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ABSTRACT 

 

Two pot experiments were carried out during two growing seasons 

(2010/2011 and 2011/2012) at Seed Technology Research Unit, Seed Technology 

Research  Department , Field Crops Research Institute. The aim of these experiments 

were to study the response of faba bean namely (Sakha1) growing in saline soil (2000 

mg/L, 4000 mg/L, 6000 mg/L and 8000 mg/L) to application of some growth promoters 

(Salicylic acid 250 mg/L, Ascorbic acid 250 mg/L, α –Tocopherol 100 mg/L, Humic 

acid 1000 mg/L, Yeast extracts 2000 mg/L) as seed soaking, foliar spraying or seed 

soaking and foliar spraying together. The effect of these promoters on faba bean yield 

and it`s components were recorded. Results indicated that salinity stress levels at 

8000 mg/L followed by 6000 mg/L, 4000 mg/L and 2000 mg/L respectively, compared 

with control treatment (320 mg/L) were the most effective in decreasing all yield and 

it`s parameters (number of pods / plant, pods weight / plant (g), number of seeds / 

plant, seeds weight / plant (g) and 100- seed weight (g)). While, applied antioxidants 

promoters ASA 250 mg/L followed by SA 250 mg/L, Yeast extract 2000 mg/L, Humic 

acid 1000 mg/L and Tocopherol 100 mg/L compared with water as control applied as 

(seed soaking, foliar spraying or seed soaking and foliar spraying together) were the 

most effective in increasing all yield and it`s parameters. It could be seen that applied 

antioxidants as growth promoters hardly decreasing the harmful effects of salinity 

stress on yield and it`s components of faba bean plants.  

 
INTRODUCTION 

 

Faba bean (Vicia faba L.) have a long tradition of cultivation in old 

world agriculture, being among the most ancient plants in cultivation and also 

among the easiest to grow. The whole dried seeds of faba bean contain (per 

100g) 344 calories, 10.1% moisture, 1.3g fat, 59.4g total carbohydrate, 6.8g 

fiber, 3.0 g ash, 104mg Ca, 301mg P, 6.7mg Fe, 8mg Na, 1123mg K, 130mg 

B-carotene equivalent, 0.38 mg thiamine, 0.24mg riboflavin, 2.1mg niacin, 

and 162mg tryptophane. Flour contains: 340 calories, 12.4, % moisture, 

25.5g protein, 1.5g fat, 58.8g total carbohydrate, 1.5g fiber, 1.8g ash, 66mg 

Ca, 354mg P, 6.3mg Fe, 0.42mg thiamine, 0.28mg riboflavin, and 2.7mg 

niacin. The fatty acid composition of broad bean oil has been reported as 

88.6% unsaturated" (Duke, 1981). The amino acid content except for 

methionine is reasonably well balanced (Bond et al., 1985).  

http://en.wikipedia.org/wiki/Old_World
http://en.wikipedia.org/wiki/Old_World
http://en.wikipedia.org/wiki/Agriculture
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Soil salinity threshold levels depend on a crop species, variety, 

developmental stage and environmental factors. One of the most important 

abiotic stress factors is soil salinity. It causes great effect of development of 

growth, yields of crops (Chaparzadeh, et al. 2004, Rahnama and 

Ebrahimzadeh, 2005) and causes great losses in yield crops (Smirnoff 1998). 

Seed germination also affected by the excessive content of salt in soil 

solution, particularly in case of sensitive plants. 

Production of reactive oxygen species forms one of the biochemical 

response of plants to abiotic and biotic stress (Rahnama and Ebrahimzadeh, 

2005). ROS also produced during physiological metabolic activity of plants 

(photosynthesis and respiration). Application of antioxidants as growth 

promoters is one of the most important ways to increasing salt tolerance of 

plants. Treatments of [Salicylic acid (SA), Ascorbic acid (ASA), Tochopherol 

(Toco), Humic acid (HA) and Yeast extract] proved effective in reducing the 

adverse effect of salinity on growth, yield and chemical composition of faba 

bean plants. 

 Because of that, the currant study takes place to investigate the 

application of some natural antioxidants as (presoaking, spraying or 

presoaking and spraying) on improving yield and it`s components of faba 

bean (seeds or plants), as well as reducing the harmful effects induced by 

salinity stress conditions.  

 
MATERIALS AND METHODS 

 

Pot experiments (seeds presoaking, plant foliar spraying or presoaking 

and foliar spraying together) were performed twice during the growing 

seasons of (2010/2011 and 2011/2012).  

Seed sowing was carried out on the 20th  November in the two growing 

seasons in pots. Plastic pots of 40 cm diameter were filled with 10 kg of air 

dried loamy soil. Faba bean seeds were sown at the rate of 8 seeds/pot. The 

experimental units were fertilized with calcium super phosphate (15.5% 

P2O5), nitrogen in the form of urea (46.5% N) and potassium sulphate (K2O). 

Harvesting was in Marsh 1st in the 1st and 2nd seasons, respectively. 

Salinity stress levels: Four appropriate amounts of artificial sea water were 

used by dissolving known weight of natural salt crust, in tap water. The 

source of salt crust was obtained from the salterns of Rashid, El- Beheira 

Governorate, Egypt. The appropriate amount of salt for each salinity level 

was calculated, dissolved in the proper amount of tap water and used for 

experimental investigation. 

Five salinity stress levels were used:1- Tap water (320 mg/L), 2- 2000 

(mg/L), 3- 4000 (mg/L), 4- 6000 (mg/L) and 5- 8000 (mg/L). 

Growth promoters materials: The sterilized seeds were soaked for 12 

hours in any of antioxidant used before sowing, whereas in foliar spraying or 

seeds soaking and foliar spraying together treatments, plants were sprayed 

with any of antioxidant used at two physiological stages (25 and 35 days after 
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sowing). Wetting agent (tween 20) at 0.05% was added to antioxidants before 

spraying.  

