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Message

Dr. S. L. Mehta, President, SPBB
At the outset I would like to extend a warm welcome to all the distinguished participants to the
Conference on Integrative Plant Biochemistry and Biotechnology being organized jointly by the
Society of Plant Biochemistry and Biotechnology and the Indian Council of Agricultural Research
(ICAR)-Indian Institute of Rice Research (IIRR), Hyderabad. We are fortunate that this conference
is being inaugurated by Dr T. Mohapatra, Secretary, Department of Agricultural Research and
Education (DARE) and Director General (DG), ICAR and we are grateful to him for accepting our
invitation despite heavy engagements. We are elated that this year Dr N.B. Das Memorial Lecture is
being delivered by Padma Bhusan Dr G Padmanaban, Professor Emeritus and Former Director,
Indian Institute of Science, Bengaluru. I thank him immensely for accepting our invitation and to be
with us. We also thank immensely Dr S.R. Voleti for agreeing to host this conference.
The Society of Plant Biochemistry and Biotechnology was established in 1991 with its Headquarter
at the Division of Biochemistry, ICAR-IARI, New Delhi. Since its establishment, it has played a
major role in bringing together Plant biochemists and biotechnologist for strengthening research and
promoting it at international level. For this purpose the Society ventured in bringing out the Journal
of Plant Biochemistry and Biotechnology right from the beginning. It is a matter of pride that our
journal was then the first one to be included in Current Contents from India. We had given major
focus on keeping the quality both in content and production and make it truely an International
Journal. It is gratifying that all Chief Editors (Dr R.P. Sharma, Dr M.L. Lodha, Dr T.R. Sharma and
now Dr Srinivasan) along with the Editorial Board kept this vision upfront and it is because of their
sincere and dedicated efforts that the journal has international recognition as manuscripts are
received from overseas in large numbers and Journal has good international ranking. I would like to
express gratitude to them.
The Society is fortunate in having outstanding leadership. Dr S. Ramachandran, then Secretary,
Department of Biotechnology (DBT); Dr R.S. Paroda and Prof V.L. Chopra former Secretary,
(DARE) and DG, ICAR steered the Society as Presidents until this responsibility was given to me
by the Hon’ble members of the Society. It was pleasure for me to be the Secretary of the Society for
fifteen years from inception. I was followed by Dr K.R. Koundal, Dr P Anand Kumar, Dr N.K.
Singh and now Dr Shelly Praveen. They all worked with dedication and sincerity for strengthening
the Society and furthering its objectives. They all deserve our grateful thanks. During this period,
we all worked hard for strengthening financial health of the Society, achieving international
recognition and presence and in organising both national and international events on various themes
of scientific interest. I am extremely happy to inform you that in this task we have succeeded in
large measure because of cooperation from all members of the Society. Since its inception, the
Society has organised 15 National Conferences/Symposia/Seminars including one International
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Conference to bring together students, researchers, young scientists, professionals etc. on a common
platform to make a roadmap to meet the challenges in agriculture.
The topic of this year’s conference is very timely and important because of the need to
integrate knowledge of Plant Biochemistry and Biotechnology for crop improvement. With the
rapid advances being made in genomics, transcriptomics, proteomics and metabolomics, time has
come to integrate different approaches for understanding regulation of important pathways having
bearing on quality and productivity. I, therefore, would like to thank Dr S.R. Voleti and his team
and Dr Shelly Praveen and her team for planning and organization of this conference.
The five themes chosen for this conference are
1.Basic and Applied Biochemistry
2. Nutritional Biochemistry and Biofortification
3. Molecular Breeding and Genomics
4.Genetic Engineering and Genome Editing
5. IPR, PPP, and Biosafety
These themes are very important in strengthening and promoting technology development for food
and nutritional security. If we look at the development of plant biotechnology from 1986, the major
gains have come only in areas where our understanding of metabolic pathways was deciphered. It is
for this reason that only a couple of traits have been modified for increasing either productivity or
nutritional quality through genetic engineering. Therefore there is need to understand metabolic
networking, structure and function of enzymes, membranes, and hormones, and intermediary
metabolism and its regulation. Elucidation of various pathways and their regulation by metabolites
will help in development of transgenics for desired agronomic traits.
In India we are fortunate that state of the art infrastructure for biotechnology research has been
developed in many institutions with liberal support from DBT and ICAR. Additionally human
resource development by training both in national and overseas institutions has been an overriding
priority by DBT as well as ICAR. This has helped in generating skilled human resources in
molecular biology and biotechnology. Development of DNA sequencing facility by DBT and
ICAR has played a key role in positioning Indian biotechnology research internationally and we are
all proud of the achievements of our scientists. It is equally satisfying that Indian biotechnological
research is well recognized internationally. Our record in bringing benefits to the farming
community has also been impressive. Introduction of Bt Cotton has revolutionized its production
and farmers have adopted the technology without reservation and got immense economic benefit.
Capacity development with in the country has led to development of transgenic crops which have
been well tested and waiting for the clearance through regulatory bodies. Despite the promise that
GM crops hold for global food security and nutritional improvement, their use is affected by largely
unsubstantiated health and environmental safety concerns. Government regulatory frameworks that
aim to safeguard human and environmental bio-safety have led to significant cost barriers to the
rapid adoption of new GM crops. As a result, the advantages of GM traits have been restricted to a
small number of cultivated crops. Society like ours has to work towards public education on the
potentials of GM crops on transparent and scientifically proven risk/benefit analysis. With the
coming in of WTO and IPR regulations, we need to build up capacity to manage intellectual
properties. IPs generated by the public sector can be considered assets that can be exchanged for
private sector-owned IPs or used as bargaining chips in technology transfer negotiations.
Partnership between the private and public sectors in technology development through sharing of
knowhow and IP can hasten technology development, transfer and acquisition and it would be win
win for both.
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With the support from ICAR, DBT, DST, CSIR etc. now many scientists are working in
multidisciplinary teams for meeting challenges of new agriculture. We are extremely happy that
under competitive grant mode new innovative ways are being tried. Developments in technology
are taking place at an unprecedented scale. Genomes of many crop plants are being sequenced. As
genotyping becomes increasingly cheaper and easier, our future challenges will be precision and
high-throughput phenotyping under managed environments. Scientists must discuss molecular
breeding strategies, platforms, and tools, including genome-wide selection, SNP genotyping to
facilitate enhancing yield, quality, and abiotic and biotic stress tolerance and develop networks.
Molecular linkage genetic maps and QTL mapping technologies are helpful for estimating the
number and position of the loci governing genetic variation using different types of segregating and
fixed populations. Mapping loci to positions in the genome, as well as their phenotypic effects and
epistatic interactions with other QTL and loci has enabled identification of the genetic loci
associated with complex traits such as drought, salinity, disease and insect resistance in crop plants.
The rapid advancement in genome sequencing technologies and marker-aided breeding approaches
have resulted in a change in breeding methods, providing new opportunities.
Genome editing has acquired added significance as it facilitates precise, efficient, and targeted
modifications at genomic loci. Genome editing using zinc-finger nucleases and TALENs were
around, CRISPR/Cas systems provide simplicity and ease of targeted gene editing. Many gene
knockout mutants and some gene replacement and insertion mutants have been produced through
the use of genome-editing technologies in a wide variety of plants, and are useful for crop
improvement. The risks involved in altering genomes through the use of genome-editing technology
are significantly lower than those associated with GM crops. Thus, the introduction of genome
editing into modern breeding programs holds great promise for crop improvement.
Promoting basic and strategic research holds key for faster development of technology for meeting
newer unforeseen challenges. However for deriving this benefit it is important to have strong
centers of basic research in universities. During early phase of Agricultural University development
all universities had strong colleges of Basic Sciences. With passage of time and dwindling support
the casualty has been the basic science colleges and departments. We need to resurrect the basic
science departments in all universities. ICAR being the regulatory body has this responsibility. We
from the Society have taken decision for capacity development in Biochemistry and Biotechnology
by organizing training and practical workshops in new and emerging areas for the faculty, students
and research workers. Another new programme started is Awareness programme for students and
school teachers in new biology.
In the end let me say that this Conference provides an unique opportunity to the researchers and
students to discuss ways and means to enhance productivity and nutrition quality of crops through
breeding and modern biotechnological approaches by integrating the research efforts of plant
biochemistry and biotechnology. I am confident that distinguished delegates assembled will
deliberate on various issues and come out with recommendations for future research thrusts for
meeting new challenges for productivity enhancement. We look forward to the recommendations of
this conference. I wish all of you pleasant stay and professional treat. Dr S.R. Voleti, Director,
IIRR, Dr Shelly Praveen, Dr Satendra Kumar Mangrauthia and the team have planned the sessions
meticulously and have made efforts for your stay here to be most enjoyable and professionally
rewarding. I express my gratitude to them all.
Jai Hind
Dr S.L.Mehta
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Dr. N. B. Das
(1908-1971)

Dr N. B. Das (Nalin Bandhu Das) was born on June 1, 1908 in a family of jurists, educationists and
physicians of Chittagong (now in Bangladesh). He graduated in Honours in Chemistry from the
Calcutta University. He then joined Bose Institute as researcher and later on served the Bengal
Chemical and Pharmaceutical Works for a short term. In 1930s, on being awarded ‘The Lady Tata
Memorial Scholarship’, he proceeded to Germany for higher studies. He was awarded the Doctorate
degree for his fundamental research on the biochemistry of enzymes. His Ph.D. research has been
quite frequently cited in the text books on enzymology.
He had the privilege of working with two Nobel Laureates. Initially he was with Prof. Hans von
Euler at the Biochemical Institute, University of Stockholm, Sweden. Here he worked extensively
on the purification and characterization of enzymes involved in amino acid metabolism in animal
system, especially with respect to cofactors/coenzymes, and on the role of ATP in the conversion of
DPN to TPN. Later on, as ‘The Lady Tata Memorial Scholar’, he moved to the Institute of Medical
Chemistry, University of Szeged, Hungary to work with Nobel Laureate Prof. Albert SzentGyorgyi, to whom he considered his Guru. He carried out extensive studies on the inhibition of the
succinic and lactic-malic dehydrogenases. His research work is widely cited in research papers and
books.
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After working for nearly 12 years in renowned laboratories abroad, Dr. Das returned back to India
on the call given by Prof. P. C. Mahalanobis, the father of modern statistics in India. Patriotic
feeling brought Dr Das home to use science and technology for the welfare of people. On his
return, he joined the mother campus of Indian Veterinary Research Institute (then Imperial Institute
of Veterinary Research) at Mukteswar to work on cattle vaccines and sera. Subsequently, in the
year 1949, he joined the Division of Soil Science and Agricultural Chemistry at IARI as the first
Biochemist where he established a Biochemistry Laboratory. This was the beginning of introducing
and emphasizing the role of biochemistry in agriculture, especially with respect to the quality of
food crops. Dr. Das was the first to study the nutritive quality of crops as influenced by variety,
manures and fertilizers. From these studies, the first major recommendation that foliar application
of urea and micro-nutrient elements enhances crop yield, was made in early 1950s.
Recognizing the importance of Agricultural Biochemistry in improving agriculture, a small
Biochemistry Section in the Division of Soil Science and Agricultural Chemistry was transformed
into the full-fledged Division of Biochemistry in November 1966, and its founding father Dr N.B.
Das was made the first Head of the Division. Biochemical research and education was tailored to
meet the new challenges of Indian agriculture. New Post-Graduate courses were designed to impart
skills in new technology that aimed at studying intermediary metabolism, molecular biology,
enzymology and nutrition. The first batch of M.Sc. and Ph.D. students was admitted in the
academic year 1967-68.
In the formative years, the major emphasis was given on the biochemical and biological evaluation
of nutritional value of newly developed strains and varieties of food grains, effect of plant nutrients
on nutritional value as well as yield of food grains, biochemical studies in nitrogen fixing bacteria,
and utilization of agro-industrial wastes for the production of lysine as well as enzymes like
cellulase and amylase. Under his leadership one of the finest facilities for doing outstanding
research in plant biochemistry was built. The technique of PAGE was introduced for the
characterization of soluble proteins and iso-enzymes. Dr. Das guided a number of M.Sc. and Ph.D.
students from India and neighboring countries, who later went on to hold various responsible
positions within and outside India.
After his superannuation in the year 1970, in recognition of his valuable contributions in the field of
biochemistry and his distinct position as a biochemist in the country, he was made Emeritus
Scientist by the ICAR.
Dr N.B. Das was not only a renowned and most respected biochemist, but also an unassuming,
quiet and noble gentleman, and his smiling face was characteristic of him. He personified what is
best in Indian culture. His commitment to excellence in science was total. This great scientist left
for his heavenly abode on 17th November, 1971. The Society of Plant Biochemistry and
Biotechnology decided to organize ‘Dr. N.B. Das Memorial Lecture’ to perpetuate his memory.
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DR N.B. DAS MEMORIAL LECTURE
SPEAKER: Prof. Govindarajan Padmanaban, President,
The National Academy of Sciences, India

Prof. Govindarajan Padmanaban received his BSc (Chemistry) from the Presidency College,
Chennai, MSc (Soil Science and Agricultural Chemistry) from IARI, New Delhi; and DSc (hc)
from BHU. After obtaining PhD (Biochemistry) (1966) from the Indian Institute of Science (IISc),
Bangalore, he became Assistant Professor (1969), Deputy Director (1993) and also Director (199498), IISc. He was a UGC-British Council Exchange Scientist at the St Mary's Hospital Medical
School, London (1969-70) and Visiting Scientist, University of Chicago (1973-86). After his
retirement (1998) from IISC, he worked there as Emeritus Scientist, Honorary Professor,
Distinguished Biotechnologist and NASI-Platinum Jubilee Chair. Presently, Prof. Padmanaban is
the Hon’ble President, The National Academy of Sciences, India.
Prof. Padmanaban was instrumental in ushering in recombinant DNA technology in the country.
Working in the area, eukaryotic gene transcription, he studied the role of heme in the transcriptional
regulation of cytochrome p-450 genes in rat liver; established the multifunctional regulatory
functions of heme in the living cell; studied the heme biosynthetic pathway in different eukaryotic
systems and discovered the heme-biosynthetic pathway in the malarial parasite and showed it to be
a unique drug target. He showed that curcumin from turmeric has antimalarial activity and
embarked on clinical trials to prove the efficacy of curcumin-based combination therapies for
malaria. He also guided 45 students for PhD. Prof. Padmanaban has published more than 170 highly
cited articles in the journals of international repute.
Prof. Padmanaban worked closely with several government agencies to further the cause of
biotechnology in the country. He helped and promoted vaccine industries in the country and
supported his colleagues in the development of recombinant hepatitis B vaccine and DNA rabies
vaccine. He chaired several committees of the DBT and was part of several initiatives to promote
life science research. He was a member of the WHO group on malaria for three years and served on
the INSA Council (1991-92).
Prof. Padmanaban was recipient of Padma Shri (1991) and Padma Bhushan (2004) from the
Government of India, SS Bhatnagar Prize for Science & Technology (1983) and Jawaharlal Nehru
Birth Centenary Fellowship of INSA. He was CV Raman Research Professor of INSA (1991-96).
He was elected Fellow of the Indian Academy of Sciences, Bangalore, The National Academy of
Sciences (India), Allahabad, Indian National Science Academy, New Delhi and Academy of
Sciences for the Developing World (TWAS).
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Session 1: Molecular Breeding and Genomics
Keynote Speaker: Dr Manoj Prasad, NIPGR, New Delhi

Dr Manoj Prasad is working as a Senior Scientist and JC Bose National Fellow at National Institute
of Plant Genome Research (NIPGR), New Delhi, India. He received his PhD degree from
Department of Botany, University of Calcutta in 1999. Prior to working at NIPGR, Dr. Prasad
served Alexander von Humboldt Fellow (2000-2003) at IPK, Gatersleben, Gerfmany. His research
interests include Plant Molecular Genetics, Genomics and Stress Biology. Dr. Prasad has published
more than 140 research papers, reviews and book chapters in reputed journals (Citation 7500+; Hindex: 50+). He is also serving as Associate Editor in renowned International journals of high
repute. He is the recipient of many prestigious awards like: Fellow of three National Academies:
(INSA, New Delhi, NASI, Allahabad and NAAS, New Delhi); J. C. Bose National Fellow (2018) of
Department of Science & Technology (DST), Tata Innovation Fellow (2017) of DBT, National
Bioscience Award (2015) of DBT, Hiralal Chakraborty Memorial Award (2010-11) of Indian
Science Congress Association, Young Scientist Award (2003-2004) and NAAS-Associateship
(2006-2010) of NAAS, New Delhi.
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Structural and functional genomic interventions in the C4 model, foxtail millet (Setaria
italica L.) towards enabling climate resilient agriculture
Manoj Prasad
National Institute of Plant Genome Research, JNU Campus, New Delhi.
Email: manoj_prasad@nipgr.ac.in
Foxtail millet (Setaria italica L.) is a novel grass model for studying C4 photosynthesis, abiotic
stress biology and biofuel traits. In addition, being a staple grain of China, India and few other
developing countries, foxtail millet has invited significant research interests towards crop
improvement; however, the lack of genetic and genomic resources was impeding the use of foxtail
millet as a model species as well as improvement of this crop per se. Given this, we have developed
several large-scale genome-wide molecular markers including EST-SSRs, intron length
polymorphisms, miRNA-based and transposable elements-based markers, and demonstrated their
application in the construction of physical map, germplasm characterization, transferability,
phylogenetics and comparative mapping studies with other millets, cereals and bioenergy grasses.
In functional genomics aspect, important stress-responsive gene families including transcription
factors (WRKY, MYB and C2H2-type zinc finger) and molecular chaperon encoding genes were
identified, characterized and investigated for their expression patterns in response to various abiotic
stresses and hormone treatments. Bacterial purified HSP27 protein able to prevent heat-induced
aggregation and inactivation of substrate protein; can also assist refolding of misfolded substrate
proteins thus preventing their biochemical activity. Yeast-two hybridization and coimmunoprecipitation showed self-interaction of SiHSP27 and also interacts with other HSP proteins
such as SisHSP2 and SisHSP5 colocalized to the chloroplast. SisHSP27 protein is likely to target a
number of photosynthesis related proteins, ribosomal associated peptides, enzymes and proteases
localized to chloroplast. Transgenic rice lines over-expressing SisHSP27 showed improved
agronomic and stress tolerance ability. Further, the genetic and genomic resources developed in the
present study were made available to the global research community through four web-based, openaccess databases (FmMDb, FmTEMDb, FmTFDb and FmMiRNADb). Altogether, the present
study has significantly advanced the structural and functional genomics of foxtail millet and
transformed this orphan crop into a crop with rich genetic and genomic resources. These resources
would be valuable for crop improvement programs involving millets, non-millets and bioenergy
grass species, and thus possess a scope for addressing global food insecurity.
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Session 2: Genetic Engineering and Gene Editing
Keynote Speaker: Dr Amitabh Mohanty, NIPGR, New Delhi

Dr Mohanty is currently serving at the Program Director, National Genomics and Genotyping
Facility (NGGF)-DBT, NIPGR, New Delhi. Prior to that he held several leadership roles in DuPont
Pioneer at the DuPont Knowledge Centre (DKC) including that of the site leader for the Ag Biotech
group, Chair of the Site Leadership Council (SLC) and most recently as the Leader, Trait Discovery,
CortevaAgriscienceTM,DKC. Prior to this role, Amitabh served as Senior Research Manager, Trait
discovery and optimization. He was also part of the global Trait Discovery Leadership Team
(TDLT) and Asia Pacific Plant Breeding Leadership Team. Key focus area of his group was novel
gene discovery for various traits (Ag Traits, Input and Output traits), including developing
competencies such as CRISPR Cas enabled advanced breeding. Amitabh completed his Ph.D. in
Plant Molecular Biology from University of Delhi South Campus, New Delhi India. Subsequently
he got trained in high-throughput rice genomics at the Rice Genome Research Program, Japan on a
DBT fellowship and after returning to India helped to jump start the Indian Rice Genome
Sequencing Program (IRGSP), which was part of the International Rice Genome Sequencing
Program (IRGSP). Amitabh did his post-doctoral studies (2002-2007) with Prof Dave Jackson at
the Cold Spring Harbor Laboratory, New York, USA. During this time, he worked on two multimillion-dollars NSF funded projects on Arabidopsis and maize on cell biology and genomics.
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CRISPR-Cas enabled advanced plant breeding, opportunities and challenges
Amitabh Mohanty
National Genomics and Genotyping Facility-DBT, National Institute of Plant Genome Research,
Aruna Asaf Ali Marg, New Delhi-110067
Email: Amitabh.mohanty@nipgr.ac.in; Amitabh.mohanty@outlook.com
There is an urgent need to improve farm productivity, especially in the developing countries. Also,
given that India is poised to take over China as the most populous nation in the world and
concomitant with climate change, the increasing loss of arable land and gradually increasing soil
toxicity in may part of the world necessitates application of newer, modern technologies for
improvement of agriculture to feed the soon to be 9.8 billion people (by 2050) on the planet earth.
CRISPR-Cas enabled advanced plant breeding promises to deliver in many fronts. It is a simple and
efficient technology which allows editing of plants own DNA in a precise way for multitude of
applications. One of the major advantages of this technology is rapid product development cycle.
Successful applications of CRISPR-Cas advanced plant breeding have been demonstrated in a
number of crops and newer applications are being made routinely. In this presentation I will discuss
about the latest scientific developments, including some examples from rice and will also address
some of the challenges such as capacity and competency development, the need for a science-based,
time-bound and predictable (preferably globally harmonized) regulatory regime, and technology
access/freedom to operate, which may become bottleneck for the wider and successful adoption of
this game changing technology.
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Session 4: Nutritional Biochemistry and Biofortification
Keynote Speaker: Dr D. K. Yadava, ADG (Seeds), ICAR, New Delhi

