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ABSTRACT 

 

 Salinity is a major limiting factor for tomato crop 

growth and productivity especially in arid and semi 

arid lands region. Therefore this study was con-

ducted to study the effect of applying sugar beet 

molasses, priming tomato seedling in saline water 

and Fe-EDHHA on mitigating salinity negative ef-

fects on tomato (Lycopersicon esculentum L.)  

hybrid super strain B (salinity sensitive hybrid). 

Seedlings of tomato hybrid were transplanted on 

April 4
th

 in both seasons 2014 and 2015 in pots 

contains washed sandy soil, and irrigated with sa-

line water with EC of  2000, 3000 and 4000 ppm. 

Beet molasses and Fe – EDHHA were applied at  

rates of 200 and 300 kg / fed. for beet molasses 

and 3 and 4 kg / fed. for Fe – EDHHA. Priming 

tomato seedlings in saline water treatment was 

applied at 5 and 6 dS/m for 24 hours.  Data 

showed that all plant growth aspects such as plant 

height, leaf area, plant fresh and dry weights were 

improved under beet molasses, Fe and priming 

tomato seedlings in saline water treatments com-

pared to none treated plants (control). Yield pa-

rameters also followed the same trend. Among 

treatments, beet molasses at a rate of 200 kg / fed. 

recorded the highest significant effect in mitigating 

salinity negative effects. It could be concluded that 

beet molasses, priming tomato seedling in saline 

water and Fe – EDHHA treatments were more 

effective and efficient in mitigating salinity stress on 

tomato plants.  

 

Keywords: Tomato, Salinity, Beet molasses, Fe - 

EDHHA, and Total Yield. 

 

INTRODUCTION 

 

 Worldwide, more than 45 million hectares of 

irrigated land have been damaged by salt and 1.5 

million hectares are taken out of production each 

year as a result of high salinity levels in the soil 

(Munns and Tester, 2008). Salinity problem has 

been reported to affect about 45% of the total 

Egyptian area (including 26% of water bodies) ac-

cording to Gehad, (2003). Since that report, no 

further reports have been found about the devel-

opment of that problem in Egypt although its 

spreading is noticeable through personal commu-

nications with Egyptian growers. The negative ef-

fects of salinity have been reported on growth and 

production of many crops such as mungbean 

(Salama, 2003), green bean (Abdel-Mawgoud et 

al 2010) and Gomaa, (2017); tomato (Salama et 

al (2012) and Sweet pepper (Abdel-Mawgoud et 

al 2004). For these reasons different attempts 

have been tried in order to alleviate the negative 

effects of salinity on plant performance. For in-

stance, trails for manipulating greenhouse climate 

(Li, (2000); Abdel-Mawgoud et al (2004), applica-

tion of amino acids and growth regulators 

(Tantawy et al 2009a) and using of   environmen-

tal friendly materials (Abdel-Mawgoud et al (2010) 

and Tantawy et al (2009b) as well as using physi-

cal treatments such as hardening (Shafshak et al 

(2008) and Tantawy et al (2009c) and some  

mineral fertilization (Salama et al 2012). Salama 

et al (2012) ameliorated the negative effects of 

salinity by using Zn-EDTA. Other micro nutrients 

may have similar ameliorating effects on some 

vegetable crops such as tomato. molasses on  

tomato plant growth and productivity under saline 
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water irrigation attributed to molasses contain gly-

cinebetaine material is as a compatible solute in 

osmotic adjustment of the cytoplasmic compart-

ments where it may accumulate while ions are 

sequestered in the vacuole Salisbury and Ross, 

(1992).  Tantawy, (2007) found that beet molasses 

contained Water 17% ,Sucrose 66% ,Fructose 1%, 

Glucose1% ,Glycinebetaine 6% ,Amino acids 8% 

,Sterols o.3 %, Phospholipids 0.5 %, and Wax 

0.2%.  Tomato is a major vegetable crop in Egypt 

ranking the first crop in terms of value (2995.412 

million dollars) and the third in terms of quantity of 

production (8105260 metric tons) FAOSTAT, 

(2011). According to FAOSTAT (2011), Egypt is 

ranked the fifth on the world in terms of production 

and value of tomato crop with a total harvested 

area reached 212446 ha. The cultivation of tomato 

crop is very favorable by the growers because of 

its moderate tolerance to salinity which enable the 

plant to improve its performance by application of 

some agricultural practices specially those treat-

ments that provide nutrients to the plants. There-

fore, the aim of this study is to investigate the ame-

liorating effects of Fe, beet molasses and priming 

tomato seedling in saline water on salinity impacts 

on tomato crop. 

 

MATERIALS AND METHODS 

 

 Two pot experiments were carried out 

during two successive summer seasons of 

2013 and 2014 in a private farm in Abou 

Ghalib region, Giza governorate to investigate 

the effects of using beet molasses at rates of 

200 and 300 kg / fed. and Fe – EDHHA 3 and 

4 kg / fed. and priming tomato seedlings in 

saline water treatment at 5 and 6 dS/m for 24 

hours to alleviate the effect of different salinity 

levels on the growth and yield of tomato 

plants hybrid super strain B under soil sandy. 

Seeds of tomato were sown on 11
th

 February 

in foam trays under the condition of green-

house in both seasons of both studies. The 

seedlings of tomato hybrids were transplanted 

on April 4
th

 in both seasons at the stage of 5
th

 

true leaf in plastic pots.  The pots size was 30 

cm in diameter and 50 cm depth. The pots 

were filled with 13 kg washed sand. Plants 

were irrigated by three concentrations of sa-

line water, 2000, 3000 and 4000 ppm which 

were obtained by mixing water from Karoun 

Lake with the tap water (260 ppm).  

