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Effect of Magnetized Water and Priming on Yield of Morphological Traits
of Plant Radish under Drought Stress
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Abstract

Many scientists have discovered the useful effects of magnetic field in agriculture and are have become interested because cheap and eco-
friendly technique. The purpose of this study was to investigate the effect of magnetized water and priming with magnetized water under
drought stress on some morphological traits of radish plant. The experiment was carried out with factorial experiment in completely
randomized design with three type water treatment, four priming treatment and three irrigation deficit treatment in four replications in
greenhouse ferdousi university of mashhad. After harvesting, root cleaning was performed, and the most important morphological indices
including fresh and dry weight of three plant parts, tuber length and diameter, leaf area, tuber density, root length and tuber volume and root
volume were measured. Results showed that with increasing drought stress all measured traits decreased but the use of magnetic water has
improved all the traits, So that the simple effect of magnetized water for one hour increased leaf area, shoot and tuber dry weight, shoot, root
and tuber fresh weight, root length, diameter and tuber length and tuber and root mass by is respectively 15, 24, 56, 20, 48, 80, 11, 11, 31, 85
and 50 Percent but in priming treatment, leaf area, fresh and dry weight of shoot, tuber fresh and dry weight and tuber density had no
significant effect. In general, the results showed that magnetized water protects radish plant as a protective agent against drought stress and
cause increasing plant yield and decreasing water consumption.

Keywords: Deficint irrigation, magnetized field, root, tuber.
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Table 1. Physical and chemical properties of the soil used in the experiment

Clay Silt Sand OC OM

. Nitrogen Phosphor Potassium Ec Bulk density
Soil texture - ) - H
% (mgkg®)  (mg.kg™) (mgkg®)  (msiem) P (gr/cm3)
Sandy loam 11 115 775 048 0.84 51.8 6.1 125 2.52 7.52 143
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Figure 1. Magnetization device
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Table 2. Analysis of variance of the effect of experimental treatments on morphological traits of radish

Shoot

Tuber

Leaf Shoot Dry Root Dry Tuber Dry Eresh Root Fresh Fresh Densit Root  Tuber Tuber Tuber Root

Treatments df Weight ~ Weight ~ Weight - Weight - Y Length Length Diameter Mass Mass
Area - “gn) @ @) VeI T Wit (kelem2) Tyt Tem) mm) ) (o)

* (gr) * (gr) T * * * *

[ 3 121™ 241" 3.55 2.14™ 0.69™ 3.28 2.38™ 0.76™ 7.49 3.91 5.45 390" 1235
M 2 322" 926" 0.40™ 13.88" 4.84" 13.11" 2054  0.61™ 5627 17.98" 816" 25307 48.15
1 2 386 356" 0.74™ 3.24" 453" 1.44" 5.22" 164™ 634" 613" 6.98™ 855" 256"
P*M 6 0.66™ 0.90™ 0.38™ 1.46™ 057" 1.05™ 0.55™ 1.41™ 1.25™ 0.78™ 1.85™ 1.91™ 370
p*| 6 054™ 095" 1.59™ 0.26"™ 1.04" 3.34™" 156" 2317 2.14™ 0.63™ 1.38"™ 0.43™ 351"
M*] 4 062™ 2647 5.14™ 1.47™ 1.22™ 1.85™ 2.68" 0.37™ 0.34™ 113" 3.11 5617 255
P*M*| 12 054™ 2417 2.30" 215" 0.82"™ 5.47" 356" 0.63™ 0.76™ 057" 1.64™ 147"  3.84"
Erorr 108 147.74  0.007 0.0001 0.048 0.574 0.019 6.121 5.088 1926 0.252 0.088 5.39  0.0012

ns, * and **: Indicate non-significant, significant at the 5% and 1% probability level, respectively
I: deficit irrigation

P: Priming M: Water type
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Table 3. Comparison of mean effect of priming (P)
treatments on morphological traits of radish

Root Tuber Root Mass

Treatment Length Diameter Length Tuber
(cm) (cm) (cm) (cc)

P1 7.41° 2.10° 217 572%
P2 7.94% 2.05° 2.12° 4.6°

P3 8.24° 2.26® 227  6.01°

P4 8.92¢ 2.42¢ 2.38° 6.36°

Means in each column follow by similar letter(s) are not significantly
different at 5% probability level, using Duncan’s test.

