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ABSTRACT 

The current study was conducted in order to avoid hazards of saline irrigation water on elephant's 

ear tree (Enterolobium contortisiliquum (Vell.) Morong) seedlings. The experiment was done under 

the full sun at the nursery of Hort. Res. Inst., ARC, Giza, Egypt during 2017 and 2018 seasons using 

six-month-old uniform seedlings. The seedlings were planted in 30-cm-diameter plastic pots filled 

with about 5.5 kg/pot of sand and clay mixture at equal parts (1:1, v/v), drenched monthly with 0, 2 

and 4 g/pot (plant) of magnetite (Fe3O4) and irrigated with saline water containing NaCl + CaCl2 

mixture at concentrations of 0, 1000, 2000, 3000 and 4000 ppm. The results showed that plants 

irrigated with saline water at concentrations higher than 1000 ppm without magnetite died, while those 

amended with magnetite at either 2 or 4 g/pot survived regardless of the  salinity level. However, the 

means of plant length, stem diameter, No. leaves/plant, root length and stem, leaves and roots fresh 

and dry weights of those plants were gradually decreased with increasing salinity level to reach the 

minimum values by the highest level (4000 ppm). The opposite was correct regarding the effect of 

Fe3O4, as the means of various top and root growth parameters were linearly increased as a result of 

the progressive increment of magnetite dose with the superiority of 4 g/pot dose that gave the highest 

records in most cases. The previous characters were also affected by the combined treatments, where 

the plants received magnetite at either 2 or 4 g/pot and irrigated with fresh water generally recorded 

the utmost high averages over control, and the interaction treatment of fresh water + 4 g/pot magnetite 

was the most effective one. A similar trend was also attained concerning the chemical composition of 

the leaves, as the concentrations of chlorophyll a and b, carotenoids and total carbohydrates were 

gradually decreased, but those of Na, Cl and proline were progressively increased the level of salt in 

irrigation water was increased. Magnetic iron, however improved concentrations of these constituents 

under the different salinity levels. The combination of fresh water + 4 g magnetite /pot scored the 

maximum concentrations of chlorophyll a and b, carotenoids and total carbohydrates, but that was true 

for Na, Cl and proline concentrations in plants irrigated with 4000 ppm saline water and supplemented 

with either 2 or 4 g/pot magnetite.  Hence, it can be advised to use 4 g magnetite/ plant as a soil drench 

every month during the growing season in order to protect Enterolobium. contortisiliquum seedlings 

from salinity hazards.  

 

Key words: Tamboril, elephant's ear tree, Enterolobium contortisiliquum, saline water, magnetite and 

magnetic iron. 

 

1. INTRODUCTION 

Enterolobium contortisiliquum(Vell.) Morong 

is a fast growing shade tree belonging to Fam. 

Fabaceae. N fixation and up to 20-30 m tree 

height are recommended for greening the 

degraded areas and for mixed plantation in parks, 

squares and gardens (Lorenzi, 1992). It is native 

Brazil, where it is widely known as tamboril, 

timbauba and as elephant's ear pod tree. It 

produces a valuable timber used for the 

construction of boats, canoes, toys, plywood, 

furniture frames, doors and crates kernels. It has a 

broad, leafy canopy providing shade in summer. 

It may be a key tool for reforestation programs in 

the marginal soils suffer from salinity because E. 

contortisiliquum cannot tolerate soil salinity 

exceed 1.2dS.m
-1

, i.e., 750 ppm (Pereira et al., 

2012). 

A reduction in shoot and root growth, 

flowering delay and leaf chlorosis are the 
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commonest symptoms resulting from salinity. 

This was documented by Pereira et al. (2012), 

Leite et al., (2017) and daSilva et al. (2019) on  

Enterolobium contortisiliquum, Abdel-Moniem et 

al. (2014) on Tecoma stans, El-Fouly et al. (2015) 

on Iris tingitana cv. Wedgewood, Nawaz et al. 

(2016) on Eucalyptus camaldulensis, Oliveira et 

al. (2017) on Catharanthus roseus, Allamanda 

cathartica, Ixora coccinea and Duranta erecta. 

Shahin et al. (2017) on Casuarina equisetifolia 

and Eucalyptus rostrata and Bian and Pan (2018) 

on Narcissus tazzeta var Chinensis.   

On the other hand, many efforts had been 

exerted to overcome salinity hazards, among 

which using the magnetic iron, as an easy and 

affordable method. These efforts were reported 

by Baraga et al. (2009) on Enterolobium 

schomburgkii, Abdel-Fattah (2014) on 

Jacaranda acutifolia, Ahmed et al., (2016) on 

Acalypha wilkesina, Moustafa et al., (2017) on 

Moringa aleifera, Shahin et al., (2018) on 

Terminalia arjuna, Amer (2016) on wheat and 

maize, Khalil and Abou Leila (2016) on tomato 

and Abdel-Hamied and Ghieth (2017) on peach.  