The selected antioxidant materials: 1- Tap water, 2- Salicylic acid (250 

mg/L), 3- Ascorbic acid (250 mg/L), 4- α –Tocopherol (100 mg/L), 5- Humic 

acid (1000 mg/L) and 6- Yeast extracts (2000 mg/L). 

This experiment contained 5 salinity levels and 6 antioxidant materials. 

Then the experiment consisted of 30 treatments. Each treatment replicated 3 

times. All data were subjected to statistical analysis by the technique of 

analysis of variance (ANOVA) of  randomized complete block design for 

treatment salinity with treatment antioxidants as a split plot on salinity 

according to Gomez and Gomez (1984). 

Studied Characteristics:- 

- Yield and it`s components: 

At harvest time, five plants were taken to estimate the following 

characters: Number of pods/plant, Pods weight / plant (g), Number of seeds / 

plant, Seeds weight / plant (g) and 100- Seed weight (g). 

 

RESULTS 
  

Data presented in Tables (1-5) indicated that all salinity stress levels 

decreased yield and it`s parameters of faba bean plants against untreated 

plants. High salinity stress level 8000 (mg/L) was the most effective in this 

respect. 

 Moreover that, applied antioxidants as growth promoters (Salicylic 

acid 250 mg/L, Ascorbic acid 250 mg/L, α –Tocopherol 100 mg/L, Humic acid 

1000 mg/L, Yeast extracts 2000 mg/L) in pot experiments (presoaking, foliar 

spraying or presoaking and foliar spraying together) alleviated the harmful 

effects of salinity stress which enhanced yield and it`s components. 

 

Yield and it`s components of faba bean plant:- 

1- Number of pods / plant. 
Data presents in Table (1) showed that stressed plants grown under 

salinity stress levels recorded lowest values of number of pods/plant when 

compared with control treatment (320 mg/L). In this respect, salinity stress 

level at 8000 mg/L recorded the lowest value. All antioxidants promoters were 

applied recorded the highest values as compared with tap water as control.  
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Table (1): No. of pods / plant as affected by salinity stress levels, applied 

antioxidants as (Presoaking, Foliar spraying or Presoaking and Foliar 

spraying together) and their interactions during the two growing 

seasons (2010/2011 and 2011/2012). 
                         (Presoaking) 

        Treat. 
 
    Anti. 

Salinity Levels (mg/L) 

320 2000 4000 6000 8000 
Mean 

320 2000 4000 6000 8000 
Mean 

Season 2010/2011 Season 2011/2012 

Tap water 11.51 10.07 8.65 7.03 5.41 8.53 10.67 9.02 7.34 5.71 4.56 7.46 
SA (250 
mg/L) 

15.58 14.09 12.66 10.93 8.47 12.35 15.09 13.55 11.23 9.60 7.25 11.34 

ASA 
(250mg/L) 

17.25 15.61 13.38 11.59 9.10 13.39 17.17 15.05 12.42 10.11 7.97 12.54 

TOCO (100 
mg/L) 

13.37 12.64 11.06 9.55 7.48 10.82 12.86 11.58 9.94 8.14 6.42 9.79 

HA (1000 
mg/L) 

14.51 13.07 11.54 9.97 7.71 11.36 13.42 12.30 10.69 9.04 6.84 10.46 

Yeast (2000 
mg/L) 

15.05 13.89 12.22 10.66 8.12 11.99 14.73 13.26 11.05 9.36 7.15 11.11 

Mean 14.55 13.23 11.59 9.96 7.72  13.99 12.46 10.45 8.66 6.70  

New LSD 5% Salinity: 0.24   Anti.: 0.12   Inter.: 0.32 Salinity: 0.25   Anti.: 0.10    Inter.: 0.24 

                        (Foliar spraying) 

Tap water 11.49 10.26 8.61 7.06 5.51 8.59 10.34 9.08 7.35 5.22 4.59 7.32 
SA (250 
mg/L) 

15.02 13.95 12.56 10.73 8.76 12.20 13.66 12.41 10.44 9.18 6.93 10.52 

ASA (250 
mg/L) 

16.75 15.39 13.61 11.92 9.40 13.41 16.01 13.41 11.20 9.56 7.44 11.52 

TOCO (100 
mg/L) 

13.59 12.48 10.94 9.66 7.15 10.76 11.84 10.68 9.18 7.70 6.29 9.14 

HA (1000 
mg/L) 

13.95 12.92 11.50 10.06 7.49 11.18 12.46 10.96 9.53 8.39 6.54 9.58 

Yeast (2000 
mg/L) 

14.83 13.61 12.42 10.58 8.47 11.98 13.38 11.60 10.08 9.22 6.74 10.20 

Mean 14.27 13.10 11.61 10.00 7.80  12.95 11.36 9.63 8.21 6.42  

New LSD 5%  Salinity: 0.2    Anti.: 0.12    Inter.: 0.35  Salinity: 0.09   Anti.: 0.09    Inter.: 0.23 
                             (Presoaking and Foliar spraying) 

Tap water 11.75 10.36 8.58 7.26 5.78 8.75 10.32 9.09 7.60 6.17 5.02 7.64 

SA (250mg/L) 17.43 15.84 13.71 11.77 9.79 13.71 15.87 14.89 12.58 10.50 8.44 12.46 
ASA (250 
mg/L) 

19.03 17.23 14.67 12.98 10.33 14.85 18.43 16.63 13.58 11.82 9.06 13.90 

TOCO (100 
mg/L) 

15.22 13.56 11.65 9.83 7.81 11.61 13.61 12.55 10.64 8.52 6.48 10.36 

HA (1000 
mg/L) 

15.73 13.98 12.31 10.64 8.65 12.26 14.27 13.39 11.50 9.36 7.37 11.18 

Yeast (2000 
mg/L) 

17.24 15.46 13.68 11.74 9.33 13.49 15.50 14.55 12.40 10.56 8.18 12.24 

Mean 16.07 14.41 12.43 10.70 8.62  14.67 13.52 11.38 9.49 7.43  
New LSD 5% Salinity: 0.38   Anti.: 0.20    Inter.: 0.67  Salinity: 0.09    Anti.: 0.08     Inter.: 0.18 

SA: Salicylic acid   ASA: Ascorbic acid  TOCO: Tocopherol  HA: Humic acid    Yeast: Yeast 

extract 

 

2- Pods weight / plant (g). 

