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ABSTRACT 

 

Two field experiment with broad bean (Vicia faba L) cv Cyprus was conducted to study the effect of 

combined foliar applications of vitamin E (0, 500 and 1000 ppm) and yeast extract (0, 3 and 6 ml/L) on growth, 

yield and some biochemical constituents. Results revealed that the highest values of plant growth criteria 

expressed as plant length, number of leaves and branches as well as fresh and dry weight of leaves, branches and 

whole plant and the highest values of total pods yield and different organs and the content of nitrogen and 

protein % in seeds tissues were recorded when sprayed by high level of yeast extract (6 ml/L) with high level of 

vitamin E (1000ppm). 

 

Key words: Broad bean - yeast extract -Vitamin E (Alphatocopherol)- growth parameters- total yield – pods and 

seeds quality. 

 

Introduction 

 

Broad bean, Vicia faba, is one of the important legume crops raised in Egypt. When grown in rotation with 

other crops, they can improve soil fertility. In the context, this crop can be grown successfully in newly 

reclaimed sandy soil out of Nile valley land. In Egypt, it is considered the first pulse crop concerning the 

cultivated area. The pods are consumed fresh or dry. Also, it is considered as the basic source of protein for 

human consumption, so, it is important to get maximized yield of broad bean.  

Many studies indicated that yeast is one of the richest source of high quality protein, namely the essential 

amino acids like lysine, tryptophan etc., contains the essential minerals and trace elements, namely calcium, 

cobalt, iron etc. and the best sources of the B-complex vitamins such as B1, B2, B6 and B12. The extract is a 

valuable source of bio-constituents especially, cytokinins Amer (2004), that work as a readily available growth 

supplement for plants that eventually improve plant production Ghoname et al (2009).  

However, it is a source of cytokinins and protein that enhance cell division and enlargement (Barnett et al., 

1990). Moreover, Yeo et al., (2000) found that yeast extracts contain trehalose-6-phosphate syntheses which had 

a key enzyme for treadles bio synthesis. Also Mahmoud, et al (2013) found that, yeast extracts improved all the 

pea tested vegetative growth parameters, green pods yield and pod quality were recorded with using the highest 

level of yeast extracts (2%). Moreover, El-Desuki and El-Gereadly (2006) reported that, the vegetative growth 

of pea plant, leaves content of photosynthesis pigments, free amino acids, carbohydrates and cytokininis, pod 

yield and quality as well as nutritive value were increased by increasing the concentration of yeast extract in 

spraying solution from 1% up to 3%. The improving of growth, flowering, total yield and pods quality of some 

plants by using foliar application with yeast extract was reported by Fathy et al. (2000), Abou-Aly (2005), 

Wanas (2002 and 2006), El-Tohamy and El-Greadly (2007), El-Tohamy et al (2008), Abou EL-Yazied and 

Mady (2011 and 2012), Kamal and Ghanem (2012) and Mahmoud, et al (2013). 

Vitamin E is a generic term for a group of lipid-soluble antioxidant compounds. It is a molecule capable of 

inhibiting the oxidation of other molecules. Oxidation is a chemical reaction that transfers electrons from a 

substance to an oxidizing agent. Oxidation reactions can produce free radicals. In turn, these radicals can start 

chain reactions that damage cells. Antioxidants terminates these chain reactions by removing free radical 

intermediates and inhibit other oxidation reactions, so antioxidants are often reducing agents such as ascorbic 

acid, vitamin E or polyphenols Sies, (1997). In plants, Vitamin E are believed to protect chloroplast membranes 

from photo oxidation and help to provide an optimal environment for the photosynthetic machinery (Bosch, 

1995), and added that Vitamin E accumulations also occurs is response to variety of a biotic stresses including 

high light, drought, salt and cold and may provide on additional line of protection from oxidative damage. El-

Bassiouny et al (2005) reported that foliar spray with Vitamin E on faba bean plants induced increments in 

growth parameters, yield components, chlorophyll a, b and carotenoids content. In the same respect, phyto-

regulator compounds (Vitamin E) suggested to elevate and tolerate the adverse effects of biotic and abiotic 

stresses such as moisture and salt stress on plant growth and yield (Demiral and Turkan 2005; Raga Babo et al 

2005). In the same respect, Nagwa, et al (2013) reported that the highest plant growth and the heaviest total 
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bulbs yield and its best physical and chemical characters were recorded with that onion plants which received of 

Vitamin E at rate of 100 ppm. On the other hand, Hussein and El-Greadly (2007) found that all onion plant 

growth did not show any significant effect by spraying Vitamin E. Nevertheless, significant responses were 

detected on bulb diameter, fresh weight and dry matter of bulbs. 

