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Abstract 

This experiment was carried out during the two successive winter seasons of 2009/2010 and 2010/2011 at 

clay loam soil in the farm of Faculty of Agriculture, Moshtohor, Benha University, Kalubia governorate, Egypt 

to investigate the effect of N, P fertilizer levels and some bio-fertilizer types which included Rhizobium, 

Phosphorein and Rhizobium plus Phosphorein in combination with mineral N and P fertilizers on vegetative 

growth and chemical composition of plant foliage as well as green pods yield and its components and dry seeds 

yield of pea plants cv. Master B. These treatments were arranged in complete randomized blocks design with 

four replicates. The results revealed that application of 100% and 50% of the recommended dose for both N at 

(40 and 20 kg N/fed.) and P at (31 and 15.5 kg P2O5/fed.) in the form of combination Rhizobium and 

Phosphorein significantly increased stem length, number of leaves and branches/plant, fresh, dry weight/plant, 

But delayed flowering, Also, it showed an increment in Photosynthetic pigments of leaves (chlorophyll a, b and 

a+b as well as carotenoids), N, P, K and crude protein percentage of foliage, number and weight of pods/plant, 

total green pod yield, average pod length, pod diameter, pod weight, number and weight of seeds/pod, netting 

percentage, weight of 100 dry seeds, N, P, K and protein percentage in pea seeds and dry seed yield followed by 

(Rhizo. + Phosp. + 25% of N + P2O5), (Rhizo.+ 100% N), (Rhizo. + 50% N), (Phosp. + 25% P2O5), (Rhizo. 

+25% N), mineral fertilizers with combination of nitrogen and phosphorus in a recommended levels then bio-

fertilizers (Rhizobium and Phosphorein) compared to the both seasons.  

 
Key words: Pea, Bio-fertilizer, Rhizobium, Phosphorein, NP fertilizer 

 

Introduction 

 

It has been recognized that fertilizers are effective 

means to increase the yield of vegetable crops to 

reduce the shortage in food supplies especially in 

countries with population of high density. 

Bio-fertilizers are microorganisms that help 

plants to grow by increasing the quantity of nutrients. 

Since these fertilizers contain living microorganisms, 

it increases or promotes the supply of important 

nutrients crucial for the overall productivity of the 

soil. An increasing number of farmers and 

agriculturists are turning to the use of bio-fertilizers 

as these are gentler on the soil as against chemical 

fertilizers (Mahdi et al. 2010). 

Nitrogen and phosphorus fertilization are among 

the most important agricultural treatments that 

affecting the yield of unit area. Nitrogen is the most 

commonly used mineral nutrient. It is important for 

protein production. It plays a pivotal role in many 

critical functions (such as Photosynthesis) in the 

plant and is a major component of proteins these 

amino acids are then used in forming protoplasm, the 

site of cell division and plant growth. Nitrogen is 

necessary for enzymatic reactions in plants since all 

plant enzymes are proteins. It is a necessary 

component of several vitamins, e.g., thiamine, niacin 

and riboflavin nitrogen is part of the nucleic acids 

(DNA and RNA) (Marschner, 1995). Phosphorus is 

one of the essential elements needed for its favorable 

effect on photosynthesis (Repka, 1979), its inclusion 

in vital compounds (Bidwell, 1979; Edmond et al, 

1981), its importance in enzymatic system and its 

role in division and development of meristematic 

tissues (Bieleski, 1973) as for organic and inorganic 

fertilizers,Yagodin (1984). 

Therefore, the present study aimed to investigate 

the effect of NP fertilization with three treatments of  

Bio-fertilizers Rhizobium, Phosphorein and their 

mixture on pea plant growth , chemical composition 

and green pod yield and its components as well as  

dry seed yield and seeds quality. Such study aimed 

also to decrease the pollution resulting from using 

mineral fertilizers by the application of bio-

fertilizers. 

 

Materials and Methods 

 

The present experiment was conducted in the 

farm of Faculty of Agriculture, Moshtohor, Benha 

University, Egypt to evaluate the effect of NP 

fertilizers levels and three biofertilizers on growth 

and chemical constituents of plant foliage as well as 

green pod and dry seed yield on pea (Pisum sativum 

L) cv. Master B. 

The soil of the experimental field was clay loam 

in texture (3.41% coarse sand, 16.79% fine sand, 

34.85% silt and 40.90% clay) having 2.87 CaCO3, 

82.51 ppm available N, 2.00 ppm available P, 219.85 

ppm exchangeable K with 7.2 PH. Maximum mean 



298                                                                                                                             El Nagar, M.M. et al. 

Annals of Agric. Sci., Moshtohor, Vol. 50 (3) 2012. 

temperature rose up to 25.37 and 26.64
O
C, while 

minimum mean temperature gone up to 5.01 and 

5.15
O
C during first and second winter season of crop, 

respectively. Relative humidity was also remained 

more or less similar during both years maximum 

mean humidity rose up to 83% and 85% while 

minimum humidity gone up to 72% and 71% during 

first and second winter season of crop, respectively. 

Seeds were sown on November 1
st
, 2009/2010 and 

November 6
th

, 2010/2011, respectively on both sides 

of ridge 4 m long and 60 cm wide. Seeds were drilled 

at spacing averaged 7 cm apart. Each experimental 

plot consisted of 4 ridges. The area of each plot was 

9.6m
2
.  

Seeds were inoculated directly before sowing 

with Rhizobium (Rhizobium leguminosarum) or 

Phosphorien (Bacillus megatherium var. 

phosphaticum) or their mixture. These spores were 

originally extracted by the Department of 

Microbiology, National Research Center, Dokki, 

Cairo. Then seeds were sown in the moderately moist 

soil. Nitrogen was applied in the form of ammonium 

sulfate (20.6% N), Phosphorus in the form of 

calcium superphosphate (15.5% P2O5) and potassium 

in the form of potassium sulfate (48%K2O) at rate of 

50 kg K2O/ fed. The different amounts of fertilizers 

were added at two equal doses three and six weeks 

after seed sowing. 

The current study was included 16 treatments as 

follows: 

1- Control (without any fertilizers addition  or 

inoculation with biofertilizers). 

