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ABSTRACT 
 

Two pot experiments were carried out at El-Kanater Experimental Station, Hort. Res. Inst., ARC, Kalubia 
Governorate during the summer seasons of 2011 and 2012 to study the effect of the following 9 treatments: (1) 
Tap water (TW),  (2) TW + total amino (TA), a commercial product contains 17 kinds of amino acids in the 
form of L., (3) Tw + selenium (Se) as Na2SeO4 at the rate of 3mg/kg soil, (4) magnetic water (MW) + TA, (5) 
MW + Se, (6) MW + TA + salinity (S) using NaCl at 2500 ppm, (7) MW + Se + S, (8) TA + S and (9) Se + S on 
growth, yield, fruit quality and chemical composition of squash (Cucurbita pepo L.) cv. Eskandrani. Plants 
cultivated in 40-cm diameter plastic pots filled with about 10kg of clay loam and sand mixture (1:1, volume). 
The obtained results indicated that vegetative growth, yield and its components, fruit size and weight, as well as 
leaf content of total chlorophylls, N, P and K were increased with various significance levels as a result of 
applying total amino or selenium when tap or magnetic water was used for irrigation, while salinization of the 
soil caused a pronounced reduction in all previous measurements, except for cases in which the magnetic water 
was used for irrigation. So, the superiority in all aforementioned parameters was for MW + TA treatment, which 
gave the best vegetative growth, yield and quality, as well as the highest internal content of total chlorophylls, 
N, P and K that was accompanied in the same time with a reduction in the content of Na and Cl to the minimum 
values, especially in the soil salinized with NaCl salt. On the other hand, the least records was obtained from the 
individual applying of either TA or Se under salinity conditions, as these two treatments failed in reducing the 
harmful effects of salinity. The opposite was the right regarding irrigation with MW which, to great extent 
alleviated salts concentration and leached them out of the soil. Therefore, the plant content of Na and Cl was 
lesser than that in plants irrigated with tap water. Based on the results of the experiments reported herein, it 
could be recommended to irrigate squash plants cultivated in saline soil with magnetized water and sprayed 
them 3 times with an aqueous solution of amino acids for best growth, yield and quality. 
 
Key words: squash, magnetized water, total amino, selenium, growth, yield ,quality. 
 
Introduction 
 

Squash (Cucurbita pepo L.) that belongs to Fam. Cucurbitaceae is one of the most popular vegetable crops 
for human nutrition, not only in Egypt, but also all over the world. According to the  statistico of Ministry of 
Agriculture in Egypt, the total cultivated area in 2011 was 84571 feds., produced about 633521 tons and by 
average of 7.491 tons/fed. The squash rich of niacin and medium in content from both riboflavin and ascorbic 
acid. It is considered valuable low thermal per kg gives 202 calories. The fruit contains 95% water, 0.9% 
protein, 1% fat, 1% sugar, 2% starch, 0.5 fibers, 0.54% ash, 18mg Ca, 0.35mg Fe and a moderate amount of 
vitamin A (FAO, 2000). Squash plant growth was found to be moderately sensitive or moderately tolerant 
salinity depending on cultivar or growth stage (Francois, 1985).  

Magnetized water is the water treated by the magnetic field or pass through a magnetic device. The 
literature review refers that irrigation with magnetized water (MW) improved the growth characters. In this 
regard, Renia et al. (2002) pointed out that a significant increase in the rate of water absorption and in total mass 
of lettuce was observed when treated with MW. On okra, Ali (2005) showed that a significant increment was 
noticed in the No.of leaves/plant, plant density, leaf length and yield when MW was used. Chickpea plants 
irrigated with MW grew taller and heavier than those irrigated with tap water (Hozyan and Qados, 2010), 
similar results were also recorded by Selim (2008) on wheat, barley and tritical, Abou El-Yazied et al. (2011) on 
tomato, Grewal and  Maheshevari (2011) on snow pea and chickpea and Abou El-Yazied et al. (2012) on 
tomato.  

