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Abstract 

Soybean [Glycine max (L.) Merr] is one of the most important legumes, rich in protein and oil, which can 

be used in agriculture and oil extraction industry. Rhizoctonia solani, where causing foot and root rots of 

young soybean plants which characterized by the browning of the vascular tissue of roots and stems.The 

present investigation were Rhizoctonia solani isolates collected from different Places viz Seoni, Katni, 

Balaghat, Bhopal, Mandala, Jabalpur, Sehora and Indore of Madhya Pradesh.These ten isolates were 

studied their Cultural and Pathogenic variability . The cultural variability were observed that different 

colony colour and average colony diameter were whitish grey, white, brown grey colour but most of 

isolates whitish grey-I1, I2, I5, I6, I8 and maximum colony diameter is I4, I1, I9 Followed By I6, I10.The 

Pathogenic Variability Observations were Maximum disease incidence recorded at pre- emergence stage 

was I10 (20.00) and minimum disease incidence with I1 (6.67) followed by I3, I7, I9. Maximum disease 

incidence was recorded on post emergence stages with I9 (69.55) and minimum disease incidence 

recorded with I5 (6.67). However isolate I9 was found more pathogenic as it exhibited highest (76.22) 

mortality as compared to other isolates. 

 

Keywords: Soybean, cultural and pathogenic variability, Rhizoctonia solani isolates 

 

Introduction 

Soybean [Glycine max (L.) Merill] is the major oilseed crop in the world and is cultivated on 

an area of 108.83 Lakh ha with a total production of 114.90 Lakh MT. The crop is grown in a 

wide range of agro climatic zones. The low yield of soybean in India can be attributed to 

legions of biotic and abiotic constraints. Among biotic factors, diseases are the most dominant. 

Soybean crop can be affected by more than 100 pathogens (Sinclair and Shurlleff, 1975) [20]. 

Among all these pathogens, Rhizoctonia spp. is the most destructive pathogen for this crop 

causing heavy yield losses every year. The root rot pathogenic fungi are major threat for this 

crop as these fungi attack on the root of the plant and damage the crop. Fusarium spp., 

Rhizoctonia solani and Pythium spp. are considered as major soybean seedling pathogens, 

which contribute to stand reduction (Inam-Ul-Haq et al., 2012) [9]. Root rot has become an 

important disease of soybean caused by Rhizoctonia solani in recent past. Hence, a detailed 

and systematic study is required to manage this important disease.There are reports in other 

parts of the world that populations of Rhizoctonia solani showed significant variations 

morphologically, physiologically, pathogenically and genetically. These variations aid the 

pathogen to adapt and survive in diverse environments. A thorough knowledge of pathogenic 

variability of Rhizoctonia solani is essential to design disease management strategies for 

different agro climatic zones of the country by breeding resistant cultivars. Hence, we 

presently investigated morphological, cultural and pathogenic characteristics among 10 

isolates of Rhizoctonia solani infecting soybean, collected from ten different major soybean 

growing areas of Madhya Pradesh in India.  

 

Material and Methods 

Test pathogen 

Rhizoctonia solani, the causal organism of soybean root rot isolated from diseased plant was 

used as test pathogen. 

 

Collection 

During the month of August to September 2017 survey was made. Sample plants showing the 

root rot symptoms and infected plants showing yellow leaves upward from the base.  
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Circular patches of stunted plants were also observed from 

different places (Seoni, Katni, Balaghat, Bhopal, Mandala, 

Jabalpur, Sehora and Indore). 

 

Isolation  

The roots having typical symptoms were used for isolation. 

The diseased plants of soybean were collected and causal 

organisms were isolated from affected roots of soybean 

plants. The diseased roots were first washed in tap water to 

remove dust particles and were cut into small pieces (1-cm) 

with a sterilized scalpel. The cut pieces were surface sterilized 

with 0.1 per cent solution of sodium hypochlorite under 

aseptic conditions for 30 seconds. These pieces were 

transferred to Potato Dextrose Agar (PDA) medium in 90 mm 

Petri dishes aseptically. The Petridishes were then placed in 

BOD incubator at 25±1oC temperature for 7 days. 