2- 40 Kg N/fed + 31 Kg P2O5 /fed. 

3- 0 Kg N/fed. +0 Kg P2 O5 /fed. + Rhizobium at 

300 g/fed. 

4- 0 Kg N/fed. + 0 Kg P2O5/fed. + Phosphorien at 

300 g/ fed. 

5- 0 Kg N/fed. + 0 Kg P2 O5 /fed. + Rhizobium + 

Phosphorien at 300 g for each of them/fed. 

6- 0 Kg N/fed. +31 Kg P2 O5 /fed. + Rhizobium at 

300 g/fed. 

7- 10 Kg N/fed. +31 Kg P2 O5 /fed. + Rhizobium at 

300 g/fed. 

8- 20 Kg N/fed. + 31 Kg P2 O5 /fed. + Rhizobium at 

300 g/fed. 

9- 40 Kg N/fed. + 31 Kg P2 O5 /fed. + Rhizobium at 

300 g/fed. 

10- 40 Kg N/fed. + 0 Kg P2O5/fed. + Phosphorein at 

300 g. / fadden. 

11- 40 Kg N/fed. + 7.75 Kg P2O5/fed. + Phosphorein 

at 300 g/fed. 

12- 40 Kg N/fed. + 15.5 Kg P2O5/fed. + Phosphorein 

at 300 g/fed. 

13- 40 Kg N/fed. + 31 Kg P2O5/fed. + Phosphorein at 

300 g/fed. 

14- 10 Kg N/fed. + 7.75 Kg P2 O5 /fed. + Rhizobium 

+ Phosphorein at 300 g for each of them/fed. 

15- 20 Kg N/fed. + 15.5 Kg P2 O5 /fed. + Rhizobium 

+Phosphorein at 300 g for each of them/fed. 

16- 40 Kg N/fed. + 30 Kg P2 O5 /fed. + Rhizobium+ 

Phosphorein at 300 g for each of them/fed. 

 

Data recorded. 

 

a- Vegetative growth characters. 

A random sample of five plants from each 

experimental plot was taken at full blooming stage 

i.e., after two weeks from the second addition of 

mineral fertilizers. The following data were recorded: 

Stem length. It was measured from the highest point 

of the plant up to the first node above the soil 

surface, Number of branches and leaves per plant. 

Fresh weight per plant, it was calculated for each of 

stem, leaves and total fresh weight of plant. Dry 

weight per plant, the above ground vegetative parts 

were oven dried at 70
o
C to a constant weight and 

then the dry weight per plant was calculated. 

 

b- Flowering behavior. 

Number of days from sowing till the anthesis of 

the first flower was determined in a representative 

sample of three plants which were labeled at each 

plot for this purpose. 

 

c- Chemical constituents of plants foliage. 

1. Chlorophyll a, b and total chlorophyll (a+b) 

as well as carotenoids were colorimetrically 

determined as described by A.O.A.C (1970) in fresh 

samples from the fourth upper leaf at 7 weeks after 

sowing.  

2. Each of N, P and K were determined in the 

dry matter of the different plant parts for plant 

foliage. Total Nitrogen, it was determined in the 

digested dry matter of plant leaves using 

microkjeldahl method according to Pregl (1945). The 

Phosphorus was determined by using 

spectrophotometer method as described by John 

(1970). The Potassium was determined by using 

flame photometer method as described by Brown and 

Lilleland (1946). 

 

d. Green pod yield and its components. 

At harvest time (75 days after seed sowing), 

reproductive characteristics were recorded by using 

number and weight of green pod taken from each 

plot, hence, average number of green pods/plant, 

green pods yield/plant and total yield of green pods 

(ton/fed.) were calculated. 

 

e. Physical and chemical fruit quality. 

In order to record the physical pod characters, 

random samples of 20 pods were taken from every 

plot and the following data were recorded: Average 

pod length, pod diameter and pod weight, number of 

seeds/pod, fresh seed weight per pod, netting 

percentage (total weight of green seeds/total weight 

of green pods X 100), weight of 100 seeds (seed 

index), and dry seeds yield/fed. 
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For chemical determination, representative 

sample of 100 g. of green seeds were taken from 

each treatment and oven dried and total nitrogen, 

phosphorus and potassium were determined. The 

previously determined total nitrogen content in dry 

matter of plant foliage and seeds was used for 

calculating total crude protein percentage in seeds by 

multiplying N-values by 6.25.  

All the obtained data were statistically analyzed 

according to Gomez and Gomez (1984).  

 

Results and Discussion 

 

Effect of nitrogen, phosphorus fertilizer levels and 

bio-fertilizer inoculation as well as their 

combination on: 

a.  Vegetative growth characteristics: 

Results in Table 1 show the effect of NP 

fertilizer, biofertilizer types and its combination on 

pea plants morphological characters expressed as 

stem length, leaves number/plant, number of 

branches, fresh and dry weight/plant in the two 

seasons of study. Such data indicate that there was a 

significant increase in the aforementioned parameter 

with NP fertilizer over the control. Such trend was 

noted by different workers among them Ismail 

(2002), Dawa et al. (2003), Gabr et al. (2007) and 

Youssef (2007). Favorable effects of NP application 

on vegetative growth could be expected, since 

nitrogen is known as an essential plant nutrient and 

plays a major role in nucleic acids and protein 

synthesis, cell division and elongation and 

protoplasm formation (Marschner, 1995). Also, the 

promoting effect of phosphorus fertilizer on growth 

characters may be due to the role of phosphorus in 

the enzyme systems necessary for energy transform 

in photosynthesis and respiration as well as its 

essential role in division and development of 

meristemic tissues. In addition, phosphate leads to 

enhancing photosynthesis (Repka, 1979). 

Concerning the effect of biofertilizer types, the 

same data in Table 1 showed that there were a 

significant increase in vegetative growth 

characteristics due to using biofertilizer types either 

rhizobium or phosphorein compared with the control 

(uninoculated seeds) in the two seasons. In addition, 

it was observed that using the mixture of rhizobium 

and phosphorein was more effective compared with 

any one alone. Obtained results were in agreement 

with previous investigations reported by Ismail 

(2002), Dawa et al. (2003), Gabr et al. 

