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Sorghum is an important staple food crop in the semi-arid tropics of Asia and
Africa. Sorghum is more nutritious than fine cereals and is the principal
source of energy, protein, vitamins, and minerals for millions of the poorest
people in these regions. It grows well in harsh environments with minimum
inputs, where other crops yield poorly. The area of sorghum declined globally
over the past few decades, primarily due to susceptibility to biotic and abiotic
factors and marginal economics. In this scenario, genetic enhancement of
grain and fodder yield is a major challenge to the sorghum breeders. The
application of modern breeding approaches such as DNA marker-assisted
breeding and transgenics will help in addressing this challenge more effec-
tively. The use of DNA marker technology, in improving the breeding effi-
ciency and designing superior cultivars with greater speed, precision, and
value, has been well demonstrated in major crops.

DNA marker technology has undergone a major change during the last
three decades. Significant advances in the sequencing technologies and bio-
informatics resulted in quicker genome sequencing of a crop species at a rela-
tively cheaper cost. This has brought about a revolution in marker discovery,
high-throughput genotyping for QTL mapping, and gene discovery of eco-
nomically important traits, making the application of marker-assisted selec-
tion (MAS) in breeding programmes more affordable. Pyramiding of
desirable genes through MAS has now become a practice in several crop
breeding programmes. The application of this technology for the mapping
and dissection of complex traits will now permit wholly new approaches to
the improvement of sorghum. Combining molecular marker and transgenic
approaches with conventional breeding schemes can increase the overall
selection gain and, therefore, the efficiency of a breeding programme.

Due to the advances in sequencing, genotyping, phenotyping, QTL map-
ping, genetic transformation, and tissue culture technologies, we are begin-
ning to visualize the practical solutions for the genetic enhancement of
sorghum through DNA marker-assisted breeding and transgenics. At this
point, it is essential to look back and critically review the advancements made
till now so that we can formulate suitable strategies for the future sorghum
improvement programmes. To support this task, we have requested the con-
tributors to present the information in a simple way so that it appeals to audi-
ences from diverse backgrounds.

As a reference book, we are sure that this book on “Sorghum Molecular
Breeding”, a one stop information source for sorghum molecular breeding
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research, will be of great help to students, teachers, managers, breeders, and
biotechnologists, especially in sorghum, for planning future breeding strate-
gies for the genetic improvement of sorghum, assisted by molecular breeding
tools for achieving greater selection response and breeding efficiency. To
accomplish this, we have attempted to cover important aspects of sorghum
molecular breeding and transgenic research with emphasis on the marker
development, application of DNA markers in genetic diversity, QTL mapping
and heterosis breeding, bioinformatics resources, and transgenics.

This book is an account of comprehensive and critical review of up-to-date
information featuring the latest approaches, technologies, resources, and
practical progress in the area of marker-assisted breeding and transgenics in
sorghum in the domain of genetic improvement. This book consists of 10
chapters accommodated in four sections, viz. Sorghum Introduction,
Advances in DNA Marker Research, Advances in Genomics Research, and
Advances in Transgenic Research.

Presenting an overview of sorghum molecular research, this book aims to
expose the insights gained by several studies in sorghum molecular breeding
involving genetics and breeding principles, molecular biology, bioinformat-
ics, computational biology, and biotechnology. As a result, this book is
intended to serve as a resource material to inter-disciplinary research groups
comprising geneticists, breeders, biotechnologists, bioinformaticians, and
students.

We are extremely grateful to all the learned contributors and sincerely
thank them for their cooperation in compiling useful and updated information
on different aspects of sorghum molecular breeding. We place on record our
sincere thanks to Dr. S. Ayyappan, DG, ICAR, and Dr. SK Datta, DDG (Crop
Science), ICAR, for their encouragements. We record our sincere gratitude to
all the staff of IIMR who extended full support in several ways during the
preparation of the book. We are confident that the book will be widely
accepted by students, teachers, and researchers in the field of sorghum breed-
ing in particular and plant breeding and life sciences in general.

Hyderabad, Telangana, India R. Madhusudhana
P. Rajendrakumar
J.V. Patil
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Sorghum: Origin, Classification,

Biology and Improvement

K. Hariprasanna and J.V. Patil

Sorghum is a staple food crop for millions of
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poor people in the semi-arid tropics of Africa
and Asia. It is one of the important dryland
crops grown in marginal soils and a source of
feed, fodder and biofuel apart from food. It is
a short-day C, plant, and its easy adaptability
to hot and dry agroecologies makes it a cli-
mate change-compliant crop. There are five
basic races and ten intermediate races under
cultivated taxa based on fundamental spike-
let types. Sorghum is considered as an often
cross-pollinated species, with outcrossing up
to 6 % depending on the genotype and grow-
ing conditions. Extensive efforts in crop
improvement have resulted in the develop-
ment of a number of high-yielding cultivars
with substantial yield increment over the
years. The discovery and utilisation of the
male sterility system have led to the success-
ful commercial exploitation of heterosis. A
number of biotic and abiotic yield-limiting
factors, and changes in consumption pattern
and demand have resulted in a steady decline
in cultivated area over the years. Much prog-
ress has been achieved in the field of sor-
ghum biotechnology, including genomics
over the last two decades. Adoption of
genomic tools and molecular breeding strate-
gies can help in tailoring sorghum cultivars
with desired traits to enhance the productiv-
ity under various limiting factors in the years
to come.
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