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ABSTRACT 

In present study Indole Acetic Acid (IAA) producing actinomycetes were isolated from  

rizospheric soil using starch casein media. They were further colony characterized and their Gram natures 

were studied. Twenty Two isolates showed Indole Acetic Acid (IAA) production. Out of these twenty 

two isolates, fourteen showed Gram Positive nature and the other eight were Gram Negative in nature. The 

colonies formed were Smooth/Rough, Round/Pinpoint, Regular/Irregular, Opaque/Transparent, 

White/Colourless/Powdery White. 
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INTRODUCTION 

The rhizosphere is an ecological niche, a narrow region of the soil in which microbial communities 

develop called the “Root Microbiome”. This region of the soil is directly influenced by the root secretions 

and the associated root microbiomes. Bacteria and other microorganisms present in the rhizosphere feed 

on the sloughed-off plant cells, called as “Rhizodeposition” and the proteins and sugars released by roots 

(review the above line) Rhizodeposition of various exudates provide a significant substrate for the soil 

microbial community and there is a complex interactions between this community, quantity and type of 
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compounds released. (Kandeler E. et.al. 2002).This symbiosis establishes more complex interplay 

influencing plant growth as well as competition for resources.  

Plant Growth Promoting Rhizobacteria (PGPR) is a group of bacteria that increase plant growth and plant 

yield. Several PGPR inoculants are being currently commercialized that appear to promote growth via at 

least one of the mechanisms such as, suppression of plant disease (Bioprotectants), phytohormone 

production (Biostimulants) or improved nutrient acquisition (Biofertilizers). Commercial applications of 

PGPR are being tested and are often successful. During the last few decades, the use of beneficial soil 

micro-organisms such as PGPRs for sustainable and safe agriculture has increased globally.  

Actinomycetes are a group of Gram-Positive bacteria. They form branched filamentous hyphae having 

similarity with fungal hyphae. These filamentous bacteria are found in many habitats, such as freshwater, 

sea‐water, cold‐ and warm‐blooded animals, and composts. The soil, however, is their most important 

habitat. Most actinomycetes  in  soil  belong  to  the  genus Streptomyces (Suzuki S et.al., 2000) and 60% 

of the sources of most biologically active compounds such as antifungal and antibacterial compounds or 

plant growth promoting substances that have been developed for agricultural use originate from this 

genus (Llic SB et.al.., 2007). 

 

Actinomycetes were earlier considered to be related to both fungi and bacteria but are now classified as 

bacteria. Actinomycetes can be defined as gram-positive bacteria that have elongated cells that branch 

into filaments or hyphae. Due to this, they are said to resemble fungus morphologically. These hyphae 

can be differentiated from fungal hyphae on the basis of size, that is, Actinomycetes hyphae are much 

smaller than fungal hyphae and an important component of the bacterial community, especially found 

under conditions of high pH, high temperature or water stress. One distinguishing feature of this group 

of bacteria is that they are able to utilize a great variety of substrates found in soil, especially some of the 

less degradable insect and plant polymers such as chitin, cellulose and hemicelluloses. 

 

Characteristics of Actinomycetes: 

1) They are a group of Gram-positive bacteria which form branched filamentous hyphae having 

resemblance with fungal hyphae. But their hyphal diameter is approximately 1µm, whereas in fungi it is 

5 to 10 µm. 

2) These organisms reproduce by asexual spores termed as conidia (when naked) and 

sporangiospores (when enclosed in a sporangium). These spores are not heat resistant but are resistant to 

desiccation and thus help them to survive during periods of drought.  

3) These filamentous bacteria are usually harmless soil organisms but a few are pathogenic for 

humans (for eg: Streptomyces somaliensis causes actinomycetoma of human), other animals 

(Actinomyces bovis causes lumpy-jaw disease of cattle) and plants (Streptomyces scabies causes common 

scab in potatoes and sugar beets). 

http://www.ijcrt.org/


www.ijcspub.org                                  © 2022 IJCSPUB | Volume 12, Issue 3 August 2022 | ISSN: 2250-1770 

IJCSP22C1167 International Journal of Current Science (IJCSPUB) www.ijcspub.org 382 
 

4) In soil they are saprophytic and chemoorganotrophic, and their important function is degrading 

plant or animal resides. 