P1: non-prime seeds — P2: prime with distilled water — P3: prime with single-
pass magnetized water — P4: prime with magnetized water for one hour.

Table 4. Comparison of mean effect of type water (M)
and deficit irrigation (1) treatments on morphological
traits of radish

Leaf Shoot Fresh Root Tuber
Treatment Area Weight Length  Diameter

(em?) @) (cm) (cm)
M1 38.41° 2.21° 7.81° 1.88°
M2 43.41% 23 7.89° 2.26°
M3 44,23 2.66% 8.67° 248
11 30.37° 2.16° 7.58° 2.05°
12 45.91° 263 857 2.4
13 40.78° 2.38% 8.23° 2.18°

Means in each column follow by similar letter(s) are not significantly
different at 5% probability level, using Duncan’s test

M1: distilled water — M2: single-pass magnetized water — M3:
magnetized water for one hour

11: irrigation 40% - 12: irrigation 70% - 13: irrigation 100%
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Table 5. Comparison of mean interaction effect of
priming and deficit irrigation (PI) treatments on
morphological traits of radish

A0l el My Do ol My Jlas 4 by 0

6)@(,5 Slad 3 el ol ald Gl 4 Cand (Gho s
Root Fresh Weight ~ Density  Root Mass

Treatment 2 . Z.
r kg/cm cc = L - -
i O.(ggzw (gggabcde) 0(.13)" odalie V/VA . L:A le )LA:J @ _laj;ja S SLQ; R
PL 12 018" gl 013 S oleg hlie 1 edasOlil & (V) ol 3 s
13 0.31" 977%™ 018" g e JlEe A ekazo N
b bed od - -
R 03 o o1 s & b s Sl e 2k GlS 5
13 0.26™ 10.42% 0.18" . AT { .
P3 12 0.36® 7.91° 0.22° . . i . oL
13 0.24% 10.74° 0.18" 03 Al e Cde 5o el ol el jled 4 S
11 0.36® 956" 0.18 et s sl
P4 12 0.48 9.78% 0.17™ = RS RS o L Keol Sl ol o
13 0.24% 8.33%* 0.17* ers R * 7

Means in each column follow by similar letter(s) are not significantly
different at 5% probability level, using Duncan’s test.
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Table 6. Comparison of mean interaction effect of type water and deficit irrigation (MI) treatments on morphological
traits of radish

Shoot Dry Weight Root Dry Weight Tuber Fresh Weight Tuber Length Mass Tuber ~ Mass Root

Treatment (@) () (o) (cm) (co) (co)
11 0.3% 0.04% 3.62% 7.39¢ 3329 0.14°
M1 12 0.28% 0.04° 5.01% 8.37%° 4.74% 0.14°
13 0.28% 0.04*° 3.27° 7.68% 3.3¢ 0.16%
11 0.27° 0.04" 5.38™ 7.4% 5.55% 0.15%
M2 12 0.33% 0.04%® 5.97™ 8.26% 5.91™ 0.17%
13 0.3« 0.03¢ 7.07° 8.03> 7.14° 0.14°
11 0.3% 0.04% 6.09% 7.95% 5.87% 0.19%
M3 12 0.4° 0.04% 8.94° 9.1 9.68° 0.21%®
13 0.37% 0.05° 6.36™ 8.97% 5.56% 0.22°
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Table 7. Comparison of mean interaction effect of
priming and type water (PM) treatments on
morphological traits of radish

Treatment Mass Root (cc)
M1 0.1¢
P1 M2 0.13°
M3 0.2%
M1 0.15™
P2 M2 0.14%
M3 0.2%
M1 0.16°
P3 M2 0.2%
M3 0.21?
M1 0.16°
P4 M2 0.14%
M3 0.222

