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ABSTRACT This study was undertaken to isolate actinobacteria from saline soil having potential of inhibiting soybean 
plant pathogen Rhizoctonia bataticola and promoting plant growth to increase crop production. Total 48 

actinobacterial isolates were obtained by spread plate technique from 19 rhizospheric soil samples of different plants 
from the fields of saline belt of Akola District. Actinobacterial isolates were tested for antagonistic activity against 
Rhizoctonia bataticola by dual culture method. Total 11 out of 48 actinobacterial isolates exhibited antagonistic activ-
ity against Rhizoctonia bataticola. Plant growth promoting activity of these 11 isolates was tested on soybean seeds by 
evaluating the seedling vigor index (SVI) by paper towel method. Total 8 isolates demonstrated significant antagonistic 
activity and plant growth promoting potential out of which ASG35 and ASG27 of Streptomyces  were  more effective.   

Introduction
Soybean [Glycine max (L.) Merill)] is one of the major cul-
tivable crops of Vidarbha region. Out of 443700 hectare 
cultivable land of Akola district, about 28.04% is of saline 
soil. Preference to soybean cultivation by farmers is con-
tinuously increasing from last few years in both saline as 
well as non saline soils. Damping off, root rot, stem rot, 
and charcoal rot due to Rhizoctonia bataticola are some 
of the common diseases of soybean causing drastic reduc-
tion in crop yields (Belkar et. al., 2013, Amer, 2005). Agri-
cultural survey has reported 30 per cent yield loss in soy-
bean due to Rhizoctonia root/stem rot in Vidharbha region 
of Maharashtra (Manglekar et. al., 1997). Developing bio-
control agents for controlling these diseases is necessary 
considering the hazardous effects of chemical fungicides. 
Biocontrol using Trichoderma sp. ( Konde, et. al., 2008) 
and Pseudomonas sp. (Belkar, et. al., 2013) have been re-
ported earlier. Application of actinomycetes for biocontrol 
of fungal phytopathogens has also been explored (Tokala 
et.al., 2002, Becker et.al,.1993, Yuan et.al., 1995). Antag-
onistic activity along with plant growth promoting activi-
ties of rhizospheric actinomycetes has been employed for 
protection and plant growth promotion of different crops. 
(Talwinder Kaur, et. al., 2013).  Streptomyces Di 944  was 
reported earlier for antagonistic activity against Rhizoctonia 
solani (Siva, 1999) 

Present study was undertaken to isolate native strains of 
actinobacteria from saline soil   possessing significant an-
tagonistic and plant growth promoting potential.

Methodology 
Collection of soil samples
Total 19 soil samples were collected from rhizosphere of 
different plants including Soybean (S), Brinjal (B), ladyfinger 
(L), Mango (M), Turmeric (T), Ginger (G), Coconut (C), On-
ion (O), and Wheat (W) from saline tract of Akola district.

Isolation of Actinobacteria  
Soil sample (1 g) was added in 9 ml sterile physiological 
saline and homogenized for 10 to 15 min. Serial dilution 
10-1, 10-2, 10-3, 10-4, 10-5 were prepared and 0.1ml of each 
dilution was inoculated on synthetic actinomycetes iso-
lation agar medium.  Plates were incubated for 7 to 21 
days in dark at 240c to 280c. Pure cultures were obtained 

by streaking individual colonies on actinomycetes isolation 
agar plates. 

Test of antagonism
Antagonism test was done using dual culture method on 
synthetic actinomycetes  agar medium against culture of 
Rhizoctonia bataticola  obtained from Dept. of plant pa-
thology, Dr. Panjabrao Krushi Vidyapeeth, Akola. Plates 
were incubated at 30°C for 7 days. Inhibition zones were 
measured.

