
How to maximise ruminant production by improving the quality and palatability of available water. 

 
Introduction 

Water, so vital to animals, must be always available in sufficient amounts. But will any water do? It is the provision of higher quality water that makes the difference 
between higher and lower production. This is simply because lower quality water leads to lower water intake, less feed intake and therefore lower production. 

It should be a part of any farmer’s core business strategy to provide the highest quality water possible, so that water and feed intake and therefore production are 
maximised. This is only one of the challenges a farmer faces; however, it is a priority. 

What is water quality? For the best quality, if you can imagine sweet, clear, cool spring water with the right hint of minerals, then that nails it. But your farm might have 
bore water that’s loaded with salt, is highly alkaline and very hard, and possibly contains an excess of different minerals that you wish were not there. Or, you may have 
mud laden dam water contaminated by algae or bacteria. While these sources aren’t high quality spring water, they are still suitable for livestock, but even more so 
when the quality can be improved so that the highest possible production is achieved. 

Many properties in Australia rely on bore water.  While there is a wide variation between bores, most are saline and hard, with high levels of calcium carbonate and 
varying levels of other minerals.  Even though most bore waters are suitable for livestock, they are prone to algal growth.  Even so, their palatability can be improved by 
increased aeration and circulation at the trough level. Hardness can also be reduced by using permanent magnets.  

It has been shown that by increasing water aeration and circulation and by reducing hardness, algal growth will be reduced, and ruminants will tend to prefer this 
treated water to untreated water, drinking more and therefore increasing their weight gains, as well as reducing the need for high frequency trough cleaning. 

Why Bother? 

It is worthwhile, there is strong evidence from trials in Australia and overseas that relatively simple treatments such as increased aeration and circulation can improve 
water palatability, and the resultant increased water intake can lead to increased productivity. For example, the trial below shows significant improvements in livestock 
weight gains over a 3 to 5 years period. 
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Abstract 



In western Canada, dugouts are the primary source of water for beef cattle during the summer months. Over time, drought conditions and/or direct access by grazing 
animals have a negative effect on water constituents and overall water quality. A study was conducted to determine the effects of improvements in pasture water 
quality on cattle (weight gain) performance.  It focused on 44 Hereford yearling steers over five years, and 40 Angus cow–calf pairs over three years.  
 
From 1999 to 2003 inclusive, cattle were allocated one of four different conditions of water, pumped to a trough, which comprised: 
 
- untreated dugout water  
- aerated water  
- coagulated water, and  
- chlorinated water 
 
These treatments were all compared with direct access by livestock to the water source.  
 
Data were collected on livestock weight gains, water consumption levels, faecal parasites, environmental conditions, water chemistry, biological constituents, and 
forage production and quality.  
 
Water treatment by aeration or coagulation tended to improve steer weight gains (P< 0.05) over untreated water from a dugout in three of the five years. Daily weight 
gains tended to be improved slightly by simply pumping water to a trough without treatment. Water aerated and pumped to a trough in early summer tended to 
produce greater (P< 0.05) weight gains in calves than those drinking directly from the dugout. The effect of treatment on improving cattle weight gains appeared to be 
related to improved water palatability, which increased water and feed consumption. Water chemistry and biological constituents analysed did not identify significant 
differences among treatments.  
 
These results suggest that improving water quality with aeration and pumping to a trough will improve weight gain 9–10% over a 90-day grazing period in most years. 

Other research has clearly shown a direct relationship between providing high quality trough water to ruminants, and increases in pasture utilisation and growth rate. 
Examples of this research are listed below. 

Pasture utilisation can be greatly enhanced when animals do not have to travel far for water. A trial showed that pasture carrying capacity could be increased by 14 per 
cent as a result of keeping cattle within 250 metres of water.(Landefield, M. and Bettinger, J. (2002) Water Effects on Livestock Performance. Agriculture and Natural Resources, 
Ohio State University http://ohioonline.osu.edu) 

It is known that dry matter intake is highly correlated to water consumption; that is, the more an animal drinks, the more it eats, and vice versa.  (Murphy et al 1983). 
 
Research revealed that yearling heifers with access to clean water pumped from a well/spring or river gained 23% more weight than heifers with access to dam water 
only.  (Willms et al (2002) 
 
It was also found that when dam water was pumped to a trough, it was preferred by livestock over dam water, suggesting that cattle might prefer to drink from a 
trough, and avoid entering a dam. (Murphy, MR., Davis, CL., McCoy, GC (1983) Factors affecting water consumption by Holstein cows in early lactation. Journal of Dairy Science 



66:35. Willms, WD., Kenzie, OR., McAllister, TA., Colwell, D., Veira, D., Wilmhurst, JF., Entz, T., and Olson, ME. (2002) Effects of water quality on cattle performance. Journal of Range 
Management. 55:452- 460.) 

