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Abstract 

Two field experiments were carried out during winter season of 2011 and 2012 years at the Experimental 
Farm of Kaha Station , Qalubia Governorate to study the influence of   with some natural stimulants on pea 

plants c.v Master B using ascobean compound as a source for citric and ascorbic acids as well as power-mix 

compound as a source for amino acids and using also two natural fertilizers, i.e. rock phosphate as a source of 

phosphours + feldspar as a source of  potassium by soil application during soil preparation, In addition,treating 

pea seeds before sowing with four biological materials, i.e. phosphoren, potassiumag, rhizobium and 

mycorrhizal comparing with the normal fertilizer recommendation as control . It was found that adding rock 

phosphate + feldspar +rhizobium+ mycorrhizal and the treatment of  rock phosphate + feldspar +rhizobium+ 

potassiumag +phosphoren respectively, were the  favorable treatments on induce significant results on growth, 

i.e. plant height, number of leaves/ plant, fresh and dry weight/plant. The same treatments led to significant 

values on pod characters, i.e., pod weight, number of seeds/pod, weight of 100 seed and total green pods yield. 

Moreover the treatment of adding rock phosphate + feldspar + rhizobium + mycorrhizal induced significant 

increases in nitrogen concentration as well as protein content in the seeds, while the favorable treatment on 

increasing  seed sugar content was treating the seeds with rhizobium and mycorrhizal. It was found also that 

adding rock phosphate +feldspar +mycorrhizal led to high phosphorus concentration in pea seeds. The treatment 

of foliar spray with ascobean induced significant increases in nitrogen, phosphorus and protein seed contents as 

well as leaf content from chlorophyll. The sugar concentration in pea seeds increased significantly by power- 

mix application.  

Generally it can be recommended by adding rock phosphate as natural source of phosphorus +feldspar as a 

source of natural potassium and treating pea seeds with rhizobium ,phosphorien , potassumag as a biological 

material and spray pea plants with ascobean or power –mix without adding any chemical fertilizers to produce 

high green pod yield with favorable quality comparing with the normal fertilizer recommendation.      

                     
Key words: pea - foliar nutrition - amino acids - biological materials – feldspar - rock phosphate. 

 

Introduction 

 

 Pea (Pisum sativum L.) is one of the major 

leguminous crops either as green pod yield or dry 

seed yield in winter growing season in Egypt. 

Increasing the production of the green pods and dry 

seeds with high quality is considering an important 

aim. Also the reduction of chemical fertilizers arises 

as a factor of health care. Hence, attempts done for 

solving problems of chemical fertilization using 

biofertilizers beside addition of low amounts of 

chemical fertilizer has been reported to be one of the 

main factors to encourage the growth vigor as well as 
peas yield and its chemical composition. 

Fertilizers being vital agriculture input to the 

increase in the population but the main drawbacks by 

the use and manufacture of chemical viz., energy 

crisis and unavailability of indigenous effects of 

chemical fertilizers on our health and environment. 

All these things have led to the search of alternative 

renewable source of nutrient for the crop through 

fertilizers of biological origin (biofertilizers). The 

bio-fertilizers are safe, low cost and easy in 

application. Bio-fertilizer application have shown 

good results in case of leguminous (pulse) crop, 

especially exclusive results have been obtained in 

case of vegetable pea (garden pea). 

Most plant species exploit the soil with the 

help of beneficial microorganisms called mycorrhizal 

fungi. Mycorrhiza offers several benefits to the host 

plant, including faster growth, improved nutrition 

and improved soil structure. Arbuscular mycorrhiza 

(AM) acts as a major conduit in principal elemental 

cycles (Fitter et al. 2011). It can increase plant 

nutrient uptake and growth (Cameron 2010). 

Mycorrhiza may especially enhance plant uptake of 

phosphors (P), nitrogen (N) and micro nutrients 

(Marschner and Dell 1994). 
Rhizobium sp. is the symbiotic nitrogen fixer 

which assimilates atmospheric nitrogen and fixes in 

the root nodule, formed in the roots of leguminous 

plants. These bacteria infect the roots of leguminous 

plants, leading to the formation of “lumps” 

or “nodules”, where the nitrogen fixation takes place. 

The bacterium also produces enzymes (nitrogenase) 

that supply a constant source of reduced nitrogen to 

the host plant. Geneva et al (2006) studied the 

response of pea (Pisum sativum cv. Avola) to 

arbuscular mycorrhizal fungi (AM) species Glomus 

mosseae and Glomus intraradices and Rhizobium 
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leguminosarum bv. viceae, strain D 293, regarding 

the  growth, photosynthesis, nodulation and nitrogen 

fixation activity. The obtained results demonstrated 

that the dual inoculation of pea plants significantly 

increased the plant biomass, photosynthetic rate, 

nodulation, and nitrogen fixation activity in 

comparison with single inoculation with Rhizobium 

leguminosarum bv. Viceae.  Inoculation with 

Rhizobium increased the seed yield and its 

components of faba bean in six areas in Australian 

(Carter et al., 1994). The use of rhizobium 

inoculants enhances environmental safety (Neeraj et 
al., 2009). Moreover, Rabbani et al. (2005), Jonah 

et al (2012) reported that rizobium inoculation 

improved growth, chemical composition, yield and 

its quality of leguminous vegetable crops.                                                                                         

Reading with   the importance of adding 

dissolving phosphobacteria which is one of the major 

bio fertilizers especially under the Egyption soil. 

