
Water Quality:
Not a Drop in the Bucket
Providing regular access to high-quality water to cattle improves health.

by Megan N. Brew, Extension agent; Jeffrey Carter, assistant professor of animal science; and Mary K. Maddox, biological scientist,  
Department of Animal Sciences, UF/IFAS Extension

Important for the transport 
of nutrients between cells 
and as a vital medium for 

intracellular metabolism, water is 
the most abundant component in 
all living organisms. In fact, the 
typical body composition of an 

adult mammal contains about 60% 
water. When the nutrient needs of 
beef cattle are listed, water is often 
added only as an afterthought. 

Despite its low profile, water 
may be the most important 
nutrient of all. Indeed water is 
needed for body temperature 
regulation and the digestion, 
absorption and utilization of all 
other nutrients. Water plays an 
essential role in every life process. 
Beef cattle need regular access 
to clean drinking water in order 
to experience optimum health. 
Research has demonstrated a 
positive relationship between 
access to clean drinking water 
and performance factors such as 
growth, reproduction and milk 
production. Animals that drink 
clean, contaminant-free water are 
generally less prone to illness and 
disease, gain more weight, and 
produce more milk. Producers 
have a great deal of control over 

both the quantity and quality of 
water that is provided to animals. 

Monitoring water quality and 
observing best management 
practices for water management 
are inexpensive yet effective 
ways to improve overall 
animal performance.

Common contaminants of 
drinking water
Livestock drinking water may 
be contaminated by a number 
of factors including minerals 
(total dissolved solids, or TDS), 
manure, microorganisms and 
algae. These contaminants can 
affect the appearance, odor 
and taste of drinking water as 
well as its physical and chemical 
properties. See Figures 1 
(fountain), 2 (tank) and 3 (pond), 
and compare those photos with 
data found in Table 1 to see 
how appearance and measurable 
quality characteristics correlate. 

Some contaminants may 
directly affect animal health by 
causing disease and infection; 
others have a more indirect effect 
and may cause cattle to decrease 
their overall water intake. When 
water intake is suppressed, feed 
intake will also decrease, and, as a 
result, animals will gain less weight. 
Livestock can survive for as long as 
60 days with little or no food but 
only seven days without water.

When the mineral content of 
water exceeds safe levels, animal 
performance can suffer. High 
levels of sodium (salt) depress 
water intake and result in weight 
loss and diarrhea. Animals 
exposed to water that is high in 
sulfur have increased incidences of 
polioencephalomacia (PEM) and 
experience higher mortality rates. 

Salinity of water, the 
concentration of dissolved salts in 
water, can be expressed as either 
TDS or TSS (total soluble salts), 
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which is also known as electrical 
conductivity (EC). Therefore, TDS 
and conductivity results presented 
in Table 1 are complementary. 

Electrolytes, or ions that 
regulate or affect metabolic 
processes, such as magnesium 
(Mg+), calcium (Ca+), sodium (Na+) 
and chloride (Cl–), contribute to 
the salinity of water. At certain 
high levels, these electrolytes can 
cause toxic effects by themselves or 
by interfering with the absorption 
of other important nutrients. 

Alone, TDS, TSS or even EC 
tells us little about the quality 
of any water sample. However, 
these are benchmarks that when 
elevated, give us a clue that some 
minerals may merit further and 
more precise analysis.

Manure is a common 
contaminant in cattle drinking 
water, particularly when the 
primary source of water is a pond 
where cattle may spend a good 
deal of time loitering. Manure is 
carried into drinking water on the 
cattle’s hooves and is deposited 
directly when the animals 
defecate. Livestock drinking water 
that is contaminated with manure 
can become a hotspot for bacterial 
growth, which in turn can cause 
animal disease. 

High levels of bacteria have 
been found in cattle watering 
ponds where they may contribute 
to outbreaks of coliform related 
illnesses caused by E. coli, E. 
aerogenes and Klebsiella species. 
These can lead to mastitis, 
urinary tract infections, diarrhea 
and numerous other unsavory and 
often lethal infections.

