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ABSTRACT 
Rhizosphere is the area of intense microbiological activity. Plant growth promoting rhizomicroflora 
inhabits rhizosphere of plants and enhance plant growth through production and release of 
metabolites and also inhibit soil borne plant pathogens by the production of substances like HCN  and  
siderophore. Pongamia glabra (Karanj) is one of the important medicinal plants used to make the oil 
which is used for pain relief.  The present study is intended to isolate plant growth promoting 
organisms from the rhizosphere of Pongamia glabra. In the present study total 9 bacterial and 5 
actinomycetal isolates were obtained. All the isolates were characterized by morphological cultural 
and biochemical characters.  All the isolates were screened for their plant growth promoting activities 
viz. Ammonia production, HCN production, IAA production, siderophore production and phosphate 
solubilization and also tested for antimicrobial activity against plant pathogens.  The results showed 
that not all isolates possessed all 5 PGP activities.  The % of positive isolates varied. i.e. The 55.5% 
bacterial isolates showed NH3 production and phosphate solubilization, 66.6% isolates HCN 
production, and 77.7% isolates showed siderophore production, and no isolate showed IAA 
production. From 5 actinomycetal isolates 100% showed NH3  and  IAA production, and phosphate 
solubilization 80% isolates showed HCN production and 40% showed siderophore production.  
Antibacterial and antifungal activity against plant pathogens was observed with PG 5 and PG 7 
bacterial isolates and PG4 actinomycete showed inhibition of Fusarium oxysporum.  Thus these 
isolates can be used as sources for plant growth promoting substances and bio controlling agents and 
hence are agriculturally important. 
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INTRODUCTION 

Soil is a natural habitat of variety of 
agriculturally beneficial microorganisms. The 
rhizosphere is much richer in bacteria and 
actinomycetes than the surrounding bulk soil.1 
Rhizospheric bacteria are known to influence 
plant growth by direct and indirect mechanisms. 
These PGPR enhance plant growth by producing 
phytohormones like Indole acetic acid gibberllic 
acid and by phosphate solubilization. Plant 
growth promoting rhizobacteria and 
actinomycetes control the plant pathogens 
through production of antibiotics, lytic enzymes, 
HCN and siderophore.2 Actinomycete population  

has been identified as one of the major groups of 
the soil population. They can produce no. of 
secondary metabolites, many of which have 
antibacterial and antifungal properties.3 
The rhizosphere of medicinal plants may 
harbor some interesting organisms. Pongamia 
glabra (Karanj) is one of the important 
medicinal plants used to make the oil which is 
used for pain relief. 

AIMS AND OBJECTIVES 
The present study is intended to isolate plant 
growth promoting organisms from the 
rhizosphere of Pongamia glabra. All the 
bacterial and actinomycetal isolates were 
characterized  by   morphological   cultural and  *Author for correspondence 
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biochemical characters. The isolates were 
screened for their plant growth promoting 
activities viz. Ammonia production, HCN 
production, IAA production, siderophore 
production and phosphate solubilization and 
also tested for antimicrobial activities against 
plant pathogens.   

MATERIAL AND METHODS 
Ingredients 
i) Soil sample- Rhizosphere soil from 
Pongamia glabra ii) Pepton e water iii) 
Nesseler’ reagent iv) CAS agar plates v) 
Glycine agar vi) Pikovskaya’s agar vii) Potato 
dextrose agar viii) Muller Hinton agar ix) 
Glycerol aspargine agar. 
Isolation of microorganisms 
Bacteria and actinomycetes were isolated from 
soil sample by serial dilution technique using 
nutrient agar for bacteria and glycerol 
aspargine agar for actinomycetes by incubating 
at 28 ± 20C for 24 hours.  Isolates were 
characterized on the basis of morphological, 
cultural and bio chemical characters.   
The bacterial and actinomycetal isolates were 
characterized and identified on the basis of 
their cultural, morphological and bio chemical 
characteristics.  All isolates were screened for 
PGP activities. 
NH3 production 
Bacterial isolates were tested for the 
production of ammonia in peptone water. 
Freshly grown cultures were inoculated in 
10ml peptone water in each tube separately 
and incubated for 48-72 hours at 28 ± 20C. 
Nesseler’s reagent (0.5ml) was added in each 
tube. Development of brown to yellow color 
was a positive test for ammonia production.4   
HCN production 
All the isolates were screened for the 
production of hydrogen cyanide by adapting 
the method of Lock. 4 Nutrient agar was 
amended with 4.4 gm glycine per liter and 
bacteria were streaked on modified agar plate.  
A Whatman filter paper no. 1 soaked in 2% 
sodium carbonate in 0.5 % picric acid solution 
was placed in the top of the plate and plates 
were sealed with paraffin wax and incubated at 
28± 20Cfor 4 days.  Development of orange to 
red color indicated HCN production. 

