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ABSTRACT 
 

A two field experiments were carried out in a special farm at "Mitt Sharaf" 
Dekerniss distract, Dakahlia Governorate, Egypt during the two successive wintery 
seasons of 2003-2004 and 2004-2005 to study the effect of foliar spray with a 
biological promoters, fertilization with different nitrogen sources, with or without 
inoculation with biofertilizers and their interactions on growth, chemical contents and 
yield, as well as, yield components of pea plants (Pisum sativum L.) cv. Master-B. 

The split-split plot system in a randomized complete block design with three 
replicates was used in both growing seasons. The chemical and organic fertilizers 
(farmyard manure, chicken manure and compost) were randomly located in the main 
plots, whereas, the sub-plots were devoted for the foliar treatments (yeast extract and 
biomagic). The biofertilizer treatments (with and without inoculation with Rhizobium + 
Mycorrhiza) were assigned to the sub-sub plot.  

By comparing the N-sources (as a single factors), the best treatment is the 
control followed by chicken manure followed by F.Y.M and the compost came in the 
last. By comparing the foliar application treatments, there is no significant difference 
between the yeast extract and the biomagic, whereas, these two treatments (each of 
them) is better than without. As well as the inoculation with biofertilizer (Rhizobium + 
Mycorrhiza) is better than without. 

The higher values of total green pod and dry seed were obtained from plants 
which received the chicken manure fertilizer, sprayed with yeast extract or biomagic 
and inoculated with biofertilizer comparing with other organic fertilizers sources. This 
treatment gave a total green and dry seed yield values more than that has the 
chemical fertilizer (control). 

By conducting on economical estimation, it appears that the treatment of the 
triple interaction (chicken manure + yeast extract + biofertilizer) gave 2.19 fold as a 
net return comparing with control. 
Keywords: Pea, Pisum sativum, organic fertilizers, nitrogen sources, foliar 

application, biofertilizers, organic farming. 
 

INTRODUCTION 
 

Pea (Pisum sativum L.) is one of the most important leguminous 
vegetables crop, grown during wintery, season in Egypt. It occupies a great 
figure in the local consumption and export. 

Human health has received a great attention nowadays. It was 
documented that artificial fertilizers have a pollutant effect in the soil and 
plants, in turn, on the human health. Owing to that, the scientists are looking 
forward to substitute the artificial fertilizers (partially) with the natural ones like 
organic and biofertilizers. 

Town refuse consider as a serious problem, if it left without safe 
expiring. Cairo city from about 10 years ago is suffering from the smoke that 
comes from firing rice straw and town refuse in the Cairo cordon. Composting 
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town refuse consider as a double weapon in this respect. It expire the refuse 
and turn it to organic fertilizer. 

Recently, great attention has been focused on the possibility of using 
natural and safe substituents, i.e., organic fertilizers, yeasts, biomagic and 
biofertilizers in order to improve plant growth, flowering, fruit setting and total 
yield of horticultural plants.  

 Organic manures contain higher levels of relatively available nutrients 
elements, which are essentially required for plant growth. The addition of 
organic matter improves the physical, chemical and biological properties of 
soils and the natural organic material are broken down slowly by soil 
microorganisms (Shafeek et al., 2001; Rizk  et al., 2003) resulting more 
release of plant available nutrients. 

Yeast extract is a natural bio-substance suggested to be of useful 
promotional and nutritional functions, due to their hormones, sugars, amino 
acids, nucleic acids, vitamins and minerals content. Thus, it can accelerate 
cell division and enlargement. Also, enhance synthesis of nucleic acid, 
protein and chlorophyll as well as, promote the formation of flower initiation. 

Biomagic is a biological promoter of microbial origin (El-Sibaie 1995). It 
does not contain any of the synthetic phytohormones, but it contains many of 
the biological products, which affect the plant growth and productivity, and 
increase the plant immunity to microbial diseases. 

Biofertilization became in the last few decades a positive alternative to 
chemical fertilizers, especially, nitrogen and phosphorus fertilizers. 
Biofertilizers are very safe for human, animal and environment. Using them 
reduce, at a lower extent, the great pollution occurred in our environment. 

 Rhizobium (Rhizobium leguminosarum) plays a principle role in N-
fixation in the soil which increases the uptake of N through plant roots. These 
bacteria could be grown under laboratory conditions and then applied to 
seed, roots or directly to the soil. The aim of using N-biofertilizer is to 
increase soil content of symbiotic bacteria of genus Rhizobium which 
considered as a good way of N-fixation in legume crops.  

 Vesicular Arbuscular Mycorrhizal fungi (VAM) play a fundamental role 
in correcting the solubility problem of phosphorus element in many soils by 
transforming this insoluble part to be soluble.  

Therefore, this study was conducted to evaluate the growth 
characteristics, chemical constituents, yield and quality of green and dry 
seeds of pea plants cv. Master-B in response to different nitrogen sources 
(chemical fertilizer, farmyard manure, chicken manure and compost) and 
organic foliar applications (yeast and biomagic) as well as inoculation with 
biofertilizer (Rhizobium and Mycorrhiza) and their interactions under El-
Dakahlia growing conditions. 

 

MATERIALS AND METHODS 
 

The two field experiments were carried out in a special farm at "Mitt 
Sharaf" Dekerniss distract, Dakahlia Governorate, Egypt, during the two 
successive wintery seasons of  2003-2004 and 2004-2005 to study the 
possibility of reducing pollution hazard,  chemicals fertilizers and enhance the 
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yield and its quality by using natural and safety compounds such as yeast, 
biomagic (added as foliar application), organic and biofertilizers (added as 
soil application) and their interactions on growth, chemical contents and yield 
as well as yield components of pea plant (Pisum sativum L.) cv. Master-B. 

The physical and chemical properties of the experimental soil are 
shown in Table (1) according to Black (1965) and Page et al. (1982). 
The experimental design and treatments: 

Split-split plot system in a randomized complete block design with three 
replicates was used. The chemical and organic fertilizers were randomly 
located in the main plots, whereas, the sub-plots were devoted for the foliar 
treatments and the biofertilizer treatments were assigned to the sub-sub plot. 
The sub-sub plots area was 12.00 m2, which consisted of 4 ridges, 3.00 m 
length and 1.00 m width.  
 

Table (1): Physical and chemical analysis of experimental soil during 
2004 and 2005 seasons. 