Dr Devendra Kumar Yadava, Assistant Director General (Seed) ICAR was earlier Head, Division
of Seed Science and Technology and Principal Scientist (Brassica Breeding) in Division of Genetics
of ICAR-IARI, New Delhi. During 22 years of research career, addressed several strategic issues in
oilseeds and pulses and released 19 crop varieties (mustard-16; pulses-3) including early maturing
and higher yielding mustard varieties viz. Pusa Mustard-25,PM-27,PM-28, PM-26 and RGN-145
and also climate resilient varieties viz., Pusa Vijay (Heat tolerant), RGN-48 (Drought tolerant),
RGN-13 (Frost tolerant) and RGN-73 (Wider adaptability). Five low erucic acid mustard varieties
viz. Pusa Mustard-21, 22, 24, 29 and 30 by introgressing low erucic acid gene(s) along with FIRST
Double Zero Indian Mustard variety Pusa Double Zero Mustard 31, released in 2015-16 were bred
by him. Combining conventional and molecular breeding in mustard, he devised and refined
various methodologies/ protocols viz., for screening against high temperature at seedling stage, new
method for methyl esterification of fatty acids, maintenance breeding, identification of molecular
markers etc. He monitored around 11500 tons of breeder seed of around 1200 varieties of sixty
crops being produced annually on the indent received from Department of Agriculture Cooperation
and Farmers Welfare, Ministry of Agriculture and Farmers Welfare through the network of 63
centres under All India Coordinated Research Project on National Seed Project (Crops) He
published around 83 research publications in high impact factor national and International Journals
and more than 140 other publications like books, book chapters, manuals, bulletins, popular articles
etc. He is recipient of Rafi Ahmad Kidwai Award – 2017, Dr. B.P. Pal Memorial Award, 2012,
NAAS Recognition Award-2018, Dr. P.R. Kumar Brassica Outstanding Scientist Award 2017 and
Best Research & Experimentation Award, 2002, Agricultural Research Station (RAU, Bikaner),
Sriganganagar and he is a Fellow of National Academy of Agricultural Sciences, ISGPB, ISOR,
ISPRD, SRMR and ISFR.
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Nutritional enhancement through biofortification of crops
Devendra Kumar Yadava, Firoz Hossain and Trilochan Mohapatra
ICAR, Ministry of Agriculture & Farmers Welfare, Government of India, New Delhi
Email: dkygenet@gmail.com
Malnutrition has emerged as one of the major public health challenges to humankind According to
National Family Health Survey-4 (2015-16), 38.4% of the Indian children (<5 years) are stunted,
21.0% are wasted and 35.7% of the children are under-weight. Anemia is a serious health issue in
India as well, with 58.4% of the children (6-59 months), 53% of the adult women and 22.7% of
adult men being affected. Of the 17 ‘Sustainable Development Goals’ (SDGs) to end hunger,
achieve food and nutritional security and ensure healthy lives, 12 contain indicators are relevant for
nutrition, reflecting nutrition’s central role in sustainable development, and improved nutrition
being the platform for progress in health, education, employment, female empowerment, and
poverty. Though various avenues like ‘food-fortification’, ‘medical-supplementation’ and ‘dietarydiversity’ are available, ‘biofortification’- a process to develop nutrient-rich crops by genetic
approach is regarded as the sustainable and cost-effective mean for providing the required levels of
nutrients in the diet. Among various nutrients, protein, lysine, tryptophan, iron, zinc, vitamin-A and
vitamin-C are essential for human nutrition, and their deficiency leads to various symptoms and
health disorders (Yadava et al. 2019). Realizing the paramount importance of nutritional quality,
research efforts of National Agricultural Research System (NARS) including ICAR institutes and
State Agricultural Universities (SAUs) have now led to the development and release of a series of
biofortified varieties through All Indian Coordinated Research Programmes (AICRPs) for different
crops. Genomics-assisted breeding coupled with doubled haploid (DH) and speed breeding
technology would further accelerate the development of biofortified cultivars.The positive impact of
biofortified crop varieties on humans especially among children and women is well documented in
India and elsewhere through feeding studies of iron rich pearl millet, zinc biofortified wheat,
provitamin-A rich maize, quality protein maize (QPM), orange fleshed sweet potato.
Strengthening the seed chain to produce and supply of good quality seeds is an important step for
the popularization of biofortified varieties. Inclusion of these biofortified cereals in different
government sponsored programmes such as National Food Security Mission, Rashtriya Krishi
Vikas Yojna as well as nutrition intervention programme such as Integrated Child Development
Services scheme, ‘Mid-day meal’ and Nutrition Education and Training through Community Food
and Nutrition Extension Units would help in providing the much needed balanced food to poor
people. Extension Division of ICAR has recently launched two very important projects viz., Nutrisensitive Agricultural Resources and Innovation (NARI) and Value Addition and Technology
Incubation Centres in Agriculture (VATICA) through Krishi Vigyan Kendras (KVKs) which will
definitely help in popularization and promotion of the biofortified crop varieties and their products.
KVKs are already working on Agri-Nutri Smart Village (A2N) Model which focuses on Nutri
Farming System, Agri-Nutri Education, Agri-Nutri Capacity Building and Self Help Group (SHG)Farmer Nutri Clubs.
The phrase of ‘food security’ has now been replaced by ‘food and nutritional security’. ICAR is
committed to develop high yielding nutrition-rich varieties adaptable to diverse agro-ecologies of
the country to achieve country’s slogan of ‘KuposhanMukt Bharat’ (Malnutrition Free India).
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Session 5: Basic and Applied Plant Biochemistry
Keynote Speaker: Dr P V Shivaprasad, NCBS, Bengaluru

Dr. Shivaprasad is an Associate professor and Ramanujan Fellow at National Centre for Biological
Sciences, TIFR, Bengaluru. He was Post-Doctoral Associate and Researcher at University of
Cambridge, Cambridge from 2008-2012. He was also a SNF post- doctoral Fellow and EMBO
Research Fellow at University of Basel, Switzerland. He completed his Ph.D from Madurai
Kamaraj Univeristy and post-graduation from Mangalore University. He is in Editorial Board of
Science Matters and is a Member, BoS, Botany Department, Mysore University 2017-till date. His
significant contribution in past five years includes understanding the mechanism of small RNA
biogenesis, their regulation of targets and the functional significance of their actions using various
biochemical, genetic, bioinformatic and whole-genome approaches in a number of plant systems to
study these processes. A major highlight of our work is the recent finding of a single small RNA,
loss of which was a major factor in indica rice domestication and rice yield. The small RNA and its
target genes called laccases mapped to 26 previously unknown rice yield related QTLs. This
technology has been patented. In a parallel approach, we generated plants that are resistant to both
biotic and abiotic stresses by using a single gene that has methylglyoxal detoxification activity. We
show that this gene and its orthologs are excellent candidates for enhancing stress tolerance across
plants. This plasmid has been widely shared, and several laboratories have initiated approaches to
develop dual stress tolerance using this gene in diverse crops such as rice, rubber, papaya and
tobacco.
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Small RNA-mediated regulation of crop domestication-associated phenotypes
P.V. Shivaprasad
National Centre for Biological Sciences, GKVK Campus, Bangalore.
Email: shivaprasad@ncbs.res.in
Small (s) RNAs are a set of key molecules resulting from RNA silencing pathways across
eukaryotes. These 20-24 nt RNA molecules associate with specific protein partners called
Argonautesto target nucleic acids having base-pair complementarity. sRNA targeting may result in
degradation of target RNAs or translational repression of mRNAs. Among plants, this targeting can
also induce DNA methylation and histone modifications. Micro (mi) RNAs are a class of sRNA
regulators typically involved degradation of target RNAs. miRNA sregulate various aspects of plant
development, acting as second-generation gene switches controlling expression of primary gene
switches, the transcription factors and their co-factors. Intriguingly, miRNAs are also capable of
arresting invading viruses and promote resistance to bacterial and fungal infections. Our lab focuses
on various aspects of small RNA biogenesis and their functions, using genetic, molecular,
bioinformatic and biochemical approaches. I will be discussing a novel small RNA-mediated
pathway that played a key role in indica rice domestication from semi-aquatic weeds.
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Session 6: IPR, PPP and Biosafety
Keynote Speaker: Dr S R Rao, DBT, New Delhi

Musings on the global and national status of GM crop and food Regulations and stakeholders
issues
S R Rao, DBT, New Delhi
srraodbt@yahoo.com
Dr S.R.Rao, PhD from Indian Agriculture Research Institute, New Delhi joined the DBT, Ministry
of Science and technology Government of India in 1989. He was visiting scientist at Tottori
University, Japan and Waite Agriculture Experimental Station Australia In the Government of
India.. During this service period had gained experience in dealing with R&D promotion in
agricultural including Animal biotechnology and medical sciences; planning, budget and technical
coordination across disciplines and ministries for technical and financial appraisals to Cabinet
ministers and office of Prime Minister. He specialises in biosafety and bio-security issues since two
decades. Most of the Indian food and environmental biosafety guidelines of rDNA products in
Biopharma, GM crops/ microbes and GM foods were initiated, drafted and published under his
supervision. He was member Secretary of Review Committee on Genetic Manipulation (RCGM)
and Member of GEAC and committees of The Central Drugs Standard Control Organisation
(CDSCO) for more than one decade and currently Chairman of Scientific Panel on GM foods in
FSSAI. He has been leading technical teams in negotiating India’s position in international
conventions such as Convention on Biological Diversity (CBD), Biological Weapons Convention
(BWC), and series of Indo-US biosecurity dialogues through inter-ministerial participation. At
National level acted as Nodal officer for drafting organization plan for National Biotechnology
Regulatory Authority and National Biotechnology Regulatory bill and moderator for first ever
countrywide consultation with stakeholders in biotechnology. He was responsible for establishment
of sophisticated biotechnology facilities for researchers and industry; capacity building universities
and institutions interdisciplinary Research, Education, teaching and training; establishing modalities
and negotiation in accessing major international facilities; forging international collaboration with
developing and developed countries; public private Partnerships; IPR, Patent facilitation and
technology transfer negotiations. As officer on Special Duty (OSD) to Minister of Science and
Technology implemented projects at the interface between Science and society like telemedicine,
S&T interventions in Judiciary. He is founder and editorial board member of Asian Biotechnology
Development Review (ABDR) and has published 40 research papers in national/international
Journals, books on Animal vaccines and diagnostics and Asian Biotechnology and made more than
100 presentations in various national and international conferences.
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Session 1: Molecular Breeding and Genomics
Lead Talk: Dr Raman Meenakshi Sundaram, ICAR-IIRR, Hyderabad

Dr R M Sundaram completed his B.Sc. (Agri) from TNAU- Coimbatore, M.Sc. (Agri) from G.B.
Pant University of Agriculture and Technology and PhD in Plant Sciences at University of
Hyderabad. He joined ICAR-IIRR (DRR) in 1998 and in collaboration with CSIR-CCMB,
Hyderabad, he developed Improved Samba Mahsuri (RPBio-226), with low glycemic index (50.9),
one of the first marker-assisted selection (MAS) products in the country and is being cultivated in >
2,00,000 ha across the country. His team has also developed a marker-based strategy for rapid and
reliable estimation of purity of seed-lots of rice hybrids and parental lines. He is the recipient of
several awards and recognitions which include Lal Bahadur Shastri Outstanding Young Scientist
Award of ICAR in 2011, Indo-US Research Fellowship in 2011, Hari Om Ashram Trust Award of
ICAR in 2012, CSIR Innovation Award for Rural Development in 2013, PN Behl Award for
Excellence in Crop Sciences (2012-13), DBT Award for Biotechnology Product and Process
Development and commercialization (2015) etc. Besides these, he is a Fellow of National Academy
of Agricultural Sciences (2019), Fellow of Indian Society of Genetics and Plant Breeding (2017),
Associate of NAAS (2013) and has received USAID fellowship (2005), IUSSTF Fellowship (2011)
and DST-Alexander Von Humboldt Foundation Travel grant (2014). Presently, he is working on
genetics and breeding for low soil P tolerance, functional genomics studies related to rice-biotic
stress interactions, characterization and improvement of hybrid rice related traits, enhancing
biological nitrogen fixation in rice ecosystem, yield improvement through genomics-assisted
breeding.
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Development of climate change resilient, high yielding lines of Samba Mahsuri through
molecular breeding
RM Sundaram, SM Balachandran, G Rekha, MBVN Kousik, M Anila, SK Hajira,
T Dilip, E Punniakoti, P Jaya, G. Harika, MS Madhav, CN Neeraja, SK Mangrauthia, KB
Barbadikar, PS Divya, P Senguttuvel, R Abdul Fiyaz, MS Anantha,
C Gireesh, Jyothi Badri, V Prakasam, GS Laha, MS Prasad and LV Subba Rao
ICAR-IIRR, Rajendranagar, Hyderabad
Email: rms_28@redifffmail.com
Samba Mahsuri, one of highly popular, fine-grain type mega-rice variety of India is highly
susceptible to multiple biotic and abiotic stresses and gives only moderately high yield. We have
applied marker-assisted breeding (MAB) for improvement of multiple traits like resistance against
biotic stresses (bacterial blight, blast, gall midge and BPH), tolerance to abiotic stresses (low soil
phosphorus and salinity) and yield. Through marker-assisted backcross breeding (MABB), we had
earlier introgressed three major bacterial blight (BB) resistance genes, Xa21, xa13 and xa5 into
Samba Mahsuri and developed a high-yielding, bacterial blight resistant rice variety possessing
fine-grain type and low glycemic index (GI), named Improved Samba Mahsuri (ISM) in
collaboration with CSIR-Centre for Cellular and Molecular Biology, Hyderabad. We have
improved ISM for resistance against, blast (conferred by Pi2 + Pi54), gall midge (Gm4 + Gm8)and
brown planthopper (Bph33t)and tolerance to low soil phosphorus (Pup1) and seedling stage salinity
(Saltol) and added two additional wild rice derived genes conferring resistance against BB (Xa33 +
Xa38). Further, four major yield enhancing genes, viz., Gn1a, SCM2, OsSPL14 and GW5 are also
being transferred into ISM for improvement of its yield along with the drought tolerance QTLs,
qDTY2.1 and qDTY3.1 and submergence tolerance QTL, Sub1. Elite, improved breeding lines of
ISM, possessing 2-3 value added traits are in various stages of testing/evaluation in AICRIP trials.
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Session 2: Genetic Engineering and Gene Editing
Lead Talk: Dr S M Balachandran, ICAR-IIRR, Hyderabad.

Dr S.M. Balachandran is currently working as Principal Scientist & Head, Biotechnology and Crop
Improvement Section at IIRR, Hyderabad. He has wide experience in plant biotechnology for more
than 25 years and he has been very well trained in many institutes including, IRRI, Philippines (as a
postdoctoral scientist), Cornell University, USA (Visiting Scientist) and advanced laboratories in
Japan and Israel. His research area is on rice crop breeding with focus on development of transgenic
rice for insect pest resistance, abiotic stresses, particularly drought and salinity tolerance and golden
rice. Dr Balachandran has developed Bt transgenic rice with cry1Ac gene in the background of the
indica variety IR64, highly resistant to yellow stem borer (YSB). He has also developed drought
tolerant (DT) transgenic rice with DREB1A gene in the background of BPT5204. He is closely
associated with development of Indian version of Golden Rice and also nutritional rich rice.Dr.
Balachandran, as Principal Investigator, handling/handled several externally funded projects related
to rice biotechnology, supported by the DBT, DST, ICAR, IRRI and Rockefeller Foundation and
IRRI. He is associated in development of i ‘Improved Samba Mahsuri’ and also elite indica rice by
pyramiding different R genes for durable resistance to various biotic stresses. He has published >75
original research papers in internationally/nationally reputed peer reviewed journals; >40 chapters
in Books and Technical Bulletins. He has presented about 100 research papers in both
internationally and nationally organized seminars/symposia/conferences. He was a member, DBT
Sub-Committee for formulation of guidelines for confined field trials of GM Rice in India and
MOEF Committee for preparation of guidelines for Environmental Risk Analysis of GMOs in
India.
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Genetic engineering for crop improvement: Where do we stand?
S.M. Balachandran
ICAR-IIRR, Rajendranagar, Hyderabad.
Email: balasena123@gmail.com
Agriculture, being the backbone of our country’s economy contributes significantly to the GDP and
hence is vital for India’s sustained growth. From a scenario in the 1950s, when India imported food
grains, we have come a long way in attaining food sufficiency. Presently, the net food production is
little above 275 million tones, but considering the fact that the population is steadily increasing, we
need to double our food production by 2050. But, intensive agriculture in India has caused
widespread changes in the agro-ecosystem and the insect pest, disease and weed complex has
undergone a tremendous change. There is an overall depletion in soil fertility as a result of intensive
cultivation of crops. The underground water resources are facing grave danger of depletion. The
yields of improved crop varieties have reached a plateau andthe land availability for agricultural
cultivation is getting reduced. Under such a scenario,the traditional tools of breeding and crop
improvement cannot sustain our food production significantly. The application of biotechnological
tools has tremendous potential to ensure national food, nutritional and environmental security.
From a breeder’s perspective, biotechnology helps to add precision in the breeding process to
become more target oriented and purposeful compared to traditional breeding. Biotechnology can
help in improving crop breeding through: i) Transfer of economically important traits across
genus/species barrier into the crop gene pool (i.e. broadening the genetic base), ii) Manipulation of
target trait without disruption to the non target regions of crop genomes (i.e. increasing efficiency
in selection) and iii) Shortening the breeding cycle. The three broad applications of agricultural
biotechnology that are expected to contribute both directly and indirectly towards increasing Indian
food production are: i) DNA marker technology, ii) Genetic engineering, and iii) Application of
genomics.
Genetic engineering refers to identification, isolation and mobilization of useful genes across
genus/species barrier into crop gene pool. This cannot be achieved by both conventional and marker
assisted breeding. Even though the technology is very cost intensive initially, the benefits accrued
is manifold. The contribution of GM crops developed through genetic engineering has been steadily
increasing and from the introduction of GM crops in 1996 now the total area under these crops has
reached nearly 191.7 MHa ha in 26 countries. In India, the only GM crop, that is Bt cotton occupies
nearly 11.6 MHa (ISAAA, 2018). GM events were developed in more than 32 important crop plants
with > 400 events including 356 field crops, 23 ornamental crops, 22 fruit crops and 3 tree plants
and approved globally for commercialization. In India, more than 20 plants with varying traits such
as hybrid seed production, insect resistance, herbicide tolerance, abiotic stress tolerance, nutritional
enhancement, etc. are under various stages of field trials. However, to date Bt cotton is the only GE
plant approved for commercial cultivation in India (Ahuja, 2018).Notwithstanding the potentials of
GM crops in enhancing the agricultural productivity, the debate on commercialization of GM crops
in developing countries including India is influenced by radicalism and unwarranted opposition by
certain sections of the society. There are real consequences to rejecting any technology without
considering the benefits it brings to society. GE crops are a good example where the science is clear
on both the very low risk and the substantial benefits. It is therefore imperative that benefits and the
risk of forgoing these benefits, be included in the risk assessment of GE crops so that society can
benefit from their judicious incorporation in agricultural systems and the food chain (Herman et al.
2019).
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Session 4: Nutritional Biochemistry and Biofortification
Lead Talk: Dr C N Neeraja, ICAR-IIRR, Hyderabad.

Dr Neeraja is working as Principal Scientist (Biotechnology) at ICAR-IIRR, Hyderabad. She is
associated with CRP Biofortification program supported by ICAR and Rice Nitrogen Use
Efficiency supported by ICAR-NICRA and BBSRC and UKRI. She did her post-doctoral
fellowship at International Rice Research Institute (IRRI) and was associated with development of
Swarna Sub1. Under DBT CREST fellowship, she studied meta-analysis of root traits at University
of Aberdeen and further trained for GWAS at University of Aberdeen under BBSRC-NEW senior
research fellowship. Dr Neeraja did her Post Graduation and Ph.D. in Plant Sciences in University
of Hyderabad.
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Zinc biofortification in rice: Ground to grain
C. N. Neeraja
ICAR- IIRR, Rajendranagar, Hyderabad.
E mail: cnneeraja@gmail.com
Zinc deficiency is reported to be on rise in India especially in states with rice as major staple food.
Biofortification of rice through development of varieties with high zinc in polished rice is being
actively taken up by ICAR and other national and international agencies. Zinc uptake and
translocation into grains is complex trait and is controlled by several genes, thus elucidation of the
genetic mechanism would provide leads on the important candidate genes and their use in the
breeding programs. Several genes/gene families/genomic regions involved in zinc metabolism have
been characterized in rice through QTL mapping, transcriptome and bioinformatics analyses. At
IIRR, SNPs associated with high zinc were identified using genotyping by sequencing GBS
approach in four mapping populations. Through transcriptomic analyses Phosphate transporterexporter (PHO), proton-coupled peptide transporters (POT) and vacuolar iron transporter (VIT)
have shown their association with zinc in landraces.Transgenic rice lines with higher amount of
zinc in polished rice without yield penalty or altered grain quality have been reported as proof of
concept validating a few characterized genes. Wide genotypic variability exists for zinc uptake and
remobilization in rice germplasm and several donors, with >50 ppm in brown rice and >35 ppm in
polished rice were identified. Combining yield with high zinc is compulsory so that the developed
breeding line can perform across locations and years as evaluated in Biofortification trial of ICAR All India Coordinated Rice Improvement Project. More than 10 zinc biofortified rice varieties have
been released in country through Central and State Varietal Release committees.
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Session 5: Basic and Applied Plant Biochemistry
Lead Talk: Dr Shelly Praveen, ICAR-IARI, New Delhi

Born in New Delhi, India on 26 May 1966. B.Sc., Delhi University, Delhi, 1983-86; M.Sc., Indian
Agricultural Research Institute, 1986-1988; Ph.D. Indian Agricultural Research Institute, 19881992. Dr Shelly Praveen is working as Head, Division of Biochemistry, IARI from 2016. She has
served as a Visiting faculty at King Saud University, Riyadh (2014-2015), at CREC, Lake Alfred,
Florida, USA, 2001, Scottish Crop Research Institute, Dundee, UK, (2006) and CIB, CSIC, Madrid,
Spain, (2010-2013).
She was awarded withWorld Bank Fellowship, 2001, University of Florida, USA; Royal SocietyINSA award,2006; IARI Best Teacher Award,2007, TWAS-UNESCO Associate-ship, 2008;
Member, International working group on legume and vegetable viruses, 2011; Plant Virology
Leadership award, 2013; Dr. P.Sheel Memorial Lecture Award 2015; Erasmus Mundus Fellowship
(EU) under BRAVE Program 2016; Panjabrao Deshmukh outstanding woman Scientist Award,
ICAR 2017; Vasvik Award 2017,Vividhlaxi Audyogik Samshodhan Vikas Kendra, Mumbai,
IARI-Hari Krishna Shastri Memorial Award,2018; ICAR-Bharat RatnaDr.C.Subramaniam award
for outstanding teachers, 2018; Agrivision Best Scientist Award 2019. She is a Fellow of National
Academy of Sciences, India, 2008; National Academy of Agricultural Sciences, 2015; Indian
Society of Agricultural Biochemists, 2004;
Dr. Shelly Praveen contributed in understanding the mechanism of viral infections and, in
developing genetically modified plants resistant to viral diseases. Her work in developing the
efficient binary constructs and genetically modified tomato has been licensed to seed industry for
large scale testing/stacking. Her contribution in full length sequencing of papaya ring spot virus
from India has helped in developing virus based resistance strategy. By analyzing the functional
domains and structural motifs in viral RNAi suppressor proteins, she proposed their precise role in
the infection process. She has acquired expertise in localizing viral proteins in cellular organelles
by fluorescent tagging through confocal microscopy. She is engaged in utilizing the latest tools of
proteomics and gene silencing/editing in heat stress management, in developing virus resistance and
in nutritional enhancement;based on secondary metabolites, starch and lipid management in
soybean, rice and pearl millet. Her teaching efforts contribute in developing trained human resource
involved in scientific interventions in different national and international laboratories
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Patterns and Rhythms of Biochemical Changes in living organisms: an understanding for
management
Shelly Praveen, R.R.Kumar, Vinutha,T., Veda Krishnan and Archana Singh
Division of Biochemistry, ICAR-IARI, New Delhi
Email: shellypraveen@hotmail.com
Cell, the basic membrane-bound unit that contains the fundamental molecules of life and of which
all living things is composed. The production of energy, its storage, and its use are as central to the
economy of the cell as they have to manage the world’s resources. During the lifespan of an
organism, biochemical changes in the cells result in changing patterns and affecting rhythms. Plants
cell’s metabolism gets altered during invasions by pathogens or during abiotic stresses. Different
pathogens manipulate the cellular machinery in favour of their establishment and for their
replication. The consequences of these changes appear as patterns which we see as symptoms. Case
studies of viral infections in tomato and papaya is being discussed. Coming to human metabolism,
environment and lifestyle affect rhythmic change in the metabolism. Over the past century, human
health has transitioned from an era dominated by infectious diseases, to an era of lifestyle diseaserelated chronic diseases – Non-communicable Diseases (NCDs). Modulating the nutrient/hormonal
regulation in plants and modifying diets by supplementation or fortification with plant bio-actives
and nutraceuticals is being discussed as management strategies.
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Session 6: IPR, PPP and Biosafety
Lead Talk -1: Dr Sudha Mysore, Agrinnovate India Limited, New Delhi

