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Abstract: A total of 280 females with 28 males for Silver Sabahia strain at two different ages (35 and 50 weeks) were used
in this study. Besides, 40 cocks (10 cocks / group) used for semen evaluation. Birds of each age were divided into two groups,
the 1% group drank water exposed to magnetic field (MEFW) and the 2™ group drank non-magnetic tap water (TW) to determine
the beneficial effect of drinking magnetized water for aged chickens to cope low fertility% and hatchability%, besides studying
semen and egg parameters, embryonic development and chick quality. Supplementation elder cocks with MFW significantly
increased semen volume, number of motile sperm and number of live sperm compared with those for untreated cocks. Treated
old flock with magnetic water had a heavier egg weight (p<0.05) than treated young flock with magnetic water. MFW X old
and MFW X young had a comparable influence on egg weight loss, embryonic mortality, fertility% and hatchability%. On day
14 and 18 of incubation, supplementation older birds with MFW water had a heavier residual yolk sac weight% compared with
the other rest groups. At hatch, the residual yolk sac weight% was similar between MFW X old and MFW X young. In
addition, chick weight and all internal organs weight% were not affected by interaction of both types of water and hens age. It
is concluded that exposing water to magnetic field, have a stimulating influence on the percentages of fertility and hatchability
of birds (especially older age) through improving semen and egg qualities, besides stimulating the development of
embryogenesis.
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the properties of water [8]. The scientific basis for the
magnetic technology is a result of the physics of interaction
between a magnetic field and a moving electric charge [9].
The mineral content of water can be affected by treated water
with magnetic field and its effects depend on the strength of
magnetic field and exposure time [10]. Nowadays, the use of
magnets to improve water quality is of significant interest

reproduction decreased with age, because it is related to the ~ due to low cost compared to chemical and physical treatment

quality of hatching egg such as the internal egg composition [9]- Several studies indicate. that magnatic fields have
or ratio, larger egg weight, poorer shell quality, increased influence on cellular mechanism development and growth

early and late embryo mortality and other problems sole to especie.llly in the reproductive system [11, 12]. Magnetic
large eggs from old broiler breeders [2-4]. water increased testosterone hormone and semen quality of

Breeder age affects the absorption and utilization of bi'rds [13, 14]. For hens,. as a result F)f increasing shell
nutrient from the yolk sac by the embryo [5], embryonic thickness and weight by drinking magnetized water, eggshell

mortalities [6], hatchability%, and chick quality [7]. quality enhanced but had no effects on egg yield or weight
Magnetized water is one of treatment that has improved (15, 16].

1. Introduction

Age has an adverse effect on the reproductive success of
birds. Many investigators detected that cocks age have a
direct influence on semen quality, because concentration,
motility and viability rates of spermatozoa are reduced by
age [1]. Also, some studies showed that the efficiency of hens
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This study was conducted to determine the beneficial
effect of drinking magnetized water for aged chickens to
cope low fertility% and hatchability%, besides studying
semen and egg parameters, embryonic development and
chick quality.

2. Material and Methods

2.1. Experiment Design

The experiment was conducted with 2 breeder flock age
(35wk and 52wk) and 2 treated groups of water (magnetic water
of 14000 Gauss (MFW) and tap water (TW)), 7 replicates were
used per treatment, resulting 28 experimental units at the
beginning of the study. This study was conducted at El-Sabahia
Poultry Research Station, Alexandria, Animal Production
Research Institute, Agriculture Research Center, Egypt.

