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ABSTRACT: Phosphorus is the second important element which limits plant growth in the case of 
unavailability. The most important phosphorus sources in arable soils are chemical fertilizers, but 75 to 
90 percent of the phosphorus combines with iron, calcium and aluminums in soil. Bio-fertilizers can help 
meet the demands of sustainable, productive agriculture at low cost. Rhizobial inoculants have been 
applied to legume crops for over 120 years as bio-fertilizers, and inoculants carrying plant-growth-
promoting rhizobacteria (PGPR) have been used in agriculture for over half a century. The experiment 
was conducted at the miandoroud sari (in Iran). The field experiment was laid out in randomized 
complete block design with factorial design with three replications. Factor A included bacterium 
azospirillum (A1: insemination; A2: No insemination), factor B included Phosphate fertil 2 (B1: 
insemination, B2: No insemination) and factor c included phosphorus fertilizer (C1: No insemination, C2: 
50kg). The results of this experiment show that variance analysis Azospirillium brasilense caused no 
significant effect on soybean protein, oil, Harvest index. 
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INTRODUCTION 
 

 The soybean crop is one of the most important crops worldwide. Soybean grains are important as protein meal 
and vegetable oil. The crop is grown on an estimated 6% of the world’s arable land, and since the 1970s, the area 
in soybean production has the highest increase compared with other major crops (Hartman, 2011). The origin and 
early history forms the soybean crop is unknown, it is often said that the soybean is native to East Asia (Adcock 
and Neill, 2003). Soybean plants under drought stress on field observations indicate that significant amounts of soil 
water Access during all stages of plant development has an important effect on plant growth imposed. Smiciklas, 
(1992) as there were plenty of Rhizobium in the soil, nitrogen consumption in the reproductive period, especially 
during late flowering and pod formation and aggregation of soy, can increase performanceIn experiments Hatami, 
(2009) showed that Nitrogen fertilizer significantly increased grain yield was 150 kg nitrogen per hectare so the 
application compared to control treatments resulted in increased grain yield was 28%.  The growth parameters 
such as LAI, plant biomass, and leaf photosynthesis reduced due to limited nitrogen availability (Caliskan, 2008). 
Nitrogen fertilizer can increase the production of total dry matter, which can improve the potential of plant to 
produce more pods, seeds and ultimately grain yield (Caliskan, 2008). Nitrogen can increase LAI, chlorophyll 
pigments (Werner and Newton, 2005), interception of solar radiation, photosynthesis and accumulation of dry 
matter (Caliskan, 2008). Qrbanly, (2006) found a positive correlation between the nitrogen and the chlorophyll 
content of leaves, mainly due to the presence of nitrogen in the structure of chlorophyll molecules. It has been 
reported that low levels of nitrate and ammonium stimulate nodulation, whereas high concentrations of these 
nutrients inhibit nodule formation, number of infection sites in the root, nodule development, N fixation in pre-
existing nodules, and nitrogenase activity (Zahran, 1999). Phosphorus is the second important element which limits 
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plant growth in the case of unavailability (Fernandez, 2007). The most important phosphorus sources in arable 
soils are chemical fertilizers, but 75 to 90 percent of the phosphorus combines with iron, calcium and aluminums in 
soil (Turan, 2006).Therefore, the use of phosphate solubilizing bacteria to solve it is essential. It has been proven 
that P increases weight and number of root nodules and also can enhance the pod yield (Jones, 1977). Different 
reports have shown that when soil P concentration is above 20 mg per kg increase in soybean yield would not be 
expected (Webb, 1992; Borges and Mallarino, 2003). Bio-fertilizers can help meet the demands of sustainable, 
productive agriculture at low cost. Rhizobial inoculants have been applied to legume crops for over 120 years as 
bio-fertilizers, and inoculants carrying plant-growth-promoting rhizobacteria (PGPR) have been used in agriculture 
for over half a century (Okon and Labandera-Gonzalez 1994; Bashan and Bashan 2005; Hungria, 2005; Ormeño-
Orrillo, 2012a). For rhizobial inoculants, a molecular dialogue between the host plant and the bacterium results in 
root nodulation and nitrogen fixation, involving plant flavonoids and bacterial nodulation (Nod) factors, identified as 
lipochitooligosaccharides (LCOs) (Schultze and Kondorosi 1996; Hungria and Stacey 1997; Perret, 2000; Oldroyd 
and Downie 2008; Ferguson, 2010); however, the roles of other molecules, such as those related to type-III 
secretion systems and exopolysaccharides (EPSs) (Perret, 2000; Fauvart and Michiels 2008; Downie 2010) have 
also been emphasized. Phosphorus is an important plant nutrient involved in several energy transformation and 
biochemical reactions including biological nitrogen fixation. Phosphatic fertilizers have low efficiency of utilization 
due to chemical fixation in soil (Gaur, 1983) and poor solubility of native soil phosphorus, sometimes there is a 
buildup of insoluble phosphorus as a result of chemical phosphorus application (Dubey, 1997). Root development, 
stalk and stem strength, flower and seed formation, crop maturity and production, crop quality, and resistance to 
plant diseases are the attributes associated with phosphorus nutrition. Although microbial inoculants are in use for 
improving soil fertility during the last century, however, a meager work has been reported on P solubilization 
compared to nitrogen fixation. Soil P dynamics is characterized by physicochemical (sorption-desorption) and 
biological (immobilization-mineralization) processes. P is needed in relatively large amounts by legumes for growth 
and nitrogen fixation and has been reported to promote leaf area, biomass, yield, nodule number, nodule mass, 
etc., in a number of legumes (Berg and Lynd, 1985; Pacovsky, 1986; Kasturikrishna and Ahlawat, 1999). 
Phosphorus deficiency can limit nodulation by legumes and P fertilizer application can overcome the deficiency 
(Carsky, 2001). 
 

