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ABSTRACT 

Two field experiments were conducted during summer seasons of 2012 and 2013, at Seds Agric. Res 
Station in Beni Sewif Governorate to study the effect of some bio-fertilizers (PGPR) combined with mineral N, 
P and K fertilizer on the soybean cultivars (Giza 21, 35 and 111) productivity. Five microbial inoculants, 
Bradyrhizobium Japonicum strain 110 , Bacillus megatherium var phosphaticum (B6) , Bacillus subtilis , 
Serratia sp and  Psedumonas flurorescence combined with 1/3 mineral N and 1/2 P fertilizers were 
experimented  randomized complete block design with three replications was applied. Results showed that 
inoculated plant hosted the highest No. of nodules /plant for varieties Giza 35 and Giza 111, while cultivar Giza 
21 was the inferior. The highest increases in nodules dry weights were recorded in case of inoculation with bio-
fertilizers in all treatments specially the mixture of Bradyrhizobium Japonicum strain 110 + Bacillus 
megatherium + Pseudomonas fluorescence + Bacillus subtilis + Serratia sp. + 1/3 N +1/2 P + full K. The effect 
of all treatments studies were significant affected increase on CO2 for Giza 35, Giza 21 and Giza111. On the 
other hand, the effect of application bio-fertilizers combined with mineral fertilizers on height plant (cm) was 
significant for variety Giza 35, while the Giza 21 and Giza 111 no significant effect. Flowering and maturity 
were no significantly influenced by the main effect of bio-fertilization combined with inorganic fertilizers on 
soybean varieties. The application of bio-fertilizer and inorganic fertilizer led to significantly increase of No. 
seeds /plant for all soybean varieties, while the weight of seeds yield (Mg/kg) was significant increase for Giza 
35 and Giza 21. Concerning that the N content (mg/plant) and P concentration (%) in seeds of soybean 
inoculated with bio-fertilizers combined with mineral fertilization were no significant for Giza 35 and Giza 21, 
while the K concentration in seeds of soybean variety (Giz 21, 111 and 35) was significant. The effect of bio-
fertilizers combined with mineral fertilizers on oil content (%) was no significant affected for Giza 21, 35 and 
111, while the oil yield (kg /fed) was significant .respectively. From the above results could be recommend 
using bio-fertilizers and reduce the mineral fertilizers and cultivation soybean Giza 111 and 35 under the same 
conditions in the study.   

 
Key words: Bio-fertilizers (PGPR), Soybean cultivars quality, soybean productivity, macronutrients contents in 

seeds. 

Introduction 

Bio-fertilizers, particularly N-fixing bacteria, were suggested to reduce N-mineral fertilizer, Ewees and 
Abdel Hafeez, (2010).  Biological nitrogen fixation plays an essential role in crop establishment and yield, since 
no N fertilizer is applied and it fulfils most of plants need for nitrogen, Chen 2006).  The minimum germination 
(76.50 %) was recorded in the un-inoculated soybean were recommended nitrogen application. The increase in 
germination of seeds appears to be the result of improved soil productivity due to bacterial activity and 
availability of nutrients, Oad et al. (2004). Stefanescu and Palanciuc (2000) who also found greater seed yield of 
soybean crop due to Rhizobium japonicum inoculation. Tran et al. (2001) found that the nutrient contents of 
soybean plants, mainly N, P and K as well as soil available P and K were significantly improved by the 
application of  bio-fertilizer (Rhizobium fredii and Bradyhrizobium sp). Jha et al. (2005) found that application 
of half of the recommended dose of N and P along with Endogone duseii (VAM) and PGPRs resulted in the 
better performing PGPR were Pseudomonas fluorescent strains PF-I and PF-IV led to improve the soil available 
nutrients, especially N, after soybean crop harvest. Rhizobium seed inoculation alone significantly increased soil 
nitrogen content and soil available phosphorus compared to the control in both seasons, Hatim, (2013). 

