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Antagonism of yeast Saccharomyces cerevisiae against Pythium aphanidermatum (Edson) Fitz. in Tobacco M. LOGANATHAN, G.V. SIBLE, K. PRABAKAR AND R. SAMIYAPPAN Department of Plant Pathology, Tamil Nadu Agricultural University, Coimbatore-641003, Tamil Nadu. In tobacco nursery, Pythium aphanidermatum cause pre and post emergence damping off, which is severe in ill-drained soil and over crowded seedlings. Chemical control of the disease imparts adverse effect on human and animal health, causes phytotoxicity, leads to development of resistance in pathogens and involves high cost (Mukerji and Garg, 1993). Biological control of Pythium was well documented (Harman et al., 1981; Harman and Harder, 1983; Martin et al., 1983; Sivam et al., 1984; Krishnamoorthy and Bhaskaran, 1990). In this study, an attempt was made to test the effect of biocontrol agents against damping off of tobacco. Tobacco seeds of cultivar Varium were obtained from Central Tobacco Research Institute, Vedasanthur, Tamil Nadu, India and the study was conducted at Department of Plant Pathology, Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu. Isolation of pathogen and antagonists The damping off pathogen was isolated from diseased tobacco seedlings by direct plating method and maintained as pure culture on potato dextrose agar (PDA) slants. The soil samples were collected from the rhizosphere of healthy among damped tobacco seedlings and antagonistic microorganisms were isolated by dilution plate technique (Johnson and Curl, 1972). The antagonists were identified on the basis of their morphological characters and further confirmed by Indian Type Culture Collection, Indian Agricultural Research Institute, New Delhi. In vitro screening The isolated cultures were assayed for their antagonistic properties in vitro against P. aphanidermatum by dual culture technique on PDA medium. The antagonists were inoculated first and one day later, the pathogen was inoculated since P. aphanidermatum was fast growing. Observations were recorded after complete coverage of control



plate and per cent growth inhibition of mycelium was calculated. Per cent growth inhibition of mycelium = (Mycelial growth in control - Mycelial growth in treatment / Mycelial growth in control) × 100. Inoculum preparation All fungal antagonists viz. Trichoderma viride, T. harizianum, T. longibrachiatum, T. hamatum, Chaetomium globosum and the pathogen were multiplied in sandmaize (19:1) medium by inoculating a disc (8mm) from actively growing mycelium. Pseudomonas fluorescens and S. cerevisiae were multiplied in broth culture using King’s B and potato dextrose broth respectively by inoculating one loop of 72h old culture. The cultures were incubated for multiplication of fungal and bacterial antagonists for 15 and 3 days respectively. Pot culture experiment Mud pots (15×15cm) were filled with soil mixture (red soil: sand: FYM at 3:1:1 ratio) and inoculated with 5 per cent (w/w) antagonist or pathogen containing 108 colony forming unit (cfu). The antagonists were inoculated seven days ahead of pathogen inoculation and sufficient replications were maintained. Seeds of tobacco (cv. Varium) were sown at the rate of 250 seeds per pot, watered regularly and maintained at 70 to 80 per cent waterholding capacity. Observations were made seven days after sowing (DAS) for pre-emergence and 21 DAS for post-emergence damping off. Percentage disease incidence (PI) was calculated as follows PI (Pre emerging damping off) = 250 - Number of seeds germinated (7DAS) ------------------------------------------------ x 100 250 PI (Post emerging damping off) = Number of seedlings affected (21 DAS) ------------------------------------------------ x 100 Total number of seeds germinated (7DAS)
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Table 1. Quantitative estimation of tobacco rhizosphere microflora Organism



Dilution



Number of colonies per plate



Population g-1 of soil in dry weight basis



Bacteria Fungi



10-6 10-3



7.3 11.3



5.8×10-6 9.0×10-3



Table 2. In vitro efficacy of antagonists agsint P.aphanidermatum Antagonists



Colony diameter of P.aphanidermatum (mm)



Trichoderma viride T. harizianum T. longibrachiatum T. hamatum S. cerevisiae C. globosum P. fluorescens Control