phosphorus is a major nutrient for plants inducing 

vigorous growth and also contributing to their 

disease resistance. Phosphorous helps in root 

formation and plant growth. The plants utilize only 

10–15% of the applied phosphate, and the residual 85 

– 90% remains in insoluble form in the soil. The bio 

promoters have highly efficient phosphate 

solubilizing bacteria (Bacillus megaterium) that grow 

and secrete organic acids, which dissolve this 

unavailable phosphate into soluble form and make it 

available to the plants. Thus, the residual phosphate 

fertilizers in the soil can be well utilized and external 

application can be optimized.  Ganie et al. (2010) 

worked on pea indicated that the co- inoculation of 

Rhizobium, Azotobacter and phosphorus solubilising 

microorganism (PSM) produced noticeably highest 
growth in terms of plant height, no of leaves and 

branches and also highest yield in the tune of 

maximum pod length, number of pods plant-1, 

number of seeds pod-1 and yield of pods. Mahdi et 

al. (2011) reported that, use of phosphate solubilizing 

microorganisms play vital role in solubilizing the 

insoluble forms of phosphorus. Strains from genera 

Pseudomonas, Bacillus, Rhizobium, Aspergillus and 

Cephalosporium increases crop yield.  

Soil forms from rock in the first place; poor 

soil can be improved by adding specific types of rock 

dust chosen for their mineral content. The volcanic 

basalt, granite, dolomite rock phosphate and rock 

potash, slowly release a complete spectrum of 

minerals and trace elements which provides the 

perfect environment for natural farming. Since, rock 

in the long term improvement of their soil structure 

and increased crops productivity without negative 

effects on the environment. For example; Feldspar 

comprises a group of minerals containing potassium, 

sodium, calcium and aluminium silicates. The 

common feldspar is potassium feldspar, namely, 

orthoclase (K2O, Al2O3, 6SiO2). Sodium feldspar is 
albite (Na2O, Al2O3, 6SiO2) and calcium feldspar is 

anorthite (CaO, Al2O3, 2SiO2) and rock phosphate is 

a non-detrital sedimentary rock which contains high 

amounts of phosphate bearing minerals. The 

phosphate content of phosphorite is at least 15 to 

20%. Legumes respond well to rock phosphate which 

reflect on strong root systems, increased nodulation, 

good growth, report less fungal problems and 

increased crop production.( Aboel-Soud et al. 2003 

and Mohamed 2004). However, Shafeek et al. 

(2004) found that chemical phosphate application 

increased dry weight of shoots, number of pods, 

number of seeds/pod, pod length and weight also 

seed yield as well as NPK content of cowpea and 
broad bean plants as compared to those obtained by 

rock phosphate. Moreover, Shafeek et al. (2005) 

studied the response of pea plant to different sources 

of phosphorus and potassium fertilizers (chemical 

and/or natural) added alone or mixture, found that 

characters of pea plant growth as expressed by 

length, average leaves and stem numbers, leaf area as 

well as the fresh and dry weight of stem, all of them 

had their peaks with addition mixture natural 

phosphorus (rock phosphate) and natural potassium 

(feldspar) fertilizers compared with either alone. 

They added also that all parameters of plant growth, 

total yield and yield components as well as the 

chemical composition of green pea seeds tissues 

recorded the highest significant values with applying 

the chemical sources of phosphorus and potassium 

fertilizers compared with the natural source alone. 

     Concerning to adding amino acids in the form of 

power mix compound which contain 21% amino 

acids, it is known that, amino acids as organic 

nitrogenous compounds stimulated cell growth acting 

as buffers maintaining favorable pH value within the 

plant cell as well as synthesizing other organic 
compounds, such as protein, amines, purines and 

pyrimidines, alkaloids, vitamins, enzymes, 

terpenoids and others (Goss, 1973). 

      Concerning ascobean compound which contain 

citric acid as well as ascorbic acid, it was found that, 

plant height, yield and its components as well as 

protein content in common bean , pea and faba bean 

were increased with application of citric acid ( Abd- 

Allah et al.,2007) and Nour et al (2012) on snap 

bean. Spraying tomato plants with citric acid at 200 

ppm increased vegetative growth, dry weight, yield 

and its components and NPK content as well as total 

protein (Ali et al., 2009).  

       Foliar nutrition is wildly used in a specific 

nutrient deficiency or to improve nutrients or under 

stress condition which increased plant height, 

number of leaves, plant fresh weight, dry seed yield 

and its components of many legumes as mentioned 

by several investigations, i.e. David et al. (1994), 

Helal et al. (2005), Kaya et al. (2005), El-Tohamy 

and El-Greadly (2007), Amen et al. (2007), 

Omaima Mohammed et al. (2009) and El-Bassiony 

et al. (2010)  .  
       This work aimed to study the influence of using 

some natural fertilizers combined with some 

http://en.wikipedia.org/wiki/Sedimentary_rock
http://en.wikipedia.org/wiki/Phosphate
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=seed+yield
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=yield+components
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+composition
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biofertilyzers as well as spraying pea plants with 

some organic stimulators on pea plants to improve its 

growth, increase pod yield and hasten its quality. 

 

Materials and Methods 

 

          The present work was carried out during two 

successive winter seasons of 2011 and 2012 at the 

Experimental Farm of Kaha Station, Qalubia 

Governorate. Soil was clay in texture with 7.5 PH, 

3.47 EC mmhos, 1.23% organic matters, 115 ppm N, 

52 ppm P and 103 ppm K. Seeds of pea cv. Master-B 
were obtained from Horticultural Research Institute, 

Agriculture Research Center, Egypt and sown on 

October 25th and 30th in 2011 and 2012, 

respectively. A split plot design system with three 

replicates was adopted. The plot area was (8.4 m²) 

and includes 3 ridges each of (0.7 m) width and 

(4.0m) length. A guard row was left between each 

experimental unit to avoid drift spray. Eighteen 

treatments, i.e., the combination among six natural 

and biological materials were distributed in the main 

plots as the following: 

