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Introduction
Rice is the most important staple crop and more than half of the 

world population dependent on rice. �e slogan “rice is life” is very 
much appropriate for India as this crop plays a vital role in ensuring 
nation’s food security and is a means of livelihood for millions of rural 
households. India has the largest area under rice (44.6 million ha) 
with a production of about 104 million tons. �e post-independence 
era has witnessed spectacular progress in enhancing the production 
and productivity of rice, thanks to the miracle semi-dwarf, photo-
insensitive, fertilizer-responsive, and non-lodging varieties and 
matching production and protection technologies that heralded a new 
era known as the Green Revolution. 

During the Green Revolution era, the growth rate of rice (2.3%) was 
higher than population growth and thus there was surplus production 
[1]. But now, with the onset of second-generation problems, such as 
soil fatigue, declining water table, and, most important, climate change, 
production and productivity gains of rice are a big question mark. Rice 
production is intrinsically linked with land and water, and this has 
unique and profound implications for the environment. In the highly 
intensive rice-wheat cropping system of the north-west India, seasonal 
wet and dry crop cycles, increased fertilizer usage, a heavy reliance on 
irrigation water accompanied with indiscriminate burning of crop 
residues are the main features. 

�e emission of greenhouse gases (GHGs) in the rice-wheat system 
and other environments associated with food grain production now 
begs for attention [2]. Climate change as the consequence of global 
warming and depletion of the ozone layer is already being experienced 
across the world. Global warming is the phenomenon in which GHGs, 
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Center for Atmospheric Research, US) scenario, South Asia and world 
production of rice in 2050 will be 15% and 14% lower, respectively, 
than with no climate change in 2050.

It is also believed that climate change would a�ect the quality of 
crops, particularly important aromatic crops, such as basmati rice. 
Results from climate change studies in the northwest India by a group 
of scientists in the Climate Research Unit, University of East Anglia, 
UK, reported that a rise in mean temperature of about 2ºC in the 
Indian states of Punjab and Haryana would decrease rice yields in these 
states [14]. Increased atmospheric CO2 content in the arid regions of 
India may results into enhanced productivity of C3 plants; however, 
such gains attributed to CO2 might be o�set by increase in temperature. 

�us, it appears that in the northwest India, the anticipated climate 
change may have overall negative in�uence on agriculture. �e positive 
e�ects of an increase in CO2 concentration on growth and yield of rice 



Citation: Chauhan BS, Mahajan G (2013) Strategies for Boosting Rice Yield in the Face of Climate Change in India. J Rice Res 1: 105. doi: 10.4172/
jrr.1000105

�£�¯�µ�³�������½�´����

�©�½�º�Ã�»�³�������Ú���œ�Á�Á�Ã�³�������Ú����������������
�•���¥�·�±�³���¥�³�Á
�œ�¦�¦�¡�����•�¥�¥�����¯�¼���½�¾�³�¼���¯�±�±�³�Á�Á���¸�½�Ã�À�¼�¯�º

under direct-seeded rice crop with conservation practice of brown 
manuring because the addition of organic matter to soil increased 
the decomposition rate, which resulted in higher emission of GHGs 
[30]. �ese results suggest the need to deploy strategies to reduce N2O 
emissions from direct-seeded rice for minimizing adverse impacts 
on the environment. �is tradeo� between CH4 and N2O emission 
is a major hurdle in reducing global warming risks and therefore, 
strategies must be devised to reduce emissions of both CH4 and N2O 
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desired genes can be recombined in varieties of choice by conventional 
as well as molecular breeding approaches. 

Desirable traits from modern lowland varieties, such as high 
yielding, resistance to multiple pests and diseases, etc., and the drought 
resistance from upland varieties could be combined in breeding 
programs [41]. Large scale screening of rice germplasm, including the 
wild relatives, should be the starting point to investigate if the dilemma 
between high yielding and drought resistance could be broken. Wild 
rice accessions with drought resistance as well as faster growing speed 
will be valuable in the breeding of cultivated rice varieties which can 
produce high biomass and grain yield under irrigated and rainfed 
conditions. A recent study reported that O. ru�pogon accessions from 
tropical areas have stronger drought resistance than accessions from 
sub-tropical areas [42].

Frequent �oods have also been common in recent years, suggesting 
imminent climate change. �e development of submergence-tolerant 
varieties, such as Swarna-Sub1 and IR64-Sub1, exempli�es the 
technological feasibility to overcome some of the problems related to 
climate change [43]. �e commendable work on sequencing the rice 
genome has great signi�cance in understanding the function of genes 
and their manipulation for rice improvement. Research e�orts are 
under way to make C3 rice perform like C4 plants through e�cient 
assimilation of carbon via recombinant DNA technology and use of 
prospective genes, such as phosphoenol pyruvate carboxylase (PEPC) 
[44,45]. �erefore, it is essential to tailor new varieties that can adapt to 
the adverse e�ects of climate change and still have high yield.
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