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Abstract 

The cultural and morphological features of Rhizoctonia solani were studied on growing them on PDA 

medium which was isolated from different host viz. rice, soybean, moongbean groundnut and maize. Five 

field isolates are characterized for cultural and morphological characteristics on PDA medium under in 

vitro condition. The isolates varied with respect to growth, colony characteristics and sclerotial 

morphology and it was found that the rice isolate was submerged to subdued type while the soybean and 

moongbean isolates produced aerial mycelium with strandy and subdued growth, and it was strandy and 

subdued in maize and groundnut isolate produced strandy and subdued mycelium. Various shades of dark 

brown mature sclerotia were observed in rice, soybean, moongbean whereas groundnut and maize 

isolates produced very dark greyish colored sclerotia. Marked differences in the shape and size of 

sclerotia were observed by the isolates of different hosts. In rice isolate, the sclerotia was big sized, 

globular and was myceloid. Maize isolate produced somewhat spherical to small oval shaped sclerotia. 

Soybean and moongbean isolate produced irregular shaped sclerotia with pitted surface. While the 

groundnut isolate generally produced irregular shaped sclerotia with smooth surface. In vivo virulence 

potential of five different field isolates of Rhizoctonia solani isolated from different hosts were studied 

against different varieties (Swarna, Maheshwari, TN-1, and HMT) of rice crop and it was found that the 

isolate of groundnut had maximum development of lesion followed by moongbean in Swarna variety. In 

Maheshwari and HMT variety, moongbean isolate showed maximum development of lesion and least 

was shown by maize isolate and maize isolate does not had any effect on HMT variety of rice crop. In 

TN-1 variety, groundnut isolate had maximum development of lesion followed by the isolates of rice and 

maize while the isolate of moongbean showed least reduction in lesion length. 
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Introduction 

Rhizoctonia solani Kühn is most widely distributed plant pathogen causing disease problem on 

many crops (Führer Ithurrart et al., 2004). Rhizoctonia solani can cause disease on at least 200 

different plant species (Anderson, 1982; Salazar et al., 2000). Isolates vary considerably in 

pathogenicity and cultural characteristics not only of same host but also in the different host. 

Classification of Rhizoctonia spp. has evolved mainly from studies of isolates obtained from 

diseased plants.In nature, plant pathogens exist as different strains that exhibit variation in 

their morphological and cultural characters, pathogenicity and virulence.  

To understand the present plant disease situations and to predict the possible future 

development it is essential to learn as much as possible about the variability in fungi that are 

pathogenic to plants. Morphological and pathogenic variations are known in many fungal 

pathogens (Kumar et al., 1995). Due to variation in the distribution of R. solani across 

environments, it is important to know which isolate is most virulent within a given species 

especially to identify genetic resistance to highly virulent isolates. Keeping in view, the 

importance of the crop, severity of the disease and advantages of biological control, present 

investigation was taken up to study the variability in cultural and morphological characters of 

R. solani isolates. 

 

Materials and Methods  

General procedure followed  

For each set of treatment, different replications were used in all in vitro studies. In general, in 

each petriplates about 15-20 ml of potato dextrose agar medium was poured, supplemented 

with streptomycin sulphate, in order to check the unwanted bacterial contaminations. 

Wherever growth studies were conducted, 5 mm disc of pure culture of Rhizoctonia solani was  
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used for inoculation of the medium in petriplates. 

The inoculated petriplates were incubated in the BOD 

incubator at 27± 20C for maximum period of 15 days. 

Observations for the mycelial growth were recorded one, two, 

three, four, and five days after incubation and total number of 

sclerotia formed were counted 15 days after inoculation.  

 

Studies on Symptomatology 

Rice plants were observed at all the growth stages of crop 

from germination to maturity stage under field condition at 

the Research Farm, IGKV, Raipur for symptomatological 

studies.  

