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Table 1- Physical and chemical properties of farm soil

EC N Ca Na SBocdl o LA )
pH -1 -1 -1 -1 OM(%) . .
(dSm™) (%) (mgkg™) (mgkg™) (mgkg™) Soil texture  Sand (%)  Silt (%) Clay (%)
7.42 1.49 0.1 120 130 200 0.94 Clay Loam 25 38 37
23lisun! 3590 ola O (o3 beowd 4135 @G- Y Jga
Table 2- Results of chemical analysis of well water used
HCos Cos cl Mg Ca K Na SAR EC
1 1 -1 -1 1 1 -1 _1,05 -1, PpH
(mgr.L") (mgr.L™) (mgrl™) (mgr.L”) (mgrLl™) (mgrlT) (mgr.L”) (meqg.L™) (dSm™)
195.2 0.0 582.2 103.7 258.45 0.0 50 0.66 2.35 6.5

islojl 3 03Liiusl 390 b liog 5l oius - ) S

Figure 1- The Electromagnetic device used in the research
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Table 3- Results of analysis of variance mean squares of traits evaluated in cucumber cv Kish F1

Spao )5 dpas 2,8 9 ogpe 215 . -
Ol s 2alio 4y dgme 5yt o 555 s J;fl)ls 0‘::"“ Sy gdaw
7 - N oro
S.0.V. (df)estl  Fruityield  \water use Fertilizer use Iiumtber of indeF;( Y Leaf area
efficiency efficiency ruits per
plant
)‘,’S . 2 345424.6ns 36.9ns 3337.7ns 192.5ns 15.3ns 53.2ns
Replication
(a) 0)9] CJQAJ *kk dkk * Kkk K,k *hk
4 210108.8 20.7 620.1 61.7 41.0 61634.0
Urea level (UL)
(@) st 6 8426.0 0.3 773 33 3.1 11
Error (a)
L;“MJOLM L.j
Magnetized 1 356997.0"" 39.2"" 5664.2" 5717 1.6™ 37623.17"
water (MW)
TawX aablize U
o39) 4 14683.0™ 25" 1379.4" 16.0” 8.2" 8183.8™
ULXMW
Sl 10 8506.1 05 67.7 25 3.9 3564.3
Total error
() &1y e ps - 5.8 4.9 19.0 5.8 49 47

Cross validation

Lo > B g Y /Y e )3 5 e i A g *F Gy Lo yee NS
ns: no significant; * ™ and T significant at 0.1%, 1% and 5% respectively.
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Table 4- Comparison of the mean effects of fertigation on measured traits in cucumber

o b)-SJ.o.C yid)m‘_?ﬂ-)ls ;,S‘.é-,.tmdl,ls dgwo dlaxd Sy haw Judg IS Las L

- s Yield Water use efficiency Fertilizer use Number of Leaf area Chlorophyll
reatment (t/ha) (kg/m?) efficiency (kg/kg) fruits (cm?) index
— 100% 47.4a 16.7a 33.3b 31.9a 1427 4a 41.1ab
_3) % 75% 46.4a 16.3a 41.4ab 30.1a 1294.7b 44.0a
g 50% 41.6b 14.6b 40.6ab 26.9b 1269.4b 40.0b
& % 25% 38.9b 13.1c 57.4a 25.8bc 1233.7b 40.5b
0% 35.6C 12.5¢ --- 24.1c 1149.6¢ 36.7¢c

Wl Iy gime gy dopd B sl s 53 ¢ygiw b )d S yidie Bgp gl)b sl ko
Numbers followed by the same letter in the colmens, are not significantly differentns (P<0.05).
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Table 5- Comparison of the mean effects of magnetized water on measured traits in cucumber

s b)s"'“c <! d)..m ‘—*"")ls '555 Jf“ d‘)ls oga0 KTy ‘Sﬁ E"*" J.@g).ls Q»Lw
7o Yield Water use efficiency Fertilizer use Number of Leaf area Chlorophyll
Treatment 3 . - .
(t/ha) (kg/m?®) efficiency (kg/kg) fruits (cm?) index
Magnetized 44.9a 15.8a 58.5a 29.1a 1310.4a 40.7a
water
No magnetized 39.1b 13.5b 27.8b 26.4b 1239.5b 40.2a
water

Wl s gime gy wopd B s s 53 ¢y5iw o )d S yidie Bg iy )b b Siko
Numbers followed by the same letter in the columns are not significantly differentns (P<0.05).