Fecal contamination of 
livestock drinking water can cause 
algae blooms through a process 
known as nutrient loading or 
eutrophication. Blue-green algae 
are common contaminants in 
standing water. When ponds 
become overgrown with algae, 
cattle will avoid drinking from 
them in favor of other water 
sources, if any exist. If no other 
source of fresh drinking water is 
available, they will decrease their 
overall water intake, which results 
in poorer performance. 

In addition to blue-green algae, 
other water-borne microbes can 
negatively impact animal health. 
Leptospirosis, which causes 
reproductive loss in cows, is 
spread by a microorganism found 
in water contaminated by urine. 
The soil-borne microbe believed 
to be primarily responsible for 
foot rot (F. necrophorum) can also 
be spread by consumption of 
contaminated water.

Evaluation of drinking water 
management practices
You have the opportunity to 
enhance animal health and 
performance by improving the 
quality of water offered to your 
animals. Small changes in water 

management may result in 
improved performance, as well 
as financial gains associated with 
decreased potential for illness 
and disease.

The first step in improving 
water quality is to do a thorough 
evaluation of your current situation. 
Following are some tips to help 
guide the development of your 
on-farm protocol for water quality:

 • Is water offered in 
adequate quantity for 
the number and type 
of animals on your 
property? At least two 
feet of accessible linear 
water space is needed 
per 10 head of cattle.

 • Are watering devices 
spaced appropriately 
and located away from 
stream banks? Watering 
devices should be easily 
accessible by animals. 
Strategic placement 
of watering devices 
can influence grazing, 
compaction and nutrient 
deposition patterns.

 • Is water offered fresh 
or from a pond? Recent 
research has shown that 
heifers with access to 
water pumped from a 
well or spring gained 23% 
more weight than heifers 
drinking pond water.

 • How often are watering 
devices cleaned? 
Increasing the frequency 
of cleaning may improve 
milk production 
in brood cows.

As part of the evaluation 
process, it may be useful to have 
the water on your property tested 
for contaminants. Your county 
Extension agent can help you 
develop a testing plan and identify 
an appropriate laboratory. Once 
any problems are identified, steps 
can be taken to improve them. 
Evaluate water quality regularly in 
order to ensure a constant supply 
of high quality drinking water.

The quality of drinking water 
provided to beef cattle can have a 
significant effects on animal health 
and performance. Reducing the 
concentration of TDS, blue-green 
algae and other microorganisms; 
preventing fecal contamination; 
providing fresh rather than pond 
water; and cleaning watering 
devices regularly can all result in 
measurable improvements in beef 
cattle health and performance.  HW

Editor’s note: This was originally 
published as “The Impact of Water 
Quality on Beef Cattle Health and 
Performance.” This document is AN187, 
one of a series of the Animal Sciences 
Department, UF/IFAS Extension. 

Figure 3: Pond 
watering system 
and photo (inset) 
of water sample.

Table 1: Water analysis report from three different sources

Nutrient1 Fountain Tank Pond Limits2
Critical 
levels (%)3

Nitrate N 3.3 1.2 8.3 <100.0 –

Phosphorus 0.1 0.9 0.04 – 0.19-0.73

Calcium 15.6 36.1 75.4 – 0.12-0.34

Magnesium 1.5 1.8 1.7 – 0.10

Sodium 14.6 3.6 2.5 – 0.06-0.08

Chloride 19.0 22.0 13.0 – 0.10-0.20

Sulfate 14.5 1.4 1.5 <500.0 0.10-0.32

pH 7.1 7.0 7.4  –

Conductivity4 0.1 0.2 0.4 – –

Total Dissolved Solids (TDS) 89.6 145.9 238.7 <1000.0 –

1 Unless otherwise indicated, all values expressed as parts per million (ppm).
2 Established in Bagley et al. (1997); values less than those stated are optimal.
3 Establsihed in McDowell (1985) and further reported in McDowell and Arthington (2005); these are minimum 

levels based on animal nutrient requirements most of which is provided by forage or other feedstuffs.
4 Values expressed as milliohms per centimeter (mmhos/cm).

Figure 1: Fountain 
watering system 
and photo (inset) 
of water sample.

Figure 2: Tank 
watering system 
and photo (inset) 
of water sample.
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