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ABSTRACT 
This research was conducted  in the nursery of King Abdul Aziz University in Jeddah, and in the laboratory of the Faculty of Science, where 

seven Red Sea Water concentration levels (0, 10, 20, 30, 40, 50, 60%) were magnetized and used for irrigation of Guinea grass (Panicum 
maximum). Magnetization significantly increased the leaves content of chlorophyll a,b, carotenoids, total pigments, soluble and total protein, 

but the leaf insoluble  protein  content was not affected and proline was significantly reduced by Sea Water magnetization compared to the 
nonmagnetic Sea Water. All these studied pigments in the plant leaves were significantly decreased with increase in Sea Water 

concentration  levels,  except  proline  which  showed  significant  increase  with  increase  in  Sea  Water  concentration  levels.  It  is highly 
 recommended to subject Sea Water to magnetic field treatment and use it in irrigating plants. 
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NTRODUCTION 

 

Magnetization of irrigation water particularly saline water for production of field crops is a technique used 

to benefit from saline Sea Water and use it to irrigate plants, and improve plant growth, yield and yield quality. 

Kitazawa et al., [15] found that some physical and chemical properties changed when water has passed through 

magnetic field, and therefore the "magnetized water" has different chemical and physical properties and action 

than ordinary water. AL-Mutwa et al., [4] showed that seawater decreased fresh&dry weight, leaf area where 

increased plant pigment  for some frog crops. 

Red Sea water is available, but it is very highly saline with NaCl  (35000- 40000 ppm) according to Abu-

Hasan & Toukhy [1]. Salinity may disrupt nutrient uptake by plants and make them unavailable due to 

competition with major ions (i.e. Na+ and Cl-) in the substrate [11].  

Pulsed magnetic field has been found to increase the plant height, fresh and dry weight, and protein content 

in soybeans, and activity of enzymes such as b-amylase, acid phosphatase, polyphenol oxidase and catalase 

Radhakrishnan and Ranjitha, [20]. 

The salt stress condition could have effect on different stages of nitrogen metabolism, such as absorption, 

ionic reduction and protein synthesis [17]. Caplan et al. [9] indicated that the prolonged stress could affect 

http://www.aensiweb.com/aeb.html
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protein synthesis and provoke its decline. Wang et al. [24] reported that the plants to survive under salt stress 

accumulate proteins that protect cells from stress effects. The decrease in protein content is due to the effects of 

sodium chloride on protein synthesis [18]. Agastian et al. [2] have reported that soluble protein increased at low 

salinity and decreased at high salinity in mulberry cultivars  

Hilal et al., [13] Shabrangi and Majd, [22] and Hozayn and Abdul Qados, [14] indicated that the 

magnetized water had been linked to increases in protein biosynthesis in plants. Additionally, it is believed that 

new protein bands are formed in the  plants that were treated with magnetized water and that these proteins are 

responsible for increased growth [14]. Duarte Diaz et al. [10] indicated that the magnetic treatment of irrigation 

water can improve water productivity. When pepper (Capsicum annuum L.) plants was irrigated with the 

nutrient solutions containing 50, 75, and 100 mM NaCl salinity, it experienced  marked decrease in 

proline contents [12]. Whereas, [6] found proline content was increased as a result of increasing salt 

concentration in of two cultivars of Blackgram, cv Candhari Mash (relatively salt tolerant) and cv Mash 654 

(salt sensitive). At high salinities, cv Mash 654 had greater leaf proline content than cv Candhari Mash. Leaf 

proline content had negative correlation with salt tolerance in Blackgram. NaCl-stressed Catharanthus 

roseus (L.) showed increased proline (PRO)-metabolizing enzymes contents of Catharanthus roseus (L.), when 

plants were grown with NaCl and CaCl2 [21]. 

Guinea grass (Panicum maximum) is one of the most important horticultural crops in the world where it is 

cultivated as annual forage crop and as important commercial horticultural crop. For these reasons Guinea grass 

was selected as a model crop for this study. 

The aim of this research is to study the effects of irrigation of Guinea grass (Panicum maximum) plant by 

magnetized saline Sea Water on the content of the plant leaves of chlorophyll a and b, carotenoids, total 

pigments, soluble protein, insoluble protein, total protein and proline. 