The present study, is an attempt to evaluate 

the role of magnetite in minimizing the 

deleterious effects of irrigation water salinity on 

growth and chemical composition of tamboril 

(elephant's ear tree) seedlings.  

 

2. MATERIALS AND METHODS 

A pot experiment was carried out under open 

field condition at the nursery of Hort. Res. Inst., 

ARC, Giza, Egypt during 2017and 2018 seasons 

to evaluate the response of tamboril seedlings of 

(Enterolobium contortisiliquum) to irrigation 

with saline water with or without magnetite .  

Six-month-old uniform seedlings of 

Enterolobium contortisiliquum (Vell.) Morong 

(30 cm height with 10 leaves) were individually 

transplanted on April, 1
st
 in each season in 30-

cm-diameter plastic pots (one seedling/pot) filled 

with about 5.5 kg/pot of sand and clay mixture 

(1:1, v/v). The physical and chemical analyses of 

the sand and clay used in the two seasons are 

shown in Table (a). 

Immediately after transplanting, the seedlings 

were irrigated with fresh water once every three 

days till mid April, then they received the 

following treatments:  

1. Magnetite (magnetic iron ore): the soil 

mixture in each pot was monthly drenched 

with 0, 2 and 4 g Fe3O4, 22.5 % (obtained 

from Alahram Mining Co., Giza, Egypt). Till 

the end of experiment. 

2. Saline water treatments: A pure NaCl salt was 

mixed well with a pure CaCl2 at the rate of 

(1:1, w/w), to prepare saline water at 

concentrations of 0, 1000, 2000, 3000 and 

4000 ppm. The seedlings were irrigated with 

the previous saline water every three days till 

the end of the experiment (on October, 15
th
).   

3. The magnetite treatments were combined 

factorially with those of saline water ones to 

create 15 interaction treatments. 

The seedlings under various treatments were 

monthly fertilized with (commercial name 

flowering spring) 20 N : 20 P : 20 K + 

micronutrients compound chemical fertilizer at 1 

g/pot and the other agricultural practices were 

undertaken whenever needed, as usually grower 

did. A factorial experiment based on a complete 

randomized design, replicated thrice with 5 

seedlings per replicate was accomplished in both 

seasons (Mead et al., 1993).  

At the end of each season (October, 15
th
), 

data were recorded as follows: plant length (cm), 

No. leaves/plant, stem diameter at the base 

(mm), root length (cm), as well as stem, leaves 

and roots fresh and dry weights (g). In fresh leaf 

samples, photosynthetic pigments (chlorophyll a, 

b and carotenoids, mg/g f.w.) were measured 

according to the method of Moran (1982), while 

in dry leaf samples, total carbohydrates percentage 

as well as sodium and chloride (mg/g d.w.) were 

determined using the methods of Herbert et al. 

(1971) and Jackson (1973), respectively. 

Moreover, free proline content was 

colorimetrically evaluated in fresh leaf samples 

using the method described by Bates et al., 

(1973). 

Data were then tabulated and statistically 

Table (a): The physical and chemical analyses of the used sand and clay. 

Soil 

type 

Particle size distribution 

(%) 
S.P. 

E.C. 

(dS/m) 
pH 

Cations (meq/l) Anions (Meq/l) 

Coarse  

Sand 

Fine  

sand  
Silt  Clay  Ca

++
 Mg

++
 Na

+
 K

+
 HCO3

-
 Cl

-
 SO4

--
 

Sand 80.75 10.30 1.26 7.69 23.10 3.82 7.83 8.96 8.33 17.66 0.75 3.48 18.67 13.55 

Clay 7.64 22.50 30.15 39.71 50.10 2.27 8.12 8.12 2.20 15.50 0.75 6.78 8.02 11.15 
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analyzed using the program of SAS Institute 

(2009), followed by Duncan's New Multiple 

Range Test (Steel and Torrie, 1980) for means 

comparison of the treatment. 

  

3. RESULTS AND DISCUSSION 

3.1. Effect of salinity levels, magnetite rates and 

their interactions on  

3.1.1. Vegetative and root growth parameters 

  It is obvious from the data averaged in 

Table (1) that plants irrigated with saline water 

at concentrations more than 1000 ppm without 

the application of magnetic iron died in both 

seasons, while those supplemented with 

magnetic iron at either 2 or 4 g/pot survived 

irrespective of salinity level of irrigation water. 

However, the means of plant height (cm), No. 

leaves/ plant, stem diameter (mm), root length 

(cm) as well as stem, leaves and roots fresh and 

dry weights (g) of these plants progressively 

decreased with increasing salinity level of the 

irrigation water to reach the least values at the 

highest level (4000 ppm).   

The previous results may be attributed to a 

decrease in cell size at a constant cell number 

caused by salinity. In this regard, Baraga et al. 

