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INTRODUCTION 

The idea that the global climate is changing 

and that these changes are caused by human 

activity, particularly the burning of fossil fuels 

and the associated rises in atmospheric carbon 

dioxide concentration, is becoming more 

widely accepted (IPPC: Climate change, 

2014). The precise changes that are anticipated 

to take place and their effects on agriculture 

are still up for debate. Accurate climate change 

prediction is difficult due to the complexity of 

climate control processes (Asseng et al., 

2013). But there is broad agreement that global 

warming will bring about changes in rainfall 

patterns, and these changes in rainfall are 

expected to have a considerable influence on 

agriculture.  

 Not every expected change in the 

climate will be detrimental right away. By 

extending the growing season, warmer 

temperatures may boost agricultural 

productivity in some temperate zones. A net 

gain in yield may result from higher carbon 

dioxide concentrations because they may 

improve photosynthetic efficiency, decrease 

water loss through transpiration, and enhance 

yield. However, the frequency and intensity of 

droughts are anticipated to rise, negating these 

beneficial aspects in many agricultural regions, 

especially at low to mid-latitudes. 
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ABSTRACT 

Pressure on our ability to produce enough food will increase due to the changing environment 

and expanding world population. Breeding new crops and adapting existing crops to the new 

environment is necessary to ensure continuing food production. The development of genomics 

has the potential to speed up crop plant breeding using genomics. It is still extremely difficult to 

integrate genomic data into agronomic qualities related to climate for use in breeding, and doing 

so will necessitate the collaboration of many different skills and specialities. By accelerating the 

production of climate-ready crops, bioinformatics and genomics have the potential to sustain 

food security in the face of climate change.  
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Action must be taken immediately to maintain 

global food security because the anticipated 

climatic changes will likely disrupt the world's 

food resources. There is a need for novel crops 

and types that are tolerant to abiotic stress, 

resistant to pests and diseases, and exhibit 

improved nutrient usage efficiency (Abberton 

et al., 2015) in addition to ongoing monitoring 

of the climate and its effects on food crops. 

While enhancements to current key crops will 

predominate, new species that were not 

previously thought of for domestication may 

also be adopted.  

Climate Change Traits  

While it is challenging to forecast how climate 

change will affect a specific location, several 

broad trends regarding crop adaptability are 

evident. These include strengthened resilience 

to high and low-temperature extremes, 

increased resistance to pests and disease, and 

improved ability to sustain yield under drought 

or flooding. The increase in atmospheric CO2 

concentration, one of the more noticeable 

climate changes, is anticipated to have a net 

beneficial impact on crop development 

because CO2 is a crucial nutrient for plant 

growth (Lawlor et al., 1991). For C3 plants, 

like wheat and rice, the effects of rising CO2 

will be more severe than for C4 plants, like 

maize, which have developed mechanisms to 

maximize CO2 efficiency.  

 Because more efficient gas exchange 

occurs with fewer stomatal openings, higher 

CO2 concentrations also increase water use 

efficiency. This is significant since more 

frequent and severe droughts and floods are 

predicted to occur in many locations due to 

climate change (Mackill et al., 2012). The 

ability to survive and maintain output under 

drought stress and better water usage 

efficiency will become increasingly significant 

features, even though crops cannot be grown 

without water. Although there will not be a 

"magic bullet," crop breeders should focus on 

selection for enhanced adaptability to drier 

circumstances while preserving yield. Drought 

tolerance and water usage efficiency are 

complicated traits with strong environmental 

interactions (Xu KN et al., 2006). 

The nutritional value of food is projected to be 

impacted by increased plant growth and 

decreased transpiration brought on by rising 

atmospheric CO2 levels, with a decrease in 

nitrogen content in some species (Cotrufo et 

al., 1998). The underdeveloped world, where 

dietary nutrition is already frequently subpar, 

might be where this has the biggest influence. 

The overall yield is usually prioritized over the 

selection of quality features, and maintaining 

yield and quality will be harder under 

forecasted climate change scenarios.  

 Increased virulence and abundance of 

pests and diseases are predicted as a result of 

climate change (Garrett et al., 2006; & 

Gregory et al., 2009), and a better 

understanding of host resistance mechanisms 

and disease virulence is likely to lessen the 

impact of pests and pathogens on important 

crops and developed countries. 

The Role of Genomics  

The fields of genomics and bioinformatics are 

quickly developing due to the ongoing 

advancement and declining cost of DNA 

genotyping and sequencing (Edwards et al., 

2010; & Edwards et al., 2013). While many of 

the early genetics research fields centred on 

advancing our fundamental understanding of 

biology, the use of genomics in agriculture has 

grown more recently. The application of 

genetics to bettering human nutrition and 

health will significantly impact society in 

industrialized and developing nations.  

 The rising use of genomics in 

agriculture is important since it occurs at a 

time when food production must 

simultaneously contend with tremendous 

population growth and climate change. The 

DivSeek and African orphan crops initiatives 

(http://www.divseek.org;.http://africanorphanc

rops.org/) aim to promote and coordinate the 

capture of crop genomic diversity for use in 

crop improvement. Draught genome 

assemblies are now available for many of the 

major crops as well as an increasing number of 

their wild relatives (Brozynska et al., 2015).  

