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A SHORT OVERVIEW OF BROILER CHICKENS’ DRINKING WATER SUPPLY
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Abstract: One of the basic conditions for producing broiler chickens is the continuous
supply of good quality drinking water for the animals provided by the farm management.
The aim of this paper was to give a short conceptual overview on the drinking water supply
of broiler chickens from the viewpoint of animal welfare, water quality and technical
background. The authors carried out a review of international scientific literature sources.
Due to the reasons of limited volume the administration of water-soluble substances to
drinking water has not been discussed.
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INTRODUCTION

Before the Directive [9], there were no species specific welfare requirements for
broiler chickens and only the general requirements of Directive 98/58/EC5 concerning the
protection of farm animals applied, with its overall principles for housing, food, water and
care adequate to the needs of the animals. In 2005 a study assessed that more than 40% of
EU citizens mentioned broiler chickens as one of the farm animals most in need of
developments in terms of animal welfare and protection.

Water is essential for all physiological processes. About 70% of the body
composition of broiler chickens is water, so water plays a key role in body weight
production. It can be stated that water is one of the most important feed components. The
water needs of broiler chickens are covered primarily by drinking water, secondarily by
water generated during intermediate metabolic processes - about 15% of its total needs -
and thirdly by the feed consumed. The water requirement of a chicken relative to body
weight decreases with age.

The aim of the authors was to prepare a short review on the water quality, water
supply and drinkers in broiler chicken production by the existing sources.

MATERIALS AND METHODS
A literature review of drinking water supply in broiler chicken production was
presented in this paper. Different scientific research results in the topic, and collected data
for requirements for chickens were studied by the authors. The paper was induced by a
discussion on animal welfare and the water requirement and supply of the broiler chicken
farming. The selection of publications was made by the subjective choice of the authors
due to limited extent, but it was based on the scientific results of relevant authors.

RESEARCH RESULTS

Consumption of drinking water

In the case of drinking water demand of broiler chickens, the improvement in
efficiency from 1930 to 2010 is extremely significant (1930: 7.8 I/kg live weight of broiler
chicken, 1960: 4.3 I/kg and 2010: 3.0 I/kg) [16].

The daily water consumption of a group is useful information for the farm manager
in supporting to diagnose broilers’ performance and e.g. wet litter problems. Water meters
are perfect tools to detect leaking drinkers and/or fractures in the water lines. In addition,
water intake data is necessary to predict the medications per bird when added to the
drinking water [5].
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Water intake is highly correlated to the quality and amount of feed a group
consumes which, and it is also associated with the age of the birds, their body weight, and
environmental temperature, etc. (Figure 1, Table 1) [22].
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Figure 1. The effect of barn internal temperature on the water consumption of broiler

chickens depending on age
Source: Based on North and Bell, 1990

Table 1.
Factors affecting water consumption [22]

Broiler chicken Water quality Feed quality Housing/environment
Genetics Hardness Feed type Water temperature
Sex Nitrate level Feed intake Water pressure
Control of body Total dissolved Feed composition and Leakage of drinker
temperature substances suitability system
Age Bacterial contamination | Mycotoxin Spillage by birds if there

contamination is jostling at the drinkers

Health/disease Type of drinker system

Poorly installed
regulators on drinker
lines

Drinker height
House temperature
Air velocity

Air humidity

From the data of Pesti et al. [27] it is clear that chickens will consume twice the
weight of water as of feed would overrate water consumption for these animals. Chickens
in these research averaged only 1.77 g water intake for each gram of feed consumed.
Although there is remarkable variation in water:feed proportions, the 2:1 figure was only
approached in the warmest season of the year. The water intake of broilers of any age can
be predicted precisely by multiplying the age in days by the adequate coefficient (5.28 ml
overall). Additional refinements come by using seasonally modified values - circa 5.1
ml/day of age in the cooler, and 5.7 ml/day during the warmest months. There was no
significant differences were found between housing types. The amount of water could be
measured with water meter and the consumed concentrates of the stock with scale, but the
effectiveness of both could be measured regularly and even at the individual level through
the weight gain of the birds with a digital scale (e.g. Opticon poultry weighing system with
OptiLink ver. 7.1.4. software).

When heat stress constantly exists, water intake will double or quadruple and birds
are consuming not less than 2.3 times more water than feed [4]. Chickens increase water
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consumption approximately 7% for each °C increase in temperature [10]. The feed:water
ratios are relatively permanent at a specified temperature, when birds have feed
consumption, water intake will increase after the feeding. Inversely, if feed is restricted
from the broilers, water consumption will at first decrease, thereby inducing a rise in body
temperature during heat stress [18].