(2009) mentioned that salinity inhibited cell 

division and enlargement, consequently 

suppression of plant growth. Furthermore, salinity 

may have a negative effect on water absorption 

and biochemical processes, such as N and CO2 

assimilation and protein biosynthesis or may 

accumulate high concentration of some highly 

hydrophilic ions (e.g. Na or borate) and toxic 

ones such as Cl in plant tissues (Handreck and 

Black, 2002). Jou et al. (2006) suggested that 

ATPase participates in endoplasmic reticulum-

Golgi mediated protein sorting machinery for 

both house keeping function and 

compartmentalization of excess Na
+
 under high 

salinity. A parallel records were also explored by 

Pereira et al. (2012) who stated that salinity at 

concentrations more than 750 ppm negatively 

affected vegetative growth of E. contortisiliquum, 

especially height, stem diameter and No. leaves to a 

great extent. Leite et al. (2017) declared that as the 

salt content of a soil increases, it reduces the ability 

of E. contortisiliquum plant to absorb water and 

nutrients leading to inhibition of biomass 

production. Recently, Da Silva et al. (2019) 

concluded that proportions of poultry litter more 

than 35 % added to the commercial substrate for the 

production of E. contortisiliquum seedlings 

compromise the production due to its relative high 

salinity. 

On the other hand, means of the different top 

and root growth traits were gradually increased 

to the maximum as a result of increasing 

magnetic iron dose to the highest dose (4 g/pot) 

in most cases of the two seasons. Although 

Fe3O4 at the rate of 2 g/pot significantly  raised  

the  means  of  top and root growth  parameters  

over  the   control    ones,  the   upper   hand  was 

for the rate of 4 g/pot, as it gave significantly the 

highest values in both seasons. In this regard, 

Baraga  et al. (2009)  indicated the  role of Fe3O4 

Table (1): Effect of salinity levels, magnetite rates and their interactions on plant height and No. leaves 

of Enterolobium contortisiliquum (Vell.) Morong plant during 2017 and 2018 seasons. 

Salinity levels 

Plant length (cm) Number of leaves/plant 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

 First season: 2017 

Control 182.43c 197.33b 209.90a 196.56A 42.33b 43.00b 50.33a 45.22A 

1000ppm 99.67g 166.33d 177.67c 147.89B 20.43ef 27.00d 34.00c 27.14B 

2000ppm 0.00j 146.33e 146.47e 97.60C 0.00h 24.43de 28.67d 17.70C 

3000ppm 0.00j 106.17g 117.67f 74.61D 0.00h 19.77ef 22.10ef 13.96D 

4000ppm 0.00j 66.33i 89.30h 51.88E 0.00h 13.00g 18.67f 10.56E 

Mean 56.42C 136.50B 148.20A  12.55C 25.44B 30.75A  

 Second season: 2018 

Control 189.83bc 196.33b 211.97a 199.38A 44.00b 45.67b 49.67a 46.44A 

1000ppm 87.47g 170.00d 180.93c 146.13B 23.33e 27.00de 33.00c 27.78B 

2000ppm 0.00i 139.53e 146.70e 95.41C 0.00g 23.57e 30.10cd 17.89C 

3000ppm 0.00i 112.90f 117.33f 76.74D 0.00g 16.67f 24.23e 13.63D 

4000ppm 0.00i 73.70h 79.83gh 51.18E 0.00g 15.33f 22.90e 12.74D 

Mean 55.46C 138.49B 147.35A  13.47C 25.65B 31.98A  

- Means followed by the same letters in row or column are not significantly different according to 

Duncan's. New Multiple Range t-Test at 5 % level. 
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Table (2): Effect of salinity levels, magnetite rates and their interactions on stem diameter and root 

length of Enterolobium contortisiliquum (Vell.) Morong plant during 2017 and 2018 seasons. 

 

Salinity 

levels 

Stem diameter (mm) Root length (cm) 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

  First season: 2017 

Control 14.00ab 13.67bc 13.33c 13.67A 53.67b 51.83bc 57.67a 54.39A 

1000ppm 12.00d 14.00ab 14.33a 13.44A 33.60f 48.53c 51.83bc 44.66B 

2000ppm 0.00h 12.33d 12.00d 8.11B 0.00g 34.67f 44.27d 26.31C 

3000ppm 0.00h 11.00ef 11.33e 7.44C 0.00g 32.53f 39.67c 24.07D 

4000ppm 0.00h 10.33g 10.67fg 7.00D 0.00g 34.63f 33.60d 22.74D 

Mean 5.20B 12.27A 12.33A   17.45C 40.44B 45.41A   

 Second season: 2018 

Control 14.00ab 13.67a-c 14.33a 14.00A 58.80a 50.17b 58.07a 55.68A 

1000ppm 13.67a-c 13.33b-d 14.00ab 13.67A 32.83d 51.70b 51.57b 45.37B 

2000ppm 0.00g 13.00cd 12.67d 8.56B 0.00e 39.30c 39.67c 26.32C 

3000ppm 0.00g 11.33e 11.33e 7.56C 0.00e 32.53d 36.90c 23.14D 

4000ppm 0.00g 10.33f 10.00f 6.78D 0.00e 29.83d 31.03d 20.29E 

Mean 5.53B 12.33A 12.47A   18.33C 40.71B 43.45A   

- Means followed by the same letters in row or column are not significantly different according to 

Duncan's New Multiple Range t-Test at 5 % level. 