 

Purification and identification of associated pathogen  

The culture of Rhizoctonia solani was purified by hyphal tip 

method. To obtain the sparse growth, the test pathogens were 

inoculated on sterilized water agar in Petriplates from the 

original culture petriplate. After two days the growth of the 

fungus was carefully examined under low power (10 xs) of 

microscope from the reverse side of Petriplate. Agar disc 

(2mm) corresponding to the marked area was cut with a 

sterilized cork borer and transferred aseptically on PDA in 

Petriplate and incubated at room temperature 25±1oC. Culture 

of R. solani was identified on the basis of characters 

illustrated by Ceresini (1999) [5]. 

 

Cultural variability 

Isolates of Rhizoctonia solani were grown on fresh PDA 

medium plates at 25+1ºC. Colony characters such as Growth 

rate, Colour, diameter of the colony were studied until the 

mycelium reached the periphery of the plate. 

 

Colony Texture  

Colony growth of each isolate was recorded as aerial fluffy or 

submerged or running on 7th day old culture. Based on 

mycelial growth and appearance the isolates were designated 

to different groups. 

 

Radial growth   

For measuring the radial growth rate, all the ten isolates of 

Rhizoctonia solani were inoculated at the centre of 90mm 

PDA in different plates and maintained four replication of 

each isolate. Inoculum was in the form of 5mm mycelium 

disc. The plates were incubated at 25±1oC and the radial 

growth was measured after 1day, 2 days, 3 days, 4 days and 5 

days of incubation period. 

 

Pathogenic variability by Soil infestation 

The inoculum was thoroughly mixed in sterilized sand + soil 

(1:1) @ 100g/ 2 kg soil. The sterilized soil was mixed with 

inoculum multiplied on corn meal sand medium. Soybean 

seeds (JG 95-60) were surface sterilized with 0.1% mercuric 

chloride for one minute and washed properly. Five seeds were 

placed in one earthen pot and three replications were 

maintained. These pots were kept in a net house. Proper 

isolation was maintained to avoid other pathogens. 

Observations on germination, pre and post emergence 

mortality were recorded. No soil treatment with test fungus 

served as control.  

 

Results and Discussions 

The present investigation was undertaken to find out the 

variability in different isolates of Rhizoctonia solani causing 

root rot of soybean.  

 

Collection and isolation of Rhizoctonia solani from root of 

soybean 

Soybean plants showing symptoms of root rot were collected 

from soybean field of different districts of M.P. Samples were 

brought into the Department of Plant Pathology for isolation 

and further studies (Table 1). 

 
Table 1: Rhizoctonia solani isolates collected from different districts 

of Madhya Pradesh 
 

Sr. No. Place Indicated symbol(I) 

1 Balaghat Isolate-I1 

2 Mandala Isolate -I2 

3 Indore Isolate -I3 

4 Bhopal Isolate -I4 

5 Jabalpur Isolate -I5 

6 Sehora Isolate -I6 

7 Jabalpur Isolate -I7 

8 Katni Isolate -I8 

9 Seoni Isolate -I9 

10 Indore Isolate -I10 

 
Table 2: Colony characters (colour, type, edge) of ten isolates of Rhizoctonia solani grown on PDA at 25±2oC 

 

Isolates. No. Colony colour Growth pattern Colony edge 

I1 Whitish grey fluffy Smooth 

I2 White with grey ring fluffy Undulating 

I3 Whitish fluffy Smooth 

I4 Grey fluffy Wavy 

I5 Whitish grey submerged Smooth 

I6 Whitish grey fluffy Smooth 

I7 Grey cottony Smooth 

I8 Grey with white ring Slightly cottony Smooth 

I9 White Fluffy Undulating 

I10 Brown Slightly fluffy Smooth 

 

Four types of colony colour were observed with the 10 

isolates of Rhizoctonia solani, of which whitish grey was 

recorded with I1, I2, I5, I6 and I8 whereas white colour was 

recorded with I3 and I9, brown colour recorded with I10 and 

grey colour recorded with I7 and I4. Mycelia growth pattern 

was also observed with 10 isolates of Rhizoctonia solani, of 

which fluffy mycelial growth pattern was recorded with I1, I2, 

I3, I4, I6 and I9, whereas, submerged I5, cottony I7, slightly 

cottony I8 and I10 exhibited brown colour. Colony edge was 

also observed, smooth, wavy, undulating.the smooth colonies 

were I1, I3, I5, I6,I7, I8 and I10 waxy colony I4 and undulating 

colony I2, I9.Similar morphological characters were reported 

about:blank
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by Exner (1953) [6], Richter and Schneider (1953) [17], Van 

Eijanathan (1961) [22], Meyer (1965) [13], Papavizas (1965) [16], 

Sherwood, (1970) [19], Bollen (1972) [4], Kuninaga et al. 