1- Recommended mineral fertilization 40 kg N+30 

kg P2O5+48 kg   K2O / fed (control)   
2- Rock phosphate + feldespar + rhizobium 

3- Rock phosphate + feldespar + rhizobium + 

mycorrhizal 

4- Rock phosphate + feldespar + mycorrhizal 

5- Rock phosphate + feldespar + rhizobium+ 

potassiumag + phosphoren 

6- Rhizobium + mycorrhizal 

 

In addition,three compounds (ascobean, power- mix 

and water) were used as foliar nutrition which was 
arranged in the sub plots. Plants were sprayed three 

times with aqueous solution of the used materials, the 

first spray was conducted at the three true leaves 

stage ,whereas the second and third spray were 

preformed 15 days intervals. Natural materials (rock 

phosphate and feldespar) were mixed with soil before 

sowing during soil preparation .While, the used 

biological materials, i.e., rhizobium, potassiumag, 

phosphoren and mycorrhizal were added at a rate of 

3 kg per fedan as a suspension and the seeds were 

treated with it before sowing 

 

Table 1. Names and its contains of the materials used in this study. 

Compounds name Composition Concentration  

Foliar nutrition  

1-Ascobean 

 

 

2- Power -mix 

 

 

 

3-Water  

 

Ascorbic acid and citric acid 38%, 

Simulative organic matter 62%  

 

Amino acids 21%,Riboflavin 3%, 

cytokinines 0.3%, gibberllic acid 0.001% , 

potassium citrate 4.5% 

 

Distilled water 

 

1 g/ liter water 

 

 

1.5 cm/ liter water 

 

 

 

- 

Natural materials 

1- Rock phosphate 

 

 

2-Feldespar 

 

P2O525, K2O 0.3,SiO 8.0,CaO 41.2,Al2O3 

0.4% 

 

K2O 10.1, P2O5 0.1, SiO 66.1, CaO 0.2, 

Al2O3 17.3% 

 

120 kg/fed  

 

 

475 kg/fed  

 

Biological materials  

1-phosphoren 

 

 

2-Rhizobium 

 

 

3 -Potassiumag 

 

 

4- Mycorrhizal 

 

Phosphorus solubilising micro-

organisms(Bacillus megatherium 

var.phossphaticum) 

 

Rhizobium sp is a nitrogen fixing 

biofertilizer (Rhizobium  leguminosarum) 

 

Potassium solubilising micro-organisms 

 

Beneficial microorganisms called 

Arbuscular mycorrhizal fungi.  

 

 

 

 

3kg /fed 

mixed with wilting seeds before 

sowing  

 

 

 

The other agricultural practices were followed 

according to the recommendation for pea plantation 

without adding any chemical fertilizers. The 

following data were recorded:                                         

 

I. Vegetative growth parameters:                                           

      Three plants were chosen randomly from every 

treatment in the three replicates at flowering stage in 

order to determine the following: 
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-Plant length (the length of main stem cm) -Leaves 

number/plant 

-Fresh weight and dry weight (g/plant):  A random 

sample of other three plants from each plant was 

taken and dried at 70 Cº till constant weight and the 

dry weight of whole plant was determined 

 

II- Pod yield and its characteristics. 

       A random sample of 10 fresh pods (in green 

mature stage) from each plot was taken to determine 

the following data: 

     Pod length (cm) - Pod diameter (cm) - Number of 
seeds /pod    -Average pod weight (g) - Weight of 

100 seeds( g)- Total pod yield (ton/fed) 

 

III- Chemical properties of pea seeds as well as 

chlorophyll leaf reading  

       Total leaf chlorophyll reading was measured 

using Minolta chlorophyll meter SPAD- 501 as 

SPAD units 

 

Total  protein%   : It was determined as nitrogen in 

dry seeds content and converted to its equivalent 

protein content by multiplying N content x 6.25 

(A.O.A.C.1975) 

 

Total nitrogen, phosphorus and potassium were 

determined in dry seed on the basis of dry weight 

according to the methods described by Bremner and 

Mulvaney (1982), Olsen and Sommers(1982) and 

Jackson(1967),respectively. 

 

Total sugars, it was determined calorimetrically on 

the basis of seed dry matter, using spectrophotometer 

with the phenol sulphuric acid method described by 
Dubois et al. (1956). 

 

Statistical analysis:                                                                                                         

 

      Data obtained were subjected to the proper 

analysis of variance (split-plot design) as described 

by Snedecor and Cochran (1980) using M. stat 

program. Averages between treatments were 

differentiated by using LSD at 5% level. 

 

Results and Discussion 

 

I. Vegetative growth parameters:                                            

I.1 Effect of natural and biological fertilizers:                                    

     Data recorded in Table (2).showed that all 

studied plant growth parameters, i.e., plant length, 

number of leaves/plant, fresh and dry weight of 

foliage per plant were significantly increased by 

adding natural and biological materials to the soil 

before sowing pea seeds. In this respect, adding 

rock phosphate + feldespar + rhizobium + 

mycorrhizal was the best effective treatment on 

vegetative growth. This increase may be due to the 
influence of the natural elements of phosphorus 

and potassium in the rock phosphate as well as 

feldspar as rich sources for phosphate and 

potassium. These results are agreement with those 

obtained by Aboel-Soud et al. (2003), Mohamed 

(2004), Shafeek et al (2004) and Shafeek et al. 