 Soybean (Glycine max L.) is considered to be one of the most important oil seeds in the world. It can 
provide oils and vegetable protein suitable for feeding humans as well as animals. Soybean is the most 
important oil crop of world which contains about 18 to 22% cholesterol free oil with 85% unsaturated fatty acids 
and 38 to 42% protein (Ali et al., 2009). In Egypt, it is grown on an area of 15, 233  ha and its production is 43 
342  tons with an average seed yield of 2.84 tons ha-1 (FAO, 2010). The nitrogen demand of soybean can be 
supplied via biological nitrogen fixation through the inoculation with selected Bradyrhizobium 
japonicum/B.elkanii strains. Biological nitrogen fixation can reduced the need for N fertilizers, resulting in an 
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economy estimated in US$ 3 billion per crop season (Nicolás et al., 2006).  Arshad and Nasir (2010) found that 
the inoculation of soybean seeds with B. Japonicum resulted in enhanced the nodulation status, plant growth, 
pod biomass and yield of soybean. 

The objective of this study was the evaluation of different bio-fertilizer combined with low chemical 
fertilizers on productivity and quality of different soybean varieties. 

 

Materials and Methods  

Two field experiments were carried out in two successive summer seasons (2012 and 2013) at Seeds 
Agric. Station. Res. Center (ARC) in Beni Sewif Governorate, to study the effect of both plant microbial bio-
stimulants (Bacillus subtilis; Pseudomonas fluorescence; Serratia sp.; Bacillus megatherium) each applied 
individually and as a mixture of them in presence of Bradyrhizobium japonicum inoculation and half N –dose 
compared to a 1/3 N- dose. Soybean yield and its components, N, P and K contents in seed and soil biological 
activity in terms of CO2 were evaluated. 

Representative soil sample for the experimental unit was initially collected to determine some physical 
and chemical properties analysis are carried out according to Page et al., (1982) and Cottonie et al., (1982). The 
obtained data are presented in Table (1). 

 
Table 1: Some physical and chemical properties of the soil used 

Course sand (%) Fin sand ( %) Silt (%) Clay (%) Texture O.M (%) CaCO3 (%) CEC  mg/100g 

4.5 10.00 35.5 50.00 Clay  0.66 1.90 37.50 

pH  

(1:2.5) 

EC 

(dS/m) 

 

Available macronutrients (mg/kg) Field 
capacity (%) 

Witling 
point (%) 

Available 
water (%) 

ESP 

(%) 

N P K 39.55 19.90 20.65 17.80 

8.02 1.06 28 7.40 273.40 

     

        The experiment plot area was 3 X 3.5 m (1/400 fed). Soybean seeds were sown at 25 cm distance between 
plants and 50 cm between rows. Soybean seeds varieties were (Giza 111, 35 and 21). Nitrogen mineral fertilizer 
at the rate of 40 kg N fed-1 (full N dose) as control or according to the tested treatments as ammonium nitrate 
(33.33 % N) was applied in three split doses after soybean seedling. Potassium sulphate (48 % K2O) at the rate 
of 50 kg fed-1 and calcium super phosphate (15.5 % P2O5) at rates of 200 kg fed-1 or 100/fed for Co-inoculated 
treatments was applied basically during soil preparation. The developed soybean plants were exposed to foliar 
spray at 21, 42 and 52 days from sowing at the rate of 20 L culture mass rhizobia inoculums. Bradyrhizobium 
japonicum, stran 110 brought from bio-fertilizer unit Agric, Res. Microbial, Soil, Water and Environment, Res. 
Inst. Agric. Center Giza, Egypt. Rhizobia seed coating was applied for all treatments expect for the control 
treatment that received full dose of N, P and K.  
         Bacillus subtilis; Pseudomonas fluorescence and Serratia sp were grown on kings medium (King et al., 
1954) on a rotary shaker incubator for 3 days at 30Co up to reach the log phase (107 cfu ml-1). Each bacterial 
strain was applied either separately or all in combination as a liquid culture at the rate of 20 L fed-1 mixed with 
400 L water /fed  for soybean plants as a foliar spray.  
The experiment that comprises the fallowing treatments:  