 

 The plastic pots were perforated to allow 

drainage. Two uniform seedlings were trans-

planted in each pot, and placed in open field. 

Thinning took place after 15 days from trans-

planting leaving one plant only in each pot. 

Plants were hand irrigated with water for two 

weeks until plant establishments was assured 

in the growing media then salinity water was 

applied periodically every 2-3 days with 1000 

ml/pot to keep the water content at field ca-

pacity.  

 The experiment included 315 pots result-

ing from combination of 21 treatments with 3 

replicates and every replicate consisted of 5 

pots. Where, tomato seedlings were supplied 

by an aqueous solution of beet molasses and 

/or Fe-EDHHA three times during the growing 

period , i.e. after 3,6 and 9 weeks from trans-

planting. 

 

Data Recorded 

 

 Plant height (cm), plant fresh and dry weight (g) 

and leaf number were recorded on plants at the 

end of the seasons. Meanwhile leaf area was rec-

orded in the fourth leaf from the apex. Total fruits 

yield as g/ plant was determined as total weight of 

fruits during the harvest period, marketable fruits 

yield (g/plant) was determined after excluding un-

marketable fruits. (g/plant). Chlorophyll content 

was measured on the forth leaf from the apex us-

ing Minolta Chlorophyll meter Model 501, Yadava, 

(1986). Mineral content was analyzed in the fourth 

leaf from the apex where samples were dried in an 

oven at 70 °C until a constant mass was reached 

and then they were grounded for chemical analy-

sis. Total nitrogen was determined using the micro-

Kjeldahl method Kacar, (1972). Phosphorus was 

determined spectrophotometrically according to 

Troug and Meyer (1939). Potassium content was 

determined using an atomic absorption spectro-

photometer (Brown and Lilleland, 1946). Fe was 

determined using atomic-absorption as described 

by Chapman and Pratt (1982). Sodium analyzed 

and measured in leaves by flame-photometer set 

as described by Brown and Lilleland (1946). To-

tal proline content was measured according to 

Bates et al (1973).  

 The experimental treatments were arranged by 

applying the split plot design with three replicates 

where, salinity levels treatments were arranged in 

the main plots and beet molasses, Fe – EDHHA 

and priming tomato seedlings in saline water 

treatments were arranged in the sub plots. The 
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obtained data were statistically analyzed by the 

method described by Gomez and Gomez (1984). 

 

RESULTS 

 

 Table (1) show the effect of the salinity levels, 

organic and chemical compounds and the interac-

tions among them on plant height, fresh and dry 

weight respectively. As salinity level increased, 

there was a significant negative effect on plant 

height, fresh and dry weight. These trends were 

consistent in both growing seasons of the experi-

ment. Meanwhile, the application of organic and 

chemical compounds improved plant performance 

compared to control. Molasses at rate of 200 kg 

/fed. recorded the highest positive effects. Howev-

er, in all salinity levels, molasses at rate of 200 kg 

/fed. showed superiority in the positive effect com-

pared to other treatments and this difference was 

significant. The interaction effect showed that the 

high values of plant height, fresh and dry weight 

were noticed with that plants which irrigated by 

water contained 2000 ppm and supplied molasses 

at 200 kg/fed. On the opposite, occurred when 

using irrigation water contain 4000 with no sup-

plied any organic and chemical materials, in 1
st
 

and 2
nd

 seasons.  

 Table (2) demonstrates the effects of the ap-

plied treatments on total chlorophyll content and 

leaf area of the tomato plants and the interaction 

effects on the same parameters. It is obvious from 

the recorded data that there is a negative effect of 

salinity on total chlorophyll content and leaf area 

which was significant compared to control. Alt-

hough the application of all treatments in this study 

reduced that negative effect of salinity, there was 

clear superiority pattern of molasses at rate of 200 

kg /fed compared to other treatments. The interac-

tion effect showed that the best values of total 

chlorophyll content and leaf area were noticed with 

the plants which irrigated by water contained 2000 

ppm and supplied molasses at 200 kg/fed. On the 

opposite, occurred when using irrigation water con-

tain 4000 ppm with no supplied any organic and 

chemical materials, in 1
st
 and 2

nd
 seasons.  

 The observed pattern in the vegetative growth 

was also recorded in the yield and its components. 

Total yield was significantly reduced as salinity 

level increased (Table 3). Meanwhile organic and 

chemical compounds application significantly miti-

gated those negative effects and total yield was 

markedly improved. Among organic and chemical 

compounds applications, molasses at rate of 200 

kg /fed showed the highest mitigation effect on 

total yield under all salinity levels. Similarly, mar-

ketable yield was severely reduced as salinity level 

increased significantly. The application of organic 

and chemical compounds improved the fraction of 

marketable yield and reduced the negative effects 

of salinity significantly. 

 Molasses at rate of 200 kg /fed recorded the 

highest effect in improving marketable yield com-

pared to all other treatments. On the contrary of 

the all above results, only unmarketable yield is the 

parameter which showed an opposite trend where 

salinity increment increased the fraction of unmar-

ketable yield. The application of organic and chem-

ical compounds reduced that parameter with mo-

lasses at rate of 200 kg /fed which recorded the 

highest effects. 