Table (3): Effect of salinity levels, magnetite rates and their interactions on stem fresh weight of 

Enterolobium contortisiliquum (Vell.) Morong plant during 2017 and 2018 seasons. 

 

Salinity 

levels 

Stem fresh weight (g) 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

 First season: 2017                                Second season: 2018 

Control 57.57b 66.50a 68.90a 64.32A 61.63b 66.42a 65.43ab 64.49A 

1000ppm 20.20hi 42.64d 52.07c 38.30B 19.20g 46.00d 54.27c 39.82B 

2000ppm 0.00j 36.97e 43.43d 26.80C 0.00i 34.43e 45.13d 26.52C 

3000ppm 0.00j 25.73fg 29.87f 18.53D 0.00i 24.07f 33.23e 19.10C 

4000ppm 0.00j 15.70i 21.17gh 12.29E 0.00i 15.04h 19.92g 11.65E 

Mean 15.55C 37.51B 43.09A   16.17C 37.19B 43.60A   

- Means followed by the same letters in row or column are not significantly different according to Duncan's.  

New Multiple Range t-Test at 5 % level. 

Table (4): Effect of salinity levels, magnetite rates and their interactions on stem dry weight of Enterolobium 

contortisiliquum (Vell.) Morong plant during 2017 and 2018 seasons. 

 

Salinity 

levels 

Stem dry weight (g) 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

 First season: 2017                                Second season: 2018 

Control 20.10b 23.12a 24.93a 22.72A 18.55c 22.29ab 24.03a 21.62A 

1000ppm 8.49f 15.54c 19.29b 14.44B 7.53g 14.82d 21.42b 14.59B 

2000ppm 0.00g 13.35cd 15.32c 9.56C 0.00h 14.08de 16.96c 10.35C 

3000ppm 0.00g 11.79de 12.40d 8.06D 0.00h 11.10f 12.52ef 7.87D 

4000ppm 0.00g 8.17f 9.48ef 5.89E 0.00h 8.67g 7.68g 5.45E 

Mean 5.72C 14.40B 16.28A   5.22C 14.19B 16.52A   

- Means followed by the same letters in row or column are not significantly different according to Duncan's. 

New Multiple Range t-Test at 5 % level. 
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Table (5): Effect of salinity levels, magnetite rates and their interactions on leaves fresh of Enterolobium 

contortisiliquum (Vell.) Morong plant during 2017 and 2018 seasons. 

Salinity 

levels 

Leaves fresh weight (g) 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

                 First season: 2017                                   Second season: 2018 

Control 16.90b 18.87a 20.40a 18.72A 16.54b 20.40a 22.20a 19.71A 

1000ppm 10.30f 14.13cd 15.90bc 13.45B 10.53e 13.40c 16.90b 13.61B 

2000ppm 0.00i 14.47cd 15.03bc 9.83C 0.00g 12.87cd 14.57c 9.14C 

3000ppm 0.00i 11.30ef 12.77de 8.02D 0.00g 11.07de 13.33c 8.13C 

4000ppm 0.00i 5.94h 8.21g 4.72E 0.00g 6.27f 9.90e 5.39D 

Mean 5.44C 12.94B 14.46A   5.41C 12.80B 15.38A   

- Means followed by the same letters in row or column are not significantly different according to Duncan's. 

New Multiple Range t-Test at 5 % level. 

Table (6): Effect of salinity levels, magnetite rates and their interactions on leaves dry weights of 

Enterolobium contortisiliquum (Vell.) Morong plant during 2017 and 2018 seasons. 

Salinity 

levels 

Leaves dry weight (g) 

 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

                 First season: 2017                                   Second season: 2018 

Control 3.11d 3.46c 4.60a 3.72A 2.70ef 3.56c 4.32a 3.53A 

1000ppm 1.91f 3.01d 4.01b 2.97B 1.89h 3.00d 4.05b 2.98B 

2000ppm 0.00g 3.00d 4.05b 2.35C 0.00i 2.88de 3.98b 2.29C 

3000ppm 0.00g 2.36e 3.58c 1.98D 0.00i 2.53f 3.59c 2.04D 

4000ppm 0.00g 1.97f 2.03f 1.33E 0.00i 2.07gh 2.24g 1.44E 

Mean 1.00C 2.76B 3.65A   0.92C 2.81B 3.63A   

- Means followed by the same letters in row or column are not significantly different according to Duncan's. 

New Multiple Range t-Test at 5 % level. 