A total of 280 females with 28 males for Silver Sabahia strain
[17] were used in this study. Birds of each treatment were
housed in floor pens; sex ratio comprised 1 male for 10 females
for each pen. The breeder flocks received a layer breeder diet
with 2800ME Kcal/Kg and 16% crud protein, diet according to
the recommendation of Animal Production Research Institute
(Table 1). The chemical composition of two water types was
done twice one at the initiation of the experiment and the other
at the end of the experiment and is shown in Table 2. Water was
exposed to a magnetic field by a permanent magnet in a compact
form using a unit called Delta water (Company for magnetic
water softeners and Conditioners, Egypt, Figure 1). This is
coaxial permanent system equipment that produced magnetic
field strength as high as 14000Gauss. The strength of the magnet
was measured by a gauss meter before the initiation and after the
termination of the experiment. This measurement and that for
chemical composition of water was done at Application
Laboratory, City for Scientific Research and Biotechnology and
Egypt-Japan University of Science and Technology, Egypt.

Feed and water were provided ad-libtum. Birds subjected
to 16 hours light and 8 hours dark during the experimental
period.

Figure 1. Magnetic device was used in this study (Delta water 14000 gauss).

2.2. Measurements
2.2.1. Semen Evaluation

At 45 weeks of age for younger cocks and 60 weeks of age
for older cocks, 40 cocks (10 cocks / group) were used to
evaluate semen quality. Semen samples were collected from
cocks of each group once weekly by abdominal massage
technique. Some semen physical properties such as ejaculate
volume (ml), sperm forward motility (%) and live, dead and
abnormal sperms (%) were determined. Also, sperm
concentration was measured by using a haemocytometer

according to the procedure described by [18]. Number of
motile sperm was determined by multiplying percentage of
forward motility by sperm output. Also, number of live
sperm was determined by multiplying percentage of live
sperm by sperm output.

2.2.2. Egg Composition

At 43weeks of age for younger hens and 58 weeks for
elder hens, three eggs from each replicated were randomly
chosen for egg quality investigation. Egg shape index was
calculated as the percentage of the greatest width to the
greatest length. The shell was weighed with its membranes to
nearest 0.1g. shell with membranes thickness was measured
by a micrometer to the nearest 0.01 mm. yolk and albumen
percentages were calculated relative to egg weight. The thick
albumen height was measured by tripod micrometer to the
nearest 0.01lmm.

2.2.3. Hatching Traits

Total of 4200 hatching eggs (700 hatching eggs x 3 hatch
x 2 age) representing the experimental treats were numbered
and weighted individually prior to the beginning of
incubation and incubated in Egyptian made incubation at
99.5 F and 55% RH during setting phase of incubation then
transferred to hatchers and incubated at 99 F and 70% RH.

At 18 day of incubation, all eggs were individually
weighed (g), the percentage of egg weight loss was
calculated during the setting phase of incubation (0-18 days).
Eggs were candled and those with evidence of living
embryos were transferred to the hatcher with the same
experimental design. The infertile clear eggs were
macroscopically evaluated to determine apparent infertility
by naked eyes. Fertility% was estimated as a percentage of
fertile eggs from total eggs set. Hatchability of total eggs was
estimated as a percentage of sound chicks out of the total
eggs set. Hatchability of fertile eggs was estimated as a
percentage of sound chicks out of the fertile eggs. Eggs that
failed to hatch at the end of incubation and having full
opportunity for hatch were broken out and then examined
with neked eye to estimate embryonic mortality during
intervals (early) 1-7, (mid) 8-14 and (late) 15-21.

At days 14 and 18 during incubation, eight eggs chosen
randomly from each experimental group (total 32 eggs) were
weighed and opened then the embryos were separated from
the remaining egg contents. Embryos were rinsed in saline
and blotted dry on an absorbent paper to remove excess
moisture. The dried embryos were allowed to room
temperature and then weighed to the nearest 0.001 g. Also,
Residual yolk weight was expressed as percentage of embryo
weight. Then, egg shell weight and thickness were
determined for the same eggs and in the same days of
incubation. At hatch, three hatched chicks from each
replicate were weighed and slaughtered. Abdominal cavity
was opened. Residual yolk sac, hearts, stomatch, fabricious
gland, liver and intense were expressed as percentages of
chick weight.. Also, chick length was measured from the tip



83 Hanan Hassan Ghanem et al.: Effect of Magnetic Water on Semen Evaluation and Some Hatchability
Traits for Egyptian Developed Chickens

of the beak to the end of the middle toe with the chick's
dorsal surface extended over a ruler.

