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ABSTRACT: The experiment was conducted at Soil and Water Research Department
Greenhouse, was carried out to study the effect of different levels of salinity stress on
the barely crop also Study the effect of the water magnetization to reduce salinity effect
and °N in plant parts. Lowest grain yield of 11.68 g pof ! by M,S,N,. This decrease in
grain yield was by the low N fertilization and the salinity stress. Grain yield was 38.80 g
pot" (My,S:N,4) with an increase averaging 232.2%. The lowest straw dry matter yield was
10.60 g pot" given by MyS;3;N,. Plants werfaced difficulty to absorb N because of salinity.
The highest straw yield was 26.40 ¢ pot" (M1SoN,) with 149.1%. The highest straw N
uptake was 197.9 by M1N4S0 with 343.7%. The lowest N uptake in grains was 117.9 g pof
! by M,S:N;. The highest grains N uptake was 372.9 g pot" by My, S,;N, 216.3% increse N
recovery by straw ranged was 0.11 to 7.76 g pot" due to MySyN; and M;S;N,,
respectively. The main effect of magnetization was an increase due to M,. The main
effect of salinity show an increase in NR when the salinity was in medium rates. N
recovery by grains ranged from 0.65 to 25.14 g pot" due to MySoN, and M.S;N;,
respectively.
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INTRODUCTION constant, viscosity, surface tension,
freezing and boiling points and electric
conductivity. Thus, magnetized water has
extensive applications in industry,
agriculture and medicine (Teixeira da
Silva and Dobranszki, 2016). Claims have
been made that magnetic fields change
the physiochemical properties of water,
or prepared laboratory solutions (Hozayn

Magnetic water treatment is one such
area, and the magnetic field applications
have been known for centuries (Colic and
Morse, 1999) Michael Faraday introduced
the concept of induction as early as 1830,
stating that when a magnetic field flux is
crosses by flow ions or a conductive
material, electrical current is induced.

Although magnetic field applications et al., 2016).

were rapidly pursued in order to prove Salinity is aproblem in arid and semi-
Faraday’s claim, attention by researchers arid regions, such as Egypt. About 33%
and industrialists worldwide was still of the cultivated land, in Egypt are saline.
lacking (Zaidi et al., 2014). Some of the Such salinity is mainly due to low
earlier studies showed that, when water precipitation (<25 mm annual rainfall),
is exposed to a magnetic field, the high temperature, high surface
magnetization of water changes its evaporation (1500- 2400 mm/year), poor
properties including optics, drainage irrigation with low quality and
electromagnetism, thermodynamics and high water table Salt stress generally
mechanics, affecting the dielectric leads to a reduction in crop groth and
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yield (Parida and Das, 2005). Irrigated
agriculture depends on adequate, high-
quality water supplies. As the level of salt
increases in irrigation under the quality
of water for plant growth decreases. All
irrigation waters contain some salt. In
many areas, good quality (low salt and
low sodium) water is not available for
irrigation; consequently waters
containing high levels of salt must be
used.

Nitrogen is an essential macronutrient
for plants. The increasingly severe
environmental problems caused by N
fertilizer application urge alleviation of N
fertilizer dependence in fertilization.

Barley is one of the most important
cereal crops in Egypt. it occupied a very
important position in the Egyptian
cropping system for its moderate salt
tolerance, and ability to grow over a wide
range of environmental stresses (Abd El-
Hady, 2007). It can tolerate chemical
pollutants and give an economic yield
under adverse conditions (Ayman, 2015).
is mainly used for malting and
subsequent beer brewing (Gupta et al.,
2010). Low protein content (9.5-11.5%)
and explicit limits for contents of
microorganisms and toxins are desired
(FAO, 2009). For this reason,
investigations on the relationship of N-
input with pathogen contamination are
highly relevant to secure product quality.

The presentstudy aims at assessing (i)
study the effect of salinity on the plant.
(ii) the effect of the magnetized to reduce
salinity. (iii) hazards transportation of BN
by plant parts. (iv) the effect of water
magnetization on N uptake by plant.

