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ABSTRACT 
 

An experimental layout was carried out at the experimental station of National Research Center, at EL-
Nubaria, ELBehira Governorate, Northern Egypt, during the two successive seasons of 2010 and 2011, to study 
the effect of the interaction between different rates of organic fertilizer (compost) application (120, 150 and 180 
kg N/fed.) and spraying with yeast extracts at 0, 1% and 2% on growth, yield and pods quality of pea (Pisum 
sativum L.) cv. Little Marvel. Obtained results showed that all the tested vegetative growth parameters, green 
pods yield and pod quality were significantly increased by increasing the level of compost application at rate of 
120, 150 up to 180 kg N/fed. Also yeast extracts improved the previously mentioned parameters and the highest 
values were recorded with using the highest level of yeast extracts (2%) In addition, data clear that the 
vegetative growth, pods yield as well as pod quality were improved by the interaction treatments between 
compost and spraying with yeast extracts. The highest values were recorded with using the highest levels of 
compost (180 kg N/fed) and spraying with yeast extracts at 2%. 
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Introduction 
 

Pea (Pisum sativum L.) is one of the most important leguminous vegetable crops grown during winter 
season in Egypt for local consumption and exportation. The pods of pea contain a great amount of protein and 
carbohydrates. So that pea is considered as one of the most important sources in human nutrition. 

Organic fertilizers such as compost is less danger for over fertilization, it provides a slow release of 
nutrients as micro-organisms in soil break the organic material down into an inorganic. Compost plays an 
important role for improving soil physical properties and contains higher levels of relatively available nutrients 
elements, which are essentially required to plant growth (Abdel Mouty et al., 2001 and Awad, 2002 on potato; 
EL-Etr et al., 2004 on pea and Hafez and Mahmoud, 2004 on snap bean). Moreover, EL-Etr et al., 2004 and EL-
Desuki et al., 2010 reported that the vegetative growth of pea plant (plant length, number of leaves and branches 
as well as fresh and dry weight of leaves and branches), green pods yield and pod quality (pod length, weight 
and seed weight per pods as well as pods content of N, P, K, Mn, Fe, total protein and total carbohydrate) were 
significantly increased by increasing the applied compost rates of 100, 120 up to 140 kg N/fed. 

Yeast extract is a natural component contains many of the nutrient elements and cytokininis, which is safe 
and non-pollutant. It has a considerable amounts of amino acids (Abou zaid, 1984); mineral elements, 
carbohydrates, reducing sugars, enzymes and vitamins B1,2,3,12 (Castelfranco and Beale, 1983; Spencer et al., 
1983; Somer, 1987; Fathy and Farid, 1996 and Khedr and Farid, 2000). Also 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 synthase which is a key enzyme for trehalose bio synthesis. Thy 
suggested that the production of trehalose not only affects plant development but also improves drought 
tolerance. Many investigators reported that, spraying plants with yeast extract improved plant growth, yield and 
quality of many vegetable crops i.e. pea, tomato, potato, pepper and cucumber (EL-Ghamriny et al., 1999; 
Mohamed et al., 1999; Yeo et al., 2000; Abd-El-Hafez and Shehata, 2001 and Mahmoud, 2004). 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%.         

This work aimed to study the effect of the interactive between different rates of compost fertilizer and yeast 
extract application on vegetative growth of pea plants, pod yields and pod quality.  
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Materials And Methods 
 

A field experimental design was carried out at the experimental station of National Research Center, at EL-
Nubaria, ELBehira Governorate, Northern Egypt, during the two successive seasons of 2010 and 2011, to study 
the effect of the interaction between different rates of compost application, i.e. 6315.8, 7894.7 and 9473.7 kg 
compost/fed., equal 120, 150 and 180 kg N/fed. respectively and spraying with yeast extracts at 0, 1% and 2% 
on growth, yield and pods quality of pea (Pisum sativum L.) cv. Little Marvel. Organic fertilizer (compost) was 
applied during preparing the soil for sowing. Yeast extract were prepared by mixing 1 kg yeast to 2 kg molase 
for a period of 24 h. and then 10 cm3 of this mixture was added to 1 L. of water which gave yeast concentration 
equal 1%, or adding 20 cm3 to 1 L. water which gave yeast concentration equal 2%. Treatments were arranged 
in split plot design with three replicates. Where organic fertilizer (compost) treatments were arranged in the 
main plots and yeast extracts treatments were distributed randomly in the sub-plots. Seeds of pea were sown on 
the third weak of November in 2010 and 2011, respectively. Seeds were sown on one side of ridges, ridges were 
80 cm width and 4 m length and 20 cm apart. Each plot included 4-ridges and the plot area was 12.8 m2. The 
soil of the experimental field was sandy soil and the physical and chemical analyses were presented in Table 
(A). The normal agricultural practices required for pea production were applied as commonly followed in the 
farm. The chemical analysis of Nile compost was presented in Table (B). 