(2005), studied the response of pea plant to 

different sources of phosphorus and potassium 

fertilizers (chemical and/or natural) when were 

alone or in  mixture. The parameters of pea plant 

growth as expressed by plant length, average 

leaves number/plant as well as the fresh and dry 

weight, all of them had their peaks with addition 
mixture natural phosphorus  ( rock phosphate ) and 

natural potassium (feldspar) fertilizers compared 

with either alone. mycorrhiza may especially 

enhance plant uptake of phosphors (P), nitrogen 

(N) and micro nutrients (Marschner and Dell 

1994, Ganie et al., 2010) worked on pea. Results 

of the present experiment clearly indicated that the 

co- inoculation of Rhizobium, Azotobacter and 

phosphorus solubilising microorganism (PSM) 

produced noticeably highest growth.                                                                     

 

I.2 Effect of foliar nutrition 

The results of foliar spray by the studied 

nutrition materials, i.e., power-mix and ascobean as 

affect on vegetative growth are presented in Table(2) 

.It is clear that spraying pea plants by power –mix 

caused a higher increase in plant growth parameters, 

i.e., plant length, number of leaves, fresh and dry 

weight of foliage per plant in both growing seasons. 

This increase is due to power mix which contain 21% 

amino acids .It is known that, amino acids as organic 

nitrogenous compounds stimulated cell growth acting 

as buffers maintaining favorable pH value within the 
plant cell as well as synthesizing other organic 

compounds, such as protein, vitamins, enzymes, and 

others (Goss, 1973). Foliar nutrition is wildly used in 

a specific nutrient deficiency or to improve nutrients 

which increased plant height, number of leaves, and 

plant fresh weight of many legumes; El-Tohamy 

and El-Greadly (2007), Omaima Mohamed et al. 

(2009), Kaya et al. (2005) and El-Bassiony et al. 

(2010). Also Helal et al. (2005) and Amen et al. 

(2007) came to similar results. 

 

I.3 Effect of the interaction between natural and 

biological fertilizer with foliar nutrition 

     Data in Table (2) show the interaction effect of 

fertilizer, i.e. natural and biological materials and 

foliar nutrition on the vegetative growth; The results 

show that, adding rock phosphate + feldespar + 

rhizobium + mycorrhizal combined with spraying 

with power mix gave the highest values of no of 

leaves/plant and fresh weight. While, it gave 

insignificant increase compared with the other 

treatments in both growing seasons for plant length 

and dry weight.   
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Table 2. Effect of natural and biological fertilization and foliar spray with ascobean, power mix and its 

interaction on the vegetative growth of pea plants during the two seasons of 2011 and 2012.   

Treatments Plant length 

cm 

No. of. leaves 

/ plant 

Weight  g / plant               

Fresh Dry 

Fertilization Foliar 

nutrition 

2011 2012 2011 2012 2011 2012 2011 2012 

T1 (Recommended 

fertilization (control) 

 

Ascobean 43.02 39.56 17.67 16.16 19.68 18.43 5.60 4.21 

Power mix 45.08 43.17 19.77 17.25 22.63 20.54 5.90 4.12 

water 41.63 38.39 17.17 15.51 18.80 17.47 5.37 3.83 

Means of fertilization 43.24 40.37 18.20 16.31 20.37 18.81 5.62 4.05 

T2(Rock phosphate + 

Feldespar + Rhizobium) 

Ascobean 43.93 41.27 18.67 17.28 22.60 19.88 5.55 3.94 

Power mix 45.25 42.50 19.17 19.22 23.47 21.70 5.70 3.93 

water 43.50 40.22 18.16 16.50 21.62 16.99 5.63 3.78 

Means of fertilization 44.22 41.33 18.66 17.67 22.56 19.52 5.63 3.88 

T3  

(T2+ Mycorrhizal) 

 

Ascobean 45.77 44.22 23.77 19.86 24.30 21.57 5.85 4.24 

Power mix 46.46 46.78 25.56 22.11 24.68 23.11 5.90 4.30 

water 41.77 40.11 20.43 16.83 21.24 21.63 5.50 3.95 

Means of fertilization 44.66 43.70 23.25 19.60 23.41 22.10 5.75 4.16 

T4(Rock phosphate + 

Feldespar + Mycorrhizal) 

Ascobean 45.97 43.00 12.55 11.91 19.85 18.55 4.30 2.99 

Power mix 46.77 44.15 17.00 15.14 21.48 21.31 5.35 4.08 

water 46.25 40.28 22.00 16.75 19.34 15.34 4.50 3.91 

Means of fertilization 46.32 42.47 17.18 14.60 20.22 18.40 4.72 3.66 

T5(T2+ Potassiumag + 

phosphoren) 

Ascobean 44.98 44.00 20.67 19.08 22.75 21.27 5.30 4.00 

Power mix 46.17 44.84 24.80 21.99 25.03 24.53 5.74 4.43 

water 43.90 41.44 18.07 15.59 21.87 20.20 5.07 3.85 

Means of fertilization 45.01 43.42 21.17 18.89 23.21 22.00 5.37 4.10 

T6( Rhizobium + 
Mycorrhizal) 

Ascobean 42.72 44.71 18.77 13.30 17.40 17.68 4.63 4.21 
Power mix 42.50 42.50 19.27 13.75 17.05 16.29 4.55 4.17 

water 40.50 40.25 17.00 12.33 14.45 13.39 4.31 4.05 

Means of fertilization 41.90 42.48 18.34 13.13 16.30 15.79 4.49 4.14 

 

Means of foliar nutrition 

Ascobean 44.39 42.79 18.68 16.27 21.09 19.56 5.21 3.93 

Power mix 45.37 43.98 20.92 18.24 22.39 21.25 5.52 4.17 

water 42.92 40.11 18.80 15.59 19.55 17.50 5.06 3.89 

L.S.D 

at 5 % 

Fertilization 1.50 1.63 1.90 2.78 1.38 0.49 0.59 0.02 

Foliar 

nutrition 
N.S 2.76 1.59 1.17 

0.97 0.32 N.S 0.01 

Interaction N.S N.S 1.46 0.98 N.S 0.27 N.S N.S 

 

 

II- Pod yield and its characteristics. 