Means in each column follow by similar letter(s) are not significantly
different at 5% probability level, using Duncan’s test.
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Table 8. Comparison of mean interaction effect of tree treatment (PM1) on morphological traits of radish

Treatment Shoot Dry Weight ~ Root Dry Weight ~ Tuber Dry Weight Root Fresh Weight Tuber Fresh Weight  Root Mass

(gn (gn (gn (gn) (gn (c)

11 0.23 0.03°0 0.379K 0.15" 3979 0.067

M1 12 0.23" 0.030ccef 0.4efohiik 0.23°0N 4.06%M 0.11%

13 0.28feN 0.04"0 0.29% 0.23°%n 277 0.13*

11 0.26™™ 0.04™0 72 0.23" 4479 0.13"

P1L M2 I2 (0320cefohiy 0.04"Xf 0.peefon 0.18" 6.98%1 0.13
13 0.3200defohii 0.03%1 Q. 72000t 0.28°%n 7.96%% 0.13*

1 0.36%°U 0.04™1 0,59y 051 7.07% 0.19™

M3 12 0.28¢¢feNi 0.03¢ 0.8% 0.14' 10.51% 0.16%

13 0.27°%foni 0.04™ 0.5g°feni 0.43> 5.4 QMo 0.24%

1 0,357 0.04™19 0.47%0nK 0.03% 354 402

M1 12 0.25% 0.03° 0.35"k 0.19"" 3,77 0.19

13 0.3300efohi 0,040t 0.39""ik 0.330cefn 2.87" 0.2

11 0.337xeum 0.047% 0.48%0mK 0.28" 5.05°0 0.13"

P2 M2 12 0.3200defohii 0.04™ (.45 0.3¢%fohi 4,5°%0h 0.17%*
13 0.26°%" 0.03% 0.49%fnik 0.19" 7.08% 0.13

11 0.27%0m 0.039 0.4k 0.38™U 4.46™ 0.16®

M3 12 047° 0.040cf 0.9® 0.48> 8.79™ 0.24°

13 0.38%~ 0.05™ 0.32% 0.28°%n 3.11" 0.21%°

11 0.3%eTm 0.04™ 325 0.37%9" 31" 0.13"

M1 12 (0.330cdeohii 0.040ccef  5gbedefoh 0.21 7N 5.3gfoni 0.17%*

13 0.25%" 0.0450f 0.52c4efohik 0.21%" 4,20 0.17%*

1 0.23 0.04%= 0. 5Pk 0.37%9 6449 0.17%

P3 M2 I2 0,36t 0.05% 0.67%cf 0.48™ 628N 0.25°
13 0.38% 0.04"00 0.72%~ 0.25°%" 6.84%1 0.17%*

1 0.3 037w i 0,37 6.79%9 022°

M3 12 0.3%ef 0.03%@ 0.64%efn 0.3900ef 1157® 0.23%

13 0.41% 0.06 0.4g¢fohiik 0.52° 44500 0.19™

1 0.34mcer 0.03% 0379 0.427% 3.839 0.18™

M1 12 0.3%efani 0.04™¢e Q. 72000t 0.28°1n 6.81%0 0.17%*

13 0.26%" 0.04 0.24% 0.37%foni 3.22" 0.13

11 0.26%9" 0.03™9 58 0337 5570 0.16®

P4 M2 12 0.33edefonii 0.04™ 0.5 cdefonik 0.25°%n 6.050€0N 0.13
13 0.24" 0.03% 0.52c4efonik 0.26°" 6.4 0.13

11 0.26%9M 0.05" 0.67%%°Y 0.33°en 6.03%0M 0.2

M3 12 047° 0.04%d 0.71% 0.87% 4.86°Mi 0.2

13 0.43% 0.03% 0.93 0.16" 12.39° 0.24°

Means in each column follow by similar letter(s) are not significantly different at 5% probability level, using Duncan’s test.
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