Data presents in Table (2) showed that stressed plants grown under 

salinity stress treatments recorded lowest values of pods weight/plant (g) 

against control treatment (320 mg/L). All antioxidants which applied as growth 

promoters recorded the highest values of pods weight/plant (g) in presoaking, 

foliar spraying and presoaking and foliar spraying together experiments, while 

compared with tap water (control) at all salinity stress levels.  
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Table (2): Pods weight / plant (g) as affected by salinity stress levels, applied 

antioxidants as (Presoaking, Foliar spraying or Presoaking and 

Foliar spraying together) and their interactions during the two 

growing seasons (2010/2011 and 2011/2012). 
                         (Presoaking) 

             Treat. 
 
Anti. 

Salinity Levels (mg/L) 

320 2000 4000 6000 8000 
Mean 

320 2000 4000 6000 8000 
Mean 

Season 2010/2011 Season 2011/2012 

Tap water 24.23 21.76 17.82 15.69 14.44 18.79 19.27 16.17 14.35 11.28 9.09 14.03 

SA (250 mg/L) 31.30 29.22 26.71 23.58 19.71 26.10 28.31 25.17 20.32 18.08 14.03 21.18 

ASA (250mg/L) 34.80 31.32 28.79 25.79 21.80 28.50 32.68 28.29 24.12 19.99 15.81 24.18 

TOCO (100 
mg/L) 

29.10 25.40 23.65 20.86 16.93 23.19 22.94 21.48 17.95 15.63 12.30 18.06 

HA (1000 
mg/L) 

29.86 26.69 24.72 21.58 17.70 24.11 24.98 23.01 18.89 16.34 13.20 19.28 

Yeast (2000 
mg/L) 

30.73 28.48 26.14 23.15 19.01 25.50 27.34 24.65 20.53 18.76 14.10 21.08 

Mean 30.00 27.15 24.64 21.78 18.27  25.92 23.13 19.36 16.68 13.09  

New LSD 5%  Salinity: 0.57  Anti.: 0.27   Inter.: 0.74  Salinity: 0.42   Anti.: 0.30   Inter.: 0.75 

                        (Foliar spraying) 

Tap water 24.39 22.68 19.28 16.17 13.75 19.25 19.14 16.25 13.64 10.82 9.23 13.82 

SA (250 mg/L) 31.17 28.85 26.04 22.80 19.21 25.61 27.01 23.40 20.50 18.05 13.31 20.45 
ASA (250 
mg/L) 

33.76 31.37 27.85 24.76 20.99 27.75 29.45 25.43 22.32 20.00 14.67 22.37 

TOCO (100 
mg/L) 

27.44 25.80 23.03 19.74 16.28 22.46 21.76 20.36 16.50 14.51 11.55 16.94 

HA (1000 
mg/L) 

28.64 26.97 24.10 20.52 17.54 23.55 22.97 21.72 18.10 15.81 12.56 18.23 

Yeast (2000 
mg/L) 

30.54 28.55 25.22 22.21 18.53 25.01 26.22 22.89 20.24 18.21 13.13 20.14 

Mean 29.32 27.37 24.25 21.03 17.72  24.43 21.68 18.55 16.23 12.41  

New LSD 5%  Salinity:0.76    Anti.: 0.3    Inter.: 1.22 Salinity: 0.29    Anti.: 0.21   Inter.: 0.51 

                             (Presoaking and Foliar spraying) 

Tap water 25.18 22.87 19.00 16.61 14.35 19.60 17.96 15.99 13.72 12.19 11.05 14.18 

SA (250mg/L) 36.54 33.91 29.91 26.70 21.59 29.73 32.15 29.40 24.71 20.69 17.32 24.85 
ASA (250 
mg/L) 

39.33 36.70 33.10 29.58 23.84 32.51 36.20 31.99 26.27 23.68 18.40 27.31 

TOCO (100 
mg/L) 

31.57 27.91 25.23 21.94 18.43 25.02 27.52 24.90 20.23 16.88 13.35 20.58 

HA (1000 
mg/L) 

33.21 30.43 26.82 23.20 19.43 26.62 29.47 26.16 21.22 17.92 14.52 21.86 

Yeast (2000 
mg/L) 

35.24 32.68 28.90 25.90 20.71 28.69 31.34 28.09 23.62 20.01 16.84 23.98 

Mean 33.51 30.75 27.16 23.99 19.73  29.11 26.09 21.63 18.56 15.25  

New LSD 5% Salinity: 0.38    Anti.: 0.32    Inter.: 0.91  Salinity: 0.38    Anti.: 0.15    Inter.: 0.34 

SA: Salicylic acid   ASA: Ascorbic acid  TOCO: Tocopherol  HA: Humic acid    Yeast: Yeast 

extract 

3- Number of seeds / plant. 

 Data presents in Tables (3) showed that salinity stress levels 

decreased values of number of seeds/plant of stressed plants against control 

treatment. In this regard, the most effective salinity level was 8000 mg/L 

followed by 6000 mg/L, 4000 mg/L and 2000 mg/L respectively. Applied ASA 

(250 mg/L) followed by SA (250 mg/L), yeast (2000 mg/L), HA (1000 mg/L) 

and Toco (100 mg/L), respectively, recorded the highest values in all pot 

experiments when compared with Tap water (control). 
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Table (3): No. of Seeds / plant as affected by salinity stress levels, 

applied antioxidants as (Presoaking, Foliar spraying or 

Presoaking and Foliar spraying together) and their 

interactions during the two growing seasons (2010/2011 and 

2011/2012). 
                         (Presoaking) 

             Treat. 
 
