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Development and use of molecular markers for crop improvement
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The global food production experienced a tremendous growth
during the last 50 years, particularly following green revolution
of the mid-1960s, which temporarily eased the problem of food
security. However, the current food supplies are inadequate to
meet the growing demand for food, posing a serious challenge
to food and nutritional security (undernourishment and malnour-
ishment), particularly in several underdeveloped and developing
countries of Asia and Africa. During the last decade, acute
spikes in food prices during 2007–08 and again in 2010–11 have
witnessed food riots in urban Africa and many other parts of the
world (Sneyd et al. 2013).
At the current rate of population growth, the global population

is expected to touch at least 9 billion in 2050 (Godfray et al.
2010), putting an excessive pressure on the food, feed and fuel
supply. To meet this challenge, food supply will need to grow
annually by 2–3% (Hawkesford et al. 2013). In the past, global
food production has largely been driven by the development of
dwarf varieties that are responsive to high inputs (both water
and fertilizers), which had negative impact on the environment
leading to decline in crop yields and widening the gap between
potential and realized yields. This has been further exacerbated
by the yield losses of up to 40% due to the diseases and pests
(Oerke 2006). Abiotic stresses such as drought (due to uncertain
and irregular rains), heat (due to rise in temperature), salinity,
mineral toxicities and nutrient deficiencies contribute to either
decline in productivity or complete failure of crops.
To realize higher crop yields with minimum damage to the

environment, it would be necessary to develop crop varieties
with enhanced genetic yield potential through proper understand-
ing of the genetic architecture of traits related to productivity,
with enhanced resource utilization efficiency and tolerance to
abiotic and biotic stresses. The recent genomic revolution includ-
ing new generation high-throughput sequencing approaches has
allowed the development of a battery of DNA-based molecular
markers. Some of these molecular markers include simple
sequence repeat (SSR), single-nucleotide polymorphism (SNP)
and Diversity Array Technology (DArT), to name a few. These
markers have been used in genetic mapping, gene tagging, QTL
interval mapping, germplasm evaluation and molecular marker-
assisted selection (MAS) for the improvement of a number of
important qualitative and quantitative traits in a variety of crop
plants. Molecular breeding has thus attained a centre stage in
crop improvement programmes, where it is being applied alone
or in combination with conventional plant breeding methods,
so as to bring more precision in the breeding programmes
(Varshney et al. 2012).

To review and deliberate upon the developments in the area
of molecular markers and their applications in crop improve-
ment, an international symposium ‘Development and Use of
Molecular Markers for Crop Improvement’ was organized during
October 29–31, 2011 by the Department of Genetics & Plant
Breeding, Ch. Charan Singh University, Meerut, India, and the
Washington State University, Pullman, USA. The symposium
that was sponsored by Indo-US Science and Technology Forum,
New Delhi, and supported by Ch. Charan Singh University,
Meerut, and Monsanto India, Bangalore, was held at the
National Agriculture Science Centre (NASC) Complex, DPS
Road, New Delhi-110012. Nearly, 50 scientists from India,
USA, Canada and Germany and an equal number of students
participated in the symposium.
This Special Issue of Plant Breeding includes 11 articles

based on the presentations made at the symposium. The lead
article by Gurdev Singh Khush discusses the strategies of
increasing yield potential of cereals (in particular rice). Another
article deals with biofortification in cereals (Rawat et al.). The
remaining nine articles are arranged cropwise such that two arti-
cles each are devoted to wheat (Balyan et al. and Randhawa
et al.) and pigeonpea (Mir et al. and Saxena et al.), one each to
rice (Singh et al.), foxtail millet (Lata and Prasad), maize (DeB-
ruin et al.), Gossypium species (Srivastava et al.), and Brassica
napus (Vengalat et al.). These articles discuss the application of
molecular markers in wheat breeding, QTL analysis and
improvement in grain protein content and other health-related
constituents of wheat grain. The articles on pigeonpea discuss
the association of molecular markers for important traits and
also the production of world’s first commercial food legume
hybrid. Another article describes marker-assisted pyramiding of
disease resistance genes in an elite basmati restorer line for the
production of improved hybrid rice. The article on foxtail millet
reports the validation of an allele-specific marker associated with
dehydration stress tolerance. Another article discusses the distri-
bution of nitrogen (N) in different plant parts and its remobiliza-
tion from leaf to grain to maximize grain yield in hybrid maize.
The article on Gossypium species discusses the development of
novel SSRs and SNPs enriching the available repertoire of
molecular markers for use in genetic analysis and molecular
breeding of cotton. A separate article discusses the genetic
programmes that operate during embryo development in Bras-
sica napus.
We hope the collection of articles dealing with the develop-

ment and use of molecular markers in crop improvement will be
useful to the researchers involved in crop breeding programmes
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aimed at improvement in productivity, quality and tolerance to
biotic and abiotic stresses. This special issue should also prove
useful as a reading material for teachers and students engaged in
the study of genetics and plant breeding.
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