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Abstract

The experiments of this study were conducted to investigate the effect of
magnetized water and two other chemical substances thatare kown as Agro pro-
motorl (substance No.48) and Agro promotor2 (substance No.50) on growth,
yield and chemical composition of onion variety Giza 6. The sesubstances were
obtained from Cairo University. Result revealed that growth parameters, yield
and its component and chemical contents increased with using both of magnetic
water and Agro promotorl (substance No0.48) at concentration of 3 ml/l compar-
ing with control (untreated) treatment. Using magnetized water and Agro promo-
torl (substance No0.48) at concentration of 3 ml/l induced positive significant ef-
fect on plant height and weight, number of leaves/plant and bulb diameter as well
as significantly improved neck and bulb diameters, bulb weight, total soluble
soiled, total yield and marketable yield percentage than plants of control treat-
ment which showed an increase in percentage of bolters, in both season. In gen-
eral, it might be concluded that application of each of magnetized water and Agro
promotor] (substance No.48) treatments proved to be good technology to en-
hance growth, yield and quality when compare with untreated treatment. The
marketable yield was increased by 30% as compared with control treatment by
using magnetized water and increased by 22-235% when substance No.48 at
concentration of 3 ml/l was used. The increase in total yield ranged from 12-
15.4% when using magnetized water and was 14-15.4% when substance No.48 at
concentration of 3 ml/l compared with control treatment. This study recommends
using magnetized water to obtain the highest marketable yield and the lowest
percentage of bolters. In case of magnetized water un-available, Agro promotorl
(substance No0.48) at concentration of 3 ml/l can be applied.
Keyword: bulbing ratio, bolters, chemical content, marketable yield, TSS, yield quality.

Introduction

Onion (Allium cepa L.) is one of
the most important vegetable crops
grown in the world. In Egypt, it is
ranked as the third important vegeta-
ble crops after tomato and potato ac-
cording to annual production
(2024881 ton) FAOSTAT (2012).
Utilization of magnetized water tech-
nology is considered as a promising
technique to improve water use effi-
ciency and crop productivity. The ir-

rigation by magnetized water in-
creased significantly plant height,
number of leaves / plant, fresh and
dry weight, as well as survival rate, N
and P% than those irrigated by non-
magnetized water on pear seedlings
(Osman et al., 2014) and in tomato
(Carbonell, 2011 and Ahmed, 2013).
Magnetized water increases plant me-
tabolism in terms of photosynthesis
and water uptake (Yano et al., 2004).
Magnetized water improved plant
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stimulation of synthesis and transport
of hormones and enzymes metabo-
lism and increase the final plant yield
(Esitken, 2003).

Water molecule consists of hy-
drogen and oxygen atoms are partly
positive and partly negative that
forming by weak attraction allowing
to the formation of hydrogen bonds.
The magnetic and electrical fields are
extremely affected in liquid water
through hydrogen bond that changes
some physical and chemical proper-
ties of magnetic water (Nasher,
2008). The magnetic field on ion of
positive charge will create magnetic
force and move in the direction rela-
tive to the right hand rule of Lorantz,
while the negative charge particle
moved in the opposite direction
(Amer et al, 2006). The motion in the
direction of water molecules charges
will increasing the velocity of the
particles that create more collisions
between the particles (Gholizadeh
etal., 2008). The magnetic field in-
creases the strength of hydrogen
bond, which leads to increasing in the
refractive index.

Currently, magnetized water is
used to increase plant yields (Lin and
Yotvat, 1990), many benefits of hu-
man health and change in pH of the
water (Maheshwari, 2009; Kordas,
2002). The magnetic water treatment
can improve acceleration of seeds
metabolism and increased yield pa-
rameter of the crops such as cereal
sunflower and soybean (Ozalpan et
al., 1999; Yurttas et al., 1999;
Oldacay, 2002). Magnetic treated wa-
ter undergoes several changes in its
physical properties. It also exerts sev-
eral effects on the soil-water-plant
system. Leaching the soil with MW
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significantly increases available soil
phosphorus content compared with
the leaching with normal water at
all soil depths. Behavior of nutri-
ents under an MF is a function of
their magnetic susceptibility (ALI et
al., 2014). Therefore, the aim of this
research work was to assess response
of onion plants Giza 6 cv. to magnet-
ized irrigation water and other two
chemical substances i.e., Agro pro-
motorl (substance No.48) and Agro
promotor2 (substance No.50) that
were obtained from Cairo university
to enhance growth, yield and quality.
Materials and Methods

