
Assessment of Culture media on Alternaria alternata (Fr.) Keissler) for Most Suitable Mycelia Growth Under In-vitro Conditions

Abstract 
Brinjal (Solanum melongena L.), also referred to as eggplant, aubergine or garden egg, is a globally important vegetable crop, with India ranking among the top producers. Its cultivation is often hindered by foliar diseases, particularly leaf spot caused by Alternaria alternata, which can result in significant yield losses. Effective management of this disease requires understanding the growth and sporulation behavior of the pathogen under different nutritional conditions. The present study evaluated the effect of fourteen solid culture media, including natural, semi-synthetic and synthetic types, on the mycelial growth and sporulation of A. alternata isolated from infected brinjal leaves. Observations on radial growth, colony morphology and sporulation were recorded under controlled laboratory conditions. The results demonstrated significant differences among the media in supporting fungal development. Potato Dextrose Agar (PDA) supported the maximum radial growth (86.67 mm), followed by Richard Agar (79.67 mm), Asthana and Hawkers medium (74.33 mm) and Oat Meal Agar (71.67 mm), whereas the lowest growth (41.00 mm) was observed on Brinjal Leaf Agar. Colony characteristics varied with media with colours ranging from grayish-white to black and textures classified as smooth, compact, or fluffy. Sporulation also differed significantly; PDA, Oat Meal Agar, Richard Agar and Asthana and Hawkers medium exhibited excellent (++++) sporulation, while Brinjal Leaf Agar and Coon’s Agar showed poor (+) sporulation. These variations are likely due to differences in nutrient composition and the type of carbon sources available in each medium. PDA proved to be the most suitable medium for in vitro growth and sporulation of A. alternata, providing a reliable substrate for further studies on its pathogenicity and biology.
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Introduction
Brinjal (Solanum melongena L.), commonly referred to as eggplant, aubergine or garden egg, is a prominent vegetable crop belonging to the family Solanaceae and is cultivated extensively across the globe. In India, it ranks among the most widely grown vegetable crops, thriving throughout the country except at higher altitudes. Major brinjal-producing nations include China, India, Bangladesh, Pakistan and the Philippines. Owing to its wide culinary applications and economic importance, it is often termed the “king of vegetables” (Choudhary and Gaur, 2009; Singh et al., 2014). India is recognized as the primary center of origin of cultivated brinjal, from where it disseminated to various parts of the world (Choudhary and Kalda, 1968). The leading brinjal-producing states in India include Odisha, Bihar, Punjab, West Bengal, Karnataka, Maharashtra, Andhra Pradesh and Uttar Pradesh. Globally, the crop occupies approximately 2.67 million hectares, with an estimated production of 93.21 million tonnes and an average productivity of 34.91 tonnes per hectare (Anon, 2024). In India, brinjal is cultivated over an area of about 0.73 million hectares, producing 12.78 million tonnes with an average yield of 17.36 tonnes per hectare (Anon, 2024).
Among the various diseases affecting brinjal, early blight caused by Alternaria solani is one of the most destructive and widely studied within the Alternaria genus. However, in recent years, other species such as A. alternata and A. tenuissima have also emerged as significant pathogens, contributing to increasing crop damage. The disease manifests severely and occurs regularly, resulting in considerable yield losses. Balai and Ahir (2013) reported yield reductions of up to 25% due to leaf spot disease of brinjal in the Jaipur district of Rajasthan.
Method and Material 
	To identify the most suitable medium for optimal mycelial growth of the Alternaria leaf spot pathogen (A. alternata), an experiment was conducted using a Completely Randomized Design (CRD) with three replications. Fourteen different solid culture media Brinjal leaf agar, Brinjal fruit agar, Asthana and Hawker’s medium, Brown agar, Potato Dextrose Agar (PDA), Coon’s agar, Richard’s agar, V8 juice agar, Czapek Dox agar, Oatmeal agar, Brown’s agar, Ashby’s agar, Malt Extract Agar and Potato leaf agar was assessed for their ability to support fungal growth. The media were prepared following standard laboratory protocols and sterilized in an autoclave at 121.6°C and 15 psi for 20 minutes. Approximately 20 ml of each medium was dispensed into sterile 90 mm Petri plates. A 7 mm diameter mycelial disc, excised from a 5-day-old actively growing culture using a sterilized cork borer, was inoculated at the center of each plate under aseptic conditions. The inoculated plates were then incubated at 28 ± 1°C as described by Dela Paz et al. (2006). Radial growth of the fungus was measured at 3, 5 and 7 days after inoculation (DAI). The experiment comprised fourteen treatment media, each replicated three times, following a CRD layout. 
Fungus growth measurement technique 
For all solid media, the linear growth of the fungus was assessed by measuring the colony diameter along a fixed axis seven days after inoculation. Measurements were taken in millimeters using a fine transparent plastic ruler for accuracy. In contrast, for liquid media, fungal biomass was estimated by determining the dry weight of the mycelial mats. After seven days of incubation, the fungal mycelia were separated by filtration through pre-weighed Whatman No. 1 filter papers. The collected mycelial mats, along with the filter papers, were dried in a hot air oven at 60°C for 48 hours. Subsequently, they were transferred to a desiccator containing calcium chloride to prevent moisture absorption. The process of drying and weighing was repeated until a constant dry weight was obtained, ensuring precise measurement of fungal biomass.
Observation on characteristics of growth
The colony characteristics such as colour of the colony and substrate, colony margin, and mycelial topography were examined visually. To assess sporulation on different media, a 5 mm diameter mycelial disc was aseptically cut from the colony margin using a sterilized cork borer and transferred into a test tube containing 5 ml of sterile distilled water. The contents were mixed thoroughly to prepare a uniform spore suspension. A small drop of this suspension was placed on a clean glass slide, and the number of spores was counted under a compound microscope at low power (10× objective). The mean spore count was calculated from observations recorded across three microscopic fields (Table 1).
Measurement of growth rate
To evaluate the daily growth rate of the fungus, 100 ml Erlenmeyer flasks were each filled with 30 ml of Potato Dextrose Broth (PDB) medium. The fungal culture was aseptically inoculated into the broth and incubated at 28 ± 1°C for a period of 15 days. Observations on fungal biomass were made at two-day intervals by determining the dry weight of the mycelial mat. Measurements were recorded up to 14 days after inoculation, representing fourteen time-based treatments, with each treatment replicated three times to ensure experimental precision and reliability.
Experimental details:
1. Design:             CRD      2. Replications:      03    3. Treatments (media):     14 

