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Abstract: This paper present the use of locally sourced materials for building an efficient and clean watering

system for poultry chicken for poultry experiments. The design uses PVC pipes (both rigid and flexible),

Polystyrene foam, Brass (from bicycle valve), Rubber and Silicone rubber. The impact of the use of this

material  on  the  growth  performance  was  done by comparing those using drinker constructed

(Experiment 1) with those using ordinary plastic drinker (Experiment 2) for 3 weeks with three treatments

each. There was an increase in average water consumed (11351.39 against 7582.12 liters/bird). The two

experiments  shows  insignificant  internal  variation:  Levene’s  test  yield  0.189  (Water intake), 0.244

(life weight), 0.442 (Dressed weight), 0.643 (Carcass weight) and 0.653 (Fat deposit). Analysis of variance

at 95% confidence level gives: 0.000 (Water intake), 0.000 (life weight), 0.000 (Dressed weight), 0.001

(Carcass weight) and 0.022 (Fat deposit). This implies that that there is much significant influence on the

use of the designed drinker.
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INTRODUCTION

Water is essential to all life forms; it is the major

constituent of living matter. From 50 to 90 percent of

the weight of living organisms is water  . Protoplasm,[1]

the basic material of living cells, consists of a solution

in water of fats, carbohydrates, proteins, salts, and

similar chemicals. Water acts as a solvent, transporting,

combining, and chemically breaking down these

substances. Blood in animals consist largely of water

and serve to transport food and remove waste material.

Water also plays a key role in the metabolic breakdown

of such essential molecules as proteins and

carbohydrates. This process, called hydrolysis, goes on

continually in living cells.

Some animals are able to survive with a little of it -

such as hibernating and estivating animals but not for an

indefinite period of time. Its deficiency is announced as

thirst and dehydration and quick weight losses and death

if not attended to in time. About 55% of blood is plasma

and plasma itself is 95% water.

Raising farm animals requires adequate and good

water supply. Use of contaminated water has not

allowed many farmers to realize the full potential of

their animal output.  Contamination here refers to animal

byproducts like litter and feaces, feather, hair and urine.

The immune system of the animal will be kept busy

fighting diseases and this implies losses in terms of

production e.g. weight loss of animals raised for their

meat.

The Problem: Poultry chicken water requirement of

interest here is limited to drinking alone. Stale and

contaminated water are drunk very reluctantly. The

problem is that how does these affect their performance.

To answer this question, a new drinking system was

designed, constructed and tested and the result

evaluated. There are lots of clean water supply systems

around (to be discussed later on) but measurement and

affordability was criteria for designing a new one. Also

measuring water consumed by birds in experimental

setup is often tedious and done inaccurately. A way out

is needed to measure the water precisely and accurately

too.

The Objective: The objective of this work is to design

a drinking system that will reduce staleness and

contamination to barest minimum and allow easy

measurement of water consumed while being considerate

of material used as they could also cause contamination

to even poisoning. Poisoning could result by chemical

reaction between material used and the vaccine and

antibiotics normally given them.
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Review of Literature:

Drinkers Designs: There is countless design of poultry

drinkers all of which are variation of some basic

geometry or design. Design varies from open clay pot

(use d  b y ho m e  ke ep e r)  to  m ic roprocesso r

controlled/monitored drinkers .  A general classification[2]

is as follows

1. Open water surface - Open bowls like clay pot,

plastic bowls Figure 1 with anti roost and Drinking

trough[4]

Fig 1:  Open Bowl Drinker

2. Gravity Drinkers - Examples are shown in figure 2

(plastic drinkers).  The problem with this design is

that there is always contamination and is also

labour intensive - cleaning and refilling. Also when

the water is almost empty, unrestrained drinkers are

often toppled by the exercising birds. Plain Jar

(often glass) turn over a bigger cover is a common

improvised design for brooding.