2.2.4. Statistic Analysis

Data of all studied traits were analyzed using fixed models
[19] using the following model

Yipmpt Tt AHT Ay Fei

Where:

Yij: an observation, p: overall, T;: effect of treatment, A;:
effect of age, (TAjj): interaction between the main effect, ejj:
the residual effect. Significant differences among mean were
tested using Duncan's Multiple Range test [20].

3. Results and Discussion
3.1. Water Analyses

Analyses of water used in this studied was clarified in
Table 2. In brief, water quality was found to be considerably
different between tap water and magnetic water. In our
research observed that magnetic water had better quality than
tap water with respect to pH, conductivity, salinity, dissolved
oxygen, sodium, potassium, calcium, magnesium, chloride
and carbonate bicarbonate.

3.2. Semen Evaluation

Effect of magnetic treatment, flock age and their
interactions on semen quality of Silver Sabahia cocks are
shown in Table 3. Regarding the effect of cocks age on the
previous mentioned parameters, sperm concentration sperm
motility%, abnormal sperm, sperm output, number of motile
sperm and number of live sperm were improved (p<0.05) for
semen produced from younger age compared with older age..
It can be observed that most of semen parameters produced
from cocks treated with MFW recorded the higher significant
value compared with those for control ones. Interaction
between experimental treatment and flock age reveals that
supplementation elder cocks with MFW significantly
increased semen volume, number of motile sperm and
number of live sperm compared with those for untreated
elder cocks. Whereas, no significant differences were
observed in all semen parameters between younger cocks
treated with MFW and untreated younger cocks. Moreover,
the MFW X old and TW X young had a comparable semen
evaluation.

Our results are in accordance with the previous research
reported by (1) who found that concentration, motility and
viability rates of spermatozoa reduced by the age.

It can be seen from data that treated any given age with
MFW (MFW X young and MFW X old) had a comparable
improve of semen parameters compared with untreated
older age. This may be due to exposure of water to
magnetic field can accelerate ordinary diffusion of water to
penetrate the cellular wall of different body organs [21, 22].
This leads to improving the fluidity and dissolving

capability of minerals and vitamins [23]. So, MFW can
increase ability of body for production general and sexual
hormones, transport of food in blood, and in turn improved
semen characteristics [10]. Reference [14] concluded that
magnetizing water improved reproductive traits and semen
quality. Reference [24] reported that treated older cocks
with magnetic water improved semen parameters compared
with untreated ones.

3.3. Egg Composition

Data of Table 4 display the effect of MFW treatment,
breeder age and their interactions on some parameters of egg
quality for Silver Sabahia strain. Egg shape index, albumen
weight% and shell thickness of older hens were similar to
those of younger hens (p<0.01), while older hens had larger
egg weight, more yolk weight% and lower both of albumen
height and HU (p<0.05). Regardless of age, different types of
water had a significant effect only on the albumen height,
shell thickness and HU, however, there was no significant
effect on other egg quality. The albumen height and HU were
higher in the MFW (9.42 and 98.04, respectively) than those
in the TW groups (7.36% and 89.74, respectively). The egg
weight and albumen high were influenced by the interaction
between flock age and magnetized water. The both groups of
the older flock had a heavier egg weight (p<0.05) than TW
groups of the young flock, whereas the TW X old and MFW
X young had a comparable egg weight. Albumen height and
HU were the lowest (p<0.05) for older group treated with tap
water compared to the rest groups. But there was no
statistical difference in albumen height and HU between
MFW X young and MFW X old. Egg shape index, Yolk
weight%, albumen weight%, shell weight% and shell
thickness were not statically influenced among all
interactions. Our data are agreement with [25] who reported
that egg weight increases with hen age advanced. Moreover,
[26] found that the percent of yolk differ significantly
between different ages and as the age advances the yolk
weight increase in the egg. In addition, Rayan 2018 pointed
that the egg shell weight, albumen high and HU were
significantly decreased in a stepwise manner with increased
parental age. Thicker egg shell in eggs from MFW groups
could be derived from the fact that magnetization water is
able to increase the solubility of calcium which can improve
the egg shell thickness [16]. Also, [12] found that the
improvement of egg shell thickness of hens offered MFW
coincided with the increased in blood PH towards alkalinity
which favorable for Ca deposition in shell gland and this may
be due to improve metabolism of mineral for eggshell
formation. In this study, the effect of type's water on egg
weight is partly interred related with effect of breeder age. In
both age, the improvement of HU in eggs produced from
hens treated with MFW compared with group treated with
tap water could be related to the change in the egg mineral
contents. This explanation is confirmed by [16] who found
that high HU% of eggs for MFW group may be due to the
change in sulfur which play a role in changing the nature of
the albumen proteins.
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3.4. Hatching Traits