Dr Sudha Mysore, is currently the CEO, Agrinnovate India Limited, a Government of India
Company established under DARE/ICAR, associated with tech transfer, commercialisation & startup support through NARS. Prior to this she was a Principal Scientist at ICAR- Indian Institute of
Horticulture Research, Bangalore, with 33 years of work experience in ICAR; Dr Sudha Mysore is
a Double Fulbright Fellow having won ‘Pre-Doctoral’ and ‘Post-doctoral Fellowships’ with rich
working experience at Cornell University and Michigan State University, East Lansing, USA. Her
research efforts include Economic Analysis, Impact Assessment Research and Technology Transfer
& Commercialisation & Incubation. She has handled various research programmes sponsored by
World Bank, NAIP, ICAR, AP cess fund etc. Her international recognitions includes working and
presenting at Cornell University & Michigan State University, USA; HORDI - Sri Lanka,
Bioversity International, UNEP-GEF programme, Business School, Toulouse, France, IAAE,
Beijing, China and Chaingmai Thailand, Fruit net, Kuala Lumpur, Malaysia.
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Status, Prospects and possibilities for exploiting the commercial value of agricultural
technologies – Role of Agrinnovate India Limited
Sudha Mysore
CEO, Agrinnovate India Limited, New Delhi
Email: ceo@agrinnovate.co.in
The ICAR as the apex national body for coordinating and managing research and education in the
public sector NARS has adopted a new policy direction through its Guidelines for Intellectual
Property Management and Technology Transfer/Commercialization, and ICAR Rules and
Guidelines for Professional Service Functions a framework that institutionalized the process of
protecting and managing intellectual property,monitoring the commercialization and technology
transfer activities and enable effective public private partnerships in ICAR institutes.
ICAR has thus operationalized a three tier system of technology commercialization process
effective since 2007 with IP&TM Unit at the HQ as the top tier, zonal technology transfer offices at
the four Zones for coordination and Institute Technology Management Units (ITMUs) for effective
technology transfer at 65 of the research institutions under its purview.
The Institute Technology Management Units (ITMUs) undertake the processes of identifying
technologies that have commercial scalable potential through stringent evaluation processes, ensure
appropriate IP protection (as is mandatory) ensure the adherence to the required regulatory
protocols and assist the innovator and his/her team efficiently commercialize the technologies
through Licensing. Within the last one decade, ICAR research institutions have cumulatively
commercialized over 1700 technologies (processes/products ) and have effectively administrated
more than few hundred public private partnerships that fetched ICAR and its allied institutions a
gross income from utilization of its IP assets to the tune of Rs 50 crores. The culture of patenting
has not only been initiated but has helped ICAR enhance its IP protection by multifold within a
span of a decade with 259 patents granted for ICAR institutions.
ICAR and its allied institutions by far are the only public sector organization dealing with biological
processes and seem to be involved in actual ‘market ready DE risked technology at a commercially
scaled level. It is not an over statement that since ICAR’s adoption of IP policy, more than 500 agri
based businesses have been successfully initiated, promoted and succeeded. Realizing the fact that
to bring in uniformity in operations and also to bring together the diverse groups under a single
umbrella, ensure institutionalized effort at global technology commercialization, Agrinnovate India
Limiteda registered Company, of ICAR was established by Government of India in DARE. It aims
to work on the strengths of ICAR and promote the development and spread of R&D outcomes.
The Agrinnovate India, therefore, has been envisaged as a one stop shop to support NARS for
developing in-house specialization, and to organize the commercial aspects of the NARS
independently, with a view to making it efficient and effective.
While technology
commercialization in ICAR is picking up momentum, institutionalization of practices involving
specialized yet diverse sectors requires attention. Effort is being made in this presentation to address
the specific issues involving IPR protection, ensuring regulatory compliances and executing
effective public private partnerships w.r.t seed and planting material.
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Session 6: IPR, PPP and Biosafety
Lead Talk-2: Dr Vairamani Ramanathan, Metahelix Life Sciences Ltd, Bengaluru

Industry perspectives on Technologies to enhance Farm Sustainability & Societal Health
Vairamani Ramanathan
Metahelix Life Sciences Ltd, Bengaluru
vai.ramanathan@meta-helix.com
He is currently the Chief Technology Officer of Metahelix Life Sciences Ltd. After completing
Ph.D in 1995 in India, he had post-doctoral stints in Israel and the USA. He has been with the
Agtech industry for more than 20 years. He has worked for Monsanto and DuPont Pioneer apart
from his current employer, Metahelix (A TATA ENTERPRISE). He has been involved in research
in the areas of trait discovery and development, plant breeding for commercial hybrid development
and technologies to augment product/trait delivery.
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Theme 1: Basic and Applied Biochemistry
OST1.1:

Enzymatic, catabolomic and proteomic analyses to understand the biochemical
mechanism of ‘green ripening’ of Cavendish bananas
M. Mayil Vaganan, I. Ravi and A. Nandakumar
ICAR-National Research Centre for Banana
Tiruchirappalli, Tamil Nadu - 620102
Email: mmayilv@gmail.com

Cavendish subgroup (Musa spp.,AAA) bananas fail to develop fully yellow peel owing to retention
of high levels of chlorophylls during ripening at temperatures above 24oC resulting in ‘green
ripening’. The mechanism of failure of chlorophyll breakdown at warm temperatures in Musa
acuminata (AAA), cv. Grand Naine was investigated by assaying chlorophyll catabolic enzymes,
catabolites profiling and proteomic analysis during ripening of the fruits at 21 and 31 °C. Ethylene
and CO2 productions were higher and membrane leakage and lipid peroxidation increased in
bananas ripened at 31 °C. Of the three chlorophyll catabolic enzymes viz. chlorophyllase, Mg
dechelatase and pheophorphidea oxygenase (PaO), highly reduced PaO activity was observed in
banana peels during ripening at 31oC. The chlorophyll catabolites separated using HPLC showed
higher red chlorophyll catabolites buildup in fruits ripened at 21 °C and in contrast, significantly
relatively higher accumulation of pheophorphidesa at 31 oC corroborating with very low PaO
activity. In proteomic analysis, more than 1400 reproducible proteins were detected in 2-DE maps
including 165 differentially expressed proteins (DEPs) of which 90 abundant DEPs (54 upregulated and 36 down-regulated) in fruits ripened at 31 oC compared to 21 oC were identified by
MALDI-TOF MS. Comparative proteome maps analysis revealed that Mg dechelatase and PaO
were the enzymes / proteins highly down-regulated in peel of fruits ripened at 31oC. The enzymes
and catabolites profile and proteomic data clearly prove partial impairment of PaO activity at
tropical temperatures contributing to the partial degreening of fruit peel and ‘green ripening’ of
Cavendish bananas.
OST1.2:

Developmental, photochemical,
photosynthesis in wild rice

and

biochemical

attributes

to

efficient

Jyotirmaya Mathan, Anuradha Singh, Vikram Jathar, Aashish Ranjan
National Institute of Plant Genome Research
Aruna Asaf Ali Marg, New Delhi-110067
Email: aranjan@nipgr.ac.in
The importance of increasing photosynthetic efficiency for sustainable crop yield increases to feed
the growing world population is well recognized. The natural genetic variation for leaf
photosynthesis in crop plants is an overlooked and untapped resource. The genus Oryza, including
cultivated rice and wild relatives, offers tremendous genetic variability to explore photosynthetic
differences and underlying developmental, photochemical, and biochemical basis. We quantified
leaf photosynthesis and related physiological parameters for ten rice genotypes, six cultivated rice
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and four wild relatives, to identify photosynthetically efficient wild rice species. Wild rice species
with high leaf photosynthesis per unit area had striking anatomical features, such as larger
mesophyll cells with more chloroplasts, larger and closer veins, and a smaller number of mesophyll
cells between two consecutive veins. In addition, photosynthetically efficient wild rice species
showed an efficient Photosystem II as well as higher carboxylation activity of Rubisco compared to
less efficient cultivated varieties. Detailed transcriptomic comparisons for different leaf
developmental stages of the cultivated and wild rice showed early onset of photosynthesis coupled
with completion of developmental patterning in the wild species. Our results show the existence of
desirable variations in mesophyll and vein features, Photosystem II efficiency, and Rubisco activity
in the rice system itself that could possibly be targeted for higher leaf photosynthesis. Detailed
genetic and molecular understanding of these traits shall be instrumental in increasing
photosynthetic efficiency of cultivated rice.
OST1.3:

Plant growth promoting rhizobacteria - the unseen, unsung, underground
friends of plants
Daipayan Ghosh#, Sunetra Sen#, Sridev Mohapatra
#
contributed equally
Department of Biological Sciences, Birla Institute of Technology & Science, Pilani,
Hyderabad Campus, Medchal District - 500 078,Telangana, India
Email: sridev.mohapatra@hyderabad.bits-pilani.ac.in

Plants, being "sessile", cannot migrate towards "greener pastures" (pun intended) during
unfavorable environmental conditions. Neither can they go around hunting for food, nor can they
"run away" from their enemies such as drought, soil contamination (salinity, heavy-metals etc.),
water-logging, temperature fluctuations (excessive heat, cold etc.), pathogens, pests etc. Hence,
nature/evolution has armed them with a plethora of mechanistic antidotes against such
environmental stressors. One such gift to plants is the existence of a group of soil microbes (both,
bacteria and fungi) in the rhizosphere (soil adhering to the roots). The bacteria are collectively
termed as plant growth promoting rhizobacteria or PGPR. We use the model plant Arabidopsis
thaliana and different PGPR strains to ask some fundamental questions about the molecular
mechanisms governing such beneficial interactions. From our work with Pseudomonas putida
GAP-P45, a drought mitigating PGPR, and it’s interaction with A. thaliana under water-stressed
conditions, we have thus far concluded that GAP-P45 mitigates water-stress in A. thaliana using the
following mechanisms:(a) Enhancing the turnover of the compatible osmolyte, proline by
upregulating the biosynthetic as well catabolic gene expression and the corresponding enzyme
activities in the proline metabolic pathway.(b) Upregulating the expression of polyamine
biosynthetic and catabolic genes and increasing polyamine levels.(c) Modulation of redox
homeostasis.(d) Modulation of endogenous phytohormone levels.
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OST1.4:

Sucrose synthase and sucrose phosphate synthase activities during different crop
growth stages of sweet sorghum and their role in sucrose and ethanol production

C.V.Ratnavathi
ICAR-Indian Institute of Millets Research, Rajendranagar, Hyderabad-500030.
Email: ratnavathi@millets.res.in.
Sugar accumulation and response of synthetic enzymes for sucrose synthesis at different crop
growth stages was studied in sweet sorghum (Sorghum bicolor (L.) Moench).The enzymes were
studied in leaf, stem and juice of sorghum genotypes, where as the enzyme variability among
genotypes was studied in 12 genotypes of which 4 are exotic, 4 are Indian sweet sorghum, 2
genotypes each are from forage and grain sorghum. The synthetic enzyme activities at all stages of
the crop was correlated with the respective brix, total sugars, reducing sugars and sucrose content.
Leaf tissue contained less sucrose synthase (SuSy) activity and sucrose phosphate synthase (SPS) as
compared to the stem and juice in all stages and all genotypes. Reducing sugars are negatively
correlated to the synthetic enzymes of all three tissues. However in sweet sorghum, though carbon
is partitioned with panicle formation, sucrose synthesis seems to be very active at physiological
maturity as the sugars are translocated to stem for sucrose accumulation. During the two
consecutive years 2011 and 2012 at three different seasons Kharif, rabi and summer SUSY and SPS
activities were observed high in juice than leaf and stem. Statistically analyzed data confirmed that
Keller, BJ 248, WRAY had shown high SUSY and SPS activities and sucrose content and
confirmed as potent genotypes for biofuels production.

Theme 2: Nutritional Biochemistry and Biofortification
OST2.1:

The role of antioxidant vitamin supplementation in Brassica juncea plants for
multiple stress tolerance and chemoprevention in mice

Deepak Kumar1 and Neera Bhalla Sar2
1
Department of Botany, Central University of Jammu, Jammu & Kashmir-181143, India.
2
School of Life Sciences,Jawaharlal Nehru University, New Delhi, India.
Email: deepakkumar@cujammu.ac.in
Oxidative stress is one of the major manifestations of unfavourable environmental conditions faced
by plants as also of several different diseases, including cancers, in humans. Reactive Oxygen
Species (ROS) are the effector molecules of oxidative stress. Alpha (α-) tocopherol, a form of fat
soluble essential vitamin E, present in the lipid bilayers of the biological membranes effectively
traps lipid free radicals generated as a result of interaction of the ROS with the membrane lipids. In
this study, we raised transgenic Brassica juncea plants with six-fold higher levels of α-tocopherol in
the seeds with the intention of fortifying the antioxidant defenses of the plant and humans. To better
understand the roles of different tocopherol forms in plants, we compared the performance of
transgenic plants under conditions of abiotic stresses induced by salinity, heavy metal and drought.
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The damage caused by the induced stress was lower in transgenic plants compared to wild type
plants as assessed by their higher relative water content, lower MDA and electrolyte leakage. Lesser
superoxide and H2O2 accumulation was observed in transgenic seedlings exposed to these stress.
The transgenic plants were found to be better equipped with enhanced levels of different antioxidant
enzymes and molecules when compared to the control plants under similar stress. We further
checked the efficacy of feeding α-tocopherol enriched seeds in securing the antioxidant defense in
mice. We found significant increase in the content of various phase I and phase II detoxification
enzymes with a corresponding decrease in the levels of peroxidative damage. Also, the transgenic
seeds were found to have chemopreventive effects against DMBA-induced skin papillomagenesis in
mice model. Our results highlight the potential of increased α-tocopherol in health of humans and
agricultural crop plants.
OST2.2:

Nutritional evaluation of horsegram: a potential rainfed pulse crop
S.K.Yadav, B. Sarkar, J.M. Upendra, S. S. Shishodia, M. Maheswari
ICAR-Central Research Institute for Dryland Agriculture
Santhosh Nagar, Hyderabad-500059
Email: Sk.Yadav2@icar.gov.in

Protein malnutrition is a chronic socio-economic problem in many developing countries including
India. Cheaper and less familiar sources of protein such as horsegram are considered to be of
immense significance for nutritional security of resource poor unprivileged rural communities
practicing subsistence farming. Horsegram (Macrotyloma uniflorum), locally known as hulga or
kulthi or Madras gram is one of the lesser known dryland dual purpose crop with nutritious seeds
and forage. Horsegram can be grown as a contingency, green manure cover crop due to its ability
to improve soil fertility by adding biomass to build organic carbon and nitrogen by virtue of its
nitrogen fixing ability. It is adaptable to poor soils and adverse climatic conditions which are
unsuitable to many other crops. Horsegramseeds have a great potential for utilization as
nutraceutical and pharmaceutical purposes and are an important source of protein, iron and
molybdenum. Seeds possess excellent therapeutic properties and traditionally used for the treatment
of heart problems, asthma, bronchitis, leucoderma, urinary discharge and kidney stones. However,
due to the presence of some anti-nutritional factors and poor cooking quality, it has not gone well
for human consumption and is considered as nutritionally poor pulse crop. The high level of antinutritional factors viz., oxalates, phytates, tannins, polyphenols and trypsin inhibitors can decrease
palatability, diminish protein digestibility and mineral bioavailability; and thereby limit the
biological value and acceptance of horsegram as a regular food item. Presentation will highlight the
variability in various anti-nutritional traits in twenty eight genotypes of horsegram.
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OST2.3:

Role of pullulanase: from inception to formation of inherent resistant starch in rice
(Oryza sativa. L)

Veda Krishnan1, Monika Awana1, Mahesh Kumar Samota1, Sunil IndrajitWarwate1, Ankur
Kulshreshtha2, MrinmoyRay3, Haritha Bollinedi4, Ashok Kumar Singh4, Shelly Praveen1, Archana
Singh1
1
Division of Biochemistry, ICAR- Indian Agricultural Research Institute (IARI), New Delhi, India.
2
CSIR-Institute of Genomics and Integrative Biology, New Delhi, India
3
Division of Forecasting and Agricultural Systems Modelling,ICAR-Indian Agricultural Statistics
Research Institute, New Delhi, India
4
Division of Genetics, ICAR- Indian Agricultural Research Institute (IARI), New Delhi, India
E-mail: sarchana19@gmail.com;vedabiochem@gmail.com
Starch quality studies highlighted the presence of a digestion resistant fraction of starch known as
resistant starch (RS) having immense health benefits. More than a decade research has explored
majorly the role and potential mechanisms of action through various in vitro and in vivo models.
But still much have to elucidate the scientific reason behind its inherent formation. In this study, we
flag-up the novel role of debranching enzyme, pullulanase (PUL) towards inherent RS formation
using rice as a model food crop. Biochemical analysis of 51 rice genotypes based on amylose
content observed with a variation ranged from 7.03-37.33%, followed by the clustering to select 11
genotypes of varying RS (0.33-2.7%), which highlighted medium dependency towards amylose and
low dependency towards amylopectin content. Ultra structural studies by scanning electron
microscopy (SEM) showed discrete differences in microstructure, unimodal distribution and tight
packing of starch granules in higher inherent RS genotype translated the higher possibility of
compact cluster structure of amylopectin. Higher crystallinity observed in the X-ray diffraction
studies validated the presence of clustered structure of amylopectin modulated by Pullulanase
during strach synthesis. Qualitative (Pullulan film, gel diffusion and zymogram) and quantitative
assays (using PULG6 reagent) performed, validated the relevant role of PUL towards inherent RS
content with very high dependency score (R2=0.98). The findings established a positive correlation
between PUL activity and inherent RS. This is the virgin study which stems the fact that higher
PUL activity contribute to inherent RS using a novel hypothetical 'Pullulanase-Amylopectin
Trimming Model'.
OST2.4: Barley grain – a forgotten hero in terms of neutraceuticals properties
Dinesh Kumar, Sneh Narwal, AS Kharub and GP Singh
ICAR- Indian Institute of Wheat & Barley Research, Karnal – 132 001 (INDIA)
Email: Dinesh.Kumar3@icar.gov.in
Barley (Hordeum vulgare L.) is the fourth important cereal after wheat, rice and maize. The barley
is one of the cereals having considerable tolerance to abiotic and biotic stresses and can be grown
with lesser resources as compared to other grains. However the area and production of barley went
31

NCIPBB 2019
down consistently from 1960s to late 90s particularly because of advent of improved wheat varieties
and development of irrigation facilities. Secondly the food habits of the population have also
undergone a change where wheat & rice has made a major place in the staple diet. However, with
the opening up of economy and changing lifestyles industrial uses of barley started rising and area
of barley has more or less stabilized. However, in the past few years, there is renewed interest in
barley mainly because of its Neutraceuticals properties. Barley is one of the cereals having higher
content of beta glucans and this is the major contributor to the health benefitting properties. Beta
glucans have been clinically shown to lower the blood LDL cholesterol and glucose levels, thus
lowering the risk of cardiovascular diseases and helps in management of type II diabetes. Barley has
lower glycemic index as compared to other cereals. In the present study sources of higher grain beta
glucan content in hulled and hull less genotypes were identified and effect of sub-tropical
environment was studied. The identified genotypes are being used by breeders in varietal
improvement programme and efforts are on to develop barley based healthy value added products.

Theme 3: Molecular Breeding and Genomics
OST3.1:

MicroRNA in modulating drought stress response in sugarcane
Sangeeta Srivastava and A.D. Pathak,
ICAR-Indian Institute of Sugarcane Reasearch
Email: sangeeta_iisr@yahoo.co.in

MicroRNAs play an important role in growth, development and stress response of crop plants.
Several miRNAs are either are up- or down-regulated by abiotic stresses, suggesting that they may
be involved in regulation of stress-responsive gene expression and stress tolerance. Sugarcane is
cultivated in >120 countries worldwide and is an important industrial crop of India, cultivated for
sugar as well as many by-products. The major abiotic stress factors limiting its productivity are
drought, waterlogging & temperature. Drought causes several adverse effects in sugarcane like
stomata closure, reduced transpiration and photosynthesis, and increased leaf temperature.
Sugarcane cultivars differ in their response to drought stress. Several miRNAs have been identified
in a wide array of species, but only a few studies have been performed to identify the mature
miRNA and their expression in response to drought stress in sugarcane. Hence, an attempt was
made to identify miRNAs and their target genes that are altered in response to drought in tolerant
and sensitive sugarcane cultivars. miRNAs corresponding to 18 miRNAs families were majorly
detected. miR166 and miR171 were up-regulated, and miR160 was down-regulated in the drought
tolerant cultivar and miR156, miR394 and miR1432 were down-regulated in drought sensitive
cultivar. miR164 was up-regulated in tolerant cultivar and down-regulated in sensitive cultivar.
miR169 was down-regulated in tolerant cultivar and up-regulated in sensitive cultivar. The data
from miRNA expression under drought stress suggested that sugarcane may adjust its
microtranscriptome in a variety of ways to cope up the intensity of drought stress.
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OST3.2:

Gel- free proteomics: a powerful tool for the identification of SAPs in wheat under
heat stress
Ranjeet R Kumar1, Suneha Goswami1, Viswanathan C2, Shelly Praveen1
1
Division of Biochemistry, 2Division of Plant Physiology
Indian Agricultural Research Institute, New Delhi-110012.
Email: suneha08@gmail.com, ranjeetranjaniari@gmail.com

Proteomics provides the qualitative and quantitative estimations of important proteins working/
accumulated in specific tissues and their differential expression in response to treatment and at
different stages of growth and development. Proteomics is complementary to genomics and
provides a crucial link between transcriptomics and metabolomics, without overlap. Proteomic
analysis is usually performed through either gel-based analysis or gel-free analysis. Gel-free
technologies include multidimensional protein identiﬁcation technology (MudPIT) for peptide
separation, isotope-coded afﬁnity tagging, isobaric tagging for relative and absolute quantiﬁcation,
stable isotope labelling of amino acids in cell culture, isotope-coded protein labelling for peptide
quantiﬁcation, and label-free methods. In wheat terminal heat stress has detrimental effect on the
growth and yield and very limited information is available on heat stress associated active proteins
(SAAPs). By using iTRAQ, we have identified 159 protein groups with 4271 SAAPs in control
(22 ± 3 °C) and HS-treated (38 °C, 2 h) wheat cvs. HD2985 and HD2329. It was also observed
that, 60.3% of the common SAAPs showing upregulation in HD2985 (thermotolerant) and
downregulation in HD2329 (thermosusceptible) under HS. Most of the SAAPs identified were
observed to be chloroplast localized and involved in photosynthesis. The identified SAAPs can be
used for targeted protein-based precision wheat-breeding program for the development of
‘climate-smart’ wheat.
OST3.3:

A FCM based method for analysis of global DNA methylation in onion

Sivalingam Anandhan1, Saravanakumar Somasundaram1, Viswanathan Satheesh2 and Major Singh1
ICAR-Directorate of Onion and Garlic Research, Pune, India
2
-Plant Molecular Nutrition Group, Shanghai Center for Plant Stress Biology, Shanghai, China
Email: anandhans@gmail.com
DNA methylation is an important epigenetic mark and plant developmental processes are regulated
by global methylation dynamics. We developed a method for flow cytometry based analysis of
global methylation levels in plants by washless immunolabelling of unfixed nuclei. Onion leaf
tissue was used as a system and mean fluorescence intensity due to anti-5- methyl cytosine (5-mC)
antibodies was used as a measure of global methylation levels. Among three nuclear isolation
buffers evaluated, the highest nuclear yield with low background was obtained with LB01. To
maintain a balance between high DNA fluorescence value and low CV, 45 min of hydrolysis with
0.2N hydrochloric acid was used for chromatin denaturation resulting in six-fold increase in 5-mC
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fluorescence compared to control. This method was used successfully to detect DNA
hypomethylation in onion leaf tissues induced by 5-Azacytidine. This methods presents plant
science researcher with a simple method for comparative analysis of methylation levels in plant
tissues.