(2007),Youssef (2007), Yifru et al. (2007) and  

Mishra et al. (2010). These observation might 

indicate that microorganisms as rhizobium which has 

the nitrogenase enzyme that combines gaseous 

nitrogen with hydrogen to produce ammonia (Mishra 

et al. 2010) and phosphorein which increasing the 

availability of P in soil. Also, they have ability to 

supply the pea plants with phytohormones. All of 

these minerals and hormones could increase the 

growth of plants (EL-Shmma, 2000).  

The combination between the biofertilizer types 

and NP fertilizers were significantly increased the 

vegetative growth characteristics in the two seasons. 

The highest values in these parameters were obtained 

from using rhizobium plus phosphorein with 50% or 

100% NP fertilizers. Similar finding was 

demonstrated by Ismail (2002), Gabr et al. (2007), 

Yossef (2007) and Jitender (2011). Obtained results 

might be due to the seed inoculation with biological 

fertilizers in addition to N application was found to 

increase roots nodulation. Moreover, phosphate 

dissolving bacteria presses the ability to bring 

insoluble phosphates in soluble forms by securing 

organic acids such as formic, acetic and lactic acid. 

These acids lower the pH and bring about the 

dissolution of bonds forms of phosphate and render 

them available for growing plants (Sherif et al., 

1997). 

 

b. flowering behavior. 

The effect of NP fertilizer and biofertilizer types 

on flowering time of pea plants was given in Table 2. 

Data revel that NP fertilizers delayed the flowering 

compared to the control. These results were in the 

same direction as reported by Gabr et al. (2007) on 

pea and Kamel (2006) on sweet corn. Such results 

might be attributed to the stimulation effects of 

nitrogen on the vegetative growth characters that, 

consequently, resulted in delaying the flowering 

Gabr et al. (2007). 

Flowering traits, listed in Table 2 indicate that the 

inoculation of pea seeds with the mixed biofertilizers 

or with rhizobium alone caused a significant delay of 

flowering. While, the inoculation of pea seeds with 

phosphorein pushed plants to flower earlier 

compared with the control in both seasons. Similar 

results were obtained by Dawa et al. (2003), Gabr et 

al. (2007) on pea and Zaman et al. (2011) on 

chickpea.  

 

In this respect, the combination between the 

biofertilizer types and NP fertilizers delayed the 

flowering compared to the biofertilizer types or the 

control. The obtained results are in the same 

direction reported by Gabr et al. (2007) and Jitender 

(2011). These results could be attributed to the 

effects of the symbiotic nitrogen fixing bacteria on 

the morphology and physiology of the root system 

which promoted the vegetative growth to continue 

for a longer time and hence delayed flowering (Gabr 

et al., 2007). Also, phosphorein is increased the 

availability of P in soil which important in metabolic 

process, blooming and flower development, because 

it is a main constituent of energy compounds (ATP 

and ADP), phospholipids, nucleic acids, nucleotides 

and enzymes (Dhillon, 1978). 
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Table1. Effect of biofertilizers, nitrogen and phosphorus mineral fertilizers and their combination on vegetative growth characteristics 

 

Season 2009 - 2010 2010 -  2011 

Treatments Stem length 

(cm) 

Leaves 

number 

No.of 

branches 

Fresh weight 

(g) 

Dry weight 

(g) 

Stem length 

(cm) 

Leaves 

number 

No.of 

branches 

Fresh 

weight (g) 

Dry 

weight (g) 

Control 28.39   6.06 1.20 27.54 3.76 29.65   8.00 1.06 33.64 4.33 

100% N+P 43.94 11.06 1.75 46.79 5.98 41.43 12.44 1.63 50.98 6.26 

Rhizobium 31.59   7.06 1.42 32.42 4.64 35.33   8.64 1.4I 37.38 5.42 

Phosphorien 32.75   6.81 1.42 30.79 4.42 33.93   8.59 1.45 36.70 5.32 

Rhizo. + 0% N 37.87   9.13 1.44 36.56 5.28 40.35 10.56 1.47 41.50 5.13 

Rhizo. + 25% N 45.02 11.06 1.94 52.39 7.52 47.03 12.44 1.81 57.30 6.59 

Rhizo. + 50% N 51.89 13.00 2.94 59.04 8.46 53.88 14.38 2.69 63.90 7.76 

Rhizo. + 100 %N 52.62 12.88 2.75 58.95 8.43 54.35 14.31 2.75 64.03 7.67 

Phosph.+ 0% P 43.72   9.38 1.69 38.69 5.54 43.38 10.81 1.50 43.65 5.39 

Phosph. + 25% P 43.85 10.94 1.88 50.37 7.28 44.03 12.31 1.69 55.31 6.41 

Phosph. + 50% P 47.44 12.06 2.38 53.08 7.63 47.68 13.44 2.25 58.75 7.20 

Phosph. + 100% P 48.02 12.50 2.63 53.97 7.73 47.90 13.88 2.44 58.92 7.47 

Rhizo.+ phosp.+ 0% N,P 41.24 11.00 1.63 37.82 5.42 43.48 12.38 1.50 42.73 6.46 

Rhizo.+ phosp.+ 25% N,P 52.92 13.31 2.19 61.44 8.80 55.93 14.69 2.06 66.41 8.03 

Rhizo.+ phosp.+ 50% N,P 58.19 13.63 2.81 65.94 9.52 60.68 15.06 2.81 71.15 9.22 

Rhizo.+phosp.+100% N,P 57.87 13.75 2.88 66.48 9.55 60.35 15.19 2.75 71.40 9.04 

L.S.D at   0.05 3.308 0.58 0.23 3.03 0.47 3.18 0.49 0.266 2.84 0.93 
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Table2. Effect of bio-fertilizer, nitrogen and phosphorus mineral fertilizers and their combination on flowering time of pea plants 

 

Season   

 
2009 - 2010 2010 -  2011 

Treatments 
Characters  

Treatments 

Days to the first flower 

 