Soil properties 2004 2005 

Physical 
properties 

Texture Clayey Clayey 

Clay % 61.63 60.25 

Silt % 17.85 18.26 

Fine sand % 19.65 20.54 

Coarse sand % 0.87 0.95 

Chemical 
 properties 

pH (units) 7.6 7.7 

EC dSm-1 0.9 0.9 

Organic matter % 1.81 1.98 

S.N (ppm) 76.6 65.8 

Available P (ppm) 15.4 16.8 

Available K(ppm) 542 539 

SO4
--  (ppm) 0.41 0.48 

Cl-    (ppm) 0.46 0.48 

Na+   (ppm) 0.68 0.66 

Mg++ (ppm) 0.36 0.38 

Ca++   (ppm) 0.48 0.49 

 
The experiment included 24 treatments, which were the combination 

between four sources of fertilizers, three treatments of foliar applications and 
two levels of biofertilizers as the following: 
I-Nitrogen sources (main plots): 

1- Ammonium nitrate (control).                         
2- Farmyard manure. 
3- Compost.                                                   
4- Chicken manure 

II- Foliar applications (sub plots): 
1-Control (without foliar application).         
2- Yeast extract.        
3-  Biomagic.                   

III- Biofertilizer treatments (sub-sub plots): 
1- With biofertilizer (Mycorrhiza + Rhizobium).      
2- Without biofertilizer. 
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Planting dates: 
Seeds were sown on November 15th in 2003/2004, also 2004/2005 

seasons, in hills 5 cm apart on 7 rows of each ridge.  
Fertilizers applications: 

The experimental plots were fertilized according to the 
recommendation of Egyptian Agric. Ministry for pea crop in Dakahlia 
Governorate. The nitrogen (studying factor) was added at 100 kg available 
N/fed. taken form of ammonium nitrate (33.5% N). Available-N is calculated 
directly in case of ammonium nitrate (control), but calculated indirectly in case 
of F.Y.M., chicken manure and town refuse compost. It takes the amount that 
give available-N equivalent to the recommendation.  

Potassium was added in a basal amount for all the plots in the form of 
K-sulphate 50 % K2O at a dose 50 Kg/ K2O / fed. Phosphorous was added at 
a dose 30 kg P2O5 /fed. as a form of calcium superphosphate (15.5 % P2O5). 
Time and addition method: 

Nitrogen and Potassium doses were divided two equal parts, the first 
part (of each) was added before the first irrigation and the second part was 
added before the next irrigation. Phosphorous fertilizer was added in one 
addition during the experimental field preparation.  

The application of organic manure took place four weeks before 
sowing. It mixed with the upper 15 cm of the soil during bed shaping. The 
three sources of organic fertilizers were as the following: 
a- Farmyard manure: was taken from dairy farm near Mansoura.                   
b- Chicken manure: brought from private station near Mansoura, Dakahlia, 

Governorate, Egypt.         
c- Compost (recycling the agricultural residues of El-Obour market): was 

taken from special Co. at El-Obour city near Cairo.            
The organic fertilizers analysis of the samples are shown in Table (2) 

as following: 
 
Table (2): Chemical analysis of the used organic manures (based on dry 

weight). 

Organic 
Fertilizer 

PH 
units 

EC 
dS/m 

O.C 
% 

O.M 
% 

Macro elements 
Micro elements 

(ppm) 
C:N 
ratio 

Moisture 
% 

Ash 
% 

N% 
Available-

N  ppm 
P% K% Fe Zn Mn Cu    

F.Y.M 7.5 14.03 12.7 19.7 0.72 420 0.56 0.98 1050 72 190 35 17.6:1 30.7 80.3 

Chicken 
manure 

6.2 5.70 35.0 64.3 2.97 500 1.45 1.90 1660 395 205 25 11.8:1 19.7 32.5 

Compost 7.1 5.21 24.3 50.8 1.10 400 0.35 0.55 986 86 138 42 22.1:1 25.0 49.2 

 
Foliar applications: 
Yeast extract: 

Baker's yeast (soft yeast) mixed with usual table sugar at a ratio of 1:1 
and left for 3 hours at a room temperature. Then freezing for disruption of 
yeast tissue and releasing their content. Preparation of yeast solution was 
done according to El- Ghamriny et al. (1999). Composition of yeast extract 
(According to Mahmoud (2001) is shown in Table (3).  
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It was used at a concentration of 50 ml/ℓ. It applied 4 times, each one just to 
make complete witting to the arial part of the plant. The application was 
periodically every 10 days, starting from one month after planting. 
Biomagic: 

 Biomagic is biological promoter of microbial origin (El-Sibaie 1995). It 
does not contain any of the synthetic phytohormones, but it contains many of 
the biological products, which affect the plant growth and productivity and 
increase the plant immunity to microbial diseases. It contains N.P.K and all 
the trace elements required by the major plants. Biomagic has a pH 5.5. It 
was added at a concentration of 15 g/ℓ. Its application was as the yeast 
application. The composition of Biomagic is shown in Table (4). 
 
Table (4): The important chemical characters of the used Biomagic. 
 

Amino 
acids 
(%) 

Vitamins 
(%) 

Macro elements 
(g/ℓ) 

Microelements 
(mg/ℓ) 

N P2O5 K2O Fe Zn Mn Mg Cu B Mo Cd Ni 

1.907 0.038 11.25 5.50 6.25 160 124 100 45 45 14 12 7 4 

 
Biofertilizers addition: 

The pea seeds were mixed with the solution of Rhizobium at 35 ml/kg 
dry seeds directly before sowing. Mycorrhizal inoculum was used at a rate of 
75g inoculums /m2. It added to root absorption zone of plants, 20 days after 
sowing before the first irrigation.  
Measured parameters and sampling: 

Five plants of each plot were randomly chosen at 50 days after sowing 
to obtain the following parameters: 
1-Vegetative parameters: 

a- Plant length.        b- Number of branches/plant.   
c- Number of leaves/plant.         d- Fresh weight/plant. 
e- Dry weight/plant.        
f- Total chlorophyll: leaf chlorophyll content was determined with A-

Minloti SPAD chlorophyll-meter (Yadava, 1986). The chlorophyll-meter 
readings were recorded on the plant standing in the field on 2nd leaf from the 
plant top. 
2- Flowering time:  
Ten plants per plot were labeled to determine the flowering date which 
defined as: the total number of days from sowing to opening of the first fully 
developed flower. 
3-Yield and yield components: 
A- Green yield 