 

MATERIALS AND METHODS 

 

This study was conducted in the agricultural nursery of King Abdulaziz University  in Jeddah, between 

19/3/2o13 and 15/7/2013, to study the effects of magnetic and non magnetic Sea water with different dilutions 

on chlorophyll a and b, soluble, insoluble and total protein, and proline contents in the leaves of the plant 

Guinea grass (Panicum maximum). The plants were grown in a perfectly prepared soil, fertilized with organic 

and mineral fertilizers, and divided into  14 plots 2x2 m² divided into two divisions each  one containing 7 plots, 

separated by 3m distance.  

 

Irrigation System: 

 The plants were irrigated with Sea Water brought from the Red Sea near Al-Shoiba area(90 km south of 

Jeddah) to avoid Sea water contaminated by sewage water and diluted into seven concentrations as follows: 

- The first concentration           10%     (10 % Sea water 90% Fresh water). 

- The second concentration      20%     (20 % Sea water 80% Fresh water). 

- The third concentration         30%     (30 %  Sea water 70% Fresh water). 

- The fourth concentration      40%       (40 % Sea water 60% Fresh water). 

- The fifth concentration         50%       (50 % Sea water 50% Fresh water). 

- The sixth concentration        60%       (60 % Sea water 40% Fresh water). 

- The seventh concentration    0%       (0  % Sea water 100% Fresh water). 

Four steel stands each 2.5 m long,40 cm wide and 75 cm height were installed beside the plots for easy flow 

of water by pressure through irrigation pipes. The 14 water tanks capacity 60 L were placed on those stands 

each for irrigation of one plot through water tap 0.5 in fixed in each tank .Each plot was irrigated by means of a 

drip irrigation system composing of three drippers for one pit in the plot. 

 

Magnetization of irrigation water: 

Irrigation water was magnetized by passing through special instrument (Fig.1), model A150d from 

Magnetic Technologies L.L.C. with 30 MT power + was used to measure intensity of magnetization.  

http://ejb.ucv.cl/content/vol13/issue5/full/13/#59
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Fig. 1: Magnetic machine work 

 

Photosynthetic pigments: 

Chlorophyll a and b, carotene and total dyes were determined by adding 15 ml diluted acetone (85%) to 0.5 

gm of fresh leaves, and then crushed in a mortar and pistil, and put inside tubes and centrifuged for 10 minutes . 

It was then filtered, put in flask 25 ml, and acetone 85% was added and put in cuvette inside the 

spectrophotometer (PD-303S), with 1 cm optical path. Plant dyes were determined at different light wave length 

according to the equation of  Lichtenthater, [16]. 

 

 
V = the volume of water filtered (L). 

W= the weight of plant used (g). 

 

Determination of plant proteins: 

Protein was determined using coloring method of Bradford, [8]. One gram of plant dry sample was placed 

inside a conical flask 50 ml, and 20 ml of NaOH (0.5N) solution was added, the mixture was stirred with 

magnetic stirrer, then heated in a water path for 10 minutes, and cooled in an ice path, then distilled water was 

added up to 50 ml and then filtered. Then 0.5 ml of this solution was taken in a test tube and the volume was 

completed to 1 ml by addition of distilled water, and 5 ml of Coomasse Blue R250 dye dissolved in alcohol + 

phosphoric acid. The test tube containing the solution was inserted in spectrophotometer PD – 303S to take 

readings at a wave length of 595 nanometer.  

 

Determination of plant proline: 

Plant proline (amino acid) was determined using Bates, [7] method, by adding 10 ml aqueous sulfosalysilic 

acid 3 % to 5 gm of the fresh plant sample. Then this was crushed and filtered, and 2 ml of the filtrate was 

placed in a test tube, then adding 2 ml of Ninhydrin acid and 2 ml of glacial acetic acid, and then put in a water 

path (100C°) for 1 hour, and placed in an ice path for 5 minutes, and 4 ml of toluene was added and then stirred 

using vortex for 15-20 seconds. The upper red colored part of the solution was then taken out for determination 

of the light intensity at a light wave length of 520 nanometer using spectrophotometer (PD-303S).  