The objective of this study is to evaluate the response of broad bean plant grown under sandy soil to yeast 

extract and Vitamin E at different concentrations as foliar application on growth, total yield and its contents of 

nutritional values of seeds tissues.   

 

Material and Methods 

 

Two field experiments were carried out at the Agricultural Production and Research Station, National 

Research Centre, El Nubaria Province, El Behira Governorate, Egypt, during the two successive winter seasons 
 2012  and  2013, to   study   the   response   of   broad   bean   plants   to   compound  foliar  fertilizer with  

vitamin E at (0, 500 and 1000 ppm) and yeast extract (0, 3 and 6 ml/L) on growth, yield and some biochemical 

constituents of broad bean plants (Vicia faba L) cv Cyprus. Physical and chemical characters of soil (0-30 

depth) in the experimental site were as follows: sand 91.2%, silt 3.7%, clay 5.1%, PH 7.3, organic matter 0.3 %, 

CaCO3, 1.4%, EC 0.3 ds/m, soluble N 8.1 ppm and available P 3.2 ppm, soil measured as described by 

Chapman and Pratt (1978). The experimental unit area was 10.5 m
2
 consisting of fifteen rows (3.5 m long and 

20 cm between rows), 20 cm between hills. The experimental design was split- plots design with three 

replicates, yeast extract levels were assigned in the main plots and complete foliar application with vitamin E 

was randomly distributed in the sub-plots. Yeast extract was prepared from brewer’s yeast ( saccharomyces 

cerevisiae), dissolved in water followed by adding sugar at a ratio of 1: 1 and kept 24 hours in a warm place for 

reproduction according to the methods of  Morsi et al (2008). Chemical analysis of activated yeast is shown in  

 
Table 1: chemical analysis of activated yeast (mg/ 100g dry weight). 

Minerals  Amino acids  Vitamins  

Total N 7.23 Arginine  1.99 Thiamin  2.71 

P2O5 51.68 Histidine  2.63 Riboflavin  4.96 

K2O 34.39 Isoleiucine  2.31 Nicotinic acid 39.88 

MgO 5.76 Leucine  3.09 Pantothenic acid 19.56 

CaO 3.05 Lysine  2.95 Biotin  0.09 

SiO2 1.55 Methionine  0.72 Pyridoxine  2.90 

SO2 0.49 Phrnylalanine  2.01 Folic acid  4.36 

NaCl 0.30 Theronine  2.09 Cobalamin  153ug 

Fe 0.92 Tryptophan  0.45 Enzymes  

Ba 157.6 Valine  2.19 Oxidase  0.350 

Co 67.8 Glutamic acid  2.00 Peroxidase  0.290 

Pd 438.6 Serine  1.59 Catalase  0.063 

Mn 81.3 Aspartic acid  1.33  

Sn 223.9 Praline  1.53      Carbohydrates    23.20 

Zn 335.6 Tyrosine  1.49 

         

Yeast extract levels were sprayed twice during the growth period (35 and 50 days after sowing). Vitamin E 

spraying was conducted three times; first one was after 20 days of planting date and then every 15 days for the 

second and third spray. Spraying was applied in early morning. Nitrogen fertilizer at the rate of 30 kg N/fed was 

added as ammonium sulfate (20.6 % N) in three equal doses after 15, 30 and 45 days after sowing. Phosphorus 

fertilizer, as calcium superphosphate (15.5% P2 O5) at the rate of 15 kg P2O5/fed and potassium sulfate (48 % 

K2O) at the rate of 24 kg K2O/ fed were applied during seed bed preparation. Organic fertilizer was added at the 

rate of 20 m
3
/fed. Broad bean seeds variety Cyprus were sown on first week of December in the two seasons, 

after inoculated with Rhizobium strain and irrigated just after sowing using drip irrigation system. The normal 

agronomic practices of growing Broad bean were practiced till harvest as recommended by Legumes Research 

Dept., A.R.C., and Giza. 

 

1-Growth characters: 

 

A random sample of ten plants from each plot was taken at 90 days after sowing to the laboratory where the 

following characters were recorded, plant height (cm), number of branches and leaves/plant, fresh and dry 

weight of leaves and branches as g/plant. 
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Highlight



63 
Middle East j. Appl. Sci., 4(1): 61-67, 2014 

 

 

2-Yield and yield components: 

 

A random sample of 20 pods were taken from each experimental plot were recorded, yield seeds was 

weighed and expressed as values per feddan as (ton/fed.) as well as its quality and the pod length, average 

number of seeds/pod were recorded.  

