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Abstract
The study was conducted to determine the effect of Magnetized Water (MW) on Feed Conversion Ratio
(FCR) and growth rate of Broiler Chickens (BC). There is a need for improved broiler production in
Nigeria to meet the high demand for animal protein. BC(Arbor Acre) was provided MW and the effect
monitored for 7 weeks. The magnetic water treatment unit (20 by 60 mm rectangular pipe and 960 mm
long) comprises 12 pieces of 10×25×50 mm neodymium magnet rated 1.5 Tesla. MW treated for 33s
with single flow through the magnetic treatment unit (T1), MW treated for 66s which flows twice (T2),
T3 was magnetized water treated for 99 s and control was the Non-Magnetized Water (NMW as T0). A
total of 80 broiler chickens (day old), 20 for each treatment were given T1, T2, T3 and T0. The mean body
weight of BC from 1st - 7th week for T1 were 250, 603, 1000, 1320, 1800, 2200 and 2384g/broiler, T2
were 250, 585, 925, 1287, 1740, 2050 and 2220 g/broiler and T3 were 210, 585,875, 1188, 1704, 2000
and 2145 g/broiler, respectively. Corresponding mean body weights for T0 were 200, 495, 800, 1122,
1440, 1805 and 2040 g/broiler. T1 had the highest body weight with an increment of 16.86-25.00% and
the effect was significant at α ≤ 0.025. T1 had the best FCR with reduction in feed intake of 16.8525.00%. MW increased the growth rate of broiler and is recommended for producing broiler for high
income from poultry farming.
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Introduction
Water is essentially needed by plants and animals
for normal healthy growth and development.
Magnetized water has been used in engineering
and agriculture for better performance of crops.
Magnetized water is also called magnetic water or
magnetically treated water, it is produced when
water is allowed to flow through the magnetic
field in a pipe or hose but the flow of water must
cut the magnetic field at right angle based on the
Fleming’s right-hand rule so that the water could
be magnetically treated. The technology of giving
broiler chickens magnetized water is to accelerate
the growth rate (as the growth promoter), improve
the feed conversion ratio, boost immunity and
reduce the offensive odour from the poultry
droppings. El-Deeb et al. (2020) pointed out that
water is one of the main factors that is essential
for the completion of physiological processes
inside the tissues of the poultry. Magnetized
water could improve the rate of digestion and
could enhance digestibility of the feed that is rich
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in protein thereby accelerate the growth rate of
the broiler chicken.
Magnet has many applications in engineering,
agriculture, wastewater treatment, health and
some other areas. Magnet produces magnetic
field and this magnetic field could be used for
different purposes. When water flows through the
magnetic field, it becomes Magnetically Treated
Water (MTW) or Magnetized Water (MW). The
properties of magnetized water are modified by
reducing the bonding angle from 104° to 103°,
reduced the surface tension, increased its
solubility and reduced the rate of carbonate
deposition in the pipe (Babu, 2010). Magnetized
water is a non-chemical method and a simple
technology that could be used for high crop yield,
for improving the productivity of dairy farm and
for increasing the growth rate of plants and
animals (Mohamed and Ebead, 2013; Yusuf and
Ogunlela, 2015; Yusuf and Ogunlela, 2017).
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Low productivity, poor growth rate and
inadequate supply of broiler chickens to meet the
high demand in Nigeria needed urgent
attention.Methods of improving the productivity
and high growth rate of broiler chickens are
required in the country. Some methods that have
been used and patented for increasing the growth
rate of the broiler chickens were: Lamptey et al.
(2001) recommended enzyme α-galactosidase as
a feed supplement for increasing the breast meat
and decrease the fat deposition in broiler chickens
that are fed with corn/soybean meal diet. Frehner
et al. (2011) recommended feed additive
composition which comprises an organic acid and
at least one adsorbed essential oil compound as a
growth promoter for domestic animal.Hitchman
et al. (2012) recommended laccases, nucleic acids
and encoding them as growth promoter.Khirug
and
Vshtakaliuk
(2020)
recommended
nutraceutical composition that comprises as an
active ingredient substance which was extracted
from phytomass of genus Amaranthus L. as a feed
supplement for broiler chickens.