 

 Preparation of reagents for determination of Proline: 

i  - Preparation of Ninhydrine: 

1.25 mg of ninhydrine was added to 30 ml of acetic acid + 20 ml of phosphoric acid 6M, with stirring till 

complete dissolution, and then kept in the fridge for 24 hours. 
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ii - Preparation of sulfosalysilic acid 3%: 

Three grams of sulfosalysilic acid were dissolved in 100 ml distilled water, and each sample is taking 10 

ml. 

 

Statistical analysis: 

Results were statistically analyzed by ANOVA Test completely randomized using SAS program (SAS, 

1988) statistical software. Comparison between salt concentrations and magnetization treatments were 

conducted using T Test. Multiple comparisons and interactions were tested by Tukey Test [23]. 

 

RESULTS AND DISCUSSION 

 

Chlorophyll (a,b): 

Analysis of variance (ANOVA) presented in Table (1) showed that both salt concentrations and 

magnetization treatments had significant effects (P>0.01) on the content of Ch. (a), Ch. (b), carotenoids and 

total pigments in the leaves of Guinea grass. On the other hand, interaction between magnitization of water and 

salt concentrations had significant effects on Ch. (a), Ch. (b), carotenoids and total pigments. 

  
Table 1: Analysis of variance for Guinea grass (Panicum maximum) chlorophyll,carotenoids and total pigments  content in leaves of plants 

irrigated with magnetic and nonmagnetic sea water. 

Source of 
difference 

d
.f. 

Ch. (a) Ch. (b) Carotenoids Total pigments 

Replicate 2 1.08ns 0.64ns 1.14ns 1.09ns 

Water 

magnetization 
1 71.73** 217.31** 126.70** 295.71** 

Salt Concentration 6 446.92** 543.17** 189.82** 830.27** 

Magnetizationx 

concentration 
6 4.57** 12.78** 5.11** 13.71** 

* Significant at 5% level of significance. 
** Significant at 1% level of significance 

 

Table 2: Means of Guinea grass (Panicum maximum) leaves contents of Chlorophyll (a,b), carotenoids and total pigments of plants irrigated 
with Nonmagnetic and magnetic sea water. 

Sea water 

concentration
% 

Chlorophyll  a Chlorophyll  b carotenoids Total pigments 

nonmagnetiz

ed 

magnetize

d 

nonmagnetiz

ed 

magnetize

d 

nonmagnetiz

ed 

magnetize

d 

nonmagnetiz

ed 

magnetize

d 

0 3.54a 4.10a 2.84a 3.91a 2.17a 2.84ab 8.55a 10.85a 

10 2.87b 3.43b 1.96b 2.73b 2.02ab 2.90a 6.85b 9.07b 

20 1.75c 2.52c 1.09c 1.94c 1.83b 2.41ab 4.66c 6.87c 

30 1.03d 1.74d 0.65d 1.37d 1.40c 2.02b 3.08d 5.13d 

40 0.60e 1.04e 0.19e 0.74e 1.01d 1.82bc 1.80e 3.60e 

50 0.07f 0.15f 0.09e 0.27f 0.70e 1.07d 0.86f 1.48f 

60 0.00f 0.00f 0.00e 0.00f 0.00f 0.00e 0.00g 0.00g 

LSD (0.05) 0.42 0.4356 0.3004 0.2907 0.2898 0.4939 0.7466 0.6906 

 

Table (2) and Fig. (2) revealed that Ch. (a,b) in the leaves of Guinea grass were significantly increased 

when irrigated with magnetized Sea Water compared to irrigation with nonmagnetic Sea Water in all of the Sea 

Water concentration levels, and were significantly decreased with increasing salt concentration  compared to the 

control fresh water irrigation. The highest Ch. (a) in the leaves was found under plant irrigation with the 

ordinary water (3.54 and 4.10 mg/g,) for nonmagnetized and magnetized water respectively, then 10% Sea 

Water concentration (2.87 and 3.91 mg/g), followed by 20% (1.75 and 2.52 mg/g), then the concentrations of 