The field work of this study was
carried out at the Experimental Farm
of Faculty of Agriculture, Assiut
University, Assiut, Egypt, during
2014/2015 and 2015/2016 winter sea-
sons. The experiments were con-
ducted to study the response of onion
plants Giza 6 cv. grown in clay soil to
magnetized irrigation water and other
two substance i.e., Agro promotorl
(substance No.48) and Agro promo-
tor2 (substance No.50) that were ob-
tained from Cairo university. The
component of substance, 48 is (so-
dium chloride 0.28%, organic matter
0.02%, powder of rock salts 0.01%,
hypochlorite and hypochloros acid
0.05%, electo-magnet activated water
5% and electro-magnet activated wa-
ter till 100 ml. While the component
of substance, 50 is (sodium chloride
0.28%, organic matter 0.02%, powder
of rock salts 0.01%, hypochlorite and
hypochloros acid 0.05%, and electro-
magnet activated water till 100 ml.
These components according to
(Kaoud, 2014). Six treatments were
used which were magnetic water
(MW), substance No.48,1.5 ml/l, sub-
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stance No0.48,3 ml/l substance
No0.50,1.5 ml/l, substance No0.50,3
ml/l and non-magnetized water
(NMW) (un treated control). Onion
seedlings were planted on 1* and 4™
of September in both growing sea-
sons respectively. Treatments were
applied in September, 23 and 27 re-
spectively as first time then at 15
dintervals for six times. All agricul-
tural practices for onion crop produc-
tion were applied as recommended
for onion production (Hassan, 1991).
The experiment was conducted using
three replications in randomized
complete-block design. Each experi-
mental plot consisted of three rows.
Each row was 3.5 meters long and 70
cm wide. Planting distance were 5-7
cm apart. Onion seedlings were sown
on two side of ridge. Three samples
were taken. First sample was taken
after 30 days from treatments applica-
tion, then at 30 d-intervals. Five
plants of each replicate were ran-
domly taken for recording vegetative
growth characteristics, 1i.e., plant
height (cm), (plants was measured
from the bulb base to the tip of the
leaf blade), plant weight, number of
leaves/plant, neck diameter (cm) and
bulb diameter (cm). Bulbingratio was
measured according to Manns (1952),
using the following formula.

Bulbing ratio= Neck diameter (cm)/
Bulb diameter (cm)

Yield parameters and its com-
ponents: At harvesting stage (150
days from transplanting date), a sam-
ple of 10 onion plants randomly taken
from each experimental plot forde-
termining yield characteristics, i.e.,
neck and bulb diameter (cm), bulbing
ratio, and average bulb fresh weight.
In addition, total yield (ton/fed.) and
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percentage of marketable yield, and
flowering plants (bolters) were meas-
ured.

Experimental design and sta-
tistical analysis: Data from each sea-
son, separately, were subjected to
analysis of variance according to
Snedecor and Cochran (1980). Based
on homogeneity of error variance, the
two seasons combined data were used
in combined analysis of variance.
Means of the treatments were com-
pared using the Least Significant Dif-
ference (LSD) test at 0.05 probability
level.

Results and Discussion

The obtained data present in
Table 1, 2 and 3 revealed that there
were significantly differences be-
tween treatments. Using of magnet-
ized water, Agro promotorl (sub-
stance No0.48) and Agro promotor2
(substance No.50) induced positive
effect on growth and yield parameters
as comparing with control treatments.

Magnetized water treatment
gave the proper values for bulb and
neck diameter than chemical sub-
stance treatments (Table 3). Magnet-
ized water treatment also increased
marketable yield by 30% and in-
creased total yield by 12-15, 4% as
compared with control treatment (Ta-
ble 4). Using of magnetized water re-
duced percentage of bolters and in-
crease total soluble soiled (Table 4).

The stimulatory effect of the
application of magnetic water on the
growth parameters reported in this
study may be attributed to the in-
crease in photosynthetic pigments,
endogenous promoters (IAA)
(Fomicheva ef al. 1992 a & b). Also,
Belyavskaya (2001) reported that
magnetic water significantly induces
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cell metabolism and mitosis meris-
tematic cells of pea, lentil and flax, as
well as stimulated synthesis and
transport of hormones and enzymes
metabolism and increased growth
(Esitken 2003).