Broilers in temperatures below their thermal comfort zone have lower feed and
water consumption than those kept within thermal comfort zone. In cold ambience, animals
show a typical behavioral reaction, such as crowding to reduce heat loss through
environment. So, the lower is ambient temperature, the longer is crowding, which means
fewer visits to feeders and drinkers, consequently the reduction of intake [20].

Water intake can be objectively applied as an indicator of chicken health and
welfare; and there is a relation among total water consumed, levels of rejectin and the
occurrence of contact dermatitis [21].

As measuring drinking water consumption is a relatively simple function, it is
certainly recommended to measure the daily water consumption of the birds and assess it
regularly [15]. Precise water consumption data are significant in order to exactly provide
medication via this route [12].

Quality of drinking water

In the poultry farming, the application of water with adequate quality (physical,
chemical and microbiological traits) has an essential importance [2]. Because all birds have
access to the same drinking water source, quality anomalies will affect a great number of
broilers. Necessary factors to prevent waterborne problems in broiler production are the
protection of water sources, disinfection of water and the quality control of water
characteristics.

The temperature of the drinking water is also a very important factor. Drinking
water that is too hot or too cold in winter also results in lower water uptake [15].

Cumulative water intake significantly increased in broilers provided chilled water
when compared to chicks provided ambient—temperature drinking water. Animals
preferred chilled tap water under hot environment, but such a chilling of water did not
caused significant advantages in live weight, total mortality, feed-to—weight gain ratio, or
carcass production of birds. Chilling of the drinking water during the rearing period
increased the cost of production and it is difficult to maintain water temperature with long
pipelines and high ambient temperature [26].

In broiler a longterm exposure to high concentrations of nitrates in drinking water,
even if it did not raise blood levels of methemoglobin, had histological effects. This may
partly explain observations that broiler performance is improved by reducing levels of
nitrates, even in the lack of obvious toxicity symptoms [24]. Liver, thymus, and spleen
weights reduced as water nitrogen increased and pH of water decreased. So reduced organ
weights may lead to lower immune resistance [14].

Restricted water consumption

A trial was made on ROSS 308 male chickens to to observe the effect of water
restriction (0-40% of the ad libitum (control) group) on performance and behaviour of the
animals. Feed was given ad libitum. The ambient temperature was in thermoneutral zone.
8.5 g weight loss was observed for each 1% water restriction at 21 days of age. There was
no difference in the mortality rate by any water supply level. Reduction of water caused a
decrease in feed intake and weight gain. The animals restricted to drinking water changed
their behaviour: they became irritated and aggressive. When water restriction was carried
out until the 21% day of age and the broilers received drinking water ad libitum between
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22-28 days of age, groups showed a compensatory consumption of water, but it decreased
when the animals adapted to the new facilities [32, 33].

Ad libitum drinking water consumption should be reduced (as it is possible) to
prevent wet litter formation in broiler chicken houses, without the restriction of water
supply. Efficiency of intestinal absorption of water is affected by health. Problems of
intestinal integrity could cause diarrhea via the reducion of water absorption from the
intestinal tract [31].

However, if water intake is naturally low, such as during dark periods when birds
are inactive, limiting water supply can help to reduce unnecessary water leaks and the
problems caused by litter. Any such restrictions should be handled with care; the amount
of water provided to growing birds cannot be limited and a balance must be struck between
growth, animal welfare and the risk of possible foot pad disease [3]. Insufficient water
supply, either in terms of water volume or number of watering points, results in reduced
vigor of growth. In order for the herd to receive sufficient water, the ratio of water to feed
consumed per day must be monitored. Changes in water consumption are early signs of
health and performance problems.

Water sources and drinking devices

The composition of drinking water varies with geographical territory and source of
water. Contamination of drinking water may occur if surface water can drain into a well.
Farms should send water samples to an accredited laboratory for testing of water quality.
Its result will help farmers to determine if and what kind of water treatment should be
done. All poultry production processes are affected by water quality. Poor drinking water
quality may have impact on digestion and next on bird performance [10].

The growth performance and rate of water consumption are depending on the water
quality (sources). Better water quality cause better feed consumption rate [13].

The method of supply and water quality can affect animal welfare: e.g. saline water
from artesian well can be added to the salt intake in chickens and increase the incidence of
ascites [7].