30% (1.03 and 1.74 mg/g) and 40% (0.60 and 1.04mg/g), then 50% (0.07 and 0.15 mg/g) for nonmagnetized and 

magnetized water respectively with significant difference between these treatments. The highest Ch. (b) in the 

leaves was found under plant irrigation with the ordinary water (2.84 and 3.91 mg/g,) for nonmagnetized and 

magnetized water respectively, then 10% Sea Water concentration (1.96 and 2.73 mg/g), followed by 20% (1.09 

and 1.94 mg/g), then the concentrations of 30% (0.65 and 1.37 mg/g) and 40% (0.19 and 0.74mg/g), then 50% 

(0.09 and 0.27 mg/g) for nonmagnetized and magnetized water respectively with significant difference between 

these treatments. The lowest leaf Ch. (a and b) content was produced under 60 % treatment.  

 Fig.(2) illustrated the domination of irrigation with magnetized Sea Water to non magnetized water as 

regards leaf Ch.(a) content. 
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Fig. 2: Effect of irrigation with nonmagnetic and magnetic sea water on Ch. (a) in the leaves of  Guinea grass, 

(Panicum maximum). 

 
Fig. 3: Effect of irrigation with nonmagnetic and magnetic sea water on Ch. (b) in the leaves of Guinea grass, 

(Panicum maximum). 

 

The plant leaf contents of carotenoids (Table 2) and Fig. (4) followed the same trend of Ch.(a,b), 

significantly increased when irrigated with magnetized Sea Water compared to irrigation with nonmagnetic Sea 

Water in all of the Sea Water concentration levels, and were significantly decreased with increasing salt 

concentration compared to the control fresh water irrigation  (LSD = 0.2898 and 0.4939) and the highest 

carotenoids content was found in irrigation with the ordinary water (2.17 and 2.84mg/g) for nonmagnetized and 

magnetized water respectively,  and then the 10% sea water concentration (2.02 and 2.90 mg/g), followed by 

20% (1.83 and 2.41mg/g) without significant difference between these two treatments, and 30% (1.40 and 

2.02mg/g), then the concentrations of 40% (1.01and 1.82 mg/g) and 50% (0.70 and 1.07 mg/g) with significant 

difference between these treatments. The lowest leaf content of carotenoids was produced under 60 % treatment.  

Fig. (4) illustrated that irrigation with magnetized Sea Water dominated irrigation with non magnetized 

water as regards leaf carotenoids content. 
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Fig. 4: Effect of irrigation with nonmagnetic and magnetic sea water on carotenoids in the leaves of Guinea 

grass, (Panicum maximum). 

 

 
Fig. 5: Effect of irrigation with nonmagnetic and magnetic sea water on total pigments in the leaves of Guinea 

grass, (Panicum maximum). 

 

The leaf content of the total pigments (Table 2) and Fig. (5) showed the same trend as that for Ch.(a,b) and 

carotenoids, significantly increased when irrigated with magnetized Sea Water compared to irrigation with 

nonmagnetic Sea Water in all of the Sea Water concentration levels, and were significantly decreased with 

increasing salt concentration compared to the control fresh water irrigation (LSD = 0.7466 and 0.6906) and the 

highest total pigments content was found under irrigation with ordinary water (8.55 and 10.85mg/g) for 

nonmagnetized and magnetized water respectively, then 10% sea water concentration (6.85 and 9.07 mg/g), 

followed by 20% (4.66 and 6.87 mg/g) and 30% (3.08 and 5.13 mg/g), then the concentrations of 40% (1.80 and 

3.60 mg/g) and 50% (0.86 and 1.48 mg/g) with significant differences between these treatments. The lowest leaf 

total pigment content was produced under 60 % treatment.  