Green pods of two ridges of each plot were harvested three times at 
the proper maturity stage. The following parameters were recorded: 
a- Average pod length (mean length of 20 pods). 
b- Average pod weight (mean weight of 20 pods). 
c- Number of green seeds/pod (mean number of seed per 20 pods).  
d- Weight of 100- green seed. 
e- Average number of green pods/plant. 
f- Fresh pods yield/plant. 
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g-   Total green pods yield (ton/fed.). 
 B- Seed chemical constituents  

Representative samples of 100 g. of green seeds from each 
experimental plot were taken randomly and oven dried to determine the 
following characteristics: 
1- Total nitrogen as described by A.O.A.C. (1975). 
2- Phosphorous was determined colorimetrically according to the standard 

method of Jackson (1967) using 660 nm. 
3- Potassium was determined using flame photometer as described by 

Jackson (1967). 
 4- Reducing, non- reducing and total sugars was determined according to the 

method of Forsee (1938). 
5- Total carbohydrates content was determined colorimetrically according to 

the method described by Michel et al. (1956). 
6- Total protein % was calculated by multiplying nitrogen content by 6.25. 
C- Dry seed yield 

Dry pods of the other two ridges were harvested at the end of 
experiment, threshed and the following characters were calculated: 
1- Total dry seed yield (ton/fed.). 
2- Seed index (1000-dry seed weight). 
Statistical analysis: 

The obtained data were subjected to statistical analysis as a Split-split 
plot system in a randomized complete block design with three replicates in 
the both growing seasons. All data were statistically analyzed according to 
the procedure outlined by Snedecor and Cochran (1967). The treatment 
means were compared using LSD according to Gomez and Gomez (1984). 

 

RESULTS AND DISCUSSION 
 

1.Vegetative Growth 
1.1. Effect of N-fertilizer Sources:  

  It is clear from Table (5) that the pea plants which received chicken 
manure recorded the higher values of plant growth than FYM and compost, 
but, the chemical fertilizer gave the highest significantly values of plant 
growth characters compared with addition of nitrogen as an organic form in 
both seasons, except in plant length, fresh weight per plant in the second 
season and total chlorophyll content in both seasons as compared with 
chicken manure.  

The poorest pea growth on such parameters were noticed when it 
received the N. fertilizer source as a compost form in both experimental 
seasons. 

It was noticed that pea plants fertilized with organic fertilizers, i.e., 
chicken manure, FYM and compost recorded less values of plant growth 
parameters expressed as plant length, number of both branches and leaves, 
fresh and dry weight per plant and total chlorophyll compared with chemical 
fertilizer. This may be attributed to that organic forms of the natural nitrogen 
must be transferred into mineral forms through mineralization process before 
the plants can absorb it.  
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         These chemical changes needs time, consequently this will refluxed on 
the growth of pea plants. The superiority in plant growth resulted from the 
plants which were supplied with chemical fertilizer. It may be attributed to 
solubility and availability of NPK in the chemical form. 

Moreover, such positive response in the recorded vegetative growth 
characters under the addition of chicken manure may be due to its high 
contents of mineral nutrients, i.e., nitrogen, potassium, phosphorus, micro 
elements such as Fe, Zn and Mn and the organic matter percent, comparing 
with the other studied organic kinds of manure (farmyard manure and 
compost) as shown before in Table (2) and improved the soil texture which 
encourage the plant to gave a good roots by improving the aeration in the 
soil. 

The findings which obtained by the previous investigators such as El-
Gizy (1994) and Nour (2004) on pea; Kabeel et al. (2006) on snap bean. 
1.2. Effect of foliar applications:  

Both yeast extract and biomagic treatments significantly increased the 
previous measurements compared with untreated plants, but the differences 
between the two kinds of foliar applications were not enough to reach the 5% 
level of significance in the two seasons. The results showed also that there 
were no significant differences could be observed between the two foliar 
applications in both seasons (Table 5).  

The enhancing effect of yeast extract (as a foliar spray) on the 
vegetative growth may be attributed to its composition, as shown in Table (3), 
which include majority of the macro and micro elements, in addition, it 
contains a natural growth regulators, especially, cytokinins which play an 
important role and had a simulative effect on cell division, enlargement, 
protein and nucleic acids synthesis. It has been reported that application of 
yeast extract increased chlorophyll content (Fathy and Farid, 1996), that 
increase the accumulation of carbohydrate, which in turn increase plant 
growth of common bean. The yeast also contains tryptofan (Abdel-Latif, 
1987) which considered the precursor of IAA (Wareing and Phillips, 1973 and 
Moor, 1979). Consequently, the application of yeast produced more IAA 
which increased plant growth. In addition, Ahmed et al. (1998) suggested that 
yeast is probably responsible on facilitating the opening of stomata in the 
leaves which, in turn, stimulates photosynthesis and, consequently, plant 
growth. 

Moreover, using the Biomagic compound caused also a significant 
simulative effect on the vegetative growth characters. These enhancing effect 
on the vegetative growth may be due to its compositions, i.e.,  macro element 
(N, P, K and Mg), microelements (Fe, Zn, Mn, Cu, Mo and B), amino acids 
and vitamins  which play an essential roles in many important metabolic 
functions such as transport of carbohydrates, regulation of meristematic 
activity, photosynthesis, respiration, energy production and protein 
metabolism. Such functions would directly or indirectly contribute to plant 
growth (Srivastva and Gupta, 1996). 

These results are in parallel with those reported by Ismail (2002), Dawa 
et al. (2003) on pea, Fathy and Farid (1996) and Amer (2004) on common 
bean; El-Ghamriny et al. (1999) on tomato; Alian (2005) on artichoke. 
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1.3. Effect of biofertilizer: 
Data in Table (5) demonstrated that inoculation with biofertilizer caused 

a high significant effect on vegetative growth characters comparing with 
untreated plants. This trend was true in the two growing seasons. 

The improving effect of Rhizobium bacteria on the plant growth may be 
due to that it plays an important role in atmospheric nitrogen fixation and 
improve the aeration of the soil as well as increasing soil fertility and plant 
growth (Pacovsky et al., 1991). In addition, the nodules contain higher levels 
of IAA and growth hormones. These growth hormones may be the cause of 
increment in plant nodule growth and dry matter in different plant parts. 