  
Table A: Physical properties and chemical analysis of the experimental soil. 

Physical properties Chemical analysis 
Sand 90.08 Ca (Meg/L) 7.02 
Clay 9.26 Mg (Meg/L) 0.527 
Silt 0.66 Na (Meg/L) 0.982 
Texture Sandy K (Meg/L) 0.31 
F.C. % 16.57 HcO3 (Meg/L) 1.3 
W. P. % 5.25 Cl (Meg/L) 0.566 
E. C. (M/moh) 1.7 Ca (Meg/L) 7.02 
Ph 8.2 Mg (Meg/L) 0.527 

 
Table B: Chemical analysis of Nile compost. 

410 Weight of quabic meter (kg) 
29 moisture 
7.5 pH 
5 Ec (mmhos) 
42 Organic carbon % 
71 Organic matter % 
1.9 Total nitrogen % 
0.7 Total phosphorus % 
1.2 Total potassium % 
190 Manganese mg/kg  
21 Copper mg/kg 
7895 Iron mg/kg 
4.75 Zinc mg/kg 

 
Data recorded: 

 
Vegetative growth: 
 

A random sample of 5 plants from each plot was taken at 55 days after sowing and the following vegetative 
characters were recorded: plant length, number of leaves and number of branches as well as total fresh and dry 
weight of plant. 
 
Pods yield: 
 

At harvest stage, the mature pods of pea for each experimental plot were collected along the harvesting 
season, early and total pods yield was recorded as ton/fed. 
 
Pods quality: 
 

Random sample of 50 pods from each plot was taken and the physical properties (average pod weight, 
length and number of seed/pod as well as weight of 100 seeds) were recorded. Chemical constituents i.e. N, P, 
K, Fe and total protein were recorded in pea seeds. N, P and K- content were determined according to the 
methods mentioned by Black (1983), Troug and Mayer (1939) and Brown and Lilleland (1995), respectively. 
However, Fe-content was determined using flame ionization atomic absorption spectrometer model 1100 B of 
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Perkin Elemer according to the method of Chapman and Pratt (1978). The protein percentages in pods were 
accounted by multiplying nitrogen content by 6.25.  

The obtained data were statistically analyzed according to the method described by Gomez and Gomez 
(1984). Least significant difference (LSD at 5%) was used to compare between means.  

 
Results: 

 
1: Vegetative growth: 
 
1.1: Effect of compost application:  

 
Data in Table (1) show the effect of compost application levels on pea plant growth. Results clear that all 

the vegetative growth of pea plant i.e. number of leaves and shoots as well as fresh and dry weight of whole 
plant was gradually and significantly (with no significant effects on number of shoots in the first season) 
increased with increasing the level of compost application equal to 120, 150 up to 180 kg N/fed. This result was 
true in both growing seasons.  
 
Table 1: Vegetative growth of pea plants as affected by the levels of nitrogen application.  

Compost-application 
(kg N/fed.) 

Plant length 
(cm) 

Number of Total fresh weight 
(g/plant) 

Total dry weight 
(g/plant) leaves Shoots 

First season 
120 28.22 7.56 3.33 21.39 4.83 
150 32.67 8.78 3.72 27.20 7.86 
180 41.56 11.00 4.00 35.48 10.13 
L. S. D. 2.52 0.87 N.S. 2.50 2.75 

Second season
120 26.77 9.21 3.50 20.52 5.09 
150 38.76 10.08 4.02 27.71 6.88 
180 46.86 12.18 4.60 42.46 13.06 
L. S. D. 3.55 0.52 0.45 2.41 1.09 

 
1.2. Effect of yeast extracts application: 

 
Data in Table (2) show the effect of yeast extracts application on the vegetative growth of pea plants. 

Results clear that, all the vegetative growth parameters were gradually and significantly increased by increasing 
the concentration of yeast extracts in spraying solution from 0, 1% up to 2%. These results were true in both 
growing seasons.     
 
