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Introduction

Considering the value of water in agriculture and the limitation of this important and vital resource and the
existence of intermittent droughts in the country, saving in consumption and optimal use of available water seems
necessary. Today, utilizing saltwater is considered one of the practical and effective approaches to minimize water
consumption while achieving acceptable economic performance. Given the scarcity of freshwater sources, the
utilization of unconventional water for strawberry cultivation holds significanteconomic importance. Through the
application of innovative technologies, such as magnetic technology, the modification of these water sources can
lead to increased quantitative and qualitative yields of agricultural products. Salinity stress, which alters the water
and nutrientabsorption patterns, directly impacts the plant'syield in terms of both quantity and quality. Strawberry
is an important commercial product, and the quantitative and qualitative increase of its yield is emphasized from
different aspects. The purpose of this research is to the effect of salinity stress under the influence of a magnetic
field on the yield and yield components of the strawberry plant.

Materials and Methods

The purpose of this research was to investigate the effect of salinity stress under the influence of magnetic
fields on the yield and yield components of strawberry plants. The factorial experiment was conducted in the form
of arandomized complete block design with three replicationsin 2021 and 2022 in Neka city. The control treatment
included full irrigation in all stages of plant growth with normal water (non-magnetic). The treatments include the
type of irrigation water at two levels (Non-Magnetic Water (W1) and Magnetic Water (W2)), and water salinity
was at three levels (0.86 dS/m (S1), 20 mM sodium chloride (S2), and 40 mM sodium chloride (S3). The
strawberry plant of the Silva cultivar was cultivated in 3 X 4-meter plots with a row spacing of 40 cm and a between
the spacing of 40 cm. Magnetization of irrigation water was created by passing water through a permanent magnet
with a magnetic field intensity of 0.3 Tesla. The salt used for salinity stress was laboratory sodium chloride. The
used irrigation method was drip (tape), and the amount of irrigation water and irrigation cycle was done according
to the needs of the plant. Soil moisture monitoring was used to calculate the amount of applied water.

Results and Discussion

The results of analysis of variance showed that the effect of the irrigation water type and different levels of
water salinity on the length, diameter, number of fruits per plant, fruit weight, biomass and plant yield was
significantat the 1% probability level. The effect of water salinity on the number of fruits per plant was significant
at the 1% probability level and on the fruit length and fruit diameter at the 5% probability level. The interaction
effect of irrigation water type and water salinity was also significant at the probability level of 1%. On average,
during two years of strawberry cultivation with the application of a magnetic field, the length, diameter, number
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of fruits per plant, fruit weight, biomass, and plant yield were increased by 9.76, 14.14, 23.05, 27.60, 27.08, and
28.36% respectively. The introduction of 20 and 40 mM sodium chloride resulted in a decrease in the physical
characteristics of strawberry fruit and overall yield. The most significant reduction was observed in the number of
fruits per plant at the salinity level of 40 mM sodium chloride, exhibiting a 56.69% decrease compared to the
control treatment.

Conclusion

The growth of population and expansion of agriculture on one hand and the demand for more harvesting from
limited water resources on the other hand, make it necessary to increase water productivity. Lack of water and
competition for water resources has caused research to be done in order to reduce water consumption and preserve
its resources. Therefore, searching for ways to reduce consumption and preserve water resources is of great
importance. One of these methods is using magnetic water. The results of the research showed that the use of
magnetic water technology caused a significant increase in the yield and yield components of strawberries
compared to the control treatment. In addition, the salinity level of irrigation water had a significant impact on the
yield and yield components of strawberries, with the highest yield observed in the treatment without salinity stress
when using magnetic water technology. The findings of this study indicate that the application of magnetic water
technology can enable the use of low salinity levels and lead to improved strawberry yield.
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Table 1- Chemical characteristics of the water used

Qo £ EC oH Ca Mg Na Cl HCO3
Source type (dS/m) meq/I
ok 0.86 7.2 12.6 1.3 4.4 2.4 9.7
Well water
o3 uiblide ! 0.61 7.1 10.9 1.1 35 1.9 8.7

Magnetized water

as )50 SB lonsd 9 (K38 Oluogas -F Joaa
Table 2- Physical and chemical properties of farm soil
(1) SB swa JSuid lyd

f’f Soil-forming particles (%) S ocaL Pb p EC S oS ©I97
(o sl) o w5 Soiltexture  (9/cm®)  H  (dS/m)  OcC (%) &
3.5 o o

