In this Technical Note for MGA members, Mike Wilkinson discusses water
requirements and factors affecting water intake by cattle. Mike can be contacted via
the MGA office.

Introduction
This note is about water requirements of cattle, water quality and managing water
supplies. Water is a hot topic because England is currently suffering a prolonged
drought. July 2022 was the driest month in England for 87 years, according to the
Meteorological Office. Boreholes are drying up and maize crops are showing signs of
drought stress. The drought will end, but nobody knows when.
Water is arguably more important than feed to sustain life, support growth and
maintain lactation. Milk is 87% water and up to 81% of an animal’s total body weight
is water. Yet provision of adequate drinking water of high quality is often taken for
granted until supplies are interrupted by a drought or burst pipes. Cattle sheds, loafing
areas and grazing paddocks should have adequate access to drinking points with
plenty of space around them, bearing in mind that cattle often drink in groups.
Water requirements of cattle
The water requirements of cattle increase with age and are considerably higher for
lactating than for dry cows and young stock (Table 1). Total daily water intake of
lactating cows is about 3 litres per litre of milk produced (NRC, 2001). Drinking water
requirement increases with diet dry matter (DM) content, total DM intake and milk
yield. Other factors affecting drinking water requirement include diet crude protein, diet
sodium plus potassium concentration and daily mean ambient temperature.
Signs of excess water intake are diarrhoea, high urine production and bloated animals.
The ‘green waterfall’ from the back ends of cattle grazed on wet spring pasture is an
indication of high intake of water together with high levels of protein, sodium and
potassium in grass.

Table 1. Drinking water requirements of cattle of different ages
(based on Kononoff and Clark, 2017).

Signs of restricted water intake include frozen troughs and water pipes, low water
pressure, a sudden drop in milk production, reduced or variable feed intake, rumens
looking empty, faecal pats firm and dry, decreased urination, deep yellow urine,
drinking from puddles (risk of bacterial toxicity) and urine drinking, which may also
indicate acidosis. Stray voltage in excess of 0.5 volts can also reduce water
consumption.
Table 2. Effect of diet dry matter (DM) content on drinking water requirement of dairy
cows.

The effect of diet DM content on drinking water requirement is shown in Table 2 for a
cow eating 20 kg DM/day, yielding 30 litres of milk/day and with a total water
requirement of 90 litres/day. At low levels of diet DM, involuntary water intake from the
diet is close to total water requirement. But as diet DM increases, so does drinking
water requirement, from 10 litres a day at 20% total diet DM (e.g. grazed pasture) to
almost 80 litres a day when a total mixed ration of 60% DM is being eaten.
Water quality
Annual water analysis is essential to confirm that supply is of acceptable quality and
to identify potential hazards to animal health such as mineral deficiencies or toxicities
and bacterial infections. Lack of water due to drought can prompt a switch to temporary
sources, which may compromise quality.
Some water quality indicators are in Table 3.
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Table 3. Water quality indicators (from NRC, 2001; Robillard et al., 2016, Kononoff
and Clark, 2017).

Managing water intake
Watering locations should be placed close to feed troughs and milking parlours, since
livestock tend to alternate meals with drinking bouts. Recommended space is 10 cm
water trough per cow with an optimum water trough height of 90 cm. At least 2 metres
space should be available around water troughs to allow adequate animal access.
Shallow troughs, 8 to 20 cm depth, are preferable to deeper troughs because they are
easier to clean (Figure 1). Cattle drop feed particles into water troughs when drinking
and goldfish can be used in larger indoor troughs to keep them clean and prevent algal
contamination. Cows prefer to drink warm rather than cold or hot water. It takes 7.5
MJ of energy a day for a cow to raise the temperature of cool drinking water to body
temperature1.

Figure 1. Shallow water troughs (from The Farming Forum, 2018)

Provision of shade and sprinklers help to reduce
drinking water demand in periods of hot weather.
Fans may increase water intake through greater
evaporative loss of water through skin. Adding
water to the diet during TMR mixing reduces
dustiness and can relieve pressure on water
troughs if access is limited.
However, an
additional 3 kg water per cow does relatively little
to reduce total daily requirement for drinking water
if the diet is relatively dry.
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Individual cows can drink up to 15 litres of water a minute and adequate pressure is
essential to prevent troughs from running dry. The UK legal minimum pressure in
mains pipes to the boundary of private properties is 0.7 bar (Ofwat, 2017).
DM intake decreases as ambient temperature rises, especially when temperatures
exceed 25oC. The reduction in feed consumption means that involuntary water intake
from feed is also reduced. At the same time, total water requirement is increased to
balance greater evaporative loss from the surface of the animal. Therefore, drinking
water intake during heatwaves is likely to be considerably greater than normal.
Adequate provision of water troughs is vital, especially at times when water pressure
is likely to be reduced. Supplementary troughs may be advisable during periods of
sustained hot weather.
1

Specific heat capacity of water is 0.004185 MJ/oC/kg. Raising water temperature from 9 to 39oC = 30 oC x 60
kg water drunk per day = 1800 x 0.004185 = 7.5 MJ/day.

Summary
Total water requirements of cattle increase with body weight and milk yield. Drinking
water requirement increases with diet DM content. Multiple water troughs supplied
with clean water at adequate pressure are essential around feed troughs and in fields.
Shallow water troughs are preferred to deeper troughs because they are easier to
keep clean. Annual water analysis is advisable to ensure supplies are of acceptable
quality and to aid diagnosis of animal health issues.

References
Kononoff, P.J. and Clark, K.J. 2017. Water quality and requirements of dairy cattle.
https://extensionpublications.unl.edu/assets/html/g2292/build/g2292.htm
NRC 2001. Nutrient Requirements of Dairy Cattle, 7th Edition. Chapter 8, Water.
https://www.nap.edu/catalog/9825/nutrient-requirements-of-dairy-cattle-seventh-revisededition-2001
Ofwat 2017. The guaranteed standards scheme (GSS): Summary of standards and
conditions.
https://www.ofwat.gov.uk/wp-content/uploads/2017/03/The-guaranteed-standards-schemeGSS-summary-of-standards-and-conditions.pdf
Robillard, P.D., Sharpe, W.E and Swistock, B.R. 2016. How to interpret a water analysis
report. https://extension.psu.edu/how-to-interpret-a-water-analysis-report
The Farming Forum, 30 March 2018. https://thefarmingforum.co.uk/index.php?threads/watertroughs.219636/

4