Magnetic treatment of saline irrigation water can be used as an effective method for soil desalinization. It 
decreases the hydration of salt ions and colloids, having a positive effect on salt solubility, accelerated 
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coagulation and salt crystallization. Field experiment showed that sandy loam soil irrigated with normal highly 
saline water (EC=8.2 mmohs/cm) retained salts compared to that irrigated with magnetized saline water. That 
means that MW increased leaching of excess soluble salts, lowered soil alkalinity and dissolved slightly soluble 
salts (Hilal and Hilal, 2000).  

Water becomes degassed in the process of being magnelized, and this degassing increases soil permeability, 
which creates an increase in irrigation efficiency (Bogatin et al., 1999). Moreover, MW interacts with the 
structural Ca in cell membranes, making the cell more permeable. The reduced surface tension observed in MW 
results in better infiltration of water and a reduction in water and chemicals use (Goldsworthy et al., 1999). It is 
believed that MW used for irrigation can improve water productivity (Duarte Diaz et al., 1997), thus conserving 
water supplies for the expected future global water scarcity. Magnetically treated water also can increase the 
levels of CO2 and H+ in soils comparable to the addition of fertilizers (Kronenberg, 1993).  

The main source of protein in plant tissues in urea and/or the amino acids. Studies have proved that amino 
acids can directly influences the physiological activities in plant growth and development. In this concern, Abd 
El-Aal (2010) found that foliar application of either amino- vit plus material or amino- mix gave more vigor 
plant growth and yield of squash than the control treatment, but the former was more effective than the latter. 
Yagi and Abdulkareem (2006) suggested that incorporation of exogenous amino acids in seeds and seedlings of 
Eruca sativa helps to alleviate NaCl salt stress. Similarly, were these results attained by Tantawy et al. (2009) 
on tomato, Abd El-All et al. (2009) on lettuce and spinach, Shehata et al. (2011) on cereliac, Abdel-Mawgoud et 
al. (2011) on green bean and Datir et al. (2012) on chili.   

The selenium is a trace element very important for human health, as it involved in defense mechanisms and 
biosynthesis of hormones in adults and babies. It is also involved in the membrane protection and has anticancer 
action. It is a cofactor of glutathione peroxidase and may play an important role against oxidative tissue damage 
(Ferrarese et al., 2012). Lee et al. (2005) stated that the total free amino acids content of the broccoli florets was 
increased with increasing sodium selenate level. Broccoli treated with the high level of sodium selenate 
contained the highest level of Se, had the most total free amino acids and had an extremely high level of 
glutamine. Furthermore, Jin-ye et al. (2010) mentioned that Se uptake content of garlic increased up to 
1.4mg/kg DW, 100.72 times of the control when Na2SeO4 was applied at 0.60 or 0.75g/m2.  At the same time, 
vitamin C and amino acid content were increased, while reducing sugar content was decreased. The yield was 
significantly increased when Se was only added at the rate of 0.60g/m2.  

This work was done to detect the role of magnetized water, amino acids and selenium in reducing the 
harmful effects of NaCl salt at 2500ppm on growth, yield and chemical composition of squash cv. Eskandrani 
plant.  
 
Materials and Methods 

 
An outdoor pot experiment was conducted at the Kanater Experimental Farm, Horticulture Research Station 

of Agriculture Research Center, during the two summer seasons of 2011 and 2012, to study the response of cv 
eskandrani. of squash (Cucurpita pepo, L.) plants that grown under saline conditions to the possibility of 
alleviating deterious effect of salinity through the use of some chemical substances (Total Amino a chemical 
compound contains 17 kinds of free amino acids in the form of L), and Selenium as sodium selenate at 3 mg/kg 
soil). 