Days to the first flower 

 Control 30.50    32.50   
100% N+P 34.25   35.00  

Rhizobium 32.50   34.00  
Phosphorien 30.50   31.25   

Rhizo. + 0% N 32.25   34.75  

Rhizo. + 25% N 33.25   35.50  
Rhizo. + 50% N 33.25    35.50  

Rhizo. + 100 %N 33.50   35.75   
Phosph.+ 0% P 32.00   33.50   

Phosph. + 25% P 31.75   34.50   
Phosph. + 50% P 31.75   33.25   

Phosph. + 100% P 31.75   33.00   

Rhizo.+ phosp.+ 0%    N,P 34.25   35.25   
Rhizo.+ phosp.+ 25%  N,P 34.25   35.50   

Rhizo.+ phosp.+ 50% N,P 34.50   35.75   
Rhizo.+ phosp.+ 100% N,P 35.50   36.25   

L.S.D at   0.05 1.07 0.86 
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Table3. Effect of biofertilizers, nitrogen and phosphorus minerals fertilizers and their combination on photosynthetic pigments of pea leaves 

 

Season 2009 – 2010 2010 -  2011 

Treatments 

Chlorophyll 

A mg/100 g 

f.w) 

Chlorophyll B 

(mg/100 g f.w) 

Total chlorophyll 

(a+b) (mg/100 g 

f.w) 

Carotenoids 

(mg/100 g f.w) 

 

Chlorophyll A 

(mg/100g f.w) 

Chlorophyll B 

(mg/100 g f.w) 

Total 

chlorophyll 

(a+b) (mg /100 

g f.w) 

Carotenoids 

(mg / 100 g f.w) 

 

Control 60.20 32.77 92.97 53.62 63.01 34.63 97.64 53.62 

100% N+P 70.11 41.21 111.32 55.51 72.13 43.18 115.30 63.84 

Rhizobium 66.16 36.59 102.75 54.41 67.58 38.50 106.08 58.43 

Phosphorien 64.59 35.02 99.60 53.03 65.33 36.95 102.28 55.94 

Rhizo. + 0% N 68.32 39.27 107.59 58.12 70.25 41.20 111.45 61.11 

Rhizo. + 25% N 73.08 43.93 117.01 60.38 75.03 45.88 120.90 63.38 

Rhizo. + 50% N 75.01 47.19 122.20 62.45 77.03 48.7 125.73 65.38 

Rhizo. + 100 %N 75.51 47.99 123.50 62.51 80.45 51.93 132.38 65.47 

Phosph.+ 0% P 70.53 41.38 111.91 58.72 72.43 43.33 115.75 61.66 

Phosph. + 25% P 70.70 42.66 113.36 59.00 72.75 44.68 117.43 61.99 

Phosph. + 50% P 71.60 44.89 116.49 61.59 75.10 47.83 122.93 64.59 

Phosph. + 100% P 72.27 45.71 117.98 62.48 76.28 51.50 127.78 65.51 

Rhizo.+ phosp.+ 0%    N,P 71.97 42.56 114.53 60.18 74.51 44.58 118.51 63.19 

Rhizo.+ phosp.+ 25%  N,P 76.77 45.61 122.38 61.73 76.41 47.55 126.24 64.69 

Rhizo.+ phosp.+ 50% N,P 79.12 49.54 128.66 63.65 80.55 51.48 132.03 66.61 

Rhizo.+ phosp.+ 100% 

N,P 
79.70 50.51 130.21 63.41 82.15 52.48 134.63 66.32 

L.S.D at   0.05 1.87 1.59 2.69 1.35 1.63 1.28 2.40 1.21 
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C- Chemical composition of plant foliage: 

 

Photosynthetic pigments: 

Data recorded in Table 3 show the effect of NP 

fertilizer, seed inoculation with bio-fertilizers 

(rhizobium and phosphorein) and their combination 

on photosynthetic pigments (chlorophyll a, b and 

carotenoids) during both seasons of study. Results in 

current study indicate clearly that all photosynthetic 

pigments of pea (chlorophyll a, b and a+b as well as 

carotenoids) were significantly affected by NP 

fertilizers compared to the control in both seasons.  

These results are in accordance with those 

reported by Mansour (2000), Gabr et al (2007) and 

Youssef (2007). The increments in chlorophyll and 

carotenoids with the addition of NP fertilizers may 

be probably due to that nitrogen is a constituent of 

chlorophyll molecule. Phosphorus has enhancing 

influence on photosynthesis and respiration (Edmond 

et al. 1981). 

Concerning the effect of biofertilizer types, the 

same data in Table 3 show significant increase in this 

characteristics due to using biofertilizer types either 

rhizobium or phosphorein compared with the control. 

Similar results were obtained on pea by Zhagloul et 

al. (1988), EL-Mansi et al. (2000), Gabr et al. (2007) 

Youssef (2007), on spinach El-Assiouty and Abo-

Sedera (2005) on Vigna unguiculata., Arumugam et 

al. (2010). This increase may be due to an increase in 

stomatal conductance, photosynthesis, transpiration 

and enhanced plant growth (Rajasekaran et al., 2006) 

or due to the presence of large and more numerous 

bundle sheath chloroplasts in the inoculated leaves 

(Krishna and Bagyaraj, 1984). 

 

The combination between the biofertilizer types 

and NP fertilizers show that the photosynthetic 

pigments were significantly increased with using 

rhizobium, phosphorein plus NP fertilizers more than 

biofertilizer types or chemical fertilization alone or 

the control in the two seasons. Similar findings were 

demonstrated by Ismail (2002) and Gabr et al. (2007) 

on pea and El-Assiouty and Abo-Sedera (2005) on 

spinach. 

 

Mineral and organic constituents: 

Data tabulated in Table 4 show the effect of NP 

fertilizer and bio-fertilizer types as well as their 

combination on NPK and crude protein, percentage 

in plant foliage during both seasons of study. Results 

reveal that the highest increments in the 

concentration of N, P, K and crude protein in pea 

plants foliage were obtained by application of N and 

P fertilizers compared to the control during both 

growing seasons of this study. These results coincide 

with those reported by Kanaujia et al., (2000), 

Mansour (2000), Dawa et al. (2003) and Sarg and 

Sawsan (2004). Such enhancing effect of N and P 

fertilizers in this concern may be due to the 

increasing availability of N and P in growth media 

and the high absorbing efficiency of pea roots due to 

the application of such fertilizers (Mansour, 2000). 