Per cent inhibition of P. aphanidermatum over control



49.0 55.0 52.0 60.0 42.0 61.0 57.0 90.0



45.55 38.80 42.22 33.33 53.33 33.22 36.66 0.00



(42.44)e (38.52)c (40.52)d (35.24)b (46.91)f (34.57)b (37.26)c (0.58)a



In a column, means followed by common letter are not significantly different at 5% level by DMRT. Table 3. Effect of biocontrol agents against pre and post emergence damping off of tobacco Biocontrol agents



T. viride P. fluorescens T. harzianum T. longibrachiatum T. hamatum S. cerevisiae C. globosum Control Ridomil (0.1%)



Pre emergence damping off (Disease incidence %)



57.2 (49.1)h 54.8 (47.7)f 46.0 (42.7)d 42.4 (40.6)c 52.0 (46.1)e 11.6 (19.9)b 56.0 (48.5)g 58.0 (49.6)i 8.4 (16.8)a



All the treatments in this study were replicated thrice and experiment was carried out under completely randomized block design. Quantitative estimation of soil microbes revealed more population of bacteria followed by fungi (Table 1). Results of qualitative observations revealed that fungi and bacteria belonging to genera viz. eight Trichoderma spp, (five Trichoderma viride, one each of T. harizianum, T. longibrachiatum and T. hamatum), two strains of P. fluorescens, one strain each of S. cerevisiae



Post emergence damping off Number of seedligs affected (21 DAS)



Disease incidence (%)



59.0 69.0 53.0 42.0 61.0 8.0 65.0 75.0 7.0



55.14 (47.95)e 61.06 (51.39)f 39.25 (38.78)c 29.16 (32.68)b 50.83 (45.47)d 3.52 (10.81)a 59.09 (50.24)f 71.31 (57.69)g 4.66 (9.96)a



and C. globosum were identified based on their colony characters, shape and gram reaction. Among these, one strain each of T. viride, T. harzianum, T. longibrachiatum, T. hamatum, S. cerevisiae, C. globosum and P. fluorescens were selected for screening against Pythium based on their effect on plant growth and biomass yield (data not shown). In vitro antagonistic effects of different biocontrol agents isolated from soil against Pythium was reported by many authors (Harman and Harder, 1983; Krishnamoorthy and Bhaskaran, 1991). Since
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exotic isolates of antagonists perform poorly in the introduced soil, screening of native soil microflora was emphasized. The results of dual culture experiments revealed that S. cerevisiae significantly inhibited P. aphanidermatum (53.33%) (Table 2) than other biocontrol agents. The efficacy of antagonists against preemergence damping off was calculated based on per cent seed germination on 7 DAS (Table 3) and the ungerminated seeds were considered as affected with pre emergence damping off. Soil treated with S. cerevisiae recorded the lowest disease incidence (11.6%) and similar results were obtained in post emergence damping off (3.52%) (Table 3). But efficacy of S. cerevisiae on post emergence damping off was high rather than pre emergence damping off and this might be due to close association of the antagonist with pathogen for long time or eradicate action (Knudsen and Skou, 1993). The biocontrol activity of S. cerevisiae against Pythium might have possibly resulted from mycoparasitism (Hajlaoui and Belanger 1993), secretion of lytic enzymes such as β -1, 3 glucanase (Punja, 1997) and production of antibiotics (Beyagoub et al., 1996). The present study clearly indicated the antagonistic activity of yeast on damping off pathogen both under in vitro and greenhouse conditions. References Benyagoub, M., Rhlid, R.B. and Belanger, R.R. (1996). Purification and characterisation of new fatty acids with antibiotic activity produced by Sporothrix flocculosa. J. Chem. Ecol. 22: 405413. Hajlaoui, M.R. and Belanger, R.R. (1993). Antagonism of the yeast like phylloplane fungus Sporothrix flocculosa against Erysiphe graminis var tritici. Biocontrol Sci. Technol. 11: 427-434.



M.Loganathan, G.V. Sible, K. Prabakar and R. Samiyappan
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