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Introduction 
 

Chilli (Capsicum annum L.) is one of themost 

important vegetable grown in India. Andhra 

Pradesh is major producer of chilli followed 

by Karnataka and Tamil Nadu. As Biocontrol 

of pathogen is a promising strategy for the 

replacement of chemical treatments (Dubey et 

al., 2007). A roving survey conducted to 

isolate beneficial rhizosphere antagonistic 

microbes from healthy chilli plants. The 

rhizospheric soil samples of chilli which upto 

2 cm depth near to root zone were collected to 

extract beneficial rhizospheric antagonistc 

microbes. All the beneficial microbes, a total 

of 20 rhizosphere microbes were isolated. 

Among which, 20 isolates (eight fungi, ten 

bacteria and two fluorescent Pseudomonads) 

were found to exhibit antagonism against 

chilli wilt pathogen. On further in vitro 

evaluation, nine isolates including four fungi, 

four bacteria and one Pseudomonas sp. were 

found to be more efficient antagonists. They 

were tested in vitro for their antagonism 
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Biological control is known to be effective eco-friendly method for the management of 

crop diseases (Cook and Baker, 1983). Rhizosphere antagonists were isolated from healthy 

rhizosphere soil samples of chilli collected from major chilli growing areas of Andhra 

Pradesh. A total of 20 rhizosphere microbes were isolated. Out of which (eight fungal 

antagonists, ten bacterial antagonists and two fluorescent Pseudomonads) were found to 

exhibit antagonism against chilli wilt pathogen. On further in vitro evaluation, nine isolates 

including four fungi, four bacteria and one pseudomonas sp. were found to be most 

efficient against chilli wilt pathogen. Those rhizosphereic bacterial antagonists (RBA1, 

RBA 2, RBA 3 and RBA 4) and rhizospheric fluorescent pseudomonads (RFP1) which 

were found to be extremely efficient against Fusarium wilt pathogen in dual culture were 

further phenotypically identified based on the production of Siderophores, HCN and 

ammonia. Among them fluorescent pseudomonads RFP 1 was positive to siderophore, 

HCN and ammonia production. 
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against chilli wilt pathogen Fusarium 

oxysporum. Then the rhizospheric antagonistic 

microbes which are highly efficient were 

assessed in vitro for their ability to produce 

hydrogen cyanide (HCN), siderophores and 

ammonia.  

 

Materials and Methods 

 

The efficient rhizosphere bacterial antagonists 

RBA 1, RBA 2, RBA 3 and one rhizospheric 

fluorescent pseudomonad RFP 1 were 

phenotypically tested in vitro for the 

production of siderophores, ammonia and 

HCN. 

 

Siderophore production  

 

The chrome azurol sulfonate assay agar was 

used for the qualitative assay. The chrome 

azurolsulfonate (CAS) assay (Schwyn and 

Neilands, 1987) was used since it is most 

responsive and convenient. The cultures were 

spot inoculated onto the blue agar (CAS agar) 

and incubated at 28°C for 3-5 days. The 

results were interpreted based on the color 

change due to transfer of the ferric ion from its 

intense blue complex to the siderophore. The 

sizes of yellow-orange halo around the growth 

indicated total siderophore activity. The result 

was scored either negative or positive.  

 

HCN production  

 

HCN production by bacterial isolates was 

detected by the method of Baker and Schipper 

(1987). The King’s B agar was amended with 

4.4 gm
-1

of glycine and sterilized. The sterile 

medium was poured into dishes and allowed 

to solidify and the bacterial isolates were 

inoculated. Whatman No.1 filter paper disc 

(90 mm diameter) was soaked in picric acid 

solution (2.5 g picric acid + 12.5 g Sodium 

carbonate in 1000 ml of water) and placed on 

the lid of each plate. Three replications were 

maintained for each isolate. Petri dishes were 

sealed with parafilm and incubated at room 

temperature for four days and the uninoculated 

plate served as control. An observation on 

colour change of filter paper from deep yellow 

to orange brown and to red indicates the 

production of HCN.  

 

Ammonia production  

 

Selected antagonistic rhizosphere bacterial 

isolates were tested for their potential for 

production of ammonia following the method 

of Dye (1962). The bacterial isolates were 

grown in 10 ml of peptone water and 

incubated at 30°C for four days. Three 

replications were maintained for each bacterial 

isolate. After incubation, 50 µl of Nessler’s 

reagent was added to the broth. The change in 

the colour of the broth from faint yellow to 

deep yellow or brown colour indicated the 

production of ammonia. The reaction was 

scored as nil, low, medium and high in 1-4 

scale based on intensity of colour. 