The effects of vesicular arbuscular mycorrhizal (VAM) in this respect, 
may be attributed to that such fungus plays an important role in releasing 
phosphorus in the soil and supplying the growing plants with available 
phosphorus needs, some micronutrients and phytohormones, such as 
gibberellins, auxins and cytokinins which promoted plant root development, 
thereby enhanced nutrient uptake (Marschner., 1995). Consequently, 
producing activation energy to utilization of metabolites and building the cells, 
as well as, development of the plant (Pacovsky and Fuller, 1986).      

These results are in the same line with those reported by Ismail (2002), 
Sarg and Hassan (2003), Abou El-Salehein et al. (2005) on pea; El-Bassiony 
(2003), El-Shimi (2004) on bean. 
1.4. Effect of interactions: 

 No significant effect was observed as results to the interaction among 
all the studied factors on both numbers of branches and leaves as well as 
total chlorophyll content in both seasons except total chlorophyll content 
which responded significantly to the interaction among the three factors in the 
first season only (Table 5). Meanwhile, all interactions factors gave a 
significant effect on dry weight in the two seasons. All the interactions had a 
significant effect on plant length in the first season only except the interaction 
between N. fertilizer sources and foliar applications. The interaction between 
N. fertilizer sources x foliar applications in the first season and N. fertilizer 
sources x biofertilizer in the two seasons caused a significant effect on fresh 
weight of plant. 
2. Flowering Time 
2.1. Effect of N- fertilizer Sources: 

It is clear from Table (6) that the shortest period required to flowering 
was obtained when plants were fertilized with chemical fertilizer in both 
seasons comparing with the three organic fertilizer sources. Both of compost 
and chicken manure treatments recorded the longest period to flowering in 
the first and second seasons, respectively.  

These results are in the same direction as those reported by Abdel-
Hakeem (2003) on sweet pepper.   
2.2. Effect of foliar applications: 

Data in Table (6) showed also that the two foliar application treatments 
gave a significant effect on flowering date comparing with untreated plants. 
Its worth to mention that using yeast extract pushed the plants to flowering 
earlier comparing with biomagic in both seasons.  
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Table (6): Effect of nitrogen fertilizer sources, foliar applications, 
biofertilizer and their interactions on date of the first flower 
appearance during 2004 and 2005 seasons. 

                    Parameters 
Treatments 

Date  of first flower appearance (days from planting) 

2004  2005 

A- Nitrogen fertilizer sources: 

Chemical fertilizers 35.427  34.265 

FYM 35.755  35.017 

Chicken manure 36.383  35.208 

Compost 36.579  35.018 

L.S.D.    5 % 0.461  0.188 

              1 % 0.698  0.285 

B- Foliar applications: 

Without 36.985  35.482 

Yeast 35.184  34.090 

Biomagic 35.940  35.059 

L.S.D.    5 % 0.373  0.182 

              1 % 0.514  0.251 

C- Biofertilizer: 

Without 36.192  34.992 

With 35.880  34.762 

F. Test **  ** 

D- Interactions:  

A X B N.S.  ** 

A X C N.S.  N.S. 

B X C N.S.  N.S. 

A X B X C N.S.  * 

 
These results are in agreement with those reported by Darweesh 

(2003) on pea; Abdel-Aziz (1997) on tomato.  
2.3. Effect of biofertilizer:             
Data in Table (6) clearly illustrated that inoculation with biofertilizer gave a 
high significant effect where inoculated plants with biofertilizer appeared 
earlier than those of the untreated plants. These results were repeated in the 
both seasons. 

The obtained results are in parallel with those of Zahao and Li (1994) 
on sweet pepper 
2.4. Effect of interactions:         

Table (6) showed that the interaction among all the studied factors did 
not show any significant effect on such character in the two growing seasons, 
except the interaction between nitrogen fertilizer sources and foliar 
applications in the second season, and the interaction among the three 
factors in the second season.  
3. Seed Chemical Constituents 
3.1. Effect of N-fertilizer Sources: 

It is concluded from Table (7) that there were insignificant differences 
among the different organic nitrogen sources in the most cases on green 
seeds chemical constituents,i.e., NPK, reducing sugars, non-reducing sugars, 
total sugars, carbohydrates % and protein %. Chicken manure gave the 
highest values on these parameters comparing with the other studied organic 
kinds of manure (FYM or compost) during both seasons of study.  
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It was noticed that chemical fertilizer recorded the highest values in this 
respect in both seasons. 

These results agree with those reported by El-Gizy (1994) and Nour 
(2004) on pea; Kabeel et al. (2006) on snap bean. 
3.2. Effect of foliar applications: 

 It is noticed from such data that chemical constituents of pea seeds 
were significantly increased as a result of application of yeast extract and 
biomagic treatments comparing with untreated plants. The statistical analysis 
between the two kinds of the foliar applications failed to reach the 5% level of 
significance in both seasons, except protein % in the first season,  non-
reducing and total sugars in the second one, also the nitrogen and potassium 
percentage in the first and second seasons, respectively. 

As well as, to its favorable effect as reported by several investigators 
as Ismail (2002) and Dawa et al.  (2003) on pea; Fathy et al. (2000); El-
Ghamriny et al. (1999) on tomato; Alian (2005) on artichoke. 
3.3. Effect of biofertilizer: 

Data in Table (7) reveal also that inoculation with biofertilizers led to 
significant increases in the concentration of such chemical characteristics in 
green seeds of pea in both seasons of the study comparing with check 
plants. 

Such obtained results are in agreement with those mentioned by El-
Neklawy et al. (1995),  Sarg and Hassan (2003), Abou El-Salehein et al. 
(2005) on pea; Hassan et al. (2005 a,b) on sweet potato 
3.4. Effect of interactions: 

No significant effects on potassium %, non-reducing and total sugars 
and carbohydrates % were detected as a result to interaction among all the 
studied factors in the two seasons, except the triple interaction among N-
fertilizer sources x foliar applications x biofertilizer on non-reducing sugars in 
the second season and carbohydrate % in the first one. 