Table (7): Effect of salinity levels, magnetite rates and their interactions on roots fresh and dry 

weights of Enterolobium contortisiliquum (Vell.) Morong plant during 2017 and 2018 

seasons. 

Salinity 

levels 

Roots fresh weight (g) Roots dry weight (g) 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

  First season: 2017 

Control 67.43b 62.87b 78.21a 69.50A 27.07b 24.99bc 33.47a 28.51A 

1000ppm 25.57hi 46.27d 55.83c 42.56B 11.93fg 20.84d 25.33b 19.37B 

2000ppm 0.00j 39.65ef 41.50de 27.05C 0.00h 21.07d 25.40b 15.49C 

3000ppm 0.00j 28.57hi 35.17fg 21.24D 0.00h 17.17e 21.93cd 13.03C 

4000ppm 0.00j 24.40i 30.43gh 18.28D 0.00h 9.03g 13.29f 7.44E 

Mean 18.60C 40.35B 48.23A   7.80C 18.62B 23.88A   

 Second season: 2018 

Control 62.87b 59.67bc 73.47a 65.33A 25.63bc 25.10bc 31.80a 27.51A 

1000ppm 29.47f 55.40c 54.83c 46.57B 11.13fg 23.27cd 23.77cd 19.39B 

2000ppm 0.00h 41.50d 45.73d 29.08C 0.00h 21.87d 26.33b 16.07C 

3000ppm 0.00h 31.67ef 35.03e 22.23D 0.00h 18.53e 22.10d 13.54D 

4000ppm 0.00h 23.13g 32.10ef 18.41E 0.00h 9.83g 13.20f 7.68E 

Mean 18.47C 42.27B 48.23A   7.35C 19.72B 23.44A   

- Means followed by the same letters in row or column are not significantly different according to 

Duncan's. New Multiple Range t-Test at 5 % level. 
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(magnetite) in enhancing uptaking of N, P, K 

and Fe which stimulate plant growth against the 

harmful effect of salinity. It is suggested that 

new protein bands are formed in plants that are 

treated with Fe3O4 and these proteins activate 

vegetative growth of the plant (Hozyan and 

Abdul-Qados, 2010). In addition, Fe3O4 

decreases the hydration of salt ions and colloids, 

having a positive effect on salt solubility leading 

finally to leaching of the salts (Mostafazadeh et 

al., 2012). In the iron atom, there is a number of 

valence electrons that generates a magnetic field 

influence on the biochemical processes in plants, 

and it renders the roots of plants to exhibit the 

symptoms of magnetism (Yuliando et al., 2016). 

These findings are in accordance with those 

reported by Abdel-Fattah (2014) on Jacaranda 

acutifolia, Ahmed et al. (2016) on Acalypha 

wilkesiana, Moustafa et al. (2017) on Moringa 

oleifera and Shahin et al. (2018) on Terminalia 

arjuna. In this respect, Baraga et al. (2009) 

found that a polyamine (Putrescine) at 5 mM 

concentration increased germination % and 

germination velocity index of Enterolobium 

schomburgkii seeds subjected to salt stress with 

NaCl and CaCl2.   

The interactions between salinity and 

magnetite treatments also exerted a marked 

effect on top and root growth characters, where 

the plants received magnetite at either 2 or 4 

g/pot and irrigated with fresh water recorded, in 

general, the utmost high values in the two 

seasons, with the superiority of the combined 

treatments of fresh water + 4 g/pot magnetite as 

it gave the highest records in most 

measurements. Generally, the gradual increment 

in salinity of irrigation water was accompanied 

by a progressive supress in growth rate, which 

improved by the gradual increase in magnetite 

dose. This may show the role of magnetite in 

alleviating salinity hazards through creating an 

electromagnetic field that helps in releasing the 

nutrients to the plants and shock the nematodes 

and microbes on the roots, improving the water 

balance in the soil, increasing root growth and 

soil water retention, raising the adequacy of salts 

washing (3 times the capacity of regular water) 

and finally removing chlorine and toxic gasses 

magnetically from the growing medium 

(Yulianto et al., 2016).      

The above mentioned results are supported 

by those reported by Amer (2016) on wheat and 

maize, Khalil and Abou-Leila (2016) on tomato. 

Abdel-Hamid and Ghieth (2017) on peach 

pointed out that magnetized water was better 

than non- magnetized one in improving shoot 

length, No. leaves/shoot, leaf area, fruit 

characteristics and yield, besides, EC, pH, Ca, 

Mg, K and Na in the soil decreased when 

irrigated with magnetized water, whereas Fe, Zn, 

Cu and Mn were increased. 

3.1.2. Chemical composition of the leaves 

The data listed in Tables (8 & 9) show that 

the concentrations of chlorophyll a and b and 

carotenoids (mg/g f.w.) and the percentage of 

total carbohydrates linearly decreased in the 

leaves as the concentration of salts cumulatively 

increased in the irrigation water with few 

exceptions in the two seasons. The opposite was 

concerning concentrations of Na and Cl (mg/g 

d.w.) and proline (mg/g f.w.), which were 

increased with variable ratios in response to 

irrigation with saline water (Tables 10 and 11). 

