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ater is often the most overlooked nutrient in livestock and poultry production, yet its 

salinity and mineral content can constrain intake, productivity, and even survival as 

directly as feed quality does. Irrigation canals, shallow wells, and seasonal water holes are 

commonly pressed into service as drinking-water sources across arid and semi-arid 

production systems, despite salinity and toxic-element levels that would be unacceptable for 

irrigation itself. This article reviews the principal criteria used to judge livestock drinking-

water suitability, centred on total salinity, expressed as electrical conductivity, magnesium 

concentration, and a defined set of potentially toxic inorganic elements. It presents a tiered 

salinity classification ranging from excellent to unusable, highlights the disproportionate 

sensitivity of poultry and of pregnant, lactating, or young animals, and summarises the 

environmental and management factors, seasonal evaporation, feed composition, and water 

source, that shift an animal's practical tolerance. Guideline upper limits for key toxic 

elements, including fluoride, nitrate, selenium, and heavy metals, are outlined alongside 

common field problems such as hydrogen sulphide odour and iron staining. Practical 

mitigation measures, from trough flushing to dilution and settling basins, are also discussed. 

The aim is to give veterinarians, animal nutritionists, and farm managers a single, evidence-

based reference for assessing marginal-quality water sources and deciding when 

supplementation, treatment, or an alternative supply is warranted. 

Keywords: Livestock water quality, salinity, electrical conductivity, magnesium, toxic 

elements, poultry, nitrate, drinking water guidelines. 

Introduction 
Livestock and poultry producers routinely evaluate feed quality but pay far less attention to 

the water their animals drink, even though water intake typically exceeds dry-matter intake 

several times over on a weight basis. In many arid and semi-arid regions, the same shallow 

wells, canals, and seasonal water holes that are marginal for irrigation are the only realistic 

drinking-water sources available for months at a time. Because irrigation-water salinity 

standards are considerably stricter than what livestock can tolerate, a supply rejected for crop 

use may still be perfectly serviceable for cattle or sheep, while a supply that looks acceptable 

at a glance can nonetheless be unfit for poultry or for pregnant and lactating animals. This 

article sets out the criteria most commonly used to judge whether a given water source is safe 

for livestock and poultry: total salinity (electrical conductivity), magnesium concentration, 

and a defined list of potentially toxic inorganic elements. It also addresses the practical, on-

farm factors, seasonal evaporation, feed type, species, and animal condition, that determine 

how much risk a given salinity or mineral level actually represents, and closes with 

management options for making the best use of water that falls short of ideal. 
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Why Water Quality Cannot Be Assumed 
Because irrigation canals are a convenient and familiar source, they frequently double as 

livestock drinking-water supplies. This is not automatically a problem, but it can obscure the 

fact that irrigation-water salinity limits are considerably more conservative than what most 

livestock can tolerate. Highly saline water, or water carrying toxic elements, can still cause 

physiological upset in animals, and in severe cases can render the milk or meat produced 

unfit for human consumption. Where a marginal supply must be used, offering an alternate, 

better-quality source, even intermittently, is usually the simplest way to limit the damage. 

Across arid and semi-arid production systems, animals commonly rely on poor or marginal-

quality drinking water sourced from small wells, canals, streams, or seasonal water holes for 

a substantial part of the year, generally drawing on whichever of these is not already 

committed to irrigation. High-salt water occasionally causes physiological upset or death, 

though the dominant mechanism is usually a general water-intake imbalance rather than 

toxicity from any single ion. The principal exception is magnesium: water carrying a high 

magnesium load is well recognised as a cause of scouring and diarrhoea, independent of 

overall salinity. 

Factors That Shape an Animal's Practical Tolerance 
Assessing whether a particular water source is usable is rarely a matter of reading a single 

number off a chart. Local conditions and the availability of an alternative supply both weigh 

heavily on the decision, alongside the following factors: 

● Water source: Small shallow wells and streams are more prone to contamination or poor 

quality than larger wells and continuously flowing streams; groundwater in general tends 

to be more chemically imbalanced than surface water. 