5) Some are also best known for their ability to produce a wide range of antibiotics useful in treating 

human diseases. These organisms excrete extracellular enzymes which are decomposers of dead organic 

material. These enzymes lyses bacteria and by that means keep the bacterial population in check and thus 

help to maintain the microbial balance of the soil. 

6) The Actinomycetes resemble fungi superficially due to presence of subterranean and aerial hyphae 

and chain of spores. But the hyphal diameter, cytololgy and chemical composition of their cell walls are 

quite definitely bacterial in pattern. 

7) They produce geosmin, the compound which gives soil and water a characteristic earthy odour. 

8) The Actinomycetes are essentially mesophilic and aerobic (facultative anaerobic) in their 

requirements for growth. 

9) The Actinomycetes grow slowly and on artificial media produce hard and chalky colonies which 

smell decaying leaves or musty earth. 

10) They are particularly abundant in forest soil because of the abundance of organic matter. 

11) They occur mainly in soils of neutral pH, although some prefer acidic or alkaline soil. The 

Actinomycetes can grow in soils having less water content than that needed for most others bacteria. 

12) The Actinomycetes can grow in soils having less water content than that needed for most others 

bacteria. 

13) The Actinomycetes are capable of utilizing a large number of carbohydrates as energy sources 

when the carbohydrates are present in the media as sole sources of metabolizable carbon. 

14) Most of the Actinomycetes are quire proteolytic and attack proteins and polypeptides, and are also 

able to utilize nitrates and ammonia as sources of nitrogen. 

15)  Nearly all synthesize vitamin B12 when grown on media containing cobalt salts, and many are 

able to synthesize rather complex organic molecules which have antibiotic properties. The mechanism of 

synthesis of these substances is not understood. 

 

Economic Importance of Actinomycetes: 

1) The Actinomycetes that form the soil micro-flora have gained the greatest importance in recent 

years as producers of therapeutic substances. 

2) Many of the Actinomycetes synthesize antibiotics, that is, those metabolites which hinder the 

growth of bacteria and these, although harmful to bacteria are more or less harmless when introduced 

into the human or animal body. Antibiotics have in modern time’s great therapeutical and industrial value. 

3) Majority of PGPR Actinomycetes are responsible for increasing plant growth, increasing yield, 

enhancing fertility and reducing pathogens as well as biotic or abiotic stresses. 

4) They also produce plant growth phytohormones such as Indole Acetic Acid, cytokinins and 
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gibberellins. 

5) Solubilization of inorganic phosphate. 

6) Helps in nitrogen fixation  

  

MATERIALS AND METHODS 

 

Isolation of Actinomycetes spp. From rhizosphreic soil 

Indole Acetic Acid producing bacteria were isolated by serial dilution technique and soil samples were 

collected from rice field, sugarcane field, mangoes farm, red soil, sandy soil of valsad District, Gujarat. 

Starch casein agar medium (Soluble starch-1g, Casein-0.03g, Dipottasium phosphate-0.2g, Sodium 

chloride-0.5g, Potassium nitrate-0.2g, Magenasium sulphate-0.05g, Calcium carbonate-0.2g, agar-agar-

3g, Distilled water-100ml, pH-7) was taken in 250 ml of Erlenmeyer flask and autoclaved at 15 psi (121°C) 

for 20min.0.1 ml aliquots of diluted soil sample were spread over agar plates and incubated at 30˚C for 

6 – 7 days.  

 

Screening of indole acetic acid producing actinomycetes 

Twenty Two Actinomycetes isolated by the primary screening were subjected to evaluation of Indole 

Acetic Acid production capabilities under submerged fermentation condition. 

 

RESULT: 

       Morphological and colony characteristics of isolates 

Sample and Isolate 

Number 

Colony Characters Gram’s Nature 

1 Small, Round, Irregular, Smooth, 

Opaque, White 

Gram Positive Rods 

2 Large, Regular, Smooth, Opaque, White Gram Positive Rods 

3 Small, Round, Irregular, Smooth, 

Opaque, White 

Gram Negative Rods 

4 Small, Pinpoint, Regular, Rough, 

Opaque, Powdery White 

Gram Negative Rods 

5 Large, Regular, Smooth, Opaque, White Gram Negative Rods 

6 Large, Round, Irregular, Rough, 

Opaque, Dark brown 

Gram Positive Rods 

7 Small, Round, Regular, Smooth, 

Transparent, Colorless 

Gram Negative Rods 
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8 Small, Round, Irregular, Smooth, 