Table-1. Concentration of the spore suspension was estimated by using the following notations.
	No. of spore per microscopic field
	
Designation

	0
	(-) Nil

	1-10
	(+) Poor

	11-20
	(++) Moderate

	21-30
	(+++) Good

	31-40
	(++++) Excellent



Results and Discussion 
Effect of various media on radial growth of A. alternata.
To assess the radial growth pattern of Alternaria alternata, the fungus was cultured on fourteen different solid media, representing synthetic, semi-synthetic, and natural types, as described previously. These media were evaluated for their influence on mycelial growth, colony characteristics and sporulation (Table 2, Fig. 1, Plate 1). Considerable variation in growth rate and sporulation was observed among the media at 3, 5 and 7 days after inoculation (DAI). At 3 DAI, the highest mycelial growth was recorded on Potato Dextrose Agar (48.00 mm), followed by Oatmeal Agar (44.00 mm) and Asthana and Hawker’s medium (38.00 mm), whereas the lowest growth (19.67 mm) occurred on Potato Leaf Agar. By 5 DAI, Potato Dextrose Agar again supported the maximum radial growth (63.67 mm), followed by Oatmeal Agar (57.33 mm), Asthana and Hawker’s (55.00 mm), Malt Extract Agar (47.33 mm) and Elliot’s Agar (46.67 mm). The least growth (25.67 mm) was observed on Potato Leaf Agar. After 7 days of incubation, Potato Dextrose Agar continued to exhibit the greatest mycelial expansion (86.67 mm), followed by Richard’s Agar (79.67 mm), Asthana and Hawker’s (74.33 mm), Oatmeal Agar (71.67 mm) and Malt Extract Agar (58.00 mm). Moderate growth was noted on Brinjal Fruit Dextrose Agar (54.33 mm), Czapek’s Dox Agar and Brown’s Agar (52.00 mm), whereas Brinjal Leaf Agar showed the least growth (41.00 mm). 
Colony colour and texture varied notably across media. Based on pigmentation, colonies were categorized as grayish-white or black. Grayish-white colonies were observed on Malt Extract Agar, Czapek’s Dox Agar, Brinjal Fruit Dextrose Agar and Asthana and Hawker’s medium, while black colonies developed on Potato Dextrose Agar, Brinjal Leaf Agar, Oatmeal Agar, V8 Juice Agar, Potato Leaf Agar, Richard’s Agar, Ashby’s Mannitol Agar, Coon’s Agar, Elliot’s Agar and Brown’s Agar. Regarding texture, three distinct types were observed: smooth, compact and fluffy. Smooth colonies were produced on Malt Extract Agar, Czapek’s Dox Agar, Brinjal Fruit Dextrose Agar and Asthana and Hawker’s medium. Compact colonies were formed on Potato Dextrose Agar, Brinjal Leaf Agar, V8 Juice Agar, Richard’s Agar and Brown’s Agar, whereas fluffy colonies developed on Oatmeal Agar, Potato Leaf Agar, Ashby’s Mannitol Agar, Coon’s Agar and Elliot’s Agar. 
Sporulation intensity also varied among the media. Excellent (++++) sporulation was observed on Potato Dextrose Agar, Oatmeal Agar, Richard’s Agar and Asthana and Hawker’s medium. Good (+++) sporulation occurred on V8 Juice Agar and Ashby’s Mannitol Agar, while moderate (++) sporulation was recorded on Malt Extract Agar, Czapek’s Dox Agar, Potato Leaf Agar, Brinjal Fruit Dextrose Agar, Elliot’s Agar and Brown’s Agar. Poor (+) sporulation was noted on Brinjal Leaf Agar and Coon’s Agar. Overall, Potato