the growth rate of broiler chickens for 7 weeks
and to determine the effect of magnetized water
on the feed conversion ratio of the broiler
chickens.
Materials and Methods
Magnetic treatment unit and production of
the magnetized water
The magnetic treatment unit was developed using
10 x 25 x 50 mm neodymium magnet.
Neodymium magnet isa permanent magnet that is
produced by adding Neodymium (Nd), Iron (Fe)
and Boron (B) together to form NdFeB magnet
which is the strongest magnet available globally
with magnetic flux density ranging from 1.0-1.5
Tesla (1 T = 10,000 G) and above. The
neodymium magnet is a strong rare earth magnet
which is effective at room temperature and at high
temperature up to 80°C without demagnetization.
Other permanent magnet apart from the
neodymium magnet with magnetic flux density
ranging from 2000 – 5500 G could also be used
to produce magnetized water but the residence
time for treating the water could be increased to
55 - 120 s for effective magnetic treatment. The
magnetic treatment unit in this study consists of a
pipe (20 by 60 mm rectangular transparent pipe
and 960 mm long fabricated from Perspex glass)
surrounded with 12 pieces of the neodymium
magnet. Three (3) pieces of neodymium magnet
were arranged on the sides of 320 mm long
rectangular plastic pipe (transparent made of
Perspex glass) which is the treatment unit. The 3
layers of the rectangular plastic pipe are
connected together using 12.7 mm (0.5 inch)
elbow pipe.This was done to maximize the
available pieces of 12 neodymium magnets and to
make it compact without taking too much space
for the magnet treatment unit. The magnetic
treatment unit is connected to a 50 litres bucket
with 25.4 mm pipe and control tap for regulating
the flow of water. The isometric view and
pictorial view of the magnetic treatment unit are
shown in Figure 1 and Plate 1.

The patented methods stated above for improving
the quality of broiler chickens and as growth
promoter for broiler chickens were organic acid
and chemical in nature. Magnetized water is a
non-chemical method that could be used as a
growth promoter and improve the feed
conversion ratio for the broiler chickens by
allowing the broiler chickens to drink the
magnetized water instead of non-magnetized
water (ordinary water). Mitre (2018) stated that
magnetized water improved the performance of
broiler chickens. This means that magnetized
water could also be used to accelerate the growth
rate of broiler chickens which could increase the
body weight of the broiler chickens for high
profitability. Podlesny et al. (2004) stated that 15
s is effective for producing magnetized water but
Aladjadjiyan (2007) pointed outthat 1-10 minutes
is adequate for production of magnetized water
using circulation flow method. Circulation flow
method is by allowing water to flow through a
pipe surrounded by pieces of permanent magnets.
The specific objectives of this study were to
determine the influence of magnetized water on

The water given to the broiler chickens was
obtained from borehole in the poultry farm and
allowed to flow through the magnetic treatment
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was poured into the black plastic bowl (Figure 3)
from which the broiler chickens drink the water.
Plate 2 shows the Scanned Electron Microscope
(SEM) image of the molecular structure of the
magnetized and non-magnetized water.

unit by 1 time for 33 s denoted as T1, T2 for 66 s
when the water was allowed to flow through the
magnetic treatment unit 2 times and T3 for 99 s
when the water was allowed to flow through the
magnetic treatment unit 3 times. T0 is the control
(non-magnetized water). The magnetized water

Figure 1. Isometric view of the magnetic treatment device for producing magnetized water

Plate 1. Pictorial view of the magnetic treatment unit for producing magnetized water
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Plate 2. Scanned Electron Microscope (SEM) image of the molecular structure of the water
(Magnification = 30000×)
T0 = Non-magnetized water (Control)
T1 = Magnetized water treated for 33 s (Water flows once through the magnetic treatment unit)
T2 = Magnetized water treated for 66 s (Water flows twice through the magnetic treatment unit)
T3 = Magnetized water treated for 99 s (Water flows times through the magnetic treatment unit)

with magnetic field because memory of
magnetized water decreases after 24 hours
(Ogunlela and Yusuf, 2016).

