Research Achievements    

Entomopathogenic Nematodes (EPN):


· Initiated organized research on EPNs; Established a laboratory for working on EPNs; Developed a new PG Course on EPN. 

· Isolated 18 strains of Steinernema, of which one has been identified as new species, Steinernema thermophilum which is the first new species of this genus from India. The new species kills the insect host within 24-36 hr at a temperature range of 15 - 350C, having high reproductive potential. It may prove to be a useful bioagent for incorporating in IPM against insect pests of crops, especially in tropical and sub-tropical regions of the world.

· Established the field efficacy of S. thermophilum against Diamond Back Moth infesting cabbage, when used as foliar spray.

· Contributed towards the ecological characterization of entomopathogenic nematode species, Steinernema monticolum and S. thermophilum; and theirs culturing techniques both in vivo and in vitro.
· Identified 2 species of EPN, Steinernema feltiae from Kerala; and S. riobrave from Gujarat, which is the first report of this species in the country.
· Differentiated several Indian populations of Steinernema spp., based on RFLP and base sequence of ITS region of ribosomal DNA, RAPD analysis and isozymic profiles of esterase, catalase and superoxide dismutase.
· First in the country to describe a new species of symbiotic bacterium Xenorhabdus indica associated with S. thermophilum based on morphological, biochemical, cultural and molecular characteristics.
· Deposited the Base sequence of ITS of rDNA of S. thermophilum in GenBank, NCBI, USA and obtained an Accession Number.
· Developed a novel biopesticidal formulation of Entomopathogenic nematodes with enhanced shelf-life, for managing the insect pests of crops, which has been applied for patenting.
 Nematode Biosystematics:

Described 50 new species, 5 new genera, two new subfamilies, 9 new host records, 6 new geographical records, 3 new taxonomic combinations, 4 new synonyms and also proposed new concepts on the origin of plant parasitism in nematodes and  a new classification scheme for the order Tylenchida upto generic level. 

· Mapped the distribution of Plant parasitic and beneficial soil nematodes in central, western and north-eastern states of India. 

· Mapped the distribution of root-knot nematodes; Characterised morphologically 5 populations of M.javanica, 3 of M.incognita, one each of M. hapla and M. arenaria, and deposited the vouchered specimens of these species in National Nematode Collection, for referral purposes. 

· Described two new species, M. jepsonae sp.n from the rhizosphere of pointed gourd from Uttar Pradesh and M.piperi sp.n from the rhizoshere of black pepper from Kerala. 

National Nematode Collection of India (NNCI):  
· Maintaining and augmenting the NNCI-the unique collection of its kind in Asia- and a scientific treasury located at the Division of Nematology, I .A .R .I ., New Delhi.
· Developed a Data Bases of Type accessions and Wet collections in the NNCI; which are being updated and upgraded every year, for uploading onto InterNet for Open Access.
ICAR-funded two projects on reniform nematode, Rotylenchulus reniformis:

Mapped the distribution of reniform nematodes in the country, and identified the hot-spots of nematode infestation in almost all the states of India, excepting the temperate hilly regions. All the populations were identified as Rotylenchulus reniformis, based on the morphological and morphometrical studies. Intraspecific Polymorphism in R. reniformis: All the populations conformed to the race A. The findings revealed the further existence of races with in the race A. Found the existence of morphological variants, 5 host races (using maize cv. Luxmi, bajra cv. Pusa 23 and mustard cv . Pusa Bold as host differentials ), thermotypes (having different temperature requirements), biochemical variants ( having differences in b-esterase isozymic profiles ), and demonstrated the process of speciation through phenomenon of reproductive isolation. Bottlegourd was found to be an adequate host for quick culturing of this species. Sorghum, chilli, bittergourd, marigold, paddy, cactus and kalanchoe were found to be the non hosts for this species and hence can be incorporated in the cropping sequences for managing this species . 
 Nematode Identification Service  :  Identification service was extended to the various scientists; identified about 2000 nematode specimens received from different parts of India and abroad ( Nepal, Sultanate of Oman, Iran, Bhutan ). 
