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5- Permanent magnetic field
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1- cluster
2- aragonite
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Figure 1 — Schematic design of magnetizing apparatus and its magnet for drinking water
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Table 1- Characteristics of the used drinking water

(bJ.JIJ L;u.JoLwo) LJ}@M u" [XW) L;u.«loLuw 4&:3.\ L_i: u" [XW) L;-w.loL.v.o el dw u"
Ordinary water (not magnetized) One minute magnetized Three hours magnetized

Total Dissolved Solids (mg/dL)

(i 53 p S k) JS (i 368 368 448
Total Hardness (mg/dL)

Sl Sl 2.74 3.86 372
Total counts of bacteria (CFU)

55 0.78 0.91 0.93
Viscosity (cP)

CFU = colony forming unit cP = centipoise

52 5 CpmoliveSly sl =2 Jgoa
Table 2 — Vaccination and drug program

o> b oSl

39
day Vaccine or drug
4 909005 5 JulS'58 STy (s ) G 9 (St Culign 9 JulSas STy (eudar opkab
Eye droplet of Newcastle+IB vaccination, Subcutaneous injection of Newcastle+IBD

1 By JulS s el usly

Drinking vaccine Newcastle B,
16 e giie 5 Sandigy (Shaldl (2LS (g9l

Phytogenic drugs of Bronchimax+Mentholhexin

20 By JulS s el usly

Drinking vaccine Newcastle B,
30 by JulS 555 Gpelal (puSy

Drinking vaccine Newcastle Lasota

33-36 (ay 02 2 sless 2 slaceg sl yud o 30) S giie (Sasalitl (aLS (551>

Phytogenic drug Mentholhexin (30 ml/chick/treatment/day)
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Table 3- The composition of basal diets

2)9° L)J)Lc,'l Ay I
Item Starter (0-10 d) Grower (11-24 d) Finisher (25-42 d)
st £

Ingredients (%)

& 50.29 53.43 59.28
Corn

Lo dlbos 40.90 36.32 31.06
Soybean meal

g o9y 4.77 6 5.76
Soybean oil

Sal S 1.30 1.07 1.04
Limestone

lind g8’ 63 1.95 1.72 1.60
Dicalcium phosphate

oo S 0.35 0.35 0.35
Common salt

RUNCORWRM | 0.30 0.31 0.15
L-Lysine HCI

cwste J 6 0.39 0.30 0.26
DL-Methionine

L ten Slge 5 o by Lglses iy 0.5 0.5 0.5
Vitamin and mineral premix *

(003 S5 5,190 o & doy) 045 dle (g3ke dlge

Calculated contents (percent unless otherwise stated)

(p,59LS 1 6 JS5hS) Lo g cdgur BB (550 3025 3150 3200
ME (kcal/kg)

RESEN A 22.47 21 19
Crude protein

ol 1.43 1.34 1.09
Calcium

oslil BB yind 0.50 0.45 0.42
Available phosphorus

o 1.43 1.34 1.09
Lysine

e 0.71 0.61 0.55
Methionine

s+ yieste 1.07 0.95 0.86
Methionine + Cystine

o o9l — 958 ol 245 225 204
DCAB (mEg/kg)

O Cansd 1088 1091 1048

Price (Toman/kg)

20 ‘Blz L)‘“L’ﬁ ff)fglz.o 2/2 ‘Kg L)‘“L’ﬁ EL:UA.”Oﬁ .\>\5 121 E L)‘“L’ﬁ EL:UA.”Oﬁ .\>\5 9800 ‘Js).é.z....lf 4J9§ EL:UA.”Oﬁ .\>\5 10000 A L)‘“L’ﬁ :a)e F)§9Lf » dljl LY d.bw Aly 9 wbg JeSw