1- control + N, P and K at  the recommended doses 
2- Bradyrhizobia japonicum (st 110) + 1/3 N + full dose P and K/fed 
3- Bradyrhizobia + Bacillus megatherium var phosphaticun + 1/3 N + 1/2 P + full K. 
4- Bradyrhizobia + Bacillus megatherium + Bacillus subtilis +1/3 N +1/2 P + full K /fed. 
5- Bradyrhizobia + Bacillus megatherium + Pseudomonas fluorescence +1/3 N +1/2 P + full K /fed. 
6- Rhizobia + Bacillus megatherium + Serratia sp. +1/3 N +1/2 P + full K /fed. 
7- Rhizobia + Bacillus megatherium + Bacillus subtilis + Serratia sp + Pseudomonas fluorescence +1/3 N 

+1/2 P + full K /fed. 
     Soybean rhizophere soil was sampled after 60 days from sowing to determine the soil biological activity in 
terms CO2 as described by Gaur et al. (1971).   

       At harvest after 150 days of sowing the following characters were recorded on a random sample of ten 
guarded plants from each plot:  
Plant height (cm),D.W. (g/plant),No. of pod/plant,No. seeds /plant,Weight of 100 seeds(g),N (%),P (%),K (%) 
,N (content mg /plant), Protein % (N % X 6.25) and Seed yield (Ton /fed).  
Oil seed percentage was treated by petroleum ether using Soxhlet apparatus according to A.O.C.S (1982). 
Root nodules number and dry weight of nodules/ plant. 
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Plant analysis:- 
 
        From each seeds, sample 0.5 g was digested using mixture of sulfuric (H2SO4) and perchloric (HClO4) 
acids (1:3) as described by Cottenie et al., (1982). Nitrogen was determined by micro Keldahl, according to 
Jackson (1973). Phosphorus was determined Spectrophotometrcally using ammonium molybdate/ stannus 
chloride method according to Chapman and Pratt (1961). Potassium was determined by a flame photometer, 
according to Page et al. (1982).    
     The experimental design was a randomized complete blocks with three replicates for each treatment. The 
obtained results were selected to statistically analysis according to Gomez and Gomez (1984).  

 

Results and Discussion  

 Nodulation status formed on the roots of different varities of soybean Giza 21, 35 and 111) as well as 
CO2 extent released in their rhizosphere were presented in Table (2). It is evident that  show that the No. of 
nodules /plant was significantly increased for variety Giza 35 and Giza 111, while Giza 21 was no significantly  
for all treatments. Among the treatments the maximum No. of nodules/plant reached  of 26.00 for Giza 21 , 
which  observed in the treatment that received Rhizobia + Bacillus megatherium + Pseudomonas fluorescence 
+ Bacillus subtilus + Serratia sp. 1/3 N +1/2 P + full K.  On the other hand the increase of dry nodules was 
attained due to  inoculation with bio-fertilization treatments specially the mixture of Rhizobia + Bacillus 
megatherium + Pseudomonas fluorescence + Bacillus subtilus + Serratia sp. 1/3 N +1/2 P + full K. (140.45 
mg/plant) in variety Giza 111.  The effect of bio-fertilization treatments the nodular tissues was significant for 
Gia 21 and Giza 111 expect Giza 35 was no significant. Nodulation phenotypic parameters as nodule weight per 
plant, N2 fixation capacity are dependent upon Rhizobium strain and affectivity of gene that effect on Nod-factor 
structure and also on availability of nutrients to the plant.   These results are in agreement with Tamiru et al. 
(2012) reported that nodule dry weight was significantly affected by the interaction of soybean variety and 
rhizobial strain. Bekere, and Hailemariam, (2012)  found that inoculation of the soybean crop with 
Bradyrhizobium produced significantly more nodule number, nodule volume and nodule dry weight per plant 
than uninoculated soybeans. Camacho et al. (2001) exhibited that some Bacillus spp. can enhance nodulation on 
bean plants when combined with a certain strain of symbiotic bacteria (R.tropici). Also, co-inoculation of faba 
bean with Rhizobium and  Pseudomonas putida, P. fluorescens and Bacillus cereus increased significantly the 
plant growth and nodulation status (Tilak et al., 2006).  

 
Table 2: Effect of bio-fertilizers on nodulation status of soybean root and CO2 evaluation in rhizophere . 