This may be reasonable because salinity usually 

depresses the water potential of the soil solution 

and hence reduces minerals and water uptake by 

plant roots that is coupled with reducing of 

photosynthesis and enzymatic system activities. 

Moreover, higher salinity usually increases the 

uptake of some highly hydrophilic ions such as 

Na (Handreck and Black, 2002). It was also 

suggested that accumulation of some amino 

acids and amides in the leaves and roots of 

salinity stressed plants may be referred to de 

novo synthesis and not the result of protein 

degradation (Gilbert et al., 1998).  

Magnetic iron however, induced a marked 

increase in the concentrations of all above 

mentioned constituents when applied at either 2 

or 4 g/pot without dominance of either doses 

indicating its role in repairing the harmful effects 

of salinity due to increasing the free proline, that 

improves the water balance in plant tissues. 

Besides, magnetite may create a high energy 

magnetic field in the root medium of the 

growing plants leading to increase the solubility 

of N, P, K and Fe nutrients, and this in turn 

stimulates the absorption of such elements and 

improves growth (Yulianto et al., 2016). 

The aforestated constituents were also 

affected by the interaction treatments, as the 

concentration of chlorophyll a, b, carotenoids 

and total carbohydrates reached the maximum  

in the   leaves   of   plants  irrigated  with   fresh 

(unsalinized) water and received 4 g/pot Fe3O4 

dose, followed by those irrigated with 1000 ppm 

saline water and drenched with 4 g Fe3O4 /pot in 

most instances of both seasons. However, that 

was true for Na, Cl and free proline 

concentrations  in   plants   irrigated   with    the  
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highest level of saline water (4000 ppm) and 

drenched with either 2 or 4 g Fe3O4/pot. These 

gains are in line with those postulated by Baraga 

et al. (2009) on Enterolobium schomburgkii, 

Abdel-Fattah (2014) on Jacaranda acutifolia 

and Ahmed et al. (2016) who elicited that 

applying magnetite  at 6 g/pot (4 times) at 2 

month interval to salinized soil mixture 

improved tolerance of Acalypha wilkesiana 

transplants to salinity up to 6000 ppm 

concentration. Likewise, Khalil and Abou- Leila 

(2016) indicated that magnetic iron at either 2 or 

4 g/plant significantly increased yield, vitamin 

C, acidity and carotenoids content of tomato 

fruit husk irrigated with saline water up to 6000 

ppm.      

Accordingly, because Enterolobium 

contortisiliquum seedlings are sensitive to 

salinity, it can be recommended to drench the 

soil with magnetite at 4 g/plant, monthly during 

the growing season to avoid hazards caused by 

salinity stress. 

Table (8): Effect of salinity levels, magnetite rates and their interactions on chlorophyll a and b 

concentration in the leaves of Enterolobium contortisiliquum (Vell.) Morong plant during 

2017 and 2018 seasons. 

 

Salinity levels 

Chlorophyll (a)  (mg/g f.w.) Chlorophyll (b)  (mg/g f.w.) 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

  First season:2017  

Control 1.187 1.187 1.283 1.219 0.358 0.512 0.557 0.476 

1000ppm 1.157 1.197 1.290 1.215 0.322 0.358 0.498 0.393 

2000ppm 0.000 0.937 1.133 0.690 0.000 0.251 0.394 0.215 

3000ppm 0.000 0.760 0.975 0.578 0.000 0.197 0.342 0.180 

4000ppm 0.000 0.616 0.870 0.495 0.000 0.143 0.229 0.124 

Mean 0.469 0.939 1.110   0.136 0.292 0.404   

 Second season:2018 

Control 1.073 1.137 1.353 1.188 0.460 0.507 0.532 0.500 

1000ppm 1.043 1.253 1.327 1.208 0.372 0.480 0.517 0.456 

2000ppm 0.000 0.940 1.203 0.714 0.000 0.322 0.447 0.256 

3000ppm 0.000 0.709 0.963 1.490 0.000 0.212 0.331 0.181 

4000ppm 0.000 0.637 0.860 0.499 0.000 0.127 0.258 0.128 

Mean 0.423 0.935 1.141   0.166 0.330 0.417   

 

Table (9): Effect of salinity levels, magnetite rates and their interactions on carotenoids and total 

carbohydrates concentration in the leaves of Enterolobium contortisiliquum (Vell.) Morong plant 

during 2017 and 2018 seasons. 