The chemical analysis of the soil, that used in this investigation is shown in Table (1). Seeds of squash were 
sown on April 1st in nursery during the two seasons of this work in each pot  (40 cm in diameter). The 
experiment included 9 treatments which were arranged in a complete randomized design with three replicates 
used in this work as follows:  

Tap water, tap water + total amino, tap water + selenium, magnetic water total amino, magnetic water + 
selenium, magnetic water +total amino +salinity, magnetic water + selenium + salinity, total amino + S and Se + 
S.  

This experiment includes 81 pots resulted from the combination of 9 treatments within 3 replicates and 
every replicate contained 3 pots. Each pot was filled with 10 kg of clay loam and sand. At the ratio of 1:1. 
Sodium chloride salt at 2500 ppm was added by mixing 25 g. of NaCl salt with the soil mixture before filling 
pots. 

Plants were sprayed three times with an aqueous solution of total amino at 3mg/L. The spraying times were 
1, 3 and 6 weeks after planting. While selenium added to soil at 3mg/kg soil before seed planting. Plants were 
weekly irrigated 2 times with tap water treatments or  tap water after magnetization through passing in magnetic 
device   (U050 mg ,0.5 inch , output 4-6 m3/h ,production by Magnetic Technologies L.C.C., Russia). 
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Table 1: Chemical analysis of experimental soil before and after investigation. 

Cations (meq./L.) Before Investigation 
After investigation 
(at 2500ppm NaCl) 

Ca++ 11.0 12.9 
Mg++ 8.8 6.1 
K+ 1.14 1.11 
Na+ 4.24 14.5 
Anions (meq./L.) 
CO3

- - - 
HCO3

- 0.80 0.58 
SO4

-- 17.38 22.91 
Cl- 7.0 10.3 
Macro elements (ppm) 
N 80 72 
P 5 23 
K 456 527 
Micro elements (ppm) 
Fe 6.72 5.33 
Cu 1.84 2.18 
Zn 1.36 0.73 
Mn 8.20 8.48 
PH 7.7 7.6 
E.C. (mmho/cm) 2.65 3.59 
Ca CO3 (%) 2.00 1.60 

All pots received 3 g of N, P and k fertilizer, twice during the growing seasons. Average temperature and relative humidity of the 
experimental region during the two seasons are presented in Table 2 . 
 
Table 2: Temperature and R.H. averages of the Experimental Region during 2011 and 2012 seasons.  

Month 
Temperature (°C) 

Relative humidity (%) 
Min. Max. Mean 

2011 season 
April 14.0 29.8 21.9 56 
May 17.2 33.4 25.3 50 
June 21.5 36.4 28.9 50 
July 22.8 35.8 39.3 68.1 
August 25.0 37.6 31.3 61.6 
2012 season 
April 14.3 28.1 21.2 54.3 
May 16.4 29.8 23.1 52.6 
June 20.5 34.1 27.3 54.0 
July 22.5 35.8 29.1 60.3 
August 22.5 35.1 28.9 67.0 

 
Data recorded:  
 
I- Vegetative growth: 

 
Plants  were  taken  from  each treatment (50 days after sowing plants) and continued harvesting for a 

month  to record the following data: 
1- Plant height. 
2- Number of leaves per plant.  
3- Leaf area. 
4- Fresh weight plant.  

 
II- Fruit yield and components: 
 

1- No. fruit of early yield/plant.  
2- Early yield . 
3- Total yield .  
4- Yield increase as % of the control.  

 
III- Fruit characteristics:  

 
1- Fruit length. 
2- Fruit diameter.  
3- Fruit weight.  
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IIII-Chemical composition of leaves:  
 

a-   Photosynthesis pigments: 
 
Total chlorophyll (mg/l00gm  fresh  weight) in recently expanded leaves were determined colorimetric ally 

as described  in A.O.A.C (1970). 
 
b- Macro and micro elements: 
 

1-  Total nitrogen was assayed by micro-Kjeldahle method indicated by Pregl, 1945. 
2- Total phosphorus (%) was determined calorimetrically according to, the method described by Murphy   
        and Riely (1962), as modified by John (1970).  
3- Potassium (%) was assayed flam-photo metrically as described by Brown and Lilleland (1946).  
4- Sodium (%) was determined flam-photo metrically as described by Brown and Lilleland (1946).  
5- Chloride  was assayed according to the method described by Jackson (1958). 