According to the response of
chemical substance to growth pa-
rameters and yield components, Agro
promotor] (substance No.48) was su-
perior to Agro promotor2 (substance
No.50) as it gave proper value for
percentage of marketable yield and
total yield (ton/fed) and gave lower
percentage of bolters than Agro pro-
motor2 (substance No.50) (Table 4).
Agro promotorl (substance No0.48)
accelerating growth and yield pa-
rameters as it increased plant height,
plant weight, number of leaves per
plant, bulb diameter and decreased
neck diameter (Table 1,2 and 3).

Using different concentrations
i.e 1.5 and 3 ml/linduced significant
effect on growth parameter such as,
plant height, plant weight and number
of leaves/plant. Also different con-
centrations had significant effect on
yield and its components such as,
bulb and neck diameter, bulbing ratio,
bulb weight, percentage of market-
able yield, and percentage of bolters.

Application of Agro promotorl
(substance No.48) at concentration of
3 ml/l gave higher values for plant
height, plant weight, number of
leaves per plant than using of Agro
promotor] (substance No0.48) at con-
centration of 1.5 ml/l.
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According to bulb and yield pa-
rameter, using of Agro promotorl
(substance No.48) at concentration of
3 ml/l lead to increase in bulb weight
and percentage of marketable yield
than using of Agro promotorl (sub-
stance N0.48) at concentration of 1.5
ml/l. Percentage of marketable yield
was increased by 22-23%, while total
yield was increased by 14-15.4 % as
compared with control treatment (Ta-
ble 4). However, there was no sig-
nificant effect on total yield and total
soluble soiled when using either Agro
promotor] (substance No0.48) at con-
centration of 1.5 or 3 ml/l (Table 4).

It was quite evident from Table
4 that, using of both magnetized wa-
ter and Agro promotorl (substance
No.48), significantly improved neck
and bulb diameters, bulbing ratio,
bulb weight and total soluble soiled,
total yield and marketable yield per-
centage than plants of control treat-
ment, which was increased flowering
bulb percentage. Obtained results
agreed with those found by (Hozayn
2010; Ahmed 2013 and Rawabdeh et
al, 2014).

Conclusion

In general, it might be con-
cluded that irrigation with magnet-
ized water proved to be good tech-
nology to enhance growth, yield and
quality when compare with non-
magnetized water. When magnetized
water 1S not available, we can use
Agro promotor] (substance No.48) at
concentration of 3 ml/l.
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Table 1. Growth parameters after 30 days from applying treatments (first sample)
as affected by magnetic water and chemical substances during 2014-2015 and
2015-2016 seasons "

Bulb | Neck diame-| Plant Plant Bulbing No. of
Treatments diameter ter height weight ratio leaves/pl
(cm) (cm) (cm) (€3] (cm) )
2014-2015
"48,(1.5 cm/l) 248D 1.44 d 54.63b | 80.533¢ | 0.581d 12.06 ¢
48,(3 cm/l) 2.82a 1.26 57.46a | 86.067a | 0.447f 1433 a
750,(1.5cm/l) 240 ¢ 1.57b 50.63¢ | 70.233¢ | 0.654b 10.8 ¢
50,(3cm/l) 2.43 be 1.49 ¢ 51.43¢ | 73.500d | 0.613¢ | 11.26de
Mw 2.85a 1.36¢ 56.33ab | 83.267b | 0.475¢ 13.00 b
Control 2.33d 1.62a 51.26 ¢ 70.530e | 0.697 a 11.62 dc
2015-2016
48,(1.5 cm/l) 2.49 be 1.46 ¢ 55.46b | 81.73b | 0.584d 12.43 ¢
48,3 cm/l) 2.83a 1.25¢ 5830a | 84.56a | 0.443f 14.66 a
50,(1.5cm/I) 2.50b 1.55b 5230c¢ | 71.16d | 0.619b 1143 ¢
50,(3cm/l) 245¢ 1.47 ¢ 52.03¢c | 74.86¢c | 0.601c | 12.23cd
M w 2.87a 1.36d 57.10ab | 84.03ab | 0.475¢ 13.33 b
Control 2.31d 1.65a 51.76 ¢ 73.43cd | 0.715a 11.53 de
Sou.rc(.e of d.f. Mean Square
variation
Year 1 |0.00613 | 0.00006944 | 6.76000 | 8.02777 ]0.000220] 1.62137778
;‘ee;’r()w‘th“‘ 4 | 0.0060 | 0.00017778 |3.1105556 | 4.040278 |0.000355| 1.1074888
Treat 5 10.30401*[ 0.11031611* | 49.51577* | 238.9837* | 0.05886* | 9.3208000*
Treat x 5 10.00229% | 0.00055611* | 9237333 | 3 022444+ |0.00046* | 0.1856444*
year (N.S))
Error 20 [0.000782] 0.00012444 |1.3528889 | 2.043611 [0.000066| 0.1466222

DMeans within column followed by the same letter(s) are not significantly different at 0.05

level of probability.

