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ater is universally acknowledged as the most critical nutrient for all living organisms, 

and its importance in poultry production cannot be overstated. In broiler and layer 

systems, water plays a pivotal role in sustaining life, driving metabolism, and enabling the 

physiological processes necessary for growth, reproduction, and overall flock performance. It 

functions not only as a medium for digestion and nutrient absorption but also facilitates 

thermoregulation, waste excretion, and the maintenance of internal organ function. In 

commercial poultry farming, birds typically consume water nearly twice as much as feed 

under normal conditions, and significantly more under heat stress. This water intake is 

directly linked to feed efficiency, weight gain, immune response, and welfare outcomes. Even 

minor deviations in water availability or quality can result in reduced feed consumption, poor 

growth rates, increased disease susceptibility, and high mortality. Given the intensification of 

poultry farming and the increasing challenges posed by climate variability, water 

management has emerged as a core component of modern poultry husbandry. Ensuring a 

consistent supply of clean, cool, and contaminant-free water throughout the production cycle 

is essential for optimizing productivity, maintaining bird health, and ensuring economic 

viability. 

Importance of Water in Poultry 
Water constitutes 70 – 75% of a chick’s body weight and supports several key physiological 

functions: 

 Digestion and absorption: Facilitates enzymatic action and nutrient transport. 

 Thermoregulation: Aids in heat dissipation, especially through respiration and 

evaporation. 

 Excretion and waste removal: Carries out faecal and urinary waste. 

 Lubrication and metabolism: Ensures smooth organ function and metabolic efficiency. 

Any restriction in water availability or increase in water loss due to heat or disease can 

severely impair bird performance and increase mortality. 

Factors Affecting Water Consumption 
a) Age and Growth Stage 

Water consumption rises with age and weight. Younger chicks require proportionally more 

water due to their higher metabolic rates and body water content. A broiler's water 

requirement increases linearly with age and feed intake. 

b) Environmental Temperature 

Heat stress significantly increases water intake. For every 1°C increase above 21°C, water 

intake increases by about 6.5%. High temperatures also increase water loss through 

respiration and evaporation. 
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c) Sex Differences 

Males tend to consume more water than females, owing to higher protein content and lean 

body mass (fat has lower water content). This leads to a higher feed : water ratio in male 

broilers. 

d) Water Temperature 

Birds prefer water at about 10–12°C (50–54°F). Warmer water (>26°C) reduces intake and 

growth performance. In hot climates, water cooling methods, such as insulating tanks or 

running pipelines underground, can help maintain palatability and promote drinking. 

e) Diet Composition 

Diets which have high protein or salts like sodium, potassium, and chloride increase water 

consumption. These nutrients promote renal excretion, which leads to increased urine volume 

and wet litter. It's crucial to balance feed formulation with the mineral content of the drinking 

water to prevent overloading. 

Drinking Systems and Management 
a) Nipple Drinkers 

Modern broiler operations favour nipple drinkers due to their hygiene and efficiency. 

However, improper management such as low water pressure, incorrect height, or poor flow 

rate can restrict water access. 

Key Guidelines: 

 Flow rate should be ≥60 ml/min per nipple. 

 Line height should match bird eye level (35–85° back angle). 

 Increase pressure gradually with age. 

 1 nipple is sufficient for 8 – 10 birds. 

  

b) Bell Drinkers 

 Still used in some operations, bell drinkers require: 

 Daily cleaning to prevent organic build-up. 

 Correct height (back height of the bird) adjustment to reduce spillage. 

 1 bell drinker is sufficient for 40 – 50 birds. 
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Water Quality Standards 
Clean, uncontaminated water is crucial. Contaminants can cause poor feed intake, wet 

droppings, diseases, and growth suppression. According to the Aviagen Brief and research by 

Macari & Amaral (1997), the ideal water characteristics for poultry include: 

CRITERIA 
CONCENTRATION 

(PPM) 
COMMENTS 

Total Dissolved 

Solids (TDS) 
<1,000 Good. 

 
1,000–3,000 

Satisfactory: Wet droppings may result at the upper 

limit. 

 
3,000–5,000 

Poor: Wet droppings, reduced water intake, poor 

growth, and increased mortality. 

 
>5,000 Unsatisfactory. 

Hardness <100 Soft Good: No problems. 

 
>100 Hard 

Satisfactory: No problem for poultry, but can interfere 

with effectiveness of soap and many disinfectants and 

medications administered via water. 

pH <6 Poor: Performance problem, corrosion of water system. 

 
6.0–6.4 Poor: Potential problems. 