 

II.1 Effect of natural and biological fertilizers: 

       Data in Table (3, 4) show the effect of natural 

materials (rock phosphate and feldespar) and 
biological fertilizers (rhizobium, potassiumag , 

phosphoren and mycorrhizal) on green pod yield and 

its characters. Data indicate that adding rock 

phosphate + feldespar + rhizobium + mycorrhizal or 

rock phosphate + feldespar + rhizobium+ 

potassiumag + phosphoren, respectively had a 

favorable significant effect on 100 green seed 

weight, number of green seeds per pod and green pod 

weight. These results are in good line with those 

obtained from the data of vegetative growth in Table 

(2) in this study. In this regard, Rabbani et al. 

(2005), Jonah et al (2012) and (Carter et al., 1994) 

reported that rizobium inoculation improved yield 

and its quality of leguminous vegetable crops. 

Mahdi et al. (2011) reported that use of phosphate 

solubilizing microorganisms play vital role in 

solubilizing the insoluble forms of phosphorus and 

increases crop yield. Moreover, Legumes responded 

well to rock phosphate and this reflect in producing 

strong root systems, increasing nodulation, vigor 
growth,  less fungal infection problems and 

consequently increased crop production,( Aboel-

Soud et al. 2003 and Mohamed, 2004). While, 

natural and biological materials did not exert any 

considerable effects on green pod length, green pod 

diameter and total green pod yield in both growth 

seasons.    

  

II.2 Effect of foliar nutrition 

       Data recorded in Table (3,4)showed that all 

studied parameters of yield and its components, i.e., 

green pod diameter, number of green seeds per pod 

,100 green seed weight, green pod weight and total 

green pod yield in both growth seasons were 

increased by spraying plants with power mix and 
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ascobean treatments ,respectively. While, green pod 

length gave the highest values using ascobean 

treatment in two seasons. This increase is due to the 

stimulation effect of power mix which contains 21% 

amino acids. Concerning the significant role of 

ascobean compound  which contain 38% of ascorbic 

acid and citric acid and 62% simulative organic 

matter as shown in Table(1). Yield and its 

components in common bean , pea and faba bean 

were increased with application of citric acid as 

mentioned by ( Abd- Allah et al.,2007 and Nour et 

al ,2012) on snap bean. Spraying tomato plants with 
citric acid at 200 ppm increased yield and its 

components (Ali et al., 2009). Foliar nutrition is 

wildly used in a specific nutrient deficiency or to 

improve nutrients which increased yield and its 

components of many legumes David et al. (1994), 

Kaya et al. (2005), El-Tohamy and El-Greadly 

(2007),  Omaima Mohammed et al. (2009) and El-

Bassiony et al. (2010)  .  

 

II.3 Effect of the interaction between natural and 

biological fertilizer with foliar nutrition  

  As for the combined effect of both fertilizer with 

natural materials (rock phosphate and feldespar) and 

biological fertilizers (rhizobium, potassiumag , 

phosphoren and mycorrhizal)  and foliar spray with 

(power-mix and ascobean), data in Table (3, 4) 
indicate that  non significant effects were obtained 

between values of yield and its components in both 

growing seasons ,whereas the increment did not 

reach to 5% level of significance. 

 

Table 3. Effect of natural and biological fertilization and foliar spray with ascobean, power mix and its 

interaction on pod length, pod diameter and no  .of. seeds / pod  of pea plants during the two seasons of 

2011 and2012.   

 

Treatments 

Pod length 

cm 

Pod diameter 

cm 

No .of. seeds / pod 

Fertilization Foliar 

nutrition 

2011 2012 2011 2012 2011 2012 

Recommended fertilization 

(control) 

 

Ascobean 10.10 10.10 1.28 1.16 8.07 8.40 

Power mix 10.05 9.90 1.30 1.17 8.67 8.47 

water 9.25 9.62 1.30 1.16 8.00 8.25 

Means of fertilization 9.80 9.87 1.29 1.16 8.24 8.37 

Rock phosphate + Feldespar + 

Rhizobium) 

Ascobean 9.63 10.02 1.27 1.12 8.37 8.67 

Power mix 9.98 10.02 1.27 1.14 8.47 8.50 

water 9.42 9.33 1.20 1.10 7.97 8.20 

Means of fertilization 9.68 9.78 1.24 1.12 8.26 8.46 

Rock phosphate + Feldespar + 

Rhizobium+ Mycorrhizal    

 

Ascobean 9.45 9.90 1.27 1.20 8.97 9.23 

Power mix 9.86 10.23 1.27 1.20 8.76 9.03 

water 9.25 9.20 1.27 1.15 8.00 8.50 

Means of fertilization 9.52 9.78 1.26 1.18 8.57 8.92 

Rock phosphate + Feldespar + 

Mycorrhizal 

Ascobean 10.13 10.15 1.27 1.19 8.67 8.67 

Power mix 10.16 10.36 1.27 1.21 8.57 8.80 

water 9.53 9.97 1.20 1.20 7.50 8.30 

Means of fertilization 9.94 10.16 1.24 1.19 8.24 8.59 

 Rock phosphate + Feldespar + 

Rhizobium+ Potassiumag + 

phosphoren) 

Ascobean 10.32 10.52 1.27 1.16 8.75 8.80 

Power mix 9.55 9.60 1.27 1.17 8.63 8.90 

water 9.34 9.38 1.25 1.12 8.00 8.33 

Means of fertilization 9.74 9.83 1.24 1.15 8.46 8.68 

 Rhizobium + Mycorrhizal Ascobean 10.42 10.35 1.24 1.19 8.60 8.55 

Power mix 9.85 9.91 1.24 1.23 8.57 8.53 

water 10.00 10.16 1.22 1.18 8.40 8.30 

Means of fertilization 10.09 10.14 1.23 1.20 8.52 8.46 

 

Means of foliar nutrition 

Ascobean 10.01 10.17 1.26 1.17 8.57 8.72 

Power mix 9.91 10.00 1.27 1.19 8.61 8.71 

water 9.46 9.61 1.24 1.15 7.98 8.32 

L.S.D 

at 5 % 

Fertilization N.S N.S N.S N.S 0.47 0.68 

Foliar 

nutrition 
0.42 0.18 N.S 0.02 

0.26 0.18 

Interaction N.S 0.15 N.S N.S N.S N.S 
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Table 4. Effect of natural and biological fertilization and foliar spray with ascobean, power mix and its 

interaction on weight of 100 seed, pod weight and green pod yield of pea plants during the two seasons of 

2011 and 2012. 