Depth(Cm)  Clay  siit sand TN (%)

0-30 22.35 37.82  39.83 Loam 1.52 7.3 1.58 16.9 0.19
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Table 3- Analysis of variance of the effect of the irrigation water type and different levels of water salinity on the physical
characteristics of strawberry fruit

S Jlw kS oo &3l s Wgs g2 45 Do S oga0 Job dga0 yhad
Year of Sour?,es C.han e Degrees of Number of fruits per Fruit Fruit
Cultivation g freedom plant length diameter
Bf”f( 2 3.56m 5.96" 4,03
0oCl
Sl g5 1 488.78** 930.18%%  763.55%
Type of irrigation water
\Fe. <! d)lj"”"_ 2 847.36%* 279.47% 238.89*
2021 ) waFer salinity ‘
ol 698 % oylel Ol gy
Irrigation water type x water 2 12.96** 45.03** 26.90**
salinity
E”;; 10 0.37 1.02 0.89
ot - 7.23 10.45 9.87
Coefficient of variation (CV)
Bf*:( 2 2.56m 5.6 4,98
0Cl
sl gy 1 500.76%* 970.08**  75130%*
Type of irrigation water
VE <! L‘)Ij*z_ 2 815.22%* 250.12* 211.59*
2022 ] Wa.ter sal |n!ty o
< pgi x ool Ol ey
Irrigation water type x water 2 13.50** 50.09** 31.88**
salinity
E”” 10 0.25 122 113
rror
s i
G 5.67 12.24 10.89

Coefficient of variation (CV)
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,and ": significant at p <0.01, p <0.05, and non-significant, respectively
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Table 4- Comparison of the average effect of the irrigation water type and different levels of water salinity on the physical
characteristics of strawberry fruit

cuiS Jlw & > dga0 Dy 0 3
Y y f Jalye N 9‘3;" g ffw't 2 Jsb F t%;’w t
ear o Factor umber of fruits per Fruit length (mm) ruit diameter
Cultivation plant (mm)
¥ o blise 1530 a 40.67 338la
2021 Gl ol gy Magnetic
Type of irrigation water ‘_;Mlotn,..c 1247 3759 b 29.53 b
Non-magnetic
e 18.96 a 4175a 33.28a
i Zero
<l so9e v.
(Vo o) 20 13.22 b 38.41b 31.45b
water salinity (mill molar) f.
947¢c¢ 37.24b 30.28b
40
' o bliss 14.97a 41174 35124
2022 Gl ol gy Magnetic
Type of irrigation water w,JoLM)A:_ 12.13b 36.98 b 3086 b
Non-magnetic
e 18.98a 4185a 33.60a
i . Zero
<l 9o v.
(Vo ko) 20 1345h 38.46 b 31.78 b
water salinity (mill molar) f.
40 8.22¢ 36.92b 30.44b

o o sime gl (ghld doyd gy Jlon] a3 LSD (g0l ool p ygiw o 53 diliie B9 > (sl (sloySilis
Averages with the same letters in each column are not significantly different based on the LSD test at the five percent probability
level.

Josb 5 S 5 (oot o (sln gl b oin 3 talS
Sy9d G5 o8 LS (ol balg) 53 s doxaS by Jsho (08
Idrees ) 5905 oo LS gy o yadlis ials Caw a5 Cul

a g bl odd &)1 0 Jodo 0 (S,8085 5,Sles (glin]
5 0395Cuj w0 039 2 2l 593 5 ol g5 g
&9 Jlite plad jb pxe doyd S et o )0 gy > Slas



VP 5ui — 310 ,3 F o)lods FY wl (S gl @i YVY

sladsSge o ollg)aly 5 (Sorken ladign (puiblise (i
Mo 5 inlS Ul oo SRS domdi 53 5 0 42uSd
s> 4ol )3 olS 3l 350 (Sase Mol i 53 5 oo a8
dpdie e 1y Jpame CueS GRIEE Coles 3 5 ead
ohSer o ally, (Khoshravesh and Kiani, 2015)
Lol & w8 5055 (Yadollahi et al., 2022)
g &l 5,Sles gduo > AF (158l cely lawgio jobo 4y ublize
Gl s (Ss Ol Gpas ygope e AV
(Nikbakht et al., 2014) ;],San 5 couss A5 ugblite s
P ol Gpae soe 5 5 0is Sy daw o Wb L
b Ll aed A g MY A0 e pa amablize O s
Ll ol (Khoshravesh et al., 2021) 1, Ken o (b9, 59>
g el el el oS )28l bl ] o5
HE dlge Gl g oad pnblite OT L oas )bl slaydy 03