Salinitylevels 

Carotenoids (mg/ g d.w) Total carbohydrates (%)/D.W 

(Magnetite) Fe3O4 rate (g/plant) 

Control 2 gm 4 gm Mean Control 2 gm 4 gm Mean 

  First season:2017  

Control 0.551 0.601 0.601 0.584 31.37 35.85 33.57 33.59 

1000ppm 0.347 0.428 0.428 0.401 22.40 30.08 32.53 28.34 

2000ppm 0.000 0.227 0.227 0.151 0.00 26.74 28.64 18.46 

3000ppm 0.000 0.195 0.195 0.130 0.00 24.70 26.74 17.15 

4000ppm 0.000 0.171 0.171 0.114 0.00 19.93 21.35 13.76 

Mean 0.180 0.324 0.324   10.75 27.46 28.57   

 Second season:2018 

Control 0.544 0.614 0.571 0.576 33.68 33.80 33.68 33.72 

1000ppm 0.330 0.446 0.504 0.427 24.47 29.73 32.73 28.98 

2000ppm 0.000 0.250 0.362 0.204 0.00 27.37 29.01 18.79 

3000ppm 0.000 0.212 0.321 0.178 0.00 24.27 28.25 17.50 

4000ppm 0.000 0.177 0.270 0.149 0.00 20.67 22.60 14.42 

Mean 0.175 0.340 0.406   11.63 27.17 29.25   
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 ن الفٍلأر شتلاث شجرةخفض التأثٍر الضار لمٍاه الري المالحت على ومو وجودة 

Morong) (Enterolobium contortisiliquum) (Vell. 

 

 

محمود عبذ الفتاح السٍذ
 - 

سٍذ محمذ شاهٍه  -أمل صلاح أحمذ الفولً  
 *
  

 

 ِصش -اٌج١ضج -ِشوض اٌثذٛز اٌضساع١ح -ِعٙذ تذٛز اٌثساذ١ٓ -لسُ تذٛز اٌذذائك إٌثاذ١حٚ * لسُ تذٛز اٌض٠ٕح 

 

 ملخص 

 Enterolobium contortisiliquum (Vell.))١ًاٌفأرْ شاس ٍِٛدح ١ِاٖ اٌشٞ عٍٝ شـرلاخ شجشج ٌرجٕـة أظ

Morong) ٍشّس اٌساغعح تّشرً ِعٙذ تذٛز اٌثساذ١ٓ، ِشوض ٌ ّعشضاٌفٟ اٌذمً اٌّىشٛف  أجش٠د ٘زٖ اٌذساسح

د١س ذُ  عّش٘ا سرح أشٙش، ،شرلاخ ِرّاشٍح ذُ اسرخذاَ .2018، 2017اٌثذٛز اٌضساع١ح، اٌج١ضج، ِصش خلاي ِٛسّٟ 

 1:1ً ٚاٌط١ٓ تٕسة ِرسا٠ٚح )ِوجُ ِٓ ِخٍٛغ اٌش 5.5سُ ٍِّٚٛءج تذٛاٌٟ  30فٟ أصص تلاسر١ه لطش٘ا شرٍٙا 

س٠ٚد  ٚلذ جُ/أص١ص )ٔثاخ(. 4، 2أظ١ف إ١ٌٙا ذىث١شاً اٌّاجٕر١د )اٌذذ٠ذ اٌّّغٕػ( شٙش٠اً تّعذلاخ: صفش،  ٚلذ (،ادجّ

ء فٟ ا١ٌٍّْٛ ِٓ جض 4000ٚ  3000، 2000، 1000ترشو١ضاخ: صفش،  تاٌّاء اٌّاٌخ اعحاٌضس إٌثاذاخ تعذ أسثٛع١ٓ ِٓ

ِٓ أِلاح وٍٛس٠ذ اٌصٛد٠َٛ ٚوٍٛس٠ذ اٌىاٌس١َٛ. أ٠عاً ذُ دساسح ذأش١ش اٌّعاِلاخ اٌّشرشوح ت١ٓ  اٚصِٔخٍٛغ ِرساٚٞ 

ترشو١ضاخ أعٍٝ ِٓ تاٌّاء اٌّاٌخ ثاذاخ إٌ سٞ أٚظذد إٌرائج اٌّرذصً ع١ٍٙا أْ .اٌشٞ تاٌّاء اٌّاٌخٚ اٌّاج١ٕر١دجشعاخ 

ادخ اٌّعاِلاخ اٌّعاف ا١ٌٙا اٌّاج١ٕر١د ، ت١ّٕا تاٌّاج١ٕر١د ادٞ اٌٟ ِٛخ اٌشرلاخاٌّعاٍِح تذْٚ جضء فٟ ا١ٌٍّْٛ  1000

. إلا أْ ِرٛسطاخ صفاخ إٌّٛ اٌشٞ اٌٟ عذَ ِٛخ إٌثاذاخ١ِاٖ  ٍِٛدح جُ/ٔثاخ( تصشف إٌظش عٓ ذشو١ض 4، 2)تّعذي 

