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Highlights 

► All the isolated streptomyces presented more than one mechanism for using 
insoluble P pool of soil.  

► Inoculation with these plant growth promoters, enhanced growth factors like shoot 
height, root and shoot dry biomass and P uptake. Streptomyces sp. 47 showed the 
best plant growth promotion performance for plant height, shoot dry biomass and leaf 
area, while plants inoculated with Streptomyces sp. 50 showed a remarkably higher  
P uptake.  

► The overall results suggest these isolates have high potential to increase maize 
growth and should be tested as biofertilizer inoculants under field condition.  
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Introduction (Hypothesis and aims) 

Streptomyces not only an abundant group of soil microflora, capable of surviving 
under extreme soil conditions by forming spores, but they are also effective plant 
root colonizers and plant growth promoters (Sadeghi et al., 2012). In many soil 
ecosystems phosphorus is often the most limiting nutrient for plant growth. The P 
solubilization capability of actinomycetes has recently attracted interest (Barreto  
et al., 2008). Although the ability of this group to solubilize insoluble P sources was 
investigated (Oliveira et al., 2009), the mechanism and medium composition effect 
involved in this process was not clarified. The objectives of this study were to 
evaluate the plant growth promoting traits (inorganic phosphate solubilization, indole 
acetic acid (IAA), Hydrogen cyanid (HCN) and siderophore production) of seven 
selected Streptomyces strains and to evaluate their potential for increasing early 
maize growth and P uptake. 

Importance 

In general the amount of soil P is more than sufficient for the requirement of soil 
microorganisms and plants. However, only a minor amount of the total soil P is 
readily available to plants and microorganisms. Therefore, P fertilizers based on rock 
phosphate have got a very important role in agricultural production. Predictions 
based on the current use of rock phosphate assume a depletion of global high quality 
rock phosphate reserves by 2100 (van Vuuren et al., 2010). This concern and the 
increasing demand for low input agriculture has revealed that a better understanding 
of the plant-soil microbial P cycle is of utmost importance. Streptomyces, the genus 
with the largest number of species in the Bacteria kingdom, is a predominant genus 
in actinomycetales order and consists of more than 600 species (Iabeda et al., 2012). 
Streptomyces, despite of their great biotechnological potentials, have been 
insufficiently investigated in comparison with other microbial groups.   
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Other Information (including tables and figures) 

Our results showed that the selected isolates were able of solubilizing tri-calcium 
phosphate (TCP) only when synthetic minimum medium (SMM-agar) was supplemented 
with ammonium nitrate. Similarly, TCP solubilizing activity in liquid cultures was also 
observed (from 11 to 216 µgml-1) when medium was supplemented with ammonium 
nitrate and this behavior was strongly associated with a pH reduction. Phytate 
degradation, indole acetic acid production (6.26 to 27.81 µg ml-1) and siderophore 
production (1.24 to 2.45 cm cm-1) was observed to all strains, but no isolates produced 
HCN. Significant increase in maize shoot height, fresh weight, dry weight and P uptake 
(P<0.05) was observed to inoculated plants with respect to uninoculated control. 
Streptomyces sp. 47 showed the best plant growth promotion performance while plants 
inoculated with Streptomyces sp. 50 showed a remarkably higher P uptake (table 1); both 
strains were considered good potential inoculants for increasing early maize growth and P 
uptake.  

Table 1. Effect of Streptomyces inoculation on plant growth parameters of maize in pot experiment.  

Inoculated 
Parameters Uninoculated 

S.39 S.43 S.45 S.46 S.47 S.50 S.63 

Root dry weight (mg) 423.3d 613.3bc 740ab 603c 823.3a 616.7bc 423.3d 686.7bc 

Shoot dry weight (mg) 720b 920ab 950ab 880ab 740b 1010a 960ab 980ab 

Shoot height (cm) 31.73c 39ab 38.03ab 37.03abc 34.43bc 40.33a 35.53abc 36.13abc 

Leaf area (cm2) 230a 260.1a 235.3a 255.8a 239.9a 275.3a 257.4a 245.1a 

P uptake(mg plant-1) 4.16d 5.48b 5.61b 4.8c 4.58cd 5.9b 7.48a 4.88c 

 