OST3.4:

Identification of N-deprivation responsive genes involved in nitrateuptakeand
transport in wheat

Subodh Kumar Sinha1, Amresh Kumar1, Akanksha Singh1, Akash Paul1, Muhammad Shamnas V.1,
K. Venkatesh2, Nagendra Kumar Singh1, Pranab Kumar Mandal1
1
ICAR-National Institute for Plant Biotechnology, New Delhi, India.
2
ICAR-Indian Institute of Wheat and Barley Research, Karnal, India.
Email: subodh.sinha @icar.gov.in
Nitrogen uptake is one of the most important component traits of nitrogen use efficiency (NUE) that
can be tapped for improvement of NUE in bread wheat. In order to estimate genetic variability in
nitrate uptake and transport, several Indian and UK wheat genotypes were investigated involving
precise phenotyping for their nitrate uptake and transport capacity using 15N-labelled N-source at
different external nitrate concentrations at seedling stages. Further to identify N-deprivation
responsive genes and their genome wide expression, approaches like microarray using Affymetrix
60K GeneChip Wheat Genome Array in contrasting wheat genotypes (Chotilerma-CL and K9107K9) for N-uptake and RNAseq transcriptomic approach in one of the efficient N-uptake genotypes
(K9107) were adopted at seedling stage. Our 15NO3--influx data demonstrated the prevalence of
genetic variability in NO3 - uptake in root and its translocation to shoot both in Indian and UK
genotypes. Interestingly some of the genotypes which were grown under low-N conditions showed
much influx of 15NO3- than those which were grown optimally that demonstrates the higher
efficiency of their high affinity nitrate transport system (HATS). Homeologue specific expression
of high and low affinity nitrate transporter genes indicated variation in their transcriptional control
depending on external N-concentrations and genotypes. The microarray transcriptome profile
indicates regulation of genotype specific transcripts apart from the common transcripts. Split-root
transcriptome also revealed several uniquely expressing transcripts in response to external Nconcentrations and tissue types (split/whole root and shoot). The present results will pave the way
for improving nitrate-uptake efficiency in wheat in terms of identifying genotypes/genes/QTLs.

Theme 4: Genetic Engineering and Genome editing
OST4.1:

Heterotrimeric G-protein β subunit affects plant development and seed
oilcontent in Camelinasativa via interaction with lipid metabolic pathway
Swarup Roy Chowdhury
Department of Biology, IISER, Tirupati, 517507, Andhra Pradesh, India
Email: srchoudhury@iisertirupati.ac.in
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Heterotrimeric G-proteins influence almost all aspects of plant growth, development and responses
to biotic and abiotic stresses in plants, likely by their interaction with specific effectors. However,
the identity of such effectors and their action mechanism remains mostly unknown. While
investigating the roles of different G-protein subunits in modulating the oil content in Camelina, an
oil seed crop, we uncovered the role of Gβ proteins in controlling the anisotropic cell expansion.
Knockdown of Gβ genes causes reduced longitudinal and enhanced transverse expansion, resulting
in altered shapes of cells, tissues and organs in transgenic plants during vegetative and reproductive
development. These plants also exhibit significant changes in their fatty acid and phospholipid
profiles, which possibly leads to the increased oil content of transgenic seeds. This increase is
potentially caused by the direct interaction of Gβ proteins with a specific patatin-like
phospholipases, pPLAIIIδ. Camelina plants with suppressed Gβ expression exhibit higher lipase
activity, and show phenotypes similar to plants overexpressing pPLAIIIδ, suggesting that the Gβ
proteins are negative regulators of pPLAIIIδ. These results thus reveal novel interactions between
the G-protein-mediated and lipid signaling/metabolic pathways, where specific phospholipases may
act as effectors to control key developmental and environmental responses of plants.
OST4.2:

Genome editing to create novel epigenetic variation for next-generation crop
improvement
Gireesha Mohannath, Gargi Prasad S., Aveepsha Bera and Snigdha Ghosh
Birla Institute of Technology and Science-Pilani, Hyderabad campus
Email:gireesha@hyderabad.bits-pilani.ac.in

Improvement of crop plants over the decades has been accomplished primarily by utilizing genetic
variation that existed among crop plants and their wild-type relatives. Lack of genetic variation for
various crop plants has often been the limiting factor in crop improvement, an endeavor we must
carry
on
thanks
to
perennially
increasing
human
population.
In model plant Arabidopsis, generation of epi-Recombinant Inbred Lines (epiRILs) has resulted in
the creation of novel sources of heritable epigenetic variation for several traits of agronomic
importance. For creating these epiRILs, wild-type Arabidopsis plants were crossed with mutant
plants which lacked DDM1 (Decrease in DNA Methylation 1) gene which affects genome-wide
DNA methylation in all the three cytosine contexts (CG, CHG, CHH). Using these epiRILs, epiquantitative trait loci (epiQTLs) imparting enhanced defense responses have been identified.
Moreover, such epiRILs have been used to generate superior epiHybrids in Arabidopsis. Epigenetic
diversity has also been shown to increase productivity and stability of plant populations in
Arabidopsis. Further, such lines display increased meiotic recombination (cross overs) and thus,
increased genetic variation. These findings signify that every plant genotype has potential to be
improved through manipulation of its epigenomic landscape. Based on our recent work, we have
identified few epigenetic mutants showing enhanced homologous recombination, which potentially
can be exploited with the help of genome editing tools to enhance both genetic and epigenetic
variation for crop improvement. We intend to extend our findings to crop plants through
collaborations.
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OST4.3:

Rice with no lysine kinase: Genome-wide analysis and characterization inabiotic
stress

Kundan Kumar, Rakesh Manuka and Suhas B. Karle
Birla Institute of Technology & Science Pilani. K. K. Birla Goa Campus, Goa, India
E-mail: kundan@goa.bits-pilani.ac.in
With No Lysine (WNK) kinase belongs to ser/thr protein kinase group in which conserved catalytic
lysine (K) residue of subdomain II is shifted to subdomain I. In this study, we have identified 9
members of WNK in rice, showed resemblance to Arabidopsis and human WNK. The predicted
genes structure, bonafide conserved signature motif and domains strongly support their identity, as
members of WNK kinase family. Transcript analysis of OsWNK by qRT-PCR revealed their
differential regulation in tissue specific and abiotic stresses libraries. Further, we cloned full-length
coding region of WNK9 from Oryza sativa (OsWNK9). Constitutive expression of OsWNK9 in
Arabidopsis thaliana imparted increased tolerance to salt, drought, and ABA stress. Transgenic
lines showed healthy phenotypes such as green leaves, achieved higher fresh weight and longer
roots under salt, drought and ABA stress as compared to wild-type (WT). Transgenic plants showed
better seed germination, higher chlorophyll retention and less water loss under salt and drought
stress compared to WT. Promoter expression studies revealed that OsWNK9 were expressed
throughout plant tissues. Subcellular localization studies of OsWNK9 showed their presence in the
nucleus. The transcript analysis of abiotic stress marker genes and ABA dependent genes showed
they were highly expressed in transgenic lines compared to WT in response to salt and drought
stress. Further studies evaluated the biochemical properties of WT and OsWNK9 transgenic
Arabidopsis lines against the salt and drought stress conditions. Transgenic lines showed high levels
of proline accumulation and much reduced membrane damage and hydrogen peroxide content
compared to WT plants. Moreover, the transgenic lines exhibited improved activity of antioxidant
enzymes such as catalase and ascorbate peroxidase along with the dynamism in peroxidase activity.
In conclusion, we found that rice OsWNK9 gene was playing a role under abiotic stress conditions.
OST4.4:

Thermosensitive genic male sterility in red rice background

Roy Stephen, Manju R.V., Viji M.M., Beena R., Niya Celine, Gayathri,R, Anila and Vipin Mohan
College of Agriculture Vellayani, Kerala Agricultural University
Email: roykau@gmail.com, roy.stephen@kau.in.
Commercial rice hybrids suitable to the state of Kerala, who prefer to consume red and bold rice is
not developed so far due to the lack of a stable male sterile line. Thermosensitive genic male sterile
system offers a possible solution in this direction. The TGMS plants become male sterile at higher
temperature and become fertile at low temperature during the thermosensitive stage. The TGMS
trait is controlled by recessive nuclear gene which can be transferred to any rice background. To
develop a stable male sterile line on red rice background, two TGMS lines were imported from
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International Rice Research Institute, Philippines through a Standard Material Transfer Agreement.
The TGMS lines were evaluated for stability and the critical temperature was identified as 27oC.
SSR markers associated with male sterility were also identified. Marker assisted backcrossing was
done to transfer the TGMS trait to red rice background using the red rice line Jyothi as pollen
parent. The male sterile plants were regenerated through tissue culture using nodal segments as
explants. Plant growth regulators were also evaluated for maintaining sterility even when there is
temperature fluctuations. The TGMS line developed on red rice background is stable and can be
used as a female parent for the development of commercial red rice hybrids suitable to the state of
Kerala.

Theme 5: IPR, PPP and Biosafety
OST5.1:

Study of CRISPR technology deployment in agriculture through patent analytics

Manju Gerard1, Monika Gupta1 and R. Kalpana Sastry2
1
ICAR-National Academy of Agricultural Research Management, Rajendranagar, Hyderabad,
Telangana, India-500030. 2. Tata Institute of Social Sciences, Turkayamjal, Telangana, India501510.
Email:manjuge11@gmail.com,
With growing global population, agricultural research worldwide focus on increased output with
sustainability of natural resources and combating climate change. Genome editing is perhaps one
solution to address all these concerns as it allows researchers to make desired changes in plant
genome and expedite breeding programmes. Among several gene editing techniques, CRISPR
along with nuclease, is the most accepted and versatile tool as it induces genetic variation at a
specified genomic location easily and accurately. This technology, thus, can be harnessed to raise
plants which are better yielding, more nutritious and more impervious to biotic and abiotic stresses.
Considering the vast potential of CRIPSR technology in agriculture, the present study is planned to
analyse trends of deployment of this technology in agricultural production-consumption systems
using literature and patents as indicators. Analysis reveals the huge potential of this tool to address
major concerns of modern agriculture. Economies like US and China are emerging as major R&D
centres for this technology, while US is the most preferred market. Results show a rapid diffusion of
this technology across various sub-sectors of agricultural PCS, which may lead to development of
new products in near future.
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Theme 1: Basic and Applied Biochemistry
OYS1.1:

Role of cytokinin in biochemical responses of rice to drought stress
Ranjit Singh Gujjar, Sittiruk Roytrakul, Kanyaratt Supaibulwatana
ICAR-Indian Institute of Sugarcane Research, Lucknow, India
Email: ranjit.gujjar@icar.gov.in

Drought sensitive rice was subjected to drought stress by withholding water up to 14 days. CPPU
(N-2-(chloro-4-pyridyl)-N-phenyl urea), a synthetic cytokinin, was sprayed on day 6 of drought
treatment @ 5 mg L-1 (20 µM). Influence of CPPU was clearly evident on contents of chlorophyll b
and carotenoids under drought stress. Stomatal conductance and net photosynthetic rate were
considerably higher in CPPU treated plants under drought stress. Further, hexose contents were
appropriately maintained in flag leaves of CPPU treated plants compared to those of untreated
plants under drought stress. Besides having higher biomass and grain yield, CPPU treated plants
displayed relatively less leaf wilting and leaf rolling under drought stress. Analysis of leaf proteome
under given treatment combinations of drought and CPPU revealed 1966 differentially expressing
proteins, out of which 65 proteins substantiated the results of CPPU mediated morphological,
physiological, and biochemical adjustments under drought stress. Leaf proteome study indicated
that CPPU represses the expression of proteins related to localization and nitrogen utilization while
drought stress triggers expression of proteins related to catalytic activity. Interestingly, CPPU
suppressed the expression of proteins involved in ABA signaling, substantiating the antagonism
between ABA and cytokinin under drought stress. Furthermore, screening and expression studies of
photosynthesis-related proteins also corroborated the positive impact of CPPU on photosynthesis
under drought stress. Conclusively, CPPU treatment improved the growth and development of
plants under drought stress and provided enhanced drought adaptability.
OYS1.2:

Deciphering biosynthesis of aleuritic acid in Indian lac insect, Kerrialacca
Anees K
ICAR-Indian Institute of Spices Research Kozhikode
Email: aneeskaprakakden@gmail.com

Aleuritic acid is an important starting material for perfumery compounds, various bioactive
compounds, and is used in the synthesis of bio-polymers and glucose monoaleuritate. To exploit the
biotechnological potential of this major component of lac resin synthesized, synthesized by lLac
insect, it is essential to elucidate its biosynthetic pathway. In the present study we report the
biosynthetic route of aleuritic acid in Indian lac insect involving fourenzymes viz. fatty acid
desaturase, epoxygenase, monooxgenase and epoxide hydrolase using hexadecanoic acid as
precursor. The biosynthetic pathway proposed is based on the evidencesfrom fatty acid profiling,
trans-supply of intermediates and inhibitors, enzyme activities, western blotting, transcriptome
analysis and quantitative PCR in two lifestages of lac insect viz. adult (resin-secreting stage) and
crawler (resin non-secreting stage).Considering the commercial value of aleuritic acid, this
discovery will pave way for lac resin-independent, in vitro production of aleuritic acid.
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OYS1.3:

Emerging roles of noncoding RNAs in regulation of gene expression during heat
stress in chickpea (Cicer arietinum L.)

Sailaja Bhogireddy, Prasad Bajaj, Himabindu Kudapa, Sourav Nayak, Anu Chitikineni, Rajeev K
Varshney
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India
Email: r.k.varshney@cgiar.org, sailajaprasadd@gmail.com
Noncoding RNAs are emerging as crucial players by mediating the regulation of gene expression in
stress responses, growth and development in plants. High throughput sequencing technologies are
paving the way to identify different classes of non-coding RNAs (ncRNAs) besides global gene
expression. Chickpea (Cicer arietinum), an important legume crop with nutritional value, is
sensitive to extreme temperature regimes. The present study was undertaken to understand the role
of long intergenic noncoding RNAs (lincRNAs) during heat stress in chickpea. A total, 24 RNA-seq
libraries were constructed from vegetative and reproductive tissues (roots and leaves) of three heat
stress responsive chickpea (two tolerant- ICC 15614, ICC 1356 and one sensitive-ICC 4567)
genotypes. RNA-seq generated 236 million reads were generated and about 98% of these reads
were aligned to chickpea genome. About, 894 putative lincRNAs representing 629 genetic loci and
61110 mRNAs representing 19470 loci from 24 samples of contrasting heat stress responsive
chickpea genotypes were identified. Differential expression analysis revealed the reciprocal
expression of three commonly expressed lincRNAs in contrasting chickpea genotypes. The coexpression networks among the lincRNAs and mRNAs revealed the association of lincRNAs with
genes related to photosynthesis, heat shock protein (HSP)-heat shock transcription factor (hsf),
starch and sucrose pathways etc. for heat stress tolerance in chickpea. Further thorough validation
and characterisation of these lincRNAs may deployed in crop improvement programs through
effective breeding strategies.

OYS1.4:

Detection of mycotoxins in maize (Zea Mays L.) genotypes using biochemical and
molecular techniques

S. Nagalakshmi, K. Manorama, Ch. V. Durga Rani, V.L.N. Reddy, M. Sreedhar and Ravicharan
Institute of Biotechnology and Quality Control laboratory,
Acharya N.G.Ranga Agricultural University
Email: nagalakshmi.s9@gmail.com
Mycotoxins are toxic metabolites of certain fungi that will grow on maize in pre-harvest and during
post-harvest stages. According to FAO, 25% of the world’s food crops are affected by mycotoxins.
The major mycotoxin producing fungi are Aspergillus, Fusarium and Pencillium. Because of their
toxicity, maximum admissible levels of mycotoxins are regulated worldwide and detection of their
occurrence in maize is mandatory for assuring food safety and consumers’ health protection.
Analytical methods for mycotoxins include chromatographic-based and molecular techniques that
provide sensitive, accurate and selective, precise determination. Mycotoxin producing gene
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fragments in fungal strains were amplified using PCR and Realtime PCR along with Bioanalyzer in
an attempt to develop a rapid assay for mycotoxin detection. Results showed that 130 samples of
maize were collected from various storage areas like godowns, wholesale and retail shops and
farmer’s field in major maize growing areas. Forward and reverse primers were designed for three
genes, aflQ, Tri13-DON and pks gene, which are involved in production of three mycotoxins viz.,
aflatoxin, deoxynivalenol (DON) and ochratoxin respectively. Using three sets of primers, a 166
base pair fragment of the aflQ, 220 bp fragment of ochratoxin producing polyketide, a 250 bp
fragment of Tri-13- DON (deoxynivalenol) gene was designed from forward and reverse primers
amplified from respective fungal species. Results showed that out of 130 maize samples, 29
samples were positive for aflatoxin gene, 13 samples for Tri-13-DON gene and 11 samples for pks
gene. Grains were analyzed for the presence of three toxins by HPLC techniques to get positive
consistent results in comparison with other methods.These identifiedresources will be useful in
identification of mycotoxins at the initial stages of storage of food grains, so that permissible level
of would be reduced .

Theme 2: Nutritional Biochemistry and Biofortification
OYS2.1:

Perturbing the phytic acid dynamics through RNAi triggered seed specificsilencing
of ITPK2 for low phytate soybean- a step towards nutritional security
Ashish Marathe1,2, Smrutirekha Sahu1 ,Nabaneeta Basak3, Vanita Pandey4,
Veda Krishnan1, Monica Jolly1 and Archana Sachdev1
1
Division of Biochemistry, ICAR-IARI, NewDelhi-110012, India
2
Biotechnology Lab, ICAR-NIBSM, Raipur-493225, India
3
Division of Crop Physiology and Biochemistry, ICAR-NRRI, Cuttack-753006, India
4
Quality and Basic Science Division, ICAR- IIWBR, Karnal-132001, India
Email: aashishrmarathe@gmail.com

Soybean, besides offering several nutritive advantages to humans contains certain antinutritional
factors like phytic acid (PA). The intrinsic nature to form stable complexes with metal ions and
reducing their bioavailability has conferred PA an anti-nutrient property. Lowering the PA content
in soybean seeds is imperative for grain quality improvement and enhanced micronutrient
bioavailability, crucial for human growth and nutritional security. Soybean genome encodes a
family of four inositol 1,3,4 trisphosphate 5/6 kinases which belong to the ATP-GRASP group of
proteins.
Inositol 1,3,4 trisphosphate kinase-2 (ITPK2), catalyzing the ATP dependent
phosphorylation of Inositol 1,3,4 trisphosphate (IP3) to Inositol 1,3,4,5/6 tetra phosphate or is a key
enzyme diverting the flux of inositol phosphate pool towards PA biosynthesis. Spatio–temporal
transcript profiling signified ITPK2 to be seed specific, with higher transcript levels in the early
stages (0-4 mm seed size) of seed development with a gradual decline as seed matured. In order to
reduce the phytate levels, soybean variety DS-9712 was transformed with the ITPK2ihp RNA
cassette driven by seed specific promoter conglycinin, using Phosphinithricin Acetyl Transferase
(PAT) gene as the selectable marker. Southern hybridisation of the only transformant showed single
copy integration. Subsequent biochemical analysis of the putative transformant through HPLC
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revealed a 45% reduction in seed phyate content. The present study therefore implies the role of
ITPK2 in seed phytate biosynthesis and is a prospective candidate for genome editing in order to
address the hitch of malnutrition and help achieving nutritional security.

OYS2.2:

Marker Assisted Introgression and Evaluation of Retinol Equivalent Carotenoid in
the Elite Cultivars Background from Traditional Landrace ‘Kavuni’

Suvarna Rani Chimmili, Subashini G, Raveendran M , Ananda Kumar C R , Subba Rao L V, Jyothi
Badri, Divya Balakrishnan, Robin S
ICAR -Indian Institute of Rice Research, Hyderabad, 500 030
Email:suvarnarani90@gmail.com
Bioactive compound ‘lutein’, an α-carotenoid is responsible for ocular health and preventing major
cardiovascular diseases in human beings and it cannot be synthesized denovo. Lutein content is
found only in traces in popular cultivars of rice, while in traditional landrace, ‘Kavuni’, it was found
in high concentration of 238µg/100g. Using ‘Kavuni’ as a donor for high lutein content, through the
strategic approach of Marker Assisted Back cross Breeding, introgressed lines were developed in
the background of two popular elite cultivars ASD16 and Swarna Sub-1. Phenotyping for lutein
quantification was done using HPLC (High performance Liquid Chromatography) and further
antioxidant analysis was carried out by DPPH (1, 1-diphenyl-2-picryl-hydrazyl) assay. Across the
crosses, at BC2F2 generation 8 backcross progeny were found to have higher lutein content than
respective recurrent parents with an average lutein content of 96.5 μg/100 g and background
recovery of 64.53%. One progeny (S33) from Cross II recorded highest lutein content of 322
μg/100 g, much higher than the donor parent indicating transgressive segregation. Significant
positive correlation was observed between lutein content and antioxidants among the backcross
progeny.
OYS2.3:

Identification and characterization of EMS mutants of rice cultivar Nagina22 for
tolerance to low soil phosphorus

P. Yugandhar, N. Veronica, D.Subrahmanyam, SR. Voleti, N. Sarla and Satendra K Mangrauthia
ICAR-Indian Institute of Rice Research
Email: skmdrr@gmail.com; sarla_neelamraju@yahoo.com
Phosphorus is one of the essential macronutrients for plant growth and productivity. In this study, a
set of 300 EMS induced N22 mutants were screened under low P condition for identification of
tolerant and sensitive mutants. From 300 mutants, a set of 20 mutants were shortlisted for detailed
biochemical and physiological characterization. To decipher the responsible genes and molecular
mechanisms, the mutant NH686 was selected based on its higher grain yield under low P. NH686
and N22 were grown in different P (low P, 20P, 40P, 60P) levels in pots. Grain yield, tiller number,
vegetative biomass, root length, volume and dry weight were significantly higher in NH686 than
N22 in all P levels. The traits such as PN, chlorophyll content, thylakoid membrane complexes
stability, SOD, CAT, externally secreted Apase, Root Apase, P content, relative expression levels of
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P transporters OsPT5, OsPT7, OsPT11 were relatively less affected in NH686 than N22 under lowP stress. The F2 from NH686 x N22 showed a ratio of 3 N22-like: 1 mutant-like for tiller number
in low P field indicating a single recessive gene determining tiller number in low P.In order to
identify the possible candidate gene causing the tolerant phenotype of NH686, Whole genome
sequence of pooled mutant-like F2 plants and N22 was compared to identify a causal gene for
tolerance to low P. A candidate gene Os12g0637100 (Purple Apase) was identified based on SNP
index and protein modelling.
OYS2.4:

Comparative evaluation and characterization of different bioactive compounds
in sorghum varieties

Kiran Kumari Palety1, UmakanthA.V2, T.Bala Narsaiah3, Uma Addepally4, Sirisha K4
1
Jawaharlal Nehru Technological University Ananthapuram, Andhra Pradesh, India,
2
ICAR-Indian Institute of Millets Research, Rajendranagar, Hyderabad, Telangana, India,
3
Department of chemical Engineering, Jawaharlal Nehru Technological University Ananthapuram,
Andhra Pradesh, India and 4Centre for Bio-Technology, Institute of Science & Technology,
Jawaharlal Nehru Technological University Hyderabad, Kukatpally, Telangana, India.
E-mail: kiranpalety2811@gmail.com
Sorghum (Sorghum bicolor L. Moench) is a rich source of various bioactive compounds including
tannins, phenolic acids and flavanoids at varying concentrations depending on their genotypes.
These compounds possess high antioxidant activity in vitro relative to other cereals or fruits and
may offer similar health benefits commonly associated with fruits. In the present study, three
sorghums varieties and their barns namely IS8096-strawbrown, IS9350-light red, IS34060-white
were analyzed for their antioxidant activity using 2,2‘-azinobis (3-ethyl-benzothiazoline-6-sulfonic
acid) (ABTS),2,2-diphenyl-1-picrylhydrazyl (DPPH) and Ferric reducing ability of plasma assay
(FRAP). All samples were evaluated for total phenols, flavonoids, anthocyanins, tannins and αglucosidase activities. The characterization of functional groups, minerals and 3deoxyanthocyanidins levels was carried out by FTIR, XRF and HPLC analysis. The results of bran
extracts showed higher bioactive compounds compared to that flour extracts. The bran of straw
brown IS8096 showed high levels of phenols, flavanoids, FRAP, anthocyanins,taninns of 40.1±0.69
mg GAE/g,203.5±0.42 mg QE/g,77.1±0.87 mg/g,2.6±0.28mg apigeninidin equivalents/g, 1.9±0.48
mg/gm and IC50 value of DPPH and ABTS activities of 85.9±0.36 µg/ml, 25.9±0.58µg/ml
respectively. Whereas higher inhibitory activities against α-glucosidase was shown by IS34060white bran extracts with IC50 of 4.0 µg/ml. Total phenol content showed strong positive correlation
to DPPH and ABTS antioxidant activities. These results provide basic data for breeding of sorghum
varieties containing large amounts of bioactive compounds and useful in food and other application.
They can also find their significance in reducing the risk of obesity, cancer and cardiovascular
diseases.
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OYS 2.5: Mapping of genomic regions associated with grain iron and zinc content in
polished rice of MTU1010 / Chittimutyalu RILs.
P Madhu Babu, K Suman, D Sanjeeva Rao, V Ravindra Babu and C N Neeraja.
ICAR-Indian Institute of Rice Research, Hyderabad-500030.
Email: babupulagam@gmail.com
Malnutrition is a severe health problem across the developing countries and occurring mostly due to
consuming polished rice which is a poor source of zinc and iron. Deploying the existing genetic
variability, genomic regions can be identified associated with high zinc in polished rice using
biparental mapping. A total of 190 recombinant inbred lines (RIL) were developed from the cross
combination of MTU1010 / Chittimutyalu and evaluated under zinc sufficient soil for two wet
seasons. Based on differential zinc content in polished rice, a subset of 94 RILs with their two
parents was subjected to Genotyping by Sequencing (GBS) and 79.42 GB high-quality sequencing
data were generated. A total of 6396 high-quality SNPs were identified with an average of 533
SNPs per chromosome and seven quantitative trait loci (QTL) were identified for iron and zinc
content in brown/polished rice. Three QTL significantly associated with zinc content in polished
rice on chromosome 8, 9 and 11 showed the highest phenotypic variation (19.8, 18.6 and 20.4 %).
Eight SNP markers were identified based on the association with seven QTLs. Thus, this study
reports the genomic regions/genes associated with high zinc content in rice and its deployment for
genome-assisted selection.