 

3- Chemical analysis of seeds:  

 

N % in dry seeds was determined according to the method of Pregl (1945). In addition, protein percentages 

in dry seeds were calculated by multiplying nitrogen content by 6.25. Potassium was assayed using flame 

spectrophotometer according to Allen et al. (1984). Phosphorous was extracted and measured 

spectrophotometer according to Jackson (1965).  

The obtained data were subjected to the analysis of variance procedure and treatment means were compared 

to the LSD test according to Gomez and Gomez (1984).  

 

Results and Discussion  

 

Growth characters: 

 

1-Effect of yeast extract: 

 

Regarding foliar application of yeast extract, Table (2) that, the concentration of 6 ml/L was the most 

favorable for increasing plant growth, expressed as plant length (cm), number of leaves and branches as well as 

fresh and dry weight (g) of leaves, branches and whole plant in both two seasons as compared with the other 

studied foliar application of yeast extract treatments. The statistical analysis of the obtained data reveals that the 

differences within different foliar spraying treatments of yeast extract were not enough to reach the 5% level of 

significance except number of leaves plant. These findings are in agreement with the results of Abou EL-Yazied 

and Mady (2012) and Kamal and Ghanem (2012) on bean plants and Mahmoud, et al (2013) on pea plants who 

found that the application of yeast extract increased plant growth. The superiority of plants growth in response 

to the foliar application of yeast extract may be attributed to its contents of different nutrients, i.e. (P, K, Mg, Ca, 

Fe, Ba, Mn and Zn), higher percentage of proteins, higher values of free amino acid and vitamins (Table 1) 

which may play an important role in improving growth and controlling the incidence of fungi diseases 

(Bevilacqua,et al., 2008). 

 

2- Effect of vitamin E: 

 

Data presented in Tables (2) showed that the foliar application of higher level of Vitamin E at (1000 ppm) 

resulted in the better all the growth characters on broad bean plants than using the lower level (500 ppm) and 

water spraying control. The previous data were true in both experimental seasons. The statistical analysis of the 

obtained data reveals that plant length (cm), number of leaves and fresh weight of leaves/plant (g) significantly 

increased by foliar application of high level of vitamin E. On the other hand,  

These increase of number of branches, fresh and dry weight of branches and whole plant did not reach the 

significant level. Our results are in agreement with those of El-Bassiony et al., (2005) stated that the foliar spray 

with all treatment of antioxidants on bean plants induced increments on the number of branches, leaves and leaf 

area/ plant, fresh and dry weights of shoots. It could be concluded that, Vitamin E are believed to protect 

chloroplast membranes from photo oxidation and help to provide an optimal environment for the photosynthetic 

machinery (Bosch, 1995), and added that Vitamin E accumulations also occurs is response to variety of a biotic 

stresses including high light, drought, salt and cold and may provide on additional line of protection from 

oxidative damage. These results were in garments with reported by Nagwa, et al (2013) how reported that the 

highest plant growth and the heaviest total bulbs yield and its best physical and chemical characters of onion 

plants were recorded with that plants which received of Vitamin E at high level (100 ppm). 

 

3- Effect the interaction between yeast extract with vitamin E: 

 

Regarding with the interaction of both factors data in Table (2) found that, vegetative growth characters of 

broad bean plants was not significant effect. Generally, the obtained data indicated that, the highest values of 

plant growth criteria expressed as (plant length, number of leaves and branches as well as fresh and dry weight 

of leaves, branches and whole plant) were recorded when sprayed by high level of yeast extract (6 ml/L) with 

high level of vitamin E (1000ppm) as compared the other interaction treatments. 
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Total pods yield and some pod physical quality: 

 

1-Effect of yeast extract: 

 

As shown in Table (3) foliar application with yeast extract at 6 ml/L increased number of pods per plant, 

total pods yield/plant and total yield per (ton/fed.) as well as  green pod length, weight and width compared with 

control ones. The statistical analyses of the obtained data reveals that (pod weight (g), total pods yield per plant 

and total pods yield per ton/fed.) significantly increased by increasing yeast extract levels.  This increase in total 

yield / (ton/fed.) by foliar application of high level of yeast extract was 7.40 % when compared by control ones. 