 Similarly, nutrients such as N, P and K % 

showed a reduction as salinity level increased  

(Table 4), these reductions were mitigated by the 

application of organic and chemical compounds 

with molasses at rate of 200 kg /fed which record-

ed the highest positive effect. All organic and 

chemical compounds applications effects were 

significantly higher compared to control under each 

salinity level. Nevertheless, salinity levels remained 

the dominant factor in its effect. As it was ex-

pected, Na % increase in plant tissues as salinity 

level increased (Table 5). Meanwhile the applica-

tion of organic and chemical compounds signifi-

cantly reduced Na % and the lowest % recorded 

under the treatment of molasses at rate of 200 kg 

/fed. The interaction of the treatments shows clear-

ly the dominant effect of salinity on all the treat-

ments.      

 Proline content as a parameter of stress 

showed a strong positive response to the incre-

ment in salinity level. That response was signifi-

cantly reduced by the application of organic and 

chemical compounds (Table 5). The obtained data 

cleared that, the plants which irrigated with the 

highest salinity level, i.e. 4000 ppm resulted the 

highest proline percentage. Generally speaking, 

increasing the salinity levels significantly increased 

the percentage of proline in leaves tissue in both 

seasons of study, whereas, the lowest value of 

proline was produced by using the lowest salinity 

level, i.e. 2000 ppm. Within different organic and 

chemical compounds, control treatment recorded 

the highest proline percentage. On the contrary the 

lowest proline value was associated with that 

plants treated with molasses at 200 kg/ fed. Under 

different salinity levels, supplying the organic and 

chemical compounds caused a significant reduc-

tion in proline percentage compared with control  
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Table 1. Effect of different salinity levels, organic and chemical compounds on plant height, fresh and dry 

weight of tomato plants in 2014 and 2015 seasons 

 

 Salinity  

levels 

Organic and  

Chemical  

Compound 

Plant height (cm) 
Plant fresh weight 

 (g / plant) 

Plant dry weight 

 (g / plant) 

2014 

season 

2015 

season 

2014 

season 

2015 

season 

2014 

season 

2015 

season 

2000 ppm 

 

Control   43.84 42.28 74.54 76.26 26.60 27.76 

Fe- 3kg / fed. 54.31 52.58 103.86 105.27 28.81 28.77 

Fe- 4kg /fed. 54.43 52.00 113.13 113.92 28.00 29.36 

Molasses 200 kg/fed 58.10 57.52 158.96 155.60 30.15 30.76 

Molasses 300 kg/fed 57.41 55.38 120.85 124.00 29.42 30.21 

Priming at 5 EC / 

24h 
52.29 50.48 99.88 115.43 27.69 28.86 

Priming at 6 EC / 

24h 
51.28 49.02 98.16 101.73 27.63 28.26 

Mean 
 

53.09 51.32 109.91 113.17 28.33 29.14 

3000 ppm 

Control   36.92 34.77 51.44 51.94 31.34 30.09 

Fe- 3kg / fed. 49.93 47.96 84.65 95.52 32.83 32.18 

Fe- 4kg /fed. 52.23 50.19 96.56 100.83 33.47 32.36 

Molasses 200 kg/fed 54.76 52.83 130.65 134.08 33.93 33.54 

Molasses 300 kg/fed 53.53 52.11 108.95 112.38 33.80 33.07 

Priming at 5 EC / 

24h 
51.21 49.06 96.76 92.11 35.12 31.79 

Priming at 6 EC / 

24h 
49.91 48.03 88.84 95.54 34.72 31.66 

Mean 
 

49.79 47.85 93.98 97.49 33.60 32.10 

4000 ppm 

Control   34.36 32.12 39.13 43.50 32.60 32.60 

Fe- 3kg / fed. 48.98 45.37 77.14 81.42 33.75 33.57 

Fe- 4kg /fed. 50.01 46.29 86.81 89.42 34.02 34.20 

Molasses 200 kg/fed 52.39 48.71 103.32 113.80 37.03 35.01 

Molasses 300 kg/fed 51.14 47.76 94.07 97.94 35.96 33.87 

Priming at 5 EC / 

24h 
48.56 44.74 85.94 85.60 33.92 32.87 

Priming at 6 EC / 

24h 
46.48 43.35 84.86 78.67 33.65 32.55 

Mean  47.42 44.05 81.61 84.34 34.42 33.52 

Mean of 

Organic and 

chemical 

compounds  

Control   38.37 36.39 55.04 57.23 30.18 30.15 

Fe- 3kg / fed. 51.07 48.64 94.20 97.71 31.80 31.51 

Fe- 4kg /fed. 52.22 49.49 98.83 101.39 31.83 31.97 

Molasses 200 kg/fed 55.08 53.02 130.98 134.49 33.70 33.10 

Molasses 300 kg/fed 54.03 51.75 107.96 111.44 33.06 32.38 

Priming at 5 EC / 

24h 
50.69 48.09 90.60 94.07 32.25 31.17 

Priming at 6 EC / 

24h 
49.22 46.80 88.55 91.98 32.00 30.83 

L.S.D.  at 5% 

Salinity 1.02 0.92 0.43 0.35 0.21 N.S. 