 

Treatments 

Weight of 100 seeds 

g 

Average pod 

weight 

g 

Green pods yield 

ton/fed 

Fertilization Foliar 

nutrition 

2011 2012 2011 2012 2011 2012 

Recommended fertilization 

(control) 

 

Ascobean 34.47 35.30 6.65 6.43 4.23 4.17 

Power mix 35.10 35.87 6.85 6.94 4.31 4.18 

water 33.40 33.33 6.37 6.42 3.97 3.85 

Means of fertilization 34.32 34.83 6.62 6.59 4.17 4.07 

Rock phosphate + Feldespar + 

Rhizobium) 

Ascobean 35.90 34.60 6.63 6.97 4.30 4.49 

Power mix 35.47 35.53 6.66 6.77 4.65 4.66 

water 34.75 33.95 6.60 6.40 3.97 4.02 

Means of fertilization 35.37 34.69 6.63 6.71 4.31 4.39 

Rock phosphate + Feldespar + 

Rhizobium+ Mycorrhizal    

 

Ascobean 37.30 37.00 6.86 7.10 4.61 4.89 

Power mix 37.15 36.17 7.10 7.33 4.71 4.98 

water 35.10 34.25 6.33 6.57 4.03 4.43 

Means of fertilization 36.52 35.80 6.77 6.99 4.45 4.77 

Rock phosphate + Feldespar + 

Mycorrhizal 

Ascobean 34.75 34.27 6.60 6.55 4.58 4.38 

Power mix 35.05 35.67 6.65 6.95 4.69 4.58 

water 34.50 34.80 6.20 6.40 4.12 3.98 

Means of fertilization 34.77 34.91 6.48 6.63 4.49 4.32 

 Rock phosphate + Feldespar + 
Rhizobium+ Potassiumag + 

phosphoren) 

Ascobean 36.93 36.17 6.80 6.85 4.40 4.28 
Power mix 36.10 36.07 6.90 7.15 4.76 4.66 

water 33.47 32.60 6.35 6.55 4.06 4.00 

Means of fertilization 35.50 34.94 6.68 6.85 4.41 4.32 

 Rhizobium + Mycorrhizal Ascobean 34.13 34.20 6.63 6.63 4.17 4.35 

Power mix 34.00 34.83 6.90 6.70 4.30 4.38 

water 33.43 33.70 6.50 6.50 3.99 4.04 

Means of fertilization 33.86 34.24 6.68 6.61 4.16 4.25 

 

Means of foliar nutrition 

Ascobean 35.58 35.26 6.69 6.76 4.38 4.43 

Power mix 35.47 35.69 6.84 6.97 4.57 4.57 

water 34.11 33.77 6.39 6.47 4.03 4.06 

L.S.D 

at 5 % 

Fertilization N.S 1.53 N.S 0.47 N.S N.S 

Foliar 

nutrition 
N.S 1.56 0.31 N.S 

N.S N.S 

Interaction N.S N.S N.S N.S N.S N.S 

 

III-Chemical properties of pea seeds and leaf 

chlorophyll reading:  
 

III.1 Effect of natural and biological fertilizer: 

      Some significant effects of natural and biological 

materials on chemical properties, i.e. total sugar, 

protein percentage, N, P, K in pea seeds and leaf 

chlorophyll were obtained in Tables (5, 6). Data 

indicate that adding rock phosphate + feldespar + 

rhizobium + mycorrhizal had a favorable significant 

effect on N% and protein percentage in pea seeds 

during the second season. 

Concerning total sugar % in pea seeds it is 

evident  that  the most  favorable treatment was  

rhizobium + mycorrhizal in both growing seasons. 

While, rock phosphate + feldespar + mycorrhizal and 

rock phosphate + feldespar + rhizobium were the 

best  treatments for P% in pea seeds and total 

chlorophyll in pea leaves, respectively. However, the 

results indicate that nonsignificant  effect  was 

obtained on the values of K% in pea seeds in both 
growing seasons. These results are in agreement with 

those obtained by Rabbani et al. (2005) and Jonah 

et al. (2012) they reported that rizobium inoculation 

improved chemical  composition of leguminous 

vegetable crops. Also, mycorrhiza may especially 

enhance plant uptake of phosphors (P), nitrogen (N) 

and micro nutrients. In this respect (Marschner and 

Dell 1994) and (Cmeron 2010). Geneva et al (2006) 

studied the response of pea (Pisum sativum cv. 

Avo la) to a rbuscular mycorrhizal fungi and 

demonstrated that the dual inoculation of pea plants 

significantly increased the photosynthetic rate and 

n i t r o g e n  f i x a t i o n  a c t i v i t y . 

 

III.2 Effect of foliar nutrition 

      The results of foliar spray by the studied nutrition 

materials, i.e. power-mix and ascobean as affected on 
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chemical properties of pea seeds as well as 

chlorophyll leaf content are presented in Tables (5, 6) 

.Data indicate that spraying pea plants by ascobean 

caused a higher increase in N%, P% as well as 

protein percentage in pea dry seeds and leaf total 

chlorophyll in both growing seasons. Concerning 

total sugar % the best treatment was power- mix in 

the second season. However, the results indicate non 

significant effects were obtained on the values of 

seed content from k% in both growing seasons. 