Table 5 shows that younger birds of Silver Sabahia strain
recorded lower total embryonic mortalities (P<0.05) and a
higher significant fertility% and hatchability% of total eggs
compared with elder one. With respect to MFW treatment,
birds' drunken magnetic water recorded the higher significant
fertility% and hatchability% for both of fertile and total eggs
compared with control one.

No significant interaction between magnetic treatment and
breed age was found for egg weight loss. The lowest
significant value of interaction for fertility% was detected for
TW X old compared to the rest groups. Old treated birds with
MFW had a significant decreased of total embryonic
mortality for setting and hatching phases than did non-treated.
Younger birds followed the same statistical trend. This
decrease of embryonic mortality had been reflected on the
increase hatchability% of total eggs. Moreover, MFW X old
and MFW X young had a counterpale influence on all
previously mentioned parameters. Numerically, hatchability
of fertile eggs% for both ages followed the same trend.

Our data is coincided by [7] who recognized that fertility%
decreased with age. It seems that the improve in the quality of
magnetized water (Table 2) could be the reason of fertility%
increase (Table 5). These results are confirmed by [13] who
reported that MFW can improve the circulation of blood and
oxygen in body and in turn increase the ability of the body to
produce hormones like sexual [27]. Also, our data are
documented by [24] who reported that drank elder birds
magnetic water significantly improved fertility% compared to
untreated older group. Moreover, the results of significant
increase of hatchability% for eggs of younger flock age
compared to elder one are coincided with the result of [28] and
could be related to the decrease of embryonic mortality. It can
be seen from data that treated any given age with MFW (MFW
X young and MFW X old) had a comparable hatchability% of
total eggs, even, when the hatchability% of untreated hens was
significantly different (77.21% vs 72.55% for 43 and 58wk
respectively). This may be due to MFW can improve the water
properties (table 2), which consequently improves egg
qualities, decreases embryonic mortalities and in turn improves
hatchability%. Our data is confirmed by [29] who found that
MFW increased mineral solubility, facilitating nutrient transfer
across cell membranes which in turn improved fertility and
hatchability percentages.

3.5. Embryonic Development and Chick Quality

Table 6 demonstrates the effect of MFW, breeder age and
their interactions on body weight and residual yolk sac
weight% for embryos at 14 and 18 day of incubation and for
baby chicks and length at hatch. At 14 and 18 day of
incubation, residual yolk sac% had been significantly (P 0.05)
increased for eggs produced from older hens compared with
those for younger ones. However, this significant
disappeared at hatch. Regardless of flock age, during 14 to 21
d of incubation, the percentages of residual yolk sac weights
in eggs produced from hens supplemented with magnetized