Fig 2:   Plastic Bucket Drinker

3. Drinker with valve - Nipple Drinkers - figure 3

shows an example of nipple drinker from. Nipple

drinker ensures clean water always (of cause if

source and pipe are clean). Reduce flow rate and

blockages  are major problems with this type of[3]

drinker. There is also the problem of litter wetness

because of dripping. Adapters are used for the

starting phase of chicks. Examples of adapter are 

Fig 3: Nipple Drinker (Source: www.ctbinc.com)

C Mini drinker - Figure 4 (a)

C Catch cup - Figure 4 (b). This is used for both

chicks and grown up birds to minimize wasted

water especially in high-flow system .[3]

C Button end - Figure 4 (c). This have large nipple

end to catch beads of water. The water bead will

attract the chicks to the nipple.

Fig 4: N i p p l e  D r i n k e r  A d a p t e r  ( S o u r c e :

www.ctbinc.com)

Cup Drinker may also be attached or used alone

depending on the design. The ball or any other brightly

colored objects placed inside will attract the young chick

to the water.
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In between this categorization are hybrids (merging

two or more designs together).  An example is Bell

Drinker  or Auto Drinker  Figure 5.- This incorporate[3] [4]

valve system with gravity drinkers design. 

Fig 5: Auto Drinker(Source: Poultry Drinkers online

shop)

Water and Poultry Health: High quality water is very

essential for the well being of poultry. Contaminated

water can result in outbreak of diseases such as

Salmonella, Fowl Cholera, Fowl Typhoid, Aspergillosis.

Poor hygiene and presence of contaminants such as

faeces, damp litter (mouldy litter) aids the outbreak of

these diseases as the birds pick the contaminants from

water - (Ganiyu, 2005).

Drinkers Materials and Poultry Health: Drinkers are

mostly made from plastic and stainless steel material

because of their inert nature. The plastic are often UV

stabilized to make them last longer. The materials that

the drinker is made of can also contribute to the well

being of the birds. For instance, if the drinker is made

of Iron, the presence of Iron (Fe) can lead to rusting of

the drinker; also iron may form solid particulate such as

iron oxide, which can block pipes and orifice e.g. the

nozzle openings in Nipple drinkers according to Brian

and Case . Iron bacteria are more likely to thrive in[6]

water with high iron concentrations leading to serious

poultry disease such as E.Coli and Salmonella Species .[6]

Brian and Casey  reported that the presence of solids[6]

particulates such as iron (Fe), Manganese (Mn), and

3nitrates (NO ) do not affect broiler health, because, these

solids are not directly linked to poultry health issues, but

their effect on the drinking equipment (like blockages)

could negatively affect their performance due to poor

digestion and poor feed conversion because of reduced

water intake.

MATERIALS AND METHODS

The design methodology is guided by the following
factors:

Adaptation for Instrumentation: The drinker is
intended for research purposes but with the future
possibility of use for commercial poultry production.
The design is such that there should be no water losses
due to the chickens’ drinking water. This negates the
nipple drinker design that allows water to drip down
their neck. Fixed plastic designs such as figure 2 will
require constant cleaning; they are dismantled always
before cleaning them. This will disrupt continuous flow
measurement coupled with problem of water spillage.
The design thus requires no spillage and no disruption
to measurement and the drinking pattern of the birds.

Cost: Cost is one of the determining factors in the
material selection criteria. Since the drinker is primarily
intended for research purposes, it implies that the parts
will have to be fabricated from scratch and from scraps
and prefabricated parts such as tubes. Plastics are
generally cheaper and easier to work on than metals.
Some metal will require some protective mechanism in
the form of galvanizing, electroplating etc which
automatically add to the cost. Ready made parts that can
be adapted will also lower cost.

Ease of Reproduction: Although this is not a
commercially oriented work, but where several needs
units has to be set up, ease of reproduction and
consistency is very important to encourage its use.