 Anti. 

Salinity Levels (mg/L) 

320 2000 4000 6000 8000 
Mean 

320 2000 4000 6000 8000 
Mean 

Season 2010/2011 Season 2011/2012 

Tap water 20.57 18.76 16.48 14.49 12.49 16.56 18.07 16.68 14.80 12.51 10.71 14.55 

SA (250 mg/L) 28.98 26.84 23.51 21.58 18.25 23.83 25.30 22.25 20.65 18.70 15.42 20.46 

ASA (250mg/L) 32.25 29.11 26.24 23.49 20.06 26.23 28.18 24.77 21.79 19.92 17.39 22.41 

TOCO (100 
mg/L) 

25.14 22.88 20.41 18.41 15.83 20.53 22.17 19.33 16.85 15.60 13.60 17.51 

HA (1000 
mg/L) 

27.20 24.76 21.71 19.84 16.71 22.04 22.97 20.30 18.09 16.28 14.56 18.44 

Yeast (2000 
mg/L) 

28.07 25.71 22.50 21.28 17.30 22.97 24.20 21.93 19.67 17.18 15.31 19.66 

Mean 27.04 24.68 21.81 19.85 16.77  23.48 20.88 18.64 16.70 14.50  

New LSD 5% Salinity:0.57    Anti.: 0.31   Inter.: 1.02 Salinity: 0.28    Anti.: 0.22     Inter.:0.62 

                        (Foliar spraying) 

Tap water 21.46 19.35 16.98 14.37 12.91 17.01 17.79 16.52 14.42 11.75 10.76 14.25 

SA (250 mg/L) 29.60 26.13 24.17 21.37 18.65 23.98 25.13 22.79 20.33 18.17 15.57 20.40 

ASA (250 
mg/L) 

31.64 28.07 25.21 23.30 19.50 25.54 27.63 24.74 21.20 19.70 16.94 22.04 

TOCO (100 
mg/L) 

25.43 23.05 20.92 18.98 16.18 20.91 21.52 19.72 17.63 15.70 13.30 17.57 

HA (1000 
mg/L) 

27.77 24.02 21.73 19.96 16.83 22.06 22.74 20.42 18.18 16.73 13.99 18.41 

Yeast (2000 
mg/L) 

28.84 25.17 23.26 20.90 17.67 23.17 24.33 21.84 19.62 17.27 15.14 19.64 

Mean 27.46 24.30 22.05 19.81 16.96  23.19 21.01 18.56 16.55 14.28  

New LSD 5%   Salinity: 0.59    Anti.: 0.27  Inter.: 0.59 Salinity:  0.50    Anti.: 0.17   Inter.: 0.45 

                             (Presoaking and Foliar spraying) 

Tap water 22.57 20.08 17.86 15.81 13.69 18.00 19.90 17.08 14.13 12.26 10.77 14.83 

SA (250mg/L) 33.42 30.74 27.27 24.60 21.62 27.53 29.99 28.20 24.51 20.85 17.71 24.25 

ASA (250 
mg/L) 

35.60 32.33 29.33 26.83 23.51 29.52 32.94 30.00 26.97 22.75 19.39 26.41 

TOCO (100 
mg/L) 

29.03 26.16 23.67 20.87 17.73 23.49 25.93 24.16 20.67 17.69 13.98 20.49 

HA (1000 
mg/L) 

29.84 27.57 24.94 22.58 18.60 24.71 27.68 25.57 21.95 18.93 15.52 21.93 

Yeast (2000 
mg/L) 

32.47 29.56 26.03 23.56 19.74 26.27 29.27 27.37 22.99 20.02 16.21 23.17 

Mean 30.49 27.74 24.85 22.38 19.15  27.62 25.40 21.87 18.75 15.60  

New LSD 5% Salinity: 0.64   Anti.: 0.25    Inter.: 0.70 Salinity:  0.59   Anti.: 0.26    Inter.: 0.68 

SA: Salicylic acid   ASA: Ascorbic acid   TOCO: Tocopherol  HA: Humic acid   Yeast: Yeast 

extract 

 

4- Seed weight / plant (g). 

 Data presents in Tables (4) indicated that salinity stress levels 

decreased values of seeds weight/plant (g) of stressed plants against control 

treatment (320 mg/L). More, applied growth promoters (antioxidants) 

recorded the highest values in all pot experiments against tap water as 

control. 
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Table (4): Seeds weight / plant (g) as affected by salinity stress levels, 

applied antioxidants as (Presoaking, Foliar spraying or 

Presoaking and Foliar spraying together) and their 

interactions during the two growing seasons (2010/2011 and 

2011/2012). 

                         (Presoaking) 

             Treat. 

 

 Anti. 

Salinity Levels (mg/L) 

320 2000 4000 6000 8000 
Mean 

320 2000 4000 6000 8000 
Mean 

Season 2010/2011 Season 2011/2012 

Tap water 14.73 13.80 11.83 10.12 8.66 11.83 12.03 10.15 8.64 6.27 5.18 8.45 

SA (250 mg/L) 23.18 20.93 18.23 16.12 13.00 18.29 19.36 16.53 13.84 11.27 9.04 14.01 

ASA (250mg/L) 25.60 22.90 19.86 17.74 14.87 20.19 21.85 18.48 15.64 12.64 10.01 15.72 

TOCO (100 
mg/L) 

19.57 17.33 15.00 13.44 10.97 15.26 15.11 12.81 10.95 9.46 8.09 11.28 

HA (1000 
mg/L) 

21.29 18.37 15.85 14.76 11.62 16.38 16.47 14.40 11.95 10.56 8.50 12.38 

Yeast (2000 
mg/L) 

