


Evaluation of Suitable Culture Media for Growth of Rhizoctonia bataticola Causing Dry Root Rot of Soybean (Glycine max L.)

[bookmark: _GoBack]Abstract
[bookmark: _Hlk137316503]Rhizoctonia bataticola (Tabb.) Butler is one of the major constraints in profitable production of soybean, causing heavy quantitative and qualitative losses. This research was conducted at Department of Plant Pathology, College of Agriculture, Ummedganj, Kota. In this research, dry root rot affected samples were collected from different farms of Kota. Among the seven-culture media used for study, the maximum colony diameter 88.00 mm was recorded on potato dextrose agar 96 hrs. after inoculation which was statistically significant over rest of medium tested. This indicates that maximum growth of R. bataticola, was supported by potato dextrose agar medium. The next was Czapek Dox agar medium which yielded 83.00 mm colony diameter followed by oat meal agar medium (78.00 mm), soybean root extract agar (51.00 mm) V-8 juice agar (42.00 mm) and soybean leaf extract agar 36.33 mm radial growth of fungus. Least colony diameter (26.67 mm) of the pathogen was observed in soybean stem extract agar medium and it was statistically inferior than all other agar medium tried.
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Introduction
	Soybean (Glycine max L. Merrill) is an important oilseed and legume crop (Hume et aI., 1965). It belongs to Leguminosae family, sub-family Papilionoideae and genus Glycine. China is considered as the origin of soybean, it is predominantly cultivated in USA, Brazil, China, Argentina and India (Rathore, 1999). Soybean (Glycine max (L.) Merrill) possess a very high nutritional value. It has unmatched composition of 40 per cent protein and 20 per cent oil and nutritional fatty acids, carbohydrates, vitamins, minerals and 5 per cent fiber. In addition to this it also contains vitamins A, B, C, D, E, K and all other essential amino acids. Soybean meal or soybean cake resulting from oil extraction processes is used in feeding livestock, poultry and household pets. Soybean due to its various uses is called 'Wonder crop' and 'Golden gift' of nature to mankind.
United States is the single largest producer of the soybean in the world. Brazil and Argentina stand second and third biggest producers of soybean respectively, Among Asian countries, China and India stands at fourth and fifth position respectively for soybean production in the world. (Anonymous, 2016). Soybean cultivated in diversified climatic conditions in various geographical areas, it suffers from various soil borne fungal pathogens, viz., collar rot (Sclerotium rolfsii), root rot and charcoal rot (Rhizoctonia bataticola, Macrophomina phaseolina). All parts of soybean plant are susceptible to number of pathogens which reduces the quality and quantity of seed yield of soybean. Root rot caused by Rhizoctonia bataticola (Taub.) Butler (Pycnidial stage Macrophomina phaseolina) is one of the economically important disease of soybean (Yang and Navi, 2005). Rhizoctonia bataticola (Taub.) Butler (1925) = (Sclerotium bataticola Taub. (1913) (Pycnidial stage: Macrophomina phaseolina (Tassi) Goid. (1947) is a diverse omnipresent ubiquitous soil-borne fungal pathogen, infecting more than 500 plant species. The pathogen causes different types of diseases viz. seed rot, seedling blight, root rot, charcoal rot, wilt, stalk rot, stem blight, fruit rot, seedling decay and leaf blight in crop plants (Dhingra and Sinclair, 1978).
Fungus produces either microsclerotia (primary source of inoculums) or pycnidial and infects plants from seedling to maturity. The disease is difficult to manage as pycnidiospore and sclerotia can survive in 2-15 years even in the absence of the host plant (Baird et al., 2003). The fungus has distinct vegetative (Rhizoctonia bataticola) and reproductive (Macrophomina phaseolina) stages. Both stages have been described under several names. The vegetative or sclerotial stage was first recognized by Taubenhause, (1913) as a cause of charcoal rot of sweet potato (Ipomea batatas) in U.S A and he named the fungus as Sclerotium bataticola (Taub). In India, Butler (1925) found a similar Sclerotium fungus and a comparison with Taubenhause isolates named it as Rhizoctonia bataticola (Taub). The reproductive or pycnidial stage of the fungus was recognized by Tassi as Macrophomina phaseolina (Tassi).
Materials and Methods
Collection, isolation and purification of the pathogen
Infected plant samples exhibiting typical collar rot symptoms were gathered between June and September 2022 from the soybean fields at the Agriculture Research Station, Ummedganj (Kota). The section of the root exhibiting characteristic signs of illness was chopped into tiny fragments. Subsequently, these fragments were sterilized on the surface using a 0.1% HgCl2 solution for one minute. The pieces were cleaned extensively in sterile distilled water three times to eliminate residues of mercuric chloride solution and were then aseptically placed on sterilized potato dextrose agar (PDA) plates. They were kept at 25±1°C for three days to allow fungus growth. Subsequently, the fragment of fungal growth was moved to PDA slants. The pure culture of the fungus was achieved by continuously cultivating the culture and conducting hyphal tip culture in sterile conditions. According to the method proposed by (Aneja, K. R., 2018). The pure cultures were kept on PDA slants at 4±1°C for additional research