Treatments  No. of Nodules/plant Dry Nodules (mg/plant) CO2      mg/100g soil 
Varity  V 35 V 21 V111 V 35 V 21 V111 V 35 V 21 V111 

T 1  11.00 20.00 9.00 0.05 0.04 50.25 78.27 101.69 118.36 
 T 2  11.00 20.00 9.00 0.06 0.10 70.41 113.40 106.13 120.80 
T 3 12.00 21.00 9.00 0.10 0.11 75.62 118.54 106.28 144.92 
T 4 14.00 22.00 11.00 0.13 0.12 80.70 122.37 107.12 146.25 
T 5 18.00 23.00 13.00 0.13 0.13 90.54 126.60 117.20 146.57 
T 6 19.00 24.00 17.00 0.13 0.14 104.08 142.23 126.71 150.84 
7T  22.00 26.00 18.00 0.30 0.16 140.45 137.55 127.32 175.71 

L. S. D. 5 % 3.20 ns 2.00 ns 0.02 12.70 2.99 4.53 7.54 
 T1= control (recommended doses).     T2 = Bradyrhizobium Joponicum +1/3 N + full dose P and K.      T3 = Rhizobia + Bacillus 
megatherium + 1/3 N + 1/2 P + full dose K.      T4 = Rhizobium + Bacillus megatherium + Bacillus subtilus  + 1/3 N +1/2 P + full K.    T5 = 
Rhizobia + Bacillus megatherium + Pseudomonas fluorescence + 1/3 N +1/2 P + full K.   T 6 =  Rhizobium + Bacillus megatherium + 
Serratia sp. + 1/3 N +1/2 P + full K.    T7 = Rhizobia + Bacillus megatherium +Psedumones fluorescence + Bacillus subtilus + Serratia sp. 
1/3 N +1/2 P + full K. 

  

Also, results in Table (2) show that the increase of CO2 production in all teased treatments. The maximum value 
(142.23 mg/100g soil) of CO2 was attained in rhizospere of Giza 35 variety for soil treated with Rhizobium + 
Bacillus megatherium + Serratia sp. + 1/3 N +1/2 P + full K, while the maximum value of CO2 were 127.32 
and 175.71 mg/100g soil Giza 21 and Giza 111 respectively due to soybean inoculation  with Rhizobia + 
Bacillus megatherium + Pseudomonas fluorescence + Bacillus subtilus + Serratia sp. with fertilizers, 1/3 N 
+1/2 P + full K. The effect of all tested treatments was significant increase in CO2 evaluation for the three 
investigated varieties. Production of CO2 in the rhizosphere results in formation of carbonic acid that decreases 
the soil pH value. This process had done by rhizosphere microorganism’s, which act to increases nutrient uptake 
and availability of the nutrient in the rhizosphere plant area, which in turn, supported higher plant growth and 
yield. These results are in agreement with Seied et al. (2013) who,  indicated that the high CO2 production rates 
reflect the high energy of metabolism, zymotic nitrogen and other nutrient elements which are necessary for 
microorganism's activity .  



1086 
Middle East j. Agric. Res., 3(4): 1083-1089, 2014 

 Effect of bio-fertilizers combined with inorganic fertilizers on seed parameters and plant growth:   
  

Data presented in Table (3) showed that joint application of bio-fertilizers plus inorganic fertilizers 
resulted in increased more plant height (cm) and dry weight (g/plant) after 60 from seedling  of soybean plants 
in comparison to the treatments received inorganic fertilizers only or their  combination with bio-fertilization. 
The increase of plant height and dry weight of soybean plants received the microbial consortium combined with 
mineral fertilizer  (T7) attributed mainly to the beneficial effect , which originated from this bio-consortium with  
mineral fertilizer which act to  improve soil physical, biological properties and chemical characteristics resulting 
in more release of available nutrients to plant root. On the other hand, the effect of application of bio-fertilizers 
combined with mineral fertilizers on height plant (cm) was significant for variety Giza 35, while the Giza 21 and 
Giza 111 no significant. Additionally, the same treatments no significantly affect the dry weight of shoot 
(g/plant) after 60 days from planting for varieties Giza 35 and 21, while they were significant for Giza 111.  Co-
inoculation of soybean with bradyrhizobia and tested rhizobacteria resulted in enhanced plant vigor due to the 
probative mechanisms. On the other hand, reveal that due to the dry weight of plants the use of bio-fertilizer 
stimulates in combination with rhizobia led to increases.  