Fig. (5) illustrated the domination of irrigation with magnetized Sea Water to non  magnetized water as 

regards leaf total pigments content. 
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Table 3: Means of Guinea grass (Panicum maximum) chlorophyll (Ch. (a), Ch. (b), carotenoids and total pigments) content under the effects 

of magnetized and non magnetized Sea Water irrigation. 
Magnetic field 

treatments 
Ch. (a) mg/g Ch. (b) mg/g Carotenoids mg/g 

Total pigments 

mg/g 

Without exposure 

to magnetic field 
treatments 

1.40714 0.97333 1.30524 3.68571 

Exposure to 

magnetic field 
treatments 

1.85381 1.56429 1.86619 5.2829 

LSD (0.05) 0.1465 0.1114 0.1385 0.2583 

*Means of the same trait followed by the same letter are not significantly different according to L.S.D. at p ≤ 0.05 
 

Soluble, insoluble and total protein: 

Analysis of variance (ANOVA) presented in Table (4) showed that both salt concentrations and 

magnetization treatments had significant effects (P>0.01)  on the content of soluble, insoluble and total protein 

in the leaves of Guinea grass. On the other hand, interaction between sea water magnetization and salt 

concentrations had highly significant effects (P>0.01) on both soluble, insoluble protein and total protein. 

 
Table 4: Analysis of variance for Guinea grass (Panicum maximum) soluble protein, insoluble protein and total protein content, after 

irrigated with magnetic and nonmagnetic sea water. 

Source of difference d.f. 
Soluble protein 
(mg/g) 

Insoluble protein (mg/g) Total protein (mg/g) 

Replicate 2 2.09ns 1.66ns 0.76ns 
Water magnetization 1 447.55** 4.58* 234.72** 
Sea water 
Concentration 

6 647.12** 5915.10** 9382.76** 

Magnetizationx 

concentration 
6 15.50** 3.19* 12.83** 

* Significant at 5% level of significance. 

** Significant at 1% level of significance. 
 

Soluble protein: 

The mean values in Table (4) and Fig. (6) revealed that the soluble protein concentrations in the leaves of 

Guinea grass significantly increased with irrigating the plant with magnetic sea water compared to irrigation 

with nonmagnetized sea water in all sea water concentration levels, and also significantly increased  compared 

to the control plant irrigated with fresh water, with increasing sea water levels up to the level 30% then 

decreased progressively with increasing sea water levels.  The highest soluble protein content was found under 

the 30% sea water salt concentration (4.09 and 5.5 mg/g), followed by 20% (3.52 and 4.34 mg/g), then the 

concentrations of 10% (2.91and 3.99mg/g) and the ordinary water (2.4 and3.52mg/g), and started reducing 

progressively again with increase of salt concentration at 40% (3.09 and 4.001 mg/g), 50% (1.98 and 3.31mg/g) 

and 60% (0.00 and 0.00mg/g) under nonmagnetic and magnetic sea water respectively with significant 

differences between these treatments. 

   Fig. (6) illustrated the domination of the irrigation with magnetized Sea Water to the non magnetized 

water regarding plant soluble protein content under all Sea Water levels. 

 

 

            

 

Fig. 6: Effect of irrigation with nonmagnetic and magnetic sea water on soluble proteins contents in plant of 

Guinea grass,( Panicum maximum). 



80                                                                       Alfaidi, M. A. et al, 2017 

Advances in Environmental Biology, 11(1) January 2017, Pages: 73-83 

 

 
 

Fig. 7: Effect of irrigation with nonmagnetic and magnetic sea water on insoluble proteins contents in plant of 

Guinea grass, (Panicum maximum). 

 

Insoluble protein: 

The mean values in Table (5) and Fig. (7) of the insoluble protein content in the leaves of Guinea grass 

plant indicated no significant differences between irrigating the plant with magnetic or nonmagnetic sea water as 

regard to the insoluble protein content in the leaves, but this protein content was significantly increased with 

increasing sea water level (LSD = 1.0679) compared to the control fresh water until 30% sea water content , and 

then it reduced progressively with increasing sea water levels to reach 0.00mg/g at 60%. The highest insoluble 

protein content was found under the 30% (22.7163 and 22.715 mg/g), followed by 20% (21.4877 and 21.7237 

mg/g), then 10% (20.0180 and 20.1453mg/g) and the ordinary water (18.0717 and 18.339mg/g), and again 

progressively reduced with increase in Sea Water level to values at  40% (21.0690 and 21.4003 mg/g), and 50% 

(17.9600 and 18.822mg/g) and 60% (0.00mg/g), under nonmagnetic and magnetic sea water respectively with 

significant differences between these treatments.  