S gl

bwgio Giali 8l Conge (cublisn I L jLs sty L]
Joi) 25 (3m0)3 OIV) @pe yia Bl Vo IA (i 0 S o o
i Sy g o s ialidl e bolize ol b (s5ll (0
5 sk sbol ol i Ll b Yiainl 305 o ol ady) buwgs
ol ol iy 4Bl I3l Jslo 55 O ()lid pusilty a5
ORI A > iz b ediee Pt Sp sl 3 Jole
ol g a8l Ll sl uem olise ol dge g o wis
33)5 (o Lo gl (SaedS g s A3y Sl &5 ola(i90)90
0SSy JS o g oS 2lasi Coles )3 90 Fte
Ol (A) phlSen g 15505 ialofl glis (VA V) iy o a8
S s bawgio ublise (i ) (325 )4 (ol 1,8 0
S Gl (s JB sl ]y (584065 3 )Slas 9 Sy

Voo sledd 3 S v (Sle (Pt Sl Gl 5
A Cond 45 0D Juobs (mipe yio Slo VFYV/F) o9l 568" oy
Y¥) aope o silaw YWYIA gz y0 yio il VIFA/S) sald jlog
Sy o bawgio M (P Joas) il BMS] (o)
L (4oyd YO 5 0 YD) 0y9l 555 slajles plo 3 ,L3 slaass
) 32 )b gime SNST cpl sals Jlowi b g 45 5 ine ;0050
VI 5 V/E YIS Ly oo siosils AE/Y o WA/A NFO/Y g s
@ olFie 1) oggl 395 Span 3 )ld Sy v Sl (40
adls bgype L3l g,y (i 4l 1 gy 18
(sl o g o po Slo sk LS5 5 51 (slo g
Mo Bl Gk olS )3 gy Olie 42 cplpli )l dls
A delgs 55 Sy don )3 D98 0 MWF B9 n S LR
cilize goaw Jlosl 1285 aoeis () LS 5 (S (YF)
A Sy g 2 g oisme 6 el S olS (5595

1538 esalitio )3 59y p oalesl (b (F) oylSen 5 (Ko
Ol el (Jgdoe (Ao g ()9t it gshaw 28
5 bl s Jolite 151 gl b Sy o)l (as s Jlo e
293 32 330 Lt (ALl (055 (5988 )3 (Span gy HlMe
O30 295 Sl (Rl b oS Sy Jidg)IST l5ee e ]
(+) €l il ord by

395 i O30l 298 o0 oaalie F Jgl> ol 4 g |
9 J=29)5 Olie Gl cge 00> VO aw B (B pas o)
Ol foygl 35 20y Vo haws) ol Sl Lol A5 Sy (S
S o)l padls wopp V¥ ials el (ks 398 Spas
OFgr 295 &5 335 (o it iz F Jgko ls (bl S
Ly Gl e o) YO o s ol Bpuae SLS
(V) 23,5 ol i)

039) 295 Ciglisie rshaws 5 (pmeblite Ol Jlog (S o0 @l
oy 3 (¥ JS28) 3 (Ui S SIS jasls (ke
meboline Ol )l 13 Sy Jdo )l (el baugio oyl 358
Al jless L duglie 53 .8l il paablise pd Of 4 Cans
Ol 0y s bt Ol 003 o 05l 358 )
VAN L YIY) (mnbline O oyl 395 00 )3 YO Jlas ,d ls sime
Sloygl 598 a0y a0 )loss 3 (tlil cp SS9 (moyd
355 Soyd yauo Hlo 0 A5 Jols (doyd /L /YY) bl
Lawgio Lol s slodigy 6 lulosS pis 39 by ¢ susbliio Ul o
Ol 2L 9y )51 53 0 Sty S Jidg)lS a3 ls
5 Sl @l ol Ol (e s S (695 ¢ mabliie
M balid ol )3 9-b e )k O (S § Cusls
Ay 0dd Filn o olS lp popied BB 238 Sl jais
(Y 5 Y8) ol o (el oS aity) by (2l olgo 5 Ol e
mblize Ol Jlass )3 (555 e (talbl el 18] Ll &S



AN )Qéagf)éésfsgid)m»‘sﬂ)wséﬁ:xaﬂﬁ%gi,a)ﬂé’fdwwﬂ

1800
1600 -
1400 -
200 A

O Magnetice Water

B Non Magnetice Water

a a

Sy
[N
o
o
o
.

Leaf area (cm?)

