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Disease and Pest Resistance in Crop Plants
Pathogens affect almost all cash crops and cause a significant 

reduction in overall yield. In addition to the pathogen frequent 
disease outbreaks in wide array of crop plants remains serious 
challenge and pose threats to overall food security causing global 
yield loss of about 16% [1]. Actual losses incurred by pathogens 
range from 26-29% for sugar beet, barley, soybean, wheat and 
cotton, to 31-40% for maize, potato and rice [1]. Plant parasitic 
nematodes also play a critical role in decreasing the global crop 
productivity with a resultant global cost of >$120 billion p.a. [2]. 
Agriculture intensification, poor agronomic practices such as 
implementation of monoculture, use of chemical fertilizer and 
inconsistent irrigation are the main factors that led to disease 
outbreak and decrease in crop yield. Management of pathogens 
and diseases need to be given due consideration and different 
methods to combat the crop losses have been developed. 
Intriguing evidence suggest that the induced mutagenesis is a 
promising and viable approach to develop resistant cultivars. 
Using induced mutagenesis, traits for disease and pest resistance 
have been improved in cereals, legumes and other important 
crops.

Induced Mutagenesis
The term mutagenesis refers to the artificial induction 

of random or site directed mutations in plants to create new 
valuable traits in otherwise outstanding crops. Both physical 
mutagens such as ionising radiations and chemical mutagens  

 
such as alkylating agents are utilised for the development of  
elite crop varieties. Radiation usually causes large chromosomal 
aberration and chemical mutagens cause point mutations [3-6]. 
Induced mutagenesis has been used to create plant varieties that 
show resistance to pathogen and disease outbreak. The main 
mutagenic crops improved for disease resistance are rice, barley, 
maize, wheat, bean, green pea. Recently in 2017, Niab Kinnow 
mutant variety of Citrus reticulata has been developed from 
budwoods of local Kinnow irradiated at 20 Gy of gamma rays. 
This variety has shown moderate to high resistance to Citrus 
canker, scab and wither-tip diseases as well as low incidence to 
major insect pests. Similarly in 2004, Wonchu mutant variety of 
Oryza sativa has been developed by irradiating seeds at 250 Gy 
of gamma rays. This variety has been to shown to have higher 
yield and better disease resistance.

Recommendation
One of the main goals of future agriculture is to attain durable 

and broad-spectrum resistance to disease and pathogens. 
Mutagenesis enables the identification of wild genes or the 
creation of novel genes that impart disease resistance. Induced 
mutagenesis offers many benefits to agriculture, especially when 
there is no reliable source of resistance found in the nature 
that makes it impossible to introduce to susceptible cultivars 
by hybridization. Understanding defence responses offer the 
possibility to introduce new combinations of alleles from wild 
varieties into modern crop.

Abstract

Global food security faces several challenges such as erratic climate change, expanding human growth, depleted arable land and dwindling 
natural resources. The crop loss incurred by the infestation of pathogens and subsequent disease outbreaks has posed a serious threat to the 
food production across the globe. Induced mutagenesis is a promising technology to overcome the pest and disease outbreak in a wide array of 
economically important crops.
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