Fig. (7) illustrated the dominance of the irrigation with magnetized Sea Water to the non magnetized water 

regarding plant insoluble protein content under all Sea Water levels. 

 
Table 5: Means of Guinea grass (Panicum maximum) soluble protein, insoluble protein and total protein content under irrigation with 

nonmagnetic and magnetic sea water. 

Sea water conc. 

(%) 

Soluble protein (mg/g) Insoluble protein (mg/g) Total protein (mg/g) 

nonmagnetized magnetized nonmagnetized magnetized nonmagnetized magnetized 

0 2.4000d 3.5233cd* 18.0717d 18.3390
e

  20.4717d 21.8623e 

10 2.91367c 3.9900bc 20.0180c 20.1453
d

  22.9317c 24.1353d 

20 3.52167b 4.3417b 21.4877b 21.7237
b

  25.0093b 26.0653b 

30 4.09833a 5.5000a 22.7163a 22.7150
a

  26.8147a 28.2150a 

40 3.09667c 4.0017bc 21.0690c  
b

21.4003 24.4970b 25.0707c 

50 1.98167e 3.3100d 17.9600d 18.8220
e

  19.9417d 22.1320e 

60 0.0000** 0.0000** 0.0000** 0.0000
**

  0.0000** 0.0000** 

LSD(0.05) 0.3888 0.6418 1.0679 0.8141  0.8878 0.8968 

*Means of the same trait followed by the same letter are not significantly  different according to L.S.D. at p ≤  0.05**=No germination.                                                  

 

Total protein: 

For the total protein content in the leaves the plant the mean values in Table (5) and Fig. (8) showed the 

same trend of the leaf insoluble protein content (LSD = 0.8878), with significant increases in the total protein 

concentrations of the leaves of the plants  irrigated with magnetic sea water compared to those irrigated with 

nonmagnetized sea water in all of the sea water levels, and indicated that the highest total protein content was 

found under the 30% (26.8147 28.215 mg/g), followed by 20% (25.0093 and 26.0653 mg/g), then 10% (22.9317 

and 24.1353mg/g) and the ordinary water (20.4717 and 21.8623mg/g), and again progressively reduced with 

increase in Sea Water level to values at 40% (24.4970 and 25.0707 mg/g), 50% (19.9417 and 22.1320 mg/g) and 

60%(0.00mg/g) under nonmagnetic and magnetic sea water respectively, with significant differences between 

these treatments.  
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Fig. (8) illustrated the dominance of the irrigation with magnetized Sea Water to the non magnetized water 

regarding plant total protein content under all Sea Water levels. 

 
Fig. 8: Effect of irrigation with nonmagnetic and magnetic sea water on total proteins contents in plant of 

Guinea grass, (Panicum maximum). 

 
 

Fig. 9: Effect of irrigation with nonmagnetic and magnetic sea water on proline in Guinea grass, (Panicum 

maximum). 

 

Proline: 

Analysis of Variance (ANOVA) presented in Table (6) showed that both salt concentrations and 

magnetization treatments had significant effects on proline concentration in the leaves of Guinea grass. On the 

other hand, interaction between water magnetization and Sea Water concentration levels had significant effects 

on leaf proline content. 

 
Table 6: Analysis of variance for Guinea grass (Panicum maximum) proline content under irrigation with magnetic and nonmagnetic sea 

water. 

Source of difference d.f. Proline 

 
Replicate 2 5.72** 
Water magnetization 1 557.43** 
Sea water Concentration 6 1839.11** 
Magnetization x concentration 6 57.07** 

* Significant at 5% level of significance.   ** Significant at 1% level of significance 
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The presented data in Table (7) and Fig. (9) showed that irrigation of Guinea grass plant with magnetic sea 

water decreased proline content in the  leaves in all of the sea water levels compared  to plant irrigation with 

nonmagnetic sea water, and proline concentration in the plant leaves increased significantly with increasing sea 

water levels up to 50 mg/g. compared to the control fresh water, under both nonmagnetic and magnetic sea 

water irrigation. The highest proline was found under the 50% (15.82 and 12.650 mg/g), followed in a 

decreasing way by 40% (12.63 and 9.6333mg/g), 30% (10.9017 and 5.9017 mg/g),20% (7.4650and 

4.0017mg/g), 10% (2.5667 and 1.9267 mg/g) and ordinary water (1.3333 and 0.92674mg/g) in both 

nonmagnitized and magnetized sea water respectively with significant differences between these treatments.  

