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Abstract

Common carp, Cyprinus carpio (L., 1758), fry were used with 0.19
g average weight to estimate the effects of magnetized treated water
on fish growth and survival , The experiment was carried out with
two treatment and control, 500 fish fi h were randomly
distributed at 100 fry fish per replicate per( T1 )and( T2 ) and one
replicate for control. Magnetized treated water was used for a
period of 24 hours with a magnetized intensity of 1000 gauss in the
first treatment, and 1500 gauss in the second treatment. The
experiment continued from April to end of June2016. The
temperature of the water during the experiment period was ranged
25.9- 27.8 ° C, and oxygen level ranged between (4.8 — 7.1) mg / L.
magnetization system was operating 24 hours a day. YSI some
environmental factors such as water salinity, pH and water
temperature were measured using YSI. Fish were fed twice a day,
with 10% of the total weight of fish, with a total protein content of
37%. The gain weight obtained after eight weeks was 1.27+0.049g
in (T2), 1.13+0.021g in (T1), while the highest weight in the control
treatment reached 0.92+0.007g. The mean of gain weight in the
reared fish in (T1) for eight weeks feeding period was 1.10 + 0.77 g.
and in the treatment of 1000 gauss was 0.96 + 0.67 g, while the
mean of gain weight in the control treatment was 0.96 + 0.53 g.
common carp survival rate reared in magnetic water varied under
the influence of different magnetic intensities within eight weeks. It
was found that the highest survival rate was under the influence of
the magnetic intensity of 1500 gauss which was 93%, and the
percentage of surviving under magnetic intensity 1000 gauss was
82%, while in the control treatment, it was 45%.
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Introduction

Water is one of the most important inorganic compounds in the body. In
order to possess these important physiological functions within the body,
water must be characterized by some effective properties to become more
flowing within the tissues of the body and reach the different organs.
Therefore, many researches have been carried out researches to improve the
water specifications (Hussen, 2002).

Denver (1996) explained that it is possible to produce many positive effects
if the water is exposed to a magnetic field with a certain intensity, and then
affect the properties when the physical and chemical properties of water
change, after magnetic treatment, it becomes more vital and biologically active
because it helps in the movement of the blood the tissues of the body
(Tkachenko, 1995).

The water retains its magnetic power for a period of time after its
magnetism; magnetic intensity depends on the strength of the magnetic field,
the duration of the tangency (water velocity), the retention time, and the
temperature (Lin and Yotvat, 1990).

Forrnick and Winnicki (1998) noted that the magnetized field affects the
larvae of fish, as it stimulates changes in the blood circulation of the eggs, pike
fish larvae, common carp, Cyprinus carpio, which exposed to a magnetic field.
Farther more of the magnetized field caused a change in the exchange of gas
and an increase in the process of breathing depending on stages of embryonic
development, especially at the period of organogenesis, and its effected the
sense of direction in the movement of fish. Recent studies have shown the
importance of olfactory devices in magnetized sense when fish migrate to
possess magnetic receptor cells (Tesch et al., 1992b) Hemmers bach et al.
(1997) confirmed that there is a positive effect of the magnetic field on the
velocity and direction of fish depending on the strength of the magnetized
field because of its direct effect on the mechanism of calcium and magnesium
ion transport through the cell wall Ca-Mg ion transport.

The application of magnetic systems for fish breeding in ponds and other
artificial ponds leads to magnetically treated water in fish ponds. Magnets are
installed in the form of magnetic fountain spray inside the lake, or in the form
of a reverse system, or by connecting magnetic devices to the main pipeline
that provides the lake with water. The water, food and small fish are
magnetically treated and this leads to bioactive water, which increase the
oxygen content in the water by more than 5 mg/ L without the application of
ventilation systems, which increase the activity of the fish reducing the water
viscosity, and ultimately facilitating the fish swimming by reducing the fish
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weight while swimming and spending less efforts for movement, (Magnetic
Technologies LLC, 2004). Verkman (1999) found that the magnetic field
affects channels of the water holes in the cell membrane and increases the
permeability of the membrane.

The present study aimed at determine the effect of using magnetized water on
fish growth, of Common carp, Cyprinus carpio.