Organic and  

Chemical   

compounds 

0.29 0.34 0.55 0.46 0.05 0.04 

Interaction 0.51 0.58 0.95 0.80 0.08 0.07 
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Table 2. Effect of different salinity levels, organic and chemical compounds on leaf area and total chloro-

phyll in tomato plants in 2014 and 2015 seasons 

 

Salinity levels 
Organic and Chemical  

Compound 

Leaf area 

 (cm
2
) 

Total  

Chlorophyll 

( SPAD) 

2014  

season 

2015 

season 

2014  

season 

2015 

season 

2000 ppm 

 

Control 68.61 74.17 48.84 49.59 

Fe- 3kg / fed. 77.17 82.76 57.25 58.84 

Fe- 4kg /fed. 77.32 82.03 58.08 61.42 

Molasses 200 kg/fed 80.26 85.03 62.11 64.21 

Molasses 300 kg/fed 78.67 83.97 60.26 62.84 

Priming at 5 EC / 24h 75.91 82.30 56.44 58.67 

Priming at 6 EC / 24h 75.01 81.17 55.65 57.05 

Mean 
 

76.13 81.63 56.95 58.95 

3000 ppm 

Control 62.27 63.48 42.35 42.89 

Fe- 3kg / fed. 69.95 70.62 52.57 52.85 

Fe- 4kg /fed. 70.82 72.20 53.73 54.05 

Molasses 200 kg/fed 74.73 75.08 56.27 57.25 

Molasses 300 kg/fed 72.92 73.85 55.45 55.37 

Priming at 5 EC / 24h 69.36 70.45 51.59 52.51 

Priming at 6 EC / 24h 68.37 69.53 51.13 52.20 

Mean 
 

69.77 70.75 51.87 52.45 

4000 ppm 

Control 69.77 58.12 33.47 34.78 

Fe- 3kg / fed. 57.18 66.87 48.91 50.40 

Fe- 4kg /fed. 65.96 67.15 50.09 50.59 

Molasses 200 kg/fed 66.70 68.98 51.71 52.40 

Molasses 300 kg/fed 66.38 67.87 51.39 52.08 

Priming at 5 EC / 24h 66.26 66.69 48.85 48.56 

Priming at 6 EC / 24h 65.14 66.39 48.37 47.55 

Mean  65.06 66.01 47.54 48.05 

Mean of 

Organic and chemical 

compounds 

Control 62.69 65.26 41.55 42.42 

Fe- 3kg / fed. 71.03 73.42 52.91 54.03 

Fe- 4kg /fed. 71.51 73.79 53.97 55.35 

Molasses 200 kg/fed 74.27 76.36 56.70 57.95 

Molasses 300 kg/fed 72.76 75.23 55.70 56.76 

Priming at 5 EC / 24h 70.51 73.15 52.29 53.25 

Priming at 6 EC / 24h 69.51 72.36 51.72 52.27 

L.S.D.  at 5% 

Salinity 0.79 0.51 2.64 2.81 

Organic and Chemical  

Compound 
0.13 0.36 0.13 0.19 

Interaction 0.22 0.62 0.22 0.33 
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Table 3. Effect of different salinity levels, organic and chemical compounds on total yield, marketable yield 

and unmarketable yield of tomato plants in 2014 and 2015 seasons 

 

Salinity levels 
Organic and Chemical 

Compound 

Total yield 

(g/ plant) 

Marketable yield  

(g/ plant) 

Unmarketable 

yield  

(g/ plant) 

2014 

season 

2015 

season 

2014 

season 

2015 

season 

2014  

season 

2015 

season 

2000 ppm 

 

Control 567.68 569.98 468.75 472.56 98.93 97.42 

Fe- 3kg / fed. 641.22 636.45 556.70 560.02 88.00 76.44 

Fe- 4kg /fed. 644.70 644.59 561.72 569.27 77.37 87.73 

Molasses 200 kg/fed 651.84 657.63 576.54 586.72 75.30 70.92 

Molasses 300 kg/fed 645.42 656.99 568.74 571.73 76.68 72.86 

Priming at 5 EC / 24h 639.09 637.01 554.00 551.51 87.21 85.49 

Priming at 6 EC / 24h 627.65 626.95 538.20 543.88 89.45 83.07 

Mean 
 

631.09 632.80 546.38 550.81 84.71 81.99 

3000 ppm 

Control 514.07 518.76 394.48 410.07 119.59 108.70 

Fe- 3kg / fed. 545.15 582.49 451.69 493.36 97.63 97.51 

Fe- 4kg /fed. 548.77 590.04 457.89 488.88 87.25 89.12 

Molasses 200 kg/fed 560.43 597.00 479.21 514.55 81.22 82.45 

Molasses 300 kg/fed 551.26 591.36 465.80 505.40 82.97 85.96 

Priming at 5 EC / 24h 541.01 580.86 443.39 483.35 98.91 98.44 

Priming at 6 EC / 24h 533.51 572.35 434.60 473.91 99.56 101.16 

Mean 
 

542.03 576.12 446.72 481.36 95.31 94.76 

4000 ppm 

Control 455.25 450.56 314.24 311.85 142.34 138.71 

Fe- 3kg / fed. 498.04 511.65 385.76 390.81 113.91 109.58 

Fe- 4kg /fed. 500.21 514.98 397.57 414.17 102.10 100.81 

Molasses 200 kg/fed 524.96 535.29 424.99 435.92 101.31 99.37 

Molasses 300 kg/fed 511.26 516.75 410.49 416.46 101.81 100.28 

Priming at 5 EC / 24h 489.68 501.08 377.10 378.97 115.78 110.27 

Priming at 6 EC / 24h 485.35 488.55 368.14 396.36 118.54 115.29 

Mean  494.96 502.69 382.61 392.08 113.68 110.62 

Mean of 

Organic and 

chemical  

compounds 

Control 512.33 513.10 392.49 398.16 120.29 114.94 

Fe- 3kg / fed. 560.76 573.34 464.72 481.40 99.58 96.57 

Fe- 4kg /fed. 565.39 584.23 472.39 490.77 88.81 91.94 

Molasses 200 kg/fed 579.08 596.64 493.58 512.40 85.94 84.24 

Molasses 300 kg/fed 568.48 587.34 481.67 497.86 87.25 86.37 

Priming at 5 EC / 24h 557.30 570.31 458.16 471.28 101.12 97.53 

Priming at 6 EC / 24h 548.84 568.81 446.98 471.38 102.30 98.93 

L.S.D.  at 5% 

Salinity 8.57 6.34 8.03 7.74 1.43 1.39 

Organic and Chemical  

Compound 
0.61 0.75 0.89 1.00 0.33 0.29 

Interaction 1.05 1.29 1.55 1.72 0.57 0.51 
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Table 4. Effect of different salinity levels, organic and chemical compounds on nitrogen, phosphorus and 

potassium percentages (%) of tomato leaves in 2014 and 2015 seasons 

 