Dextrose Agar consistently supported the most vigorous mycelial growth and highest sporulation of A. alternata, outperforming all other tested media. Oatmeal Agar, Asthana and Hawker’s and Richard’s Agar also promoted substantial growth and sporulation, whereas natural media derived from brinjal tissues generally showed lower growth and sporulation. These findings demonstrate the significant influence of culture medium composition on the growth dynamics, colony morphology, and reproductive potential of A. alternata, providing valuable insights for its laboratory cultivation and experimental studies.
Nutrition plays a crucial role in the growth and sporulation of fungi. To identify a suitable basal medium for the mycelial growth and sporulation of Alternaria alternata, fourteen different culture media were evaluated in vitro. Among these, maximum fungal growth was observed on Potato Dextrose Agar, followed in descending order by Richard’s Agar, Asthana and Hawker’s medium, Oatmeal Agar, Malt Extract Agar, Brinjal Fruit Dextrose Agar, Czapek’s Dox Agar, Brown’s Agar, Elliot’s Agar, Coon’s Agar, V8 Juice Agar, Ashby’s Mannitol Agar and Potato Leaf Agar, with the minimum growth recorded on Brinjal Leaf Agar. Potato Dextrose Agar proved significantly superior to all other tested media. The data indicated a significant variation in fungal growth among the media on the 7th day after inoculation. These results align with earlier studies reporting Potato Dextrose Agar as the most favorable medium for the growth and sporulation of Alternaria spp. (Yadav and Khan, 2008; Hubballi et al., 2010; Apet et al., 2014; Shabana and AboutbalIiham, 2015; Koley and Mahapatra, 2015). In contrast, Ionnsidis and Main (1973) reported the best growth and sporulation of A. alternata on Potato Dextrose Agar followed by Oatmeal Agar. Singh and Majumdar (2001) also observed that Potato Dextrose Agar supported superior mycelial growth and sporulation of A. alternata, followed by Richard’s Agar, Czapek’s Dox Agar, and Asthana medium. Similarly, Ram et al. (2007) reported maximum growth and sporulation of A. alternata causing Alternaria fruit rot of ber on Potato Dextrose Agar, while Saeed et al. (1995) found Richard’s Agar to be the most favorable medium. This variation in growth across media is attributed to differences in their composition and the type of carbon sources available. These observations are further supported by Madhavi et al. (2012), Samuel et al. (1972), Jash et al. (2003) and Mohapatra et al. (1978). Regarding sporulation, Potato Dextrose Agar, Oatmeal Agar, Richard’s Agar and Asthana and Hawker’s medium exhibited excellent (++++) sporulation, while V8 Juice Agar and Ashby’s Mannitol Agar showed good (+++) sporulation. These findings are consistent with reports by Khan et al. (2007), Ramjegathesh and Ebeneazar (2012), Gaikwad et al. (2014), Koley and Mahapatra (2015) and Krishna et al. (2018). Conversely, poor (+) sporulation was observed on Radish Leaf Extract Agar and Richard’s Agar. Overall, Potato Dextrose Agar emerged as the most suitable medium for supporting both robust growth and high sporulation of Alternaria spp.