 

Results and discussion: 

 

Production of siderophores  

 

Qualitative assay for detection of siderophore 

production by Pseudomonas fluorescens has 

done by streaking the bacteria on CAS agar 

media and was observed for production of 

siderophores in vitro. The clear orange zone 

formation around the bacterial colony on the 

CAS agar was noticed after 72 hrs. of 

inoculation, which is an indication for the 

good production of siderophores. Among the 

fluorescent pseudomonads, RPF 1 was found 

to be positive for siderophore production 

(Plate 1). Whereas all other bacterial isolates 

RBA1, RBA 2, RBA 3 and RBA 4 were 

negative to the production of siderophores. 

These results were in agreement with Alka 

Gupta and Murali Gopal (2008), who also 

observed orange halo around the bacterial 

colony. The similar results were obtained by  
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El-Azeem et al., (2007) who have 

qualitatively assessed for siderophores. 

Correspondingly, many workers reported that 

the Pseudomonads can be known by their 

ability to produce siderophores such as 

pyoverdine by exhibiting yellow-green color 

fluorescence under UV light (Sharma and 

Johri, 2003; Ramya Smruthi et al., 2012). 

Bhakthavatchalu et al., (2013) tested the 

siderophore producing ability of P. 

aeruginosa FP6 and recorded the maximum 

production of siderophore (85.70 µM) after 36 

hrs of incubation (Table 1 and Plate 1).  

 

Several scientists Deshwal and Kumar (2013), 

Sreedevi et al., (2014), Kumar et al.,1996) 

and Kloepper et al., (1980) from their results 

concluded that siderophore producing 

Pseudomonas strains exhibit more inhibitory 

effect against Fusarium and other pathogens 

under iron limiting condition. 

 

Table.1 Mechanism of action of promising rhizosphere bacterial antagonists and fluorescent 

pseudomonads 

 

Sl. 

No. 

Bacterial 

antagonist 

Siderophore 

production 

HCN 

production 

Ammonia production 

Color change 

1 RBA 1 - - Yellow 

2 RBA 2 _ _ Yellow 

3 RBA 3 _ _ Yellow 

4 RBA 4 _ _ Yellow 

5 RFP1 ++ ++ Brownish orange 

- nil production  

++ good production 

 

Plate.1 Siderophore production by RFP 1 
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Plate.2 Ammonia production by RFP 1 

 

 
 

Plate.3 HCN production by RFP 1 

 

 
 

Production of ammonia  

 

A dark orange brown colour has been 

appeared after addition of Nessler's reagent to 

the four days old Pseudomonas inoculated 

peptone broth thus confirming the production 

of ammonia by the isolate RFP 1 and bacterial 

isolate RBA 1, but all other isolates RBA 2, 

RBA 3 and RBA 4 found to be negative to 

ammonia production, while the uninoculated 

control remained in light faint yellow colour 

(Plate 2). Likewise, Baligh et al., (1996) in 

their findings reported that the production of 

volatile ammonia by Pseudomonas sp. has 

been indicated as a possible mechanism to 

control soil borne pathogens.  

Production of HCN  

 

The efficient rhizosphere bacteria antagonists 

were tested for HCN production. Out of all 

the tested isolates, only Pseudomonas isolate 

(RPF 1) showed its ability for production of 

HCN by transformation of filter paper from 

yellow to brown. All the bacterial antagonists 

were not able to produce HCN hence the 

color of filter paper remained to be same 

color as that of unioculated control (Plate 3). 

Hence, it could be affirmed from the findings 

that isolates RFP 1 significantly suppresses 

the growth of soil borne pathogens. The 

production of HCN by Pseudomonas is 

involved in the suppression of various 
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pathogens in particular fungi (Verma et al., 

1989) and could act as an inducer of plant 

resistance (Kumar et al., 2012).  

 

The results are in agreement with Cappuccino 

and Sherman (2005), Castric (1975) who 

determined production of HCN by 

Pseudomonas by observing a color shift of 

filter paper from yellow to orange brown.  

 

References 

 

Alka Gupta and Murali Gopal. 2008. 