Salinity levels 
Organic and Chemical  

Compound 

N  

(%) 

P 

(%) 

K 

(%) 

2014  

season 

2015 

season 

2014  

season 

2015 

season 

2014  

season 

2015 

season 

2000 ppm 

 

Control   3.08 2.85 0.44 0.41 2.21 2.31 

Fe- 3kg / fed. 3.39 3.19 0.50 0.48 2.90 2.99 

Fe- 4kg /fed. 3.55 3.39 0.51 0.50 2.97 3.11 

Molasses 200 kg/fed 3.85 3.62 0.53 0.51 3.49 3.49 

Molasses 300 kg/fed 3.80 3.56 0.52 0.50 3.16 3.28 

Priming at 5 EC / 24h 3.39 3.03 0.51 0.50 2.82 2.93 

Priming at 6 EC / 24h 3.28 2.96 0.48 0.48 2.50 2.82 

Mean 3.48 3.23 0.50 0.49 2.86 2.99 

3000 ppm 

Control   2.29 2.01 0.38 0.32 1.90 2.06 

Fe- 3kg / fed. 2.83 2.70 0.48 0.45 2.70 2.82 

Fe- 4kg /fed. 2.89 2.75 0.48 0.45 2.75 2.67 

Molasses 200 kg/fed 3.13 3.06 0.50 0.48 3.22 3.18 

Molasses 300 kg/fed 3.11 2.98 0.49 0.46 3.03 2.97 

Priming at 5 EC / 24h 2.79 2.56 0.47 0.45 2.68 2.76 

Priming at 6 EC / 24h 2.60 2.53 0.45 0.43 2.31 2.59 

Mean 2.81 2.66 0.46 0.44 2.65 2.72 

4000 ppm 

Control   1.95 1.46 0.30 0.28 1.64 1.92 

Fe- 3kg / fed. 2.52 2.03 0.39 0.37 2.31 2.41 

Fe- 4kg /fed. 2.55 2.13 0.40 0.37 2.45 2.42 

Molasses 200 kg/fed 2.75 2.36 0.42 0.39 2.80 2.73 

Molasses 300 kg/fed 2.72 2.29 0.41 0.38 2.61 2.50 

Priming at 5 EC / 24h 2.46 2.01 0.38 0.37 2.29 2.34 

Priming at 6 EC / 24h 2.40 1.82 0.37 0.35 1.97 2.15 

Mean 2.48 2.01 0.38 0.36 2.29 2.35 

Mean of 

Organic and 

chemical com-

pounds  

Control   2.44 2.11 0.37 0.34 1.92 2.10 

Fe- 3kg / fed. 2.91 2.64 0.45 0.44 2.64 2.74 

Fe- 4kg /fed. 3.00 2.76 0.46 0.44 2.72 2.73 

Molasses 200 kg/fed 3.24 3.01 0.48 0.46 3.17 3.14 

Molasses 300 kg/fed 3.21 2.94 0.47 0.45 2.93 2.91 

Priming at 5 EC / 24h 2.88 2.53 0.45 0.44 2.59 2.68 

Priming at 6 EC / 24h 2.76 2.43 0.43 0.42 2.26 2.52 

L.S.D.  at 5% 

Salinity 0.53 0.32 0.04 0.05 N.S. N.S. 

Organic and Chemical  

Compound 
0.03 0.04 0.01 0.01 0.28 0.22 

Interaction 0.06 0.07 N.S. 0.02 N.S. N.S. 
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Table 5.  Effect of different salinity levels, organic and chemical compounds on iron (ppm), Sodium and 

proline percentages (%) of tomato leaves in 2014 and 2015 seasons 

 

Salinity levels 
Organic and Chemical 

Compound 

Fe 

(ppm) 

Na 

(%) 

Proline 

(%) 

2014 

season 

2015 

season 

2014 

season 

2015 

season 

2014 

season 

2015 

season 

2000 ppm 

 

