Fungal endophytes harbored inside Indian medicinal Plant Asparagus racemosus Willd. reveals Aspergillus oryzae and Penicillium sp. as potent antifungal agents 
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Abstract

Asymptomatically present fungi residing as endophytes within Asparagus racemosus Willd, collected from different geographic locations and distinct sampling times from India were studied. 60 isolates of endophytic fungi representing fifteen species under 9 different genera were isolated from 286 (202 leaf and 84 stem) plant tissues of A. racemosus. Fungal endophytes were identified based on PCR amplification and rDNA ITS sequence analysis (ITS1, 5.8S and ITS2 regions). Penicillium sp. has the highest relative abundance of 21.7%. Tissue specificity of fungal endophytes was indicated by means of bi-plot produced by principal component analysis. Dendrogram originated by cluster analysis revealed correlation between fungal species abundance and mean temperature of given location at the time of sampling. Macrophomina phaseolina, Fusarium verticillioides, Colletotrichum capsici and Bipolaris maydis are recorded for the first time, living as cryptic endophytes in A. racemosus. Highest shannon diversity was recorded in leaf tissues (H’= 1.279) followed closely by stem tissues (H’= 1.277) collected from Delhi in 2010.  Pielou's eveness index, measuring the variation in endophytic communities has been found to be highest in stem tissues of A. racemosus collected from Hyderabad in first sampling time. 11.6% of fungal endophytes demonstrated antifungal activity against broad spectrum phytopathogens B. cinerea, S. sclerotiorum, R. solani and F. oxysporum in dual culture bioassay. Penicillium sp. (ARDS-2.3) and Aspergillus oryzae (ARHS-1.1) displayed most effective antifungal activity with IC50 value ranging from 0.381-0.955mg/ml against B. cinerea, S. sclerotiorum, R. solani and F. oxysporum.
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