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Abstract: Banded leaf and sheath blight (BLSB) caused by Rhizoctonia solani f. sp.  sasakii is one of the most important fungal
diseases of maize. Chemical control,  more specifically use of fungicides is the most efficient means to manage this 
disease. A study was conducted to know the effect of two formula�ons of  hexaconazole viz., commercial and newly
synthesized nano-hexaconazole molecule  on phenotype, phytotoxin and ergosterol biosynthesis of R. solani f. sp.
sasakii. A  total of 58 isolates belonging to maize, rice, moong and pigeon pea collected from  different parts of the
country were subjected to pathogenicity analysis. All the  isolates could cause infec�on on the suscep�ble maize
cul�var Vivek QPM-9,  irrespec�ve of their hosts of origin. The �me taken for R. solani isolates to express  symptoms
on maize crop varied from 1.0 to 3.4 days. The per cent disease index  (PDI) ranged from 56.0 to 90.0. The virulence
index varied from 16.5 to 90.0. The  length of infected area recorded in different R. solani isolates ranged between
50.2  cm to 85.6 cm. The rela�ve length of infected area produced by different isolates  varied from 26.7 to 45.5 as per
cent. Among all isolates, two isolates, M25 and M16  of R. solani f. sp. sasakii were superior in above men�oned
parameters. The  phylogene�c rela�onship of twenty two selected isolates of R. solani based on ITS  sequences also
revealed differences of M25 and M16 from other isolates, and hence  was selected for further studies.  The effect of
nano-hexaconazole on phenotypic characters of R. solani f. sp.  sasakii M25 and M16 isolates revealed higher radial
growth inhibi�on, delayed  sclero�a forma�on, reduced number and weight of sclero�a, decreased infec�vity of 
nano-hexaconazole exposed fungi on host when compared with commercialhexaconazole.  However, it did not exhibit
a clear role in colony colour, colony  appearance, sclero�al colour, sclero�al aggrega�on and sclero�a forma�on
pa�ern  of the test isolates. Nano-hexaconazole and commercial-hexaconazole caused  prominent morphological
changes on hyphae, which were rough and wrinkled,   globular structures of different sizes, complete collapse of
hyphae, and tearing off of  hyphal walls.  The fungi cultured in nano-hexaconazole amended Richards growth medium 
yielded least quan�ty of phytotoxin. In vitro bioassay of phytotoxin collected from  nano-hexaconazole amended
growth medium produced reduced necro�c lesion on  the leaves of suscep�ble maize cul�var. Tissue necrosis due to
phytotoxin was also  observed on different host species viz., barley, wheat, rice, tomato, onion, field bean,  citrus and
pomegranate apart from maize. Infrared (IR) spectrum of phytotoxin  resulted in possible presence of lactone, ketone
and benzene groups in the crude  phytotoxin. The HPLC study revealed less phytotoxin in the pathogen exposed to 
nano-hexaconazole than in commercial-hexaconazole. Biosynthesis of ergosterol  was also less in nano-hexaconazole
treated R. solani f. sp. sasakii.
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