Control 52.00 56.11 0.70 0.75 0.063 0.066 

Fe- 3kg / fed. 64.12 71.21 0.61 0.65 0.025 0.028 

Fe- 4kg /fed. 65.62 73.98 0.59 0.63 0.021 0.024 

Molasses 200 kg/fed 69.15 76.31 0.56 0.50 0.013 0.021 

Molasses 300 kg/fed 67.59 75.11 0.58 0.56 0.019 0.023 

Priming at 5 EC / 24h 60.42 71.95 0.57 0.59 0.031 0.035 

Priming at 6 EC / 24h 59.87 66.05 0.59 0.65 0.033 0.044 

Mean 62.68 70.10 0.60 0.62 0.029 0.034 

3000 ppm 

Control 49.60 53.72 0.76 0.85 0.105 0.115 

Fe- 3kg / fed. 61.12 64.37 0.67 0.69 0.033 0.038 

Fe- 4kg /fed. 65.32 69.50 0.66 0.68 0.025 0.028 

Molasses 200 kg/fed 67.72 75.62 0.64 0.63 0.019 0.024 

Molasses 300 kg/fed 67.27 72.97 0.65 0.65 0.024 0.026 

Priming at 5 EC / 24h 59.32 65.77 0.68 0.68 0.038 0.044 

Priming at 6 EC / 24h 57.37 62.77 0.69 0.73 0.052 0.066 

Mean 61.10 66.39 0.68 0.70 0.042 0.049 

4000 ppm 

Control 41.65 50.36 1.08 1.10 0.127 0.127 

Fe- 3kg / fed. 59.92 63.84 0.90 0.89 0.039 0.044 

Fe- 4kg /fed. 64.77 65.96 0.89 0.79 0.037 0.035 

Molasses 200 kg/fed 65.92 70.16 0.87 0.75 0.029 0.026 

Molasses 300 kg/fed 65.70 68.86 0.88 0.78 0.032 0.031 

Priming at 5 EC / 24h 57.90 62.57 0.91 0.83 0.046 0.051 

Priming at 6 EC / 24h 55.77 60.56 0.93 0.87 0.065 0.067 

Mean 58.80 63.19 0.92 0.86 0.054 0.054 

Mean of 

Organic and 

chemical  

compounds 

Control 47.75 53.40 0.85 0.90 0.098 0.103 

Fe- 3kg / fed. 61.72 66.47 0.73 0.75 0.032 0.037 

Fe- 4kg /fed. 65.23 69.81 0.71 0.70 0.028 0.029 

Molasses 200 kg/fed 67.59 74.03 0.69 0.63 0.020 0.024 

Molasses 300 kg/fed 66.85 72.31 0.70 0.66 0.025 0.027 

Priming at 5 EC / 24h 59.21 66.76 0.72 0.70 0.039 0.043 

Priming at 6 EC / 24h 57.67 63.13 0.73 0.75 0.050 0.059 

L.S.D.  at 5% 

Salinity 0.12 0.16 0.06 0.04 0.002 0.001 

Organic and Chemical  

Compound 
0.09 0.11 0.01 0.01 0.006 0.005 

Interaction 0.15 0.19 0.02 0.02 0.011 0.009 
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treatments. This means that, the highest proline 

percentage was recorded with tomato plants which 

were irrigated by water contained the highest salin-

ity levels, i.e. 4000 ppm and no supplied organic or 

chemical compounds. The opposite was occurred 

when using the lowest salinity levels, i.e. 2000 ppm 

as irrigation water and supplying molasses at rate 

of 200 kg/fed. 

 Regarding Fe, data showed that, Fe percent-

age in leaf tissues significantly decreased with 

increasing levels of salinity, where the greatest 

value of Fe percentage was obtained by using sa-

line water at 2000 ppm, while the lowest value was 

produced by using the highest NaCl level, i.e. 4000 

ppm (Table 5). From another point of view, the 

effect of mineral and organic compounds on Fe in 

tissue of tomato leaves, the obtained data con-

cluded that the application of these compounds 

resulted in a significant increase in Fe value com-

pared with the control in both two seasons. 

 Moreover, the maximum increment of Fe con-

tent was obtained via using molasses at rate of 

200 kg/ fed. compared with other compounds, 

while the lowest value of Fe was obtained with the 

control treatment in both seasons. Concerning to 

the effect of the interaction between the tested 

saline levels and the mineral or organic compound 

treatments on the Fe of tomato leaf tissues, data in 

Table (5), indicated that the Fe significantly in-

creased with application the mineral or organic 

materials, as compared with the control treatments, 

these were under different salinity levels. As a 

general, it could be abstracted that, the highest Fe 

was found with that tomato plants which irrigated 

with lowest NaCl level (2000 ppm) and supplied 

molasses at rate of 200 kg/fed. On the contrary, 

the lowest Fe% was resulted with that plants which 

irrigated with water contained the highest NaCl 

level (4000 ppm) and no supplied any of organic or 

mineral compounds. 

 

DISCUSSION 

 

 The aim of this study was to alleviate the harm-

ful effects of saline water irrigation on tomato hy-

brid Super Strain B by using some chemical and 

organic compounds such as Fe, priming tomato 

seedlings roots with NaCl salt solution and Molas-

ses treatment. Salinity is an environmental stress 

that limits growth and development in plants. Thus, 

the irrigation with saline water from 2000, 3000 up 

to 4000 ppm in this experiment induced changes in 

the vegetative growth, chemical contents and yield 

and its components. In this investigation, the irriga-

tion with saline water from 2000 to 4000 ppm 

caused reduction on plant height, plant fresh and 

dry weight and leaf area.  

 The harmful effect of irrigation with saline water 

over 2000 ppm on plant height, plant fresh and dry 

weight and leaf area may related to the increase in 

osmotic pressure of saline root media Mass & 

Hoffman, (1977) to alters in the mineral composi-

tion in plant which cause ion imbalance or toxicity 

Greenway & Munns, (1980), reduction of plant 

photosynthesis Schwarz et al (2002), reduction of 

plant stomata conductance Marcelis & Van 

Hooijdonk, (1999), the inhibition of both meresti-

matic activity and elongation of cells Ewais, (1998) 

and the confusion in metabolic activates that might 

be affected by the decrease in water absorption 

and disturbance of mineral balance or both togeth-

er El- Nimr, (1986). 