Fig. (9) illustrated that irrigating with magnetized Sea Water had given the lowest leaf proline contents 

compared to irrigation with non magnetized water in all Sea Water concentration levels. 

 
Table 7: Means of Guinea grass (Panicum maximum) proline in plants irrigated with nonmagnetic and magnetic sea water. 

Sea water conc. (%) 

 

Proline 

(mg/g) 

nonmagnetized magnetized 

0 1.3333f 0.9267f 

10 2.5667e 1.9417e 

20 7.4650d 4.0017d 

30 10.9017c 5.9017c 

40 12.6367b 9.6333b 

50 15.8267a 12.6500a 

60 0.0000** 0.0000** 

LSD 0.8555 0.7244 

*Means of the same trait followed by the same letter are not significantly different according to L.S.D. at p ≤ 0.05.      ** No germination. 

 

Discussion: 

Plant pigments: 

The results of this study showed that irrigation of Guinea grass (Panicum maximum) plant by magnetized 

saline Sea Water has significantly increased the plant leaves contents of chlorophyll (a, b), carotenoids and total 

pigments in all of the sea water concentration levels tested, compared to irrigation with nonmagnetic saline sea 

water. On other hand the concentrations of chlorophyll a and b, carotenoids and total pigments in the plant 

leaves were significantly reduced with increase in sea water salinity level. The same results were obtained by 

Rahdari et al., [19] who showed that plants accumulate proline for resistance against salinity, and increase  

chlorophyll content in leaves is useful for retaining and improving  photosynthesis in plant. Also the results are 

in agreement with Al-Assaf, [3] who showed that chlorophyll increased with magnetic treatment. Al-Zahrani 

and Al-Toukhy, [5] found a decrease in chlorophyll content in forage crops.   

Also the use of magnetized saline sea water in irrigating Guinea grass has resulted in significant increase in 

the plant leaves contents of soluble proteins and total proteins compared to irrigation with nonmagnetic saline 

sea water, but the plant leaves content of insoluble protein was not affected by magnetization of saline sea 

water. On the other hand the leaves content of  soluble, insoluble and total proteins were significantly increased 

with increase in sea water concentration level up to 30%, and then decreased with increase in salinity to be 

0.00mg/g at 60% level. Such results are in agreement with results obtained by others, Agastian et al. [2] have 

reported that soluble protein increased at low salinity and decreased at high salinity in mulberry cultivars. 

Caplan et al. [9] indicated that the prolonged stress could affect protein synthesis and provoke its decline. Wang 

et al. [24] reported that the plants to survive under salt stress accumulate proteins that protect cells from stress 

effects. The decrease in protein content is due to the effects of sodium chloride on protein synthesis [18]. 

Magnetization of irrigating sea water has also significantly reduced the proline concentration in the leaves 

of Guinea grass in all of the sea water levels tested compared to irrigation with nonmagnetic sea water, and 

proline concentration in the plant leaves was significantly increased with increase in sea water concentration 

levels. These results are in agreement with the findings of Gunes et al., [12] who found that pepper (Capsicum 

annuum L.) plants has experienced  marked decrease in proline contents when irrigated with the nutrient 

solutions containing 50, 75, and 100 mM NaCl salinity. Rosa, [21] detected increased proline (PRO)-

metabolizing enzymes contents of Catharanthus roseus (L.), when the plants were grown with NaCl and CaCl2 . 

 

Conclusion: 

Magnetization of the saline Red Sea Water and using it for irrigation of the plant Guinea grass (Panicum 

maximum) had significant positive effects on the plant physiology, thus improving the plant leaves content of 

chloroghyll a and b,carotenoide, total pigments, soluble and total protein and proline compared to irrigation with 

nonmagnetized sea water. 

 

 

 

http://ejb.ucv.cl/content/vol13/issue5/full/13/#11
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