Table-2: Effect of various culture media on cultural characteristics and sporulation of A. alternata causing Alternaria leaf spot in Brinjal.
	S.No
	Culture media 
	Radial mycelial growth (in mm)
	
Colony colour
	
Texture
	
Sporulation

	
	
	3DAI
	5DAI
	7DAI
	
	
	

	1
	Malt Extract  Agar
	31.67
	47.33
	58.00 
	Grayish-white
	Smooth
	++

	2
	Czapek’s Dox Agar
	29.00
	38.00
	52.00
	Grayish-white
	Smooth
	++

	3
	Potato Dextrose Agar
	48.00
	63.67
	86.67
	Black
	Compact
	++++

	4
	Brinjal leaf  agar
	25.67
	37.00
	41.00
	Black
	Compact
	+

	5
	Oat meal Agar
	44.00
	57.33
	71.67
	Black
	Fluffy
	++++

	6
	V8 juice agar
	29.00
	37.67
	45.33
	Black
	Compact
	+++

	7
	Potato leaf agar
	19.67
	25.67
	44.00
	Black
	Fluffy
	++

	8
	Richard  Agar
	25.33
	43.67
	79.67
	Black
	Compact
	++++

	9
	Brinjal fruit dextrose agar
	21.67
	38.00
	54.33
	Grayish-white
	Smooth
	++

	10
	Ashby’s mannitol Agar
	34.33
	41.33
	45.00
	Black
	Fluffy
	+++

	11
	Asthana and Hawkers
	38.00
	55.00
	74.33  
	Grayish-white
	Smooth
	++++

	12
	Coon’s Agar
	31.00
	40.33
	48.67
	Black
	Fluffy
	+

	13
	Elliot’s agar
	34.00
	46.67
	50.67
	Black
	Fluffy
	++

	14
	Brown's agar
	26.33
	33.33
	52.00
	Black
	Compact
	++

	Sem+_
	0.89
	0.68
	0.50
	-
	-
	-

	CD at 5%
	2.59
	1.97
	1.46
	-
	-
	-


*: Mean of three replications,  Sporulation: ++++: Excellent, +++: Good, ++: Fair, +: Poor, -: No