Also, all the interactions did not show a significant effect in the two 
seasons, except the interaction between N. fertilizer sources x foliar 
applications on N % and protein % in the first season and P % in the two 
seasons. The interaction between N- fertilizer sources x biofertilizer 
significantly affected on N%, P% and protein % at one season and reducing 
sugars in both seasons. Both P% and reducing sugars responded 
significantly to the interaction effect between foliar applications x biofertilizer 
in the second season. The interaction among the three factors affected 
significantly on P % and carbohydrate % in the first season and N%, reducing 
and non reducing sugars and protein % in the second one. 
4. Yield and its Components 
4.1. Effect of N- fertilizer Sources: 

The results in Table (8) revealed that chicken manure was the most 
reliable treatments among the three types of organic manures on physical 
pod characters, weight of 100 green and 1000 dry seed,  No. pods per plant, 
average yield per plant, total green pod yield/fed., as well as, total dry seed 
yield per fed. Such data reveal that the highest values in all measured 
characters were obtained as a result of using mineral fertilizers followed by 
chicken manure. 
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The favorable effect of chicken manure and chemical fertilizer on total green 
pod and dry seed yield/fed. comparing with FYM or compost may be due to 
the higher values obtained of vegetative growth parameters i.e. plant length, 
number of branches or leaves, fresh and dry weights, as well as total 
chlorophyll content as shown before in Table (5) and, also, to the increases in 
both number and weight of pods per plant and No. of seeds/pod, as well as, 
the average of green and dry seed weight. 

The obtained results are in accordance with those reported by El-gizy 
(1994), Osman (1998), Kabeel et al. (2006) on snap bean; Fattah-Allah (1992 
a,b) on tomato; Rizk et al. (2003) on potato; Rizk (2002) on eggplant.  
4. 2 Effect of Foliar Applications: 

 The results in Table (8) showed that application of yeast extract or 
biomagic was generally more effective as comparing with control, where they 
significantly increased the previous measurements in the two growing 
seasons. Meanwhile, no significant differences were detected between the 
two foliar applications on both 100 green seed and 1000 dry seed, physical 
pod characters the number of pods/plant and dry yield/fed. in the two 
seasons and total pod yield in the first season of study.  

The obtained results may be attributed to increases in the amount of 
metabolites synthesized by the plant, which in turn, accelerate different plant 
growth parameters and dry weight (Table 5) and finally, reflected on the total 
yield. It can be conclude that there is a clear relation between each of number 
of pods, pod weight, number of green seeds, yield per plant and the total 
yield per fed.  

Yeast, via its cytokinins content (Nagodawthana, 1991) and its high 
content of vit. B1 and mineral may play a role in orientation and translocation 
of metabolites from leaves into the production of organs (Saure-Sink 
relationship Savenkova, 1984). Also, it might play a role in the synthesis of 
chlorophyll content and increase the dry matter and the pod characters. All of 
these occurrences and attributes may lead to the improvement of the yield of 
pea plant. 

The improvement effect of biomagic on yield and its components may 
be attribute to its positive role on enhancing photosynthesis and their effects 
on increasing vegetative growth of plant (Table 4), which subsequently 
replicate positively on the physical properties of pods and finally on total 
yield/fed. (Table 8). 

These results are in coincidence with those reported by Ismail (2002), 
Darweesh (2003) on pea, Fathy and Farid (1996) and Amer (2004) on 
common bean; Abdel-Aziz (1997), Fathy et al. (2000), El-Ghamriny et al. 
(1999) on tomato;  Alian (2005) on artichoke. 
4. 3. Effect of biofertilizer: 

It is clear from Table (8) that the inoculation of pea seeds with 
Rhizobium and VAM tend to a high significant increase in all formerly studied 
characters in the two growing seasons 

The favorable effect of Rhizobium and Mycorrhiza on yield and its 
components of pea may be due to the increases in vegetative growth 
characters Table (5). Hence, such vigorous growth results in turn, in 
increasing the amount of metabolites synthesized and dry matter 
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accumulation by the plants. Moreover, the increase in total green pod yield 
owe directly to the increase in both number and weight of pods, as well as, 
green pod yield/plant as shown before in Table (8). 

These results are in agreement with those of Ismail (2002), Sarg and 
Hassan (2003) Abou El-Salehein et al. (2005), on pea; El-Oksh et al. (1991), 
Abou El-Salehein and Ahmad (1998), El-Melegy (2001), El-Bassiony (2003) 
Shafeek at al. (2004) on bean; Hassan et a l.  (2005 a, b) on sweet potato. 
4. 4. Effect of interactions: 

Insignificant increment was observed as a result to the interaction 
between N. fertilizer sources and foliar applications (Tables 8 and 9) in all 
characters except plant yield which responded significantly in both seasons 
and fresh and dry seed yield/fed. in the second one and the maximum values 
of these characters were observed with application of chemical fertilizer 
followed by chicken manure under biomagic application.     

The interaction between N. fertilizer sources and biofertilizer had a 
significant effect on pod weight, pod length, weight of 1000 dry seed, number 
of pods/plant, plant yield, fresh yield/fed. in one season only and dry seed 
yield /fed. in the two seasons. The maximum values were obtained may be as 
a result of inoculation with biofertilizer, and fertilization with NPK followed by 
chicken manure treatments. 

The interaction between foliar applications and biofertilizer significantly 
affected on the pod weight, weight of 100 fresh seed in both seasons where 
the same combination affected significantly on number of pods, total fresh 
pod yield/fed. and dry seed yield at one season only. Treated plants with 
yeast extract and inoculated with biofertilizer recorded the highest values in 
this respect. 

The same Tables (8 and 9) showed that there were significant 
differences in most the previous characters i.e., pod length, weight of 100 
fresh seed, No. of pods per plant, average yield per plant, total green pod 
yield/fed., as well as, total dry seed yield per fed were recorded as a result of 
the interaction among all the studied factors in the two growing seasons 
except, the pod length, weight of 100 fresh seed and No. of pods/plant 
significantly at one season only. 

The higher values of total green pod and dry seed yield/fed. were 
obtained from plants which received the chicken manure fertilizer, sprayed 
with yeast extract or biomagic and inoculated with biofertilizer comparing with 
other organic fertilizers sources. The highest values of the two yield 
characters were detected at the chemical fertilizer and biofertilizer treatments 
with foliar applications with no differences between the two kinds of foliar 
application in the two seasons. Meanwhile, all the compost treatments 
yielded the lowest values on both seasons of experiment. 

Also, it can be noticed that, chicken manure treatments and spraying 
with yeast extract or biomagic in the presence of inoculation with biofertilizer 
recorded a high total green and dry seed yield comparing with control plants 
(chemical fertilizer) in both seasons of experiments. 
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5. Economic Estimation 
Presented data in Table (10) indicated that the highest value of net 

return (5620 L.E./fed.) was obtained from plants which received chicken 
manure and sprayed with yeast extract under biofertilizer comparing with the 
other fertilizer sources. 