Theme 3: Molecular Breeding and Genomics
OYS3.1:

Marker assisted breeding of ranbir basmati for semi dwarf phenotype, good grain
quality and disease resistance

Meenakshi Raina1,2, Romesh Kumar Salgotra2 and Deepak Kumar1
1
Central University of Jammu, Rahya-Suchani (Bagla), District-Samba181143, Jammu (Jammu &
Kashmir), INDIA. 2Sher-e-Kashmir University of Agricultural Sciences & Technology-Jammu,
Jammu190008, Jammu & Kashmir, INDIA
Email: raina.kesar592@gmail.com
Ranbir Basmati is one of the popular traditional Basmati variety grown in Jammu region of Jammu
& Kashmir state, India. It is a tall and short duration variety which possesses strong aroma.
However, it is susceptible to bacterial blight (BB) and prone to lodging. In the present study, BB
resistance genes (Xa21 and xa13) along with semi dwarf (sd1) were introgressed into Ranbir
Basmati using marker assisted backcross breeding (MABB) programme. A high yielding PAU148
carrying Xa21, xa13 and sd1 genes was used as donor parent.On each generation markers linked to
the three genes were selected while 51 polymorphic SSR primers were used to select plants having
maximum recovery of the recurrent genome. The maximum genome recovery of Ranbir Basmati in
BC2F2 was 86.9 percent in introgressed line SBTIL121. In BC2F2 population 19 plants were found
to be positive for all three genes. The introgressed lines carrying two genes or three genes were
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further evaluated for BB resistance. The genotypes carrying Xa21 and xa13 genes exhibited very
high level of resistance against BB while the lines containing either Xa21 or xa13 gene alone
showed moderate resistance. The pyramided lines were also analyzed for agro-morphological
characters in randomized block design (RBD) with two replications. All the lines were found to be
significant for all the agro-morphological traits. The newly introgressed lines in the background of
Basmati will also be a unique genetic stock and a source for BB resistance genes along with semi
dwarfing gene for further basmati improvement program.

OYS3.2:

Integration of non-targeted metabolomic and genomic approaches to understand
global response of rice genotypes varying in cellular level tolerance to drought
stress
Pushpa Doddaraju
Email: pushpa.doddaraju@gmail.com

Aerobic cultivation can save up to 60 per cent of irrigation water in comparison with lowland rice,
but with a concomitant yield loss of up to 40 %. Reduced canopy photosynthesis and increased
spikelet sterility have been suggested as the major causes of this yield loss. Though maintenance of
metabolism and tissue turgor have been considered importance, for a comprehensive improvement
of drought adaptation, increasing Cellular level tolerance (CLT) associated with production of
compatible solutes and metabolites that reorganize proteins and cellular structures leading to
enhanced acquired tolerance is essential. Here we report a comprehensive profiling of solutes and
metabolites in rice genotypes with varied level of drought tolerance. We adopted a combined
approach of metabolite profiling, physiological responses and molecular genetics to understand the
mechanisms underlying cellular level tolerance. A total of 45 primary and secondary metabolites
were induced in tolerant genotypes upon exposure to drought stress. These metabolites were
involved in protein stability and turnover, scavenging of ROS produced during stress by
antioxidants, osmotic adjustment and maintenance of membrane stability leading to high cellular
level tolerance. Phytochemical genomics studies based on a combination of metabolomics and
quantitative trait locus (QTL) mapping technique identified novel enzymatic and regulatory genes
controlling metabolic pathways and also may add functional links to bridge the genotype–
phenotype gap of complex traits such as drought.
OYS3.3:

Development and application of functional markers for purity assessments of WACMS and hybrid seed lots

Pranathi.K, Viraktamath BC, Balachandran SM, HajiraSk, Koteshwar Rao P, Swapnil RK, Hari
Prasad AS, Sundaram RM.
ICAR-Indian Institute of Rice Research
Email: rms_28@rediffmail.com, pranathi05@gmail.com
A majority of rice hybrids grown in several Asian countries including India are based on wild
abortive cytoplasmic male sterility (WA-CMS). Despite the innumerable studies, the candidate
genes/orfs underlying the trait of WA-CMS and fertility restoration (Rf) are unclear. In the present
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study, the genome wide comparative sequence analysis of two complete mitochondrial genomes of
WA-CMS and maintainer was performed to identify significant sequence polymorphisms associated
with different mitochondrial regions. Targeting these polymorphisms, two different sets of
dominant and a set of eight codominant PCR-based markers were developed and validated.
Expression profiles of reported putative candidates associated with WA-CMS and fertility
restoration trait established the candidacy of WA352 chimeric orf with WA-CMS trait and PPR9
gene with Rf4 locus. With respect to WA352, an efficient and highly robust, codominant functional
marker, RMS-3-WA352 was designed and validated for its utility in discrimination of genetic
impurities in seed-lots of WA-CMS lines. Through a similar approach, by comparing the sequences
of reported putative candidate genes associated with Rf4 and Rf3 among the restorer and nonrestorer lines, a set of PCR-based codominant markers were developed and validated for their
marker trait co-segregation analysis in a set of 1252 F2 individuals (derived from cross between
IR58025A/KMR3R). Among the candidate gene specific markers developed for Rf4, RMS-PPR9-1
showed remarkable association with the trait and was able to discriminate most of the restorers from
non-restorers. Utilizing the marker, RMS-PPR9-1, an assay for accurate determination of impurities
in hybrid seed-lots has been developed. Transcriptome sequencing of total RNA derived from
whole panicle of IR58025A and IR58025B at pre-meiosis, revealed new insights into the
mechanism of WA-CMS.

OYS3.4:

Identification and Mapping of Sheath Blight (Rhizoctonia solani Kühn) Resistance
Gene(s) in Rice (Oryza sativa L.)
Sumit Kumar Aggarwal
Email: sumit.aggarwal@icar.gov.in
ICAR-IIMR, Ludhiana

Sheath blight, caused by Rhizoctonia solaniKühn, is one of the major rice (Oryza sativa L.) diseases
in South and South East India. No resistant variety is available against the disease worldwide. The
present study aimed at identification of promising wild accessions as well as mapping for sheath
blight resistance. A total of 472 wild accessions of rice species (67 from Oryza nivara and 405 from
Oryza rufipogon) were evaluated during kharif 2015. Finally 12 from O. nivara and 19 from O.
rufipogon were identified as promising accessions based on three years screening. Correlation study
revealed that the different disease variables measured were in general significantly (P<0.05)
correlated. All the genotypes and genotype x experiment interaction had a significant (P < 0.001)
effect on the disease variables. The accessions under cluster groups showed different moderately
resistant, moderately susceptible and susceptible reaction. Among all the accessions IRGC81941A
showed maximum potential against sheath blight with least relative lesion height 22.80%.This
accession was used as male parent to cross with elite and susceptible cultivar of rice PR121 to
develop F2 population. The QTL mapping with 94 individuals revealed common QTLs for sheath
blight traits such as lesion height, relative lesion height and disease score on the chromosomes 1, 2
and 9.The RM246 was identified as a putative marker on chromosome 1 which explained 31.55%
phenotypic variations for relative lesion height. The identified promising accessions and QTLs can
be exploited for sheath blight resistance breeding programme.
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OYS3.5:

Role of lncRNAs and miRNAs during Seed and pod development along with
identifying the genes and markers linked pod length and seed per pod trait in
pigeon pea
Antara Das
ICAR- CISH, Lucknow, Uttar Pradesh
Email: antaradas2010@gmail.com

Aim of this study the role of lncRNAs and miRNAs during Seed and pod development in pigeon
pea. Also identifying the genes and markers linked pod length and seed per pod. A total of 3019
lncRNAs and 227 miRNAs belong to 33 miR families were identified from the seed and pod
transcriptome in pigeon pea cultivar Asha. These lncRNAs and miRNAs targets 3768 mRNAs,
including 83 transcription factors (TFs) and 3060 mRNAs, including 154 TFs respectively
including bHLH, WRKY, MYB, ERF, etc which are reported to be actively involved in embryo,
and seed development. The analysis of endogenous target mimics (eTMs) revealed that 302
lncRNAs interact with 114 miRNAs and formed eTMs. The Cc_lncRNA-2830- Cc-miR-160h
eTMs pair regulates auxin response factor 18-like mRNAs expression. The genome resequencing
and transcriptome analyses were performed for two contrasting genotypes of pigeon pea- ICP13828 (Longest pod and highest number seeds per pod) and UP-44 (Shortest Pod and lowest seeds
per pod)followed by the identification and comparisons of INDELs and SNPs among the cultivars
and linking of the genome sequence differences with the transcriptome expression data. A total of
64976 and 53787 InDels, as well as 387020 and 347761 SNPs, are identified in ICP-13828 and UP44 respectively. Out of differentially expressed transcripts, 1139 are upregulated and 757 transcripts
are down-regulated, and 168 transcripts are expressed only in SAM tissue of ICP-13828. We
developed INDELs markers from the data and some are linked with gene expression during the seed
and pod development
OYS3.6:

Molecular insights into aerobic adaptation in rice: involvement of key genes
Amol S. Phule, Kalyani M. Barbadikar, Sheshu Madhav Maganti, P. Senguttuvel,
D. Subrahmanyam, M. B. B. Prasad Babu and Polumetla A. Kumar
ICAR- Indian Institute of Rice Research, Hyderabad – 30
Email: amolphule@gmail.com

Aerobic adaptation in rice is a need of hour to cope up with water scarcity as well as to ensure
sustainable yield in future.We investigated the root morphological parameters viz. root length, total
dry weight and root anatomical traits viz. fewer aerenchyma formation, thickened roots and larger
xylem area were critical traits associatedwith aerobic adaptation.Ten reference genes were validated
and a set of three reference genes viz. Memp, Exp1, and TPH were found to be ideal for relative
gene expression studies under aerobic and anaerobic conditions and further validated using root trait
genes.RNA-seq analysis of root and shoot at panicle initiation stage in two varietiesadapted to
aerobic (CRDhan202) and anaerobic (BPT5204) conditions to understand the molecular
mechanisms responsible for aerobic adaptation in rice.The number of DETs (differentially
expressed transcripts) was higher in the root than in the shoot under both aerobic and anaerobic
conditions.The transcription factors viz. MADS4, MADS5, MADS6, MADS7, MADS15,
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transporters involved in nutrient uptake (PHT1;6 and MDR-like ABC and vacuolar iron transporter
homolog 2) and sugar (SWEET3A)were highly and uniquely expressed in the CR Dhan 202
(aerobic adapted cultivar, AAC) under aerobic condition indicating their role in adaptation.The
aerobic adaptation mechanism partially mimics that of drought tolerance and shares the common
pathway to manifest the desired response in the AAC.The QTLs related to stress tolerance and root
traits harbouring the uniquely expressed genes, which were identified in the present study can be
deployed in molecular breeding programs to develop high yielding,eliteaerobic rice varieties.
OYS3.7:

Transcriptomic analysis of blast resistance genes in resistant and susceptible rice
cultivars during Magnaporthe oryzae infection
R. Chandrakanth1, S. Chandra Nayak2, N. S. Devaki1
1
Dept. of Molecular Biology, Yuvaraja's College, University of Mysore, Mysuru
2 Institution of Excellence (IOE), University of Mysore
Email: chandrakanth46@gmail.com

Rice is one of the important staple food crops and is a primary source of energy for more than half
of the world population. rice consumers is steadily increasing in many countries. Hence, there is a
demand for more rice production in limited cultivable farm land. Blast disease caused by
Magnaportheoryzae is one of the devastating fungal diseases of rice throughout the world. It is very
much needed to understand the molecular events occurring between plant-microbe interactions. By
analyzing the gene expression level changes, it is possible to reveal the mechanism of disease
response. We evaluated the plant defense enzymes activities between 24 and 120 hour postinoculation (hpi). Pathogenicity test of M. oryzae isolates on BR2655 and HR12 rice cultivars was
carried out and found out that the pathogen isolate MO36 showed highest virulence and this isolate
was selected for further experiments. Transcriptomics analysis and differential gene expression
studies were carried out in rice cultivars. Differential gene expression analysis revealed a total of
7577 differentially expressed transcripts in BR2655. Among them, 3523 genes were upregulated
and 4054 genes are down regulated. Similarly, a total of 4290 genes showed a differential
expression and 2190 transcripts were upregulated and 2100 down regulated in HR12 cultivar. We
found that lesser number of genes are differentially expressed in the susceptible HR12. Comparative
analysis among the rice cultivars revealed that a total of 228 upregulated and 246 down-regulated
transcripts were common in both BR2655 and HR12 under inoculated conditions.
OYS3.8:

Analysis of genome instability and mapping of taxonomic, agronomic and quality
traits using transposon-based markers in groundnut

Hake A. A. and Bhat R. S.
Department of Biotechnology, University of Agricultural Sciences, Dharwad-580 005
Email:bhatrs@uasd.in
Groundnut is an important oilseed, food, and legume crop in the world. Understanding its
genome and mapping of the important traits would help in enhancing the groundnut productivity.
Previously reported genome instability was investigated in terms of genome-wide structural
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alteration like copy number variations, SNP and DNA re-arrangements through the activity of
Arachis hypogaea miniature inverted repeat transposable element (AhMITE1), a non-autonomous
class II type of transposable element (Hake et al., 2018), which indicated remarkably high DNA reorganization when compared to genetically stable genotypes. Some of these DNA structural
variations also led to phenotypic changes in a few taxonomical, morphological and productivity
traits.These diverse stable genotypes (98 mutants) were also employed for mapping the important
taxonomic, agronomic, productivity, resistance to foliar disease and nutritional traits using the genic
and non-genic AhMITE1-based markers. Using the mutant population, 132 highly significant
marker-trait associations (MTAs) represented by 58 AhTE markers were identified for 39 traits
(Hake et al., 2017a).A recombinant inbred lines (RILs) population derived from TMV 2 and its
mutant TMV 2-NLM was also employed to map the genomic regions for the important traits. Single
marker analysis and composite interval mapping could identify a few major QTL for these traits
(Hake et al., 2017b). AhTE0357, AhTE0391, AhTE0025 markers with AhMITE1 insertion in the
genes Araip.TG1BL, Aradu.7N61X and Aradu.7065G were also identified. AhTE0050 showed
strong association with the number of primary branches in both the RIL and mutant population.
Such trait-specific markers are being validated for their application in marker-assisted breeding.
OYS3.9:

Identification of high temperature tolerant rice lines and associated genomic
regions

V Vishnu Prasanth1,2, M Suchandranath babu1, B Sailaja1,3, K Pranathi1, SK Mangrauthia1, D
Subrahmanyam1, SRVoleti1 and N Sarla1
1
Indian Institute of Rice Research (ICAR), Rajendranagar, Hyderabad, India
2
International Rice Research Institute – South Asia Hub (IRRI-SAH), ICRISAT, Hyderabad, India
3
International Crop Research Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India
Email: sarla_neelamraju@yahoo.com, vishnu.vnu@gmail.com
High temperatures (HT) have become detrimental to rice production all over the world. Most of the
cultivating mega varieties of rice are found to be susceptible to HT. This signifies the urgent need
for the development of tolerant rice cultivars which can adopt to future climates. In the present
study, a set of stable, high yielding introgression lines (ILs) developed from elite x wild crosses
were screened under different HT conditions during seedling, vegetative and reproductive stages of
development. These lines were developed previously by crossing popular mega variety Swarna and
popular restorer line KMR3 with wild species O.nivara and O. rufipogon respectively. Seedling
stage heat tolerance experiments were conducted in temperature controlled growth chambers,
vegetative and reproductive stage heat tolerance experiments were conducted in both pots as well as
in field conditions using poly-cover house, late sowing and temperature gradient chamber (TGC)
methods. ILs with higher photosynthetic efficiency, biomass accumulation, membrane thermostability, lower leaf temperature, higher spikelet fertility and grain yield under HT were identified
which performed better than their parents and heat tolerant check N22. Genomic analysis of these
lines with already reported HT tolerance- QTLs- associated markers revealed the presence of HT
tolerance loci among these lines. Multi-location trials of the selected ILs at 7 hot spot locations
across India resulted in identification of 2 (K377-24 and S175-2) ILs with significant yield stability
under HT stress for two consecutive seasons. In parallel, a mapping population was developed by
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crossing HT tolerant line N22 with susceptible line Vandana and mapped QTLs for 20
morphological, physiological and yield related traits under late sown HT conditions in field. Out of
46 QTLs identified with LOD ranging from 2.5 to 12.2% and PVE from 5.9 to 44.4%, seven QTL
clusters showed major effect. In-silico analysis of the 7 regions revealed the presence of genes
involved in various biotic and abiotic stress tolerances. The identified HT tolerant lines,
QTL/markers and candidates can be used in future for fine mapping, functional analysis and marker
assisted breeding for HT tolerance in rice.
OYS 3.10: Development of multi-nutrient maize hybrids with higher level of vitamin E,
provitamin A, lysine and tryptophan
Abhijit Kr. Das#, Vignesh Muthusamy, Rajkumar U. Zunjare, Hema S. Chauhan, Sunil Jaiswal,
Rashmi Chhabra, AanchalBaveja, Gulab Chand, Pawan K. Sharma, Jayant S. Bhat, Satish K.
Guleria1, SupradipSaha and Firoz Hossain,
ICAR-Indian Agricultural Research Institute, New Delhi; 1CSK-Himachal Pradesh Krishi
Vishwavidyalaya, Bajaura,
#
Present address: ICAR-Indian Institute of Maize Research, PAU Campus, Ludhiana,
Email: das.myself@gmail.com
Maize being a primary food source for hundreds of millions of people, development of
multi-nutrient cereal like maize would be an ideal nutri-cereal to deliver different nutrients along
with starch. The current investigation is mainly targeted for developing multi-nutrient maize
hybrids with enhanced lysine, tryptophan, provitamin A and vitamin E through stacking approach.
Maize mutants with favourable allele of opaque 2 (o2), VTE4, and crtRB1 and lcyE accumulating
higher amount of lysine and tryptophan, vitamin E and provitamin A, respectivelyhave been
identified (Harjes et al, 2008; Yan et al 2010; Li et al 2013; Prasanna et al. 2010). Four QPM
inbreds improved for provitamin A (HKI-161-PVA, HKI-163-PVA, HKI-193-1-PVA and HKI193-2-PVA) and representing four maize hybrids were selected as recipient parent for α-tocopherol
(vitamin E) enrichment. Favourable alleles of VTE4, o2, crtRB1-3′TE and lcyE-5′TE were brought
into single back ground through Marker assisted back cross breeding. Recovery of recurrent parent
genome (RPG) of selected progenies varied from 84.45 to 95.45%. In MAS derived inbreds and
reconstituted hybrids, kernel α-tocopherol was enhanced 1.82 to 2.22 fold and 1.85 to 2.49 fold,
respectively which also retained higher amount of provitamin A (10.36 and 11.48 µg/g), lysine
(0.35 % and 0.37%) and tryptophan (0.08 % and 0.08%).Introgressed inbred and reconstituted
hybrids were also characterized for DUS traits. Yield performance of improved hybrids was at per
with original hybrids in multi-location yield trial. These first ever reported multi-nutrient maize
hybrids can be used in malnutrition eradication programme in a cost effective manner.
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OYS 3.11: Screening of breeding lines of MTU1010, possessing Pup1 for low soil P tolerance.
1