 

Table4. Effect of biofertilizers, nitrogen and phosphorus minerals fertilizers and their combination on N, P, K 

and crude protein percentage of pea foliage 

Season 2009 - 2010 2010 -  2011 

Treatments N% P% K% 
Total crude 

protein % 
N% P% K% 

Total crude 

protein % 

Control 1.50 0.32 0.72   9.34 1.73 0.38 1.02 10.83 

100% N+P 3.03 0.44 1.67 19.31 3.34 0.48 1.85 20.84 

Rhizobium 2.15 0.39 0.87 12.83 2.26 0.40 1.13 14.13 

Phosphorien 1.68 0.41 1.04 10.78 1.95 0.44 1.34 12.16 

Rhizo. + 0% N 2.45 0.39 1.13 14.27 2.52 0.44 1.20 15.72 

Rhizo. + 25% N 3.17 0.42 1.36 19.13 3.27 0.47 1.41 20.42 

Rhizo. + 50% N 3.31 0.44 1.54 20.52 3.51 0.49 1.58 21.91 

Rhizo. + 100 %N 3.45 0.45 1.66 22.66 3.73 0.50 1.70 23.28 

Phosph.+ 0% P 2.42 0.44 1.52 15.22 2.66 0.52 1.56 16.61 

Phosph. + 25% P 2.93 0.51 1.53 17.70 3.08 0.58 1.63 19.23 

Phosph. + 50% P 3.07 0.55 1.71 18.58 3.18 0.62 1.77 19.88 

Phosph. + 100% P 3.15 0.60 1.73 19.03 3.28 0.66 1.81 20.48 

Rhizo.+ phosp.+ 0% N,P 2.61 0.50 1.66 15.72 2.74 0.57 1.73 17.11 

Rhizo.+ phosp.+ 25% N,P 3.20 0.59 1.70 19.50 3.35 0.66 1.80 20.91 

Rhizo.+ phosp.+ 50% N,P 3.32 0.63 1.90 21.44 3.65 0.69 1.95 22.81 

Rhizo.+ phosp.+ 100% N,P 3.68 0.64 1.99 21.88 3.85 0.71 2.04 24.05 

L.S.D at   0.05 0.16 0.045 0.127 0.998 0.13 0.014 0.10 0.81 

 

The same data presented in Table 4 clearly show 

that the concentration of N, P, K and crude protein in 

pea plant foliage were significantly affected by using 

biofertilizer types either rhizobium or phosphorein 

compared with the control. In this connection using 

the mixture of rhizobium plus phosphorein reflected 

the highest N, P, K and crude protein percentage 

compared with using each of them alone. Similar 
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results were obtained by Kanaujia et al. (2000), 

Geneva et al. (2006) and Gabr et al. (2007). 

The combination between mineral and 

biofertilizer types significantly increased the N, P, K 

and crude protein percentage of pea plant foliage. 

These results were true in the first and second 

seasons. In this regard, the combination between 50 

and 100% of the recommended dose of N and P with 

the mixture of tested bio-fertilizers exhibited the 

highest values for all assayed mineral and organic 

constituents during both seasons of growth. These 

results could be attributed to the increasing N and P 

levels with microorganisms like rhizobium 

dissolving microorganisms like phosphorein increase 

the soil fertility and absorbing capacity of roots 

which in turn increase the foliage contents of N, P, K 

and protein contents. Similar results were obtained 

by Sarg and Sawsan (2004) on sweet pea, EL-

Shamma (2000) on dry bean and Fatima et al. (2007) 

on soybean. 

 

Yield and its components:  

Data presented in Table 5 show the effect of NP 

fertilizers ,bio-fertilizer rhizobium and phosphorein 

as well as their combination on total produced yield 

and its components i. e., number and weight of pods / 

plant, total green pod yield as well as dry seeds yield 

/ fed. In this regared, all previous characters were 

significantly increased by application of N and P 

fertilizers at 100% of the recommended dose 

compared to the control during both growing seasons 

of this study. Similar findings were demonstrated by 

Ali (2000), Mansour (2000), Ismail (2002), Sarg and 

Sawsan (2004), Elkhatib et al. (2007), Gabr et al. 

(2007) on pea and Haque (2011) on tomato. The 

improving effect of NP fertilizers might be due to 

excess supply of available nutrients through the 

application of NP fertilizers which connected with 

good plant growth (Table 1) the highest 

photosynthetic pigments content in plant leaves 

(Table 2) and the highest minerals content (Table 3). 

Hence, such vigorous growth, good nutritional plant 

status and higher photosynthetic pigments content 

resulted, in turn in increasing the amount of 

metabolites synthesized and dry matter accumulation 

by the plant and also in the increase in average pod 

weight, green pod yield and its components. 

With regard to the effect of biofertilizer types, the 

same data in Table 5 show significant increase in 

total green pod and dry seed yield/fed. as well as 

yield components due to using biofertilizer types 

either rhizobium or phosphorein compared with the 

control in the two seasons. In addition, the highest 

stimulating effect was recorded in case of inoculation 

the seed pre-sowing with mixture of rhizobium and 

phosphorein compared with using each of them 

solely. Results obtained in current investigation are 

in harmony with those of Ismail (2002), Ali (2003), 

Dawa et al. (2003) and Gabr et al. (2007), Yifru et 

al. (2007) and Mishra et al. (2010) all working on 

pea, Hamed (2003) on faba bean, Fatma and Abdo 

(2003) on mung bean and Zaman et al. (2011) on 

chickpea. 

In this concern, data presented in Table 5 clearly 

show that the combination between mineral (NP) and 

biofertilizer types significantly increased the total 

produced yield and its components either per plant or 

feddan. Similar findings were demonstrated by Sarg 

and Sawsan (2004), Elkhatib et al. (2007), Gabr et al. 

(2007) and Jitender (2011) all working on pea, Fatma 

and Abdo (2003) on mung bean, and  EL-Gizawy 

and Mehasen (2009) on faba bean. These results 

might be expected on the basis that the different 

studied bacterial inoculants, probably, favored one or 

more of the beneficial influences, N2 fixation, 

acquisition of P and various micro-nutrients due to 

production of chelators and organic acid, producing 

adequate amounts of indole acetic acid which affect 

growth, morphology and physiology of roots and 

secretion of fungistic substances responsible for the 

inhibition of some pathogens like Alternaria and 

fusarium (Martin et al., 1989 and Jagnow et al., 

1991). 