Ascobean compound contain citric acid as shown in 

Table (1). It was found that protein content in 
common bean , pea and faba bean were increased 

with application of citric acid as mentioned by ( 

Abd- Allah et al.,2007) and Nour et al (2012) on 

snap bean. It found also that, spraying tomato plants 

with citric acid at 200 ppm increased NPK content as 

well as total protein (Ali et al., 2009).                                                                                                     

 

III.3 Effect of the interaction between natural and 

biological fertilizer with foliar nutrition  

 

        The interaction results between the factors 

studied tabulated in Table (5, 6) show that adding 

rock phosphate + feldespar + rhizobium+ 

mycorrhizal and spray pea plants with ascobean gave 

the highest values of N% and protein percentage. 

Concerning P% the results indicated that adding rock 

phosphate + feldespar + mycorrhizal and spray pea 

plants with ascobean was the best treatment. 

Concerning total sugar % it was found that the most 
favorable treatment was rhizobium + mycorrhizal 

and spray pea plants with ascobean .However, the 

interaction results indicated no significant effects on 

the  values of leaf total chlorophyll and k% in both 

growing seasons.     

 

Table 5. Effect of natural and biological fertilization and foliar spray with ascobean, power mix and its 

interaction on total sugar, protein and leaf chlorophyll of pea plants during the two seasons of 2011 and 

2012.  

 

Treatments 

Total sugar% Protein % 

 

Leaf chlorophyll 

reading SPAD 
Fertilization Foliar 

nutrition 

2011 2012 2011 2012 2011 2012 

Recommended fertilization 

(control) 

 

Ascobean 18.12 18.60 18.77 17.20 50.36    41.10 

Power mix 16.42 19.05 16.42 17.20 47.02    41.61 

water 15.66 20.26 12.51 14.70 41.88     39.78 

Means of fertilization 16.73  19.30 15.90 16.37 46.42 40.83 

Rock phosphate + Feldespar + 

Rhizobium) 

Ascobean 16.09 18.39 19.72 21.89 47.70 43.93 

Power mix 16.07 20.26 16.58 18.76 48.68 41.60 

water 16.64 19.27 14.86 15.64 48.00 38.80 

Means of fertilization 16.26  19.31 17.05 18.76 48.12 41.44 

Rock phosphate + Feldespar + 

Rhizobium+ Mycorrhizal    

 

Ascobean 14.56 14.70 23.45 22.50 45.60 40.56 

Power mix 14.51 14.34 18.14 19.39 42.00 41.76 

water 16.39 20.26 15.33 18.76 40.50 39.23 

Means of fertilization 15.16  16.43 18.97 20.22 42.70 40.52 

Rock phosphate + Feldespar + 

Mycorrhizal 

Ascobean 17.92 17.96 21.59 21.58 48.45 45.66 

Power mix 15.52 21.35 20.33 16.89 48.25 41.73 

water 15.33 15.33 15.63 15.01 46.15 40.26 

Means of fertilization 16.26  18.21 19.18 17.83 47.61 42.55 

 Rock phosphate + Feldespar 

+ Rhizobium+ Potassiumag + 

phosphoren) 

Ascobean 13.85 15.00 23.45 22.09 47.16 47.13 

Power mix 16.15 20.26 17.52 18.14 43.60     40.93 

water 14.64 16.35 15.64 15.64 47.53      41.56 

Means of fertilization 14.88 17.20 18.86 18.62 46.10 39.87 

 Rhizobium + Mycorrhizal Ascobean 19.71 19.71 17.20 16.89 44.06     43.40 

Power mix 20.06 19.49 20.33 20.33 46.16     44.95 

water 20.12 19.71 15.64 15.32 38.66     43.05 

Means of fertilization 19.96 19.63 17.72 17.51 42.96 43.80 

 
Means of foliar nutrition 

Ascobean 16.71 17.39 20.69 20.36 47.22 41.96 
Power mix 16.46 19.12 18.22 18.45 45.95 42.10 

water 16.46 18.53 14.93 15.84 43.78 40.45 

L.S.D 

at 5 % 

Fertilization 0.86 0.84 N.S 2.12 2.25 N.S 

Foliar 

nutrition 
N.S 0.54 1.38 2.22 

1.97 N.S 

Interaction 0.37 0.45 1.16 N.S N.S N.S 
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Table 6. Effect of natural and biological fertilization and foliar spray with ascobean, power mix and its interaction 

on N%, P % and K % in pea seeds during the two seasons of 2011 and 2012.  

 

Treatments 

 

N % 

 

P % 

 

K % 

Fertilization Foliar 

nutrition 

2011 2012 2011 2012 2011 2012 

Recommended fertilization (control) 

 

Ascobean 3.00 2.75 0.87 0.78 2.99 2.87 

Power mix 2.63 2.75 0.89 0.79 2.10 3.22 

water 2.00 2.35 0.78 0.69 3.10 3.33 

Means of fertilization 2.54 2.62 0.84 0.76 2.73 3.14      

Rock phosphate + Feldespar + 

Rhizobium) 

Ascobean 3.15 3.50 1.00 0.79 2.53 2.64    

Power mix 2.65 3.00 0.85 0.76 2.65 2.65    

water 2.00 2.50 0.87 0.79 2.87 3.56    

Means of fertilization 2.60 3.00 0.91 0.78 2.68 2.95   

Rock phosphate + Feldespar + 

Rhizobium+ Mycorrhizal    

 