water were less than those from hens drank tap water. As can
be seen from these data that there is a significant interaction
between breeder flock age and magnetic treatment for
residual yolk sac weight% from 14 day to hatching (p<0.05).
On these days, supplementation older birds with tap water
had a heavier residual yolk sac weight% compared with the
other rest groups. At hatch, the residual yolk sac weight%
was similar between MFW X old and MFW X young. In
addition, hatched chick weight and length were significantly
affected by types water and increased significantly over time,
although no significant difference was found for interaction
of these 2 factors. It seems that the significant decrease in
residual yolk sac% for eggs produced from older age treated
with MFW in the current study could be the reason of chick
weight increase at hatch (39.33gm) compared with those for
untreated old group (36. 88gm). Moreover, the increase of
hatched chicks weight which caused by treated older hens
with the application of MFW could be indicated that the yolk
utilization during incubation was higher than untreated older
hens, resulting in fasting metabolic process and accelerate the
consumption of carbohydrate and fats in yolk sac. Supporting
to results and interpretation herein [30, 31] who mentioned
that the increase in metabolic rate may be induce better and
more efficient degradation of the yolk sac by the embryo.
Also, [32] concluded that magnetization of water improves
the water properties, which consequently improves the
growth rate. [24] found that magnetizing water significantly
increase yolk sac absorption and this was reflected on
improve chick weight.

3.6. Egg Shell Weight and Thickness During Incubation

At 14 day of incubation, eggs produced from younger hens
had a higher significant egg shell weight compared with
older one (Table 7). Moreover, at the same age, the birds that
were provided MFW had a significant thinner egg shell than
did the other groups. However, these significant disappeared
at the later stage of incubation (18d). Table 7 indicated that
there was no significant interaction between MFW and
breeder age for Silver Sabahia strain on egg shell weight and
thickness at 14 d and 18d of incubation. [24] Mentioned that
treated hens (50 wk or 35wk) with MFW had no significant
effect on eggshell weight during incubation.

3.7. Internal Organs

All traits of internal organs weight% were not affected by
interaction of both types of water and hens age, and only the
heart weight% was affected by the types of water (p<0.05).
As evidenced by other studies, magnetic water had no effect
on the relative weight of stomach, fabricious, liver and
intensts [24]. In addition, the increase of heart weight for
chicks originating from hens received magnetic water may be
indicated an adaptation to change cardiac out put to meat the
demands of increased basal metabolic rate [33].

It is concluded that exposing water to magnetic field, have
a stimulating influence on the percentages of fertility and
hatchability of birds (especially older age) through improving



85 Hanan Hassan Ghanem et al.: Effect of Magnetic Water on Semen Evaluation and Some Hatchability
Traits for Egyptian Developed Chickens

semen and egg qualities, besides stimulating the development  of embryogenesis.

Table 1. Composition and the nutritive value of the basal diets.

Ingredients %
Yellow corn 66.33
Soybean meal (44%) 24.2
Dicalcium phosphate 1.32
Limestone 7.50
Salt (Nacl) 0.25
DL — methionine 0.15
Vit& Min mix.* 0.25
Total 100.00
Calculated analysis:

Metabolizable energy (Kcal/kg) 2777
Crude protein % 16.97
Calcium % 3.1
Available phosphate % 0.37
Methionine % + cyctine % 0.67
Lysine % 0.8

* Composition of premix in 3 kg is: Vit. A, 10.000 IU; Vit. D3, 2.000 IU; Vit E, 10.000 mg; Vit. K3, 1.000 mg; Vit. B1, 1 mg; Vit. B2, 4 mg; Vit B6, 1.5 mg;
Vit. B12, 10 meg; Niacin, 20.000 mg; Pantothenic acid 10.000 mg; Folic acid, 1 mg; Biotin, 50 mg; Choline chloride, 500 mg; Copper, 4 mg; Iron, 30 mg;
Manganese, 40.000 mg; Zinc, 45.000 mg; Cu, 3.000 mg; lodine, 300 pg; Selenium, 0.1 mg; Cobalt, 0.1 mg, carriercacos add to 3 Kg.

Table 2. Analysis of water types used in the experiment*.