Poultry Health: This refers to (i) outbreak of diseases
and (ii) contamination due to interaction between the
water, chemicals (e.g. antibiotics) and the drinker
materials. As earlier pointed out in the literature review,
there are elements of interaction that are detrimental to
poultry health and the consumers. 

(i) Outbreak of diseases - Litter wetness is
responsible for some diseases as pointed out earlier. The
drinker should not further encourage the spread by
dampening its surroundings. This calls for on demand
drinking system design.   

(ii) Water and Drinker material interaction will be
highly reduced by use of inert construction materials. It
has been observed that many poultry drinker get
coloured due to absorption of the chemicals inside the
water, some perhaps may be responsible for the
drinker’s accelerated breakdown. Plastics like food grade
PVC, rubber and silicone will be suitable for this
experimental drinker.

Design Implementations: The designed experimental
drinker is shown in figure 6. It is basically in three
sections; the drinking tube, the flow control (and the
monitoring) section and the reservoir.
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Fig. 6: The assembled Experimental drinker A) Whole view B) Free end C) Float-Lever enclosure 

Unit Description and Material Selection: Generally,

various types and grades of plastic materials were used

for most of the parts except the valve system which is

made of brass and the flow control link to the valve

which is made up of silicone rubber for easy attachment

and detachment.

The Drinking Tube: The cross section is shown in

figure 7. It is made up of two parts, the drinking

channel and a low pressure valve. The diameter of the

tube is selected based on the chicken beak length which

on average is estimated at 3cm. A commercial PVC

plastic pipe for water of diameter 3.5cm was found to be

suitable for constructing it. The tube length is sectioned

into two, the open part where the chicken drink water

from and the closed section housing the float-lever-valve

mechanism - figure 8. The closed section length is a

factor of the length of the float-lever-valve mechanism.

A length of 10cm was found suitable for this section.

The open section length was fixed at 55cm. The

selection of this value was guided by the problem of

leveling during installation. Very long tubes were found

to easily spill water when slightly disturbed, not because

of not being leveled but because of the water hammer

and tidal wave effect as it hit either side of the tube end

and oscillate back and forth.

The Float is made from polystyrene foam material

because of its inert characteristics and ease of shaping

it. It has a density of less than 0.5kg/m . The lever and[3]

the valve were both supported by white PVC with

rectangular cross-section. The lever is made of the same

material, see figure 8. This PVC material has a density

of about 1.33 kg/m . The densities of the float and lever3

have great influence on the size tube section housing the

float and lever. It also determines the water head the

drinker can handle.

The Valve material is a modified bicycle tube valve
to allow it to work with the lever system. Figure 9
shows an enlarged view of the lever-valve connection
and the modification done to the valve.

Figure 10 shows how the drinking tube was setup
for use. The height is adjustable for different bird age.

The Flow Control (and the M onitoring) Section: This
part of the drinker system controls the flow rate into the
valve. It is a modified intravenous flow tube used by
medical personnel. Figure 11 shows the modified tube.
The modification is to allow it to easily fit over the
valve stem. The material used is transparent medical
grade polythene plastic of which millions are used world
wide and therefore we can safely say it will have no
effect on the poultry health. The bubble section is used
to authenticate that there is flow from the continuous
drops. If left unattended to and there is particle or
sedimentation, there could be blockage over time which
will lead to reduced water supply to the chicken and that
translate into losses. 

The Reservoir: The reservoir is made up of 10liters
semitransparent polythene plastic jerry can. This section
of the drinker system is needed for two reasons;

(1) For monitoring quantity of water taken in by the
chicken. This is the bases for the transparency. The
water level can be determined by

C Direct measurement of the remaining water
C Calibrating and marking the reservoir body (hence

need to be transparent)
C Weighing it on a sensitive balance and using

volume = (mass / density)
C Using microcontroller based linear measuring

device with a float.

The work is still in progress, so we decided to use
the first idea for evaluation purposes, other methods will
be tried later on.
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Fig 7: Drinking tube cross-section

Fig 8: Float-Lever-Valve mechanisms.

