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ABSTRACT---- A pot experiment was carried out to study the effect of magnetized water on some growth characters
of broad bean (Vicia faba L.). The experiment was arranged in completely randomized design (CRD) with four
different treatments of magnetized water and tap water as a control. Results indicated a significant increase in plant
height, number of leaves, leaf area, fruit length, weight of 100 seeds. The results also showed a significant increase in

some elements (K, Ca and Mg). The shoot and root fresh and dry weight and chlorophyll content expressed a
significant increase compared to control.
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1. INTRODUCTION

Modern agricultural efforts are now in search of an efficient eco-friendly production technology based on physical
treatment of seeds and water; these physical technologies are safe for environment and frequently change the course of
some physiological processes into increased vigour and improved plant development at later stage [1]. The magnetic
field can be used as an alternative to the chemical methods of plant treatment for improving the production efficiency [2].
In Sudan the available studies and the application of magnetic water in agriculture is very limited, therefore, the present
work aims to study the effect of irrigation with magnetized water on germination growth and yield of broad bean (Vicia
faba L.).

2. MATERIALS AND METHODS

Plant materials:
The broad bean seeds were obtained from the Agricultural Research Centre, Shambat.

Magnetic device:
The device used for water treatment was funnel shaped obtained from the local agent of (Magnetic Technologies
L.L.C. Model Na MFLa, Dubai, U.A.E.).

Seed Germination:
The seeds of broad bean with uniform size and without seen defect were arranged to five treatments as the
following:
1. The first treatment, seeds were irrigated with tap water (the control).
2. The second treatment, seeds were irrigated with magnetic water (once).
3. The third treatment, seeds were irrigated with magnetized water (three times).
4. The fourth treatment, seeds were irrigated with magnetized water (four times).
5. The fifth treatment, seeds were irrigated with magnetized water (six times).

The germination tests were carried out at laboratory conditions. The experiment was conducted as completely
randomized design with three replications. Germination tests were performed according to the guidelines issued by the
International Seed Testing Association (ISTA)[3]. During the experiment the germinated seeds were counted daily and
water was added according to the necessity.

Pot Experiment:
The soil used in this experiment was river silt, moderately acid (pH, 6.75), highly permeable.

The experiment was set up in plastic pots (27x18cm) and arranged in completely randomized design with three
replications. Ten seeds of broad bean were sown in each pot, then thinned to two homogenous seedlings. Measured
volume 500 ml/pot of water with or without magnetic treatment was applied in each pot soon after sowing according to
the treatments described earlier and then daily during the entire duration of the experiment. The plant heights, number of
leaves, leaf area were recorded after 70 days after sowing. The shoot fresh and dry weight, root fresh and dry weights
were taken at the end of the experiment. The harvested plants were used for determination of chlorophyll content (a, b)
and part of the dried shoot were digested and used for determination of N, P, K, Na, Ca and Mg. the data of the
experiment were subjected to analysis of variance (ANOVA) according to [4].

3. RESULTS AND DISCUSSION
Table (1) showed an increase in germination percentage, although was not significant. This increment in
germination percentage was reported by [5] who observed an increase in germination of Pinus tropicalis seeds with
magnetically treated water. Also the work of [6]. [7] and [8]. In this respect [9] reported that a marked positive effect of
magnetic treatment on germination and emergence of two broad bean cultivar was observed.

The increase in treatments irrigated with magnetized water may be attributed to the increase in the ability of
water absorption and nutrients by the seeds and consequently lead to an increase in germination percentage.

The plant height expressed a significant difference between treatments and control (Table 1). In this connection,
[10] found that chick pea plants irrigated with magnetized water were taller than plants irrigated with tap water. Similar
results were reported by [11] who found that irrigation flax with magnetized water increased plant height. Also [7] found
that plant height of okra increased significantly in the seedlings early treated with magnetic field.

The number of leaves showed a significant increase (Table 1). Similar results were reported by [12] who stated
that a significant difference was detected in the number of leaves of okra when used magnetized water against tap water.

The leaf area showed a significant increase in treatments treated with magnetized water compared with control.
Similar results were reported by [7] who found an increment in leaf area of okra treated with magnetic field compared to
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control. The work of [13] supports this result as he found an increase in leaf area of beans and peas when irrigated with
magnetic water.

Table (1): Effect of magnetized water on germination, plant height, number of leaves and leaf area of broad bean

4 N Plant | Number | Leaf
s Germination height of area
- percentage (cm) leaves | (cm?)
Ty 48.89 36.00 17.33 6.76
T 50.56 42.16 21.00 9.07
T3 52.22 42.20 21.50 9.06
Ta 50.00 42.66 20.83 9.23
Ts 49.50 42.83 1°9.83 8.95
LSD 20.37 6.14 1.73 0.15

The increment in leaf area might be due to the increased photosynthetic rates due to greater interception of light [14].