Magnetized water for the broilers and
determination of the body weight
A total of 20 broiler chickens were used for each
water treatment. The broiler chickens for each
treatment (T1, T2, T3 and T0) were fed with same
type of feed (starter and grower feeds) and the
same quantity of feed for 7 weeks. The quantity
of magnetized water for each treatment (T1, T2,
T3and T0) given to the 20 broiler chickens in a
black plastic bowl was 5litres per day (24 hours).
Two stones (3 kg each) were put inside the plastic
bowl to hold the plastic bowl firmly on the ground
and to prevent the broiler chickens from pouring
it down but the stone did not react with the
water.The water was changed every 24 hours to
have quality magnetized water and to ensure that
the water is used within 24 hours after treatment

The body weight (growth rate) was measured
weekly using electric weighing machine for 7
weeks and recorded. Fortunately, the male broiler
chickens were discovered to be 5 in each
treatment at the end of the 4th week and they were
weighed separately because it was observed that
the magnetized water had more effect on the male
broiler chickens than the female broiler chickens
in this study. Ten (10) female broiler chickens
were randomly selected from 15 female broiler
chickens from each treatment and weighed to
compare the body weight with the male broiler
chickens.

Determination of feed conversion ratio
The Feed Conversion Ratio (FCR) were determined using Equation (1).
F
(1)
FCR  b
Wb
4
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Where FCR is the feed conversion ratio, Fb is the quantity feed given to the broiler chicken (g), Wb is
the body weight of the broiler chicken (g).
2
Determination of paired t-test statistical
d2 n d

analysis for the body weight and FCR
(3a)
 
n 1
The statistical analysis used was the paired t2
testto determine if the effect of MW was
d d

(3b)
significant on the body weight gain of the broiler
 
n 1
chicken or not. The mean difference between

theresults of magnetized water and that of
(4)
 Er 
control was determined. The mean, the standard
n
deviation, the standard error and the t-test values
d
(5)
tcal 
were determined using Equations (2), (3a) or
 Er
(3b), (4) and (5), respectively as given by
where ͞d = mean of the difference from x1 and x2,
Montgomery (1998). The data of the body
Σd
= summation of d, n = number of the
weight gain used for the computation of the
observations,
δ = standard deviation, δEr=
paired t-test as an illustration was obtained from
standard error and tcal= calculated value of t at α
Table 2 and presented in Table 1.
= 0.025 % significant level.
d

(2)
d
n
Table 1. Data of body weight gain extracted from Table 2 used for calculating the paired t-test
Body weight Body weight
d = T1 - T0
d2
MW (T1)
MW(T0)
250
200
50
2,500
603
495
108
11,664
1,000
800
200
40,000
1,320
1,122
198
39,204
1,800
1,440
360
129,600
2,200
1,805
395
156,025
2,384
2,040
344
118,336
n=7
∑d = 1,655
∑d2 = 497,329





d

1655
 236.43
7



(2)

497 ,329  7236 .43
 132 .94
7 1
132 .94

 50 .25
7
2


 Er

tcal 

236.43
 4.705
50.25

(3a)
(4)

(5)

The table value of t-test (tTable) at α ≤ 0.025 and 6 degrees of freedom = 2.969

From the results presented in Table 2, the broiler
chickens that were given magnetized water that
was treated for 33 s (T1) had the highest body
weight from 1st- 7th weeks with the percentage

Results
Body weight and feed conversion ratio of the
broiler chickens
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increment of 16.86 – 25.00%. The broiler
chickens that weregiven magnetized water treated
for 66 s (T2) in which the water was allowed to
flow twice through the magnetic treatment unit
also increased the body weight of the broiler
chickens with increment of 8.82 – 25.00% but the
body weight gain was not as high as that of T1.
The magnetized water treated for 33 s (T3)
increased the body weight by 5.00 – 18.33% but
the control (T0) had the lowest body weight.
Actually, T2 and T3 were expected to produce the
higher body weight than T1 but by allowing the
magnetized water to flow through the magnetic
field for the second time or third time might have
probably reduced or changed the orientation of

the magnetized water to the normal water. The
growth rate (body weight gain) by the male and
female broiler chickens were shown in Table 3.
Magnetized water treated for 33 s (T1) increased
the body weight by 44.74% at the 5th week,
25.00% at the 6th week and 18.33% at 7th week
which is the period when broiler chickens were
fully ready for sale. The trend of the body weight
gain from the week 1 to week 7 is presented in
Figure 2. Table 4 shows that T1 had highest
percentage reduction of feed conversion ratio
which varied from 16.85 - 25.00% for week 1 to
week 7, the corresponding values for T2 varied
from 8.82 - 25.00% and T3 varied from 5.00 –
18.35%.