. Tap water

Parameters Unit
Unmagnified Magnetized

PH - 6.83 7.10
Conductivity Ms/Cm 693 736
Salinity Mg/L 360 390
Dissolved Oxygen ppm 6.5 7.3
Sodium (Na*) ppm 6.3 7.1
Potassium (K*) ppm 1.4 1.8
Calcium (Ca”) ppm 16.7 17.5
Magnesium (Mg>") ppm 4.6 5.4
Chloride (CI) ppm 29 3.1
Carbonate (CO5") ppm 3.8 4.1
Bicarbonate (HCO5) ppm 24.1 25.6
Organic matter ppm 50 41

* Analyzed water at laboratory of Egypt- Japan University of Science and Technology, Alexandria, Egypt

Table 3. Effect of magnetic water treatment, flock age and their interactions on semen quality traits of Silver Sabahia strain.

Semen parameters
Ejaculate volume

Main effect Sperm concentration Sperm forward Motility

(ml) (x10%/ml) (%) Live sperm (%) Dead sperm (%)
Type of water
Tap water (TW) 0.35+0.03b 2.21+0.17 85.8+1.70b 93.20+1.36 3.70+0.76
Magnetic water (MFW) 0.50+0.05a 2.54+0.12 91.67+1.62a 95.92+0.78 2.15+0.36
Sig & Ns R Ns o
Flock age
Old 50 wk 0.41+0.06 2.19+0.14b 87.73£1.95 93.58+1.27 3.424+0.62
Young 35 wk 0.44+0.04 2.58+0.13a 90.27+176 96.00+0.71 2.18+0.48
Sig Ns < Ns Ns Ns
Interaction
TW x old 0.30+0.04b 2.06:+0.26b 84.40+2.99b 91.60+2.25 4.40+1.20a
TW X young 0.39+0.03ab 2.35+0.21ab 87.20+1.77ab 94.80+1.39 3.00+0.95ab
MFW x old 0.52+0.09a 2.30+0.16ab 90.50+2.14ab 95.00+1.36 2.71+0.56ab
MFW X young 0.48+0.07ab 2.78+0.12a 92.80+2.52a 97.00+0.37 1.50+0.22b
Sig * * % Ns *
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Table 3. Continued.

86

Main effect

Semen parameters

abnormal sperm Sperm output

Number of motile sperm

Number of live sperm

(%) ((x10%/ejaculate) (x10%ejaculate) (x10%ejaculate)
Type of water
Tap water (TW) 3.1£0.66 0.78+0.10b 67.25+9.94a 72.89+10.45
Magnetic water (MFW) 1.92+0.47 1.24+0.14a 112.49+11.5 119.29+12.51
Flock age
Old 50 wk 3.0+£0.71 0.86+012b 75.45+10.91 80.78+11.22
Young 35 wk 1.82+0.26 1.16+0.16a 105.05+12.79 112.11x14.1
Sig * * * *
Interaction
TW x old 4.00+1.40a 0.61+0.09b 51.749.75b 55.85+9.94b
TW X young 2.20+0.49ab 0.94+0.16ab 82.81£15.11ab 89.92+15.73ab
MFW x old 2.29+0.87ab 1.1140.14ab 99.20+12.59a 105.71+12.51a
MFW x young 1.50+0.22b 1.35+0.21a 124.62+17.22a 130.60+20.32a
Sig * * * *

" “Means within the same column in the same trait with different superscripts are significantly different (P<0.05).

Table 4. Effect of magnetic water treatment, flock age and their interactions on some egg quality traits of Silver Sabahia strain.

