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Figure 1- Schematic of the experimental design
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Table 1- Variance analysis of the some measured parameters

(mean square) &y po Sk &3yl ey (Source of variation) </ s awio
Quar cv Eu 9a (DF)
12.14"  9.92™ 532" 0.05" 2 REE
(irrigation,I)
0.64 0.80 0.45 0.00 6 ks
(error)
*% % % % Salinit 5
20.48 5.15 2.59 0.08 2 ¢ ¥) opd
279 092 048  0.03" 4 (I%S) ol T o sy
1.44 0.74 0.38 0.00 12 (error) Uas

Kbl o iy ) 50 Jloin] o 53 bjlogs 90 )b iz JSlo sy 4~ g %
* and ** respectively are; significant at 5% and 1% level

LAWY USR] BALYC A PRENCE WP E PR 5 PRES
Table2- Mean comparison of the some measured parameters

Qur (%) CV (%) Eu(%) q.(Lh") B e

(treatments)
okl ST (D)
4.01° 1.98°  98.52%  3.966° wblis nE(N)
3.21° 1.52°  98.87°  4.020° osbliie (M)
5.50° 297 97.40°  3.966° sl (A)
$55 (S)

2.52° 118" 98.82°  4.059°  (Si) ok
4.84° 235% 9823  3.888° (S,) 7dSm’!
5.35° 295 9774 3905°  (S;) 14 dSm’

B85 ()b e iglis LSD 9051 duoyd 0 Jlossl prdaw 53 ity S yidie By S gyl (g 52 p3 a5 SlauSile
Numbers followed by the same letter are not significantly differentns by LSD test (P<0.05)
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Figure 2- Emitters discharge variation as function time in different management treatments and irrigation with non-saline
(Sy) and saline (S;) water
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Table 3- The amounts of emission uniformity in emitters during the experiment

(Days after experiment started) (39,) Clivlo;l £950 51 b

<l loss _—
Wi S ylowd
90 80 70 60 50 40 20 10 1 SHle (Salinity
(Irrigation o0 ¢ments)
treatments)
98.0 98.2 98.5 98.8 98.8 98.9 98.9 98.9 99.2 99.4 N
98.4 98.6 98.7 98.8 99.0 99.0 99.2 99.2 99.3 99.3 M Sy
98.3 98.4 98.5 98.6 98.7 98.7 98.9 99.0 99.0 99.2 A
94.4 96.8 97.1 98.1 98.2 98.3 98.3 98.5 98.8 98.4 N
96.9 98.2 98.3 98.4 98.5 98.6 98.7 99.1 99.1 99.3 M S,
93.6 95.5 95.8 95.9 96.8 97.4 97.7 98.4 98.5 98.8 A
95.0 96.8 96.9 97.0 97.3 98.2 98.4 98.5 98.6 99.0 N
96.8 97.0 97.5 98.0 98.3 98.3 98.6 98.7 98.8 99.3 M S;
81 93.9 95.5 96.4 96.6 97.4 98.2 98.2 98.6 98.7 A
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Figure 3- Mean comparison of the C, and q,,, of emitters in different treatments (Numbers followed by the same letter are
not significantly differentns (P<0.05)
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Introduction: Water scarcity is one of the major problems for crop production. Using drip irrigation as an
effective method in the efficient use of water is expanding in arid and semi-arid regions. One of the problems in
under pressure irrigation during use of saline, unconventional and waste is emitters clogging. There are several
ways to prevent particle deposits in pipes and clogging of emitters. Generally, conventional methods are divided
into two categories: physical and chemical methods. In physical method, suspended solids and inorganic
materials are removed using particles sediment sand and disc filters. In the chemical method the pH drops by
adding acid to water resulting in the dissolution of carbonate sediments. With chlorine handling, organisms (i.e.
algae, fungi and bacteria) that are the main causes of biological clogging are destroyed. However, the application
of these methods is not successful in all cases. It has been observed that the emitters have gradually become
obstructed. Magnetic water is obtained by passing water through permanent magnets or through the
electromagnets installed in or on a feed pipeline. When a fluid passes through the magnetized field, its structure
and some physical characteristic such as density, salt solution capacity, and deposition ratio of solid particles
will be changed. An experimental study showed that a relatively weak magnetic influence increases the viscosity
of water and consequently causes stronger hydrogen bonds under the magnetic field.There exist very few
documented research projects related to the magnetization of water technology and its application to agricultural
issues in general and emitter clogging in drip irrigation method, in particular. This technology is already used in
some countries, especially in the Persian Gulf states. This research was designed and implemented aimed at
increasing knowledge about the application of magnetic technology and its effects on emitters clogging in the
drip irrigation system.

Materials and Methods: A field experiment was carried out in 2011 in Gorgan Agricultural Research
Station to study emitter clogging in drip irrigation using magnetic, non-magnetic and acidic water under salinity
condition. The geographical location of the farm was 36° 55’ N, 54° 25’ E and 13.3 m above mean sea level with
annual rainfall 400-450 mm. The experiment was laid out with a split plot in a complete randomized block
design with three replications. The treatments included three treatments of the management of emitters clogging
including, magnetized water (M), non-magnetized water (N) and acidic water (A) plus using three water quality
levels namely, well water (S,), saline waters 7 (S,) and 14 (S;) dS m™. Two methods were simultaneously used
to magnetize water. In the first method, an electromagnet was installed around the sub-main pipe before the flow
of water to the laterals. The amount of power required to magnetize the irrigation water was 0.03 kW-h of
electricity per m’® of water. In the second method, the permanent magnets (ceramic magnets) were installed
around the sub-main pipe before the laterals. In the second method the power requirement was 0.3 Tesla. To
assess the emitter clogging, discharge and its variations as a function of time, emission uniformity, uniformity
coefficient, and coefficient of variation were estimated and analyzed.

Results and Discussion: The results of variance analysis showed that the effect of different irrigation
management in irrigation system (N, M and A treatments) and different levels of water quality on all parameters
were significant. Statistical comparison showed that in all cases there were no significant differences between
magnetized water and non-magnetized water treatments. However, acidic water was statistically different from
the two types of water mentioned. Both magnetic and conventional indices were examined in this study.
However, no significant difference was observed. But in all cases, using magnetic water is advantageous
compared with using non-magnetized water. The overall results have shown that the use of magnetized water in
this study, in the non-saline water condition, does not offer a relatively higher advantage compared to the use of
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non-magnetized water.

Conclusion: For saline water, insignificant differences were observed between magnetic and non-magnetic
water treatments, however magnetic water was slightly preferable. Most of the indicators that were assessed
showed that acid water treatment was significantly different from magnetic and non-magnetic water treatments.
Thus, acid water treatment is not preferable. Emitter clogging with increase of time and the salinity level of
irrigation water increased; the greatest difference between the treatments occurred in S; and the last irrigation
treatments. Magnetic water up to salinity level of 7 dS m™, had no effect on the flow rate and thus on the emitter
clogging. However, when using saline irrigation water and also with the increase of time, emitter clogging in
magnetic water treatment was lower compared with non-magnetic treatment.
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