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Table 2. Chemical characteristics of the well water (before applying the treatments).

(R el et R JORER
Magnesium Calcium Sodium e ( )
2L . s
Cad 2 Vs ST k) pH il
| Electrical conductivity (dS m™)
(meq L)
2.1 2.9 1.6 7.2 0.57
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Figure 1. Magnetic device installed on the pipe.
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Table 3. Variance analysis of the effect of different factors on soil moisture for various distances to the emitter.

oy Sl .
S5)as s ..
Mean squares S et mabe
el 00 alobs el YO alols e ks LS fofgggn(:f Sources of variations
distance of 50 cm distance of 25 cm Near the emitter
Ll ol
21.0%* 22.8%* 26.3%* 1 S
Irrigation water
o
0.4 0.7 0.5 2
Error
24.5%+ 22.8%+ 22.1%+ 2 S
Salinity
ns ns ns Sogh % ol
0.77 0.65 0.73 2 :
Irrigation water*Salinity
o
0.44 0.41 0.32 8
Error
14.8%* 16.1%% 17.0%% 3 o
Depth
5 Ll ol
1.06™ 1.89™ 125" 3 o Sl
Irrigation water*Depth
1.29™ 0.88" 2.12" 6 O X Sap
Salinity*Depth
5 : Ll ol
0.28" 0.46"™ 0.39™ 6 GEX Sopm X ST
Irrigation water*Salinity*Depth
o
0.74 0.89 0.85 174
Error

s ™ Ao ;3 0l a3 Sl e T o3 ) Jlenl a3 Sl e
** Significant at 1% level, * Significant at 5% level, ™ not significant.

Oare a5l il ladsls s o5l O g5 it slajles sl S Cugb s e 5Ll amlie—¢ J g

Table 4. The comparison of average soil moisture for different treatments of irrigation water for various
distances to the emitter.

Skt ez Cusb,

Soil moisture content Slas
e sla O dols S5l YO alsls O ks LS Treatment
distance of 50 cm distance of 25 cm Near the emitter
Ll
31.58% 32.87% 33.71° -
Magnetized
28.91° 29.36° 30.91° el

Non-magnetized

10 s gme ol LSD ¢ 531 Ao 3 0 ozt s 55 (ltn S 2ds B S Ghlo &S (5 polke O o 2

In each column, the values followed by at least one common character are not statistically different.
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Table 5. The comparison of average soil moisture for different treatments of irrigation water salinity for
various distances to the emitter.

S ez Zusb,

Soil moisture content Sl
Se Sl 00 Aol S ila YO alols O ka3 LS Treatment
distance of 50 cm distance of 25 cm Near the emitter
3035 31.53° 32.33° s
Well water
30.81% 31.86" 32.62% PR a8

5dSm’
AR e V
10 dSm’™
1 (5ol e gl LSD 0031 Ao s3 0 Jlaz! el 3 it S 2 G G lls S (5 ale Dy a3

31.53" 32.96" 33.45°

In each column, the values followed by at least one common character are not statistically different.

O a3 51 s slaalols 5 ST Cilises glages sl S Cush, e slasKibe amlio =1 Jgda

Table 6. The comparison of average soil moisture for different soil depths for various distances to the emitter.

S ez Zusb,

Soil moisture content Slas
f""&'l”’ O ol f""&'l”’ YO 4ol gl_(,?gjk; LS Treatment
distance of 50 cm distance of 25 cm Near the emitter
29.77° 30.45°¢ 31.28° 0-20
31.41% 32.21° 32.81° 20-40
31.49° 33.64° 34.22° 40-60
30.93° 32.18° 32.88° 60-80

10 s gme ol LSD ¢ 531 ds 53 0 ozt s 55 (ltn S 2l G S hls &S (5 polke O o 2

In each column, the values followed by at least one common character are not statistically different.
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Table 7. Variance analysis of the effect of different factors on soil electrical conductivity for various distances
to the emitter.

Sl e e
Mean squares @l e i b
. . . . . N Degree of S £ variati
S ola YO dols S ssla Ov alsls O ka3 LS freedom ources of variations
distance of 25 cm distance of 50 cm Near the emitter
15 46 305 Ol
67.05%+ 38.74% 41.26%* 2 SO ye O
Sampling time
o
0.561 0.936 1.943 2
Error
L;)L:_‘T ol
70.17** 74.97** 71.46%* 1 ’
Irrigation water
o
0.191 0.158 0.056 2
Error
44 37** 15.76%* 35.29%%* 2 o
Salinity
Ll ol
0.174™ 0.531™ 0.253™ 2 SOt X Sl
Irrigation water*Salinity
o
0.046 0.159 0.273 8
Error
17.18%* 6.56%* 14.43%* 3 o
Depth
5 Ll ol
1.023™ 0.289™ 0.656" 3 GrEX S
Irrigation water*Depth
224" 0.58" 1.53" 6 O X Sap
Salinity*Depth
5 : Ll ol
0.288" 0.225" 0.209™ 6 GEX Sopm X S
Irrigation water*Salinity*Depth
o
1.036 1.505 1.689 174
Error

s ™ Ao ,3 0 Lzl a3 Sl e T et ) Jlenl a3 Sl ae
** Significant at 1% level, * Significant at 5% level, ™ not significant.

Oara ab 5l il slaalols s okl Of 5 il glasles sl SB (K S Colda ke gl oSl anlie A Jg

Table 8. The comparison of average soil electrical conductivity for different treatment of irrigation water for
various distances to the emitter.