It is essential that broiler farms are equipped with water source to provide adequate
drinking water volume for optimal chicken production. The broiler chickens’ water
consumption has significantly increased during the past 10 to 20 years. The broiler stocks
raised under commercial conditions in consumed an average of 190.48 liter/1,000 birds per
day (2010-2011), which was significantly higher than the consumption by broiler stocks in
20002001 or 1991 (160.54 or 140.33 liter/1,000 chickens per day, respectively). It is
evidence that broiler farm drinking systems should be evaluated to ensure drinking water
and keep up with the increasing water needs of the modern chickens [34].

During the years 2002-2003 in Finland drinking water consumption varied between
8,000 and 20,000 liter/day for 45,000-60,000 birds in broiler farms. The water sources of
the poultry farms were usually private wells or municipal tapwater. Several farms had
suffered from problems with water sufficiency particularly during dry seasons. Of those
broiler farms which had water adequacy problems, 44% had only well as water supply and
56% had well and they were also attached to the community water system [30].

Nipple drinkers are the top-priority drinkers used in the production of
broilerchickens. Nipple drinkers have some advantages including labor savings in cleaning,
less water wastage, and reduced slaughter plant disapproval. Different nipple drinkers have
different flow rates (WFR) (0.4 ml/s to 2.3 ml/s). Water consumption increased with
increasing indoor temperatures from 20 to 35 °C. A lot of companies have increased WFR
in their nipple waterer system above the level recommended by manufacturers, then make
settings in WFR during the growing period [29].
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During drinking broilers directs their beaks to nipple waterer and raises their heads
when getting water [35].

The animals have to peck up to obtain drinking water, a position that is very
different from the ‘scoop’ action of natural drinking act seen when chickens drink from
bowls or troughs. This might suggest that the birds’ welfare could be improved by the
lowering of the drinker lines [17].

Broilers can learn easy to use nipple drinkers, because the birds mimicking the
behaviors of the other animals in the barn [1].

Two experiments, using a total of 3,200 broilers, were carried out to compare the
effects of trough drinker versus three different heights on a nipple drinker system on body
weight gain and feed:gain ratio. The birds were housed in temperature-controlled litter
pens at 25-30 °C. An 8 feet long open trough was used. The heights of the nipple drinker
were adjusted as

1) low (no neck stretch and drink from the side of the beak),

2) medium (stretch neck and drink from the end of the beak), and

3) high (first elevate breast, then stretch neck and drink from the tip of the beak)

positions [19, 23].

The heaviest birds were produced by the open drinker. No significant differences
were observed for feed:gain at 25 °C, but increased with increasing nipple height. These
same results were observed at 30 °C, but statistically significant differences did occur.
Drinking from nipple drinker is unnatural drinking position for birds, and the bigger the
neck extension, especially in a heaving situation, the more disadvantaged effect on both
body weight and feed:gain [28].

Daily drinking water consumption from nipple drinkers was always less than from
bell drinkers. Water consumption from nipple waterers was often similar to that from bell
drinkers during the lowest ambient temperatures, but it was less during the periods of
highest indoor temperatures [23].

In tropical environment the use of wider and deeper drinkers is recommended
during heat stress as they will let the immersion of not only the tip of beak, but the whole
face and help eliminate more heat. Several research results show that water temperature,
drinker type, height and shape have all been found to affect broilers performance under
heat stress. A significant decrease was observed in drinking water intake from nipple
waterers at high environmental temperature compared to bell drinkers [8].

Water intake behaviour should be considered when deciding on different types of
waterers. Bell and nipple waterers are the most widely used in commercial broiler chicken
production. Broilers houses were equipped with two different waterer types and raised at
two different ambient temperatures (25 and 34 °C) to evaluate drinking behaviour and
water volume. Birds’ water intake behaviour was affected by drinker type. Broilers visited
bell waterers less often, but showed higher total drinking water intake per visit to the
waterer as compared to those consumed from nipple waterers. The results suggest that both
birds’ drinking behaviour and the consumed water volume should be taken into
consideration when choosing on drinker type to install broiler houses [6].

Drinker systems that allow the leakage of water onto the litter may result poor litter
quality, with the associated risk of foot pad diseases. Drinker nipples are often used to
avoid water spillage onto the litter. The nipple cup system makes easy access to water
possible and minimises spillage, too [7].

Drinker systems should be cleaned and disinfected among stocks. The watering
system also should be flushed before the arrival of the stocks to ensure chicks have clean
and fresh water from the first day [5].
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Nipple waterer density had no significant effects on chicken performance or carcass
traits. One nipple drinker per 20 broilers seemed to be sufficient to provide enough water
to chickens to 6 weeks of age. Distribution of the nipple drinkers could be important;
however, in some experiments, the broilers were unable physically to be farther more than
1.3 meter from the next water nipple [11].