Disease sample infected with R. solani were collected from 

maize, soybean, moongbean, groundnut and rice crops, 

planted at Research Farm. College of Agriculture, Raipur, 

during the kharif season 2013. Name of the host, disease and 

their collected parts are listed below: 

 
Table 1: List of naturally infected hosts and their symptoms 

 

S. No Host Botanical Name Disease Infected Plant Part 

1 Rice Oryza sativa Sheath blight Sheath 

2. Maize Zea mays Banded blight Sheath 

3. Soybean Glycine max Aerial blight Leaf 

4. Moongbean Vigna radiata Web blight Leaf 

5. Groundnut Arachis hypogaea Web blight Leaf 

 

Isolation of the pathogen from its different hosts 

The diseased plants exhibiting characteristic symptoms were 

collected from field and brought to the laboratory for 

isolation. The diseased parts were cut into small pieces by 

sterilized blade and surface sterilized with 1.0% Sodium 

hypochlorite for one minute followed by three washing with 

sterile water. These surface sterilized bits of infected leaf and 

sheath were placed in petriplates containing PDA. The 

petriplates were kept for incubation at 27±20C and whenever 

fungal colonies appeared, they were sub cultured and purified 

on PDA slants.  

 

Pathogenicity Test 
The healthy seedlings were collected from field and selected 

the healthy trifoliates of groundnut, soybean, moongbean and 

leaf of maize and rice for inoculation. All were surface 

sterilized with 1.0% sodium hypochlorite for one minute, after 

sterilization these healthy leaves were kept in big size 

desiccators and inoculated the mycelium disc of test fungus. 

Inoculation disc without fungal mycelium was served as 

control. After inoculation desiccators was sealed with the help 

of grease. Symptoms were observed after first day of 

inoculation.  

 

In-vitro evaluation of cultural and morphological 

variation of R. solani isolates obtained from different 

hosts. 

Cultural characters of five field isolates of R. solani were 

studied on twenty ml sterilized Potato Dextrose Agar 

medium. Mycelial disc were transferred aseptically at the 

centre of each petri plates and incubated at 27±2º C for 15 

days. The colour of the colony was determined with the help 

of Munsell´s soil colour chart ( Munsell colour company, Inc. 

1954).  

 

In-vivo evaluation of virulence of Rhizoctonia solani 

isolated from different hosts on different varieties of rice 

crop (Swarna, Maheshwari, TN-1, HMT.) 
The virulence of five field isolates of different hosts were 

evaluated on varieties of rice; Swarna, Maheshwari. TN-1 and 

HMT. All the varieties were planted in Research Farm of 

Plant Pathology Department, COA, Raipur in randomized 

block design. The study was conducted in bunded rice field 

under irrigated conditions. At early booting stage the plant 

were inoculated with sclerotia of R. solani of five different 

hosts (rice, maize, soybean, moongbean and groundnut) by 

insertion placement method. 

The observation for the development of lesion length and 

relative lesion length in rice were recorded at regular 

intervals. Relative lesion length was calculated by using 

formula-  
 

Relative lesion length (%) = L/H X 100 
 

Where, 

L= Length in lesion in mm 

H= Height of the plant in mm 

 

Result and Discussion  

Five field isolates were characterized for cultural and 

morphological characteristics on PDA medium after 72 hrs of 

incubation. Hyphal characteristics of all the isolates showed 

typical characteristics of R. solani.  

 

Cultural and morphological characteristics 

Five field isolates are characterized for cultural and 

morphological characteristics on PDA medium after 72 hrs of 

incubation and the purified culture were multiplied on PDA 

slants for further use and the original was preserved. For all 

the cultural and morphological variation studies, the isolates 

of rice from COA, Raipur were used for comparison. 

 

Variation in color 
Differentiation of the color shades produced by the sclerotium 

and vegetative growth, chart no. Hue 10 YR of Munsell´s soil 

color chart (Munsell colour company, Inc. 1954), was used 

for all the isolates. Vegetative growth of rice and maize 

isolates produces pale yellow brown shade (shade no.8/4 and 

6/4 respectively) while it was light gray in soybean (7/1), 

moongbean (7/2), and groundnut (7/1) isolates. Colour 

variation was not observed within the isolates of the crop. 

Various shades of dark brown mature sclerotia were observed 

in rice, soybean, moongbean and groundnut isolates whereas 

maize isolates produced very dark grey colored sclerotia. 

 

Appearance of vegetative growth 

Appearance of vegetative growth in rice isolates was 

submerged to subdued type while the soybean and 

moongbean isolates produced aerial mycelium with strandy 

and subdued growth, and it was strandy and subdued in maize 

and groundnut isolates with no aerial mycelium. 
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Table 2: Variability in mycelial and sclerotial characteristics of R. solani isolates from different hosts on PDA medium. 
 