● Seasonal changes: Marginal-quality water can become unusable in hot, dry periods 

because of evaporative concentration, higher water demand driven by heat and dry-feed 

intake, further evaporation from storage ponds and tanks, and rising water temperature. 

● Age and condition of the animal: Lactating, young, and otherwise weak animals are 

consistently the most susceptible to salinity and mineral-related upset. 

● Feed composition: A shift from green pasture to dry pasture or high-protein 

supplementary feed can lower an animal's salinity tolerance, since the reduced moisture 

content of the feed already places extra demand on the animal's water balance. 

● Species: Tolerance to water salinity varies considerably between livestock species, with 

poultry generally the most sensitive. 

Taking these factors together, and weighing the economic risk of getting the judgement 

wrong, water-quality authorities have long treated an electrical conductivity below roughly 5 

dS/m as safe under almost any circumstances for livestock, while acknowledging that minor, 

non-economic physiological upset can still occur close to that threshold. 

A Tiered Guide to Livestock Water Salinity 
Table 1 sets out a six-tier classification of livestock and poultry drinking-water salinity, 

moving from water that is safe for any class of animal through to water that carries 

unacceptable risk under any circumstances. Figure 1 presents the same thresholds visually for 

quick reference. 

Table 1. Water-quality guide for livestock and poultry based on salinity (ECw). 

Water Salinity 

ECw (dS/m) 
Rating Remarks 

< 1.5 Excellent Usable for all classes of livestock and poultry. 

1.5 – 5.0 Very satisfactory 

Usable for all classes; may cause temporary diarrhoea 

in unaccustomed livestock or watery droppings in 

poultry. 

5.0 – 8.0 

Satisfactory for 

livestock; unfit for 

poultry 

May cause temporary diarrhoea or initial refusal; often 

causes watery faeces and reduced growth in poultry, 

especially turkeys. 



Chauhan (2026) Agri Magazine, 03(07): 264-269 (JULY, 2026)     

Agri Magazine ISSN: 3048-8656 Page 266 

8.0 – 11.0 
Limited use; unfit for 

poultry 

Usable with reasonable safety for cattle, sheep, swine, 

and horses; avoid for pregnant or lactating animals. 

11.0 – 16.0 Very limited use 
Unfit for poultry and probably swine; considerable risk 

for pregnant/lactating animals and young stock. 

> 16.0 Not recommended Risk is too great for use under any conditions. 

Source: adapted from National Academy of Sciences guidance [1, 2]; consistent with 

contemporary total-dissolved-solids thresholds reported by university extension services [7, 

8, 9]. 

 
Figure 1. Livestock and poultry water-quality salinity scale (ECw, dS/m). Source-Table 

1 data [1, 2]. 

 

Four practical points are worth keeping in mind when applying this scale. Animals will drink 

little, if any, highly saline water when a lower-salinity option is available to them; unless 

previously water-deprived, most animals can tolerate moderate amounts of highly saline 

water for a few days without harm; an abrupt switch from low- to high-salinity water causes 

more problems than the same change made gradually; and depressed water intake is very 

often accompanied by depressed feed intake, compounding any production loss. These 

guidelines assume the effect in question is the overall osmotic load of the water rather than 

the toxicity of any single dissolved ion, since most of the ions responsible for salinity are not, 

by themselves, particularly toxic. Magnesium is the recognised exception, and some 

regulatory guidance recommends specifically accounting for it once ECw exceeds roughly 

6.6 dS/m for cattle or 10.0 dS/m for sheep. Table 2 gives suggested magnesium limits by 

livestock class. 

Table 2. Suggested limits for magnesium in livestock drinking water. 

Livestock Class Magnesium (mg/L) Concentration (me/L) 

Poultry < 250 < 21 

Swine < 250 < 21 

Horses 250 21 

Lactating cows 250 21 

Ewes with lambs 250 21 

Beef cattle 400 33 

Adult sheep, dry feed 500 41 

Source: adapted from Australian Water Resources Council guidance [3]. 
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Managing Marginal-Quality Water 
Extended reliance on poor-quality water is sometimes unavoidable, particularly where no 

alternative source exists within practical reach. In these situations, the priority shifts from 

finding better water to minimising the effect of the water actually available. Table 3 lists 

common, low-cost interventions. 