MATERIALS AND METHODS

The experiment was conducted at Soil
and Water Research Department
Greenhouse, Nuclear research Center,
Atomic Energy Authority, Abou-Zaabal,

Egypt
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The soil used in the study was sand.
The experimental desigh was a split-split
plot design involves 3 factors with three
replicates. The factors were as follows:

Factor M: Two magnetized water

treatments as follows:

(i) Non magnetized water (M,) and (ii)
magnetized water (M,)

Factor S: Four salinity
treatments as follows:

(i) Without salinity stress (Sy), (ii) water
of 3 dS m™ (S4), (iii) water of 6 dS m™ (S,)
and (iv) water of 9 dS m™(S3).

Factor N: FiveN fertilization
treatments % of100 mgNkg’' as
follows:

(i) without N fertilization (N,), (ii) 25mgN

kg (N4) (iii) 50 mgNkg from the

recommended rate (N;), (iv) 75mgNkg

from the recommended rate (N;) and (v)

100% from the recommended rate (N,).

stress

Nitrogen-fertilizer was applied and
thoroughly mixed with soil in the pots
experiment in the form of N-Labeled
ammonium sulfate with 2% "N atom
excess at four weeks after seeding.

PVC pots with dimensions of 25 cm
diameter and capacity of 10 kg pot'1 were
used in the study.

The soil was air-dried, crushed, sieved
throw 0.5 cm sieve. Data of physical and
chemical properties of the soil used in
the study are shown in Table 1.

Barly (Hordum Vulgare) provided by
Field Crops Research Institute was
seeded at 5seeds per pot. The saline
water: wer sea water were sea water
mixed with fresh water magnetization
was with power of 50 m Tesla. The plants
were irrigated during the growth season.
Methods of analysis: Chemical and
physical analysis of soil was carried
out according to Carter and Gregorish
(2008), Soltanpour (1985) and Estefan et
al. (2013). The "N/™N ratio was
determined by emission
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spectrometry 15N-analyzer (Model NOI-
6PC) following the description of IAEA
(2001).

Table 1: Main properties of soil of the experimental field of the current study.

pH EC ‘pe™* CaCoO; Organic matter .,
(1:2.5) (ds m") (g kg™) (gkg™) Saturation % (SP)
7.23 0.37 0.0 0.3 12.47
Soluble lons (mmol, L'1)
Na* 0.32 (oo i 0.00
K* 0.09 Hco* 0.88
ca” 1.20 cr 1.25
mMg** 1.00 S0~ 0.53
Available nutrients *(mg kg'1)

N P K Fe Mn Zn Cu
5.0 2.0 2.2 258 0.5 14 14
Total nutrients (g kg'1)

N P K Fe Mn Zn Cu
0.30 0.04 1.00 2.20 0.01 0.10 0.20
Particle size distribution (%)

Sand Silt Clay Texture
98.0 2.0 0.0 Sand

Extracts of: KCI for N, NH,HCO;-DTPA for P,K, Fe, Mn, Zn and Cu; Pe: paste extract

RESULTS AND DISCUSSION

Straw dry matter yield:

The highest straw dry matter yield was
2640 g pot'1 (M,SoN4) with on increases
averaging 149.1%. The lowest straw dry
matter yield was 10.60 g pot'1 given by
MoS;No. (Table 2). The low Yield was due
to salinity stress. Plants were not able to
absorb nitrogen from the soil because of
salinity stress. The main effect of
magnetization shows a M;>M, with an
increase averaging 22.9% due to M, but
there was an interaction caused by
salinity and N fertilization. Under
conditions of highest N the magnetized
were passed the non magnetized alighty
under conditions of S2 salinity level the
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magnetized did not aurpass the non
magnetized.

The main effect of salinity shows a
treated of $S,>S,>S;>S; with an a
decreases averaging 10.8, 0.3 and 14.5%
due to S4, S, and S; respectively but
there was an interaction caused by
magnetization and N fertilization. Under
conditions of non-magnetized treatment
the patern was S,>S;>S,>S; but under
conditions of the magnetized the patern
was S$,>5,;>8,>S,.

The N fertilization main effect shows a
pattern of N4>N3>N2>N1>N0  with
increases averaging 11.5, 32.2, 42.9 and

48.8 % due to N4, N3, N2 and N1
respectively there was an interaction
caused by magnetization .under no
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magnetization both N3 and N4 were not

different from each other and the the

pattern was N4=N3>N,>N;>N,.