White, Powdery, Opaque 

Gram Positive Rods 

9 Small, Round, Regular, Rough, Opaque, 

Powdery White 

Gram Positive Rods 

10 Large, Regular, Smooth, Opaque, White Gram Positive Rods 

11 Small, Round, Regular, Smooth, 

Transparent, White 

Gram Positive Rods 

12 Large, Regular, Smooth, Opaque, White Gram Negative Rods 

13 Small, Round, Regular, Smooth, 

Transparent, Colorless 

Gram Positive Rods 

14 Small, Round, Irregular, Smooth, 

White, Powdery, Opaque 

Gram Positive Rods 

15 Large, Round, Irregular, Rough, 

Opaque, Dark brown 

Gram Positive Rods 

16 Small, Round, Irregular, Smooth, 

White, Powdery, Opaque 

Gram Positive Rods 

17 Large, Regular, Smooth, Opaque, White Gram Negative Rods 

18 Large, Round, Irregular, Rough, 

Opaque, Dark brown 

Gram Positive Rods 

19 Large, Regular, Smooth, Opaque, White Gram Positive Rods 

20 Small, Round, Regular, Smooth, 

Transparent, Colorless 

Gram Negative Rods 

21 Small, Round, Regular, Smooth, 

Transparent, White 

Gram Positive Rods 

22 Small, Round, Regular, Powdery, 

Opaque, White 

Gram Positive Rods 

Total of twenty two isolates were obtained. By colony characterization it was concluded that,  

 Two species were Small, Round, Irregular, Smooth, Opaque, White. 

 Six were Large, Regular, Smooth, Opaque, White 

 Two were Small, Pinpoint, Regular, Rough, Opaque, Powdery White 

 Three were Small, Round, Regular, Smooth, Transparent, Colorless 

 Three were Small, Round, Irregular, Smooth, White, Powdery, Opaque 

 Two  were Small, Round, Regular, Rough, Opaque, Powdery White 

 Two were Small, Round, Regular, Smooth, Transparent, White 

 Two were Large, Round, Irregular, Rough, Opaque, Dark brown 
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Figures: 

Some of the streak plate growth of isolated species of actinomycetes 

 

Fig: Small, Round, Irregular, Smooth, Opaque, White colonies 

 

Fig: Large, Regular, Smooth, Opaque, White colonies 

 

Fig: Small, Pinpoint, Regular, Rough, Opaque, Powdery White colonies 
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Fig: Small, Round, Regular, Smooth, Transparent, Colorless colonies 

 

Fig : Small, Round, Irregular, Smooth, White, Powdery, Opaque colonies 

 

Fig: Small, Round, Regular, Rough, Opaque, Powdery White colonies 
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Fig: Small, Round, Regular, Smooth, Transparent, White colonies 

 

Fig: Large, Round, Irregular, Rough, Opaque, Dark brown colonies 

 

Discussion: 

In present study Indole Acetic Acid (IAA) producing actinomycetes were isolated from  

rizospheric soil using starch casein media. They were further colony characterized and their Gram natures 

were studied. Twenty Two isolates showed Indole Acetic Acid (IAA) production.  

In studies by (B. Mohite, 2013), ten IAA producing isolates were obtained using Luria-Bertani Medium. 

In previous researches, it had been concluded that IAA, a member of the group of phytoharmones, is 

generally considered to be the most important native auxin. Ten isolates are positive for IAA production 

but among those five isolates br1, br2, br3, mr2 and wr2 were selected as potential IAA producers (B. 

Mohite, 2013).  

Most of studies from the earlier work showed that IAA producing organisms are Gram negative 

(Lindow et al., 1998; Datta and Basu, 2000). Few Gram positive strains belong to Bacillus strain 

known to produce IAA (Wahyudi et al., 2011). One of the study showed that five IAA positive strains 

were Gram positive (B. Mohite, 2013). In the present study, out of the twenty two isolates, fourteen 

showed Gram Positive nature and the other eight were Gram Negative in nature. 
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CONCLUSION 

In present study Indole Acetic Acid (IAA) producing Actinomycetes were isolated from  

rizospheric soil using starch casein media. Twenty Two isolates showed Indole Acetic Acid (IAA) 

production. Out of these twenty two isolates, fourteen showed Gram Positive nature and the other eight 

were Gram Negative in nature. 
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