Table 2: Vegetative growth of pea plants as affected by the levels of yeast application 

Yeast extracts Plant length 
(cm) 

Number of Total fresh weight 
(g/plant) 

Total dry weight (g/plant) 
leaves Shoots 

First season 
0 24.44 7.33 3.33 19.73 4.68 

1 % 35.33 8.89 3.72 27.41 6.43 
2 % 42.67 11.11 4.00 36.94 11.70 

L. S. D. 2.25 0.82 0.36 3.55 2.25 
Second season 

0 29.92 7.70 3.66 23.33 5.79 
1 % 35.93 11.10 4.08 30.19 8.39 
2 % 46.54 12.67 4.38 37.16 10.86 

L. S. D. 2.30 0.89 0.43 1.75 1.08 

 
1. 3. Effect of the interaction between compost level and yeast extracts application: 

 
Results in Table (3) show the effect of the interaction treatments on the vegetative growth of pea plants. 

Data clear that all the vegetative growth parameters i.e. plant length, number of leaves, fresh and dry weight 
were significantly affected by the interaction treatments between compost levels application and spraying with 
yeast extracts. However, number of shoots was not significantly affected. These results were true in both 
growing seasons. Results also clear that the highest values of vegetative growth of pea plants were recorded 
with adding the highest level of compost application at 180 kg N/fed. with spraying plants by yeast extract at 
2%. However, the lowest one was recorded with adding the lowest level of compost application (120 kg N/fed.) 
without yeast extract spraying. 
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Table 3: Vegetative growth of pea plants as affected by the interaction treatments between  compost and yeast application. 
Treatment Plant 

length 
(cm) 

Number of Total fresh weight 
(g/plant) 

Total dry weight 
(g/plant) Compost-application 

(kg N/fed.) 
Yeast 

 
leaves Shoots 

First season 
120 0 22.67 6.33 3.00 17.25 2.41 

1 % 28.33 7.67 3.33 24.30 6.55 
2 % 33.67 8.67 3.67 22.63 5.52 

150 0 23.67 7.00 3.33 19.70 5.89 
1 % 36.33 9.00 3.83 23.50 6.48 
2 % 38.00 10.33 4.00 38.39 11.19 

180 0 27.00 8.67 3.67 22.23 5.75 
1 % 41.33 10.00 4.00 34.42 6.27 
2 % 56.33 14.33 4.33 49.80 18.38 

L. S. D. at 5% 3.90 1.41 N.S. 6.16 3.90 
Second season 

120 0 24.03 6.65 3.15 17.94 3.17 
1 % 26.03 11.10 3.50 20.49 5.80 
2 % 30.24 9.88 3.85 23.12 6.32 

150 0 30.03 7.35 3.60 26.24 6.68 
1 % 39.97 11.10 4.14 25.38 6.94 
2 % 46.29 11.78 4.32 31.51 7.04 

180 0 35.69 9.10 4.22 25.80 7.52 
1 % 41.80 11.10 4.60 44.70 12.44 
2 % 63.09 16.34 4.98 56.87 19.22 

L. S. D. at 5% 3.98 1.54 N.S. 3.02 1.86 

 
2: Yield and quality 
 
2.1: Effect of compost application:  

 
Data in Table (4) show the effect of compost level application on pod yield and quality of pea. Results clear 

that early and total pods yield as well as physical properties (pod length, weight, number of seeds per pod and 
weight of 100 seed) and chemical constituents (N, P, K and total protein) were gradually and significantly 
increased by increasing the level of compost application up to 180 kg N/fed. This result was true in both 
growing seasons.  
 
Table 4: Total green pods yields and quality of pea as affected by the levels of compost  application.   

Pod quality Pod yield 
(ton/fed.) 

Compost-
application 
(kg N/fed.) Chemical constituents Physical properties 

Total protein
(%) 

Fe 
(ppm) 

K 
(%) 

P 
(%) 

N 
(%) 

Seeds weight
(g /100 seed)

Number 
of seed / 

pod 

Weight 
(g/pod)

Length 
(cm) 

Total Early 

First season 
16.22 344.09 2.00 0.57 2.60 44.65 6.89 6.25 8.39 3.08 1.02 120 
18.78 360.00 2.21 0.62 3.00 46.32 7.72 7.10 8.90 4.04 1.31 150 
19.61 377.67 2.33 0.66 3.14 48.03 8.67 7.98 9.77 4.50 1.43 180 
1.16 13.38 0.09 0.02 0.19 1.02 0.73 0.54 0.35 0.15 0.08 L.S.D. 