(1978) [11], Matsuyama et al. (1978) [12] Naiki and Ui (1978) 

[15] and Adams and Butler (1979) [2]. 

 
Table 3: Average colony growth of ten isolates of Rhizoctonia 

solani on potato dextrose agar medium after different incubation 

period at 25±2oC 
 

Isolates 
Average colony growth of Rhizoctonia solani (mm) after 

48hrs 72hrs 96hrs 

I1 53.33 88.33 90.00 

I2 32.50 55.00 75.00 

I3 25.00 52.50 82.50 

I4 63.33 90.00 90.00 

I5 43.33 61.66 71.66 

I6 47.50 78.33 88.33 

I7 35.00 60.83 89.16 

I8 22.00 19.16 29.16 

I9 40.00 72.50 90.00 

I10 44.16 74.16 87.50 

SE(m)± 1.367 0.74 1.46 

CD5% 4.06 7.42 4.35 

 

Growth rate of ten isolates of Rhizoctonia solani were 

recorded on PDA at different incubation period and were 

incubated at 25±2oC.From the data recorded in Table 3 that 

all isolates of Rhizoctonia solani varied significantly in their 

growth at different incubation period. Mycelial growth 

increased with increase in incubation period. Maximum 

growth of 90.00 mm. was recorded with isolate I4 after 72hrs 

of incubation followed by 88.3, 78.3, 74.16 and 72.50, with 

isolate I1, I6, I10 and I9 respectively. Similarly after 96hrs of 

incubation period 90 mm. Colony growths exhibited with I1, 

I4 and I9 Isolates, while minimum of 29.16 mm growth 

recorded with I8. Overall isolate I4 exhibited maximum growth 

at all incubation period. Similar results have been reported by 

Basu and Gupta (1992) [3], Guleria et al. (2007) [8], Goswami 

et al. (2008) [7], Khodayari et al. (2009) [10], Sharma et al. 

(2013) [13] and Mishra et al. (2014) [14]. 

 

Pathogenic variability  

To record pathogenic variability, studies were conducted in 

polyhouse by soil infestation of Rhizoctonia solani on 

soybean variety JS 95-60. Where pre emergence mortality and 

post emergence mortality were recorded and presented in 

Table 4. 

 
Table 4: Pathogenic variability of different isolates of Rhizoctonia solani by soil infestation method. 

 

Isolates Germination % 
Mortality %  

Pre emergence Post emergence Total mortality 

I1 93.33 6.67 21.67 28.34 

I2 86.67 13.33 46.66 59.99 

I3 93.33 6.67 30.00 36.67 

I4 100.00 0.00 20.00 20.00 

I5 66.00 0.00 6.67 6.670 

I6 86.67 13.33 31.67 47 

I7 93.33 6.67 28.33 35 

I8 86.67 13.33 36.67 50 

I9 66.67 6.67 69.55 76.22 

I10 80.00 20.00 50.00 70 

Control 86.67 0.0 0.0 0.0 

SE(m)± 1.15 3.08 2.63  

CD5% 3.40 1.04 7.77  

 

The data presented in Table 4 indicate that pre emergence 

mortality varied from 6.67 to 20.00. Maximum disease 

incidence recorded at pre- emergence stage was I10 (20.00) 

and minimum disease incidence with I1 (6.67) followed by I3, 

I7, I9. Whereas post emergence mortality varied from 6.67 to 

69.55. Maximum disease incidence was recorded on post 

emergence stages with I9 (69.55) and minimum disease 

incidence recorded with I5 (6.67). However isolate I9 was 

found more pathogenic as it exhibited highest (76.22) 

mortality as compared to other isolates. Present findings are 

similar to the results, variability and virulence among the 

different isolates of Rhizoctonia solani reported by Tiwari and 

Khare (1998) [21] and Abdulnabi et al. (2017) [1]. 
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