Isolates 
Cultural characteristic 

Appearance of mycelial growth 
Colour of mycelial growth Radial growth in mm 

Rice Very pale brown 90 Mycelium with submerged to subdued and strandy growth 

Maize Yellow brown 45 Mycelium with submerged to subdued and strandy growth 

Soybean Light grey 66 Aerial mycelium with strandy and subdued growth 

Moongbean Light grey 71 Aerial mycelium with strandy and subdued growth 

Groundnut Light grey 61 Mycelium with strandy and subdued growth 

SEm±= 1.88 

C.D (P=0.05)= 5.92 
 

Average of three replication 

The isolates varied with respect to growth, colony 

characteristics and sclerotial morphology and it was found 

that the rice isolates was submerged to subdued type while the 

soybean and moongbean isolates produced aerial mycelium 

with strandy and subdued growth, and it was strandy and 

subdued in maize and groundnut isolates produced strandy 

and subdued mycelium. Various shades of dark brown mature 

sclerotia were observed in rice, soybean, moongbean whereas 

groundnut and maize isolates produced very dark greyish 

colored sclerotia.  

Similar result on cultural and morphological variation in thirty 

five different isolates was found by Goswami et al. 2010, The 

result given below indicates that the radial growth of 

mycelium was significantly highest in rice isolates followed 

by moongbean isolates while the least radial growth was 

observed in maize isolates. 

 

 
 

Fig 1: Radial growth of R. solani collected from different crops on PDA medium. 
 

Sclerotial Morphogenesis 

Sclerotia are asexual, multi-cellular, hard resting structure. 

The sclerotia of R. solani are comparised of clusters of 

melanin encrusted, thick walled cells rich on nutrients formed 

by increased branching from short thick lateral hyphae. 

 

Morphological characters of sclerotia  

Sclerotia of Rhizoctonia is a basic character by which the 

genus is distinguished from Sclerotium. Isolates from five 

different host when cultured on PDA showed differential 

effects. Abundant no. of sclerotia were produced by the 

isolates of rice followed by moongbean isolates while few 

sclerotia were produced by the isolates of soybean. However, 

average no. of sclerotia was produced by the isolates of maize 

and groundnut.  

 

Shape of Sclerotia 

Marked differences in the shape and size of sclerotia were 

observed by the isolates of different hosts. In rice isolates, the 

sclerotia were big sized, globular and were myceloid. Maize 

isolates produced somewhat spherical to small oval shaped 

sclerotia. Soybean and moongbean isolates produced irregular 

shaped sclerotia with pitted surface. While the groundnut 

isolates generally produced irregular shaped sclerotia with 

smooth surface.  

 

Distribution of sclerotia 

On potato dextrose agar medium, the sclerotial isolates of 

rice, maize and groundnut were scattered in all over the plate. 

The isolates of soyabean produced clumped sclerotia and 

situated at the center of the plate. However great number of 

scattered sclerotia was produced by the isolates of moongbean 

and also few sclerotia were also found on the upper surface of 

the plate. 

 

Table 3: Shape, size and distribution of sclerotia of different host isolates. 
 

Medium 

Used 
Characters 

Isolates 

Rice Maize Soybean Moongbean Groundnut 

Potato 

Dextrose 

Agar 

Shape and size 

of sclerotia 

Big sized, 

globular and 

were myceloid 

Spherical to 

small oval 

shaped sclerotia 

Irregular shaped 

sclerotia with pitted 

surface 

Irregular shaped sclerotia with 

pitted surface 

Irregular shaped 

sclerotia with smooth 

surface 

Distribution of 

sclerotia 

Scattered all 

over the plate 

Scattered all over 

the plate 

Clumped sclerotia 

and situated at the 

center of the plate 

Scattered sclerotia and also few 

sclerotia were also found on the 

upper surface of the plate 

Scattered all over the 

plate 



 

~ 1801 ~ 

International Journal of Chemical Studies 

Table 4: Reaction of Rhizoctonia solani isolated from different hosts on different varieties of rice crop. 
 

S. No. Variety Plant Height (mm) Isolates of Different Hosts Lesion Length (mm) Relative Lesion Length(%) 

1. Swarna 

900 Rice 70.0 7.77 

910 Maize 76.6 8.41 

880 Soybean 83.3 9.46 

890 Moongbean 96.6 10.85 

900 Groundnut 116.6 12.95 

 
SEm± 

C.D (P=0.05) 

1.60 

3.35 
 

 

All the isolates of different host were significantly differ in 

their reaction. In Swarna variety, maximum lesion length 

(116.6 mm) was recorded from groundnut isolates followed 

by moongbean, soybean and maize isolates. Minimum lesion 

length was recorded in rice isolates. However, the relative 

lesion length was highest in groundnut isolate followed by 

moongbean isolate while the least was observed in rice 

isolate. 