Fig 9: Dismantled view of the Lever-Valve connection

Fig 10: Drinking tube setup for the experiment.
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Fig 11: The intravenous tube used for flow control tube

It is planned in the future to install a flow rate device

with microcontroller for interfacing with a computer

within the flow control unit.

(2) For lowering the water head. The valve used is

a low pressure type and there is a need to reduce the

supply pressure from the overhead tank while still

supplying enough water. The maximum pressure head

that the float-lever-valve mechanism could take was

found experimentally to be 1m approximately in a 24

hours trial. 

Experimental Setup: To evaluate the impact of this

drinker system, an experiment was setup using two sets

of 4 weeks old chicken. One uses the normal plastic

drinker (Figure 2) and the other uses the new drinker

(Figure 6). A measured quantity of water was put into

each one (Experiment 1; 7liters and Experiment 2;

3liters maximum at a time). There was also setup a

separate bowl of water to measure evaporative losses.

Every day, the amount consumed was determined by

measuring the remaining water. Figure 12 shows the

result from this experiment. It shows the water

consumed by both sets through out their remaining life

time of three weeks. The two set were further analyzed

for their carcass and the result shown in Table 1.

RESULTS AND DISCUSSION

Evaluation is based on how much water is drunk by

the birds; contaminated water will reduce water

consumed. The contamination will be mostly due to

material used and in the case of the experiment 1, from

litter, feathers and the likes found in poultry house.

Further, contamination will affect health and final

product - in this case, the meat. This is the reason why

carcass analysis was performed on the birds.

Contamination can lead to mortality of the birds as well.

Water consumed The Levene’s test between the

two experiments yields 0.189 which means insignificant

internal variation. Analysis of variance at 95%

confidence level gives 0.000 which is statically

significant.  The average water consumed by birds in

experiment 1 was 11351.39 liters/bird and those of

experiment 2 was 7582.12 liters/bird. That is 66.8%

increment because of the fact that the water is clean and

not repelling. 

Carcass Analysis The Levene’s test between the

two experiments yields 0.244 (life weight), 0.442

(Dressed weight), 0.643 (Carcass weight) and 0.653 (Fat

deposit).   All   further   shows   insignificant  internal
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Fig 12: Drinking pattern of the birds

Table 1: Carcass Analysis as percentages of the life weight
Treatment Live wt Dressed wt Carcass wt Abdominal Liver wt kidney Heart wt Lung Spleen Gizzard Empty Gut

(kg) (kg) (kg) fat (g) (g) (g) (g) wt.(g) wt.(g) (g) Weight (g)

Experiment 1 2.15 79.72 58.05 1.55 2.32 1.16 1.16 1.16 1.16 2.32 5.80
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Experiment 2 3.53 85.11 66.67 1.84 1.63 0.39 0.53 0.46 0.25 1.42 2.91

variation. Thus the ANOVA results; 0.000 (life weight),

0.000 (Dressed weight), 0.001 (Carcass weight) and

0.022 (Fat deposit) at 95% confidence interval are

statistically significant and it is reliable.

The material used does not have any negative

impact and visual observation shows none of them

absorbed the drugs (vitamins mostly) used by the birds.

There was no mortality of the birds from the two

groups.

Conclusion and Recommendations: 

C The drinker is worth further work on especially on

the issue of automatic measurement of water

consumed seeing that it greatly improved the

performance of the birds. The reason is that

experiments involving water measurement are often

tedious and time consuming that this new drinker

will be a good companion for any scientist

conducting experiment in that area.

C It is recommended that high pressure valve system

should be used while eliminating the reservoir

section so that the system can use the utility water

system directly.

C A particle filter should be incorporated as blockages

could occur if it gets into the water network or from

corroding utility water pipes.

C It is highly recommended that the electrolyte

concentration before the water goes through the

system and after it has gone through should be

determined to  know the exact level of

contamination as this may have long term effect on

the final consumers.
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