Table 2. Weight of the broiler chickens and the percentage increment of the weight gain
Wk Nb
T0 (g)
T1 (g)
T2 (g)
Wt
Wm
Pi
Wt
Wm
Pi
Wt (g) Wm
Pi
Wt
250 25.00 4,200
1
20 4,000
200
5,000
250 25.00 5,000
2
20 9,900
495
- 12,060 603 21.82 11,700 585 18.18 11,160
3
20 16,000 800
- 20,000 1,000 25.00 18,500 925 15.63 17,500
4
20 22,400 1,122 - 26,400 1,320 17.65 25,740 1,287 14.71 23,760
5
20 28,800 1,440 - 36,000 1,800 25.00 34,800 1,740 20.83 34,760
6
20 36,100 1,805 - 44,000 2,200 21.88 41,00 2,050 13.57 40,000
7
20 40,800 2,040 - 47,680 2,384 16.86 44,400 2,220 8.82 42,900

T3 (g)
Wm
210
558
875
1,188
1,704
2,000
2,145

Pi
5.00
12.73
9.38
5.88
1833
10.80
5.15

Wk = week, T0 = non-magnetized water (control), T1 = magnetized water treated for 33 s,
T2 = magnetized water treated for 66 s, T3 = magnetized water treated for 99 s, Nb = number of broilers, Wt = total weight of 20 broiler chickens (g), Wm =
mean weight of the broiler (g/broiler)
Pi = percentage increment of weight gain per broiler chicken (%)

Table 3 Effect of sex on the body weight gain and percentage increment of the weight gain
Wk Sex Nb
T0 (g)
T1 (g)
T2 (g)
T3 (g)
Wt
Wm
Wt
Wm
Pi
Wt (g) Wm
Pi
Wt
Wm
5
M
5
7,600 1,520 11,000 2,200 44.74 10,000 2,000 31.58 11,000 2,200
5
F
5
7,000 1,400 9,000 1,800 28.57 10,000 2,000 42.86 7,900 1,580
5
F
5
7,200 1,440 8,000 1,600 11.11 8,000 1,600 11.11 7,820 1,564
6
M
5 10,400 2,080 13,000 2,600 25.00 12,000 2,400 15.34 12,000 2,400
6
F
5
9,000 1,800 11,000 2,200 22.22 12,000 2,400 33.33 10,000 2,000
6
F
5
7,600 1,520 10,000 2,000 31.58 8,000 1,600 5.26 8,000 1,600
7
M
5 12,000 2,400 14,200 2,840 18.33 13,600 2,720 13.33 12,800 2,560
7
F
5 10,400 2,080 11,200 2,240 7.69 10,800 2,160 3.85 10,900 2,180
7
F
5
8,000 1,600 9,600 2,140 20.00 8,800 1,760 10.00 9,600 1,920
M = male, F = female, Wk, T0, T1, T2, T3, Wt,Wm and Pi are as defined in Table 2
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44.74
12.86
8.61
15.38
11.11
5.26
6.67
4.81
20.00
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Figure 2. The mean body weight gain of the broiler chickens
T0, T1, T2 and T3 were as defined in Table 2