21.94 19.54 17.39 15.44 12.37 17.34 18.47 15.37 13.24 11.17 8.83 13.42 

Mean 21.05 18.81 16.36 14.60 11.92  17.22 14.62 12.38 10.23 8.28  

New LSD 5% Salinity: 0.27    Anti.: 0.23    Inter.: 0.63  Salinity: 0.37    Anti.: 0.22   Inter.: 0.56 

                        (Foliar spraying) 

Tap water 15.38 13.78 12.34 10.19 8.47 12.03 11.47 10.31 8.14 6.12 5.05 8.22 

SA (250 mg/L) 23.11 20.72 18.31 16.03 13.29 18.29 18.34 15.60 13.15 11.69 9.12 13.58 

ASA (250 
mg/L) 

25.31 22.81 20.12 17.41 14.36 20.00 20.69 17.64 14.43 12.90 9.81 15.09 

TOCO (100 
mg/L) 

19.85 17.75 15.40 13.49 10.86 15.47 15.20 13.35 11.27 9.51 7.96 11.46 

HA (1000 
mg/L) 

20.98 18.82 16.72 14.17 11.95 16.53 16.36 13.82 11.78 10.23 8.47 12.13 

Yeast (2000 
mg/L) 

22.47 20.49 17.59 15.35 12.79 17.74 17.69 14.87 12.82 11.17 8.82 13.07 

Mean 21.18 19.06 16.75 14.44 11.95  16.63 14.27 11.93 10.27 8.21  

New LSD 5%  Salinity:0.67     Anti.: 0.21   Inter.: 0.56  Salinity: 0.26   Anti.:  0.14   Inter.: 0.35 

                                                 (Presoaking and Foliar spraying) 

Tap water 14.99 14.06 12.39 10.40 8.81 12.13 12.07 10.32 8.35 7.01 6.14  8.78 

SA (250mg/L) 25.38 23.62 20.59 18.37 15.30 20.65 22.43 20.77 17.03 13.37 11.08 16.94 

ASA (250 
mg/L) 

27.37 26.27 23.42 20.02 16.92 22.80 25.06 22.04 18.35 15.47 11.84 18.55 

TOCO (100 
mg/L) 

22.54 19.17 17.61 14.85 11.90 17.21 19.08 17.33 13.84 11.16 8.48 13.98 

HA (1000 
mg/L) 

23.57 20.22 18.36 16.33 12.83 18.26 20.25 18.54 14.81 11.54 9.44 14.92 

Yeast (2000 
mg/L) 

25.26 23.21 20.22 17.33 13.95 19.99 21.43 20.14 15.68 12.51 10.27 16.01 

Mean 23.19 21.09 18.77 16.22 13.29  20.05 18.19 14.68 11.84 9.54  

New LSD 5% Salinity:  0.33    Anti.:0.25  Inter.: 0.66 Salinity: 0.28  Anti.: 0.20    Inter.: 0.50 

SA: Salicylic acid   ASA: Ascorbic acid  TOCO: Tocopherol  HA: Humic acid    Yeast: Yeast 

extract 
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5- 100- Seed weight (g). 

Data presents in Table (5) showed that stressed plants grown under all 

salinity stress treatments recorded lowest values of 100-seed weight (g) 

against control treatment (320 mg/L). All antioxidants which applied as growth 

promoters recorded highest values of 100-seed weight (g)  in presoaking, 

foliar spraying and the presoaking and foliar spraying together experiments, 

when compared with tap water (control) at all salinity stress levels. 

 

Table (5): Hundred Seed weight / plant (g) as affected by salinity stress levels, 

applied antioxidants as (Presoaking, Foliar spraying or Presoaking 

and Foliar spraying together) and their interactions during  the two 

growing seasons (2010/2011 and 2011/2012). 
                         (Presoaking) 

              Treat. 
 
Anti. 

Salinity Levels (mg/L) 

320 2000 4000 6000 8000 
Mean 

320 2000 4000 6000 8000 
Mean 

Season 2010/2011 Season 2011/2012 

Tap water 64.47 60.92 57.27 54.38 51.43 57.69 67.49 63.47 60.76 59.06 54.30 61.02 

SA (250 mg/L) 74.26 71.61 68.21 64.27 60.30 67.73 74.62 72.57 71.04 67.15 63.20 69.72 

ASA (250mg/L) 75.81 74.16 69.86 66.44 62.22 69.70 76.27 73.86 71.83 68.79 65.05 71.16 

TOCO (100 
mg/L) 

69.82 68.43 65.28 61.92 57.66 64.62 72.12 68.33 66.10 63.59 61.05 66.24 

HA (1000 
mg/L) 

71.62 69.00 66.65 63.06 58.83 65.83 73.44 69.80 67.18 65.28 61.69 67.48 

Yeast (2000 
mg/L) 

73.23 70.26 67.57 63.26 59.64 66.79 74.59 71.48 69.33 66.07 62.54 68.80 

Mean 71.54 69.06 65.81 62.22 58.35  73.09 69.92 67.71 64.99 61.31  

New LSD 5% Salinity: 0.74    Anti.: 0.32   Inter.: 1.48 Salinity: 0.65   Anti.: 0.31    Inter.: 1.01 

                                                                  (Foliar spraying) 

Tap water 63.35 60.41 56.40 52.94 49.91 56.60 65.10 61.83 59.88 57.20 55.32 59.87 

SA (250 mg/L) 72.40 70.28 67.21 62.93 58.43 66.25 73.75 70.20 67.75 65.03 63.02 67.95 

ASA (250 
mg/L) 

74.18 71.46 68.58 65.02 60.61 67.97 75.50 72.22 69.21 66.41 63.77 69.42 

TOCO (100 
mg/L) 

68.91 65.93 62.34 59.72 55.53 62.49 70.63 67.40 64.39 61.58 60.46 64.89 

HA (1000 
mg/L) 