Growth of Rhizoctonia bataticola isolates on different media
The growth of R. bataticola on different type of solid media viz., V-8 juice Agar, Czapek Dox Agar, Potato Dextrose Agar, Oat meal Agar, Soybean root extract agar,  Soybean root extract agar, Soybean stem extract agar and Soybean leaf extract agar media were compared by using liquid and solid media separately.
V-8 juice agar: 
Ingredients: V-8 juice (100 ml) (8.30 ml), L- Asparagine (10 g.), Yeast extract (2 g.), Calcium carbonate (2 g.), Dextrose (glucose) (2 g.), Agar (20 g.) and Final pH (at 25°C) (5.7 ± 0.2).
Suspend readymade mixture of 44.3grams in 1000 ml of distilled water. Heat to boiling to dissolve medium completely. We made a solution of 4.43 grams in 100 ml distilled water.
C-zapek Dox agar:
Ingredients: Sucrose (30 g), Sodium nitrate (2 g), Dipotassium hydrogen phosphate (1 g), Magnesium sulphate (0.50 g), Potassium chloride (0.50 g), Ferrous sulphate (0.01 g), Agar (15 g) and Final pH (at 25°C) (7.3 ± 0.2). 
Suspend readymade mixture of 49.01 grams in 1000 ml of distilled water. Heat to boiling to dissolve medium completely. We made a solution of 4.9 grams in 100 ml distilled water.
Potato dextrose agar:
Ingredients: Peeled potato (200.00g), Dextrose (20.00g), Agar-agar (20.00g), Distilled water (1000 ml) and pH (7 ± 0.2).
Two hundred grams of peeled potatoes were cut into pieces. These pieces were boiled in water and extracts were collected by filtering through muslin cloth. Each of 20 gm of dextrose and agar-agar were dissolved in potato extract and final volume was made up to 1000 ml by adding distilled water. We follow this protocol and made only 100 ml media for experiment.
Oat meal agar:
Ingredients: Oat meal (60.00g), Agar (12.50g), Final pH (at 25°C) (7.2 ± 0.2).
Suspend readymade mixture of 72.5 grams in 1000 ml of distilled water. Heat to boiling to dissolve medium completely. We made a solution of 7.25 grams in 100 ml distilled water.
Soybean root extract agar
Ingredients: Soybean root (200.00g), Agar-agar (20.00g), Dextrose (20.00g) and Distilled water	1000 ml (to make up the volume).
Soybean root was boiled in 500 ml of distilled water for 30 minutes, extracted through double layered muslin cloth. Agar-agar and dextrose were melted in 250 ml of distilled water separately. Both the solutions were mixed thoroughly. Then the volume was made up to one litre and sterilized. We follow this protocol and made only 100 ml media for experiment.
Soybean stem extract agar:
Ingredients: Healthy Soybean plant’s stem (200.00g), Agar-agar (20.00g), Dextrose (20.00g) and Distilled water (1000 ml).
Soybean plant stem were boiled in 500 ml of distilled water for 30 minutes. Extract was collected by filtering through muslin cloth. The agar-agar and dextrose were melted in 250 ml distilled water separately. Both the solutions were mixed thoroughly. Then the volume was made up to 1000 ml and sterilized. We follow this protocol and made only 100 ml media for experiment.
Soybean leaf extract agar:
Ingredients: Healthy soybean plant’s leaf (200.00g), Agar-agar (20.00g), Dextrose (20.00g) and Distilled water (1000 ml).
Soybean plant stem were boiled in 500 ml of distilled water for 30 minutes. Extract was collected by filtering through muslin cloth. The agar-agar and dextrose were melted in 250 ml distilled water separately. Both the solutions were mixed thoroughly. Then the volume was made up to 1000 ml and sterilized. We follow this protocol and made only 100 ml media for experiment.
	All the media were sterilized at 121.6°C temperature and 1.05 kg/cm² (15 lbs psi) pressure for 15 min. To carry out study, 20 ml of each of the medium was poured in each petri plates. Such petri plates were inoculated with 6 mm disc cut from the periphery of actively growing culture and incubated at 25±1°C. Each treatment was replicated thrice. Radial growth of the colony was recorded by measuring the colony diameter in milli metre at regular intervals of 96 hrs. The data obtained were analysed statistically.
Results and Discussion
[bookmark: _Hlk136425690]Radial growth of R. bataticola isolates on different growth media. There was significant difference in radial growth among different mediums. Among the different culture media used maximum colony diameter (88.00 mm) recorded on Potato dextrose agar after 96 h of inoculation, which was statistically significant over rest of medium tried. Czapek’s Dox agar was also found supportive for pathogen growth with colony diameter (83.00 mm) after 96h of inoculation. Similar finding also found by Salunkhe (2009) observed that Potato dextrose agar support the growth and sclerotial formation of Rhizoctonia bataticola followed by Czapek's dox, Richard's, Oat meal and peptone agar media.  
Table-1 Effect of different solid culture medium on mycelial growth by R. bataticola, in-vitro at 30±1°C.
	S. No.
	Medium Name
	Colony diameter in mm (96 HAI) *