This could be attributed to the plant growth promoting substances produced by the bio-fertilizer, in 
addition to the reasonable quantity of atmospheric nitrogen fixed. These results are in agreement by Mekki and 
Ahmed (2005).  Plant growth promoting rhizobactria (PGPR) that exert beneficial effects on plant development 
often related to the increment of nutrient availability to host plant (Lugtenberg and Kamilove, 2009). 

  
Table 3: Effect of bio-fertilizers on seeds germination and plant growth after 60 days of sawing.  

Treatments  
Plant height 

(cm) 60 days sowing  

Dry weight of shoot 
 (g/ plant) 

60 days of sowing  
 

Germination  
(%) 

 

Flower  
(50 %) 

Maturity  
(90 %) 

Varity  V 35 V 21 V 111 V 35 V 21 V 111 V 35 V 21 V 111 V 35 V 21 V 111 V 35 V 21 V 111 
T 1  118 115 105 11.89 11.98 60.35 88 80 85 34 31 30 110 110 104 
 T 2  119 117 105 12.28 12.38 30.66 89 85 85 35 32 31 110 111 104 
T 3 121 120 108 12.64 12.38 90.34 90 87 87 35 32 31 111 111 105 
T 4 121 120 108 13.80 12.85 83.88 90 87 88 35 32 31 111 112 106 
T 5 124 120 108 13.82 12.89 95.08 90 87 90 35 32 32 111 112 106 
T 6 123 122 109 16.44 12.72 70.41 90 88 90 37 32 32 112 113 106 
7T  125 123 110 16.57 13.14 117.3 90 88 90 37 33 31 112 113 106 

L. S. D. 5 % 4.66 ns ns ns ns 11.28 ns ns ns ns ns ns ns ns ns 

 
     Concerning, the effect of bio-fertilizers combined with mineral fertilizers on the germination 

soybean seeds there was no significant effect for all tested varieties.  The maximum germination (90 %) was 
recorded in the plant treated with bio-fertilizer combined with mineral fertilizers (T3, T4, T5, T6 and T7) for 
Giza 35; (88%) of T6 and T7 for Giza 21 and (90 %) of T5, T6 and T7 for Giza 111 respectively. These results 
are in agreement with Gunarto (2000) and Oad et al. (2004) who, indicated that the increase in germination of 
seeds appears to be the result of improved soil productivity due to bacterial activity and availability of nutrients.      

Concerning the flowering and maturity of soybean, there was no significantly due to different 
treatments the main of bio-fertilization combined with inorganic fertilizers on all varieties. These results might 
be elicited by the primitive effect triggered by plant growth promoting rhizobactera (PGPR). The actively 
colonize plant roots and increase plant growth and yield. Through different such as  mechanisms production of 
phytohormones, asymbiotic N2 fixation, hasting the availability and uptake of nutrients and depression of  
phytopathogenic microorganisms by production of siderophores and  synthesis, of antibiotics and enzymes 
(Tilak etal 2005) and Mantelin and Touraina (2004). 

        
Effect of bio-fertilizer on seeds yield and yield component. 
 

Data in Table (4) exerted generally that microbial consortium and inorganic fertilizer affect positively 
soybean yield and its components for instance, the highest values of seed yield and its components were attained 
by variety Giza 111 as consequence of Joint application of bio-constium (Bardyrhizobium, Bacillus 
megatherium, Pesudomonas fluorescens, Bacillus subtilus and serratia sp) and inorganic fertilizer (1/3 N,  ½ P 
and full dose of K). The obtained were 60.0 pod/plant; 152.0 seed/plant; 22.109 and 2.25 Mg/fed for the pod 
number; seed number; wheat of 100 seed and seed yield , respectively . In addition, the environment, the 
beneficial effects of these bacteria on enzymes and hormones and their effects on plant growth.      