The shoot fresh and dry weight of broad bean showed a significant increase in treatments irrigated with
magnetized water against control (Table 2). Similar results were reported by [11] who reported an increase in shoot fresh
and dry weight of flax when irrigated with magnetized water. These results concur with the results of [15] who found a
significant increase in shoot fresh and dry weight of common bean when treated with magnetic water.

Table (2): Effect of magnetized water on shoot fresh and dry weight, root length and root fresh and dry weight of broad

bean
. Shoot | Shoot Root Root Root
5 frgsh d_ry length frgsh d_ry
8 weight | weight (cm) weight | weight

(9) (¢)) (9 (9)
T, | 415 | 060 | 410 | 0.66 | 0.15
T, | 525 | 098 | 664 | 1.90 | 047
T; | 580 | 099 | 686 | 1.85 | 0.42
T, | 582 | 098 | 676 | 1.80 | 0.43
Ts | 580 | 097 | 671 | 1.78 | 042

LSD | 159 | 038 | 258 | 092 | 0.23

These results may be attributed to the role of magnetized water in increasing absorption and assimilation of
nutrients consequently increasing plant growth and hence the shoot fresh and dry weight.

The root length, root fresh and dry weight showed a significant increase in treatments irrigated with magnetized
water compared with control. [16] reported that irrigation of sugar beet with magnetized water induced significant
increases in root length, root weight and diameter compared with non-magnetized water.

Concerning the chemical elements of broad bean, Table (3) showed that an increase in N, P, and Ca content was
observed in treatments irrigated with magnetized water compared with control. However, potassium, K and magnesium
Mg expressed a significant difference (P=0.05) between treatments and control. Similar results were reported by [17]
who found an increase in concentration of N, K, Ca, Mg of strawberry plant leaves compared with the control. These
results were supported by the findings of [18] who reported that shoot N, P and K contents of faba bean was
significantly increased by using different magnetized irrigation water compared with the normal or non-magnetized
water. Also [19] reported that an increase in concentration of N, K, Ca, Mg of cotton leaves was observed.

Table (3): Effect of magnetized water on some elements of broad bean.

g Na p K o | Chlorophyll
& | % |ppm| ppm @ | ®
T, | 2.02|5.80 | 524.0 | 1.12 | 1.15 | 2.185 | 0.85
T, | 2.73 | 5.86 | 697.0 | 1.76 | 1.67 | 2.252 | 0.94
T: | 2.88 | 5.90 | 699.0 | 1.92 | 1.65 | 2.264 | 0.86
T, | 2.80 | 5.90 | 612.0 | 2.08 | 1.66 | 2.330 | 1.05
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Ts | 2.84 | 582 | 562.0 | 2.08 | 1.57 | 2.206 | 0.87
LSD | 1.91 | 1.87 | 25.30 | 1.10 | 0.26 | 0.81 | 0.080

The chlorophyll content (a and b) increased in treatments treated with magnetized water compared with the
control. In this respect, [20] showed an increase in chlorophyll and carotenoids content specifically appeared after
treatment with magnetic water.

[21] reported that the chlorophyll a, b and carotenoids increased significantly in plants irrigated with magnetized
water as compared to the control. [22] confirmed that magnetic field significantly increased chlorophyll a, b and total
chlorophyll contents in soy bean (Glycine max L.).

The increase in photosynthetic pigments may be attributed to increasing ions mobility and ions uptake improved
under magnetic field, which leads to a better photo-stimulation in plants [23].

Table (4) showed some yield components. A significant increase was observed in fruit length in treatments
treated with magnetized water compared with the control. Similar results have been reported in barley, sunflower, cotton
and lettuce [24].

Table (4): Effect of magnetized water on fruit length, number of fruits/plant, number of seeds/fruit and weight of 100

seeds.

Treat Fruit length No. of No. of Weight of
' (cm) fruit/ plant seeds/fruit 100 seeds (g)

T: 2.80 1.20 2.00 1983

T 5.60 2.40 2.33 32.17

T3 5.10 2.16 3.00 46.67

T4 4.67 1.67 2.33 40.33

Ts 4.57 2.10 2.67 41.20

LSD 2.30 1.81 1.91 5.63

The number of fruits per plants showed an increase in treatments treated with magnetized water compared with
the control. Similar results obtained by [7], [26], [13]. The number of seeds/pod increased in treatment treated with
magnetized water compared with control. These results were supported by the results of [9] who reported that magnetic
field increased the number of seeds in plants grown from the treated seeds than that from tap water.

The weight of 100 seeds in treatments irrigated with magnetized water showed a significant increase as
compared with control (Table 4). In this respect [25] concluded that, magnetic field was shown to induce fruit yield/plant
and average fruit weight.

The increased in seed yield was a consequence of the increased number of pods of broad bean as treated with
magnetized water.

Conclusion:

It seems that the use of magnetized water can lead to increase some morphological and physiological characters of broad
bean, and increase the yield.
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