Fig-1: In-vitro evaluation of culture media for the growth of Alternaria alternata

Conclusion: 
The findings of the present study clearly indicate that the growth of Alternaria alternata varied considerably across different culture media. Among the fourteen tested media, Potato Dextrose Agar proved to be the most favorable substrate, supporting the highest mycelial growth (86.67 mm), while Brinjal Leaf Agar exhibited the least growth (41.00 mm). These results suggest that Potato Dextrose Agar provides the most suitable nutritional composition for optimal development of A. alternata, making it the preferred medium for laboratory cultivation and further pathological or biochemical studies on this pathogen.
Plate 1 : Fungal Culture Growth on Different Selective and Non-Selective Agars




Recommendation:
 
Molecular characterization of Alternaria alternata can provide insights into the genetic variability of this pathogen. Such information is valuable for the identification and selection of brinjal genotypes with enhanced resistance. Resistant sources identified through molecular evaluation can be effectively utilized in breeding programs aimed at developing high-yielding brinjal varieties with improved disease resistance.




[bookmark: _GoBack]References 
Anonymous. (2024).https://en.wikipedia.org/wikList_of_countries_by_eggplant_production 
Apet, K.T.; Jagdale, J.S.; Mirza, F.N.; Wagh, S.S. and Chawan, P.G. (2014). Effect of various culture media on cultural and morphological characteristics of Alternaria alternata. Trends Biosci. 2014; 7(21):3383-3385. 
Balai, L.P. and Ahir, R.R. (2013a) Survey, occurrence of leaf spot of Brinjal caused by Alternaria alternata (Fr.) Keissler in Jaipur District. Adv. Life Sci. 2(1):71-72.
Choudhary, B. and Gaur, K. (2009). The development and regulations of Bt brinjal in India. ISAAA Brief, 38.pp. 12.
Chaudhury, B. and Kalda, T. S. (1968). Brinjal: a vegetable of the masses. Indian Horti., 12: 21-22.
Dela, Paz, J.; Larionova, M.; Maceira, M.A.; Borrego, S.F. and Echevarría, E. (2006). Control of biodeterioration using a fraction isolated from leaves of Ricinus communis Linn. Pharmacologyonline. 3:462–466.
Gaikwad, A.P.; Sharma, L.; Nagrale, D.T.  (2014). Morphological and physiological characters of Alternaria alternata causing leaf blight disease of onion. Pharmacologyonline. 3:462–466.
Hubballi, M.; Nakkeeran, S.; Raguchander, T.; Anand, T. and Samiyappan, R. (2010). Effect of environmental conditions on growth of Alternaria alternata causing leaf blight of Noni. World J Agric. Sci. 2010; 6(2):171-177. 
Ionnidis, N.M. and Main, G.C. (1973). Effect of culture medium on production and pathogenicity of Alternaria alternata. Pl. Dis. Rep., 57(1): 39-42.
Jash, S.; Dutta, S. and Bandhopadhyay, S. (2003). Effect of different culture media, pH and carbon sources on growth and sporulation of Alternaria zinnia using leaf and flower blight of marigold. Envir.  Eco. 2003;21(2):321-325.
Krishna, V. P.; Suryawanshi, A.P.; Prajapati, S. and Surekha, S.; (2018).  Effect of different culture media on growth and sporulation of Alternaria dauci causing carrot leaf blight.  J. Pharma  Phytochemi 2018; 7(6): 1789-1792.
Koley, S. and Mahapatra, S. (2015). Evaluation of culture media for growth characteristics of Alternaria solani causing early blight of tomato. J Pl. Path. Microbiol.; 2(1):1-5. 
Khan, M.M.; Khan, R.U. and Mohiddin, F.A. (2007b). In-vitro effect of temperature and culture media on the growth of Alternaria brassicae, infecting rapeseed mustard. Ann. Pl. Prot. Sci. 2007b; 15(2):526-527. 
Madhavi, M.; Kavitha, A. and Vijaylakshmi, M. (2012). Studies on Alternaria porri (Ellis) Ciferri pathogenic to onion (Allium cepa L.). Archives. Appl. Sci. Res.;4(1):1-9.
Mohapatra, A.; Mohanty, A.K. and Mohanty, N.N. (1978). Studies on the physiology of the sesamum leaf blight pathogen, Alternaria sesami. Indian Phytopathol.;33 (3):432-434.
Ram, I.; Ram, J.; Chatta, L.; Deyal, R. and Thakore, B.B.L. (2007). Investigation on Alternaria fruit rots and Ber (Ziziphus mauritiana Lam.) and its management by fungicides. J. Eco. Tax. Bot, 2007, 31(3).
Shabana, Y.M. and AboutbalIiham, M.H. (2015). Effect of culture media on mycelial growth and sporulation of two isolates of Alternaria solani. the causal agent of early blight disease of tomato. J Pl. Prot. Path; 6(7):1135-1141. 
Singh, B.K.; Singh, S.; Singh, B.K. and Yadav, S.M. (2014). Some important plant pathogenic disease of brinjal and their management.Pl. Pathol. J.,13(3):208-213. 
Singh, J. and Majumdar, V.L. (2001). Efficacy of Plant extracts against A.alternata the incitant of fruit rot of pomegranate (Punica granatum). J.Mycol. Pl.Pathol 31(3): 346-349. 
Saeed, M.A.; Ahmad, A. and Khan, M.A. (1995). Effect of different media, temperature, pH levels, nitrogen and carbon sources on the growth of Alternaria spp. Pakistan J.  Pl. Pathol.;7(2):210-211.
Samuel, G.S.; Govinda, and swamy, C.V. (1972). Effect of vitamins and levels of pH on the growth and sporulation of Alternaria solani, the causal agent of the leaf blight disease of sesame. Indian J. Myco. Pl. Pathol.;2:185-186
Yadav, R. and Khan, R.U. (2008). Differential response of Alternaria brassicicola (Schw) isolates at different temperatures and nutrient media. J Ecol. Agric. 2008; 3(1):72-74. 