Although, organic fertilizer treatments gave lower total green pod yield 
and costed more than the control (chemical fertilizer alone), it recorded higher 
net return than the control because product of the organic fertilizer treatments 
is more expensive than the chemical product treatments. 

 
CONCLUSION 

 
From the above mentioned results it was noticed that, fertilization with 

chicken manure, biofertilizr and spraying with yeast extract gave total fresh 
and dry yield better than fertilization with chemical fertilizer alone. 

From the economical and environmental point of view, it was noticed 
that, fertilization with chicken manure in combination with seed inoculation 
with Rhizobium and Mycorrhiza in presence of spraying with yeast extract 
recorded net return better than the chemical fertilizer treatments (control) and 
gave safety and clean products from the pollution, which could be occur by 
excessive chemical fertilizers application.  

 Therefore, it can be recommended by using chicken manure 
combined with seed inoculation with biofertilizer in presence of spraying with 
yeast extract. 
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  سلة.على محصول الببعض األسمده العضوية والحيوية وبعض معامالت الرش تأثير
 محمد عبد العظيم درويش وكوثر كامل ضوه ، السيد أحمد احمد طرطورة 

 . ـامعـة المنصـورةج –ليـة الزراعـة ك –قسـم الخضـر والزينـة   
 

اال  بمقنفظا  اد هلييا  بمزرعا  انةا  بلريا  ميات مارز مرراز  رار    تجربتان  قلييتان اجريت 
 مةاان ر ادتساامي  اد يتروجي اا  د راساا  تاانبير ب اا  و ذداا  ا 2005/  2004، 2004 /2003ادموسااا ادمااتو  

 .Bمع او ب و ( عي  اد مو وادمقةو  ف  ادبسي  ة ز منستر ( ادطبي يهبنالضنف  اد  م مطنت اد مو
ادا واج   -ادبيا   -تروجي ا  اادم ا   مةان ر  ديسامن  اد ي 4م نمي  د راسا   24امتميت ادتجرب  عي  

 –م اانملت رو ورهاا  وكاا  ار تاارو   3درمبوساات ادمةاا و  ماا  مايقاانت سااوب اد بااور( بنالضاانفه اداا   ا –
جراا/دتر( واساتا مت  را  م لان م قار   او ماع  15بيومنجي  بترريز  –م /دتر  50مستايص اداميرة بترريز 

 . ادتيليح  ادقيو  بندريزوبيوا و ادميرروكيزا
بله وقا  ت رميانت االسام ة ديق ا  م  االرب ه مةن ر ادسن  available-Nوق     100تمت اضنفه 

  را  م لان. اجار  ادارو فا  available-Nاد ضويه ادمضنفه عي  اسن   سبه ع ةار اد يتاروجي  ادةاندح  
 ع . يوا م  ادزرا 60 ، 50،  40،  30ادوره  دياميرة وادبيومنجي  ف  ارب ه مواعي  و ك   

باال   اسااتا ا الجاارات ادتجرباا  تةااميا ادلطنعاانت ادرنمياا  اد مااواعي  ب ظاانا ادلطااع ادم ماال  ماارتي  فاا 
م انملت ادارو فا  ادلطاع ادمالي  واةةات و فا  ادلطاع ادرعيساي   مةان ر اد يتاروجي مرررات وتاا توزياع 

 ادلطع ادتقت ملي  ديتسمي  ادقيو . 
 إتضح م  اد تنعج ا :
ييياه   ر اد تاروجي  ار واما  فر يا ( ران  ا فضا  ادسامن  ادم ا    اادر تارو (بملنر   م نملت مةن

وت وبملنر اا  م اانملت اداارو ار واماا  فر ياا ( تساان   compostيييااه ا   F.Y.Mادساامن  اداا اج   يييااه ا    
  م نمياف  ادتأبير ور  م لا عي  ق ة رن  افض  م  اب و  رو(. امان ملنر ا  اد  biomagicاداميرة مع ا   

 .قيو  افض بن سم ة ادقيوي  اادرايزوبيا + ادميروركيزا( ر نم  فر   مع اب و ( اتضح م لمن ا  ادتسمي  اد
ا اا اعطاا  ادتقنعاا  ادبلباا  بااي  ادساامن  اداا اج   مااع اداارو بمسااتايص ادامياار  او ادبيومنجياا  و اساات

مةاان ر قاا ا  بندملنر ااه بباانه  ادادتساامي  ادقيااو   بااندريزوبيا و ادميرروكياازا  اعياا  مقةااو  ااضاار و جاانز دي
للات قإتضح ا  ادم نمي  سندق  ادذرر اادتقنعا  ادبلبا (   Economical estimation. وبإجرات   اد ضويه

 ض ز بندملنر   بندر ترو . 2.19عنع  من   هيمته 
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    Table (5): Effect of nitrogen fertilizer sources, foliar applications, biofertilizer and their interactions on 
vegetative growth characters of pea plants during 2004 and 2005 seasons. 

         Parameters 
 
Treatments 

Plant length 
(cm) 

No. of branches 
/plant 

No. of leaves 
/plant 

Fresh weight of 
plant (g) 

Dry weight of plant 
(g) 

Total chlorophyll 
(SPAD units) 

2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 

A- Nitrogen fertilizer sources: 

Chemical 
fertilizers 

46.333 47.467 
2.403 2.343 

12.903 13.057 10.873 12.186 1.373 
1.509 

48.173 48.643 

FYM 43.583 44.850 1.952 1.838 10.597 10.881 9.218 10.575 1.218 1.335 41.760 40.877 

Chicken manure 45.761 46.917 1.897 1.826 11.602 12.013 10.172 11.933 1.279 1.467 47.765 47.480 

Compost 40.967 42.950 1.840 1.825 10.202 10.295 8.203 10.317 1.138 1.332 38.820 40.502 

L.S.D.    5 % 1.340 2.794 0.148 0.198 0.812 0.991 0.290 0.441 0.014 0.017 1.357 2.831 

              1 % 2.029 - 0.223 0.300 1.230 1.501 0.439 0.667 0.020 0.026 2.055 4.286 

B- Foliar applications: 

Without 42.200 43.513 1.879 1.814 10.820 11.100 9.144 10.715 1.199 1.355 42.521 41.973 

Yeast  extract 44.896 46.325 2.134 2.075 11.521 11.611 9.804 11.424 1.277 1.418 44.572 45.413 

Biomagic 45.387 46.800 2.056 1.986 11.636 11.973 9.902 11.620 1.280 1.460 45.295 45.740 

L.S.D.    5 % 1.441 1.525 0.139 0.134 0.533 0.533 0.287 0.386 0.010 0.012 2.136 2.537 

              1 % 1.984 2.100 0.192 0.184 0.735 - 0.395 0.532 0.013 0.017 2.941 - 

C- Biofertilizer: 

Without 43.608 44.967 1.980 1.908 11.211 11.410 9.462 11.018 1.235 1.392 43.613 43.456 

With 44.714 46.125 2.066 2.008 11.441 11.713 9.772 11.488 1.269 1.429 44.646 45.295 

F. Test ** ** ** ** ** ** ** ** ** ** ** ** 

D- Interactions: 

A X B N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. ** ** N.S. N.S. 