1

100 cjiSto lilgs 5 o 840 )15 oSt 18 oo 4 oS 939, 45,500 B0 cinsion (oS o 1 aSsh asul 4.5 ko 22 ¢ (sl 4.5 o A1 55, 40,5 oo B cp3nlss 40,555
oS iskea 50 ool 105 io 100 s Slilgus tp.5 oo 1y 2.5 oo 012 poeiles 1.5 e
=iy B0= Jgane Soi 43007 jsns slgo 5 aipolys Jae 23007 lind S 5 507 ST S 3300290 565, 9307l g0 Allows’ TA5=)3 1(p )55k 2 oljl & logi) (Syss Pl oo™
7000= 56,5 - J1 11000=1),18 5,08 o340 = I 20000= 920
*vitamin and mineral premix supplied per kilogram of diet; vitamin A, 10000 I1U; vitamin Ds, 9800 1U; vitamin E, 121 IU; vitamin K3, 2.2 mg;
Bi, 20 pg; thiamin, 4 mg; riboflavin, 4.4 mg; niacin 22 mg; folic acid 1 mg; biotin, 30 pg; pyridoxine 4 mg; choline chloride, 840 mg;
manganese sulfate, 100 mg; selenium 0.2 mg; iodine 1 mg; copper sulfate 100 mg; iron 50 mg.
*Ingredients’ price (toman/kg): corn 745, soybean meal 930; soybean oil 3300, limestone 50, dicalcium phosphate 2300, vitamin and mineral
premix 4300, common salt 50, DL-methionine 20000, L-Lysine HCI 11000, L-Threonine 7000.
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1- Growth rate
2- European production efficiency factor
3- Bioeconomic index
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Table 4- Effects of magnetizing drinking water on water and feed consumption of broilers in starter (0-10 d), grower (11-24
d), finisher (25-42 d) and overall period of production®

(4252l pd o) 4292y 01 G (425216 %) S1ys3 e
Sawelal Ol la o Consumed water (ml/chick) Feed intake (g/chick)
Treatments of drinking water starter grower finisher overall starter grower finisher overall
(st 92,1 3) Jyans 519.0° 2668.8° 6457.2° 9644.8° 260.0° 1150.4 2946.4 4356.9
Ordinary tap water
oo, bline aids S5 T 547.0° 27752  6707.2°  10029.4® 266.3° 11494 2935.1 4350.9
One minute magnetization
o cblie csls a o 589.0° 2926.2° 7256.2° 10700.2° 275.5° 1184.7 3009.6 4469.8
Three-hours magnetization
+SEM 17.49 46.03 162.35 192.53 3.39 17.20 43.8 47.4
P-Value 0.045 0.005 0.013 0.007 0.022 0.292 0.457 0.179

P< 0105) sislyigo (s focsine SUES (s il i By b 5t po (sloSiles’
"Means within each column with different superscripts are significantly different (P<0.05).

A2625) Lk {539, 28 6 11) 0 (55, 106 0) cjlel 090 o sS (sladerse 0) 85 5 x5 2 Seld] OT (08 quiblise 31-5 Jgo

T o JS 5 (s
Table 5 - Effects of magnetizing drinking water on body weight gain and growth rate of broilers in starter (0-10 d), grower
(11-24 d), finisher (25-42 d) and overall period of production

(099 39 £55) 4292 12 035 S8 drg> ;e O, Ty
Sawelal Ol la o Body weight gain (g/phase) Growth rate
Treatments of drinking water starter grower finisher overall starter grower finisher overall
(ot o] ) Jgame ol 201.0° 734.0 1595.9 2534.9 146.1° 120.6 89.4 1174
Ordinary tap water
oo, bline aids S5 T 204.2° 770.4 1618.6 25785 146.7% 122.9 89.6 118.3
One minute magnetization
00 camlolire s dus T 217.3% 744.3 1678.8 2640.5 149.1° 118.7 91.2 118.4
Three-hours magnetization
+SEM 4.00 14.56 41.61 50.67 0.75 1.09 1.02 0.519
P-Value 0.032 0.287 0.307 0.294 0.034 0.058 0.456 0.326

(P< 0/05) sl o 6o sime OS] (T)ls aslit i g b gty (o ysSils’

"Means within each column with different superscripts are significantly different (P<0.05).

0,99 JS 5 (559, 42 5 25) Lk {59, 24 5 11) 0 {539, 10U 0) cjlel opg 1o STyd as oy tealdl o (08 puaboline 51-6 Jgui

S g lablown; padli 5 ols)l W L (adld w90 IS Uil aop (By9n
Table 6 - Effects of magnetizing drinking water on feed conversion ratio (FCR) of broilers in starter (0-10 d), grower (11-24
d), finisher (25-42 d) and overall period of production, overall mortality (%), European production efficiency factor (EPEF),
and bioeconomic index (BEI)

Shs> Jod cupo

Sieldl Ol gl s FCR

Treatments of drinking water starter grower finisher overall Mortality % EPEF BEI

(ot o] ) Jgame ol 1.32 156 1.85 172 1.14 354.06 0.35
Ordinary tap water

oo, ool 4ids K O 1.30 1.48 181 1.68 1.14 365.10 0.40
One minute magnetization

ot ool sl 4w O 1.28 158 179 1.69 1.14 372.24 0.43
Three-hours magnetization

+SEM 0.030 0.033 0.036 0.024 1.14 11.319 0.061

P-Value 0.661 0.126 0.518 0.525 1 0.467 0.665
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Table 7 - Effects of magnetizing drinking water on relative weight of internal organs of broilers on 21 d*
2