The effect all treatments tasted on No. of pod/plant and weight of 100 seeds (g) were significant for 
soybean variety Giza 111 than other varieties. On the other hand, the application of bio-fertilizer and inorganic 
fertilizer led to significantly increase of No. seeds /plant for all soybean varieties, while the weight of seeds 
yield (Mg/kg) was significant increase for Giz 35 and Giza 21.   These results are in agreement by Zarei et al., 
(2012) found that application of Bradyrhizobium japonicum + 50 % N + Bacillus + Pseudomonas + 50 % P 
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affected No. of seeds , weight of  100 seeds and seeds yield. He added reported that soybean inoculated by 
Bradyrhizobium bacteria and phosphate solubilizing bacteria increased the seed yield. It seems that different 
genetics characteristic results in plants showing different responses to fertilizer levels may have been due to the 
hormonal effects of phosphate solublizing bacterial and continuous stable supply of P to the plants. Radha et al. 
(2009) indicated that the application of phosphate solubilizing bacteria and one strain of Bradyrhizobium 
Japonicum on the soybean plant, resulted in the significantly increased biological yield, grain yield and grain 
protein level compared with control treatment. Bacillus megatherium +Psedumones fluorescence + Bacillus 
subtilus + Serratia sp were the best producers of Indol acetic acid (IAA) according to Glickman and Dessaut 
(1995) and gibberellins (GA) According to  Udagwa and Kimoshite (1961). 
 
Table 4: Effect of bio-fertilizers on seeds yield and its component.  

Treatments  No. of  pod /plant 
No. of seeds/plant 

 
Weight of 100 seeds (g) 

 
Weight of seed yield 

(Mg/fed) 
Varity  V 35 V 21 V 111 V 35 V 21 V 111 V 35 V 21 V 111 V 35 V 21 V 111 

T 1  26 34 36 37 69 115 15.83 20.50 10.90 1.32 1.04 1.76 
 T 2  38 35 47 63 74 132 16.60 20.97 15.67 1.33 1.19 1.82 
T 3 40 38 52 68 74 132 16.83 21.40 16.10 1.45 1.22 1.99 
T 4 44 38 52 86 76 133 17.37 21.43 17.50 1.60 1.26 2.15 
T 5 46 39 57 88 86 140 17.73 21.47 18.30 1.76 1.37 2.17 
T 6 50 40 58 89 88 140 17.96 21.89 20.80 1.81 1.42 2.20 
7T  52 41 60 98 90 152 17.97 22.10 23.60 1.98 1.44 2.25 

L. S. D. 5 % ns ns 3.79 4.20 7.87 7.63 ns ns 2.29 0.078 0.043 ns 

              

Effect of biofertilizer and mineral fertilizer on macronutrients concentration and nitrogen content in seeds. 
 

Data presented in Table (5) show that the results obtained from analysis variance indicated that there 
are significant differences between the effects of mineral fertilizers and with bio-fertilizer on K concentration in 
seeds of soybean cultivars (Giza35, 21 and 111). Also, the differences between values of N-concentration in 
soybean were significant for varieties Giza 35 and Giza 111, while it’s not significant for variety Giza 21. On 
the other hand, total N- content (mg/plant) in soybean seeds had non significant effects for varieties Giza 35 and 
Gia 21. In respect of P concentration in seeds was no significant for Giza 21 and Giza 35, while Giza 111 was 
significant as affected by bio-fertilizer combined with rate of mineral fertilizers. This increase may be due to 
supply of P that seems important for Rhizobium to fix relatively more nitrogen in soil, which resulted in 
increased plant growth and N from trans location root to shoots. Phosphorus plays a vital role in physiological 
and developmental process in plant life and favorable effect of this important nutrient might be accelerated the 
growth process that increases N uptake in plants. Similar results were shown by Zarrin et al., (2007).  

 
Table 5: Effect of bio-fertilizers on macronutrients content in soybean. 

