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INTRODUCTION

Agricultural sustainability has become the main concern in 
the context of  depleting arable land and water resources 
and climate change driven environmental extremities. It 
is essential that our agricultural research will have to be 
geared up to meet the global food demand for feeding 
increasing human population (UNFPA, 2012). Food 
security can be achieved through breeding approaches 
by improving environmental stress tolerance, water use 
�H�I�À�F�L�H�Q�F�\�����S�D�W�K�R�J�H�Q���U�H�V�L�V�W�D�Q�F�H���D�Q�G���Q�X�W�U�L�W�L�R�Q�D�O�O�\���H�Q�U�L�F�K�H�G��
foods and production of  high-value bioactive compounds. 
Agricultural innovation has always dealt with science-
based products and processes which have contributed to 
improved productivity and sustainability (Pretty, 2008). 
�,�Q�� �W�K�L�V�� �F�R�Q�W�H�[�W���� �L�G�H�Q�W�L�À�F�D�W�L�R�Q�� �R�I �� �W�K�H�� �P�R�V�W�� �D�S�S�U�R�S�U�L�D�W�H��
technologies and developing of  a knowledge base of  
agricultural crops has become a priority. Consequently, the 
demand for agricultural crops for their use as food, feed, 
fuel and energy has increased over the years and there is 
a need to adopt innovative technologies of  agricultural 
sustainability.

Induction and exploitation of  genetic diversity is an 
established genetic approach in crop improvement. 
Plant breeding techniques, mutagenesis, biotechnology, 

genetic engineering and molecular breeding have played 
a pivotal role in exploiting available germplasm resources 
for developing improved cultivars (Lusser et al., 2012; 
Hallerman and Grabau, 2016). Transgenic approaches have 
been adopted in several crops but the technology is still 
to reach the developing countries since it requires skilled 
�V�F�L�H�Q�W�L�À�F���S�H�U�V�R�Q�Q�H�O�����Z�H�O�O���G�H�Y�H�O�R�S�H�G���O�D�E�R�U�D�W�R�U�\���V�H�W���X�S���Z�L�W�K��
high end equipment, available resource of  isolated genes 
and promoters, compliance with biosafety practices, crop 
production system and consumer acceptance (Parry et al., 
2009; Jain, 2010; Suprasanna et al., 2017). In this regard, 
mutagenesis offers as a simple and effective means of  
inducing genetic variation. A single induced mutant can 
have several desirable traits, e.g. disease resistance, high 
yield, quality, plant architecture, and abiotic stress tolerance. 
This is in contrast to transgenic plants where in single gene 
trait is often expressed. The spontaneous mutation rate is 
too low (10�î�� – 10�î��) and is inadequate to be utilized for 
enhancing genetic variability in crop breeding. Induced 
mutations with physical and chemical mutagen treatment 
enhances rate of  mutation rate enabling mutant lines to use 
in plant breeding programs, especially in those crops with 
�O�L�P�L�W�H�G���J�H�Q�H�W�L�F���Y�D�U�L�D�E�L�O�L�W�\�����-�D�L�Q�����������������-�D�L�Q���D�Q�G���6�X�S�U�D�V�D�Q�Q�D����
2011). The constraints in case of  conventional breeding 
such as low vigour, narrow gene pool, complex genomes, 
reduced fertility and the lengthy breeding/selection cycle 

Agricultural sustainability and food security are major challenges facing continued population growth. Integration of existing and new 
technologies for the induction and exploitation of genetic diversity towards developing healthier, nutritious and productive crops is the 
need of the hour. Mutagenesis is a proven technology for the development of improved or novel varieties with desirable traits. Several 
mutant genes have been successfully explored, either directly or indirectly, to complement crop productivity. The advent of genomics 
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