Materials and Methods

A total of 500 common carp fry, Cyprinus carpio, have been used their
average weighto.19 g to estimate the effect of magnetically treated water on
fish growth of Common carp
The experiment was carried out with two treatments and on as control, 500
fry fish were randomly distributed at 100 fish per replicate five glass aquarium
were used with a aquarium of (60x40%x40) cm, taken two replicates for each
treatment. Magnetically treated water was used for 24 hours. The first
treatment was 1000 gauss (T1) and the second was 1500 gauss (T2), while
control treatment was considered as tap water. The magnetization system was
operated 24 hours a day, with a partial change of water per week from all
treatment. The fish weights were taken from all replicates weekly. Using YASI
device, some environmental factors such as salinity, pH, and temperature
were recorded for all treatments at the beginning and after the end of the
experiment.
The experiment continued from April to end of June 2016. Feeding was given
twice a day, 10% of the total weight of fish and, a total proteins 37%. After the
experiment was completed, survival rate and the averages of fish weight were
calculated.

Table (1): shows the diet ingredients

ingredients %
Fish meal 36.08
Soybean meal 26.62
wheat flour 18.56
Yellow Corn 18.56
Vitamins 5
Oil 1
Vitamins + 1.5
Minerals

Biological indicators:
Growth indicators were calculated according to Jobling (1993)

Total weight increase (WG) g = Final weight (g)—initial weight (g)
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Daily growth rate DGR g/ day = final weight rate - initial weight/duration
(day) of experiment

Relative growth rate RGR = final weight rate - initial weight/primary weight
(g) x 100.

Specific growth rate SGR% (g / day) = Ln. Final weight—Ln. Initial weight/
duration of experiment (day) x 100.

Table (2): shows the chemical analysis of diet.

Components (Chemical composition)%
Moisture 0.26
Protein 37.00
Fat 8.84
Ash 11.00
Carbohydrate 42.64

Results

The water temperature during the experiment was period ranged between
25.9-27.8 ° C and the oxygen contents were between 4.8-7.1 mg /L .as give in
table 3.



Table 3: values of some environmental factor for 1000 Gauss, 1500 Gauss,

and control treatments during the experimental period

Environmental Control T1 T2
factors Tap water

DO% 4.87 7.30 7.10
mg/1(PPM)

pH 7.00 7.20 7.30
oC 27.83 25.95 26.43
MS/CMc 4.10 4.21 4.33
Ms/CM 4.32 4.29 4.45
TDS g/1 2.66 2.74 2.81
Sal/ppt 2.16 2.23 2.30

Results showed (table 4) that the highest weight obtained after eight weeks
was1.27+0.049 g in water treated with 1500 gauss, while in
treated water, was 1.13 £0.021g and in the control treatment the weight was

0.92+0.007g.

1000gauss
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Table 4: Average fish weights (gm.) changes of common carp fry waits in different treatment of magnetic water.

Periods
Treatment 15t week ond Week 3rd Week 4th Week 5th Week 6th Week 7th Week 8th week
Control 0.24 0.25 0.32 0.58 0.61 0.63 0.73 0.92
(tap water) +0.014 +0.017 +0.142 +0.007 +0.014 +0.016 +0.007 +0.007
T1 0.25 0.33 0.38 0.67 0.69 0.79 0.84 1.13
+0.021 +0.007 +0.021 +0.042 +0.014 +0.035 +0.007 +0.021
T2 0.42 0.45 0.50 0.83 0.85 0.87 1.05 1.27
+0.007 +0.014 +0.014 +0.021 +0.007 +0.021 +0.007 +0.049
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Figure 1 show the weight of common carp fry per week under the magnetic
treatment effect of 1000 gauss and 1500 gauss strength compared with the
control treatment. The fish growth during the first week, second week, and
third week were slowly and increased in the other week level of0.92 increase
reached of 0.92+0.007 g, 1.13+£0.021 g, and 1.27+0.049 g in the treatment of
control, strength of 1000 gauss and strength of 1500 gauss respectively.at end
of experiment.
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Figure 1: changes in weights of common carp fry
in different treatmentduring the study period.

The final weight in the magnetized water 1500 gauss was 1.27 g + 0.049,
while the final weight was 1.13 g + 0.021in the water treated with 1000 gauss
and In the control treatment, the final weight was 0.92 g + 0.007. The average
of weight increase in fish fed in the treatment of 1500 gauss for 40 days
feeding period was 1.10 + 0.77 g. and in the treatment of 1000 gauss it was
0.96 + 0.67 g, while in the control treatment was0.96+0.53 g.
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Table 5: weight increase, daily growth rate and relative growth and specific growth,
of common carp fry reared under the influence of different magnetic strengths.

Treatment WG GR RGR% SGR%g/day Final Weight
Gm g/day Rate
Control 0.96+0.53 0.01875 441.176 4.221 0.92+0.007
(tap water )
T1 0.96+0.67 0.024 564.705 4.735 1.13+0.021
T2 1.10£0.77 0.0275 647.058 5.027 1.27+0.049

Figure(2) shows that the highest daily growth rate was 0.0275 g in the
treatment of 1500 gauss, while in the treatment of 1000 gauss was 0.024 g«
While the daily growth rate in the control treatment was 0.0187 g.