A review, “What are the benefits to landholders of adopting riparian works?” by Evidentiary Pty Ltd (Web: www.evidentiary.com.au) in 2016 for the Victorian 
Department of Environment, Land, Water and Planning also shows the strong evidence linking increases in water palatability to increases in production. 

How can we measure water palatability? 

The best way is to fit a water meter. This is the only definitive measure of water intake, and the only way to measure the effects of water treatments on intake. 
However, in combination with water meters, visual or video recordings on animal behaviour at the trough can show differences in the palatability or preference of 
water treatments. 

The salt content of bore water can be attractive to animals seeking salt, and they will often show a preference to bore water over ground water. The mineralisation of 
bore water may also promote algal growth and this may have a negative effect on palatability. Highly alkaline water will also have a negative effect on palatability. 
Similarly, very hard waters will reduce palatability. Certain minerals, such as aluminium, can also reduce water intake. 

Water contaminated with algae, dust, manure or feed can also reduce oxygen levels of water and reduce palatability. Feed contamination is frequent in feedlots, and 
this calls for frequent trough cleaning to ensure the best quality water is available. 

In this photo, where bore water is circulated, the trough on the left is fitted with a magnetic water softener and a solar powered water pump, for aeration and 
circulation. The videos show that the sheep preferred the treated water over the untreated trough water on the right. This is a still photograph taken from the video. 

http://www.evidentiary.com.au/


 

 

Which treatment methods work? 

Moving, aerated water will maintain high oxygen levels and reduce algal growth, as well as improving overall palatability. This can be achieved by the installation of 
solar pumps at the trough. 

Hard water can be softened by installing permanent magnets at the trough. The water softening effect of a magnet is well known, and easily tested by conducting a 
soap lather test on the water.  
 

How does aeration help? 

Aeration brings water and air in close contact in order to remove dissolved gases (such as carbon dioxide), and it oxidizes dissolved metals such as iron, hydrogen 
sulphide, and volatile organic chemicals (VOCs).  



For example, aeration is often the first major process at a treatment plant. Aeration and circulation both help bring water and air in close contact, and the scrubbing 
process caused by the turbulence of aeration physically removes dissolved gases from solution, allowing them to escape into the surrounding air.  
 
Aeration also helps remove dissolved metals through oxidation - the chemical combination of oxygen from the air with certain undesirable metals in the water. Once 
oxidized, these chemicals fall out of solution and become particles in the water that can be removed by filtration or flotation. The efficiency of aeration depends on the 
amount of surface contact between air and water, which is controlled primarily by the size of the water drop or air bubble. Oxygen is added to water through aeration, 
and it can increase the palatability of water by removing the flat taste.  
 

The amount of oxygen the water can hold depends primarily on the temperature of the water. (The colder the water, the more oxygen the water can hold).  

Chemicals removed by aeration are:  

•Volatile organic chemicals  

•Ammonia  

•Chlorine  

•Carbon dioxide  

•Hydrogen sulphide  

•Methane  

•Iron and Manganese 

Aeration also helps reduce algal growth. Excessive algal growth can affect the taste of drinking water, produce odour problems, block pump foot valves, clog filters and 
reduce water palatability and intake.  Algal blooms are most likely to occur when: 

•the water is calm 

•the water temperature is warm (above 20 °C) 

By keeping the water moving around and increasing the oxygen levels, algal growth is lessened.  

 

 

 



From Clare in South Australia, sheep prefer the water in the trough that has been fitted with a circulation pump and has no algae, as opposed to the trough that has no 
circulation or aeration. 

    

  



From Keith  in South Australia, sheep prefer the water in the trough that has been fitted with a circulation pump and has no algae, the Bio film has been saturated by 
the Pump System as opposed to the trough that has no circulation or aeration. Animals are reluctant to drink enough water from troughs that have a Biofilm on top of 
the water surface 

  



 

To keep the trough relatively free from algae, the trough must be cleaned first, as the aeration and circulation will not kill existing algae, but only slow the growth. Algae 
do not like to grow in circulating and aerated water, and the continuous circulation during the day will stop the algae from growing. It is recommended before installing 
the Trough Pump System to treat the Algae cells with an Algaecide to kill any existing Algae cells harbouring in the trough. 

What do magnets do? 

There have been many controversial claims about what magnets can do. One claim that they act as a water softener, has been shown to be correct. They do this by 
changing the form of the crystalline calcium carbonate from a hard and square calcite crystal to a softer, elongated, aragonite crystal. Both are calcium carbonate and 
there is no change chemically – only in the form of the crystal. The increased softness of the water can also be seen and felt through the soap lather test. This is simply 
the increased lather that is obtained with the treated water. 

It is also known that many bacterial pathogens, such as E. coli, prefer hard water, and softer water reduces their growth. 