B. Laxmi Prasanna, 3Kuldeep singh Dangi, 3CH. Damodar Raju, 3R.Jagadeeshwar,
2
G.Reka, 2Pragya Sinha, 2D. Aleena, 2G. Harika, 2K. Chaitra, 2Masthani, 2K. Swapnil, 2M. B. V. N.
Kousik , 4H. K. Mahadeva Swamy, 2M. Anila 2R. R. Kale, 5V. Abhilash Kumar, 2T. Dilip, 2E.
Punniakoti, 2S. K. Hajira, 1R. Uma Reddy, 2Jaya, 6C.H. Balachiranjeevi, 7S. Bhaskar, 1K. Pranathi,
1
M. Ayyappa Dass, and 1R.M. Sundaram
1.
Regional Agricultural Research Station, Polasa, Jagtial-505327, PJTSAU.
2
. ICAR-Indian Institute of Rice Research, Rajendranagar, Hyderabad 500030, India.
3
. Professor Jayashankar Telangana State Agricultural University, ,Hyderabad-500030, India.
4
. ICAR-SBI, Coimbatore.
5
. IRRI - South Asia hub, ICRISAT, Hyderabad.6. IRRI, Philippines7. CTRI, Rajahmundry
Email: laxmiprasanna2010@gmail.com
The present study focused on screening of improved breeding lines at F3 generation derived from
the cross RP5973-20-9-8-24-12-7 (a NIL of MTU1010 possessing Pup1) and RP6132 (a NIL of
Akshyadhan possessing Xa21 + Pi54) under low soil phosphorous (P) condition and soil with
normal level of P. A total of 15 breeding lines at F3 generation possessing target QTL Pup1 in
homozygous condition were selected and were subjected for screening under low soil phosphorous
conditions. Among them, three breeding lines were observed to be highly tolerant and 13 breeding
showed moderate tolerance to low soil P. Interestingly, two breeding lines performed well in normal
soil P plot as well as in low soil P plot with significantly higher yields as compared to RP5973-209-8-24-12-7. Two best lines viz., LPK 30-18-16 and LPK 49-15-22 with good agronomic attributes,
high yielding and lower level of shattering of grains (which is a major problem in MTU1010) were
identified and these lines are expected to perform well in problematic soils with low soil
phosphorous levels.
OYS 3.12: Molecular studies on moisture stress response associated to physio-biochemical
traits in cotton (G. hirsutum) genotypes,
Thakur Pranita Prabhakar Biradar D. P., Katageri I. S.
Department of Biotechnology, University of Agricultural Sciences, Dharwad, India – 580 005
Email:pranitat03@gmail.com
Cotton (G. hirsutum) is grown commercially in both arid and semi-arid region of more than 70
countries. Total 60 per cent of the cotton growing area comes under southern and central zone of
India, where irrigated area is less compared to northern zone and it results in the less productivity
compared to northern zone. Development of drought tolerant cotton genotypes is a practical and
economical approach to minimize yield loss in drought prone areas. Identification and incorporation
of diverse physio-biochemical mechanism for drought tolerance expedite breeding process for
drought resistance. The present study was aimed to examine physio-biochemical basis of moisture
stress tolerance in relation to genes known overexpress under moisture stress of cotton. In 15 cotton
genotypes, the status of expression of 28 genes under moisture stress and normal condition was
assessed and correlated its effect on several physio-biochemical traits responsible for moisture
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stress tolerance in two kharif season. Genotypes which expressed more diverse genes regulate
different plant metabolic systems viz., Curculin-like mannose binding protein (defense mechanism),
WRKY70, MYB5 (proline accumulation), CER1 (reduction transpiration), ACO2 (stomatal
closure), CAB1 (photosynthesis), pod10 and pod7 (peroxidase enzyme activity for reduction of
ROS toxicity) in moisture stress tolerant cotton genotypes under moisture stress condition. Other
genes like, ACO2, ASN1, DRM1and pod7 genes were also found to over expressed in tolerant
cotton varieties and there expression in susceptible MCU-5 found down regulation with more than
two fold level.
OYS 3.13: Phenotypic evaluation of whole-plant architecture of aerobic rice (Oryza sativa)
and genetic diversity analysis
A.S.Pooja and H.E.Shashidhar
University of Agricultural Sciences (UAS),Bangalore
Email: pooj.smiley@gmail.com
Drought is one of the major abiotic stresses that leads to a decline in rice production. Breeding for
drought tolerance has been one of the major challenges in rice. The present investigation was
conducted to study the whole-plant architecture of aerobic rice by analyzing the root and shoot
characters for improving the grain yield. In this study, ten genotypes which were highly contrasting
in phenotypic characters were grown in field as well as in PVC pipes. Analysis of variance for root
morphological traits, yield and yield attributed traits revealed significant differences among the
genotypes for all traits. GCV, PCV, h2 and genetic advance were high in genotypes for all the traits
recorded. For root traits, GCV ranged from 14.42% for root growth rate by length (RGRL) to
44.76% for root-shoot weight ratio (RSWR) while vegetative traits recorded relatively lower GCV
which ranged from 6.68% for days to maturity (DTM) to 34.09% for shoot biomass (SBM). The
root-shoot ratios were higher for improved accessions as compared to traditional genotypes. The
genetic diversity was assessed by using SSR markers. The polymorphic information content values
ranged from 0.325 (RM315) to 0.791 (RM260) in all the 12 loci with an average of 0.494. RM 260
was found as the best marker for identification of genotypes as revealed by PIC values. The studied
genotypes revealed high level of genetic diversity indicating the availability of such materials for
rice breeding program for drought tolerance.

Theme 4: Genetic Engineering and Genome Editing
OYS4.1:

1

Manipulation of ribosomal protein and cullin genes for abiotic stress tolerance in
rice

Mazahar Moin1, Achala Bakshi1, M S Madhav1, P B Kirti2
Biotechnology Division, ICAR-Indian Institute of Rice Research, Hyderabad-500030
2
Agri-Biotech Foundation, Hyderabad
Email: moinmazahar@gmail.com

The epitome of any genome research is to identify all the existing genes in a genome and
investigate their roles. Mutant populations are indispensable tools for mining novel functions of
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plant genes. For the first time, we have reported the development of a sufficiently large activationtagged gain-of-function mutant population in indica rice, BPT-5204. Screening of these mutants for
Water-Use Efficiency (WUE) revealed the activation of Ribosomal Protein Large (RPL) subunit
(RPL6 and RPL23A) and Cullin (Cul-4) genes as potential targets for improving WUE in rice. In
continuation of these findings, we have comprehensively characterized the Ribosomal Protein (RP)
and Cullin gene families in rice. The transcript profiling of all the representative RP and Cul genes
under native and stress conditions revealed their involvement in developmental and stress regulation
in rice. To further validate the role of RP genes in WUE and ameliorating abiotic stress tolerance,
RPL6 and RPL23A have been independently over-expressed in rice. The high expression lines of
RPL23A showed tolerance to salt and simulated drought stresses and exhibited suitable growth and
yield parameters. The transgenic rice constitutively expressing RPL6 also exhibited tolerance to salt
treatment and a detailed investigation on its mechanism in salt-responsiveness is currently
underway. Collectively, our exploration of the RP and Cullin genes suggests a significant role for
them in stress responsiveness and these research findings forms the first investigation that
emphasizes the role of RP and Cullin genes in relation to abiotic stress in rice.
OYS4.2:

Construction of ihpRNA vector targeting coat protein gene of Banana Bract
Mosaic Virus and detection of siRNA in transformed Grand Naine plants (Musa
AAA)
Jadhav P. R, Soni K. B, and Swapna Alex,
Kerala Agricultural University, Thrissur,
Email: prj.jadhav@gmail.com

Banana Bract Mosaic Virus (BBrMV) has emerged as a serious threat to the cultivation of many
banana cultivars including Grand Naine(Musa AAA), with a considerable yield reduction.
Conventional breeding for virus resistance is difficult in Grand Naine due to the high level of
sterility. In this study, an intron hairpin RNA (ihpRNA) vector was constructed to produce small
interfering RNA (siRNA) against the coat protein gene of BBrMV. Partial coat protein gene of
BBrMV was amplified (745bp) from the BBrMV infected banana var. Grand Naine and sequenced.
For the selection of the target site, the sequence was subjected to dicer substrate site prediction,
restriction mapping and viral silencing suppressor prediction. Inverted repeats (326bp) containing
the selected target site were amplified andligated on either side of cre intron in pSTARLING. The
complete cassette of ihpRNA was released from pSTARLING using NotI and ligated to NotI site of
the binary vector pART27. Embryogenic calli developed from immature male inflorescence of
Musa spp. var. Grand Naine were transformed with A. tumefaciens strain GV3103 carrying the
ihpRNA cassette. The transformed embryos were selected on kanamycin (200 mgL-1) and the
regenerants were confirmed for the presence of ihpRNA cassette by amplification of inverted
repeats, nptII and cre intron. The formation of siRNA from the ihpRNA construct in transformed
plantswas detected by Northern hybridisation using target specific biotin labelled probes. The
presence of siRNA establishes the platform for development of resistance against BBrMVinMusa
spp. var. Grand Naine.
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OYS4.3:

Multidimensional regulatory function of tomato SlTAF1 (NAC transcription
factor) in response to salinity stress
Vikas Devkar, Jose Vallarino, AlisdairFernie, Rainer Hoefgan, Bernd MuellerRoeber, Salma Balazadeh.
Max Planck Institute of Molecular Plant Physiology, Potsdam-Golm, Germany.
Email: devkar@mpimp-golm.mpg.de,

Salinity stress negatively affects plant growth and yield in many plants including vegetable crops
and thus has an enormous impact on agricultural productivity. Here, we identified a novel NAC
transcription factor SlTAF1 as a positive regulator of salt tolerance in cultivated tomato (Solanum
lycopersicum). Transgenic tomato plants mildly overexpressing SlTAF1 from its own promoter
showed an increase in salt tolerance. While, SlTAF1 knockdown and CRISPR-Cas9-generated
knockout lines exhibit stronger salinity-induced damage. Under salt stress, SlTAF1-knockdown
plants accumulated higher levels of harmful Na+ ions in shoots, while SlTAF1 mild overexpressors
accumulated less Na+ ions, in accordance with the altered expression of the Na+ transporter genes
SlHKT1;1 and SlHKT1;2. Furthermore, stomatal conductance and stomatal pore area are increased
in SlTAF1 knockdownplants during salinity stress, but decreased in SlTAF1 mild overexpressors.
We found stress-related transcription factor, ABA metabolism, and defense-related genes as
possible direct targets of SlTAF1, correlating it with reactive oxygen species (ROS) scavenging
capacity and changes in hormonal response. Moreover, Primary metabolite profiling revealed that
salinity-induced changes in tricarboxylic acid cycle intermediates and amino acids are more
pronounced in SlTAF1 knockdownthan wild-type plants, but less so in SlTAF1 mild overexpressors.
The osmoprotectant proline accumulates more in SlTAF1 mild overexpressors than knockdown
plants. Finally, we conclude that SlTAF1 plays an important role in the regulation of the response to
salt stress by combating both osmotic and ionic stress and this transcription factor can be utilized
for an agronomic perspective to enhance the yield of tomato plants during salinity stress.
OYS4.4:

Application of CRISPR/Cas9 system to generate gene edited marker free lines in
rice
Lokesh Verma and Jitender Giri
National Institute of Plant Genome Research New Delhi-110067
Email: jitender@nipgr.ac.in

Monogalactosyldiacylglycerol (MGDG) and digalactosyldiacylglycerol (DGDG) are the most
abundant galactolipids in chloroplast. Under phosphate (Pi) limiting condition, these lipids are
found to replace the phospholipids present in the extra-plastidic membrane and thereby, utilizing Pi
present in the membrane. In our previous microarray study, we found OsMGD3 and OsDGD1
genes highly up-regulated under low Pi conditions. To validate the functional roles of these genes,
we employed the CRISPR/Cas9 system. This system consists of a guide RNA that contains
sequence information of the target and a Cas9 protein which makes double stranded cut at the target
site defined by the guide RNA. Double stranded cut made by Cas9 can be repaired by NHEJ (NonHomologous End Joining) or by HDR (Homology Dependent Repair) mechanism. In case of NHEJ,
INDELs results in mutation of the target site. On the other hand, HDR can be used to introduce
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foreign DNA at the precise position in the genome. In our study, we have used CRISPR/Cas9
system to mutate OsMGD3 gene at single or multiple sites. We traced the mutations up to three
generations and found that the mutation created by this system are stable and heritable. Analysis of
these gene edited lines under low P condition showed phenotypic alterations. These lines also found
to have low P use efficiency as these lines are compromised in utilizing P present in the membrane.
We were able to segregate out marker free gene edited lines. Hence, we have successfully used
CRISPR/Cas9 system for OsMGD3 gene edited but transgene free line in rice.
OYS4.5:

Pectin induced transcriptome of a Rhizoctonia solani strain causing sheathblight
disease in rice reveals insights on key genes and RNAi machinery for development
of pathogen derived resistance.

Talluri Bhaskar Rao1 , Ramakrishna Chopperla1 , Ramesh Methre1,2 , E. Punniakotti1 , V. Venkatesh
1
, B.Sailaja1,3 , M. Raghurami Reddy 1 , Arra Yugander1 , G. S. Laha1 , M. Sheshu Madhav 1 , R.M.
Sundaram 1 , D.Ladhalakshmi1 , S.M. Balachandran 1 and Satendra K Mangrauthia
1
ICAR-Indian Institute of Rice Research, Hyderabad-500030, India,2 College of Agriculture,
Bheemarayangudi, University of Agricultural Sciences, Raichur,3 International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India
Satendra K. Mangrauthia,ICAR-Indian Institute of Rice Research, Hyderabad-500030, India,
Email: Satendra.KM@icar.gov.in ; skmdrr@gmail.com
RNAi mediated silencing of pectin degrading enzyme of R. solani gives a high level of resistance
against sheath blight disease of rice. Rice sheath blight disease caused by Rhizoctonia solani Kuhn
(telemorph; Thanatephoruscucumeris) is one of the most devastating fungal diseases which cause
severe loss to rice grain production. In the absence of resistant cultivars, the disease is currently
managed through fungicides which add to environmental pollution. To explore the potential of
utilizing RNA interference (RNAi)-mediated resistance against sheath blight disease, we identified
genes encoding proteins and enzymes involved in the RNAi pathway in this fungal pathogen. The
RNAi target genes were deciphered by RNAseq analysis of a highly virulent strain of the R. solani
grown in pectin medium. Additionally, pectin metabolism associated genes of R. solani were
analyzed through transcriptome sequencing of infected rice tissues obtained from six diverse rice
cultivars. One of the key candidate gene AG1IA_04727 encoding polygalacturonase (PG), which
was observed to be significantly upregulated during infection, was targeted through RNAi to
develop disease resistance. Stable expression of PG-RNAi construct in rice showed efficient
silencing of AG1IA_04727 and suppression of sheath blight disease. This study highlights
important information about the existence of RNAi machinery and key genes of R. solani which can
be targeted through RNAi to develop pathogen-derived resistance, thus opening an alternative
strategy for developing sheath blight-resistant rice cultivars.
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OYS4.6:

The membrane tethered transcription factor EcbZIP17 from finger millet
promotes plant growth and enhances tolerance to abiotic stresses

Chopperla Ramakrishna1, Sonam Singh1, Sangala Raghavendrarao1, Jasdeep C. Padaria1, Sasmita
Mohanty2, Tilak Raj Sharm , Amol kumar U. Solanke1
1
National Institute of Plant Biotechnology, New Delhi, India.
2
Rama Devi women’s university, Bhubaneswar, India.
3
National Agri-Food Biotechnology Institute, Mohali, India.
Email: chopperlaramakrishna@gmail.com; amolsgene@gmail.com
The occurrence of various stresses, as the outcome of global climate change, results in the yield
losses of crop plants. Prospecting of genes in stress tolerant plant species may help to protect and
improve their agronomic performance. Finger millet (Eleusinecoracana L.) is a valuable source of
superior genes and alleles for stress tolerance. In this study, we isolated a novel endoplasmic
reticulum (ER) membrane tethered bZIP transcription factor from finger millet, EcbZIP17.
Transgenic tobacco plants overexpressing this gene showed better vegetative growth and seed yield
compared with wild type (WT) plants under optimal growth conditions and confirmed upregulation
of brassinosteroidsignaling genes. Under various abiotic stresses, such as 250 mM NaCl, 400 mM
mannitol, water withdrawal, and heat stress, the transgenic plants showed higher germination rate,
biomass, and recovery rate, compared with WT plants. The transgenic plants exposed to an ER
stress inducer resulted in greater leaf diameter and plant height as well as higher expression of the
ER stress-responsive genes BiP, PDIL, and CRT1. Overall, our results indicated that EcbZIP17
improves plant growth at optimal conditions through brassinosteroid signalling and provide
tolerance to various environmental stresses via ER signalling pathways.
OYS4.7: Identification of water use efficiency related genes in rice by activation tagging
M. Raghurami Reddy, S. Venkata Reddy, P. Manimaran, G. Mahendranath, S. K. Mangrauthia,
R.M. Sundaram and S.M.Balachandran,
ICAR-IIRR, Rajendranagar, Hyderabad -30.
Email: balasena123@gmail.com, raghuramireddy26@yahoo.com
Rice is staple food crop, which feeds more than half of the world population. However, production
of rice consumes huge quantity of water and saving of water is a great challenge.Many untapped
water utility genes are yet to be discovered and alteringthose expression will greatly favor in
reduction of water consumption.Post rice sequencing era deciphers functional genomics studies to
identify novel genes and theirfunctions by various approaches. Hence, an efficient strategy
‘activation tagging’ was employed by using Cauliflower mosaic virus (CaMV) 4x enhancersto
activate the nearby endogenous gene expressions of up/down stream regions.Here activation
tagging was mediated through maizeAc/Dstransposons system (pSQ5) andstable TDNAmutagenesis (En-Bar). A total, 1120 and 1064 mutant lines were developed from pSQ5 and
EN-Bar, respectively and the population isa valuable resource for rice functional genomic studies.
At early generations, two stable Ds plants, Ds-1and Ds-2 through germinal transposition ofpSQ5
mutant R-86 at T2 generation and three stable En-Bar plants, En-56, 62 and 71 were obtained.
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Among five, two lines Ds-1 and En-62 showed increased water use efficiency (WUE). Further,
flanking sequence and expression analysis revealed that the up regulation of LOC_Os12g40190(Gprotein alpha subunit, putative, expressed) (~1.93 folds) gene in Ds-1and knockdown of
LOC_Os06g24540 (uncharacterized expressed protein) gene in En-62wereresponsible for the
increased WUE either directly or indirectly. Further investigations are required to trace the exact
role of an identified candidate gene in enhanced water use efficiency.
OYS4.8:

Identification, isolation and characterization of flower and pod wall specific
promoter from chickpea for tissue specific expression of transgene

Jagadale Mahesh Vasantrao1,2, SumitaAcharjee1,2 , Bidyut Kumar Sarmah1,
1
Department of Agricultural Biotechnology, Assam Agricultural University, Jorhat 785013,
2
Office of the ICAR-National Professor (Norman Borlaug Chair) and DBT-AAU Centre,
3
Assam Agricultural University, Jorhat 785013, India.
Email: mvjagadale@gmail.com
Tissue-specific promoters are useful to regulate transgene expression in a particular organ or
developmental stage. For isolation of flower and pod wall specific promoter, RNA-Seq data and a
forward subtractive cDNA library were generated from chickpea using flowers, pod wall and leaf
tissues. Paired end RNA-seq data was generated using NextSeq500 to align with the chickpea
reference genome. In addition, 226 EST clones were sequenced and analyzed.High quality ESTs
sequences (179; Accession numbers JZ923200-JZ923378) were subjected to CAP3 assembly. To
identify the genes exclusively expressed in the flower and pod wall, the RNA seq and EST data
were searched using BLASTN of the Chickpea Transcriptome Database (CTDB) to obtain CTBD
ID. The CTDB IDs for pod wall ESTs were used to obtain the gene expression profile in the
flower.A total of eight flower and pod wall specific genes were identified and subjected to
quantitative PCR (qPCR) analysis. Of these, 3 genes (FHG: Floral homeotic AGAMOUS-like
isoform X2, MADS1:MADS box transcription factor and CEP:chickpea expressed protein) showed
significantly high levels of up-regulation in the flower and pod wall when compared with leaves.
Therefore, 1000 bp region upstream of the start codon of FHG and MADS1 gene was obtained by
genome walking and subjected to in-silico analysis using PlantCARE promoter prediction database
which revealed the presence of many tissue specific cis-acting elements that regulate transcript
accumulation in the flower and pod wall. Finally, the isolated promoters were cloned in a binary
vector, pBI121, harboring the GUS as a reporter gene in order to study the efficiency of the
promoters.
OYS4.9:

Role of hormones and inflorescence architectural genes in inducing spike
branching trait in black pepper
Smitha Bhasi
Email:smitha.bhasi@nic.in