70.12 67.44 62.89 64.15 56.29 64.18 72.20 68.26 65.55 63.41 61.54 66.19 

Yeast (2000 
mg/L) 

71.12 69.44 65.23 61.84 57.42 65.01 73.60 69.45 67.08 64.02 62.53 67.34 

Mean 70.01 67.49 63.78 61.10 56.37  71.80 68.23 65.64 62.94 61.11  

New LSD 5% Salinity: 0.9   Anti.: 0.6   Inter.: 2.42 Salinity:  1.04   Anti.: 0.25   Inter.: 1.05 

                                                      (Presoaking and Foliar spraying) 

Tap water 66.16 62.90 59.42 56.05 52.36 59.38 64.39 61.93 59.28 56.88 54.69 59.43 

SA (250mg/L) 76.42 74.12 70.44 66.04 62.47 69.90 76.30 73.95 71.08 68.58 63.79 70.74 

ASA (250 
mg/L) 

80.39 78.88 72.92 69.66 64.36 73.24 78.13 75.35 72.48 69.97 66.73 72.53 

TOCO (100 
mg/L) 

72.38 70.35 66.48 62.88 58.80 66.18 73.59 70.48 66.73 63.72 61.44 67.19 

HA (1000 
mg/L) 

73.56 71.45 67.24 64.13 60.31 67.34 74.27 71.88 68.32 64.86 61.87 68.24 

Yeast (2000 
mg/L) 

75.37 72.66 69.78 65.27 61.58 68.93 75.60 72.89 70.04 68.87 63.79 70.24 

Mean 74.05 71.73 67.71 64.01 59.98  73.71 71.08 67.99 65.48 62.05  

New LSD 5% Salinity: 0.47  Anti.:  0.35   Inter.: 1.25 Salinity: 0.19   Anti.: 0.33   Inter.: 1.01 

SA: Salicylic acid   ASA: Ascorbic acid  TOCO: Tocopherol  HA: Humic acid    Yeast: Yeast 

extract 
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DISCUSSION 
 

Effect of salinity stress on: 

Yield and it`s components. 

Water salinity caused by soil salinity is an environmental stress factor 

that inhibits growth and yield of glycophytic crop plants in many regions of the 

world, agreement with (Epstein, 1985). 

The salinity effect on leaf are and dry matter and finally caused a 

decreased of about 15%. The decrease in yield of grains was about 28%. 

The yield depression confirms the low salt tolerance of broad bean. So the 

reduction in yield is mainly caused by a difference in the weight of grains 

corresponds with the observation that the water stress was significantly 

affected before the stage of flowering and fruit setting. 

More, Salinity stress does not even necessarily have to occur during 

reproductive growth stages in order to exert its effects on plant reproduction 

and thas seed yield. The effects of the different stress conditions may be 

attributed to physiological and metabolic changes, which affect yield 

development (Hameda, 2011). 

 Salinity stress may led to competes between Na
+
 and  K

+
 for binding 

sites essential for cellular function. The latter implication of these two 

macronutrients in salinity is thought be to one of the factors responsible for 

reduction in the biomass and yield components (Tester and Davenport, 

2003). 

The yield depression confirms the low salt tolerance of broad beans. 

The observation that the decrease in yield is mainly caused by a difference in 

the weight of the grains corresponds with the observation that the water 

stress was not significantly affected before the stage of flowering and fruit 

setting (Katerji et al., 1992). 

More, The reduction in seed yield is largely due to a decrease in seed 

set, which may be attributed to a decrease in the viability of pollen or in the 

receptivity of the stigmatic surface or both as pointed by (Sakr et al., 2004). 

The depression effects of salinity on grain yield may be due to decreasing the 

leaf area and number per plant, resulting reduction in the supply of carbon 

assimilate due to decreasing the net photosynthetic rate and biomass 

accumulation (Sakr and El-Metwally, 2009). 

  

Role of non-enzymatic antioxidants on alleviating and mitigation the 

harmful effects of salinity stress:- 

1- Salicylic acid: 

During the relationship between SA, NaCl stress and oxidative stress, 

the expression of the genes RD29A, PR1, and GPX  have been reported to 

increase after NaCl, SA and oxidative stress, respectively.  RD29A gene 

expression is induced by NaCl and osmotic stresses and encodes a protein 

with potential protective function during desiccation (Yamaguchi-Shinozaki 

and Shinozaki, 1993a). 
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SA antioxidant mediated effect of NaCl on the oxidized state in the 

glutathione pool that may explain the observed phenotype. Elevated levels of 

GSH are associated with increased oxidative stress tolerance. Moreover, 

transgenic plants over-expressing glutathione reductase had both elevated  

levels of GSH and increased tolerance to oxidative stress in leaves 

(Broadbent et al., 1995). 

The osmotic stress can induce the activation of a SA induced protein 

kinase. Also, in Arabidopsis SA has been proposed to have a dual role, SA is 

very important for the induction of antioxidant defenses and maintaining the 

redox state of the glutathione pool (Sharma et al., 1996 and Mikolajczk et al., 

2000).  

 SA greatly potentiates the effects of salt and osmotic stresses by 

enhancing ROS generation during photosynthesis and germination of 

Arabidopsis. High NaCl enhanced the production of ROS and that somehow 

SA could be involved in the increased ROS. This role of SA in the generation 

of ROS could explain the increased tolerance of seedlings to NaCl. The 

increase in fresh weight of faba bean in response to SA could be attributed to 

the role of those growth regulators in decreasing the rate of water loss 

caused by salinity  stress (El-Hakem, 2008). 

SA might alleviate the imposed salt stress, either via osmotic adjustment or 

by conferring desiccation resistance to plant cells as reported by other 

investigators (Hussein et al,. 2007 and Gunes et al., 2007).  