 
6.5–8.5 Satisfactory: Recommended for poultry. 

 
>8.6 Unsatisfactory. 

Sulfates <200 
Satisfactory: May have a laxative effect if sodium (Na) 

or magnesium (Mg) is >50 ppm. 

 
200–250 Maximum desirable level. 

 
250–500 May have a laxative effect. 

 
500–1,000 

Poor: Laxative effect (birds may adjust), can interfere 

with copper absorption; additive laxative effect when 

combined with chlorides. 

 
>1,000 

Unsatisfactory: Increased water intake and wet 

droppings, health hazard for the young birds. 

Chloride <250 
Satisfactory: Maximum desirable level, levels as low as 

14 ppm may cause problems if sodium is >50 ppm. 

 
250–500 Acceptable with caution. 

 
>500 

Unsatisfactory: Laxative effect, wet droppings, reduced 

feed intake, increases water intake. 

Potassium <300 Good: No problems. 

 
>300 Satisfactory: Depends on the alkalinity and pH. 

Magnesium 50–125 
Satisfactory: If sulfate level is >50 ppm magnesium 

sulfate (laxative) will form. 

 
>125 Laxative effect with intestinal irritation. 

 
300 Maximum desirable level. 

Nitrate Nitrogen 10 
Maximum (sometimes levels of 3 mg/L will affect 

performance). 

Nitrates Trace Satisfactory. 

 
>Trace 

Unsatisfactory: Health hazard (indicates organic 

material fecal contamination). 

Iron <0.3 Satisfactory. 

 
>0.3 

Unsatisfactory: Growth of iron bacteria (clogs water 

system and bad odor). 

Fluoride 2 Maximum desirable level. 

 
>40 Unsatisfactory: Causes soft bones. 

Bacterial 

Coliforms 

0 colony forming unit 

(CFU)/mL 
Ideal: Levels above indicate fecal contamination. 

Calcium 60 Average level. 

Sodium 50–300 

Satisfactory: Generally no problem, may cause loose 

droppings if sulfates are >50 ppm or if chloride is >14 

ppm. 
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Water should be tested 

 At placement. 

 After cleaning cycles. 

 Regularly during production (from source, tank, and drinkers). 

Contamination and Sanitation 
Contaminated water lines reduce vaccination effectiveness and feed conversion. Open 

systems (e.g., bell drinkers) are especially vulnerable to faecal and dust contamination. For 

example, coliform counts at the end of bell drinker lines can exceed 1.7 billion CFU/ml, 

compared to under 3,300 CFU/ml in nipple drinker systems. 

Effect of Drinker Types on Water Bacteria Contamination  

(Micro-Organisms/ml of Sample) 

MICRO-ORGANISMS 
NIPPLE BELL DRINKER 

Front⁺ End⁺⁺ Front End 

Total Coliforms 640 3,300 1,600 1,700,000,000 

Fecal Coliforms 130 230 1,000 80,000,000 

Escherichia Coli 110 900 900 66,000,000 

Fecal Streptococcus 55 1,200 2,000 36,000,000 

Mesophylls Micro-Organisms⁺⁺⁺ 24,000 700,000,000 86,000 1,400,000,000 

⁺ Front = First drinker in the chicken house. 

⁺⁺ End = Last drinker in the chicken house. 

⁺⁺⁺ Mesophylls Micro-Organisms = Total count of saprophytes and pathogenic 

microorganisms. 

The water was not treated. 

Recommended sanitation practices 

 Use chlorine dioxide or UV treatment at water entry. 

 Maintain water chlorine level of 3 – 5 ppm. 

 Flush lines frequently, especially in hot weather. 

 Use filters (40–50 microns) to remove iron/calcium deposits. 

 

Practical Strategies for Water Management 
 Ensure immediate water availability at chick placement to prevent early stress and poor 

performance. 

 Maintain accurate water intake records using meters. 

 Adjust drinker systems for age, climate, and stocking density. 

 Monitor feed-to-water ratio daily (abnormalities may signal disease or system faults). 

 Use water quality reports to guide dietary adjustments, particularly sodium and chloride 

levels. 
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Conclusion 
Water is a cornerstone of efficient poultry production. Both its quantity and quality must be 

carefully managed to safeguard flock health, optimize performance, and ensure profitability. 

Regular monitoring, proper infrastructure, climate-adapted systems, and proactive sanitation 

are essential components of an effective water management program. 

By integrating these practices, poultry producers can enhance bird welfare, reduce losses, and 

achieve optimal production outcomes even under challenging environmental conditions. 
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