 Regarding dry weight percentage, total chloro-

phyll content, total N, P, K and Na under irrigation 

with saline water from 2000 to 4000 ppm, reflected 

two different trends. The first trend pointed to a 

positive increase in Na percentage by increasing 

saline water levels from 2000, 3000 up to 4000 

ppm. Regarding the increase in Na percentage in 

tomato leaves by increasing saline water irrigation 

levels from 2000 to 4000 ppm may be attributed to 

the rise of pH level in the root zone resulted from 

salinity led to unavailability of potassium and calci-

um for the plant and also leads to accumulation of 

sodium inside the leaves Mahdi and El- Katony, 

(2001). The second trend showed a negative drop 

in total chlorophyll content, N, P, K and Fe in toma-

to leaves with every increase in saline levels be-

yond the level of 2000 ppm. The adverse effect of 

saline water irrigation on total chlorophyll content 

in tomato leaves in this study is attributed to the 

role of salinity in this respect it caused an adverse 

effect on water relationship of plant consequently 

decrease photosynthesis process Ahmed, (1998). 

Also, those harmful effects of salinity attributed to 

the inhibitory effects on the activity of iron that re-

flect on reduction in rate of chloroplast structure 

and chlorophyll accumulation in tomato plants 

Chougui et al (2004). From another point of view 

salinity adversely affect the carbon fixation in pho-

tosynthesis, the lowest photosynthetic ability under 

salt stress conditions was due to stomatal closure, 

inhibition of chlorophyll synthesis or due to de-

crease in the absorption of minerals needs for 

chlorophyll biosynthesis i.e. iron Chougui et al 

(2004) and magnesium Ahmed, (1998). As for the 
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harmful effect of saline water irrigation over 2000 

ppm on N percentage in tomato leaves in this in-

vestigation might occur by NO3
-
 / Cl

-
 interaction at 

the sites for ion transport Cram, (1983) and / or 

because sodium ions cause severe membrane 

depolarization in tomato Suhayda et al (1990). In 

addition, lower NO3
-
 nitrogen is observed in xylem 

sap of salinized tomato plants because the site of 

NO3
- 

reduction and assimilation is shifted from 

shoot to root by salinity Cramer et al (1995). Also, 

lower stem K
+
 concentration in salinized compared 

to non- salinized tomato plants suggests reduced 

functioning of NO3
- 
transport by a K

+
 - shuttle and 

this could explain the lower nitrate concentration in 

leaves of salinized plants Cramer et al (1995). 

Concerning the observed reduction in P percent-

age of tomato leaves in our investigation, Pessa-

rakli and Tucker (1988) found that, tomato plants 

grown with saline water have a significantly lower 

water uptake by roots, which led to decreased 

phosphorus uptake and other elements from soil 

solution to plant. In addition, salinity slows tomato 

root growth and increases the length of dead roots 

Snapp and Shennan, (1992) this led to a de-

crease in phosphorus uptake and other elements 

from soil solution to plant. In the same trend, Mar-

tinez et al (1996) found that, salinity inhibits phos-

phorus uptake by root, phosphorus translocation 

from root to shoot and retranslocation of P from old 

to young leaves perhaps due to decreased mobility 

of P stored in vacuoles. The decline in potassium 

uptake in tomato leaves in salinized tomato plants 

is more than proportional to the reduction in water 

uptake because interaction between Na
+
 and K

+ 

contributes to decreasing K
+
 uptake Adams and 

Ho, (1995). Also, the rise of pH level in the root 

zone resulted from salinity led to unavailability of 

potassium for the plant Souheil and Coudret, 

(1991).  

 In this study, the data indicated that Fe in toma-

to leaves decreased by increasing salinity level, 

this probably due to the high pH which make Fe 

unavailable for the plant Dahiya and Mahendras 

(1979).  

 Regarding to the increase in proline content by 

increasing saline water levels from 2000, 3000 and 

4000 ppm is caused by activation of its biosynthe-

sis and deactivation of its degradation. Capability 

to accumulate proline  in  response  to  environ-

mental  stress  in highly variable  between  or  with-

in  species  Lutts et  al (1996). Proline is synthe-

sized in plants through two alternate pathways: L - 

ornithine and L - glutamate pathways Parvaiz and 

Satyawati, (2008). It acts as a signaling molecule 

initiating adaptation processes towards the stress 

episode Maggio et al (2002). It provides mem-

brane stability and alleviates the cell membrane 

disruption brought about by salinity stress 

Mansour, (1998). 

 Also in this study the irrigation with saline water 

levels from 2000, 3000 up to 4000 ppm induced 

changes in tomato fruits. In our investigation saline 

water irrigation levels from 2000 to 4000 ppm 

caused a reduction in some marketable yield and 

total yield, but it caused an increases in unmarket-

able yield. The negative effect in marketable and 

total yield with every increase in saline water levels 

beyond the level of 2000 ppm attributed to the ad-

verse effect of saline water irrigation up to the level 

of 2000 ppm on leaf area (Table, 1), total chloro-

phyll content (Table, 2), NPK percentages in 

leaves (Table, 3) which may be consequently re-

duced marketable and total yield. On the other 

hand, in this study, the increasing in unmarketable 

yield by saline water irrigation up to 2000 ppm lev-

el attributed to increasing blossom- end rot in to-

mato fruits which came by reason Ca
+2

 and K
+
 

deficiency in tomato fruit by increasing saline water 

irrigation Eata, (2001).  

 In our investigation using the chemical and 

organic compounds such as Fe, molasses and 

priming seedlings roots in NaCl salt solution, under 

the various salinity levels showed that all these 

compounds alleviated the effect of salinity and 

produced the best values compared with the con-

trol (without chemical and organic compounds). 

These compounds proved to be the most effective 

in producing the longest plant height, the heaviest 

plant fresh weight, the greatest leaf area, the larg-

est total chlorophyll, the highest concentration of 

NPK in tomato leaves and increased marketable 

and total yield.  