CONCLUSIONS
The literature on the topic is extremely diverse and often the results are difficult to
compare with different experimental designs (breed, husbandry, feeding, microclimate,
etc.), but all agree that drinking water of the right quantity and quality is an essential
nutrient and changes in water consumption can directly indicate the health status of the
herd and its response to changes in environmental factors.

ACKNOWLEDGMENT
The work was supported by the GINOP 2.2.1-15-2016-00026 project.

REFERENCES
[1]. ALQHTANI A. H., 2016, The effect of pen size on water to feed ratio of broiler
chickens. (Doctoral dissertation) Athens, University of Georgia
[2]. AMARAL L. A. Do, 2004, Drinking water as a risk factor to poultry health. Brazilian
Journal of Poultry Science, 6(4), 191-199
[3]. AVIAGEN, 2014, ROSS brojler tartastechnoldgiai kézikonyv.
http://eu.aviagen.com/assets/Tech_Center/BB_Foreign_Language Docs/Hungarian_Tech
Docs/Ross-BroilerHandbook2018-HU.pdf (accessed: 26. 05. 2020.)
[4]. BALOGUN A. A., AKINSEYE F.M., AGBEDE J. O., 2013, Water and feed
consumption in broiler birds during a typical hot weather condition in Akure, Ondo State,
Nigeria. Int. J. Biol. Chem. Sci. 7(3), 1119-1125
[5]. BELL D. D.,, WEAVER W. D., NORTH M. O. (Eds.), 2002, Commercial chicken
meat and egg production. Springer Science & Business Media
[6]. BRUNO, L.D.G., MAIORKA, A.,, MACARI, M., FURLAN, R.L., GIVISIEZ, P.
E. N., 2011, Water intake behavior of broiler chickens exposed to heat stress and drinking
from bell or and nipple drinkers. Brazilian Journal of Poultry Science, 13(2), 147-152
[7]. DE JONG I., BERG C., BUTTERWORTH A., ESTEVEZ I., 2012, Scientific
report updating the EFSA opinions on the welfare of broilers and broiler breeders. EFSA
Supporting Publications, 9(6), 295E
[8]. DIARRA S. S., TABUACIRI P., 2014, Feeding management of poultry in high
environmental temperatures. International Journal of Poultry Science, 13(11), 657-661
[9]. DIRECTIVE, 2018, Report from the Commission to the European Parliament and the
Council on the application of Directive 2007/43/EC and its influence on the welfare of
chickens kept for meat production, as well as the development of welfare indicators.
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52018DC0181
(accessed: 25. 05. 2020.)
[10]. FAIRCHILD B. D., RITZ C. W., 2009, Poultry drinking water primer. Bulletin
1301, University of Georgia, US
[11]. FEDDES J. J., EMMANUEL E. J., ZUIDHOFT M. J., 2002, Broiler performance,
body weight variance, feed and water intake, and carcass quality at different stocking
densities. Poultry Science, 81(6), 774-779
[12]. GARDINER E. E., HUNT J. R., 1984, Water consumption of meat-type chickens.
Canadian Journal of Animal Science, 64(4), 1059-1061

30


http://eu.aviagen.com/assets/Tech_Center/BB_Foreign_Language_Docs/Hungarian_TechDocs/Ross-BroilerHandbook2018-HU.pdf
http://eu.aviagen.com/assets/Tech_Center/BB_Foreign_Language_Docs/Hungarian_TechDocs/Ross-BroilerHandbook2018-HU.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52018DC0181

LUCRARI STIINTIFICE, SERIA I, VOL. XX11 (1)

[13]. GOSWAMI J. R.,, HMAR L., KALITA G., BURAGOHAIN R., DAS H.,
KHATE K., 2018, Effect of different sources of water on the performance of broilers in
Mizoram. International Journal of Chemical Studies, 6(6), 1152-1155

[14]. GRIZZLE J., ARMBRUST T., BRYAN M., SAXTON A., 1996, Water quality I:
The effect of water nitrate and pH on broiler growth performance. Journal of Applied
Poultry Research, 5(4), 330-336

[15]. HANKOVSZKY ZS., 2018, Gyakorlati brojler tartastechnolégia (altalanos) 3.
Baromfi Hirmondo, 34(3), 8-11

[16]. HORN P., 2018, Some important issues determining the future of agricultural
production. GAZDALKODAS: Scientific Journal on Agricultural Economics, 62(5). 385-
478