A bl i o S

5o (339 3 2l 195 9 )l Sl g9 Bl Silhe aslie

Wl 0ad 03y L5 £ Jgde 0 (5,800 5,Slos 5 0365 Carms
w..:.‘ol.».x,o ui )Lo.u PR, .)).i.l.o& 9 0395 Cum § 0ga0 (49 )JJ‘.DA
il o )> (I3l cpl g 48 (publisn pd Of jlas 1 jt
2 0ase (339 camabline e Jlasl b ad b jme dopd gzl
Mmool wabliae e slaylad 4 Caws doyd VOISO
£33 9 Jgl Jlo 53 amblize (glajloss ;5 0355 jlads bl
Glajles 4 Caws dop YAFD 4 YOIOY Cwiga cus
P Gy 0Slas Hlade cab b pxe ol ablise e
s VWYY gy cuiS pod 9 Jgl o 0 (auublize (sla)logs
ixe o)l wublisope slajles & Cows Joyd YOIV
i dlge 5 Ol Gls (il b wblise O (5 Jgis) cusls
ol ygee b (Nikbakht and Talei, 2019) 54u5 o0 LS 3,Slas

A0 3,8 Mes glial g1 O (5y9m Alitie Tobaw 9 )kl T £95 JT il ly 525 -0 Jgaa
Table 5- Analysis of variance of the effect of the irrigation water type and different levels of water salinity on the yield
components of strawberry

S Jlw kS oo LS 2980 (339 2393 Cam gy g 3ySlos
Year of Sourzes C.han . Degrees of Fruit Biomas; Yield of each
Cultivation g freedom weight plant
B‘f"’k 2 4,93 5.37" 3,37
0Cl
sl gy 1 437.20%% 254347 1552.08**
Type of irrigation water
VE- - Tl d)IB‘*‘ 2 698.14** 3620.11** 2165.09**
2021 . Wa:'er sa |n!ty i .
lgd x il Ol gy
Irrigation water type x water 2 11.19** 175.66™* 101.30**
salinity
e 10 0.19 2.08 1.30
Error
Nt - 5.86 14.19 12.56
Coefficient of variation (CV)
Bf"’k 2 6.52m 7.1 5.96™
0Cl
sl o gy 1 47981%*  2680.08%*  1674.46%*
Type of irrigation water
Vo) T' 61’;‘_ 2 750.80%*  3802.28** 2306.64**
2022 ) Wa;er Ssa mEty i ‘
<l x sl ol e
Irrigation water type x water 2 10.45** 201.77** 119.62**
salinity
s 10 0.16 2.30 117
Error
S o - 5.52 14.67 11.32

Coefficient of variation (CV)
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,and ™: significant at p <0.01, p <0.05, and non-significant, respectively
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Table 6- Comparison of the average effect of the irrigation water type and different levels of water salinity on the yield
components of strawberry

CuiS Jlw Jalge 0950 (39 5355 &g 3,5dos
Year of Factor Fruit weight Biomass (gr) Yield of each
cultivation (gn) 9 plant (gr)
P i L“ 17.81a 219.08 a 150.30 a
Gkl ol gy Magnetic
Type of irrigation water ‘_,*.Jolm,..c 13.07b 17453 b 114.32 b
Non-magnetic
v e 17.45a 25341 a 171.32a
2021 Zero
T‘l_ ‘5’9‘3_ v 15.44 ab 193.72b 131.74b
Water salinity (mill molar) 20
:0 13.43b 143.28 ¢ 93.88¢c
B bl L“ 172.29 a 214.71a 152.89 a
Gl ol gy Magnetic
Type of irrigation water w,JoLM)A:_ 13.76 b 166.89 b 12205 b
Non-magnetic
' e 17.57a 247.30 17854 a
2022 Zero
T‘l, ‘5’9‘;, v 15.59 ab 180.28 b 137.83b
Water salinity (mill molar) 20
:(’) 13.42b 144.82 ¢ 96.05 ¢

o o sime gl (ghld doyd s Jlos] a3 LSD (g0l olasl p ygiw o 53 diliie B9 > (sl (slySilis
Averages with the same letters in each column are not significantly different based on the LSD test at the five percent probability
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