Black pepper, the ‘King of Spices’ normally have non-branched spikes/inflorescence. A pepper type
‘Thekken’, a selection made by a keralite farmer, exhibits profuse branching with more than 30 well
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developed branches bearing about 300 berries, is a trait of high economic value that can lead to
increase in production and hence won the National Innovation Award (2012). In the present study
we evaluated the role of auxin and cytokinin and the major floral architectural genes viz.,
PINFORMED1 (PIN1) and BREVIPEDICELLUS (BP) in inducing the branching trait in Thekken.
The study revealed that in Thekken, the auxin (IAA) content was significantly lesser (1/4th) when
compared to non-branched varieties, whereas, the total cytokinin content was found increasing
during a particular growth stage of inflorescence. Histological sections of inflorescence of Thekken
at this particular stage showed a prominent mass of meristamatic tissue, which later grows out as
branch. Differential expression analysis of the floral genes showed overexpression of
PINFORMED1 (14 fold) and BREVIPEDICELLUS (27 folds) in Thekken compared to nonbranching varieties. PIN1, being an auxin efflux carrier, its overexpression noticed in Thekken at
transcriptome level correlated with the lower auxin content in the hormonal analysis.
Overexpression of BP noticed in Thekken correlated with the increased cytokinin content and
further correlated with the branch meristem initiated in the histological sections. Hence, the
differential expression of the floral genes and the differential levels of the hormones indicate their
significant roles in inducing the spike branching trait in Thekken.
OYS4.10: Engineering blast disease resistance in rice (Oryza sativa L.) by employing
CRISPR/Cas9 based gene editing
Vijaya Sudhakara Rao Kola1, Ankita Mohapatra1, Aparna Suresh1, Rajashekar Varma Kanumuri1,
Sheshu Madhav Maganti2, Sreenivas Chavali1 and Eswarayya Ramireddy1.
1
Indian Institute of Science Education and Research Tirupati (IISER).
2
ICAR-Indian Institute of Rice Research.
Email: eswar.ramireddy@iisertirupati.ac.in
Rice is a staple food for more than a two billion people in the world. Of the many factors that hinder
rice production, the blast disease caused by filamentous ascomycete fungus MagnaportheOryzae
has a major role. In the present study, we perform a meta-analysis on the publicly available
transcriptome datasets dealing with Magnaporthe infection. The meta-analysis will helps to identify
the genes that are regulated by Magnaporthe irrespective of experimental condition, genotype and
Magnaporthe strain that has been used for infection. To this end, we used ten different data sets for
our meta-analysis, of which six are from microarray and four from RNA-Seq platforms. The
expression profile of the candidate genes that are derived from our meta-analysis were validated by
qRT-PCR from the RNA isolated from a greenhouse-grown and field-grown rice plants that are
infected with Magnaporthe. Further, expression of the selected candidate genes is also studied using
known rice varieties that have been categorised as tolerant (moderate resistant; C101A51,
C101LAC, TETEP, MTU1010) and susceptible (HR-12, Swarna, BPT5204, RPBio) to
Magnaporthe infection. Two candidates, belong to ERF and bZIP family are shown to be highly upregulated in susceptible varieties, whereas this regulation is missing or down-regulated in case of
tolerant varieties. To validate the functional role of these proteins in blast disease infection, we
made a gene construct using a multiplexed CRISPR-Cas9 system to generate respective gene
knockouts in the susceptible rice variety background. Presently, these constructs were mobilized
into LBA4404 Agrobacterium strain and rice transformations are in progress.
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OYS4.11: Genetic engineering of rice for resistance to blast and sheath blight resistance
Devanna BN1,2, Richa K1, Tiwari IM1, Kumari M1, Arora K1, Singh J1, Sharma TR1,3
1
ICAR- National Institute for Plant Biotechnology, New Delhi-110012, India.
2
ICAR- National Rice Research Institute, Cuttack-753006, Odisha, India.
3
National Agri-Food Biotechnology Institute, Mohali-140306, Punjab, India.
Email: trsharma@nabi.res.in
Rice is one of the major food grain crops and globally more than half of the population is dependent
on it for their calorific intake. However, the increasing population demands a sustainable increase in
the global rice production. The production and productivity of rice is threatened by diseases and
blast and sheath blight are the major challenges among the others. We have identified the resistance
sources for these two diseasesfrom wild and cultivated rice germplasm. A major rice blast
resistance (R) genePi54of, an orthologs of Pi54 gene, was cloned and characterized from wild rice
Oryza officinalis.Molecular docking revealed Pi54of interacts with AVR-Pi54 at novel non-LRR
domains like STI1 and RhoGEF. These domains interact with AVR-Pi54 and are components of
rice defensome complex. Pi54of protein presented differential domain specificity than Pi54 and
Pi54rh orthologs proteins while interacting with the AVR-Pi54. Functional complementation using
genetic transformation of two rice lines belonging to indica and japonica background confirmed
Pi54of mediated enhanced resistance against multiple strains of M. oryzae. Localization analysis
also showed that Pi54of protein is localized to the cell cytoplasm and nucleus. Rice cv. Tetep is one
among the few known resistance sources for sheath blight. The chitinase genes present in the QTL
region (qSBR11-1) were characterized and one majorchitinase gene LOC_Os11g47510from this
region was functionally validated using rice transformation. Therefore, these novel genes are of
high significancefor use in rice molecular breeding for developing blast and sheath blight resistance.
OYS4.12: Identification and functional elucidation of ripening-associated genes in tomato
Rahul Kumar
PTRL, Dept. of Plant Sciences, School of Life Sciences,
University of Hyderabad, 500046, India
Email: rksl@uohyd.ac.in
Tomato is a rich source of health promoting ingredients such as carotenoids and flavour
compounds. While ripening initiation leads to accumulation of these compounds to an
unprecedented higher level in red fruits, ripened fruits become more vulnerable to pathogen attack
and other infections and leads to post-harvest spoilage. Therefore, it is imperative to identify the
molecular regulatorswhich can slow down fruit ripening without affecting the accumulation of
health promoting biomolecules. Previously, we found that besides ethylene, a significantly large
number of auxin related genes are also differentially expressed during tomato fruit ripening.
Moreover, transcript level of many of those genes are inhibited in non-ripening mutants. In order to
decipher the roles of auxin-and ethylene-related ripening-associated genes, we first identified and
characterized the full complement of ARF, Aux/IAA, GH3, DMTase, PLP_deCs genes in tomato.
Protein-protein interaction analysis revealed that single tomato ARF can interact with multiple
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Aux/IAA proteins and vice versa. We also characterized a ripening-associated GH3 gene for its role
during tomato fruit ripening. Silencing of SlGH3-2 in tomato alters auxin and ethylene levels during
fruit ripening and cause reducedlycopene accumulation in the transgenic fruits. The fruits of
35S::SlGH3-2 RNAi lines exhibited prolonged shelf-life suggesting that SlGH3-2 influences
fruitripening via modulating ethylene and auxin crosstalk, especially during the early phase.
Altogether, a complex molecular circuit involving auxin-ethylene biosynthesis and signalling
appears to fine tune ripening traits in tomato fruits.
OYS 4.13: Exploring Target of Rapamycin gene for growth and yield improvement under
abiotic stress conditions in rice
Achala Bakshi1, Mazahar Moin1, P.B. Kirti2, M. Sheshu Madhav1
Department of Biotechnology, Indian Institute of Rice Research, Rajendranagar, Hyderabad5000302Agri –Biotech Foundation, Rajendranagar, Hyderabad-500030
Rice crop needs extensive irrigation and unavailability of fresh water is a major constraint in its
production. To cope with the water scarcity, we have developed transgenicriceplantsoverexpressing
Arabidopsis thaliana Target of Rapamycin (AtTOR) gene with increased water stress tolerance.
TOR protein is a 280 kDa, conserved eukaryotic Ser/Thr protein kinase. TOR regulates myriads of
processes in eukaryotic cell, which are required for growth, development and survival in
environmental cues. The AtTORtransgenic lines with high transgene expression exhibited enhanced
plant biomass and yield related traits under water deficit conditions such as increased plant height,
number of tiller, number of productive tillers, seed yield, photosynthetic efficiency, increased
chlorophyll content and low chlorophyll degradation percentage compared with the Wild Type
(WT) control plants. The phenotypic and molecular screening of transgenic plants suggested that
TOR protein acts in a dose dependent manner, where the plant phenotypes were directly linked to
the level of expression of TOR protein. Overexpression of TOR protein also initiates cell expansion
and elongation resulting in increased leaf size. Above inferences suggest that the role of TOR
protein is a paramount to coordinate with growth under stress conditions in rice plants. In
continuation, we have identified an important crosslink between the TOR pathway and ribosomal
proteins transcription and translation using transcriptomic and phosphoproteomic analysis.
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Theme 5: IPR, PPP and biosafety
OYS5.1:

Rhizosphere to endophytic life of human pathogens: an unexplored area of
biosafety

Kapudeep Karmakar1, Abhilash Vijay Nair1, Giridhar Chandrasekharan1, Preeti Garai1, Nataraj N
Karaba2, Prakash N B3, Utpal Nath1 and Dipshikha Chakravortty1
1. Department of Microbiology and Cell Biology, Indian Institute of Science, Bangalore-560012
2. Department of Crop Physiology, University of Agricultural Sciences, Bangalore-560065
3. Department of Soil Science and Agricultural Chemistry, University of Agricultural Sciences,
Bangalore-560065
Email: kapudeepk@iisc.ac.in
The trans-kingdom cycle of human pathogenic bacteria, Salmonella typhimurium is a debatable
issue. Long known for its pathogenicity in animals, Salmonella has become a notorious pathogen
with ever-increasing morbidity and mortality. Its primary sources of entry remain consumption of
food products contaminated with the bacteria. Apart from its post-harvest contamination, there
exists a free-living life cycle of the pathogen in agricultural fields. We have tried to address the
mechanism of its persistence in the fields which is the pre-requisite to enter into the food chain. We
have tried to address the signalling events occurring in bacteria to sense the environment (via twocomponent system EnvZ/OmpR) in soil and produce extracellular polymeric substances (via
regulation of transcription factor CsgD) for its adherence. Concomitantly, we have tracked the
importance of root exudates and flagella mediated migration in soil. Salmonella has a biphasic
flagella synthesis and the FliC (flagellin) was found to be the most important in chemoattraction.
Simultaneusly, we prove that the proximity towards the plant is essential for its survival in soil.
Finally, to show the trans-kingdom cycle, we fed the mice with contaminated plant filtrate (raised in
Salmonella contaminated soil) and were able to detect the bacterium in liver and spleen of the mice.
The fecal matter of such mice was used as the source of Salmonella inoculum and was mixed with
soil. Plants grown in such soil was found to have Salmonella in the roots, leaves and the fruits.
Thus, we, for the first time, demonstrated the cross-kingdom cycling of Salmonella.
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Theme 1: Basic and Applied Biochemistry
P1.1:

Study on Pollen Morphology of Millets
Nandu S Kahate1, S. B. Bade, K. A. Rewale and A. R. Pagar
Dadasaheb Patil College of Agriculture, Dahegaon, Vaijapur, Aurangabad,
Affliated to VNMKV, Parbhani, Maharashtra, India
Email: nandukahate@gmail.com

The present investigation was carried out at Crop Cafeteria Field, Dadasaheb Patil College of
Agriculture, Dahegaon, kharif during 2018-19. The pollen morphology of two cultivated varieties
of millets i e. Sorghum bicolar and Pennisetum glaucum has been studied under light and
monocular microscope. Microscopic studies revelved that pollen grains are stenopalynous in nature.
Pollen grains are mostly spheroidal, circular, monoporate, small operuculate and annulate. As per
the aperatural characters along with size, shape, surface and ornamentation of exine the pollen
grains of cultivated varieties are found to be spheroidal, single annulate, aperature with operaculum,
brevicerebro ornate exine ornamentation.
P 1.2:

Screening of rice (Oryza sativa L.) genotypes for submergence toleranceduring
germination and early growth stage

Varsha Rani
Department of Crop Physiology, Birsa Agricultural University, Kanke, Ranchi, Jharkhand
Email: bhardwajvarsha83@gmail.com
Tolerance mechanism under submergence in rice includes faster coleoptiles elongation, formation
of roots and leaves in stagnant water. Such genotypes have metabolic process linked to tolerance.
When flooding occurs after direct seeding, the rice genotypes which are tolerant germinate faster,
germination percentage is more and coleoptiles length is more as compared to sensitive genotypes.
In the present laboratory experiment 23 rice genotypes received from ICAR-IIRR, Hyderabad were
tested for submergence tolerance where 10 cm water depth was maintained in glass bottled and
anaerobic condition was maintained by putting cap over the glass bottles. The germination
percentage and coleoptiles elongation of all the genotypes was observed for 20 days. Out of 23
genotypes MAS 506, MAS 511 and MAS 521 were observed to have good coleoptiles length and
around 15 days after submergence the white colored tubular structure of coleoptiles ruptured and
turned green in color though the leaf could not expand fully into lamina and remained pin like
tubular structure. These observations depict submergence tolerance in the said genotypes while
MAS 516 was observed to be poorest performing genotype with very low seed germination
percentage and poor coleoptiles length.
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P 1.3:

Elucidating the role of Bioelicitors in mitigating the effect of terminal heat in
wheat

Shreya Mandal, Raja Husain, Rakesh Pandey, Suneha Goswami, Ranjeet R Kumar, Shelly Praveen
Division of Biochemistry, Indian Agricultural Research Institute, New Delhi-12
Email: ranjeetranjaniari@gmail.com
Wheat contributes more than 50% of calories to the people on the national level. It is considered as
a decent source of nutritional factors, beneficial phytochemicals, and dietary fibres. The challenge
in wheat is its vulnerability to thermal heat stress. Heat stress (HS) during reproductive and grain
filling phase is termed as terminal heat stress (>32◦C). Abiotic stresses force about 50% yield losses
of which HS causes 20%. Bio-elicitors have been reported to modulate the thermotolerance of
crops under abiotic stresses. Use of bio-elicitors has been identified as an inexpensive, feasible, and
environment-friendly approach. We have developed a bio-elicitor with the combination of thermostable microorganism (MO) i.e. Bacillus amyloliquefaciens along with the leaves extract of
Moringa, Neem and validated their efficacy in terms of defense and nutrient density in the grains of
contrasting wheat cultivars (HD 2967-thermotolerant, BT-Schomburgk-thermo-susceptible) under
HS (38◦C, 2hr). Inoculation of MO: water (50:950) and spray of leaves extract (100:100:800) was
done prior to heat stress (38◦C, 2hr) as the most effective treatment. Root Structure Analysis
indicates that bioelicitor treatment causes a significant increase in root growth and distribution,
improving water holding capacity. Expression analysis of stress associated genes (SOD, CAT, and
HSF9a) shows abundance of these transcripts in HS+MO treated samples. The above developed
bio-elicitor showed improved terminal heat tolerance in wheat.
P 1.4: Leaf Curl Virus - AC4 modulates host auxin biosynthesis/signaling to enhance disease
development
Vinutha T1, Vanchinathan S1, Navita Bansal1, Gaurav Kumar2, Vipin Permar4, Rama Prashat G1
S.V. Ramesh 3 and Shelly Praveen1
1
ICAR-Indian Agricultural Research Institute (ICAR-IARI), New Delhi 110012, India
2
ICAR-National Rice Research Institute, Cuttack, Orissa 753006, India
3
ICAR-Central Plantation Crops Research Institute (ICAR-CPCRI), Kasaragod, Kerala 671 124
4
Advanced Centre for Plant Virology, ICAR-Indian Agricultural Research Institute
Email: vinuthabiochem@gmail.com,shellypraveen@hotmail.com
Tomato Leaf Curl New Delhi Virus encoded AC4 protein attenuates the host transcriptional gene
silencing and its transcript abundance is correlated with the disease severity in tomato. ToLCNDVAC4 interacted with TAR1 (Tryptophan amino transferase 1) like protein and CYP450
monooxygenase - the key enzymes of IAA biosynthesis pathway and a protein encoded by
senescence associated gene (SAG) involved in jasmonic acid pathway. Upregulation of host
miRNAs viz., miR164, miR167, miR393 and miR319 involved in auxin signaling and leaf
morphogenesis concomitant with the decline of endogenous IAA in infected tomato were
documented. Ectopic over-expression of ToLCNDV-derived AC4 in tomato recapitulated
transcriptomic features and disruption of auxin biosynthesis/signaling of infected leaves.
Furthermore, exogenous foliar application of IAA caused remission of the characteristic disease64
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related symptoms in tomato. The role of ToLCNDV-AC4 in reprogramming auxin biosynthesis and
signaling and cross-talk with JA pathway to help virus replication and to manifest diseaseassociated symptoms is discussed.
P 1.5:

Mobilization of Non Structural Carbohydrate in Contrasting Rice Genotypes
(Oryza sativa L.)
PawarG.S1, V.Padma2, D.Subrahmanyam3, V.D.Salunke1 and D.P.Waskar1
1
VNMKV, Parbhani (MS),
2
ANGRAU, Hyderabad
3
ICAR-IIRR, R’Nagar Hyderabad.
Email: gsp.mau@rediffmail.com

The experiment was conducted at research farm of ICAR- Indian Institute of Rice Research,
Rajendranagar, Hyderabad. Forty three genotypes released from 1970's to 2008 were used to
evaluate Non-structural carbohydrate (NSC) content which was calculated as the sum of water
soluble sugars and starch.The main storage form of NSC in the stem (culm+sheath) of rice is starch.
Starch accumulated in rice (Oryza sativa L.) stems before heading as nonstructural carbohydrates
(NSCs) and is reported to be important for improving and stabilizing grain yield. Many grasses
including major agricultural crops store excess carbohydrates in the form of soluble and insoluble
carbohydrates in vegetative tissues which are remobilized during grain filling period. It is estimated
that 30-40 % of the grain mass can be comprised of previously stored stem reserves when plants are
grown under normal conditions . Significant differences in accumulation and remobilization dry
matter and starch from the culm was reported from this study.The data on stem weight, starch and
water soluble carbohydrate content measured at flowering stage and at maturity clearly show
significant reduction in stem dry weight as well as starch content at maturity stage indicating
significant remobilization of stem reserves. The remobilization efficiency also differed significantly
between the tested varieties. During grain filling period water-soluble carbohydrates (WSC) stored
in the stems and leaf sheaths of winter cereals provide an important source of assimilate for
remobilization and are a major contributor to grain yield especially where photosynthesis is reduced
under water limiting condition. Breeding programs targeting greater carbohydrate content may
provide improved varieties with greater and more stable yields in stress environments.
P 1.6:

Preliminary study on tetrahydroberberine oxidase and berberine reductase
enzymes for the enrichment of medicinal important component in Tinospora
cordifolia (Willd.) Miers

Aniket Sinha, Ekta, Vinod Kumar Nigam, Dev Mani Pandey
Department of Bio-Engineering, Birla Institute of Technology, Mesra, Ranchi - 835 215,
Jharkhand, India,
Email:dmpandey@bitmesra.ac.in
India has a rich heritage of knowledge on medicinal importance of variety of plants which were
extensively described in “Charak Samhita” and “Sushruta Samhita”. Though it remained unnoticed,
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but its importance persisted in the era of synthetic drugs/medicines. Most of these medicinal plants
attracted the scientists for their wide range of uses. Tinospora cordifolia (Giloya), a climbing shrub
belongs to family Menispermaceae contains a variety of constituents such as alkaloids, phenolic
compounds and polysaccharides. These chemical components are used to cure diabetes, jaundice,
dysentery, and liver related diseases. An enzyme Tetrahydroberberine oxidase (E.C-1.3.3.8)
involved in isoquinoline alkaloid biosynthesis pathway is responsible for the synthesis of three
medicinally important alkaloids berberine, palmatine and columbamine while, berberine reductase
[E.C.1.5.1.31] is involved in the conversion of berberine to (R) Canadine. Henceforth, suitable
activator Tetrahydroberberine oxidase (E.C-1.3.3.8) and inhibitor for berberine reductase
[E.C.1.5.1.31] enzyme will lead to the enrichment of alkaloids associated with it. Tertiary structure
of enzyme, specific activator and its homologues were searched by various approaches like
homology modeling, virtual screening of ligand databases and molecular docking. By searching
different ligand databases, it was found that ‘Ethylene’ was suitable for the proposed enzyme as an
activator. Similar studies will also be discussed for berberine reductase inhibitor. Docking analysis
of tetrahydroberberine oxidase to predict protein-ligand interaction with the help of docking
softwares like GEMDOCK and GLIDE will also be discussed.
P 1.7:

Qualitative and visual morphological traits characterization of green chickpea
genotypes (Cicer arietinum L.)
Honnappa1, Mannur D. M., 2Muttappa H.,1 Umesh B. S., 1 and Padmashree R1
1
University of Agricultural Sciences, Raichur, Karnataka
2
Project director and principal scientist ARS Kalaburgi (UAS Raichur)
Email: honnappamanasgal@gmail.com

The qualitative & morphological traits characterization such as flower color, leaf let size, plant
pigmentation, plant growth habit, seed color& seed size was studied by using 94 green seeded
chickpea genotypes (F5 generation) derived from cross between green desi (GKB-10) & white
Kabuli (MNK-1). The study was carried out in an augmented design during Rabi 2016 at ARS
Kalaburagi. Results based on the visual observation showed 81 (76.14%) genotypes were white
flowered & 8 (7.52%) genotypes recorded pink flowers, while 4 (4.70%) genotypes are segregating
for flower colour. Leaf let size observed in 68 (63.92%) genotypes showing medium leaf let size
(10-15mm Long & 4-12mm Wide) & followed by the larger leaf let size (15mm L & 12mm W) in
25 (23.50%) of the genotypes & only one genotypes found to be having small leaf let size (<10mm
L &<4mmW). Plant pigentation was found to be absent in all the genotypes studied under
investigation. For plant growth habit 90 (84.60%) are recorded semi erect type of growth habit (16˚
to 25˚) & 2 (01.88%) of the each genotypes recorded erect (0˚-15˚) & semi spreading habit (26˚60˚) respectively. Among 94 genotypes 90 (95.74%) are green seed coloured & 2 (1.88%) are light
green & milky white in colour respectively. For seed size 74 (69.56%) genotypes recorded small
seed size (20.0-30.0g) & 14 (13.16%) genotypes are reported to be larger seed size (≥30.0g) &
3(2.82%) genotypes recorded extra large seed size (≥50g) whereas 3 (2.82%) genotypes reported
nano seeds size (10g). Results from overall study reveals that significant amount of variation is still
present in the advance generation of chickpea genotypes for all the traits under investigation.
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P 1.8: Metabolomics Approach for Root-Knot Nematode Resistance Breeding in tomato
Bikkasani Mythri
Plant Breeding and Genetics, Kerala Agricultural University.
Address: PG Hostel, College of Agriculture, Vellayani, Trivandrum, Kerala-695522
E-Mail: mythrisujaram@gmail.com
1

Tomato is one of the major commercial vegetable crops grown world-wide. However it is
susceptible to diverse range of pests and diseases resulting in yield drop. Root-Knot nematodes
(Meloidogyne spp.) are one among the major pests of tomato creating potential yield losses up to
70%. Utilizing resistant cultivars is one of the cost effective strategy which requires an efficient
molecular screening. Metabolomic studies helps in identifying the biochemical markers that possess
important role in plant resistance to pests and pathogens. Metabolomics helps plant breeders to
evaluate and select plants based on differences in biochemical compounds. Resistant plants produce
several biologically active chemicals and secondary metabolites that enable them defend against
pests and diseases.MS (Mass Spectroscopy) and NMR (Nuclear Magnetic Resonance) spectroscopy
are usually employed in metabolic profiling to unravel the biochemical pathways associated with
resistance mechanism. Signals from H-NMR can be identified using MNOVA software and
analysed with existing NMR database for evaluation. Genotypic differences could be analysed
using R software with several entries. In addition to metabolomics analysis, it is also necessary to
evaluate peroxidase activity since they contribute in production of toxins inhibiting nematode
penetration and development. Metabolomics thus aid as potential tool in nematode resistance
breeding.
P 1.9:

Phenylpropanoids in pomegranate bacterial blight resistance: metabolomics
approach
Pushpa Doddaraju
pushpa.doddaraju@gmail.com

Pomegranate is an important fruit crop of tropical and subtropical regions of the world.
Pomegranate cultivation has been severely affected by bacterial blight caused by Xanthomonas
axonopodis pv. punicae resulting in severe yield losses up to 60-80%. Biological control is
proposed to be an effective and non-hazardous strategy to reduce crop damage. Phenylpropanoids
are major secondary metabolites, which are accumulated in plants upon pathogen infection and
acts as antimicrobial compounds. Isolation and application of phenylpropanoids could confer
resistance to pathogen through their anti-microbial activities even in the susceptible hosts.
Phenylpropanoids are one of such major secondary metabolites, which are accumulated in plants
upon pathogen infection and acts as antimicrobial metabolites. Metabolite profiling of Resistant (
IC318735) and susceptible (Bhagwa) pomegranate cultivars, using Liquid Chromatography–Mass
Spectrometry was to identify resistant related induced phenylpropanoids against elucidate the
quantitative resistance mechanisms against Xanthomonas axonopodis pv. punicae. Pathogen
induced antibacterial phenylpropanoid compounds such as syringing, coumarin, trans-cinnamic
acid, ferulic acid and p-coumaric acid were significantly induced in IC318735 with higher
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abundance. Cinnamic acid and ferulic acid exhibited maximum inhibition zone of 13.5 and 12.75
mm respectively for Xanthomonas axonopodis pv. Punicae
P1.10: Augmenting heat tolerance ability of rice cultivar Nagina22 through EMS
mutagenesis
Nagalakshmi Sanivarapu#, Poli Yugandhar#, D. Subrahmanyam, S.R. Voleti, N. Sarla, and Satendra
K Mangrauthia
#
contributed equally
ICAR-Indian Institute of Rice Research, Hyderabad-30
Email:nagalakshmi.s9@gmail.com, skmdrr@gmail.com
Nagina22 (N22), a heat and drought tolerant rice cultivar has been used extensively for genomic
studies to identify and characterize rice genes associated with abiotic stress tolerance. In this study,
we screened EMS induced mutants of N22 for enhanced heat stress tolerance at seedling and
reproductive stages. Four heat-tolerant N22 mutants (NH363, NH663, NH733, and NH669) showed
better grain yield and spikelet fertility than N22 under high temperature (HT) stress. In 21 days old
seedlings, continuous heat stress (42°C-day/37°C-night) resulted in wilting and drying of leaves
from 3rd day in N22 and 5th day in mutants. Mutants showed significantly higher shoot length, total
dry weight, chlorophyll content and antioxidants (POD and CAT activities in shoot) than N22.
Notably, the root length of NH733 was higher in HT when compared with control.Here, the mutants
showed significantly higher pollen fertility, stigma receptivity, spikelet fertility, photosynthetic rate,
and SPAD value than N22 under HT conditions. The SOD and POD activity was significantly high
in N22 leaf while the CAT activity was significantly higher by 52% in mutants under HT condition.
The grain yield of these mutants was 50-55% more than N22 under HT condition at heat tunnel.
These identifiedmutants are very useful genetic resources for the discovery of genes and regulators
associated with heat stress tolerance in rice.
P1.11

Clove oil an alternative to synthetic antibiotics for management of bacterial blight
in pomegranate
Pavan Kumar
Basaveshwara Engineering College Bagalkot
Email: pavan90.dumble@gmail.com

Bacterial blight in pomegranate caused by pathogen Xanthomonas axonopodis pv. punicae has
become epidemic in pomegranate cultivation. Antibiotics are generally used for management of the
disease. An alternative approach, we investigated clove oil singly and in combination with copper
oxy chloride for management of bacterial blight. Clove oil 2-5% inhibits Xanthomonas axanopodis
pv. Punicae in invitro condition and upto 2 % is non phytotoxic hence used for foliar application in
plants. Under green house clove oil at 2% recorded 7.34% disease severity and combination of
clove oil 2% and copper oxy chloride 0.25% recorded least disease severity of 2.38% and 3.25 % in
field condition respectively, whereas generally Streptocycline recorded 3.64 % and 7% in green
house and field condition respectively. The reduction of disease severity by clove oil and COC
combination also reflected on total yield recording 14.04 tonns per hector and Streptocycline with
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11.12 tonns per hector. The potential of clove oil in triggering systemic acquired resistance also
investigated and high relative expression of PR proteins (PR1, PR4 and PR10), PAL, chitinase, CS3
and POD was recorded. The present reflects that clove oil can be effectively used as biocontrol
agent against bacterial blight of pomegranate and it is alternative to antibiotics.