 
Statistically analysis:  

 
Data were then tabulated and subjected to analysis of variance using SAS program. 

 
Results and Discussion 
 
Effect of water type, total amino and selenium on:  
 
1. Vegetative growth traits: 

 
According to data presented in Table (3), it could be concluded that plant height, No.of leaves/plant, leaf 

area, plant fresh weight and total chlorophyll content were increased with different significant levels when 
compared to the control (TW) in the two seasons. However, the superiority in all these measurements was for 
MW + TA treatment which gave the highest means in both seasons. Such treatment was followed by MW + 
selenium treatment which gave means closely near to those of the former one. On the other hand, soil 
salinization treatments caused a significant reduction in the means of all previous parameters except in the 
presence of MW + TA, as they together markedly alleviated the deleterious effects of salinity to the minimum 
level. The least records in the two seasons were observed when TA or Se, each alone was applied under salinity 
conditions, as the means of various growth parameters were clearly lesser than control ones. This means that 
total amino (TA) and selenium (Se) are not able to reduce salinity harm full effect as magnetic water (MW).  

Vegetative growth improvement due to MW may attributed to an increase in photosynthetic pigments (as 
indicated in Table, 1), where the MW induces cell metabolism and mitosis meristematic cells (Belyavskaya, 
2001). Additionally, it is believed that new protein bands are formed in plants that are treated with MW and that 
these proteins are responsible for increased growth (Hozyan and Qados, 2010). Magnetic water has been linked 
to increases in photosynthesis pigments, endogenous promotors, total phenols and protein biosynthesis in plants 
(Qados and Hozyan, 2010). Besides, MW decreases the hydration of salt ions and colloids, having a positive 
effect on salt solubility leading finally to leaching of soil salts. So, MW successfully used to reclaim soils with 
high cations and anions contents, such as Ca, Na and HCO3 (Mostafazdeh et al., 2012). In this regard, 
Goldsworthy et al. (1999) reported that MW applied to salty soil breaks down the salt crystals twice as fast as 
unmagnetized water allowing the salt to be leached from the soil.  

Data also showed that the individual application of either TA or Se improved vegetative growth of plants 
irrigated with tap water. This is because amino acids are the fundamental ingredients not only for protein 
synthesis, but also for the biosynthesis of many non-protein nitrogenous materials, i.e. pigments, vitamins, 
coenzymes, purine and pyrimidine bases (Kamar and Dmar, 1987). In addition, Treichel (1975) mentioned that 
amino acids may function as osmo-regulatory since it is very soluble in water, therefore increase the 
concentration of cellular osmatic components.  

The foretasted results are in accordance with those of Abd El-Aal (2010) on squash, Renia et al. (2002) on 
lettuce, Ali (2005) on okra, Abou El-Yazied et al. (2011) on tomato and Datir et al. (2012) on chili.  
 
2. Yield and its components: 

 
From data in  Table (4), it was noticed that MW + total amino treatment recorded increased the early yield 

per plant and per feddan), as well as total yield and total yield (%) to the maximum values in comparison to all 
other treatments in the two seasons. The opposite was the right concerning No. of fruits/plant, which reached the 
highest value (8.9 fruits/plant) due to MW + Se treatment under salinity conditions with significant difference 
when compared to the mean of MW + TA treatment in the first season (7.1 fruits/plant), while in the second 
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season, that was achieved by total amino treatment (TA) under salinity conditions that gave 7.5 fruits/plant with 
non-significant difference when compared to the mean scored by MW + TA treatment which was 7.1 
fruits/plant. In general, the least values of yield and its component were registered in both seasons by the 
individual application of either TA or Se treatment to the salty soil indicating the failure of these two treatments 
in diminishing the deleterious effects of soil salinity So, the percentage of total yield recorded by these two 
treatments were negative in the two seasons. 