Siderophore production 
All isolates were assayed for siderophore 
production on Chrome azurol S agar medium 
described by Schwyn and Neilands.4,5  Chrome 
azurol S agar medium plates were prepared 
and spot inoculated with bacterial and 
actinomycetes isolates separately and 
incubated at 28±20C for 48 -72 hrs. 
Development of yellow - orange halo around 
the growth was considered as positive for 
Siderophore production. 
IAA production 
Each isolate was inoculated to 5ml of nutrient 
broth containing 1 mg/ml concentration of 
tryptophan and incubated for 72 hrs. at 28 ± 
20C.  After 3 days the broth was centrifuged at 
3000 rpm for 30 minutes.  The cell free 
supernatant was collected and used for 
detection of IAA production. 
One ml supernatant was mixed with 2ml of 
Salkowaski reagent (2ml of 0.5 M FeCl3 + 98 
ml 35% HClO4) and tubes were incubated.  
Development of pink colour indicated IAA 
production.  
Phosphate solubilization 
The isolates were streaked on Pikovskaya’s 
agar plates individually to examine their ability 
to solubilize Tri calcium phosphate.  The 
isolates showing a clear zone of solubilization 
around growth indicated PO4 solubilization. 
Antimicrobial activities 
Antifungal and antibacterial activity against 
plant pathogens of bacterial isolates was 
studied by agar well diffusion method.6,7 The 
bacterial isolates tested for their antifungal 
activity were fully grown in nutrient broth 
media. Test fungi were grown on potato 
dextrose agar. The spores were scraped and 
suspended in 10ml of sterile normal saline 
solution. Diluted spore suspension (0.1ml) of 
the fungi was spread on Muller Hinton agar. 
Wells of 10 mm diameter were punched into 
the agar medium and filled with 200μl of 
bacterial culture. The plates were incubated at 
28 ± 20c for 5-6 days for antifungal and 24 hrs 
for antibacterial activities. The antifungal and 
antibacterial activities were evaluated by 
measuring the growth of inhibition zone 
against test fungi and bacteria.  
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Agar overlay method 
Actinomycete isolates for the study of 
antibacterial / antifungal activities were spot 
inoculated on glycerol aspargine agar and 
plates were incubated for 5-7 days. The 
isolates were killed by treating them with 
chloroform in lid for 30 minutes. The plates 
were overlaid with molten cooled NA and 
PDA with 0.2 ml of bacterial and fungal 
cultures respectively. The plates were 
incubated for 48-72 hrs and observed for zone 
of inhibition and zone diameters were 
measured.8  

RESULTS AND DISCUSSION 
In the present study, 9 bacterial and 5 
actinomycetal isolates were obtained from the 
rhizosphere soils of Pongamia glabra. Isolates 
were characterized on the basis of morpho-
logical cultural and biochemical characters. All 
the isolates were screened for their plant  
growth promoting activities (Table 1 and 
Table 2). The results showed that not all 
isolates possessed all 5 PGP activities.  The % 
of positive isolates varied. I.e. The 55.5% 
bacterial isolates showed NH3 production and 
phosphate solubilization, 66.6% isolates     
HCN   production,  and 77.7% isolates showed  

siderophore production and no isolate showed 
IAA production. From 5 actinomycetal isolates 
100% showed NH3, IAA production and 
phosphate solubilization, 80% isolates showed 
HCN production and 40% showed siderophore 
production activities (Fig. 1).  Antibacterial 
and antifungal activities against plant 
pathogens was observed with PG 5 and PG 7 
bacterial isolates and PG4 actinomycete 
showed inhibition of Fusarium oxysporum 
(Table 3).  Thus, these isolates can be used as 
sources for plant growth promoting substances 
and biocontrolling agents and hence are 
agriculturally important. 
Sutthinan Khamna9 isolated streptomyces from 
the rhizosphere of 14 different medicinal 
plants and found to produce IAA. 
Malleswari et al.,10-14 isolated bacteria from 
rhizosphere of different medicinal plants and 
studied their PGP activities.   
Mahalakshmi et al.,6 isolated bacterial isolates 
from rhizosphere of tomato and studied IAA, 
HCN, NH3   and siderophore production and PO4 
solubilization abilities and also observed that all 
the bacterial isolates were effective in inhibiting 
growth of fungal pathogens (Fig. 2 to Fig. 4). 

Table 1: PGP activities of bacterial isolates 

S/N 
Bacterial 

isolate no 
NH3 prod HCN 

Prod 
Siderophore 

prod 
IAA 
prod 

PO4 
solubilization 

1 PG 2 + - + - + 

2 PG 4 - + + - + 

3 PG 5 + + - - + 

4 PG 6 - + + - - 

5 PG 7 + + + - + 

6 PG 8 - - + - + 

7 PG 9 - + + - - 

8 PG 11 + + - - - 

9 PG 13 + - - - - 
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Table 2 : PGP activities of actinomycetes isolates 

S/N Actinomycete 
isolate no NH3 prod HCN 

Prod 
Siderophore 

prod 
IAA 
prod 

PO4 
solubilization 

1 PG 1 + + + + + 

2 PG 4 + - + + + 

3 PG 5 + + 
 - + + 

4 PG 6 + + - + + 

5 PG 7 + + - - + 

 

    
Fig. 1 : Percentage  PGP activity of isolates 

Table 3 : Antibacterial and antifungal activities of test isolates 

Test isolates 
X.citri 

Zone size (mm) 
X.oxenopodis Fusarium 

oxysporum Aspergillus 

PG 5(bact) 15 16.3 13 ND 

PG 7 (bact) ND 8 18 15.2 

PG 4(actino) 8.3 2 9.6 ND 

PG 6(actino) ND 3 ND 11 
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Fig. 2 : Antifungal activities of   bacterial isolates 

 
Fig. 3 : Siderophore production by actinomycetes 

 
Fig. 5 :  Antifungal activities of PG 5 bacterial isolate 

CONCLUSION 
From this present study, it can be concluded 
that rhizosphere of medicinal plants like 
Pongamia glabra harbor bacteria and 
actinomycetes showing various PGP activities. 
Actinomycetes show good PGP activities and 
antifungal activities. Thus these isolates can be 

used as sources of plant growth promoting 
substances and further tested for their ability to 
inhibit growth of plant pathogens. 
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