Table 4
Week

1
2
3
4
5
6
7

Feed conversion ratio and the percentage reduction of feed intake
Feed
FCR
FCR
FCR
FCR
intake (g)
T0
T1
Pr (%)
T2
Pr (%)
T3
Pr (%)
9,000
2.2500 1.8000 25.00 1.8000 25.00 2.1429
5.00
12,000
1.2120 0.9950 21.81 1.0256 18.17 1.0753 12.71
14,000
0.8750 0.7000 25.00 0.7567 15.63 0.8000
9.38
16,000
0.7273 0.6061 20.00 0.6216 17.00 0.6734
8.00
18,500
0.6424 0.5389 19.21 0.5316 20.84 0.5428 18.35
21,000
0.5817 0.4773 21.87 0.5122 13.57 0.5425
7.23
23,000
0.5637 0.4824 16.85 0.5180 8.82
0.5361
5.15

FCR = Feed Conversion Ratio, Pr = percentage reduction of feed conversion ratio or feed intake compared to control, T1, T2, T3 and T0 are as defined in
Table 2.

contradicted the results of Al-mufarrej et al.
(2005) that magnetized water did not improve the
carcass quality, no effect on the immunity of the
poultry and did not have effect on the
performance of poultry. The result of this study
was in agreement with the study of El-Deeb et al.
(2020) that poultry layer given magnetized water
treated with 2000 G and 3000 G increased the
weight of the egg.

Discussion
Magnetized water treated for 33 and 66 s were
effective for producing broiler chickens which
increased the growth rate (body weight gain) of
the broiler chicken by 344 g/broiler with
percentage increment ranging from 16.86 25.00%. This could increase the income of broiler
chicken’s producers that would be based on the
number of broiler chickens in the poultry farm.
The result of the body weight gain was in
agreement with the study of Mohammed (2006)
that magnetic field improved the water properties
which eventually improved the growth rate, feed
efficiency and saves water consumption by the
broilers. The result obtained in this study was also
in agreement with the study of Radha and ALSardary (2021) that magnetically treated water
had positive effect on poultry layer by improving
the productivity, physiological performance and
improved the egg quality. The result of this study

The growth rate (body weight gain) by the male
and female broiler chickens were shown in Table
3. Magnetized water treated for 33 s (T1)
increased the body weight by 44.74% at the 5th
week, 25.00% at the 6th week and 18.33% at 7th
week which is the period when broiler chickens
are fully ready for sale. T2 increased the body
weight by 13.33 - 31.58% while T3 increased the
body weight by 6.67 - 44.74% but the body
weight increment was not consistent compared to
7
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T1 (18.33 – 44.74%). The magnetized water also
increased the body weight of female broiler
chicken by 3.85 - 42.86% for the magnetized
water (T1, T2and T3) as presented in Table 2. The
effect of magnetized water on the body weight
gain of the broiler chickens was significant at α ≤
0.025 because the calculated values of the t-test
for T1, T2 and T3 were 4.705, 5.024 and 3.347,
respectively greater than the table value of t- test
which is 2.969 at α ≤ 0.025. The trend of the body
weight from week 1 to 7 in Figure 2 showed that
broiler chickens given magnetized water
responded very well to the treated water and
increased the growth rate.
Table 4 shows that T1 had highest percentage
reduction of feed conversion ratio which varied
from 16.85 - 25.00% for week 1 to week 7, the
corresponding values for T2 varied from 8.82 25.00% and T3 varied from 5.00 – 18.35%. The
effect of magnetized water was statistically
significant on the feed conversion ratio of the
broiler chickens at α ≤ 0.025 because the
calculated values of Paired t-test for T1, T2 and T3
were3.684, 2.992 and 5.151, respectively but the
table value of t- test was 2.969 at α ≤ 0.025.
Conclusion
Magnetized water was found to have positive
impact on the growth rate and the feed conversion
ratio of broiler chickens. Magnetized water that
was allowed to flow once through the treatment
unit and treated for 33 s had the best feed
conversion ratio with percentage reduction in
feed intake of 16.85-25.00% and it also produced
the highest body weight increment of 16.8625.00%, Magnetized water treated for 33-66 s
was effective for producing broiler chickens
which increased the growth rate of the broiler
chicken by 344 g/broiler (0.344 kg/broiler) with
percentage increment ranging from 16.86 25.00% and it has a better feed conversion ratio
with percentage reduction in feed intake by 16.85
- 25.00%. Magnetized water is recommended for
producing broiler chickens in Nigeria for high
growth rate and high income from the poultry
farm.
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