1000 Gauss 0.024
Control 01875

0 0.005 0.01 0.015 0.02 0.025 0.03

Figure 2: Daily growth rates of fry Common carp fry
reared under different magnetized water.

Figure (3) shows the relative growth rate of Common carp fry in magnetized
water under the influence of different strengths. The value of that treated with
1500 gauss was 647.05, while that treated with 1000 gauss, was 564.07 and
was the relative growth value in the control treatment was 441.17%.
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Figure 3: The relative growth % of Common carp fry
in different magnetized water.

Figure (4) shows the survival rate of common carp fry in the magnetized water
under the influence of different magnetic strengths within 8 weeks period. It
was found that the highest survival rate occurred under the influence of

strength 1500 gauss (93%) while the survival rate under strength 1000 gauss
was( 82%), the lowest was at control (45%.).
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Figure (4) Survival rates % of common carp fry
in diffrent magnetized water
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Figure (5) show that the highest growth rate for Common carp fry was 5.027%
g/day in the water treated with 1500 gauss, while it was 4.735 in the water
treated with 1000 gauss and 4.221 in the control treatment.
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Figure 6: The specific growth of the common carp fry

Discussion

The results of this study shows that magnetized intensity had a clear effect
on the weekly growth rates of fish fry due to that magnetic intensity changes
the acidity of the blood, which in turn affected the feeding of fish (Lin and
Yotvat, 1990). The highest growth was found in the (T2) during the
experiment period, where fish were given a great impetus to growth.

The experimental of this study factors during the study period by increasing
the intensive of magnetic strength T2. These changes in the physical and
chemical properties of water in this treatment which may be are due to the
magnetized intensity factor Al-khazan, and Saddiq (2010) pointed out that the
use of magnetic intensity to treat the lake water had a vital role in post-
chemical, physical and biological changes. The value of the pH was increased
to the basal and the impurities were deposited to the bottom of the lake
because of low surface tension and low bacterial count compared to
pretreatment totals. Magnetic treatment of water makes it saturated with
oxygen Al-khazan, and Saddiq (2010).

Differences in the final weight gain were due to differences in magnetic
intensity. The specific growth rates in the current study were somewhat higher
in the second treatment also because of higher intensity.

The highest weight survival rate of carp fry was in the second
treatment,( 1500 guss). this may be due to the magnetic intensity that changes
the chemical and physical properties and the positive effect on growth.



81 Effect of Magnetized water on the growth

The physical properties of water and the magnetic field had a clear effect
on the movement and activity of fish and their positive effect on growth.
(Cutler and Cramb, 2002).

Lower averages of relative and specific growth in the control treatment
and of 1000 gauss, as the magnetic intensity may change the acidity of the
blood, which in turn affects the rates of fish feeding. Nagy, and Szilagyi (1996)
Proved that the magnetic treatment of water makes it oxygenated, showing
biological ability to kill germs and increases the production of hydroxyl ions in
his study.

The highest surviving rate of common carp fry was in the treatment of
1500 gauss and lowest in control treatment Results of the study also showed
that there are low rates in the control treatment and this is because fish need
high oxygen rates for survival and growth. Water, food, and micro-fish are
treated magnetically for bio-active water, which increases the oxygen content
in the water more than 5 mg/L without using ventilation systems, and lead to
increase the activity of fish and reduce the viscosity of water and thus facilitate
fish swimming and reduce the effort in the movement, which weight energy
due to the lack of effort during swimming (Magnetic Technologies LLC,
2004).

The study showed that there were significant differences between the
treatments on the effect of using magnetized water in fish culture and
different intensities in fish growth. The treatment treated 1500 gauss on the
treatment of 1000 gauss and control treatment positively. The second
treatment reached the highest values compared to the control treatment and
the first treatment.

The various treatments of magnetized water have recorded differences when
compared with the treatment of control that magnetized water promotes the
formation of high blood cells by increasing the rate of intensity by stimulating
the growth of lymphatic tissues responsible through the formation of white
cells defensive, which play an effective role in the biting germs and foreign
bodies and lead to an increase in immunity, where the treatment was the
second highest values during the weeks. There were significant differences
between the two treatments and between control and did not differ
significantly between the comparison control treatment.

Conclusions

1. The magnetic water increase the growth of common carp fry and their
survival rate.
2. Improved survival rates in magnetically treated treatments compared to
control with high magnetized water intensity
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