing temperatures, they 
do not show such dramatic increases above 80°F because, unlike the 
milk production and hay consumption, the decline in body weight and 
in heat production above 80°F was not great. 

Following the termination of the "regular" experiment shown in 
Figs. 2 to 4, the chamber temperature for the Control cows was rapidly 
raised from 60 to 100°F, then reduced again to 60°F. The result of 
this rapid change in temperature (not giving time for acclimatization) 
are presented in Fig. 5. These curves show greater variability largely 
due to daily observations, but there is no doubt about the trends ' for 
the water to milk and to feed ratios. The ratios of water to body 
weight and to heat production (upper sections Fig. 5) do not show 
appreciable rising trends with increasing temperature because body 
weight and heat production did not change much during the short 
periods of change in temperature. 

IV. DISCUSSION 

There are at least two differences between the water turnover in 
man and cow. Man invariably increases his rate of water consumption 
with increasing ambient tet:nperature, thus compensating the moisture 
loss by sweat. But no matter how much he drinks (spontaneously, of 
water) in very hot weather, the urine output (of increased specific 
gravity) and urination frequency decrease. Cow J-212, on the other 
hand, as shown in Fig. 6, paralleled her urine output (and also in
creased urination frequency and decrea:sed specific gravity) with her 
increased water consumption. The same is true of the other cows
the urine output paralleled the water intake. It would, then, seem 
that Cow J -212 increased her water consumption not to avoid dehy
dration but to cool the body directly, by circulating 'the cool water 
through it. By increasing the water consumption 30 gallons per day 
and by changing the temperature of the water consumed from 60°F 
to body temperature of 106°F, over 11,000 Btu, or 2850 Calories, per 
day is removed from the body. 

The second peculiarity is that cows differ enormously in their 
individual water-consumption responses to increasing ambient tem
perature above 70°F. Cow J-212 increased her rate of water consump
tion in an orderly fashion from about 11 gallons a day at 50°F to 43 
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Fig. 6.-Illustrating the general parallelism between water con
sumption and urine production and the quantitative effect of the water 
consumption level on the body temperature--the higher the water 
intake the lower the .rectal temperature. The urine curves were 
plotted from individual unpublished data by Frank G. Bishop; the 
water and rectal temperature data are averages for each temperature 
level. All curves are plotted in temperature sequence. 
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gallons at 1000 F; H-106 decreased her rate of water consumption from 
12.3 gallons at 50°F to 10.8 gallons at 100°F. Why this difference in 
response? Is this response automatic, an expression of an individual 
difference. in "physiological wisdom"? For instance, J -212 may have 
decreased her concentration of the antidiuretic hormone and therefore 
increased her urine output with increasing temperature and her water 
consumption was coupled to her urine output. Which is the cause and 
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which the effect? Did the increased urine output increase the water 
consumption or did the increased water consumption increase the 
urine output? Or is the increased water consumption a learning 
process on a higher level? Can cows be taught to drink more water 
for body-cooling purposes? In short, . is this a "learning" response, or 
is it an automatic, neuro-endocrine, response? 

It is certain that a plentiful, -easily available, supply of cool water 
in hot weather would constitute a very potent method for body heat 
dissipation in these slightly sweating animals. A method could, per
haps, be devised for enticing cows to drink more frequently of cool 
water than they normally do and thus help to keep down the body 
temperature in hot weather. ~urther developments in this field need 
to be contemplated with interest as a practical body-cooling method. 

V. SUMMARY AND ABSTRACT 

This report presents: 1) physiological backgrounds on the place of 
water in the animal body economy with special reference to body
temperature regulation in productive process.es in slightly sweating 
European-evolved dairy cows; 2) data on water consumption of lactat
ing and dry cows between 50 and 105°F in "acclimatized" and "non
acclimatized" Jersey and Holstein cows; 3) ratios of water consump
tion to: milk production, feed consumption, body weight, and to heat 
production. Some conclusions: 1) There are enormous individual 
differences in water-consumption response to increasing ambient tem
peratures. The implications thereof are discussed in detail. 2) The 
greater the water consumption (the temperature of the water was 
about 60°F) the less the rise in rectal temperature and the less the 
depression of milk production and feed consumption-as might be 
inferred from the high specific heat and mobility of the water. 3) 
Unlike in man exposed to a high temperature, the urine production, 
of lowered specific gravity, increased in direct proportion with the 
increased water consumption on increasing ambient temperature (Fig. 
6) . The importance of an available cool water supply to cattle in hot 
weather is thereby underlined as a method of body-temperature 
regulation. 