A X C ** N.S. N.S. N.S. N.S. N.S. * ** ** ** N.S. N.S. 

B X C  * N.S. N.S. N.S. N.S. N.S. N.S. N.S. ** * N.S. N.S. 

A X B X C ** N.S. N.S. N.S. N.S. N.S. N.S. N.S. * * * N.S. 
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    Table (7): Effect of nitrogen fertilizer sources, foliar applications, biofertilizer and their interactions on chemical 
constituents in seeds during 2004 and 2005 seasons. 

        
Parameters 
 
Treatments 

N % P % K % 
Reducing 
sugars % 

Non-reducing 
sugars % 

Total Sugars 
% 

Carbohydrates 
% 

Protein 
% 

2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 

A- Nitrogen fertilizer sources: 

Chemical 
fertilizer 

3.299 3.480 0.505 0.500 1.522 1.587 3.223 3.637 14.683 15.167 17.907 18.804 52.027 54.017 20.622 21.750 

FYM 2.963 3.270 0.387 0.395 1.428 1.440 3.069 3.420 12.750 13.467 15.819 16.887 50.307 51.950 18.521 20.438 

Chicken 
manure 

3.128 3.312 0.449 0.496 1.478 1.497 3.282 3.415 13.217 14.050 16.498 17.465 51.375 53.600 19.552 20.701 

Compost 2.879 3.202 0.384 0.389 1.324 1.367 3.115 3.447 12.583 13.517 15.698 16.963 49.535 51.932 17.997 20.010 

L.S.D.    5 % 0.060 0.032 0.004 0.008 0.035 0.065 0.109 0.082 0.588 0.629 0.636 0.623 1.187 1.361 0.374 0.199 

              1 % 0.091 0.048 0.006 0.012 0.053 0.098 0.165 0.124 0.890 0.953 0.963 0.944 1.797 2.061 0.567 0.302 

B- Foliar applications: 

Without 2.922 3.232 0.414 0.421 1.365 1.411 3.038 3.364 12.200 12.675 15.238 16.039 49.213 51.284 18.260 20.203 

Yeast  
extract 

3.122 3.355 0.439 0.456 1.474 1.480 3.219 3.517 13.688 14.363 16.906 17.880 51.511 53.440 19.513 20.969 

Biomagic 3.159 3.360 0.441 0.458 1.475 1.526 3.260 3.558 14.037 15.112 17.297 18.670 51.708 53.900 19.745 21.003 

L.S.D.    5 % 0.033 0.043 0.004 0.005 0.040 0.031 0.052 0.061 0.418 0.410 0.431 0.403 1.167 1.384 0.204 0.270 

              1 % 0.045 0.059 0.005 0.007 0.055 0.043 0.071 0.083 0.575 0.565 0.593 0.555 1.607 1.907 0.281 0.372 

C- Biofertilizer: 

Without 3.023 3.266 0.424 0.440 1.400 1.446 3.140 3.435 12.908 13.667 16.049 17.102 50.304 52.324 18.892 20.411 

With 3.112 3.366 0.439 0.449 1.476 1.499 3.204 3.524 13.708 14.433 16.912 17.957 51.318 53.425 19.453 21.038 

F. Test ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 

D- Interactions: 

A X B ** N.S. ** ** N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. ** N.S. 

A X C N.S. * ** N.S. N.S. N.S. * * N.S. N.S. N.S. N.S. N.S. N.S. N.S. * 

B X C  N.S. N.S. N.S. ** N.S. N.S. N.S. * N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

A X B X C N.S. ** * N.S. N.S. N.S. N.S. ** N.S. * N.S. N.S. ** N.S. N.S. ** 
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   Table (8): Effect of nitrogen fertilizer sources, foliar applications, biofertilizer and their interactions on yield and 
its components during 2004 and 2005 seasons. 

    
Parameters 
 
 
Treatments 

Fresh pod 
length (cm) 

Fresh pod 
weight (g) 

No. of seeds 
/pod 

Weight of 100 
fresh seeds (g) 

Weight of 1000 
dry 

seeds (g) 

No. of 
pods/plant 

Yield/ Plant 
(g) 

Total green 
pod yield 
(tons/fed.) 

Total dry 
seed yield 
(kg/fed.) 

2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 

A- Nitrogen fertilizer sources: 
Chemical 
fertilizer 

10.308 10.352 6.244 6.420 9.262 9.326 50.314 51.233 342.466 355.926 9.099 9.185 41.320 44.273 4.243 4.521 660.6 699.4 

FYM 9.416 9.483 5.920 6.047 9.043 9.107 45.902 47.478 318.307 340.775 8.546 8.737 34.149 38.447 3.465 3.816 563.7 658.0 
Chicken 
manure 

9.878 9.934 6.061 6.172 9.178 9.273 49.291 50.920 334.713 349.392 9.048 9.106 35.950 39.604 3.744 3.952 595.6 660.8 

Compost 8.701 8.772 5.613 5.828 8.778 8.799 43.626 44.825 308.408 334.920 7.330 7.493 32.624 35.307 3.373 3.660 555.0 623.4 
L.S.D.  5 % 0.234 0.288 0.138 0.081 0.194 0.169 0.645 2.267 4.816 3.036 0.462 0.226 0.468 0.464 0.160 0.205 22.3 14.4 
            1 % 0.355 0.435 0.209 0.122 0.293 0.256 0.977 3.433 7.293 4.598 0.699 0.342 0.709 0.702 0.242 0.311 33.8 21.8 
B- Foliar applications: 
Without 9.093 9.152 5.483 5.540 8.762 8.825 45.571 46.871 318.215 337.700 7.917 8.045 33.219 35.032 3.399 3.504 551.2 606.2 
Yeast 
extract 

