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Highlights:  
► Our results showed that the isolates have different phosphate solubilization activity and 

acidification of the broth medium coincided with phosphorus release from TCP, while there 

was no correlation between P solubilization from aluminum phosphate and pH. 

 

► In pot experiment, the positive effect of inoculated isolates was observed and significantly 

increased growth parameters and nutrient concentration in comparison with uninoculated 

control. 

► Bacterial inoculation with or without TCP significantly (P<0.01) increased P 

concentration in roots compared with control. Maize inoculated with bacterial 

isolates No. 29 and 135 increased the P concentration in roots 2.16 and 2.19 times 

compared with control. 
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Importance: 

High demand energy process for traditional production of chemical phosphorus fertilizers 

has become non-ecofriendly and costly affair. On the other hand, formation of sparingly 

soluble complex after application of P fertilizer resulted in precipitation and unavailability of 

the applied P to plants (Rengel and Marsghner, 2005). Based on database analysis the 

available p in soil, probably, controlled by biological activities (Condron and Newman, 

2011). Microorganisms have the capability to change close surrounding environment. 

Release of organic onions, protons, CO2 and secretion of extracellular phosphatases are some 

of important mechanisms employed by phosphate solubilizing microorganisms. To achieve 

sustainable agriculture increasing interest has been placed in the use PGPR inoculants as a 

potential biotechnology to increase crop yield and reduce the use of synthetic inputs such as 

pesticides and chemical fertilizers.  

 

Introduction  (Hypothesis and aims): 

The effect of plant growth promoting rhizobacteria (PGPR) on plant growth and 

productivity by various mechanisms such as mineral solubilization, stimulation of root 

growth and suppression of plant pathogen was demonstrated. The phosphate solubilization 

by bacterial isolates is a potential tool to be considered to ameliorate P use efficiency and 

growth of crops. Several mechanisms have been identified in microorganisms that result in 

facilitate nutrient availability and uptake by plants. This study was designed to isolate 

indigenous phosphate solubilizing bacteria from maize and soybean rhizosphere to measure 

their phosphate solubilization activity under laboratory condition. The effect of selected 

bacterial isolates on growth and P accumulation of maize in pot experiment was investigated. 
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Other Information (including tables and figures): 

Our results showed that the isolates have different phosphate solubilization activity and 

acidification of the broth medium coincided with phosphorus release from TCP, while there 

was no correlation between P solubilization from aluminum phosphate and pH. Bacterial 

treatments with TCP significantly (P≤0.05) increased dry plant biomass. Higher leaf area 

was observed in plants inoculated with bacterial isolates compared to control. Maximum leaf 

area was measured in plants inoculated with bacterial isolate No.129 increased 10.1% the 

leaf area compared with control. Maximum root dry weight was measured in treatments 

supplemented with Auxin. Plants inoculated with bacterial isolates significantly (P≤0.05) 

increased root dry weight compared with control. The inoculation with isolates No.35 and 

129 increased 29.1 and 41.8% root dry weight, respectively. Bacterial inoculation with or 

without TCP significantly (P<0.01) increased P concentration in root plants compared with 

control. Maize inoculated with bacterial isolates No. 29 and 135 increased the P 

concentration in roots 2.16 and 2.19 times compared with control. Maximum P concentration 

in plants was measured in simultaneous application of isolate No.129 and TCP. The 

application of bacterial isolates increased (46.5- 64.6%) the P concentration in shoots 

compared with uninoculated control. The K content of roots that inoculated with bacterial 

isolates significantly (P<0.05) higher compared to uninoculated control. In the presence of 

bacterial isolate No. 35, the K concentration of roots increased by 223 - 273%, while the K 

concentration increased by 46-246%in treatments inoculated with isolate No. 129.  

 

 
 