. . Yolk Albumen Albumen Shell Shell
BRI Fgg weight  ESHI weight% weight% height weight% thickness Yolkcolor — HU
Type of water
Tap water (TW) ~ 52.0040.42  76.6042.04 32.49+40.55  54.88+0.58  7.36£037b 12.63+0.42  0.329+0.000 6.13£0.48  89.74+2.28b
?ﬁg‘;)m WAICT 5> 841045  75.970.61 3127:044  55.40:037 9.42:029a  1333:041  0344:0.003 6708033  98.04=134a
Sig NS NS NS NS * NS * NS *ox
Flock age
0ld 50 wk 53.41£036  76.49+1.83 32.68+0.54 55.04£041 7.76+0.47b 12.28+034 0334+£0.007 7.12+02a  89.36:2.65
Young 35wk 51.56£0.41  76.00£0.59 31.2740.35 552420.53  8.9240.39a  13.493032  0.339+0.008 5.78+£0.43b  96.34+2.04
Interaction
TW x old 52.88+048ab 76.5243.33 33.10:0.94 54.85:031 6.63+0.55c 12.05£0.59 0327+0011 7.00+0.32a  83.86+3.78¢
TW x young 51.132055¢ 76724137 31.87+024  5491£1.08 8.08+033b 13224033 0330£0.015 4.67£0.33b 91.99£2.16b
MFW x old 53.804051a 7647131 32.25+0.60 55.23£0.67 8.84+027ab 12.524041 034+£0.004  7.25£025a  95.38+1.37ab
MFW x young ~ 51.90:0.60bc 75.64+0.61 30.2940.45  55.56£0.23  10.0£0.30a  14.15£0.47 0347£0.003 6.33+0.49a  100.691.24a
Sig * NS NS NS *ox NS NS *

“P¢Means within the same column in the same trait with different superscripts are significantly different (P<0.05).

Table 5. Effect of magnetic water treatment, flock age and their interactions on fertility percentage and some hatchability traits of Silver Sabahia strain.

. Embryonic mortality Hatchability %
. Egg weight = -
Main effect loss (0-19) Early 1-  Mid (8-14 Late (15-20 Total (1- Fertility% I e e
7 days) days) days) 20days)

Tap water (TW) 8.56+0.34 2.84+0.80  4.40+0.93 12.19+2.25 19.434+2.13 90.72+0.79 80.56+291 74.88+2.55
Magnetic water (MFW)  8.26+0.91 2.56+0.57  2.37+0.67 7.97+1.48 12.96+2.50 94.77+0.46 87.1£2.30 80.28+2.71
Sig Ns Ns Ns o LES o o

Old 50 wk 8.87+0.72 2.78+0.60  3.88+1.00 11.0£2.13 17.66+3.22 91.58+0.94 82.34+2.96 76.63+3.01
Young 35 wk 7.96+0.60 2.59+0.80  2.73+0.60 8.83+1.74 14.15+2.99 93.92+0.50 85.85+2.47 7853+2.76
Sig Ns Ns Ns o LES Ns o

TW x old 8.224+0.41 3.38+1.15  5.40+1.48 12.71£3.89 21.49+4.63a 89.31+1.4c 78.52+4.49 72.55+4.51c
TW x young 8.91+0.54 2.17+1.30  3.16+0.77 11.55+£2.25 16.88+3.25b 92.13+0.36b  83.12+2.64 77.214£2.5b
MFW x old 9.52+1.40 2.18+0.34  2.36+1.07 9.30+1.95 13.84+2.84bc  93.84+0.69ab  86.16+2.88 80.71+3.15a
MFW x young 7.00+0.77 2.93+1.12  2.38+0.94 6.65+2.29 11.9643.10c 95.70+0.45a 88.04+3.88 79.85+4.76a
Sig Ns Ns Ns = o Ns =

“¢Means within the same column in the same trait with different superscripts are significantly different (P<0.05).
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Table 6. Effect of magnetic water treatment, flock age and their interactions on embryo, yolk sac % at 14, 18 and 21 days of incubation and baby chicks body
weight and length for Silver Sabahia strain.