Siderophore production by plant growth 

promoting rhizobacteria. Indian J. 

Agric. Res. 42 (2): 153 -156. 

Baker, A.W. and Schipper, B. 1987. 

Microbial cyanide production in the 

rhizosphere in relation to potato yield 

reduction and Pseudomonas spp. 

mediated plant growth stimulation. Soil 

Biology and Biochemistry. 17: 451-457. 

Baligh, M., Conway, K.E. and Delgado, M.A. 

1996. Production of ammonia by 

Pseudomonas cepacia and 

Pseudomonas aeruginosa: 

Quantification and effect on host and 

pathogen. Recent Research 

Developments in Plant Pathology. 1: 

19. 

Bhakthavatchalu, S., Srividya, S. and Sullia, 

S.B. 2013. Characterization of multiple 

growth promotion traits of 

Pseudomonas aeruginosa FP6, a 

potential stress tolerant bio-control 

agent. Annals of Biological Research. 

4(2):214-223. 

Cappuccino, J.C. and Sherman, N. 1992. In: 

Microbiology: A laboratory Manual, 

New York, 125-179.  

Castric, P.A. 1975. Hydrogen cyanide, a 

secondary metabolite of Pseudomonas 

aeruginosa. Canadian Journal of 

Microbiology. 21: 613-618. 

Cook, R. J. and Baker, K.F. 1985. Biological 

control of plant pathogens theory to 

application. Phytopathology. 7: 25-29. 

Deshwal, V.K. and Kumar, P. 2013. 

Production of plant growth producing 

substances by Pseudomonads. J. 

Academia and Industrial Research. 

2(4):221-225. 

El-Azeem, S.A.M.A.B.D., Mehana, T.A. and 

Shabayek, A.A. 2007. Some plant 

growth promoting traits of rhizobacteria 

isolated from Suez Canal region, Egypt. 

African Crop Science Conference 

Proceedings Vol. 8. pp. 1517-1525.  

Kloepper, J.W., Leong, J., Teintze, M. and 

Schroth, M.N. 1980. Pseudomonas 

siderophores: A mechanism explaining 

disease suppression in soils. Current 

Microbiology. 4: 317 - 320. 

Kumar, K., Amaresan, N., Bhagat, S., 

Madhuri, K. and Srivastava, R.C. 2012. 

Indian Journal of Microbiology. 52(2): 

137-144. 

Ramyasmruthi, S., Pallavi, O., Pallavi, S. and 

Tilak, K. 2012. Chitinolytic and 

secondary metabolite producing 

Pseudomonas fluorescens isolated from 

Solanaceae rhizosphere effective 

against broad spectrum fungal 

phytopathogens. Asian Journal of Plant 

Sciences and Researches. 2: 16-24. 

Schwyn, B. and J. B. Neilands. 1987. 

Universal chemical assay for the 

detection and determination of 

siderophores. Annals of Biochemistry. 

160: 47-56. 

Sharma, A., Johri, B.N., Sharma, A.K. and 

Glick, B.R. 2003. Plant growth-

promoting bacterium Pseudomonas sp. 

strain GRP3 influences iron acquisition 

in mung bean (Vigna radiata L. 

Wilzeck). Soil Biol. Biochem., 35: 887-

894. 

Sreedevi, B., Preeti, S. and Kumari, J.P. 

Isolation, production and optimization 

of siderophore producing 

pseudomonads from paddy soil. 

International Journal of 



Int.J.Curr.Microbiol.App.Sci (2018) 7(12): 1272-1277 

1277 

 

Pharmaceutical Research Sciences. 

02:71-88. 

Verma, J.P., Yadav, J., Tiwari, K.N. and 

Singh, V. 2010. Impact of plant growth 

promoting rhizobacteria on crop 

production. International Journal of 

Agricultural Research. 5: 954-983. 

 

  

How to cite this article:  

 

Thoyajakshi Bai, A., Ch. Ruth and Dinesh, K. 2018. Phenotypic Identification of Promising 

Rhizospheric Antagonistic Microbes of Chilli (Capsicum annuum L.). 

Int.J.Curr.Microbiol.App.Sci. 7(12): 1272-1277. doi: https://doi.org/10.20546/ijcmas.2018.712.157  
 

 

https://doi.org/10.20546/ijcmas.2018.712.157