Second season 
16.61 345.17 2.12 0.54 2.66 45.67 6.94 6.44 8.94 3.49 1.16 120 
19.56 369.20 2.28 0.60 3.13 51.65 8.24 8.16 9.69 4.42 1.41 150 
20.49 408.10 2.44 0.79 3.28 56.30 10.39 9.01 11.31 4.73 1.56 180 
1.32 9.88 0.10 0.03 0.21 1.42 0.87 0.40 0.83 0.20 0.15 L.S.D. 

 
2.2. Effect of yeast extracts application: 

 
Data in Table (5) show the effect of yeast extracts application on yield and pods quality of pea. Results 

clear that, early and total pods yield were gradually and significantly increased by increasing the concentration 
of yeast extracts in spraying solution as shown in both growing, except for early yield in the first season which 
no significant difference was detected between spraying with 1% or 2% of yeast extracts. As fore pods quality, 
results clear that physical properties (pod length, weight and number of seeds/pod as well as weight of 100 
seeds) and chemical constituents i.e. N%, P%, K%, Fe (ppm) and total protein were gradually and significantly 
increased with increasing the concentration of yeast extracts in spraying solution from 0, 1% up to 2%. These 
results were true in both growing seasons.  
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Table 5: Total green pods yields and its quality of pea as affected by the level of   yeast  application.   
Pod quality Pods yield 

(ton/fed.) 
Yeast 

extracts Chemical constituents Physical properties 
Total 
protein 
(%) 

Fe 
(ppm) 

K 
(%) 

P 
(%) 

N 
(%) 

Seeds 
weight 
(g/100 
seeds) 

Numbe
r of seed 

/ pod 

Weig
ht 

(g/po
d) 

Len
gth 

(cm) 

Total Early 

First season 
16.44 341.76 2.06 0.53 2.63 43.08 6.61 6.02 8.35 3.35 1.10 0 
18.63 355.00 2.18 0.57 2.98 46.53 7.56 7.49 8.89 4.06 1.32 1 % 
19.54 385.00 2.31 0.75 3.13 49.38 9.11 7.83 9.83 4.22 1.35 2 % 
0.88 7.09 0.07 0.02 0.14 0.83 0.50 0.22 0.41 0.12 0.08 L.S.D. 

Second season 
16.92 356.98 2.10 0.59 2.71 49.33 7.55 6.92 9.28 3.35 1.12 0 
19.41 373.52 2.30 0.65 3.11 51.20 8.48 7.85 9.84 4.40 1.44 1 % 
20.34 391.97 2.45 0.69 3.25 53.09 9.53 8.83 10.81 4.89 1.57 2 % 
0.83 8.64 0.06 0.02 0.13 0.82 0.53 0.31 0.30 0.13 0.08 L.S.D. 

 
2. 3. Effect of the interaction between compost level and yeast extracts application: 

 
Data in Table (6) show the effect of the interaction treatments between compost level application and 

spraying pea plant with yeast extracts on yield and pods quality of pea. Results clear that, the total pods yield 
and its components as well as pod quality and nutritive value were significantly affected by the interaction 
treatments. This result were true in both growing seasons except for, early yield, pod length, pod content of N, P 
and total protein in the first season and pod content of Fe in the second season which variances failed to reach 
the level of significance. Results also clear that all the studied parameters were improved by increasing the level 
of compost application and increasing the concentration of yeast extracts in spraying solution, the highest values 
were recorded with using the highest level of compost (180 kg N/fed.) and spraying pea plant with a higher 
concentration of yeast extracts (2%). However, the lowest values were recorded with adding the lowest level of 
compost (120 kg N/fed) without spraying with yeast extracts. 
 
Table 6: Total green pods yield and its quality of pea as affected by the interaction treatments between nitrogen and yeast application 

Pods qualityPods yield 
(ton/fed.) 

Treatment 
Chemical constituents Physical properties 

Total 
protein 

(%) 

Fe 
(ppm) 

K 
(%) 

P 
(%) 

N 
(%) 

Seeds 
weight 
(g / 100 
seeds) 

Number 
of seed / 

pod 

Wei
ght 
(g) 

Lengt
h 

(cm) 

Total Early Yeast 
extracts 

Compost-
application 
(kg N/fed.) 