Table 2: Effect of nitrogen fertilizer rate and irrigated with magnetlzed and non-
magnetized saline water on straw dry matter yield (g pot )

Magnetization Salinity Nitrogen fertilization (N)
(M) (S) No N, N, N3

Non Magnetized

Magnetized - .
mm 16.71 | 2048 | 2178 ﬂﬂl

mﬂ’ﬂl 795 [ toa0 [ 2021 ]

Mean of Salinity (S)

LSD 0.05: M: 0.3 ;S:0.4 ;N:0.47 ;MS:0.6 ;MN:0.67 ;SN:0.95; MSN:13

The beneficial effects of magnetic The main effect of salinity shows the
treatment have also been reported on treatment of S$,>5,-8;-S; with an
germination percentages of lower seeds increase averaging 17.0% due to S, and a
(Matwijczuk et al., 2012); maize root decrease averaging 4.1 and 0.8 % due to
growth (Turker et al., 2007), element S, and S; respectively there was an
uptake by same vegetables (Maheshwari interaction caused by magnetization
and Grewal, 2009), and yield (Selim and where the pattern showed differences
El-Nady, 2011). among all salinity levels under

magnetization and N fertilization.. Under
Grains yield: conditions of N, N; and N4 the highest

The lowest grain yield was 11.68 g grain yield was given by S.
pot’ by MS;NO. (Table 3). The hight The N fertilization main effect shows
grain yield was 38.80 g pot” by MoS2N, the treatment of N;>N;>N,>N,>N, with
with an increase averaging 232.2%. an increases averaging 5.7, 28.7, 32.1 and

The main effect of magnetization 36.5 % due to N4, N2, N3 and N, There
shows the treatment of M,>M, with an was an interaction caused by the
increases averaging 13.7% due to M, but magnetized water and salinity. Under
there was an interaction caused by conditions of non-magnetization the
salinity and N fertilization. Under patern was N4>N>>N;>N{>N,.. Under
conditions of NO or N1 the M1 awrpassed conditions of magnetization the pattern
MO : under N treatment. Under conditions was  N3>N4>N»>No>N4.G  rain  yield
of S2 salinity M0 was greeter than MO. increased when nitrogen was added to
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the soil as a Fertilizer form. Studies, productivity and crop yield (Maheshwari
(Tanaka et al., 2010). Other studies and Grewal, 2009).

studies employed magnetized water and

found that it can iIimprove water

Table 3: Effect of nitrogen fertilizer rate and irrigated with magnetlzed and non-
magnetized saline water on grain dry matter yield (g pot’ )

Magnetized Salinity Nitrogen fertilization (N) m
(M) (3) No N, N, N3 Ny

Non Magnetized

-
Magnetized . . . . . .
“mean | 2040 | 1507 | 2181 ] 2366 | 2272

e Gomean  J o6t | 1755 | 2138 [ 2195 [ 2268 ] ]

Mean of Salinity (S)

LSD 0.05: M:0.54 ;8:0.76 ;N: 0.85 ;MS: 1.08 ;MN:1.2 ;SN: 1.7 ; MSN:2.4

N uptake in straw: magnetization  the pattern  was
$,>83>81>8,, but under conditions of
magnetization the pattern was
S$0>8,>8,>S; Under conditions of any N1
or N3 rate the pattern agrees with that of
the main effect under other N treatments
the pattern disagreed that of the main
The main effect of magnetization treatment.

shows the My>M, with a decrease 0.22%
due to M1 but there was an interaction
caused by salinity. Under conditions s0
or s1 the pattern was m1> MO, but under
conditions of other salinity leavels it was
M1<My. Under conditions of NO , N1.

The lowest N uptake in straw was
given by the untreated treatment
(MoSoNg) (Table 4).. The highest straw N
uptake of 197.9 was by M1N0S4 with
increase of 343.7%. (Table 4)

The N fertilization main effect shows
the treatment of N;>N;>N,>N>N, with
an increases averaging 18.7, 31.6, 47.2
and 44.9 % due to N4, N,, N3 and N,
respectively There was an interaction
caused by the magnetized water and

The main effect of salinity shows a salinity under conditions of non-
pattern of $,>S,>8,>8; with an increase magnetization the pattern was
about 17.7% due to S, and decreases N4>N3;>N,>N.>N, respectively. Under
averaging 11.7 and 25.1 % due to S; and conditions of magnetized the pattern was
S; respectively there was an interaction N;>N4>N>Ns>N,. Under conditions of
caused by magnetization and N any salinity stress treatment the pattern
fertilization. Under conditions of no- was disagree with the main effect.
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Magnetization gave positive effect Khazan et al., 2011); and decreased soil
against (Maheshwari and Grewal, 2009), pH. (Chang and Weng, 2006).
and caused mobility of nutrients from
fertilizers (Hozayn and Abdul Qados,
2010), water holding capacity of soil (Al-
Table 4: Effect of nitrogen fertilizer rate and irrigated with magnetized and non-
magnetized saline water on N uptake in straw dry matter yield g pot'1.