Treatments  
N 

(%) 
P 

(%) 
K 

(%) 

N content  
(mg/plant) 

 
Varieties   V 35 V 21 V111 V 35 V 21 V111 V 35 V 21 V111 V 35 V 21 V111 

T 1  3.56 3.59 2.11 0.38 0.37 0.41 1.32 1.01 1.03 346 359 391 
 T 2  3.63 4.05 3.38 0.38 0.37 0.41 1.90 1.03 1.13 359 360 480 
T 3 3.70 4.05 4.00 0.39 0.38 0.41 2.01 1.03 1.16 363 361 667 
T 4 3.70 4.06 4.13 0.39 0.38 0.43 2.04 1.16 1.24 369 377 695 
T 5 4.75 4.09 4.62 0.40 0.46 0.44 2.80 1.19 1.34 379 388 746 
T 6 4.77 4.33 4.64 0.44 0.46 0.45 2.88 1.29 1.94 4.11 401 824 
7T  5.04 4.52 5.02 0.50 0.47 0.46 2.95 1.31 1.98 418 446 825 

L. S. D. 5 % 1.06 ns 1.50 ns ns 0.42 0.23 0.03 0.51 ns ns 136.86 

       

 Irrespective of soybean variety, the N content was also affected by inoculation treatments combined with 
different rate of mineral fertilizers. The inoculation of Rhizobia + Bacillus megatherium +Psedumones 
fluorescence + Bacillus subtilus + Serratia sp. 1/3 N +1/2 P + full K resulted in the maximum N, P, K 
concentrations and total N content in seeds. Dilleep et al. (2001) reported that PGPR stimulate plant growth by 
facilitating the uptake of minerals N, P and K by the plant. 
  
Seed oil and oil yield in different varieties of soybean. 
 

The inoculation of soybean seeds with bio-fertilizers combined with mineral fertilizers affected the oil 
content of seeds and oil seed yield as presented in Table (6) Data, show that the highest values of seed oil 
content and oil yield (kg /fed) were attained by bio-consortium and mineral fertilizers Rhizobia + Bacillus 
megatherium +Psedumones fluorescence + Bacillus subtilus + Serratia sp. 1/3 N +1/2 P + full K.  However, the 
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effect of all treatments on oil content (%) was no significant for Giza 21, 35 and 111. On the other hand the 
effect of bio-fertilizers combined with mineral fertilizers on oil yield (kg /fed) was significant for all varieties 
under investigation. These results are in agreement with  Shehata and El- Khawas (2003) who indicated that the 
both seed oil content and total oil yield were affected by using the biological fertilizers. Zarei et al. (2011) found 
that application of rhizobacteria, namely phosphate solubilizing bacteria + (50 % N + Bacillus sp. + 
pseudomonas sp.) + 50 % N and/or nitrogen fixation bacteria Bradyrhizobium Japonicum resulted in an 
improvement of the yield components and quality of soybean seeds. 

 
Table 6: Effect of  rhizobacteria (PGPR) on seed oil (%) and seed yield of soybean. 

                Varieties 
Treatments  

Seed oil 
(%) 

Seed oil yield  
(kg/fed) 

V 35 V 21 V111 V 35 V 21 V111 
T1 19.11 19.17 20.85 25.23 19.94 36.70 
T2 19.23 19.21 21.74 25.58 22.86 39.57 
T3 20.10 20.30 21.43 29.15 24.77 42.65 
T4 20.31 20.51 22.18 32.50 25.84 47.69 
T5 20.62 20.61 22.33 36.29 28.24 48.46 
T6 21.81 21.30 22.58 39.48 30.25 49.68 
T7 22.93 22.49 23.85 43.85 32.39 53.66 

LSD. 5% ns ns ns 7.10 6.05 5.08 

                       

Conclusion 
 

The present study concludes that the use of bio-fertilizers stimulants Rhizobia + Bacillus megatherium 
+ Pseudomonas fluorescence + Bacillus subtilus + Serratia sp. 1/3 N +1/2 P + full K dose can benefit soybean 
variety Giza 111 production to give a soybean yield similar to that recoded by the use of full N recommended 
dose and full P recommended dose for soybean production as well as to save eco-friendly and furnish a safely 
unpolluted environment.  Application of N and P bio-fertilizers increased the values of most of the parameters 
studied significant as compared with un inoculation. The results obtained from this study strongly demonstrate 
the benefits of using bio-fertilizers as a substitute to expensive inorganic nitrogen fertilizers in soybean 
production.  
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