AW PP W Y s o o i R %4 odalljg) Je s 2B g2
Treatments of drinking water Carcass® breast iy : gizzard liver pancreas spleen Bursa of
thighs heart >

Fabricious

(ot a13) Jgamo o1 59.25 20.35 17.12 0.66 3.24° 2.72 0.46 0.103° 0.21

Ordinary tap water

oo, il 4ids oK O 62.68 21.67 18.90 0.83 2.62° 256 0.36 0.136® 0.31

One minute magnetization

o cblie csls a o 62.98 21.60 17.24 0.73 2.65° 2.70 0.35 0.156° 0.27

Three-hours magnetization

+SEM 1.394 1.038 0.513 0.053 0.103 0.162 0.052 0.008 0.035

P-Value 0.136 0.625 0.087 0.137 0.015 0.772 0.345 0.014 0.213

(P< 0/05) sl o 6o sime ST ()15 aslit i g b (52 po (o peSilst

el 005 IS 05) (335 4t Capmsd s> 005 oS Cagy Sy 5 3,5 bl dbyly g (5 gan Sgeo 4 ABY (g do
"Means within each column with different superscripts are significantly different (P<0.05).
%Carcass weight is sum of breast, thighs, wings, neck and back without skin relative to live weight of broiler.

1. . c. s N R - R R
0355 039 J) sheyd) (Sigy AL 3 855 de g a8 (lip) miiiy 2 aeldl Ol (357 cublize 51-8 Jga

Table 7 - Effects of magnetizing drinking water on relative weight of internal organs of broilers on 41 d*
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"Means within each column with different superscripts are significantly different (P<0.05).
%Carcass weight is sum of breast, thighs, wings, neck and back without skin relative to live weight of broiler.
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Introduction Water is a vital component of animals and the main medium for biochemical reactions.
Basically, water characteristics have a close relation to its molecular structure and it can be affected by external
processing such as magnetic field. Some researches indicated that magnetized water resulted in better efficiency
in agricultural products compared with the ordinary water. In animal husbandry, it has been reported that
magnetized drinking water caused an increased production of milk, mutton, and wool in sheep and more weight
gain in geese and egg production and hatchability in turkey. Several reports are available on the application of
water magnetization including broiler production. However, some researchers reported that 500 Gauss
magnetization for drinking water did not significantly affect performance of broiler chickens. The objective of
this study was to scrutinize various aspects of magnetized drinking water in broiler chickens.

Materials and Methods A total of 150 male Ross 308 day-old broiler chicks have been assessed in 3
treatments and 5 replicates with 10 birds each. Ordinary drinking water was considered as control group. One
minute magnetized water was the second experimental treatment and three hours magnetized water was the third
one. Magnetized water was produced by a commercial magnet namely AQUA CORRECT with 0.65 Tesla (6500
Gauss) magnetic field. Magnetization process for 30 liters of tap water has been done daily by magnetic
apparatus. These types of water were offered daily to the birds during 42 days. Each pen (1 m?) was equipped
with a manual feeder and a manual drinker, and the floor was covered with clean wood shavings. A corn-
soybean meal based diet was formulated to meet or exceed the nutrient requirements of all broiler chickens as
recommended by Ross 308 broiler rearing guidelines. Drinking water and mesh feed were offered ad libitum
throughout the trial. Lighting was continuous, and the temperature was 32°C during the first week and then
gradually decreased to 24°C by the end of the third week. Chicks were vaccinated for Infectious Bronchitis on
day 4 and Newcastle Disease on 4, 11, and 20 day of age. All data were analyzed using the General Linear
Model procedure of the Statistical Analysis System (SAS). Tukey’s Studentized Range (HSD) test was used to
compare the means.

Results and Discussion Magnetized water resulted in more water consumption throughout the trial;
however, feed intake and body weight gain have been significantly increased in the third group just in the starter
phase. Feed conversion ratio, mortality, European production efficiency factor and bioeconomic index were not
affected by experimental treatments. Magnetized water significantly increased the relative gizzard weight at 21
and 41 d. Also, spleen weight increased at 21 d and pancreas decreased at 41 d, but the other carcass parts were
not influenced by magnetized water.

Conclusion All in all, magnetization of drinking water significantly influenced the broilers performance
during starter phase and it seems that young chicks are more susceptible to magnetized water.
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