First season 
13.45 326.93 1.81 0.50 2.15 42.18 6.33 4.84 7.58 2.83 0.96 0 120 
16.73 345.33 1.98 0.52 2.68 44.59 6.67 6.72 8.60 3.07 1.00 1 % 
18.48 360.00 2.21 0.69 2.96 47.17 7.67 7.19 9.00 3.35 1.11 2 % 
17.17 345.00 2.09 0.53 2.75 42.97 6.50 5.99 8.54 3.31 1.08 0 150 
19.25 350.00 2.23 0.56 3.08 45.91 7.67 7.78 8.67 4.37 1.43 1 % 
19.91 385.00 2.31 0.76 3.19 50.08 9.00 7.53 9.50 4.45 1.42 2 % 
18.70 353.33 2.28 0.56 2.99 44.10 7.00 7.22 8.93 3.91 1.25 0 180 
19.91 369.67 2.32 0.63 3.19 49.09 8.33 7.95 9.38 4.73 1.52 1 % 
20.23 410.00 2.40 0.80 3.24 50.90 10.67 8.78 11.00 4.87 1.53 2 % 
N.S. 12.29 0.12 N.S. N.S. 1.45 0.87 0.38 N.S. 0.22 N.S. L.S.D. 

Second season 
13.59 330.20 1.87 0.51 2.17 44.71 6.65 5.18 8.11 2.95 1.02 0 120 
17.35 348.45 2.15 0.54 2.78 45.55 6.83 6.41 9.13 3.44 1.15 1 % 
18.90 356.87 2.34 0.57 3.02 46.75 7.35 7.73 9.56 4.07 1.32 2 % 
17.57 359.15 2.07 0.55 2.81 49.50 7.27 7.33 9.37 3.34 1.07 0 150 
20.21 364.00 2.31 0.59 3.23 50.96 8.36 8.48 9.45 4.77 1.53 1 % 
20.90 384.45 2.45 0.66 3.34 54.49 9.08 8.67 10.23 5.15 1.63 2 % 
19.59 381.60 2.35 0.73 3.13 53.77 8.74 8.26 10.35 3.75 1.27 0 180 
20.66 408.10 2.43 0.81 3.31 57.10 10.26 8.66 10.93 4.98 1.63 1 % 
21.23 434.60 2.55 0.85 3.40 58.03 12.16 10.10 12.65 5.45 1.76 2 % 
1.44 N.S. 0.10 0.03 0.23 1.43 0.92 0.54 0.51 0.22 0.13 L.S.D. 

 
Discussion: 

 
The increment of vegetative growth of pea plants and improving pods yield and pod quality by increasing 

the level of compost application may be due to the role of compost on improving soil physical properties. 
Moreover, compost contains a higher levels of relatively available nutrients elements, which are essentially 
required to plant growth especially nitrogen and micronutrient elements (Abdel Mouty et al., 2001 and Awad, 
2002 on potato; EL-Etr et al., 2004 on pea and Hafez and Mahmoud, 2004. on snap bean). Moreover, EL-Etr et 
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al., 2004 and EL-Desuki et al., 2010 reported that the vegetative growth of pea plant (plant length, number of 
leaves and branches as well as fresh and dry weight of leaves and branches), green pods yield and pod quality 
(pod length, weight and seed weight per pods as well as pods content of N, P, K, Mn, Fe, total protein and total 
carbohydrate) were significantly increased by increasing the applied compost rates of 100, 120 up to 140 kg 
N/fed.  

In addition, the improving of vegetative growth of pea plants, pods yield and pod quality by increasing the 
level of yeast extract application may be due to that, yeast extracts are natural components contain many of the 
nutrient elements and cytokininis, which are safe and non-pollutant. Yeast extracts contain a considerable 
amounts of amino acids (Abou zaid, 1984); mineral elements, carbohydrates, reducing sugars, enzymes and 
vitamins B1,2,3,12 (Castelfranco and Beale, 1983; Spencer et al., 1983; Somer, 1987; Fathy and Farid, 1996 
and Khedr and Farid, 2000). Also it is a source of cytokinins and protein that enhance cell division and 
enlargement of cell (Barnett et al., 1990). Moreover, Yeo et al., (2000) found that yeast extracts contain 
trehalose-6-phosphate synthase which is a key enzyme for trehalose bio synthesis. They suggested that the 
production of trehalose not only affect plant development but also improves drought tolerance. This opinion are 
in agreement with those mentioned by(EL-Ghamriny et al., 1999; Mohamed et al., 1999; Abd-El-Hafez and 
Shehata, 2001, Mahmoud, 2004 and El-Desuki and El-Gereadly (2006). they 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.  

Finely, from the previous mentioned results we could concluded that using compost at 180 kg N/fed. 
(9473.7 kg compost/fed.) and spraying pea plants with yeast extract solution at 2% to improving the vegetative 
growth of pea plants and obtain the highest pods yield, quality and nutritive value. 
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