MATERIALS AND METHODS 
 

 The experiment was conducted at the miandoroud sari (in Iran)  which is situated between 21° North latitude 
and 63° East longitude and at an altitude of 132m above Mean Sea Level. The soil of the experimental site 
belonging is clay loam. Composite soil sampling was made in the experimental area before the imposition of 
treatments and was analyzed for physical and chemical characteristics. The field experiment was laid out in 
randomized complete block design with factorial design with three replications. Factor A included bacterium 
azospirillum (A1: insemination; A2: No insemination), factor B included Phosphate fertil 2 (B1: insemination, B2: No 
insemination) and factor c included phosphorus fertilizer (C1: No insemination, C2: 50kg). A week after emergence, 
seedlings were thinned to maintain two plants per hill. Final thinning was done two weeks after emergence to 
maintain only one healthy seedling per hill. In this test a soybean cultivar named Sari who had improved cultivars 
were used. To measure the amount of protein needed for analysis seed harvested in each plot were randomly 
selected within the pack after installing the label was sent to the laboratory. To measure the percentage of oil 
needed for analysis of seed harvested in each plot were randomly selected within the envelope was sent to a lab 
label after installation. The bacteria clinics, medical plant with bacteria produced organic manure ready to use that 
set of PGPR PEPR plants of the genus Azotobacter / Azospirillum is. Data collected were subjected to statistical 
analysis by using a computer program MSTATC.  Least Significant Difference test (LSD) at 5 % probability level 
was applied to compare the differences among treatments` means.  
 

RESULTS AND DISCUSSION 
 

Harvest index 
 Analysis of variance shows that Azospirillium brasilense has a significant effect on harvest index at 1% level 
(Table 1) so that comparison shows the highest Harvest index 72.854 Inoculation of azospirillum (a1) and the 
lowest Harvest index was no insemination (64.582). Increased harvest index due to the bio-fertilizer Azospirillium 
brasilense stated in their report (Cecilia, 2004) the results of these experiments are consistent with the experiments 
conducted is probably due to an effect on grain yield through increased azospirillium brasilense absorption and 
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increased photosynthetic activity and consequently has increased Harvest index. Analysis of variance shows a 
significant effect on Harvest index phosphate fertilizer 2 is not. Effect of phosphorus on the biological function of 
sugar beet and sorghum Harvest index also showed that phosphorus has a significant effect on sugar beet and 
sorghum Harvest index was increased so that the amount of phosphorus harvest index increased. 
 

Table 1. Mean squares of Oil (%),Protein (%),Harvest index,Biological yield 
S.O.V df MS 
  Oil (%) Protein (%) Harvest index 

R 2 07.2
 ns

 27.2
 ns

 02702
 ns

 
A 1 2722

 ns
 2720

 ns
 024704

**
 

B 1 274.
 ns

 2702
 ns

 20720
 ns

 
C 1 2722

 ns
 2720

 ns
 2702

 ns
 

A*B 1 2720
 ns

 2720
 ns

 22744
 ns

 
A*C 1 2724

 ns
 2720

 ns
 0.720

*
 

B*C 1 2700
 ns

 270.
 ns

 2704
 ns

 
A*B*C 1 07.2

 ns
 2720

 ns
 02742

 ns
 

Error 14 2722
 
 2720 2720 

*, **, ns: significant at p<0.05 and p<0.01 and non-significant, respectively 

 

 
Figure 1. 

 
Oil (Percent) 
 Analysis of variance shows a significant effect on the percentage of soybean oil has no Azospirillium brasilense 
(Table 1). It was clear that the spring safflower seed inoculated with bacteria growth increased oil percent 
(Mirzakhani, 2008). The results of these experiments trials has been inconsistent, possibly the result of improper or 
lack of concentration of bacteria appropriate bacterial strain was inoculated cultivars or result in adverse conditions. 
Phosphate fertilizers 2 make a significant impact on plant Oil percentage had not. Phosphorus levels caused no 
significant effect on soybean seed oil has been tested on. Interaction Azospirillium brasilense and phosphate 
fertilize 2 make a significant impact on the soybean seed oil has been tested. A significant increase in the 
percentage of oil were reported with the use of biofertilizers (Shehta and Khawas, 2003). 
 
Protein 
 The results of this experiment show that variance analysis Azospirillium brasilense caused no significant effect 
on soybean protein. The high concentrations of bacteria Azospirillium brasilense inoculation demand for energy 
and raw materials out of balance in relation to the host photosynthetic Mutual plants, bacteria from a parasitic 
relationship tend to be peaceful and negative aspects of leaves. Phosphate fertilize 2 has a significant effect on 
soybean protein is not. The experiment found that phosphate solubilizing bacteria had the greatest impact on 
increasing the percentage of crude protein grain the results of this experiment in contrast to the experiment, likely 
due to split in two phosphate fertilize plots Is a test phosphorus levels caused no significant effect on the soybean 
protein has not been tested. P application caused a significant effect on grain protein content in mung bean seed 
protein, thereby increasing the phosphorus fertilizer increased. Increase the amount Protein in the bacterial cell 
treatments, fertilizer use has been reported Azospirillium brasilense. 
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