However, high level of yeast extract significantly increased total pods yield per plant compared to the low level 

and no treated treatment (control). These findings are in agreement with the results by Mahmoud, et al (2013) 

on pea plants who reported that the application of yeast extract increased yields and their component. It cold be 

concluded that, yeast extract treatments were suggested to participate beneficial role during vegetative and 

reproductive growths through improving flower formation and their set in some plants due to its high auxins and 

cytokinins contents and its beneficial effect on carbohydrate accumulation (Barnett et al., 1990). The trend of 

these results is supported by El-Tohamy et al (2008), Abou EL-Yazied and Mady (2011 and 2012), Kamal and 

Ghanem (2012) and Mahmoud, et al (2013). 

 

2- Effect of vitamin E: 

 

The effect of high concentration of vitamin E (1000ppm) Table (3) significantly increased average weight 

of pod, number of pods/plant, total yield/plant (g) and total buds yield (ton/fed.) compared with those low 

concentration (500ppm) and no treated (control). In the same respect, low concentration of vitamin E (500ppm) 

significantly increased these characters compared to control treatments. This increase in total yield / (ton/fed.) 

by foliar application of high level of vitamin E was 7.50 % when compared by control ones.  It could be 

concluded that the heaviest pods yield and its best values of some physical properties which resulted high level 

of vitamin E may be attributed to the best vigor of plant growth characters (Tables 2). Also, phytoregulator 

compounds (Vitamin E) suggested elevate and tolerate the adverse effects of biotic and a biotic stresses such as 

moisture and salt stress on plant growth and yield (Demiral and Turkan, 2005 and Raga Babo et al., 2005). 

These results are in agreement with those found by El-Bassiouny et al (2005), Nagwa, et al (2013) and Shafeek, 

et al (2013). 

 

3- Effect the interaction between yeast extract with vitamin E: 

 

The interaction effect of yeast extract at levels of 0, 3 and 6 ml/L with the treatments of vitamin E at levels 

of 0, 500 and 1000ppm are presented in Table (3). The recording data showed that the highest values of total 

pods yield and different organs were obtained with bread bean plants which adding yeast extract at 6 ml/L with 

vitamin E at 1000ppm. The statistical analysis of the obtained data was not great enough to reach the level of 

significant at 5%.  

 

Chemical analysis of seeds: 

 

1-Effect of yeast extract: 

 

Foliar application of dry yeast resulted in slight increases in bread bean seeds content of  N and protein % 

(Tables 4). The data in this table indicate that there was a statistically significant effect for the foliar application 

treatments on the contents of N and protein % in the seeds of bread bean plants compared to no treated (control). 

The highest values of all elements were recorded by using dry yeast at a rate of 6ml/L. However, the contents of 

phosphorus and potassium % in dry seeds tissues did no statistically significant between treatments and control. 

These results may be due to the content of macro and micro elements of the dry yeast. El-Fouly (1983) reported 

that, foliar application of microelements is highly recommended under Egyptian conditions. In view of the fact 

the soil pH exceeds 7.5 and sometimes even 8.5 some areas show high CaCO3 contents which among other 

factors; make soil application of micronutrients more costly and unpractical. Also, the increases in bread bean 

yield and in the contents of micronutrients in seeds due to the foliar application of micronutrients agree with the 

findings of Abou EL-Yazied and Mady (2011 and 2012), Kamal and Ghanem (2012) and Mahmoud, et al 

(2013). 
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2- Effect of vitamin E: 

 

As regarding to Table (4) that foliar application of all concentrations of vitamin E mostly increased the 

percentage of nitrogen and protein contents as compared with control plants, the highest values of nitrogen and 

protein contents were obtained from vitamin E at level of 1000 ppm. However, foliar application may be due to 

the positive effect of vitamin E on root growth which consequently increased nitrate absorption. From the 

abovementioned results, it could be concluded that foliar application of vitamin E treatments might be play an 

important role in many metabolic and physiological processes, through affecting the metabolism of 

photosynthesis process which led to increase in nitrogen and protein contents. In addition,  Shafeek et al (2013) 

reported that foliar spraying of low and high levels of vitamin E (500 and 1000ppm) significantly increased the 

percentage of nitrogen and protein contents in lettuce leaves tissue compared to the control treatments. 

 

3- Effect the interaction between yeast extract with vitamin E: 

 

Table (3) shows the interaction effect between foliar applications of different levels of yeast extract with 

vitamin E. It is clear that the interaction was un significant in its effect on protein, nitrogen, phosphorus and 

potassium percentage contents of broad bean seeds tissues.   

 
Table 2: Effect of yeast extract and vitamin E at different levels on growth characters of bread bean plants (combined data of two seasons). 