Magnetized Salinity Nitrogen fertilization (N)
(M) () No N4 N> N; N4

Non
Magnetized

rean | o7 | 7z |oes | ove | wez | ses |

Magnetized .
|_mean | 748 | 893 | 864 [ 1050 | 952 |

I SN NN KRR S

Mean of Salinity (S)

LSD 0.05: M: 0.98 ;S:1.4 ;N: 1.56 ;MS: 1.97 ;MN:2.2 ; SN: 3.27 ; MSN: 4.4

N uptake in grains: surpased MO concederably. Under

Data in Table 5 Show that the lowest N conditions of S0 and S2 the pattern was
uptake of 117.9 g pot'1 by M¢S1N3;. The My>M,..The main effect of salinity shows
highest grains N uptake was 372.9 g pot’ a pattern of S,>S;>8,>S1 with an
' in grains was by M, S;N, with an increase about 141.1, 2.7% due to S, and
increase about 216.3%. This high N 83 and a decrease about 11.0 % due to S,
uptake was given because of the medium There was an interaction caused by the
N fertilizer. The main effect of magnetization fertilization. under no
magnetization shows a pattern of M>M, magnetization the pattern was
with a increases about 20.2% due to M4 $,>83>8¢>81,. Under conditions of N4
but there was an interaction caused by the pattern was N1>N2>N0>N3 under NO
salinity and N fertilization. Under the pattern was N1> N2 . N3> NO.The N
conditions of N4 the difference between fertilization main effect shows the
M1 and MOwas very slight, but under treatment of N3;>N,>N,>Ny>N, with an
conditions of other N treatments M1 increases averaging 28.1, 41.2 and 29.6 %
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due to N,, N; and N, respectively and a
decreases about 4.9% due to N, under no
magnetization the pattern was
N4>N3>N,>N.>No.Under magnetization
the pattern was N3;>N,>N4>Ng¢>N,. Under

conditions of S3 the pattern was N3> N2
> N4 >N1 >NO. Under S3 it
wasN3>N2>N1>N0.

Table 5: Effect of nitrogen fertilizer rate and irrigated with magnetized and non-
magnetized saline water on N uptake in grains (mg pot'1).

Magnetized Salinity

Nitrogen fertilization (N)

N4

N, N;

Magnetized

265.4

260.2

283.3

293.9

LSD 0.05: M: 26 ;S: 3.7 ;N: 41
Na uptake in straw: (Table 6)
The lowest Na uptake in straw was
1143 ¢g pot'1 by MySoNy. The highest Na
uptake in straw 580.1 g pot'1 by M;SoN4
with increase of 407.5%. The main effect
of magnetization shows M,>M, with an
increase 621% due to M,;. Under
conditions of N4 the increase of M1 over
MO was not very high. The main effect of

salinity shows the treatment of

; MS: 5.

2

25

; MN: 5.8 ;SN: 8.26 ; MSN:11.7
S$3>8,>8,>8, with an increases
averaging 5.6 and 13.6% due to S, and S;

and respectively and a decrease 8.9%

due to S4. Under conditions of no
magnetization the pattern was
$,>8,>8,>S,, Under conditions of
magnetization the pattern was

S$:>8¢>8,>S,.. The N fertilization main
effect shows the treatment of
N4>N3>N>>N,>N, with an increases
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averaging 10.8, 42.9, 44.5 and 11.9% due
to N1, N2, N3 and N4 respectively.. With
condition of no-magnetization the pattern
agres with the main effect. Under
conditions of magnetized it was

N4>N>>N3>N.>N,. Under conditions ofS3
or S1 the N3 treatment showed hight N
uptake followed by N4.

Table 6: Effect of nitrogen fertilizer rate and irrigated with magnetized and non-
magnetized saline water on Na uptake in strawm ¢ pot'1.