 The question here is how the chemical and 

organic compounds induce the highest increase in 

the majority of tomato characteristics under saline 

water irrigation? The suggested explanations for 

the significant increase in the majority of studied 

characteristics in both seasons obtained from us-

ing chemical and organic compounds under saline 

water irrigation. Hence, regarding the favorable 

effect of molasses on tomato plant growth and 

productivity under saline water irrigation attributed 

to molasses contain glycinebetaine material is as a 

compatible solute in osmotic adjustment of the 

cytoplasmic compartments where it may accumu-

late while ions are sequestered in the vacuole 

Salisbury and Ross, (1992). In addition, gly-

cinebetaine was found to protect protein and 
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membrane functions from stress conditions such 

as drought and salt stresses by playing an anti- 

transpiration agent Hanson et al (1995). Also, 

application of glycinebetaine increased the net 

photosynthesis of water stressed tomato plants, 

this was mostly due to increased stomatal con-

ductance and decreased photorespiration of treat-

ed plants Makela et al (1999). Another explanation 

showed that glycinbetaine has been reported to 

affect directly the water content of the plants,  

Seneoka et al (1995) found that, leaf tissue of a 

maize isoline synthesizing glycinebetaine main-

tained higher relative water content and turgor 

when grown in salt stress then an isoline deficient 

in glycinebetaine synthesis. In addition, Gly-

cinebetaine improved maize plant growth under 

stress conditions such as drought and salt stress-

es, these improvements probably resulted from the 

well-known physiological function of endogenously 

synthesized glycinebetaine that improves drought 

tolerance as a cytoplasmic osmoticum, it enables 

the plant to maintain photosynthetic activity in os-

motic stress conditions, stabilize the enzymes in-

volved in amino acid metabolism and maintain 

turgor pressure even at leaf concentrations Laurie 

and Stewart, (1990). 

 The observed enhancement in plant growth 

and productivity of tomato plants due to primed 

seedlings roots in NaCl salt solution may be at-

tributed to tomato roots growth can continue during 

periods of water stress because effects of water 

stress are counteracted by osmotic adjustments 

with Sugars and amino acids such as proline and 

also with inorganic ions such as nitrate, phosphate, 

sodium and potassium Taylor et al (1982). Anoth-

er explanation showed that tomato root cell can 

modulate the electrostatic properties of the plasma 

membrane in response to high external salt con-

centrations and this may have an effect upon salt 

uptake Suhayda et al (1990).  

 The promoting effect of Fe on plant growth and 

productivity of tomato plants under salinity stress 

may be due to improvement in photosynthesis be-

cause of Fe application led to improvement in sto-

matal conductance Chougui et al (2004). Also, Fe 

application improved the transfer of Ca
++

 and K
+
 

Chougui et al (2004) as salinity commonly dis-

turbs this transfer and negatively reduce the con-

tent of those nutrient in the cells Ashraf and Ash-

raf, (2003).    

 

 

 

 

CONCLUSION 

 

 Although applied beet molasses, priming toma-

to seedling in saline water and Fe – EDHHA im-

proved plant performance and production in this 

study, the effect of salinity was dominant specially 

with higher levels. However, the application of the 

previous treatments reduced the negative effects 

of saline water irrigation, molasses at rate of 200 

kg /fed. came in the first rink in reduced the nega-

tive effects of salinity compared to other treat-

ments.      
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 زــــــــــــــــالموجـ
  

تعد المموحة عاماًل معيقًا لنمو المحاصيل   
نتاجيتيا خاصة في المناطق القاحمة وشبو القاحمة,  وا 

 قبيطت رتأثيدراسة  بغرض سةدرالات ىذه يرجك ألذل
في معامالت موالس بنجر السكر, نقع شتالت الطماطم 

والحديد المخمبى فى صورة إدىا فى لمالحة اة لمياا
طم ماطلنباتات احة علی ولسلبية للملر اآلثاف اتخفي

 ىجين سوبر سترين بى وىو ىجين حساس لممموحة.   
أبريل  4تمت زراعة شتالت الطماطم اليجين في  

في قصارى  2015و  2014في موسمى الزراعة 
, 2000 ية, وتروى بالمياه المالحةتحتوى عمى تربة رمم

 جزء في المميون. 4000و  3000
 300و 200تم إضافة موالس بنجر السكر بمعدل  

 4و  3كجم / فدان والحديد المخمبى عمى إدىا بمعدل 
كجم / فدان, في حين تمت معاممة نقع الشتالت فى 

. ساعة 24لمدة ديسيسيمنز / متر  6,  5مياه مالحو 

نبات مثل أظيرت النتائج أن صفات  النمو الخضرى لم
ارتفاع النبات, مساحة الورقة, الوزن الطازج والجاف 
لمنبات وكذلك صفات المحصول قد تحسنت بتطبيق 

في معامالت موالس بنجر السكر, نقع شتالت الطماطم 
والحديد المخمب فى صورة إدىا  مقارنة لمالحة ا ةلمياا

 بالنباتات التى لم تعامل )الكنترول( عمى الترتيب. 
 200عاممة بموالس بنجر السكر بمعدل أعطت الم 

كجم / فدان أعمى النتائج فى تقميل األثر السمبى 
لممموحة. ويمكن القول أن معاممة نباتات الطماطم 

ة لمياافي كر, نقع شتالت الطماطم بموالس بنجر الس
والحديد المخمبى فى صورة إدىا أدت إلى تقميل لمالحة ا

بالتالى تحسين األثر الضار لمرى بالماء المالح و 
 خصائص النباتات الخضرية وكذلك المحصول . 

 
, مموحو, موالس بنجر السكر, طماطم الكممات الدالة:

 المحصول  مخمبى,حديد 
  
 

 
 
 