 The increase in dry weight of salt stressed faba bean in response to 

SA treatment may be related to the induction of antioxidant response and 

protective role of membranes that increase the tolerance of plant to damage. 

The stimulation effect of SA on the endogens ascorbic acid might play an 

important role as an antioxidant and protect the faba bean plants from the 

oxidative damage by scavenging ROS that are generated during salt stress 

conditions (Arrigoni and De Tullio, 2000; Gunes et al., 2007 and Athar et al., 

2008). 

 SA as foliar treatment or seed soaking and their interaction alleviated 

the harmful effect of salt stress on Vicia faba growth and yield by decreasing 

the water loss induced by stress and/or increasing the water and ions uptake 

(Khafaga et al., 2009). 

2- Ascorbic acid: 

 Ascorbic acid (ASA) is small water soluble antioxidants molecule 

which acts as primary substrate in the cyclic pathway for enzymatic 

detoxification and neutralization of singlet oxygen, hydrogen and peroxide 

superoxide radicals generated by stress (Noctor and Foyer, 1998 and 

Shalata and Neumann, 2001).  

 Also, pre-treatment with vitamin C led to a significant increase in 

betaine levels in vitamin C, such an increase may be attributed to the fact that 

the addition of this precursor (vitamin C) promotes betaine formation by 

stimulating its biosynthesis as discussed by (Hitz et al., 1982). The significant 

increase of this osmolyte (proline and petaine) in plant tissue from seeds pre-

treatment with vitamin C would help to explain the increase in tolerance to 
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salinity. Although, increases in osmolyte during germination because its 

biosynthetic precursor, vitamin C could activate BADH, the accumulation of 

these osmolyte seems to correlate with greater tolerance against stress 

(Fahad, 2007). 

More, vit. C can play an inductive role in alleviating the adverse effect of 

salinity on plant growth and metabolism in many plants. Ascorbic acid has 

been suggested as a bio-regulator of plant growth and development, as 

studied by (Gupta and Datta, 2003). 

3- Tocopherol: 

 Proportional antioxidant activity of the tocopherol is due to the 

methylation modality and the quantities of methy I groups attached to the 

phenolic ring of the polar head structure. Chloroplast membranes of higher 

plants consist of α- tocopherol as the dominant tocopherol isomer, and are 

hence well protected against photooxidative damage (Fryer, 1992). There is 

also evidence that α-tocopherol quinone, existing solely in chloroplast 

membranes. 

 Vitamin E is a chain-breaking antioxidant, i.e. it is able to repair 

oxidizing radicals directly, preventing the chain propagation step during lipid 

autoxidation (Serbinova and Packer, 1994). It reacts with alkoxy radicals 

(LO'), lipid peroxyl radicals (LOO') and with alkyl radicals (L'), derived from 

PUPA oxidation (Kamal-Eldin and Appelqvist, 1996). The reaction between 

vitamin E and lipid radical occurs in the membrane-water interphase where 

vitamin E donates a hydrogen ion to lipid radical with consequent 

tocopheroxyl radical (TOH') formation (Buettner, 1993). Regeneration of the 

TOH' back to its reduced form can be achieved by vitamin C (ascorbate), 

reduced glutathione. In addition, tocopherols act as chemical scavengers of 

oxygen radicals, especially singlet oxygen  and as physical deactivators of 

singlet oxygen by charge transfer mechanism (Fryer, 1992). At high 

concentration tocopherols act as prooxidant synergists with transition metal 

ions, lipid peroxides or other oxidizing agents (Kamal-Eldin and Appelqvist, 

1996). In addition to antioxidant functions vitamin E has several non-

antioxidant functions in membranes. Tocopherols have been suggested to 

stabilize membrane structures. 

 There is recent correlation between PS II with α-tocopherol and α-

tocopherol quinone (Kruk, 2000). Complexation of tocopherol with free fatty 

acids and lysophospholipids protects membrane structures against their 

damages effects. It seems to be a great physiological relevance, since 

phospholipid hydrolysis products are characteristics of pathological events, 

ischemia or stress damage In addition, more functions of non-antioxidant a-

tocopherol have been cleared such as protein kinase C inhibition, inhibition of 

cell proliferation (Azzi and Stocker, 2000). More,  α-tocopherols, play an 

essential role in preventing damages to chloroplastic membranes from the 

deleterious effects of singlet oxygen and lipid peroxy radicals (Fryer, 1992). 

The α-tocopherols are usually regenrated back by ascorbic acid or reduced 

glutathione following oxidation by lipid peroxy radicals. This compound may 
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serve to protect symbiosome membranes and other nodule membranes 

against lipid peroxidation. 

4- Humic acid: 

 HA contributes significantly to water retention and metal/solute 

binding and release, and they are necessary for safe plant nutrition 

(Stevenson, 1994). In addition, HA can be used as a growth regulator by 

regulate endogenous hormone levels (Frgbenro and Agboola, 1993).  

 Increasing alleviation salinity or drought stress by humic acid may be 

through stimulates plant growth observation by accelerating cell division, 

increasing the rate of development in root systems, and enhancing the yield 

of dry matter ( Clapp et al., 2006). 

 Treated plants with humic acid let to enhancing K+ in faba bean 

roots, which stimulates the permeability of cell membranes. As a factor 

contributing to salinity, Na+ has an essential negative effect on salt sensitive 

plant such as broad bean (Akinci et al., 2009).  

 Humic substances will improve the effective use of residual plant 

nutrients, reduce fertilizer costs, and help release those plant nutrients 

presently bound is minerals and salts. Amino acids are primary components 

in the process of protein synthesis. About 20 important amino acids are 

involved in the process of each function. Studies have proved that amino acid 

can directly or indirectly influence the physiological activates of the plant. 

Because of the amino acid pool is only a small portion of the total dissolved 

organic nitrogen pool, which generally contains less than 10% free amino 

acids in temperate ecosystems (Yu et al., 2002 and Ayman et al., 2009).  