Ascobean 3.75 3.60 0.96 0.82 2.99 3.45   

Power mix 2.90 2.90 0.86 0.81 3.33 2.99   

water 2.45 3.00 0.84 0.77 3.22 3.10  

Means of fertilization 3.04 3.17 0.88 0.79 3.18 3.18 

Rock phosphate + Feldespar + 

Mycorrhizal 

Ascobean 3.45 3.14 0.88 0.81 2.99 2.87 

Power mix 3.25 2.70 0.87 0.79 2.64 3.22 

water 2.50 2.40 0.83 0.84 2.33 3.33 

Means of fertilization 3.07 2.75 0.86 0.81 2.65 3.14  

 Rock phosphate + Feldespar + 

Rhizobium+ Potassiumag + 

phosphoren) 

Ascobean 3.75 3.54 1.00 0.69 3.33 3.22 

Power mix 2.40 2.67 0.92 0.75 2.73 2.87 

water 2.50 2.50 0.84 0.69 3.10 2.99 

Means of fertilization 2.89 2.90 0.92 0.71 3.05 3.03 

 Rhizobium + Mycorrhizal Ascobean 2.75 2.70 0.73 0.72 2.76 2.99 

Power mix 2.80 3.25 0.79 0.80 3.10 2.99 

water 2.50 2.45 0.88 0.79 2.87 2.76 

Means of fertilization 2.69 2.80 0.80 0.77 2.91 2.91 

 

Means of foliar nutrition 

Ascobean 3.31 3.20 0.90 0.77 2.93 3.01 

Power mix 2.77 2.88 0.86 0.78 2.76 2.99 

water 2.32 2.53 0.84 0.76 2.91 3.18 

L.S.D 

at 5 % 

Fertilization N.S 0.39 N.S 0.06 N.S N.S 

Foliar 

nutrition 
0.20 0.36 0.03 N.S 

N.S N.S 

Interaction 0.31 N.S 0.02 0.03 N.S N.S 
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تأثير استخدام بعض المواد الطبيعية واألسمدة الحيوية على نمو وجودة محصول البسلة 

 
 ناهد محمد مهدى الشيمى, يسرية أحمد ابراهيم بيان 

 " " مصر-الجيزة- مركز البحوث الزراعية-معهد بحوث البساتين- أقسام بحوث الخضر
 

محافظة القميوبية لدراسة تأثير التغذية الورقية ببعض – بمحطة التجارب بقها 2012,2011اجريت تجربتان حقميتان خالل الموسم الشتوى لعامى 
المنشطات الطبيعية عمى البسمة صنف ماستر بى واستخدم فى ذلك مركب أسكوبين كمصدر لحمض الستريك واألسكوربيك وكذلك مركب 

باورميكس كمصدر لألحممض األمينية كما استخدم مركبى صخر الفوسفات الطبيعى كمصدر لمفوسفور ومركب فيمسبار كمصدر لمبوتاسيوم 
كما عوممت البذور قبل الزراعة ببعض المخصبات الحيوية وهى الفوسفورين كمذيب لمفوسفور –الطبيعى وذلك كإضافة أرضية قبل الزراعة 

هذا وأدت –،بوتاسيوماج كمذيب لمبوتاسيوم ،الرايزوبيم كمثبت لالزوت الجوى ،الميكورهيزا كمخصب حيوى فوسفاتى مقارنة بتوصية السماد العادية 
الميكورهيزا ، معاممة صخر +الرايزوبيم كمثبت لالزوت الجوى +فيمسبار كخام البوتاسيوم الطبيعى +معاممة االضافة األرضية لصخر الفوسفات 

الفوسفورين عمى التوالى لمحصول عمى أفضل النتائج المعنوية لمنمو ممثال +بوتاسيوماج +رايزوبيم +فيمسبار كخام البوتاسيوم الطبيعى +الفوسفات 
بذرة 100عدد االوراق والوزن الطازج والجاف لمنبات وكذلك الى زيادةمعنوية مرتفعة فى مواصفات المحصول ممثمة فى وزن – فى ارتفاع النبات 

. بسمة خضراء ،عدد البذور بالقرن ، متوسط وزن القرن والمحصول الكمى لمقرون الخضراء
بينما كان –ميكورهيزا الى زيادة معنوية فى نسبة االزوت والبروتين فى البذور +ريزوبيم +فيمسبار +كما أحدثت معامالت إضافة صخر الفوسفات 

ميكورهيزا الى زيادة معنوية +فيمسبار + كما أدى إضافة صخر الفوسفات -أفضل المعامالت فى زيادة السكريات هى معاممة الرايزوبيم والميكورهيزا
كما أدى الرش بمركب االسكوبين الى زيادة معنوية فى النيتروجين والفوسفور والبروتين ومحتوى االوراق - مرتفعة فى محتوى البذور من الفوسفور 

. و أدى إضافة مركب باورميكس الى زيادة مرتفعة فى السكريات بالبذور–من الكمورفيل 
وعميه يمكن التوصية بإضافة صخر الفوسفات كمصدر طبيعى لمفوسفور ،الفيمسبار كخام طبيعى لمبوتاسيوم مع معاممة البذور قبل الزراعة 

بمركبات الفوسفورين المذيب لمفوسفور ،البوتاسيوماج كمذيب لمبوتاسيوم ،الرايزوبيم كمثبت لألزوت الجوى و الميكورهيزا كمخصب حيوى مع رش 
ضراء خ وذلك لمحصول عمى أعمى محصول من قرون البسمة ال دون اضافة أي اسمدة كيماويةالنباتات بمركب االسكوبين او مركب باور ميكس

 .بمواصفات جيدة مقارنة بتوصية التسميد الكيماوى لمبسمة
.  صخر الفوسفات – فيمسبار – مخصبات حيوية – أحماض أمينية – تغذية ورقية –بسمة :- الكممات الدالة 

 

 