 

Physical pods characteristics:  
Data recorded in Table 6 show the effect of N and 

P fertilizer, bio-fertilizers type and their combination 

of physical green pod characters expressed as 

average pod length, pod diameter, pod weight, 

number and weight of seeds/pod, netting percentage 

and weight of 100 dry seeds during both seasons of 

study. In this respect, the application of mineral 

fertilizer, i.e., N and P at the recommended dose 

significantly increased all studied physical pod 

characters of pea expressed as average pod length, 

pod diameter, pod weight, number and weight of 

seeds/pod, netting percentage and weight of 100- 

seeds compared with the control. Such enhancing 

effect in all measured physical pod characters as a 

result of using mineral fertilizers was agree with 

those reported by Ali (2000), Mansour (2000), Ismail 

(2002), Sarg and Sawsan (2004), Elkhatib et al. 

(2007) on pea and Elkhatib et al. (2009) on common 

bean. The favorable effect of N and P compound 

fertilizers may be directly owing to its simulative 

effect on plant vegetative growth as indicated in 

Table 1. 

 

Concerning the effect of biofertilizer types, the 

same data in Table 6 showed significant increase in 

all measured pod traits due to using biofertilizer 

types either rhizobium or phosphorein compared 

with the control (uninoculated seeds) in the two 

seasons. Furthermore using the mixture of tested bio-

fertilizers reflected the highest values compared with 

using each of them alone.  Obtained results were in 

harmony with those of Ismail (2002), Sarg and 

Sawsan (2004) and Mishra et al. (2010). 
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Table5. Effect of biofertilizers, nitrogen and phosphorus minerals fertilizers and their combination on total pea yield and its component 

 

Season 2009 – 2010 2010 - 2011 

Characters 

 

 

Treatments 

No. of 

pod/plant 

Fresh pod 

weight 

(g) 

Weight of 

green 

pods/plot 

(Kg) 

Weight 

of green 

pods/fed. 

(ton) 

Total dry 

seed yield 

Kg/fed. 

No. of 

pod / 

plant 

Fresh pod 

weight/ 

plant (g) 

Weight of 

green 

pods/plot 

(Kg) 

Weight of 

green 

pods/fed. 

(ton) 

Total 

dry seed 

yield 

Kg/fed. 

Control 4.00 3.12 1.80 1.574 384.29 4.23 13.95 2.02 1.77 429.07 

100% N+P 7.80 4.61 4.85 4.239 844.92 7.90 38.45 5.16 4.52 909.78 

Rhizobium 4.73 3.86 2.69 2.358 478.34 5.05 20.90 3.00 2.62 560.01 

Phosphorein 4.65 3.48 2.47 2.161 452.59 4.85 17.64 2.80 2.45 505.80 

Rhizo. + 0% N 6.35 4.14 3.12 2.726 498.93 6.50 28.72 3.38 2.95 568.47 

Rhizo. + 25% N 8.05 5.86 4.85 4.246 792.75 8.05 49.64 5.09 4.46 880.26 

Rhizo. + 50% N 8.58 6.08 5.54 4.848 990.66 8.60 54.70 5.80 5.08 1094.94 

Rhizo. + 100 %N 8.65 6.06 5.61 4.911 1012.26 8.70 55.12 5.88 5.14 1103.19 

Phosph.+ 0% P 6.80 4.59 3.57 3.128 585.06 6.88 33.57 3.83 3.35 666.68 

Phosph. + 25% P 7.40 4.86 4.06 3.553 679.41 7.50 38.39 4.32 3.78 773.76 

Phosph. + 50% P 8.30 5.20 4.81 4.207 729.75 8.25 45.48 5.07 4.44 827.76 

Phosph. + 100% P 8.38 5.13 4.88 4.268 819.00 8.33 45.44 5.15 4.50 903.00 

Rhizo.+ phosp.+ 0% N,P 7.18 4.86 4.02 3.515 677.25 7.30 37.35 4.28 3.75 773.49 

Rhizo.+ phosp.+ 25% N,P 8.45 6.37 5.32 4.653 916.95 8.45 56.25 5.54 4.85 1015.83 

Rhizo.+ phosp.+ 50% N,P 9.05 6.54 6.17 5.399 1015.68 9.05 61.61 6.42 5.62 1089.45 

Rhizo.+ phosp.+ 100% N,P 9.22 6.53 6.28 5.497 1090.11 9.05 62.61 6.53 5.71 1175.58 

L.S.D at   0.05 0.35 0.34 0.395 0073 65.14 0.31 3.35 0.41 0.08 63.72 
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Table6. Effect of biofertilizers, nitrogen and phosphorus minerals fertilizers and their combination on physical fresh pod characteristics 

 

Season  2009 - 2010  2010 -  2011 

                                                                                                                            

Characters    

  

 

Treatments 

Fresh 

pod 

length 

(cm) 

Fresh 

pod 

diameter 

(cm) 

Fresh 

pod 

weight/ 

plant 

(g) 

No. of 

seeds/ 

pod 

Fresh 

seed 

weight/ 

pod (g) 

Netting 

% 

Seed 

index 

(weight 

of 100 

seeds/g) 

Fresh 

pod 

length 

(cm) 

Fresh 

pod 

diameter 

(cm) 

Fresh 

pod 

weight 

(g) 

No. of 

seeds/ 

pod 

Fresh 

seed 

weight/ 

pod (g) 

Netting 

% 

Seed 

index 

(weight 

of 100 

seeds/g) 

Control 5.19  1.11  12.50 4.10  1.16  37.25  18.19  6.15  1.14  3.30 4.60  1.37  41.67  19.28  

100% N+P 7.16  1.33  35.96 7.35  2.13  46.26  23.40  8.12  1.38  4.87 7.80  2.44  50.12  25.36  

Rhizobium 5.78  1.15  18.23 5.00  1.60  41.41  22.27  6.73  1.28  4.14 5.35  1.87  45.12  24.10  