. Embryo body weight (Free from yolk) Baby Chick Yolk sac% Chick length (cm)

Main effect .
14d 18d body weight (g) 14d 18d 21d

Type of water
Tap water (TW) 12.5+0.26 23.01+0.71 36.13+0.55 52.49+2.32a 35.56+1.69a 13.0+1.75 17.46 £0.42b
Magnetic water (MFW) 13.06+0.34 23.24+0.42 38.16+0.67 49.65+1.24b 33.41+1.24b 10.46+£0.81 18.6+0.51a
Sig NS NS e e e & &
Flock age
0Old 50 wk 13.34+0.32 23.45+0.52 38.18+0.74 52.04 +£1.18 35.6+1.51a  12.51+£1.22 18.5+0.22a
Young 35 wk 12.30+0.24 22.93+0.52 36.33+0.52 50.10£2.50  32.87+130b 10.78+1.21  17.52+0.60b
Sig & NS & & & NS v
Interaction
TW x old 13.18+0.54 23.3£0.80 36.88+0.88 53.61£1.65a 36.69+2.19a 14.262.45a 18.33 +£0.33
TW x young 12.16+0.18 22.67+1.20 35.38+0.63 51.37£2.05b 34.4£2.70b  10.80+2.15b 16.63+0.38
MFW x old 13.45+0.41 23.70+0.72 39.33+1.07 50.46+2.79b 34.95+£2.10b 10.76+1.58b 18.67+0.33
MFW x young 12.57+0.53 23.18+0.52 37.1+£0.74 48.83+x1.0c  32.02+1.40c 10.16£0.97b 18.50+1.50
Sig NS NS NS e e & NS

*>“Means within the same column in the same trait with different superscripts are significantly different (P<0.05).

Table 7. Effect of magnetic water treatment, flock age and their interactions on egg shell weight and thickens at 14 days and 18 days of incubation for Silver
Sabahia strain.

. Egg shell Weight (g) Egg Shell Thickens (mm)

Main effect

14d 18d 14d 18d
Type of water
Tap water (TW) 6.50+0.24 5.924+0.29 0.349+0.004a 0.293+0.013
Magnetic water (MFW) 6.13+0.15 5.524+0.24 0.309+0.001b 0.276+0.006
Sig NS NS & NS
Flock age
Old 50 wk 6.00+0.17 5.67+0.28 0.331+0.007 0.268+0.010
Young 35 wk 6.59+0.211 5.77+0.25 0.349+0.013 0.301+0.007
Sig R NS NS NS
Interaction
TW x old 6.00+0.26 5.56+0.50 0.346+0.004 0.283+0.008
TW x young 6.80+0.33 6.28+0.21 0.353+0.009 0.303+0.010
MFW x old 6.00+0.24 5.78+0.36 0.305+0.015 0.253+0.007
MFW x young 6.29+0.18 5.25+0.34 0.315+0.010 0.299+0.010
Sig NS NS NS NS

“¢Means within the same column in the same trait with different superscripts are significantly different (P<0.05).

Table 8. Effect of magnetic water treatment, flock age and their interactions on some relative internal organs at hatched for Silver Sabahia strain.

Main effect Stw% Glw% Hw% Lw% Inw%
Type of water

Tap water (TW) 4.89+0.17 0.42+0.08 0.62+0.024 2.76+0.08 3.78+0.20
Magnetic water (MFW) 4.68+0.14 0.47+0.07 0.69+0.025 2.47+0.11 3.71+£0.21
Sig NS NS o NS NS

Flock age

Old 50 wk 4.83+0.18 0.57+0.11 0.63+0.03 2.56x0.17 3.45+0.24
Young 35 wk 4.74+0.14 0.38+0.05 0.68+0.29 2.56+0.08 3.89+0.18
Sig NS NS NS NS NS
Interaction

TW x old 5.12+0.27 0.55+0.19 0.58+0.04 2.73+0.15 3.66+0.18
TW X young 4.75+0.21 0.34+0.06 0.65+0.03 2.64+0.10 3.85+0.31
MFW x old 4.59+0.21 0.59+0.16 0.68+0.03 2.42+0.28 3.28+0.42
MFW x young 4.72+0.19 0.41+0.08 0.70+0.04 2.4940.11 3.92+0.22
Sig NS NS NS NS NS

*>“Means within the same column in the same trait with different superscripts are significantly different (P<0.05).
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