	1.
	T1=V 8 juice agar
	42.00

	2.
	T2= Czapek Dox agar
	83.00

	3.
	T3= Potato dextrose agar
	88.00

	4.
	T4= Oat meal agar 
	78.00

	5.
	T5= Soybean root extract agar
	51.00

	6.
	T6= Soybean stem extract agar
	26.67

	7.
	T7=Soybean leaf extract agar
	36.33

	
	S Em. ±
	1.21

	
	CD at 5%
	3.66


*Mean of three replications; HAI=Hours after inoculation.

Fig.-1 Effect of different solid media on mycelial growth of R. bataticola
A similar finding on, Sundravadana et al., (2012) recorded that red gram root rot isolates of Rhizoctonia bataticola recorded the maximum growth of 89.85 mm in PDA followed by red gram shoot (71.29 mm) and black gram seed isolates (70.29 mm). Singh et al. (2019) observed maximum mycelial growth and sclerotia of R. solani per plate was recorded in potato dextrose agar while minimum mycelial growth was recorded in water agar. Maximum sclerotia diameter was noticed in malt extract agar. Premalatha et al. (2020) reported M. phaseolina. grow best on PDA in between pH 6-7. Shukla et al. (2020) found that PDA medium was showed significantly superior highest mycelial growth 88.63 mm of R. bataticola, causing dry root rot of chickpea followed by corn meal agar (78.36 mm) and oat meal agar (73.36 mm) while potato dextrose rose bengal agar showed least growth of 28.50 mm.
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T1= V-8 juice agar, T2= Czapek’s Dox agar, T3= Potato dextrose agar, T4= Oat meal
agar, T5= Soybean root extract agar, T6= Soybean stem extract agar, T7= Soybean leaf extract agar.
Plate- 1 Effect of different solid media on mycelial growth of R. bataticola.
Conclusion
The comparison among seven different media indicated the superiority of potato dextrose agar and Czapek’s Dox agar over oat meal agar and soybean root extract agar in enhancing the growth of R. bataticola. For in vitro studies of R. bataticola, potato dextrose agar should be preferred over other media.
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