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Preface

Global population is projected to increase over 9 billion by 2050, and food and feed pro-
duction will need to increase by 70%. Additionally, to alleviate the world’s greatest health
and poverty issues (micronutrient malnutrition) the development of nutrient-dense crops
is urgently needed. Rice is one of the most important cereal food crops, and it provides
food to more than half of the world’s population, particularly in many developing countries
in Asia, Africa, and Latin America. Globally, rice is grown on approximately 163 million
hectares of land of which an estimated 60% or more is affected by various abiotic stresses
(salinity, heat, drought, cold, submergence, radiation, heavy metals, etc.) causing significant
yield losses. The situation becomes even worse due to climate change, which may multi-
ply the frequency and severity of such abiotic stresses. Importantly, production of rice must
continue to increase at the rate of 1 percent a year to maintain food security. Sustainable
rice production delivering yields to meet ever-increasing demands and the development
of biofortified rice is a major challenge for the scientific community, and will require the
combined expertise of agronomists, farmers, breeders, and molecular biologists. Recently,
molecular rice breeding in response to global climate change, the increasing fragility of our
natural resources and threats to food grain security across the globe, have attracted consider-
able interest by the scientific community. Since then countless studies in various scientific
disciplines dealing with different rice species, in different environments have focused on
abiotic stress tolerance, grain and quality improvements, and rice biofortification. Although
significant progress has been made over the last few years, there is still a need to bridge the
large gap between yields in the most favorable environments and those under stress con-
ditions. Strategies involving bridging the yield gap and increasing yield stability and adapt-
ability to variable environmental conditions are of importance in assuring food security
and sustainability in the future. Hence, there is an urgent need to improve our understand-
ing of complex mechanisms regulating abiotic stress tolerance for developing modern rice
varieties that are more resilient to abiotic stresses as well as to increase the bioavailable con-
centrations of essential micronutrients. The discovery of novel genes/QTLs, the analysis of
their expression patterns in response to abiotic stress, and the determination of their poten-
tial functions in stress adaptation will provide the basis of effective engineering strategies
to enhance rice yield under stress and non-stress conditions, to develop biofortified rice as
well as sustainable utilization of natural resources.

Over the last decade, tremendous progress has been made in rice genome analysis. The
progress has provided powerful tools—DNA markers—for plant genetics and breeding.
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Now DNA-based markers have been widely used in the genetic analysis of agronomically
important traits regulating abiotic stress tolerance, yield, and quality of rice. Tightly linked
DNA markers and causal genes are used in marker-assisted selection in rice-breeding pro-
grams and are able to shorten the time of variety development. Another use of DNA-based
markers is overcoming the barrier of “linkage drag” which refers to the presence of unde-
sirable genes in the chromosomal region of the target gene, thereby making it difficult to
avoid such traits when using conventional breeding. Also, economic analysis has shown
the potential impacts of utilizing marker-assisted breeding by overcoming drawbacks of
conventional breeding in rice that ultimately reduce the cost of production and promote
economic growth.

In this book, Molecular Breeding for Rice Abiotic Stress Tolerance and Nutritional Quality,
we present a collection of 21 chapters written by leading experts engaged with rice
molecular breeding. The chapters of this book aim to contribute the latest understandings
of molecular and genetic bases of abiotic stress tolerance, yield, and quality improvement
of rice to develop strategies for abiotic stress tolerance and biofortification, which leads
to enhanced rice productivity under abiotic stress conditions as well better utilization
of natural resources to ensure food security through modern breeding as well as to curb
the scourge of micronutrient malnutrition. Finally, this book will be a valuable resource
for future environmental stress-related research, and can be considered as a textbook for
graduate students and as a reference book for front-line rice researchers around the globe.

Mohammad Anwar Hossain
Lutful Hassan

Khandakar Md. Iftekharuddaula
Arvind Kumar

Robert Henry
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