9.796 9.845 6.203 6.399 9.216 9.271 47.920 49.178 328.500 347.718 8.772 8.904 36.874 41.007 3.840 4.155 615.8 683.6 

Biomagic 9.837 9.909 6.194 6.411 9.217 9.283 48.359 49.793 331.205 350.342 8.827 8.942 37.940 42.185 3.880 4.267 614.2 691.4 
L.S.D.   5 % 0.147 0.215 0.141 0.168 0.153 0.076 0.565 1.860 5.785 5.393 0.330 0.192 0.321 0.378 0.142 0.099 14.8 16.0 
             1 % 0.202 0.296 0.194 0.232 0.211 0.104 0.779 2.562 7.968 7.427 0.455 0.264 0.443 0.521 0.196 0.137 20.4 22.0 
C- Biofertilizer: 
Without 9.482 9.533 5.858 6.022 9.013 9.081 46.946 48.187 322.603 342.264 8.394 8.537 35.436 38.520 3.652 3.899 582.9 649.0 
With 9.669 9.738 6.062 6.211 9.117 9.172 47.621 49.041 329.344 348.242 8.617 8.723 36.585 40.296 3.760 4.051 604.6 671.9 
F. Test ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** 
D- Interactions: 
A X B N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. ** ** N.S. * N.S. ** 
A X C N.S. * ** N.S. N.S. N.S. N.S. N.S. N.S. * ** N.S. N.S. ** N.S. * ** ** 
B X C  N.S. N.S. * ** N.S. N.S. ** * N.S. N.S. N.S. ** N.S. N.S. N.S. ** ** N.S. 
A X B X C N.S. ** N.S. N.S. N.S. N.S. * N.S. N.S. N.S. N.S. * * ** ** * * ** 
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    Table (9): Effect of the interactions among nitrogen fertilizer sources, foliar applications and biofertilizer on fresh 
and dry  yield of pea plants during 2004 and 2005 seasons. 

Treatments Fresh yield  ( ton / fed ) Dry yield ( kg / fed ) 

(A) 
 N - sources 

(B) 
Foliar 
materials 

2004 2005 2004 2005 

(C) 
Biofertilizer 

(C) 
Biofertilizer 

(C) 
Biofertilizer 

(C) 
Biofertilizer 

Without With Without With Without With Without With 

Chemical fertilizer 

Without 3.823 3.992 3.959 4.112 606.43 622.03 654.85 677.20 

Yeast 4.325 4.494 4.678 4.865 668.50 694.15 691.19 735.21 

Biomagic 4.391 4.434 4.651 4.863 681.91 691.11 697.15 741.15 

FYM 

Without 3.088 3.265 3.377 3.490 515.16 533.19 593.45 613.28 

Yeast 3.516 3.592 3.849 3.988 574.10 591.11 671.19 684.50 

Biomagic 3.631 3.697 3.978 4.216 579.69 589.19 688.10 697.81 

Chicken manure 

Without 3.346 3.467 3.411 3.552 547.18 564.33 574.13 599.64 

Yeast 3.894 3.972 4.015 4.217 600.73 641.15 681.74 699.11 

Biomagic 3.874 3.911 4.103 4.416 589.11 631.50 695.10 715.19 

Compost 

Without 3.018 3.195 3.185 3.244 496.10 525.65 560.76 576.34 

Yeast 3.411 3.512 3.771 3.854 564.74 592.25 641.42 665.11 

Biomagic 3.511 3.592 3.815 4.091 571.41 580.11 638.91 658.25 

L.S.D. at 5 % level 

A X B N.S. 0.198 N.S. 32.07 

A X C N.S. 0.122 15.67 12.24 

B X C N.S. 0.106 13.57 N.S. 

A X B X C 0.132 0.211 27.15 21.21 
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     Table (10): Estimation of net return for treatments. 
Treatments Average pod yield / 2 

seasons (tons/fed.) 
Treatment cost 

L.E./fed. 
Total costs 

L.E./fed. 
Total gross 

return 
L.E./fed. 

Net return 
L.E./fed. 

Order 
 Fertilizer sources Foliar  

applications 
Biofertilizer 

Chemical 
fertilizer 

Control 
Without 3.891 610 2130 3891 1761 24 
With 4.052 710 2230 4052 1822 23 

Yeast extract 
Without 4.501 712 2232 4501 2269 20 
With 4.679 812 2332 4679 2347 19 

Biomagic 
Without 4.521 1076 2596 4521 1925 22 
With 4.648 1176 2696 4648 1952 21 

FYM 

Control 
Without 3.232 832 2352 6464 4112 16 
With 3.377 932 2452 6754 4302 14 

Yeast extract 
Without 3.682 934 2454 7364 4910 7 
With 3.790 1034 2554 7580 5026 5 

Biomagic 
Without 3.804 1298 2818 7608 4790 8 
With 3.956 1398 2918 7912 4994 6 

Chicken manure 

Control 
Without 3.378 846 2366 6756 4390 12 
With 3.509 946 2466 7018 4552 9 

Yeast extract 
Without 3.954 948 2468 7908 5441 2 
With 4.094 1048 2568 8188 5620 1 

Biomagic 
Without 3.988 1312 2832 7976 5144 4 
With 4.163 1412 2932 8326 5394 3 

Compost 

Control 
Without 3.101 1176 2696 6202 3506 18 
With 3.219 1276 2796 6438 3642 17 

Yeast extract 
Without 3.591 1278 2798 7182 4384 13 
With 3.683 1378 2898 7366 4468 10 

Biomagic 
Without 3.663 1642 3162 7326 4164 15 
With 3.841 1742 3262 7682 4420 11 

     Note:Treatment costs was estimated according to the following prices: price of N = 2.4 L.E/Kg (ammonium), price of P2O5=3.3 L.E/Kg   
(calcium superphosphate), price of K2O = 4.4 L.E/Kg (potassium sulphate), FYM= 46 L.E/ton, Chicken manure= 210 L.E/ton, town refuse  
compost=100 L.E/ton, yeast extract 5.5 L.E/Kg, biomagic=60 L.E/kg, biofertilizer (Rhizobium+Mycorrhiza)=100 L.E/fed., price of product from 
chemical treatments=1000 L.E/ton and price of product from organic treatments =2000 L.E/ton. Production cost without treatments =1520 
L.E/fed. 

 