"Agro promotor] (substance No.48).
" Agro promotor2 (substance No.50).
"MW (Magnetic water)
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Table 2. Growth parameters after 60 days from applying treatments (second sam-
ple) as affected by magnetic water and chemical substances during 2014-2015
and 2015-2016 seasons(1).

Bulb di- | Neck di- Plant Plant Bulbing No. of
Treatments ameter ameter height weight ratio leaves /pl
(cm) (cm) (cm) ® (cm) )
2014-2015
*48,(1.5 cm/1) 3.72a 1.68d 61.00 a 144.030 b 0.451d 12.90 ¢
48,(3 cm/l) 3.18b 148 f 62.6 a 151.400 a 0.466 d 15.00 a
750,(1.5cm/l) 3.13b 1.80 b 5520b | 134.400d | 0.575b 11.80d
50,(3cm/l) 3.23b 1.72 ¢ 55.33b 136.860 cd 0.535¢ 12.50 dc
Mw 3.66 a 1.58 ¢ 61.50a | 148.630a | 0.432d 14.03 b
Control 2.83 ¢ 1.88 a 56.23 b 139.167 ¢ 0.664 a 12.86 ¢
2015-2016
48,(1.5 cm/l) 3.40 ab 1.65d 62.03 a 144.200 ¢ 0.494 ¢ 13.03 ¢
48,(3 cm/l) 3.21 be 1.46 £ 62.06a 151.733 a 0.454 dc 15.00 a
50,(1.5cm/1) 3.14 be 1.78 b 55.26b 134.267 ¢ 0.566 b 12.20d
50,(3cm/l) 3.34 ab 1.69 ¢ 55.20b 139.800d 0.507 be 12.60 cd
Mw 3.67a 1.57 ¢ 62.13 a 147.633 b 0.429 d 14.00 b
Control 2.86 ¢ 1.87 a 56.06 b 140.400d 0.654 a 12.30 dc
Sou.rc(.e of d.f. Mean Square
variation
Year 1 0.00360 | 0.00302500 | 0.9025000 3.12111 0.00007803 | 0.00027778
;e;)r()wnhm 4 | 0.034063 | 0.00045556 | 29672222 | 4.926111 | 0.00104489 | 0.4211111
Treat 5 | 0.53906% | 0.12628944* | 77.971611* | 249.26511* | 0.0430413* | 7.443611%
Treat xyear | 5 | g 3349+ 0'0(01\01.181.)167 0'%{30;300 2.760444% | 0.00088369* | 0.1529444*
Error 20 | 0.03204 0.00026556 1.4958889 3.070111 0.00084919 | 0.17077778

DMeans within column followed by the same letter(s) are not significantly different at 0.05
level of probability.

"Agro promotor] (substance No.48).

™ Agro promotor2 (substance No.50).

"MW (Magnetic water)
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Table 3. Growth parameters after 90 days from applying treatments (third sam-
ple) as affected by magnetic water and chemical substances during 2014-2015
and 2015-2016 seasons'".

Bulb di- Neck di- Plant Plant Bulbing No. of
Treatments ameter ameter height weight ratio leaves /pl
(cm) (cm) (cm) (® (cm) )
2014-2015
"48,(1.5 cm/l) 420D 233D 71.46 b 250.800 c 0.555b 14.00 c
48,(3 cm/l) 4.77 a 1.97 ¢ 7433 a 318.730 a 0.413 ¢ 16.96 a
750,(1.5em/l) | 4.15¢ 2.40 ab 6423 ¢ | 230.330f | 0.576b 12.93 d
50,(3cm/l) 440D 2.36 ab 65.46 c 234.133 e 0.536b 14.50 ¢
TMw 4.76 a 2.00 c 70.46 b 258.500 b 0.420 c 15.96 b
Control 3.54d 2.55a 65.53 ¢ 243.000 d 0.720 a 13.76 dc
2015-2016
48,(1.5 cm/l) 4.13 ¢ 233D 70.46 ab 253.267 ¢ 0.564 b 13.93 ¢
48,(3 cm/]) 4.70 a 1.96 ¢ 7430 a 32290 a 0.419c 16.60 a
50,(1.5cm/1) 4.17 be 2.44 ab 61.56 ¢ 232.500 e 0.584 b 12.66 d
50,3 cm/l) 435D 2.40 ab 65.76 be 241.00d 0.551b 14.06 ¢
Mw 4.77 a 2.10 ¢ 70.73 a 259.83 b 0.440 c 15.16b
Control 3.56d 2.55a 65.00 c 244.700 d 0.715a 13.10d
Sou.r ce of d.f Mean Square
variation
Year 1 | 0.004011 | 0.008100 3.361111 87.42250 0.000693 | 1.690000
Rep
(within 4 10.003011 | 0.00171667 | 1.991111 14.16333 [0.00020911 | 0.41805556
year)
Treat 5 10.211211*%]0.30815333*|112.99177*|6366.79117*| 0.073435* | 12.847111*
Treat 5 0.002944 | 0.00242667 | 1.895111 6.50317* 0.00011224 {0.10666667
Xyear (N.S.) (N.S.) (N.S.) ) (N.S.) (N.S.)
Error 20| 0.013464 | 0.01325667 | 4.2131111 5.47600 0.0009777 |0.19005556