 

 
 

Fig 2: Reaction of R. solani isolated from different hosts on var. Swarna of rice crop. 

 
Table 5 

 

S. No. Variety Plant Height (mm) Isolates of Different Hosts Lesion Length (mm) Relative Lesion Length (%) 

2. 

 

 

Maheshwari 

 

 

900 Rice 33.3 3.70 

940 Maize 16.6 1.76 

910 Soybean 46.6 5.12 

890 Moongbean 80.0 8.89 

880 Groundnut 13.3 1.51 

 

 

SEm± 

C.D (P=0.05) 

0.86 

2.70 
 

 

 

All the isolates of different host were significantly differ in 

their reaction. In Maheshwari variety, maximum lesion length 

(80.0 mm) was recorded from moongbean isolates followed 

by soybean, rice and maize isolates. Minimum lesion length 

was recorded in groundnut isolates. However, the relative 

lesion length was highest in moongbean isolate followed by 

soybean isolate while the least was observed in groundnut 

isolate. 

 

 
 

Fig 3: Reaction of R. solani isolated from different hosts on var. Maheshwari of rice crop. 
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Table 6 
 

S. No. Variety Plant Height (mm) Isolates of Different Hosts Lesion Length (mm) Relative Lesion Length(%) 

3. HMT 

750 Rice 40.0 5.33 

770 Maize 00.0 0.00 

740 Soybean 43.3 5.85 

780 Moongbean 70.0 8.97 

800 Groundnut 33.3 4.16 

 
SEm± 

C.D (P=0.05) 

1.03 

3.25 
 

 

 

All the isolates of different host were significantly differ in 

their reaction. In HMT variety, maximum lesion length (70.0 

mm) was recorded from moongbean isolates followed by 

soybean, rice and groundnut isolates. No infection was 

recorded in maize isolates. However, the relative lesion length 

was highest in moongbean isolate followed by soybean 

isolate. 

 

 
 

Fig 4: Reaction of R. solani isolated from different hosts on var. HMT of rice crop. 

 
Table 7 

 

S. No. Variety Plant Height (mm) 
Isolates of 

Different Hosts 

Lesion 

Length (mm) 

Relative Lesion 

Length (%) 

4. 

 

 

TN-1 

 

 

110 Rice 60.0 54.54 

120 Maize 60.0 50.00 

110 Soybean 53.3 48.45 

100 Moongbean 33.3 33.30 

110 Groundnut 83.3 75.72 

 
SEm± 

C.D (P=0.05) 

1.65 

5.21 
 

 

 

All the isolates of different host were significantly differ in 

their reaction. In TN-1 variety, maximum lesion length (83.3 

mm) was recorded from groundnut isolates followed by rice 

and maize isolates. Minimum lesion length was recorded in 

moongbean isolates. However, the relative lesion length was 

highest in groundnut isolate followed by rice isolate while the 

least was observed in moongbean isolate. 

 

 
 

Fig 5: Reaction of R. solani isolated from different hosts on var. TN-1 of rice crop. 
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The results in above table are in agreement of Barid (1996), 

Goswami et al. 2010 [9]., collected Rhizoctonia solani isolates 

from soil of different agro-ecological zones of Bangladesh 

and also from infected plant parts of different crops and 

grasses and classified the isolates into five different cluster 

groups on the basis of morphological and cultural characters. 

After analyzing he found that there were no relations between 

the isolates with respect to their origin from where they were 

collected. It indicated that the diversity among the isolates 

was not correlated with their origin. In case of host range and 

pathogenicity among the five selected isolates of different 

cluster groups, the isolate JES-16 was an avirulent isolate. 

The isolate SYL-30 had narrow host range and a low virulent 

isolate. The isolates DIN-8 and GAZ-18 possessed wide host 

range and might be considered as virulent isolates. The isolate 

GAZ-9 was a highly virulent isolate with a wide host range. 

 

 
 

Fig 6: Variation in shape and distribution of sderotia in Rhizoctonia 

solani 
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