. . .. -1
Soil electrical conductivity (dS m™) s
Fa sl O alols el YO alols s a3 LS Treatment
distance of 50 cm distance of 25 cm Near the emitter
Lie

6.48° 6.03° 5.63° s
Magnetized
9.63° 8.83" 8.52° T

Non-magnetized

10 s e ol LSD 531 ds 3 0 ozt s 55 (ltn S 2ds B S Ghlo &S (5 polke O o 2

In each column, the values followed by at least one common character are not statistically different.
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Table 9. The comparison of average soil electrical conductivity for different treatment of irrigation water
salinity for various distances to the emitter.

(o i) S (Sl cglia
Soil electrical conductivity (dS m']) Sl

S la O alols Se Sl YO Aol OSoms 3 LS Treatment

distance of 50 cm distance of 25 cm Near the emitter

c c b °l}e “j
6.87 6.80 6.57
Well water
o
7.74° 7.30° 6.81° ’”"'W“*’f“’
5dSm
e
9.54° 8.23" 7.78" TS oo

10dSm’

Al gyl pae ool LSD S5l A3 0 ot s 55 lizn S 2l 6 S shls &8 (g palas O a5

In each column, the values followed by at least one common character are not statistically different.

O a3 5 Cilien slaalols s S il glages sl SIS K Caldn e gla i Kile avglie =V J i

Table 10. The comparison of average soil electrical conductivity for different soil depths for various distances
to the emitter.

Soil electrical conductivity (dS m™) s

Fesla 0 alsls el YO ol RICEA RS Treatment

distance of 50 cm distance of 25 cm Near the emitter

9.47° 7.15° 6.61° 0-20
9.29° 7.38" 6.81° 20-40
6.86° 777" 7.38° 40-60
6.66° 7.66" 7.53° 60-80

10 s gme ol LSD ¢ 5031 ds 3 0 ozt s 55 (ltn S 2ds B S Ghlo &S (5 polke O o 2

In each column, the values followed by at least one common character are not statistically different.
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Table 11. The comparison of average soil electrical conductivity for different sampling times for various

distances to the emitter.

Soil electrical conductivity (dS m™)

Dl
S la O alols Se Sl YO Aol s a3 LS Treatment
distance of 50 cm distance of 25 cm Near the emitter
5
7.59° 7.11° 6.83" s
First season
s
8.41° 7.35% 6.91° Jab Ly
Middle season
p el
8.98° 7.65° 7.02° = sl
End season

10 gl gme ol LSD & 531 ds 3 0 ozt s 55 (htn S 2l 6 S hls & (5 olke O o 2

In each column, the values followed by at least one common character are not statistically different.
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Figure 2. Comparison of soil electrical conductivity for experimental treatments at different depths and near
the emitter for end period.
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Figure 3. Comparison of soil electrical conductivity for experimental treatments at different depths and
distance of 25 cm from the emitter for end period.
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Figure 4. Comparison of soil electrical conductivity for experimental treatments at different depths and
distance of 50 cm from the emitter for end period.
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Abstract

Background and Objectives: Due to limited water resources, there is too much emphasis on
the efficient use of present water resources and the use of waste water and saline and brackish
water for irrigation. Therefore, for having a successful agriculture, it is necessary to the process
come under the control of salinity. Magnetized water can be used for reclamation of water and
soil. The objective of this study was to investigate the soil moisture and soil salinity around the
emitters at different stage of irrigation using magnetized saline water.

Materials and Methods: The treatments including two treatments of irrigation water (magnetized
water and non-magnetized water) as main treatments and three level of salinity including well
water, saline waters 5 and 10 dS/m were a minor factor. Field experiment was performed as
split-split plot in randomized complete block with three replications. To investigate the effect of
magnetized water on soil salinity, magnets were installed around the pipe and output of water
supply. Used magnets were permanent ceramic that changed the structure and physical properties
of the fluid with magnetic field with appropriate strength. In order to investigate the effect of
magnetized water on the accumulation of salts in the soil, samples were taken at horizontal
distance (near the emitter, distance of 25 ¢cm from the emitter and distance of 50 cm from the
emitter) and vertical (depths of 0-20, 20-40, 40-60 and 60-80 cm) and soil electrical conductivity
were measured. In order to investigate the effect of magnetized water on the accumulation of salts
in the soil, samples were taken at horizontal distance (near the emitter, distance of 25 cm from the
emitter and distance of 50 cm from the emitter) and vertical (depths of 0-20, 20-40, 40-60 and
60-80 cm) and soil electrical conductivity were measured.

Results: The results of the comparison of average soil moisture showed that soil moisture
at different distances from the emitters of magnetized water treatment was more than
non-magnetized water and this difference was significant at 5% probability level. Irrigation at
all stages, in different locations from the emitter, magnetized water caused increasing of 3-6.5
percent in all three salinity treatment. Also, the results of the comparison of average soil
electrical conductivity showed that soil electrical conductivity at magnetized water treatment
was less than non-magnetized water and this effect was significant at 5% probability level. Soil
electrical conductivity at near the emitter at the beginning of season, had not significant
different with soil electrical conductivity at the end of season, but at distances of 25 ¢m and
50 cm from the emitter, there was significant different between soil electrical conductivity of
the beginning and end of season. Irrigation with magnetized water caused reduction of
31 percent of soil electrical conductivity than normal irrigation.

Conclusions: Using magnetized water can be improved the management of water in agricultural
and experience deficit irrigation methods. The magnetized irrigation saving water use and
solved the soil salinity problem, recommended for use in agriculture.
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