Test of plant growth promoting potential
Selected actinobacterial isolates were inoculated on syn-
thetic actinomycete broth and incubated in shaker incuba-
tor at 280c for 7 days. This fresh broth was applied on sur-
face sterilized soybean seeds  which  were then arranged 
on the germination paper. This sheet was covered with 
another sheet of germination paper. Seeds without any 
application were taken as control. The papers were rolled 
carefully and the rolls were dipped in container contain-
ing water for 10 days (Paper towel method). Seedling vigor 
index was calculated after 10 days by using following for-
mula

Seedling vigor index (SVI) = Mean of shoot length 
+ Mean of root length x germination percent (Sunil, 
1999).
 
Results and Discussion
Total 48 actinobacterial isolates were obtained from 19 
rhizospheric soil samples of different plants. Total 11 act-
inobacterial isolates exhibited antagonistic activity against 
Rhizoctonia bataticola and  8 isolates showed increased 
SVI as compared to control. Results of zone of inhibition 
and plant growth promoting potential of selected actino-
bacteria are given in Table 1, Figure 1 and Table 2 respec-
tively. 

Table 1: Zone of inhibition against Rhizoctonia batatico-
la by dual culture method.

S.N. Actinobacterial 
isolates

Zone of inhibition (mm) against 
Rhizoctonia bataticola

1 ASS11 3

2 ASS13 4
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3 ASM17 2

4 ASM18 2

5 AST24 2

6 ASG27 4

7 ASG28 2

8 ASG35 5

9 ASW40 3

10 ASW42 2

11 ASC47 3

 
Table 2: Effect of actinobacterial inoculants on SVI of 
Soybean by paper towel method.

S.N.
Actino-
bacterial 
Isolates

Germination 
%

Average  
shoot 
length

Average  
root 
length

Seedlings 
vigor 
index

1 ASS11 31 21.5 13.33 1079.73

2 ASS13 30 9.5 9.33 564.9

3 ASM17 19 17 11.25 536.75

4 ASM18 33 12.66 12.66 835.56

5 AST24 18 7 13.2 363.6

6 ASG27 100 11.87 11.62 2349

7 ASG28 44 9.1 17.5 1170

8 ASG35 90 15.25 13.25 2565

9 ASW40 49 8.9 8.1 833

10 ASW42 52 11.56 13.4 1297.92

11 ASC47 54 13.6 12.9 1431

12 Control 30 7.66 12.03 590.7

 
Fig. 1 Antagonistic activity of some isolates against 
Rhizoctonia bataticola   

 
As evident from Table 1 best results regarding antagonism 
were obtained with ASG35, ASG27 and ASS13. Other iso-
lates viz., ASS11, ASW40, ASC47, ASM17 ASM18, AST24, 
ASG28, ASW42 also demonstrated considerable antagonis-
tic activity (Fig. 1).

As indicated in Table 2   best results of plant growth pro-
motion were obtained with ASG35 followed by ASG27. 
Seeds treated with ASS13, ASM17 and AST24 showed 
less SVI as compared to Control while seed treatment with 
ASS11, ASM18, ASG27, ASG28, ASG35, ASW40, ASW42 
and ASC47   resulted in significant rise in SVI over control. 

Studies on plant growth promoting and antagonistic po-
tential of actinomycetes have been reported earlier (Sub-
ramanium et. al.,2012, Jog et. al., 2012) where strains of 
Streptomyces CAI-21, CAI-26 and MMA-32, IDWR53 were 
employed for plant growth promotion and biocontrol. In 
the present study presence of good antagonistic potential 
against Rhizoctonia bataticola and plant growth promot-
ing potential for soybean was noted in ASG35 and ASG27.
These strains could be explored in future for their applied 
prospects.

Colonies of all the 11 isolates were characterized by col-
ony characters and microscopic examination which re-
vealed characteristic earthy odor and arial mycelia bearing 
spores in chains (Fig. 2). Colonies of some of the isolates 
were pigmented showing dark brown, red, yellow and gray 
colors. On the basis of preliminary examination 10 isolates 
including ASG35 and ASG27 appeared to be of Strepto-
mycetes and one isolate ASM17 may belong to other ge-
nus. 

Fig. 2 Microscopic Photographs of few isolates
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