It was also noticed that total amino (TA) and selenium (Se), each alone, improved only total yield and its 
percentage when tap water (TW) was used for irrigation comparing with the control in both seasons. This may 
indicate that amino acids activating growth and metabolic processes which finally reflected positively on yield, 
and of selenium, as a main component of different enzymes, such as glutathione peroxidase and thioredoxin 
reductase, to play an important role in the antioxidant protection of cells (Ferrarese et al., 2012). 

These results could be interpreted and discussed as done before increase of vegetative growth parameters. 
On the same line, were those observations postulated by Abd El-Aal (2010) on squash, Yagi and Abdulkareem 
(2006) on Eruca sativa, Jin-ye et al. (2010) on garlic, Grewal and Maheshwari (2011) on snow pea and chickpea 
and Abdel-Mawgoud et al. (2011) on green bean.  
 
Table 3: effect of magnetic water ,total amino and selenium on vegetative growth and total chlorophyll content of squash(Cucurbita pepo  
              L.)during 2011 and2012seasons. 

Treatments First season 2011 Second season 2012 
Plant 
height 
(cm) 

No. of 
leaves/ 
plant 

Leave 
area 

(cm2) 

Average 
fresh 

wt./plant 
(g) 

Total 
chlorophyll 

(mg/100f.w.) 

Plant 
height 
(cm) 

No. of 
leaves/ 
plant 

Leave 
area 

(cm2) 

Average 
fresh 

wt./plant 
(g) 

Total 
chlorophyll 

(mg/100f.w.) 

Tap water 
(TW) 

42.1cd 16.3cd 870cd 520.1c 102.7c 50.1c 15.5d 850d 415.1bc 109.5d

TW +Total 
amino(TA) 

45.0bc 18.1b 930c 605.2b 117.3b 55.2b 17.5b 918c 450.0bc 117.4c

TW + 
Selenium(Se). 

43.3cd 17.2bc 880cd 540.0c 105.1c 51.1bc 16.7bc 861d 432.1bc 113.2cd

Magnetic 
water(MW)+ 

TA 

52.1a 20.3a 1230a 700.3a 139.7a 65.0a 19.7a 1210a 550.0a 135.1a

MW  + Se 47.2b 18.1b 1053b 600.1b 132.2a 53.1bc 17.5b 981b 470.2b 123.7b

MW. + TA + 
Salinity(S) 

43.3cd 16.1d 860d 510.2c 103.1c 45.2d 15.9cd 845d 425.3bc 104.0e

MW + Se + S 41.0d 15.7d 835d 457.0d 101.4c 42.0de 15.3d 830d 410.1c 101.5e

TA + S 35.1e 13.7e 710e 420.0de 73.2d 41.6de 13.8e 690e 350.2d 85.3f 
Se. + S 31.0f 12.5f 685e 400.0e 71.7d 38.3e 12.0f 645f 315.3d 80.7f

* Means within a column having the same letters are not significantly different according to Duncan's Multiple Range Test (DMRT) at 5% 
level 
 
Table 4: effect of magnetic water ,total amino and selenium on yield and its components of squash(Cucurbita pepo L.)during 2011and2012  
              seasons..  

Treatments First season 2011 Second season 2012 
No. fruit 
of early 

yield/plant 

Early 
yield 

g/plant 

Early 
yield 

(ton/fed.) 

Total 
yield 

(Ton/fed.) 

Total 
yield 

% 

No. fruit 
of early 

yield/plant 

Early 
yield 

g/plant 

Early 
yield 

(ton/fed.) 

Total 
yield 

(Ton/fed.) 