Phosphorein 5.66  1.18  16.20 4.70  1.37  40.30  20.77  6.57  1.22  3.64 5.15  1.60  44.08  21.35  

Rh. + 0% N 6.51  1.24  26.29 6.40  1.79  43.20 21.53  7.52  1.30 4.42 6.80  2.08  46.97  23.46  

Rh. + 25% N 8.11  1.37  47.15 8.60  2.56  43.80 24.76  9.25  1.43  6.17 9.05  2.93  47.59 26.64 

Rh. + 50% N 9.31  1.42  52.13 9.05  2.86  46.94  27.31  10.31 1.48  6.36 9.50  3.23  50.71  29.28  

Rh. + 100 %N 9.41  1.41  52.47 9.30  2.84  46.88  27.85  10.38  1.49 6.33 9.70  3.20  50.63  29.79 

Phosph.+ 0% P 7.01  1.26  31.18 7.08  1.96  42.69  23.06  7.89 1.33  4.88 7.33  2.27  46.54 25.02  

Phosph. + 25% P 7.65  1.28  35.91 7.50  2.15  44.31  23.26  8.59 1.36  5.12 7.85  2.47  48.19  25.29  

Phosph. + 50% P 8.34  1.34  43.11 8.10  2.36  45.47  26.19  9.66 1.42  5.52 8.55  2.72  49.39  28.25  

Phosph. + 100% P 8.71 1.39 42.93 8.35  2.34  45.66  26.83  9.81  1.46  5.46 8.75  2.71  49.57  28.84  

Rh.+ phosp.+ 0% N,P 7.72  1.26  34.87 7.20  2.18  44.93  26.11  8.70  1.35 5.12 7.55  2.49  48.77  28.14  

Rh.+ phosp.+ 25% N,P 8.73  1.38  53.82 9.20  2.97  46.62  26.26  9.85  1.47  6.63 9.55  3.35  50.39 28.23   

Rh.+ phosp.+ 50% N,P 9.65  1.41  59.13 9.50  3.25   49.69  30.32  10.62  1.50  6.81 9.90  3.64  53.47  32.28  

Rh.+ phosp.+ 100% N,P 9.72  1.45  60.21 9.55  3.25  49.85  30.09  10.75  1.53  6.83 9.95  3.64  53.62  32.16  

L.S.D at   0.05 0.38 0.06 3.43 0.48 0.18 1.36 .27 0.36 0.06 0.33 0.34 0.01 1.33 .15 
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The combination between mineral and 

biofertilizer types were significantly increased all of 

these previous pod physical characteristics in the two 

seasons. These results might be explained on basis 

that promoting effects of biofertilizer and minerals 

fertilizers together on growth of pea plants which 

were reflected on the increasing of pod physical 

characteristics. Many investigators, working on 

different vegetable crops, emphasized the beneficial 

effects of the combination between inoculation with 

biofertilizers and mineral fertilizers application as 

Sarg and Sawsan (2004), Elkhatib et al. (2007) and 

Jitender (2011) on pea and Merghany (1999) on snap 

bean, EL-Shamma (2000) on dry bean, Fatma and 

Abdo (2003) on mung bean and EL-Gizawy and 

Mehasen (2009) on faba bean. 

 

Seed chemical quality characteristics: 

Data in Table 7 showed the effect of mineral NP 

fertilizer and biofertilizer types and their 

combination on chemical seed constituents. In this 

respect, the concentration of N, P, K and crude 

protein in pea seeds was significantly increased by 

application of N and P fertilizers compared to the 

control during both growing seasons of this study. 

Similar results were obtained by Mansour (2000), 

Ismail (2002), Elkhatib et al. (2007), and Youssef 

(2007) on pea, Elkhatib et al. (2009) on common 

bean, and Rugheim and Abdelgani (2012) on faba 

bean. Such improving effect of the NP fertilizers is 

mainly attributed to the enhancing effect of these NP 

fertilizers on photosynthesis assimilation rate, 

increasing the absorption of NPK by roots and 

accumulation of it in morphological parts (Table, 1) 

and consequently in produced seeds. 

Such data in Table 7 clearly show that the 

concentration of N, P, K and crude protein in pea 

seeds was significantly affected by using biofertilizer 

types either rhizobium or phosphorein compared 

with the control. In this respect using their mixture 

reflected the highest concentration for all assayed 

chemical constituents of seed compared with each of 

them alone. Similar results were obtained by EL-

Mansi et al (2000), Ismail (2002), Youssef (2007), 

Gue et al. (2012) and Hameda et al. (2012) all 

working on pea and Rugheim and Abdelgani (2012) 

on faba bean. These results could be attributed to the 

significant effect and role of rhizobium and 

phosphorein in fixing N2 and transforming the fixed 

form of P and increasing the uptake of nitrogen and 

phosphorus which helps in increasing the minerals of 

seeds. 

The combination between mineral and 

biofertilizer types significantly increased the 

concentration of N, P, K and crude protein in pea 

seeds in the two seasons (Table 7). These results 

were in harmony with those obtained by some 

research workers as Ismail (2002) and Youssef 

(2007). 

 

Table7. Effect of biofertilizers, nitrogen and phosphorus minerals fertilizers and their combination on N, P and 

K content of pea seeds 

Season 2009 - 2010 2010 -  2011 

Characters 

Treatments 

N% 

 

P% 

 

K% 

 

Total crude 

protein % 

N% 

 

P% 

 

K% 

 