 The variety within a species, which is 

exploited for selection and breeding, is not 

represented by one reference genome 
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sequence, even though it offers valuable 

information. Single nucleotide polymorphisms 

(SNPs) and structural variations, such as copy 

number or presence/absence variations 

(CNVs/PAVs), are the main kinds of heritable 

genomic variety. The resolution of molecular 

markers created by SNPs is one nucleotide, 

and they are widely distributed across 

genomes (Edwards et al., 2007). Genome 

resequencing may be used to find them in 

great quantities, and they can be measured 

using a variety of techniques (Imelfort et al., 

2009). Only recently has the significance of 

structural variation been recognized for both 

genomic and phenotypic diversity, with up to 

20% of genes in some plant species displaying 

missing in some individuals (Li et al., 2014; 

Lin et al., 2014; & Springer et al., 2009). The 

hybrid vigour seen when two diverse 

individuals are crossed is likely due to the 

interaction between gene sequence variety and 

the presence of variable genes (Miller et al., 

2015; & Voss-Fels K et al., 2015).  

 With the transition away from PCR-

based single markers as simple sequence 

repeats and towards highly parallel SNP-based 

markers using genotyping arrays from 

suppliers like Illumina and Affymetrix, or 

more recently, genotyping-by-sequencing 

(GBS) approaches, population genotyping has 

also undergone a revolution in the last ten 

years (Poland et al., 2012; & Elshire et al., 

2011 ). GBS technologies, particularly 

resequencing or skimGBS-based methods 

(Voss-Fels et al., 2015; & Bayer et al., 2015), 

are anticipated to dominate the future of 

agricultural genotyping as the cost of 

producing DNA sequence data continues to 

decline.  

 The creation of appropriate phenotypic 

data for trait association has been one of the 

trait association's bottlenecks (Fahlgren et al., 

2015). High-throughput automated glasshouse 

phenotyping is being used to remedy this, and 

the use of adapted drones to view and evaluate 

crops is expanding quickly (Liebisch et al., 

2015). These drones are being used more 

frequently for normal on-farm crop growth 

evaluation. Expanding remote monitoring as a 

routine agricultural practice is possible to 

enable cultivar assessment under various 

geographic and environmental situations.  

The Role of Bioinformatics  

Applying this knowledge for practical crop 

development is challenging due to the deluge 

of data from genome diversity research, 

phenotypic tests, gene expression, proteomics, 

metabolomics, epigenetics, and other related 

investigations. The integrated breeding 

platform (https://www.integrated 

breeding.net/) and the Triticeae toolbox 

(https://triticeaetoolbox.org) are two database 

systems created to manage this information for 

crop improvement; however, they do not 

capture the full range of relevant public 

information, and information related to 

historical published experiments or genes from 

related species is particularly absent.   

 Aiming to compile genomic data and 

convert it for practical crop improvement are 

crop-specific information consortia like the 

wheat information system (http://wheatis.org/) 

and the rice informatics consortium 

(http://iric.irri.org/). The normal tabular design 

of conventional databases cannot effectively 

manage the numerous connections between 

data or permit broad queries, which is one of 

the difficulties of maintaining and integrating 

such huge and diverse information. Systems 

like Index (Ko¨hler et al., 2006 ) and Neo4j 

(Miller et al., 2013) bring up the possibility to 

investigate and mine varied data interactions, 

including historically published data on related 

species that may be relevant to the crop. New 

innovations in graph database design give 

chances to alleviate this constraint. 

 Although the use of graph databases in 

genomics is still in its early stages, as they 

advance and become more complex, they are 

anticipated to find widespread adoption for 

both understanding the basics of biology and 

for creating useful breeding tools.  

Global Impact of Climate Change  

It is obvious that different parts of the world 

will see different effects of climate change on 

agriculture, both in terms of how crops will 

fare and how well communities will be able to 

adjust to the changing climate. The 
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intensification of agriculture practised in rich 

nations has not been seen by many emerging 

nations, and many regions still rely on 

subsistence farming of a small number of crop 

species. Without funding for specific crops 

and assistance to increase agricultural 

intensification and related food storage and 

distribution networks, these regions, which are 

particularly vulnerable to climate change, are 

unlikely to greatly benefit from the advances 

in genomics seen in more mainstream crops.  

However, when these more extensive changes 

to agricultural methods are implemented, there 

will be a chance to quickly progress crops that 

currently have little investment in reducing 

breeding cycles and enhancing genetic gain. 

As established industries invest in and 

compete for their share of the seed market, 

varieties for yield, quality, and climatic 

resilience will continue to advance, which will 

benefit countries with intensive agricultural 

production the most in the short term (Picture 

1). 

 

 

Picture – 01 

 

CONCLUSION 

Without concerted action to support food 

security, there is a risk that climate change 

might cause severe food shortages and widen 

the global wealth and well-being gap. The 

development of better crops could be 

accelerated thanks to developments in genetics 

and bioinformatics, enhancing global food 

security in the face of climate change.  
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