Total 
yield 

% 
Tap water 

(TW) 
5.8d 336.4cd 3.050d 9.450d - 5.03e 372.0f 3.390de 9.045f - 

TW +Total 
amino(TA) 

4.8e 357.7cd 3.240cd 11.358b 20.1 5.2de 390.1e 3.510de 12.600c 39.3 

TW + 
Selenium(Se) 

5.1e 345.0cd 3.190d 10.980bc 16.1 5.6cd 364.2f 3.350e 10.710d 18.4 

Magnetic 
water(MW)+ 

TA 

7.1c 636.1a 5.670a 13.545a 43.3 7.1ab 589.2a 5.401a 13.680a 51.2 

MW  + Se      
     . 

8.0b 656.0a 5.904a 11.025bc 16.6 6.9b 525.0b 4.725b 13.230b 46.2 

MW +TA+ 
Salinity(S) 

7.4c 436.0bc 3.942bc 10.800c 14.2 6.7b 448.5c 4.050c 9.900e 9.4 

MW + Se + S 8.9a 489.5b 4.437b 9.360d -0.9 6.8b 408.7d 3.690d 9.032f -1.9 
TA + S 7.1c 346.8cd 3.150d 8.550e -9 7.5a 374.0ef 3.375de 7.110g -21.3 
Se. + S 7.0c 315.0d 2.835d 7.110f -24 6.0c 337.5g 3.240e 6.390h -29.3 

* Means within a column having the same letters are not significantly different according to Duncan's Multiple Range Test (DMRT) at 5% 
level 
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3. Fruit characteristics: 
 
As shown in Table 5, it is obvious that all treatments, in the absence of salinity treatment, improved fruit 

length and diameter ,as well as fruit weight with different significance level comparable to  the control (TW) 
treatment in both seasons. However, the prevalence in all previous traits was also for MW + TA treatment which 
recorded the utmost high means in the first and second seasons. On the other side, salinization of the soil 
resulted the shorter, narrower and lighter fruits regardless of the type of substances used to alleviate salinity 
stress, except for treatments in which magnetic water (MW) was used for irrigation, as such treatments gave 
means closely near to those of control with non-significant differences in both seasons. This may ascribed to the 
role of MW in solubilising salts and leaching them out of the soil (Mostafazadeh et al., 2012).  

As noticed before in case of vegetative growth and yield, the least fruit size and weight in the two seasons 
was found also due to TA + S and Se + S treatment, indicating the limited role of either total amino (TA) or 
selenium (Se) in reducing salinity harms when applied individually.  

Analogous findings were also attained by Abd El-Aal (2010) on squash, Abd El-All et al. (2009) on lettuce 
and spinach, and El-Tantawy et al. (2009) and Abou El-Yazied et al. (2012) on tomato. 

 
Table 5: effect of magnetic water ,total amino and selenium on fruit characteristics of squash(Cucurbita pepo L.)during  
              2011and2012seasons. 

Treatments First season (2011) Second season (2012) 
Fruit length 

(cm) 
Fruit diameter 

(cm) 
Fruit wt. (g.) Fruit length 

(cm) 
Fruit diameter 

(cm) 
Fruit wt. (g.) 

Tap water(TW) 13.0ab 2.5cd 58.1de 12.1bc 2.7bc 62.1de 
TW +Total amino(TA) 13.1ab 2.9ab 73.2c 13.2ab 3.0ab 75.2b 

TW + Selenium(Se) 14.0ab 2.7bc 70.3c 12.0bc 2.4cde 65.0d 
Magnetic water(MW)+ 

TA 
15.1a 3.1a 90.0a 14.1a 3.3a 83.0a 

MW  + Se 14.0ab 2.9ab 82.1b 13.2ab 3.1ab 70.3c 
MW +TA+ Salinity(S) 12.0bc 2.7bc 59.0d 12.1bc 2.6bcd 65.1d 

MW + Se + S 12.1bc 2.3cd 55.0e 11.0c 2.4cde 61.2e 
TA + S 10.0c 2.2de 51.0f 19.1d 2.1de 55.4f 
Se. + S 10.2c 2.0e 45.1g 7.0e 2.0e 45.0g 

* Means within a column having the same letters are not significantly different according to Duncan's Multiple Range Test (DMRT) at 5% 
level 
 
Table 6: effect of magnetic water ,total amino and selenium on  some chemical constituents of squash(Cucurbita pepo L.)during 2011  
              and2012 seasons. 