While there is limited data on the effect of magnets on palatability of water, humans prefer to drink soft water over bore water, and there is at least one trial that 
shows cattle drinking more water from an aerated, plus magnet, trough than from an aerated trough alone.  Another experiment showed where cattle preferred the 
magnetic treated water over filtered (only) water. 

Permanent magnets are fitted to the pump, so that the water is continuously passed through the magnetic field while the pump is running. 

 
Is it cost effective to treat the water? 

It has been shown in numerous trials in Australia and overseas that increased water circulation and aeration, plus the addition of magnetic water softeners in hard bore 
water, can increase production by more than 9%. 

Summary of trials  
Location Overall weight gain Percent 
Canada Pasture 9 
Hale River Feedlot Clare SA 14 
Kapunda SA  12.5 
 

The increases in weight gain and the improvement in feed conversion efficiency, as observed in the feedlot trials, represent a strong economic benefit over cost. 
Combining improved productivity with the savings in labour associated with reduced trough cleaning, and the very low running costs, you are assured that this system 
will pay for itself over and over. 
 

Who has used this system? 



There are a large number of producers now using this system effectively. Listed below is a summary of the users and the main benefits they have recorded. 
 

Name 
 

Location  Type Observations 

Aaron Prettyjohn   
 

Keith SA Sheep self feeders Aaron says his lambs have responded very well to the system 
and he did note that the animals’ condition had improved, 
and weight gains were well above average in a shorter period 
of time while using the pump system.  

 
Chad Burbridge    Ettrick Via Murray Bridge 

 
Ewes and Lambs Video evidence showed the trough with the pump and 

magnet was being drunk from by the ewes (and birds) most 
frequently. 
 

Tyson Pawley Ph 
 

Clare SA Lamb feedlot Decreased cleaning frequency increased water intake. 

Brad Erricson 
 

Ettrick via Murray Bridge, 
South Australia 
 

Ewes in Lamb There were no algae evident in the Trial Water trough. The 
Controlled Water trough had to be cleaned every four days to 
remove algae.  
 

Mark Frahn; Renmark   
 

Renmark SA Lambs No algal growth in treated trough, and lambs preferred to 
drink from the treated trough.  The treated trough needing 
cleaning less frequently. Strong algal growth seen in 
untreated trough. 
 

Hale River Feedlot Nick Ashby 
 

Clare SA Cattle There was increased water consumption in the treated group 
as well as a 14% increase in weight gain and an 18% 
improvement in feed efficiency. 
 

Jim Higgins  
 

Booleroo Centre, South 
Australia 
 

Lamb feedlot Increased water consumption, and less trough cleaning 
needed, reducing from twice a day to once every three days. 
 

Robbie Johnson 
 

Kapunda, South Australia 
 

Cattle feedlot Increased water consumption, increased weight gain by 
12.5%, and increased feed conversion efficiency. 
 

Kamora / Netley Park Ram Stud 
 

BORIKA South Australia 
 

Sheep Reduction of algae and increased water consumption. 

Phill & Sandy Kernich Overseen by 
Matthew Grieger  
 

Burrundi Acres 
Renmark, South Australia 
 

Sheep feedlot No algae in treated troughs, and increased water 
consumption. 

Leon Grieger  Nildottie, South Australia Lambs No algae in treated trough and less cleaning required. 



  
Peter & Louise Haby  
 

Haby Ewes paddock trial 
Nildottie, South Australia 
 

Ewes in Lamb Increased preference by animals for treated water trough. 

Andrew Pratt Ph.  
 

Mallala, South Australia 
 

Wether lambs Increased water intake, no evidence of urolithiasis during the 
trial (which is normally a problem on this farm) possibly due 
to increased water intake. 
 

Nathan Rover Renmark Trial conducted by 
Matthew Grieger  
 

Renmark SA Ewes in Lamb Magnetic treatment increased water intake over filtered 
water, and increased the preference to drink treated water. 

 

These users have all noticed the benefits of reduction in algal growth, reduced frequency for trough cleaning, increased water consumption and increased weight gains, 
as well as better feed conversion efficiency – all from using a pump to increase aeration and circulation of water in the trough, and a magnetic water softener for when 
hard water is present. 

 

What Next? 

Installing a water aeration and circulation system is simple and easy. We have researched the types and supply of pumps, and our pumps are uniquely designed to run 
on solar or wind power. They have brushless motors and require very little maintenance. The pump kit comes with all the components required to get you started. 
Check out the Pump manual for the installation details. 

AD WOOD 

B.V.Sc     (Honours) 

Q.D.A.H  (Honours) 

 

 

Where can I get one? 

Croc TPS will be available from all rural resellers from July 2020. Go to croctroughpumps.com.au for more information. 
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