[16]. HOULDCROFT E., SMITH C., MROWICKI R., HEADLAND L.,
GRIEVESON S., JONES T. A., DAWKINS M. S., 2007, Welfare implications of nipple
drinkers for broiler chickens. Animal Welfare-Potters Bar Then Wheathampstead, 17(1), 1

[17]. LOTT B. D., 1991, The effect of feed intake on body temperature and water
consumption of male broilers during heat exposure. Poultry Science, 70, 756-759

[18]. LOTT B. D., MAY J. D., SIMMONS J. D., BRANTON S. L., 2001, The effect of
nipple height on broiler performance. Poultry Science, 80(4), 408-410

[19]. MALHEIROS R. D., MORAES V. M. B., BRUNO L. D. G., MALHEIROS E.
B., FURLAN R. L., MACARI M., 2000, Environmental temperature and cloacal and
surface temperatures of broiler chicks in first week post-hatch. Journal of Applied Poultry
Research, 9(1), 111-117

[20]. MANNING, L., CHADD S. A., BAINES, R. N., 2007a, Key health and welfare
indicators for broiler production. World's Poultry Science Journal, 63(1), 46-62

[21]. MANNING L., CHADD S. A., BAINES R. N., 2007b, Water consumption in
broiler chicken: a welfare indicator. World's Poultry Science Journal, 63(1), 63-71

[22]. MAY J. D., LOTT B. D., SIMMONS J. D., 1997, Water consumption by broilers in
high cyclic temperatures: bell versus nipple waterers. Poultry Science, 76(7), 944-947

[23]. MEYER J. A., CASEY N. H., 2012, Establishing risk assessment on water quality
for livestock. Animal Frontiers, 2(2), 44-49

[24]. NORTH M. O., BELL D. D., 1990, Commercial chicken production manual. 4th ed.
Chapman and Hall. New York

[25]. OKELO P. O., CARR L. E., HARRISON P. C., DOUGLASS L. W., BYRD V.
E., WABECK C. W., ZIMMERMANN N. G., 2003, Effectiveness of novel methods to
reduce heat stress in broilers: Chilled and carbonated drinking water. Transactions of the
ASAE, 46(2), 453-460

[26]. PESTI G. M., AMATO S. V., MINEAR L.R., 1985, Water consumption of broiler
chickens under commercial conditions. Poultry Science, 64, 803-808

[27]. QUICHIMBO C., QUINTANA J., RODRIGUEZ-SALDANA D., LOPEZ-
COELLO C., GOMEZ S., CASTELLANOS F., DE CV MEXICO L. M. S., 2013,
Effect of nipple type drinker height on productive parameters of broilers. International
Journal of Poultry Science, 12(3), 144-147

[28]. QUILUMBA C., QUIJIA E., GERNAT A., MURILLO G., GRIMES J., 2015,
Evaluation of different water flow rates of nipple drinkers on broiler productivity. Journal
of Applied Poultry Research, 24(1), 58-65

[29]. SORVALA S., PUUMALA M., LEHTO M., KYMALAINEN H., SJOBERG A,
2008, Water sources and quality at livestock farms in Finland. Journal of Food Agriculture
and Environment, 6(2), 411

[30]. VAN DER KLIS J. D., DE LANGE L. O. E. K., 2013, Water intake in poultry. In:
Proc. 19th European Poult. Nutr. Symp., Postdam, Germany, 102-107

31



FACULTATEA DE MANAGEMENT AGRICOL

[31]. VIOLA T. H., RIBEIRO A. M. L., PENZ Jr., A. M., 2005, Compensatory water
consumption of broilers submitted to water restriction from 1 to 21 days of age. Brazilian
Journal of Poultry Science, 7(4), 243-245

[32]. VIOLA T. H., RIBEIRO A. M. L., PENZ Jr., A. M., VIOLA E. S., 2009,
Influence of water restriction on the performance and organ development of young
broilers. R. Bras. Zootec., 38(2), 323-327

[33]. WILLIAMS C. L., TABLER G. T., WATKINS S. E., 2013, Comparison of broiler
flock daily water consumption and water-to-feed ratios for flocks grown in 1991, 2000
2001, and 2010-2011. Journal of Applied Poultry Research, 22(4), 934-941

[34]. ZHAO Z. G., LI J. H,, LI X,, BAO J., 2014, Effects of housing systems on
behaviour, performance and welfare of fast-growing broilers. Asian-Australasian Journal
of Animal Sciences, 27(1), 140.

32