Total crude 

protein % 

Control 2.77 0.48 1.31 17.28 3.23 0.53 1.46 20.16 

100% N+P 4.27 0.62 2.22 26.69 4.73 0.69 2.29 29.58 

Rhizobium 3.13 0.55 1.34 19.58 3.68 0.60 1.50 23.00 

Phosphorien 2.83 0.57 1.55 17.69 3.36 0.65 1.68 20.97 

Rhizo. + 0% N 3.41 0.56 1.52 21.33 3.93 0.66 1.65 24.56 

Rhizo. + 25% N 4.15 0.58 1.89 25.92 4.64 0.68 2.04 29.00 

Rhizo. + 50% N 4.39 0.62 2.15 27.45 4.94 0.70 2.27 30.86 

Rhizo. + 100 %N 4.58 0.62 2.13 28.61 5.13 0.71 2.29 32.03 

Phosph.+ 0% P 3.51 0.64 2.03 21.95 4.05 0.74 2.16 25.28 

Phosph. + 25% P 3.97 0.67 2.05 24.83 4.47 0.79 2.15 27.91 

Phosph. + 50% P 4.06 0.73 2.30 25.34 4.58 0.83 2.34 28.61 

Phosph. + 100% P 4.15 0.77 2.25 25.92 4.66 0.88 2.36 29.11 

Rhizo.+ phosp.+ 0% N,P 3.59 0.69 2.20 22.41 4.12 0.79 2.30 25.75 

Rhizo.+ phosp.+ 25% N,P 4.23 0.76 2.24 26.44 4.74 0.88 2.33 29.59 

Rhizo.+ phosp.+ 50% N,P 4.54 0.80 2.42 28.34 5.04 0.91 2.53 31.47 

Rhizo.+ phosp.+ 100% N,P 4.74 0.83 2.39 29.61 5.24 0.91 2.52 32.77 

L.S.D at   0.05 0.23 0.045 0.15 1.47 0.21 0.014 0.14 1.29 
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 تأجير التسهيد الحيوى والهعدىي عمي ىهو و إىتاجيت البسمت

 
 أحهد سيد كاهل** - عبد الهىعن أحهد إسهاعيل* - فتحي أبو الىصر أبو سديرة* - ىاديت سعد شفشق* - ههراو هختار الىجار

 
جاهعت بىها – كميت الزراعت بهشتهر *  

. هصر-، وزارة الزراعت و استصلاح الأراضي، جيزة هركز البحوث الزراعيت - الهعهل الهركزى لمهىاخ الزراعي** 
 

 تيزرؼج نويج اهزراؼج تيشخِر خبيؽج 2011 / 2010 ّ 2010 / 2009ل اهيّسى اهشخّْ هؽبيٓ أخريح ُذٍ اهخخرتج اهحلويج خلا
يسخّيبح اهخسييد اهيؽدٌٓ تؽٌصرْ اهٌيخرّخيً ّاهفّسفّر ّاهخسييد اهحيّْ تنل يً اهريزّتيّى  يحبفعج اهلويّتيج تغرض دراسج خأثير– تٌِب 

ّاهفّسفّريً نل ؼوٓ حدث ّاهخوظ تيٌِى يػ الأسيدث اهيؽدٌيج تبهٌيخرّخيً ّ اهفّسفّر ّ خأثير ذهم ؼوٓ اهٌيّ اهخطرْ ّ اهخرنية اهنييبّْ 
 ُذٍ .هويخيّغ اهخطرْ هوٌتبح ّ نذهم أيطب يحصّل اهلرًّ اهخطراء ّ ينٌّبخَ ّ يحصّل اهتذّر اهخبفج يً اهتسوج صٌف يبسخر تٓ

  .اهيؽبيلاح خى خّزيؽِب فٓ كظبؼبح نبيوج اهؽشّائيج فٓ أرتػ ينرراح
يً اهيؽدل اهيّصٓ تَ يً اهخسييد تبلأسيدث اهيؽدٌيج يً اهٌيخرّخيً % 50أّ % 100ّهلد أعِرح اهٌخبئح أً اهخسييد تٌستج 

ّخوليح اهخلبّْ كتل اهزراؼج  (فداً/5أ2نخى ف15ّ¸5-31)ّ اهفّسفّر تيؽدل  (فداً/نخى 20ً-40)ّ ذهم فٓ اهٌيخرّخيً تيؽدل  ّاهفّسفّر
أؼظٓ زيبدث يؽٌّيج فٓ نل يً ظّل اهسبق ّؼدد الأّراق ّؼدد اهفرّغ هنل ٌتبح ّ  (اهفّسفّريً ّ اهريزّتيّى)تيخوّظ الأسيدث اهحيّيج 

أؼوٓ خرنيز هصتغبح اهتٌبء نيب أدْ ذهم اهٓ هخزُير تشنل يوحّع انذهم أدْ اهٓ خأخير ّ اهّزً اهظبزج ّاهخبف هويخيّغ اهخطرْ 
هٌتبح ّنذهم أؼظٓ ل  اهيخيّغ اهخطرْؼٌبصر اهٌيخرّخيً ّاهفّسفّر ّاهتّخبسيّى ّاهترّخيً اهخبى فٓاهٌستج اهيئّيج لاهطّئٓ تبلأّراق ّ

 نيب أؼظح ُذٍ اهيؽبيلاح زيبدث فٓ نل يً ظّل  هوٌتبح ّ يحصّل اهفداً يً اهلرًّ اهخطراء ّزً هولرًّ اهخطراءؼوٓأنتر ؼدد ّأ
ّ اهٌستج اهيئّيج هوٌيخرّخيً ّ اهفّسفّر  اهتذّر  ي100ًاهّزً اهخبف ل  ّّزً اهلرً ّؼدد ّ ّزً اهتذّر فٓ اهلرً ٌّستج اهخصبفٓ ّكظرّ

ّيحصّل اهتذّر اهخبفج هوفداً ثى خوٓ خوم اهيؽبيلاح اهيؽبيوج اهيحخّيج ؼوٓ الأسيدث اهيؽدٌيج يً ّ اهتّخبسيّى ّ اهترّخيً فٓ تذّر اهتسوج 
خسييد ٌيخرّخيٌٓ % 100ثى خبء تؽد ذهم اهريزّتيّى يػ  (اهفّسفّريً ّاهريزّتيّى)يػ الأسيدث اهحيّيج % 25اهٌيخرّخيً ّاهفّسفّر تٌستج 

ٌيخرّخيً ثى اهخسييد اهيؽدٌٓ يً % 25فّسفّر ثى اهريزّتيّى يػ % 25يً اهخسييد اهٌيخرّخيٌٓ ّاهفّسفّريً يػ % 50ّاهريزّتيّى يػ 
 .  اهٌيخرّخيً ّاهفّسفّر تبهٌستج اهيّصٓ تِب ثى اهخسييد اهحيّْ تدًّ إطبفبح هلأسيدث اهيؽدٌيج ّذهم تبهيلبرٌج تبهنٌخرّل

 