5- Yeast extract: 

 Appling  yeast  as bio-fertilization on faba bean plants led to 

decreasing leaves content of proline, regardless of salinity level in 

comparison with the non-biofertilized treatments. Although, plants under high 

salinity level revealed proline accumulation in their leaves more than the low 

salinity levels. Further,  proline seemed to have additional function other than 

osmoregulation because of its poor ability to resist the toxic effect of salinity. 

Furthermore, the proline may play a role as enzyme stabilizing agent under 

NaCl salinity (Hathout, 1996 and Demir and Kacacaliskan, 2001). 

 Overexpression of  HAL1 gene in yeast confers a high salt tolerance 

level by reducing K
+
 loss and decreasing intracellular Na+ from the cells upon 

salt stress. The expression of HAL1 gene promotes a moderate level of salt 

tolerance both In vitro and in vivo in transgenic (Rı´os et al., 1997). 

 The yeast extract contain high amount of macro and micro elements, 

important plant hormones like Auxins, Gibberellins and Cytokinin which 

increase cell division and cell enlargement and lead to balance of 

physiological and biological processes and enhancing photosynthesis 

processes and improving growth characters (Jensen, 2004). 
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دراسةةم يةةدت اسةةنباتم  تانةةاا الدةةلل التلةةدت للينايلةةم تةةتنح ي  ةة اا ال يةةل ن ةةا 
 الإبهاد اليل ي ظرلف

 ا ع يةةةرلإس اسةةةياددل ي يةةةد اا  ي ةةط  ةةة   ةةةير ا ع بدةةةع الناتةةةددع دتةةد ال يدةةةد ي يةةةد
 ل ي يد    بلي  اا

 باينم الي  لرس –كلدم البرادم  –قسم ال تاا البرادي   ا 
 يركب الت لث البراددم –ينهد ت لث الي ا دل ال يلدم  –اا ل دس ت لث نك لللبدا التذلر 

 

ذ  هتتتج أنتتتك  صتتتي وتتتً كنتتتجي بالكذكجٌتتتم صذأتتتلكر أمذ لصتتتكري صذبمأ تتت  أجرٌتتتج بجرأتتت  أ
، كلذت  أرترد جرصمت  0200/0200ك  0202/0200وتً صذ كمت ٌا صذوتبكٌٌا   صذ نمصٌل صذنقلٌت 

 لٌجرصم/ذبتر، ن تد  052)ن تد صذممذمتلٌ   امتجيي ذلأ ضتمجكصذجكر أ د صذ كصج صذ لوتة  ذلل تك 
 0222 لٌجرصم/ذبتتتر، ن تتتد صذهٌك ٌتتت   022ركل  لٌجرصم/ذبتتتر، أذتتتتم بكاتتتكوٌ 052 صلامتتتاكرأٌ 

صذ لنتً   متبكٌمج صججهتمجبنج أ تد   لٌجرصم/ذبر( 0222 لٌجرصم/ذبر ك مبخلي صذخ ٌري صذجمو  
 0222 لٌجرصم/ذبتتتتتر ك  0222 لٌجرصم/ذبتتتتتر،  0222 لٌجرصم/ذبتتتتتر، 0222)صتتتتتتر  لٌجرصم/ذبتتتتتر، 

صذلأمج، عجج  /صذلأمج، كزا صذقركا /اه ) عجج صذقركعلى  نصكل صذتكل صذألجي ك اكلمب لٌجرصم/ذبر( 
كلذ   ا خلال ثلا  بجمرب ) لقع ألكر ألري(  022لأمج ك  نصكل / صذلأمج، كزا صذألكر /صذألكر

وتً صذتكل صذألجي وً  ضمجصج صلأامجي قأتل صذزرصعت ، رن لأمبتمج صذتتكل صذألتجي أ ضتمجصج صلأامتجي ك
 .(صذ ضمجي ذلأامجيألجي أمذ كصج لقع صذألكر ثم رن لأمبمج صذتكل صذ صذبجرأ  صذثمذث 

 0222ذبتر ك / لٌجترصم 0222،  لٌجرصم/ذبر  0222ثم  /ذبر لٌجرصم 0222 مبكى صذ لكن  
نجك  وً اما صلأاثر بأثٌرصً ذبر( / لٌجرصم 002ذبر على صذبكصذً  قمرل  أ  م ل  صذالبركل ) / لٌجرصم

  نصكل صذتكل صذألجي ك اكلمبه.لقي كصضح وً 
 052 لٌجرصم/ذبتر ثتم ن تد صذممذمتلٌ   052 صلاماكرأٌ ج صلأامجي )ن د صذ  م ل  أ ضم

ذبتتتر / لٌجتتترصم 0222ر، ن تتتد صذهٌك ٌتتت  بتتتذ/ لٌجتتترصم 0222،  متتتبخلي صذخ ٌتتتري  لٌجرصم/ذبتتتر
وً صذثلا  بجمرب بنتج صذجرصمت  ) لقتع، رن أك لقتع  على صذبكصذً (ذبر/ لٌجرصم 022كصذبكاكوٌركل 

بنتتج ( 0)متخم  صتتتمج صذ نصتكل ك اكلمبتهاثتتر بتأثٌرص وتً زٌتمجي اتما صلأصذأتلكر ثتم رن صذلأمبتمج( 
 صذجرصم .

أا صذ كصج صذ لوتة  ذلل تك ) ضتمجصج صلأامتجي( أجج اذتً صذبرلتب كصذخلاص   ا هله صذجرصم ، 
 كذك جزئٌم على صلآثمر صذضمري ذلإجهمج صذ لنً على لأمبمج صذتكل صذألجي

 قام تن كدم الت ث

 باينم الي  لرس -كلدم البرادم            ي يلد ي يد درلدش أ.د/ 

 الياهره باينم - كلدم البرادم                 خلدل الدددعأ.د/ ي يد 
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