Table 3. Practical measures for managing marginal-quality livestock water. 

Management Action Purpose 

Drains/overflows on troughs 

and tanks 

Flush periodically to prevent further concentration of salts by 

evaporation. 

Dilution water Blend with lower-salinity water where available to reduce overall 

ECw. 

Rainwater harvesting Collect rainfall for dilution purposes during dry periods. 

Evaporation control Reduce surface exposure of stored water to slow salt concentration. 

Vegetation control Manage high water-use plants near streams, ponds, and springs to 

protect flow and quality. 

Settling basins Remove sediment before water reaches the trough or tank. 

Source: compiled from established livestock water-management guidance [1, 2, 9]. 

Toxic Substances in Livestock Water 
Beyond overall salinity, a defined set of inorganic elements can cause direct toxicity in 

livestock at sufficiently high concentrations, whether occurring naturally or introduced 

through human activity such as waste disposal or mining runoff. Naturally occurring levels 

are normally well below the toxic threshold; an unusually high reading typically signals an 

external contaminating source that should be identified and controlled before the water is 

used further. Guideline upper limits for the most commonly monitored toxic elements are 

shown in Figure 2, plotted on a logarithmic scale because the limits span more than four 

orders of magnitude, from roughly 0.01 mg/L for mercury to 100 mg/L for combined nitrate 

and nitrite. These figures carry a wide margin of safety and are drawn from concentrations 

typically found in usable surface and groundwater; they should not be read as precise 

thresholds of animal tolerance, which depends heavily on daily water intake and body weight. 

 
Figure 2. Guideline upper limits for toxic substances in livestock drinking water (log 

scale). Source: author's compilation from National Academy of Sciences guidance [1, 2]. 
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Toxicity risk compounds when the same water used for drinking is also used to irrigate the 

forage the animals eat, since plants take up dissolved salts and elements from irrigation water, 

adding a feed-borne exposure on top of the water-borne one. Selenium is a well-documented 

example of this combined pathway. 

Fluoride, Iron, Nitrate, and Hydrogen Sulphide 
Most fluoride-related field problems are not acute toxicity but rather tooth mottling and 

skeletal changes from chronic exposure; minimising evaporative concentration, alternating 

exposure seasonally, or reserving lower-fluoride water for young stock (before permanent 

teeth erupt) are the standard mitigations. Nitrate and nitrite poisoning is uncommon at 

concentrations below the guideline values, though elevated nitrate can also drive heavy algal 

growth in stock-watering points; while no direct causal link to livestock deaths has been 

firmly established, sudden algal die-off has been proposed as a contributing factor in some 

botulism cases, so heavy algal growth is best treated cautiously. Iron carries no formal 

guideline limit because of its low inherent toxicity, but even modest concentrations can clog 

trough lines or leave staining and deposits. High hydrogen sulphide in shallow groundwater 

does not directly harm the animal but reduces palatability enough that animals may refuse the 

water outright; aerating the water, for instance by running it down a splash board before it 

reaches the trough, is an established remedy, alongside awareness that hydrogen sulphide also 

promotes corrosion of metal watering equipment through sulphuric acid formation. 

Conclusion 
Water quality deserves the same systematic evaluation that producers already apply to feed. 

Salinity, expressed as electrical conductivity, remains the single most useful first-pass 

indicator of livestock water suitability, but it needs to be read alongside magnesium 

concentration, the specific toxic-element profile of the source, and the practical realities of 

species, age, reproductive status, and season. None of the individual thresholds discussed 

here are difficult to apply once a water sample has been tested; the harder part is 

remembering to test in the first place, particularly for sources, such as irrigation canals or 

shallow wells, that are used out of convenience rather than because they have been confirmed 

fit for animal consumption. Where marginal water cannot be avoided, straightforward 

measures such as trough flushing, dilution, and settling basins can meaningfully reduce, 

though not eliminate, the associated production and health risk. 
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