عشٞ ٚاٌجزسٞ )غٛي إٌثاخ، لطش اٌساق، عذد الأٚساق/ٔثاخ، غٛي اٌجزس، اٌٛصْ اٌطاصج ٚاٌجاف ٌٍساق، الأٚساق اٌخ

اٌرشو١ض الأعٍٝ ِٓ الأِلاح ١ض اٌٍّٛدح ٌرصً إٌٝ أدٔٝ اٌم١ُ ِع ٚاٌجزٚس( ٌٙزٖ إٌثاذاخ لذ أخفعد ذذس٠ج١اً تض٠ادج ذشو

ِرٛسطاخ ل١اساخ إٌّٛ  ف١ّا ٠رعٍك ترأش١ش اٌّاجٕر١د، د١س صادخ جضء فٟ ا١ٌٍّْٛ(. ٌٚمذ واْ اٌعىس صذ١ذاً  4000)

جُ/أص١ص ٚاٌرٟ  4شعح اٌّعافح، ِع ذفٛق اٌج  اٌّاج١ٕر١دجشعح  اٌخعشٜ ٚاٌجزسٜ ساٌفح اٌزوش ذذس٠ج١اً وٍّا صادخ

اِلاخ اٌّشرشوح، فٟ ِعظُ اٌذالاخ تىلا اٌّٛس١ّٓ، ٌٚمذ ذأششخ صفاخ إٌّٛ اٌساتمح تاٌّع إٌّٛ اٌخعشٞ ل١ُسجٍد أعٍٝ 

جُ/أص١ص( ٚس٠ٚد تاٌّاء اٌعزب أعٍٝ اٌّرٛسطاخ ِماسٔح  4، 2د١س سجٍد إٌثاذاخ اٌرٟ عٍِٛد تاٌّاجٕر١د )

جُ/أص١ص ٚاٌزٞ أعطٝ ل١ّاً  4اٍِح تاٌّاجٕر١د تّعذي تاٌىٕرشٚي، ِع ذفٛق اٌرفاعً اٌّشرشن ت١ٓ اٌشٞ تاٌّاء اٌعزب ٚاٌّع

ذصٛي عٍٝ اذجاٖ ِشاتٗ ف١ّا ٠رعٍك تاٌرشو١ة اٌى١ّاٚٞ ٌلأٚساق، د١س أخفعد أعٍٝ فٟ ِعظُ اٌم١اساخ. ٌٚمذ ذُ اٌ

اٌصٛد٠َٛ،  عٕصش، اٌىاسٚذ٠ٕٛ١ذاخ ٚاٌىشت١٘ٛذساخ اٌى١ٍح ذذس٠ج١اُ، ت١ّٕا صادخ ذشو١ضاخ (أ، ب) اٌىٍٛسٚف١ًذشو١ضاخ 

اظافٗ اٌّاج١ٕر١د اٌٟ ادٞ ٞ. ت١ّٕا اٌٍّٛدح فٟ ١ِاٖ اٌشاٌىٍٛس٠ذ ٚاٌثش١ٌٚٓ تشىً ذصاعذٞ ٚتٕسة ِرفاٚذح وٍّا صاد ذشو١ض 

تاٌّاء ٚٚجذ اْ سٞ إٌثاذاخ إٌظش عٓ ذشو١ض ٍِٛدح ا١ٌّاٖ اٌّسرخذِح فٟ اٌشٞ،تغط ذشو١ضاخ ٘زٖ اٌّىٛٔاخ  ذذس١ٓ

، اٌىاسٚذ٠ٕٛ١ذاخ (أ، ب) أعٍٝ اٌم١ُ ٌرشو١ضاخ اٌىٍٛسٚف١ًٍ اعطدجُ/ٔثاخ  4تّعذي  ِع اظافٗ اٌّاد١ٕر١داٌعزب 

ِعاٍِح اٌشٞ تاٌّاء  ٌٍصٛد٠َٛ ٚاٌىٍٛس٠ذ ٚاٌثش١ٌٚٓ فٟ الاٚساق ٚجذخ ِعى١ٍح، ت١ّٕا أعٍٝ ذشو١ضاخ ٚاٌىشت١٘ٛذساخ اٌ

فإٔٗ ٌذّا٠ح شرلاخ  ،عٍٝ ِا سثكتٕاء  جُ/ٔثاخ. 4أٚ  2اٌذذ٠ذ اٌّّغٕػ تّعذي  جضء فٟ ا١ٌٍّْٛ ٚاظافٗ 4000اٌخ ترشو١ض اٌّ

٠ّىٓ إٌصخ تإظافح  ِٓ أظشاس اٌشٞ تاٌّاء اٌّاٌخ (Enterolobium contortisiliquum (Vell.) Morong)ْ اٌف١ً أرشجشج 

 جُ/ٔثاخ، ِشج وً شٙش خلاي ِٛسُ إٌّٛ.  4ٌٍرشتح ذىث١شاً تّعذي  )اٌّاج١ٕر١د( اٌذذ٠ذ اٌّّغٕػ
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