™ Means within column followed by the same letter(s) are not significantly different at 0.05
level of probability.
"Agro promotor] (substance No.48).
" Agro promotor2 (substance No.50).
"MW (Magnetic water)
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Table 4. Yield and its component as affected by magnetic water and chemical sub-
stances during 2014-2015 and 2015-2016 seasons'".

Bolters Bl-llb ‘Bulb Bl‘llb neck Bulbing marl‘(etable T?tal
Treatments (% ) weight diameter diameter ratio yield yield TSS
(2 (cm) (cm) (%) (ton /fed)
2014-2015
"48,(1.5 cm/l) 23.60c | 125.33d 5.70a 0.633d 0.110d 70.0 ¢ 9.016a| 13.0ab
48,(3 cm/l) 19.23d| 145.00b 540b 0.823 ¢ 0.152 ¢ 74.76b |9.166a| 13.26a
"50,(1.5cm/1) |26.27b| 122.00d 5.10¢ 0.817 ¢ 0.159 be 6433 ¢ 8.400b| 12.86 ab
50,(3cm/l) 23.80c| 135.00¢ 540b 0.893 b 0.165b 68.0d 8.500b| 12.70b
M w 12.07¢ | 149.66a 5.53b 0.907 b 0.163b 78.5a  [9.000a| 13.0ab
Control 27.70a| 76.00¢ 4.52d 1.023 a 0.226 a 60.33f |8.030c| 11.73¢
2015-2016
48,(1.5 cm/1) 23.30 ¢ | 125.900 d 5.76 a 0.650 ¢ 0.112¢ 712 ¢ 9.166a| 13.13a
48,(3 cm/l) 19.50d | 147.433 b 5.56a 0.850 b 0.152b 75.16b |9.250a| 13.23a
50,(1.5cm/1) 25.83b | 122.800d 5.10b 0.816b 0.160 b 66.20 ¢ 8416¢c| 12.60b
50,(3cm/l) 2293 ¢ | 134.333 ¢ 5.60 a 0.873b 0.155b 70.03d |8.550b| 12.70b
Mw 11.93 e | 151.700 a 5.60 a 0.866 b 0.154b 80.0a 9.250a| 13.17a
Control 27.86a| 79.333 ¢ 4.66 ¢ 1.006 a 0.215a 6143f |8.016d| 11.60c
Sou‘rc? of d.f. Mean Square
variation
Year 1 [0.42250| 18.06250 | 0.10454444 | 0.00027778 | 0.000191 16.2677 [0.07111| 0.00444
Rep
(within 4 10.09055| 7.69667 | 0.00837778 | 0.00021389 | 0.000005 0.3752  10.02694|0.0513888
year)
Treat 5 [1192.90%|4130.459*| 1.0400111* | 0.0891666* | 0.00734* | 260.4664* |1.3897*| 1.96533*
;l:::?t x 5 10.2591*| 3.15917* | 0.0085444* | 0.0009244%* | 0.00004* | 0.526444* (0.0142*|0.039777*
Error 20 |0.20822| 4.18433 | 0.01217778 | 0.00114056 | 0.000026 0.4532  10.01536|0.0477222

) Means within column followed by the same letter(s) are not significantly different at 0.05
level of probability.
"Agro promotor] (substance No.48).
" Agro promotor2 (substance No.50).
"MW (Magnetic water)
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