3DAI	Malt Extract  Agar	Czapek’s Dox Agar	Potato Dextrose Agar	Brinjal leaf  agar	Oat meal Agar	V8 juice agar	Potato leaf agar	Richard  Agar	Brinjal fruit dextrose agar	Ashby’s mannitol Agar	Asthana and Hawkers	Coon’s Agar	Elliot’s agar	Brown's agar	31.67	29	48	25.67	44	29	19.670000000000002	25.33	21.67	34.33	38	31	34	26.33	5DAI	Malt Extract  Agar	Czapek’s Dox Agar	Potato Dextrose Agar	Brinjal leaf  agar	Oat meal Agar	V8 juice agar	Potato leaf agar	Richard  Agar	Brinjal fruit dextrose agar	Ashby’s mannitol Agar	Asthana and Hawkers	Coon’s Agar	Elliot’s agar	Brown's agar	47.33	38	63.67	37	57.33	37.67	25.67	43.67	38	41.33	55	40.33	46.67	33.33	7DAI	Malt Extract  Agar	Czapek’s Dox Agar	Potato Dextrose Agar	Brinjal leaf  agar	Oat meal Agar	V8 juice agar	Potato leaf agar	Richard  Agar	Brinjal fruit dextrose agar	Ashby’s mannitol Agar	Asthana and Hawkers	Coon’s Agar	Elliot’s agar	Brown's agar	58	52	86.67	41	71.67	45.33	44	79.67	54.33	45	74.33	48.67	50.67	52	
Radial growth of mycelium

image1.png




Microsoft_Excel_97-2003_Worksheet.xls
renameSheet

		