800 -
600
400 A
200 A

100% 75% 50% 25% 0%
0)gl 395 o

Urea Fertilizer Level
O 90,90 555 ok Jliie @151 (il duglio Y IS5
S b 1 oo lida

Figure 3- Mean comparison of interaction effects of urea
fertilizer levels and magnetized water on leaf area
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Figure 2- Mean comparison of interaction effects of urea
fertilizer levels and magnetized water on Chlorophyll Index
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Figure 5- Mean comparison of interaction effects of urea
fertilizer levels and magnetized water on yield
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Figure 7- Mean comparison of interaction effects of urea
fertilizer levels and magnetized water on urea fertilizer use
efficiency
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Interaction of Urea Fertilizer and Magnetized Water on Yield and Water and
Fertilizer Use Efficiency in Cucumber (Cucumis sativus cv. Kish F1)
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Introduction: In arid and semi-arid regions such as Iran, water shortage and soil absorbable nutrients
deficiency are limiting factors of plants growth. Nutrient deficiencies are compensated by chemical fertilizers.
The main issue in fertilizer consumption is to use the optimal amount of fertilizer that increases water and
fertilizer use efficiency. One of the newest and most effective approach for efficient use of water in agriculture is
to magnetize the irrigation water. For producing magnetized water, it is crossed through a permanent magnetic
field. By crossing water through a magnetic field, its physical and chemical properties improve. The aim of
current research was, investigating the effect of urea fertigation by magnetized water on yield, water and
fertilizer use efficiency in cucumber cv. Kish F1.

Materials and Methods: This study was performed as split plot experiment based on completely
randomized block design with three replications from June to November 2018 on cucumber cultivate Kish F1 at
the Research Farm of Agricultural Faculty, University of Zanjan, Iran. The treatments consisted nitrogen
fertilizer levels at 5 levels from urea source (0%, 25%, 50%, 75% and 100% crop fertilizer requirement) and
irrigation water (magnetized and no magnetized water). The treatment of 0% urea fertilizer and no magnetized
water were considered as control. For crops irrigation, tape-drip irrigation system was used and for magnetizing
of water, an electromagnetic field with 0.1 tesla was used. The crop water requirements were calculated by FAO-
Penman-Monteith Approach on a daily basis using on-time weather parameters data of Zanjan Station. The
irrigation frequency was 3 days. During the growth period, fertilization was done as fertigation approach on four
times (15%, 30%, 30% and 25% of total crop urea fertilizer requirement). The first fertilization was applied 45
days after planting and the rests was carried out as 10-day periods after first fertilization.

Results and Discussion: The effect of urea fertilizer levels were significant at 0.1% level on yield, water use
efficiency, number of fruits and leaf area, at 1% on chlorophyll index and at 5% on fertilizer use efficiency.
Magnetized water was significant at 0.1% level on the all evaluated traits, except chlorophyll index. Treatment
interaction effects were significant on water use efficiency, urea fertilizer use efficiency and number of fruits at
1% and no significant effect on the rest of traits. Compared with control, the highest and lowest increase in mean
chlorophyll index were in 75% and 0.0% urea fertilizer level and magnetized water (21.1% and 0.4%
respectively). At any urea fertilizer level, mean leaf area in magnetized water treatment was greater than no
magnetized water treatment. Maximum and minimum difference between magnetized and not magnetized water
treatments were in 25% and 0.0% urea fertilizer level (155.8 and 143.6 cm?, respectively). Based on treatments
interaction, maximum mean of fruits number, achieved in 75% urea fertilizer level-magnetized water (32.8
number). It was 47.7% more than control. Maximum mean of cucumber yields with 50.3 t/ha, were in 75% urea
fertilizer level-magnetized water that it increased 17.9, 2 and 3.8 t/ha compared with control, 100% urea
fertilizer level-magnetized and no magnetized water, respectively. Results showed that application of magnetized
water to irrigate plants, increased water use efficiency. Maximum water use efficiency achieved in 25% urea
fertilizer level and magnetized water as much as 17.7 kg/m®. The trend of variations in mean water use efficiency
showed, in no magnetized water, by reducing the application amount of urea fertilizer, averages of water use
efficiency decreased but in magnetized water treatment, the trend of variations were incremental from 100% to
75% urea fertilizer level. On results, at each level of urea fertilizer treatment, using magnetized water for plant
irrigating, increased mean of fertilizer use efficiency compared no magnetized water treatment. Maximum
difference between means of urea fertilizer use efficiency at magnetized and no magnetized water was achieved
in 25% urea fertilizer level as 74.3 Kg/Kg (367%). The results also showed, the trend of variations in mean urea
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fertilizer use efficiency at no magnetized water were decreasing from 100% to 25% urea fertilizer level but at
magnetized water, the trend was increasing.

Conclusion: based on results of the current research, the optimum urea fertilizer level in Zanjan Region for
cucumber is 75% urea fertilizer requirement, which by applying magnetized water to irrigate cucumber plants,

mean of yield increases. In this case, in addition to save 25% of urea fertilizer amount, it is also prevented
environmental problems.
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