Treatments First season (2011) Second season (2012) 
N % P % K % Na % Cl 

(mg/100g)dry 
weight 

N % P % K % Na % Cl 
(mg/100g)dry 

weight 
Tap water(TW) 3.07bc 0.48cd 2.51cd 0.830c 0.580cd 2.910de 0.51b 2.45ab 0.790d 0.535c 

TW +Total 
amino(TA) 

3.250b 0.53b 2.69bc 0.810c 0.570cd 3.390b 0.51b 2.51ab 0.733d 0.530c 

TW + 
Selenium(Se) 

3.100bc 0.50bc 2.65c 0.740cd 0.540d 3.110cd 0.53b 2.59ab 0.749d 0.510c 

Magnetic 
water(MW)+ 

TA 

3.790a 0.59a 2.97a 0.650de 0.395e 3.840a 0.61a 3.79a 0.610e 0.380d 

MW  + Se 3.190bc 0.61a 2.87ab 0.107b 0.380e 3.310bc 0.63a 2.36ab 0.590e 0.330e 
MW +TA+ 
Salinity(S) 

2.97cd 0.44d 2.39de 1.005b 0.610bc 2.710ef 0.42c 2.41ab 0.980c 0.630b 

MW + Se + S 2.718d 0.46cd 2.22e 1.701a 0.670b 2.590f 0.44c 2.32ab 0.960c 0.620b 
TA + S 2.410e 0.32f 1.81f 1.604a 1.010a 2.210g 0.31d 1.99b 1.540a 0.980a 
Se. + S 2.110e 0.37e 1.84f 0.830 0.970a 1.950g 0.34d 1.91b 1.415b 0.960a 

* Means within a column having the same letters are not significantly different according to Duncan's Multiple Range Test (DMRT) at 5% 
level 

 
4. Chemical constituents:  

 
It was obvious from data expressed in Table  6 , that treatments of TW + TA, TW + Se, MW + TA and MW 

+ Se increased the percentages of N, P and K in the leaves of treated plants with various significant levels over 
the control (TW) in most cases of the two seasons. The mastery, however was also for MW + TA treatment 
which gave the highest contents of these nutrients in both seasons. On the other hand, all previous treatments 
markedly declined the content of both Na (%) and Cl (mg/100g DW), especially the treatment of MW + TA that 
decreased the content of these two elements to the minimum values. That may indicate the role of magnetic 
water with amino acids in reducing the harmful effects of salinity through solubilising NaCl salt and leaching it 
out of the soil. Therefore, the plants do not uptake higher amounts of either Na or Cl.  
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The opposite was the right regarding the treatments of TA + S and Se + S, as each of them decreased N, P 
and K content to the least means, but elevated the content of Na and Cl to the maximum values. This may be the 
reason of decrement growth, yield and quality of squash plants to the minimest level comparing with the other 
treatments.  

These findings, however are in great harmony with those revealed by Abd El-Aal (2010) on squash, Lee et 
al. (2005) on broccoli, Hozyan and Qados (2010) on chickpea, Shehata et al. (2011) on cereliac and Datir et al. 
(2012) on chili.  

It can be from the previously mentioned results inferred that combining between irrigation with magnetic 
water and fertilization with total amino is the best way for ameliorating the reducing effect of salinity and 
obtaining the best growth, yield and quality of squash plants grown under salinity conditions. 
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