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The world population today is around 8.2 billion people. It is expected to reach ~9.7 billion by 2050. 

Without anything else to be considered, there has to be an enhancement of 18%-20% in food production 

just to feed the expected increase in population. Moreover, the crops of the future must yield more on 

less land, with less water, less pesticides, less fertilizer and they must be more resilient to stresses. 

Specifically, they must be able to cope with changing climate, adverse weather events, newer pests and 

pathogens. Plant biotechnologists and plant breeders must use an array of technologies such as 

molecular marker/genomics-assisted selection (MAS), Mutation breeding, Transgenesis, and Genome 

editing for developing a new generation of crop varieties that will meet the above requirements. I will 

draw upon examples from work in my own group in the application of MAS and mutation breeding and 

cite examples of the work of colleagues at ICGEB in the application of transgenesis and genome editing 

for crop improvement. I will also discuss which particular tool can be applied in which particular 

situation. Finally, I will end my presentation by indicating that, besides newer crop varieties, the 

application of novel bioinoculants, precision agriculture technologies with inputs from novel sensors 

and IoT, artificial intelligence, big data and robotics as well as innovations in supply chain management 

will be needed for us to meet the challenges of 21st century agriculture.  
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