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As agricultural pests, plant parasitic nematodes constitute one of the
most devastating and widely distributed groups causing huge losses of
nearly 78 billion dollar annual loss worldwide in economical important
crops. Involvement with other microorganism in disease complex put
nematodes on top of the list of plant pests affecting agricultural
production in the country.
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In Pakistan the Nematological research in a systematic way began in 1974.

Extensive surveys for nematode fauna have been conducted throughout the country and
the studies done so far resulted in the identification of 776 nematode species and 2 new
genera; of which 241 nematodes were new to science.

The main institution involved in Nematological research is the National Nematological
Research Centre (NNRC) at the University of Karachi, which has been contributing
significantly on the biodiversity and biosystematics of nematode fauna especially the
description and identification of new general/species.

During recent years, significant progress has also been made in the morphological,
biochemical, molecular biology, genomics, biocontrol and mass production of the
beneficial nematodes. A genomic library has lately been developed at NNRC on the basis
of ITS, 28S/D2D3, 18S rDNA regions and 12S rDNA genes of the indigenous root-knot
nematode, entomopathogenic nematode and their symbiotic bacterial species/strains,
which adds to the worldwide database.

The research efforts of our group and optimization of nematode production methods at
NNRC have provided an impetus and new world of advancement in biopesticides industry
in Pakistan. The team feels that the research endeavours of the last 17 years, have
enabled us to embark upon commercialization of the native strains of EPNs from
Pakistan.
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NNRC was established in 1974 at University of Karachi by Dr. M. A. Magbool who
is the founder. The untiring efforts made by him led to the formation of Pakistan
Society of Nematologists in 1980.

NNRC has regularly publishing bi-annual scientific journal, “Pakistan Journal of
Nematology (PJN)” since 1983 and “PSN Newsletter” from 2002.

All the abstracts of the published research papers of the back issues and full
research papers of the latest issue of PJN are available on the website: www.pjn.
com.pk

Total nematode fauna consists of 776 identified nematodes which include 241 new species
and 535 new record species whereas 45 genera were new records for Pakistan.

More than 500 research papers have been published by NNRC in refereed journals and
international repute, 17 books, 14 chapters and articles, 15 hand books in Urdu for farmers
and 8 proceedings.

Recently, four books have been published: one on entomopathogenic nematodes, two
books on marine nematodes biodiversity and ecology by LAP LAMBERT Academic
Publishing and the fourth one is the ‘Bibliography on Plant Nematology in Pakistan’ which
contains all the information of Nematological research since 1947.

NNRC offers an excellent academic programme of M. Phil. / Ph. D in Nematology.

NNRC has developed its own library consisting of over 1000 books of Nematology and
related subjects along with several national and international reputed scientific journals
and up to date literature on Nematology.
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Entomopathogenic nematodes or insect parasitic nematodes are
beneficial nematodes used as biological control agent of several
insect pests of agriculturally important crops. These pathogens
contribute to the regulation of natural population of insect and are
used as bio-pesticides, as they are economical amenable for
mass production, long-term controls, without risk for human being
live stock and non targeted organisms. Infectivity of all indigenous
EPN species was tested in in vitro studies against several insect
species viz., several lepidopteran species including cotton
bollworm spp., coleopteran spp., termites, mango mealy bug,
mango fruit fly and red palm weevil.

Recently research on molecular characterization of EPN nematodes
using different molecular technologies has been started which
resulted in achieving the 140 Accession numbers of indigenous EPN
species and RKN species by the GenBank, USA.
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Free-living marine nematodes, the most abundant benthic animals are significant
component of estuarine and considered a part of meiofauna. These nematodes are
useful in bio-monitoring studies of marine sediments and are best biotic compounds
to monitor the sea population. As bio-indicator nematodes have a number of
advantages, which include their presence in almost every habitat, including polluted
and disturbed areas.

Free-living soil nematodes are beneficial in the decomposition of organic matter
and recycling of mineral nutriants in the ecosystem that is fundamental to other
biological activity and maintaining the natural balance in soil. They may be
bacteriophagous, mycetophagous or predaceous. These nematodes play a vital
role in rhizosphare management by regulating the population of other micro
organisms including phytonematodes and contributing to soil health by nutrient
mineralization. Therefore these are often considered as potential bio- indicators
of soil health.

In addition to introduce biosystemetics work the Pakistan
Society of Nematologists and National Nematological
Research Centre, intends markup on commercialization
of native EPN strain for management of crop pests. In this
respect, collaboration from counterpart institution around
the world would be much appreciated.





Studies of Entomopathogenic nematodes (EPN’s) have been initiated in Pakistan by Shahina and Maqbool, 1996. More than 7000 soil samples were collected from different climatic regions of Pakistan. Up till now extensive work has been carried out on the isolation, distribution taxonomy, biology and efficacy of EPN’s and as a result five new species viz., S. pakistanense Shahina et al., (2001), S. asiaticum Anis et al., (2002) S. maqbooli Shahina et al., (2013), S. bifurcatum Shahina et al., (2014) and S. balochiense Shahina et al., (2015) were described while nine known species S. abbasi, S. siamkayai, S. feltiae, S. carpocapsae, S. litorale,  S. affine, S. cholashanense, Heterorhabditis indica and H. bacteriophora were recovered for the first time from Pakistan. The genetic diversity and phylogenetic analysis of all isolates of Steinernema  and Heterorhabdiis were investigated on the basis of ITS-1-5.8S-ITS-2, 12S rDNA mitochondrial gene, D2D3 and 28S and got the 140 accession number from NCBI USA gene bank and construct a genomic library. Pathogenicity and efficacy trials of indigenous EPN isolates have also been done successfully with positive and promising results of more than 100 insect pests of different crops. By the output of these researches IPO granted twelve national patents. There is a dire need to focus further research on these EPN isolates to explore and exploit their potential as an alternative to pesticides in Pakistan, especially in IPM programmes.
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Biblography: 19 years research experience in plant, soil and entomopathogenic nematodes taxonomy, identification, control of insect and nematodes by using entomopathogenic nematodes as bio-pesticides and bio-fertilizer. Published one book, one chapter, 12 National patents and 41 research papers. Granted the “Productivity allowance” by Pakistan Council of Science and Technology for the year 2012 and 2015. Described 23 new 19 known species and 10 National Patents, with the application of entomopathogenic nematodes and other bacterial feeding nematodes on different insect pests as biopesticide and use as a biofertilizer for plant and soil health, respectively.
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