Yeast  
levels 

(ml/L)  

Vitamin 
E levels 

ppm 

Plant 
height 

(cm) 

No. of /plant Fresh weight (g)  dry weight (g) 

leaves branches leaves branches Whole  leaves branches Whole 

0 0 50.00 23.00 4.67 73.07 36.71 106.50 18.32 8.39 25.90 

500 40.33 27.00 6.00 60.42 31.62 85.15 19.45 8.95 27.50 

1000 45.33 29.33 4.67 71.20 46.30 133.37 18.82 8.96 27.95 

mean 45.22 26.44 5.11 68.23 38.21 108.34 18.86 8.77 27.12 

3 0 45.00 28.00 4.67 74.31 40.08 107.58 19.20 8.56 28.43 

500 43.00 27.67 3.67 74.45 41.02 114.10 20.17 8.88 29.17 

1000 38.50 32.33 4.33 75.13 45.28 112.30 20.44 8.79 25.83 

mean 42.17 29.33 4.22 74.63 42.13 111.33 19.94 8.74 27.81 

6 0 47.00 28.00 5.00 85.53 47.64 147.52 18.98 8.53 28.20 

500 45.33 34.67 4.33 76.55 48.08 114.12 20.34 8.47 28.63 

1000 48.67 33.17 5.00 93.56 48.52 144.75 21.45 8.81 28.81 

mean 47.00 31.94 4.78 85.21 48.08 135.46 20.26 8.60 28.55 

Average  0 42.89 26.33 4.78 70.47 41.48 120.53 18.83 8.49 27.51 

500 44.167 29.78 4.67 77.63 40.24 104.45 19.98 8.77 27.53 

1000 47.33  31.61 4.67 79.96 46.70 130.14 20.24 8.85 28.43 

LSD at 

5%  

Yeast  NS 0.76 NS NS NS NS NS NS NS 

Vit. E 1.44 1.60 NS 6.52 NS NS NS NS NS 

Interac NS NS NS NS NS NS NS NS NS 

 

Table 3: Effect of yeast extract and vitamin E at different levels on total yield of bread bean plants (combined data of two seasons). 

Yeast  levels         

( ml/L) 

Vitamin E 

levels ppm 

Pod  No. of 

pods/plant 

Total yield/ 

plant (g) 

Total yield 

(ton/fed.) Length (cm) Width (cm)  Weight (g) 

0 0 12.88 1.32 16.26 22.52 11.81 0.77 

500 12.66 1.29 16.28 23.31 12.44 0.82 

1000 12.86 1.24 16.25 23.69 12.83 0.84 

mean 12.80 1.28 16.26 23.17 12.36 0.81 

3 0 12.96 1.39 16.29 22.83 12.00 0.80 

500 13.07 1.42 16.33 23.47 13.09 0.82 

1000 13.26 1.34 16.40 23.56 13.70 0.84 

mean 13.10 1.38 16.34 23.29 12.93 0.82 

6 0 13.00 1.41 16.33 22.82 12.29 0.84 

500 13.21 1.47 16.35 23.63 14.01 0.87 

1000 13.26 1.49 16.44 23.56 14.15 0.88 

mean 13.16 1.46 16.37 23.34 13.48 0.87 

Average  0 12.94 1.37 16.29 22.72 12.03 0.80 

500 12.98 1.39 16.32 23.47 13.18 0.84 

1000 13.13 1.35 16.36 23.60 13.56 0.86 

LSD at 5%  Yeast  NS NS 0.05 NS 0.27 0.02 

Vit. E NS NS 0.04 0.12 0.45 0.02 

Interact. NS NS NS NS NS NS 
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Table 4: Effect of yeast extract and vitamin E at different levels on nutritional values of bread bean plants (combined data of two seasons). 

Yeast  levels         

( ml/L) 

Vitamin E 

levels ppm 

% 

N Protein P K 

0 0 2.95 20.48 0.71 3.65 

500 3.49 20.83 0.67 3.77 

1000 3.52 21.28 0.70 3.42 

mean 3.32 20.86 0.69 3.61 

3 0 3.55 21.29 0.72 3.89 

500 3.77 21.44 0.66 3.80 

1000 3.63 22.94 0.77 3.51 

mean 3.65* 21.89* 0.71 3.73 

6 0 3.78 20.52 0.87 3.66 

500 3.69 22.00 0.86 3.66 

1000 3.85 23.25 0.73 3.55 

mean 3.77* 21.92* 0.82 3.62 

Average 0 3.43 20.76 0.77 3.73 

500 3.65* 21.42* 0.73 3.74 

1000 3.66* 22.49* 0.73 3.49 

LSD at 5% Yeast 0.13 0.34 NS NS 

Vit. E 0.16 0.51 NS NS 

Interact. NS NS NS NS 
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