Magnetized Salinity

Nitrogen fertilization (N)

N4

N N,

Magnetized

328.7

268.9

438.9

352.9

Mean of Salinity (S)

LSD 0.05:M:2.4 ;S:34 ;N:3.8 ;MS:4.38
Na uptake in grains:

The lowest Na uptake in grains was
11.42 g pot” caused by MyS,N,. The
highest Na uptake 30.44 ¢ pot'1 was by
M;S,N, with an increase of 166.5%.
(Table 7). The main effect of
magnetization shows a pattern of M;>M,
with an increase of 13.1% due to M,
under Conditions of N4 there was no
difference between MO0 and M1 Under

; MN: 6.3

26

; SN: 7.5 ; MSN:10.7

conditions of S2 the pattern was M0>M1
The main effect of salinity shows
S$,>8,>8;>84 with an increase of about
18.0% due to S, and decreases averaging
5.4, 1.8% due to S,, S; respectively under
no magnetization the pattern agres with
the main effect, but under magnetization
it was $4>8,>8;>S,. Under N4 it was
$2>S0>S>S3.
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The N fertilization main effect shows a
pattern of N4s>N2>>N3>N>Ng with
increase averaging 7.0, 129.3, 35.3 and
39.0% due to N;, N,, N; and N,
respectively.. Under conditions of no
magnetization the pattern was

N4>N3;>N>>N.>Ny. Under conditions of
magnetization it was N3;>N;>N,>N>N,.
Under conditions S1 the pattern was
N4>N0>N3>N2>N1.

Table 7: Effect of nitrogen fertilizer rate and irrigated with magnetized and non-
magnetized saline water on Na uptake in grainsm g pot'1

Magnet|zed Sallnlty N|trogen fertilization (N)
(IVI)

Non

Magnetized

7m0 | vosz | mas | zios | w0 | wews |

Magnetized . . . . . .
__mean_| mmmm

— e e

Mean of Salinity (S)

LSD 0.05: M: 0.2 ;S:0.27 ;N: 0.3
Nitrogen recovery by straw (NR): N
recovery by straw ranged from 0.11 to
7.76 g pot™ due to M,SoN; and M;S,N4,
respectively. (Table 8). The main effect of
magnetized gave an increase due to M,.
The main effect of salinity show an
increase in nitrogen recovery when the
salinity was in medium rates. The main
effect of N fertilization gave an increase
in NR due to N, followed by N,.

N recovery (NR) by grains ranged from
0.65 to 2514 g pot'1 due to MySyN; and
M;S,N,, respectively (Table 9). The main

; MS: 0.4 ; MN: 0.43

27

; SN: 0.6 ; MSN: 0.87

effect of magnetized gave an increase
due to M,. The main effect of salinity
show an increase in NR when the salinity
was high. The main effect of N
fertilization gave an increase in NR due to
N, followed by N,.: Harmsen and Garabet
(2003) refers to the recovery by
subtraction as the "apparent N-recovery
fraction whereas that given by the BN
tracer as the "N recovery fraction.

Nitrogen which remained in soil
after harvest (NrS):
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N which remained in the soil is
shown in Table 10. The values ranged
from 0.13 to 0.65 due to MyS,N, and
M1S;N4, respectively. The main effect of
magnetization shows an increase due to
M,. Under conditions of magnetization
and N, there was high ¢ kg'1 soil of N

remaining in the soil after harvest. The
main effect of salinity gave a pattern of
S$0>81>8,>8;. N fertilization main effect
gave high N in the soil under conditions
of N4.

Table 8: Effect of nitrogen fertilizer rate and irrigated with magnetized and non-
magnetized saline water on N recovery by straw (%).

Magnetlzed Sallnlty N|trogen fertilization (N)
(IVI) (S)

Non Magnetized

Magnetized

Table 9: Effect of nitrogen fertilizer rate and irrigated with magnetized and non-
magnetized saline water on N recovery in grains (%).

Magnetlzed Sallnlty N|trogen fertilization (N)
(IVI) (S)

Non Magnetized

Magnetized - . . . .
[mean ] test [ o152 [ties | sen | tors ]



Table 10: Effect of nitrogen fertilizer rate and irrigated with magnetized and non-
magnetized saline water on N remained in soil harvest (g kg'1)

Non Magnetized
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