Theme 2: Nutritional Biochemistry and Biofortification
P 2.1:

Nutritional and enzymatic activities affected by application on differentdoses of
sulphur in chickpea varieties grown under rainfed conditions

Alka Katiyar
Department of Agricultural Biochemistry, C.S.Azad University of Agriculture & Technology,
Kanpur
Email: alkaphdbiochem@gmail.com
A field experiment was conducted at Agriculture Farm, Rajoula, M.G.C.G.V.V, Chitrakoot, Satna,
(M.P) for the study of nutritional and enzymatic activities in different doses of sulphur as a source
of gypsum in different varieties (JG-11, JG-315, KGD-1168, DCP 92-3 & PUSA 1103). The range
of variability of different biochemical, nutritional and enzymatic activities ranged from 20.9324.98% (soluble protein), 22.67-27.09% (crude protein), 1.21-1.60g/16gN (methionine), 95.32219.44 mg100/g (Total polyphenol), 0.18-0.20% (tannin), 25.28-32.25 25.28 to 32.25 U/min/g/fresh
weight (Peroxidase enzyme activity at vegetative stage), 20.59- 26.17 U/min/g/fresh weight
(Peroxidase enzyme activity at reproductive stage), 13.69 to 25.89 Unit g/fresh weight (Super Oxide
Dismutase enzyme activity at vegetative stage) and 21.32 to 30.07 Unit g/fresh weight (Super Oxide
Dismutase enzyme activity at reproductive stage), respectively in chickpea varieties. The variety
JG-11 alongwith application of 30kg/ha of sulphur showed maximum value of nutritional as well as
enzymatic activities.
P 2.2:

Effect of C-glycosyl flavone content in development of rancidity in pearl millet
flour: truth or myth

Ansheef Ali, Purva Asrani, Ranjeet R. Kumar,Vinutha T, S.P. Singh, C. Tara Satyavathi, Suneha
Goswami, Shelly Praveen
Division of Biochemistry, Indian Agricultural Research Institute, New Delhi-110012
Email: suneha08@gmail.com, shellypraveen@hotmail.com
Pearl millet is the crop known for its nutritional excellence and tagged as nutricereals. Its nutritional
excellence is due to its quality lipid, quality protein, high in resistant starch and micronutrients such
as iron, zinc, calcium, potassium, etc. Pearl millet potential is limited due to poor keeping quality of
its flour. Pearl millet also has the richness of flavonoids such as C-glycosyl flavone (C-GF). The Cglycosyl flavones in pearl millet grain are accumulated in the outer pericarp layer and it contributes
towards the grey colour development of the grain. In Pearl millet, there is huge variability in C-GF
content among the genotypes. We have quantified the C-GF (Orientin & Vitexin) in four different
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genotypes of pearl millet flour through UPLC. There was variability in C-GF content observed
among the genotypes from 12.8 µg/g flour orientin in white grains to 50.3 µg/g flour orientin
MPMH17 and 15.0 µg/g flour vitexin in white grain to 189.2 µg/g flour vitexin in pusa purple. To
check the effect of storability on C-GF content, further, it was estimated at different time interval
(0, 10 days, 20 days and 30 days after milling into flour), but there was not much difference
observed on the C-GF content with respect to storability. The C-GF content was found to be
minimum in white grain pearl millet than grey or purple colour grains. While the rancidity
measuring test such as comprehensive peroxide value showed MPMH17 : 100 meq. peroxide/kg
flour, Dhanshakti : 90 meq. peroxide/kg flour, WGI100: 67 meq. peroxide/kg flour and Pusa purpleI: 58 meq. peroxide/kg flour, which indicates that the flour get fully rancid at tenth day after milling
into flour. Since there was no variability in C-GF content during the storage of pearl millet flour till
30 days, while the rancidity measuring test showed that the flour is completely rancid at tenth day,
it indicates that during the course of rancidity development, C-GF is not converted into any sub
products which contribute in rancidity. These findings contradict the hypothesis that C-GF
contribute in rancidity development in pearl millet flour.

P 2.3:

Studies on genetic variability for yield, yield attributing traits, iron and zinc in
fortified rice (Oryza sativa L.) genotypes

Bhimalingeshwara, Mahantashivayogayya K., Deewan J. R., Tembhurne B. V. and Kisan B
All India Coordinated Rice Improvement Programme,
Agricultural Research Station, Gangavati,
University of Agricultural Sciences, Raichur
Email: mahant.shivayogayya2@gmail.com
The malnutrition of Zinc and Iron afflict more than 50 per cent of the world’s population, polished
rice contains on an average only 12 mg per kg zinc and 2 mg kg iron, whereas the recommended
dietary intake of zinc for people is 12-15 mg and that of iron is 10-15 mg per day. Iron and zinc are
highly essential for the normal growth and development of human beings. Therefore, study was
conducted to identify high iron and zinc rice varieties. The Genetic variability study was conducted
at Agricultural research station, Gangavati, University of Agricultural Sciences, Raichur during
kharif 2018, using 33 biofortified rice genotypes including 5 checks received from Indian Institute
of Rice Research, Hyderabad. Analysis of variance revealed that existence of significant difference
for all the characters studied. High GCV and PCV were recorded for test weight and grain iron
content indicating high degree of variability. High heritability coupled with high genetic advance as
percent of mean was observed for plant height, number of productive tillers per plant, number of
grains per panicle, test weight, grain yield per plant, grain iron content and grain zinc content
indicating role of additive gene action in controlling these traits. Genotypes IET 27984 and IET
27988 recorded highest Iron (6.2 ppm) and Zinc (25.26 ppm) respectively. The only genotype IET
27984 exhibited high grain yield per plant (21.85gm) along with high Iron (6.2 ppm) and Zinc (21.9
ppm) content than check DRR Dhan 45. The identified promising genotypes can be used as donors
in further rice breeding programme.
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P 2.4:

Effect of processing method on reduction of rancidity in pearl millet flour

Dineshkumr R, Navitha Bansal, Purva Asrani, Ansheef Ali TP, R.R.Kumar, Suneha Goswami,
Archana sachdev, Vinutha T C., Tara satyavathi, S.P.Singh, Shelly Praveen
ICAR-IARI, New Delhi
Email: shellypraveen@hotmail.com
Pearl millet flour is highly susceptible to rancidity during the storage as soon as the flour is milled.
In order to improve the shelf life of this nutricereal, a combination of hydrothermal (HT) and infrared (IR) were tested. These treatment involved standardization of the protocols in respect to the time
period for HT and IR exposure to the flour for obtaining the maximum reduction in the enzyme
activity. The rancidity associated parameters such as Comprehensive Peroxide Value (CPV),
Comprehensive Acid Value (CAV) and enzyme assays (Lipase, Polyphenol oxidase, Peroxidase,
Lipoxygenase) were used to access the keeping quality of the 12 pearl millet varieties which are
popularly grown across India. The result showed significant reduction in the rancidity upto 95%
when freshly milled flour was subjected to 5 minutes of HT+ IR treatment. Further rancidity level
was also analyzed in the HT + IR treated flour stored for 90 days at room temperature, the result
showed significant reduction in the rancidity from 50 – 70% in all the 12 varieties of pearl millet.
Thus our results suggests that, a combination of HT + IR processing method contributing to
improved shelf life even after long term storage upto 90 days.
P 2.5:

Milling characteristics and cooking quality of some rice (Oryza sativa L.)
varieties/genotypes
Kashi Nath, Mukesh Mohan & Lallu Singh
Department of Agricultural Biochemistry, C.S.Azad University of
Agriculture & Technology, Kanpur
Email: alkaphdbiochem@gmail.com

Fifteen varieties of rice procured from the rice breeder of the C.S.Azad University of Agriculture &
Technology, Kanpur were analysed for milling characteristics, kernel dimension and cooking
quality. The highest milling characteristics viz. kernel length was recorded in CSR-17135, kernel
width in CSR-1631 and kernel L/B ratio in CSR-17135. The highest cooking parameters like kernel
elongation ratio in CSR-1611, kernel length after cooking in CSR-1604 and volume expansion ratio
in variety CSR-1611, Thoobraj, CSR-15721 and CSR-1418-1-25. Variety-Thoobraj having medium
slender kernel showed out to be the best milling characteristics and volume expansion ratio. Salt
tolerance varieties namely CSR-164 and CSR-15721 alongwithThoobraj were superior to all other
varieties in respect of grain dimension and cooking quality.
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P 2.6:

Biochemical and nutritional properties of different colored rice

B. Krishna Veni1, D. Sandeep Raja2 and P.Sridevi3
1
Agril. Research Station, Bapatla, 2AICRP on PHET, Bapatla and 3Agril. College, Bapatla
Email: bkv_lam@yahoo.co.in
Rice is the only cereal cooked and consumed as a whole grain and quality considerations
are much more important than for any other food crops. Nowadays, whole grain pigmented rice has
been categorized as one of the potent functional foods since it contains high amounts of phenolic
compounds. The concentration of total phenolics in the grain has been positively associated with the
anti-oxidant activity (AOA). Owing to several health promoting impacts associated with
anthocyanins such as antioxidative, anti inflammatory and anti-carcinogenic effects, coloured rice is
considered as a functional food ingradient in many Asian countries. To assess the physico-chemical
& anti-oxidative properties of different colored rice genotypes, the present study was undertaken at
Agricultural Research Station, Bapatla and Post Harvest Engineering & Technology Centre,
Bapatladuring 2017-18. The material comprised of fifteen colored rice genotypes viz., BPT 2848,
BPT 3136, BPT 3142, BPT 3143, BPT 3145 (black pericarp), BPT 3111, BPT 3139, Annapurna,
Jyothi, Harsha (red pericarp), and BPT 5204, BPT 2270, BPT 2295, BPT 2595, BPT 2782 (brown
pericarp). The unpolished rice was used to estimate 11 physico-chemical (L/B ratio, water uptake,
volume expansion ratio, amylose content, alkali spreading value), biochemical (total phenol
content, flavonoid content and anti-oxidant activity) and nutritional (protein content, Zinc & Iron
content) quality parameters by following standard methods.
The results of the study indicated that most of the genotypes possess medium slender grain
type and intermediate amylose content which is a desirable quality trait. Among the genotypes
studied, BPT 5204, BPT 2270, BPT 2595, BPT 3136, BPT 3140 and BPT 2848 recorded
intermediate alkali spreading value and amylose content which determine the soft and flaky texture
of cooked rice. Among the brown pericarp coloured genotypes, the total phenol content ranged from
59.40 to 75.59 mg/100g. A red rice variety, Jyothi manifested maximum total phenol content of
132.84mg/100g while in black rice genotypes, it ranged from 81.28 to 125.47 mg/100g. In brown
pericarp colored rice genotypes, the flavonoid content ranged from 113.48 to 153.92 mg /100g
whereas the red and black rice genotypes recorded 2-4 times high flavonoid content when compared
with the brown rice. BPT 2848 (black rice) exhibited 784.54 mg/100g of flavonoid content whereas
BPT 3111 recorded maximum flavonoid content (410.61mg/100g) among red rice genotypes. The
results of anti-oxidant activity also revealed that black and red rice contains 2-4 times more antioxidant activity than the brown pericarp colored genotypes. Among red rice, maximum AOA was
manifested by Jyothi (111.48 mg AAE/100g) followed by BPT 3111 (11.09 mg AAE/100g). In
black rice genotypes, it ranged from 73.55 (BPT 3136) to 96.38 mg AAE/100g (BPT 3145). When
compared with brown pericarp colored rice genotypes, black and red rice genotypes recorded 2030% more zinc, iron and protein content. Hence, it may be concluded that speciality rices such as
black /purple and red rices can be included in our daily diet to reduce the risk of life-style related
diseases.
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P 2.7:

Fortification of iron and zinc in groundnut by seed soaking treatments
M. K. Mahatma, L. K. Thawait, Aman Verma, Sushmita, A. L. Rathnakumar, A.L. Singh
ICAR-Directorate of Groundnut Research, Junagadh-362001, Gujarat, India
Email: maheshmahatma@gmail.com

Micronutrient fortification in food is an effective strategy to overcome its malnutrition in
developing countries. An investigation was carried out to enhance iron (Fe) and zinc (Zn) content in
groundnut with reduced phytic acid content. Fifty gram seed of five popular groundnut cultivars
(Girnar-2, GG-20, GJG-22, JL-776 and TG-26) were soaked in aqueous solution of ferrous sulfate
(25 or 50 mg/100 ml) or zinc sulfate (25 or 50 mg/100 ml) for 8 and 16 h and dried in oven at 50
ºC. Fe and Zn content were determined using Microwave Plasma-Atomic Emission Spectrometry
(MP-AES) and phytic acid content was analysed by Ion chromatography. Fe or Zn content
increased in seed by soaking in ferrous sulfate or zinc sulfate in all cultivars. The Fe content of seed
increased 1.2 fold in GJG0-22 and 2.3 fold in Girnar-2 with ferrous sulfate (25 mg/100 ml) for 8 h.
Fe content was further increased by seed soaking with 50 mg of ferrous sulfate. Similarly, Zn
content in seed also increased 1.5 fold in TG-26 and 2.0 fold in GG-20 with 25 mg zinc sulfate
while it was further increased in 50 mg zinc sulfate for 8 h. Increase of seed soaking time from 8 h
to 16 h reduced Fe content while enhanced Zn content. Interestingly, phytic acid content was
reduced in groundnut due to seed soaking for 8 h in different solutions. Thus, soaking of groundnut
seed with iron and zinc sulfate solution for 8 h can be used as a pre-processing technique to increase
their content in addition with reduced phytic acid content.
P 2.8:

Biofortification in rice for Zinc and Iron
Mahantashivayogayya K, Basavaraj S Lakkundi, Mallikarjuna Swamy B P
All India Coordinated Rice Improvement Project,
Agricultural Research Station Gangavathi-583227
University of Agricultural Sciences, Raichur
mahant.shivayogayya2@gmail.com

Genetic engineering and gene editing are precise technologies that can streamline the
breeding process and introduce rice traits that cannot be significantly improved through
conventional breeding. Biofortification is the process of improving the nutritional quality of food
crops. Zinc deficiency is a major cause of stunting among children under the age of five who are at
of compromised cognitive development and physical capability. Globally, more than 1.6 billion
people are anemic. Iron deficiency anemia (IDA) can affect productivity and cause serious health
consequences including impaired cognitive development in children, a weakened immune system
and increased risk of morbidity (WHO,2016).
Presently grown popular high yielding rice varieties are poor supplier of zinc and iron in
their polished form. As an essential part to alleviate hidden hunger, initiation was started at
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University of Agricultural Sciences, Raichur in collaboration with International Rice Research
Institute, Philippines to develop high zinc paddy varieties. Forty six high paddy lines were
evaluated along with high zinc checks Chittimuthyalu and DRRDhan-45 and local popular cultivars
checks BPT-5204 and GGV-05-01. Accession IR14M126 (22.9%) recorded high zinc content
followed by IR15M1319 (20.08%) compared to the high zinc check Chittimuthyalu (20.04%)
(RavindraBabu 2013). High iron content was recorded in IR 95097:3-B-16-11-4-GBS (13%)
followed by IR15M1284 (12.3%), IR 95097:4-B-20-18-8-GBS (12.1%) and GGV-05-01 (11.9%).
Accession IR 93342:14-B-23-18-5-1RGA-2RGA-1-B recorded highest grain yield of 11883 kg per
hectare followed by IR1M1330 (11806kg/ha) and IR15M1329 as against checks Chittimuthyalu
(7621kg/ha), DRRdhan-45 (11285kg/ha), BPT-5204 (9209kg/ha) and GGV-05-01 (10671kg/ha).
The promising lines identified in the current study will be evaluated in station trials followed by
multi location or large scale trials and promising entries will be released in Karnataka state as a
Biofortified paddy variety.
P 2.9:

Effect of micronutrients on seed yield and seed quality in green gram
(Vigna radiata L.)
G.S.Pawar, P.A.Kachare, P.B.Kardile&V.D.Solunke
Seed Technology Research Unit, VNMKV, Parbhani (M.S.)
Email: gsp.mau@rediffmail.com; godawarikadam@gmail.com

An investigation was undertaken during kharif 2017-18 in the department of Agricultural
Botany, VNMKV, Parbhani to find out the response of micronutrients application on plant growth,
seed yield and seed quality attributes in greengram cv. BM-2003-2. Five different micronutrients
viz. zinc, boron, molybdenum, manganese and cobalt were applied in different concentrations,
consisting of ten treatments viz. soil application of Zn (10 & 25kg/ha zinc sulphate, zinc chelate @
500g/ha) and B (5 & 10 kg borax/ha), seed treatment of MO (Ammonium molybdate @ 5g/kg) and
CO ( cobalt nitrate @ 1g/kg), foliar spray of Mn (Magnanese dioxide @ 0.5 %), mixture of all
nutrients and a control . Application of 25 kg ZnSO4 / ha, 10 kg borax/ha and micronutrients
mixture resulted in enhancement of plant growth and yield characteristics viz. plant height, number
of branches, number of pods, number of seeds and 100 seed weight.The highest seed yield of
1198.4kg/ha was obtained with application of micronutrients mixture followed by the application of
borax @ 10kg/ha (1098.4kg). Moderate effect were observed with application of Zn and Mo in
respect of these traits. Most of the seed quality attributes viz. germination, field emergence, seedling
growth, seed vigour , germination % , viability (TZ test) and electrical conductivity were non
significantly enhanced by application of micronutrients.
P 2.10:

Low rainfall and genetic makeup of parents: key determinants of rancid behaviour
in pearl millet

Purva Asrani1, R. Dinesh Kumar1, Ansheef Ali1, Vinutha T1, Ranjeet R. Kumar1, S.P. Singh2, C.
Tara Satyavathi3, Suneha Goswami1, Shelly Praveen1
1
Division of Biochemistry, Indian Agricultural Research Institute, Pusa campus, New Delhi
2
Division of Genetics, Indian Agricultural Research Institute, Pusa campus, New Delhi
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AICRP, Jodhpur
Email: shellypraveen@hotmail.com
Pearl millet is blessed with higher nutrient and mineral content.Itsability to grow under high
temperature and drought conditions makes it an ideal choice for the farmers to cultivate it where
stressful conditions persist for longer time.The full potential of this crop is being limited due to
hydrolysis and oxidation of lipids contributing to rancidity in pearl millet. For understanding rancid
behaviour, we have evaluated 93 diverse genotypes based on lipid hydrolysis and oxidation.
Evaluation of total fatty acids and other acids has been done in flour and presented as
Comprehensive Acid Value (CAV). Similarly oxidative products has been evaluated and presented
as Comprehensive Peroxide Value (CPV). Besides this activities of two enzymes (Lipase; involved
in hydrolysis and Lipoxygenase; involved in oxidation) have also been estimated. On analysing all
the above parameters, a correlation has been developed and CPV10 (CPV at 10th day) was selected
to develop rancidity matrix which was further classified into green (low rancid; CPV10 value
ranging from 1-60), orange (medium rancid; CPV10values ranging from 61-90) and red (high
rancid; CPV10 values ranging from 91-140). Rancid categories are being used to identify the most
suitable pearl millet growing area.Zone A1(annual rainfall <400mm)was found to have most of the
genotypes falling in green, low rancid category. Additionally, genetic makeup of parents of 83
hybrids were also evaluated and we have found female parents are contributing more to the rancid
behaviour than male parents. These research findings holds an importance in identification of the
best geographical region in cultivation of low rancid genotypes, selection of parents in production
of low rancid hybrids and selection of genotypes for production of millet based foods with an
extended shelf life.
P 2.11:

Different Starch fractions in colored rice (Oryza sativa L.) genotypes influencing
the Glycemic Index
Sandeep Raja, D1, KrishnaVeni, B2 and Sridevi, P3
1
AICRP on PHET, Bapatla, 2ARS, Bapatla, 3Agril. College, Bapatla
Email: dsandeepraja@gmail.com

Rice (Oryza sativa L.) is the most important cereal crops and staple food of over
half of the world’s population. As the primary dietary source of carbohydrates, rice plays an
important role in meeting energy requirements. Now-a-days, with sharp increase in life-style related
health problems and consumer’s awareness about functional foods, research has been focussed on
health and beneficial effect of different cereal’s starches. In the present study, eighteen
ricegenotypes possessing red, black and light brown pericarp colors were estimated for total starch,
amylose content, Rapidly Digestible Starch (RDS) & Slowly Digestible Starch (SDS) and Resistant
Starch (RS) at AICRP on PHET, Bapatla. Low amylose content was exhibited by BPT 3137
(16.4%) while Matta Triveni recorded maximum value (27.4 %) followed by Samyuktha (26.36 %)
and Harsha (25.4%). All other genotypes recorded intermediate amylose content which is desirable.
Genotypes showed wide range of variation for total starch ranging from 53.16% (BPT 2858) to
81.78% (BPT 3145). Among the genotypes tested, RDS is minimum in BPT 2848 (49.75%) and
maximum in BPT 2776 (65.97%) whereas SDS varied from 32.21% (BPT 2858) to 43.34% (BPT
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2848). Like RDS, SDS is expected to be completely digested in the small intestine, but for one or
other reason it is digested more slowly, resulting in slow and steady release of blood glucose.
Hence, genotypes with high SDS values will have low GI and are desirable for inclusion in diabetic
diet. Other genotypes which recorded high SDS include BPT 2270 (42.84), BPT 2660 (41.14) and
BPT 5204 (41.02). The RS escapes enzyme hydrolysis in small intestine and act as fibre. It is
beneficial for bowel health and plays important role in lowering blood cholesterol level. Among the
genotypes, minimum RS content was observed in Jyothi (1.1%) while maximum RS was
manifested by BPT 2848 (3.97%) followed by BPT 3111 (3.52%), BPT 3145 (3.41%) and BPT
2595 (3.21%).Among the genotypes, the Glycemic Index (GI) ranged from 49.05 (BPT 2848) to
70.2 (BPT 3143). Other genotypes which recorded low GI include BPT 2270 (53.26), BPT 5204
(54.44), BPT 2660 (54.18) and BPT 3139 (54.13). All these genotypes also recorded high SDS and
RS values. These results indicate that genotypes possessing high SDS and RS content will manifest
lower GI and the inverse relationship of RDS with resistant starch is observed.
P 2.12:

Abnormal transition of mango floral primordial into fruit bud during
malformation disorder: A malady of metabolic disturbance in mango plant due to
biotic and abiotic stresses
Varsha Rani
bhardwajvarsha83@gmail.com

Mango is truly acknowledged as ―King of fruits in India because of its unique flavor and aroma. It
finds multiple uses in raw, ripe and processed form. Mango is an important source of income and
livelihood not only for the mango growing farmers but also for the nation in terms of foreign
exchange. Mango based agro industries are showing negative growth in domestic and international
trade because of poor quantity and quality of fruits. Deadly disorder reported as malformation is
major cause of this setback. This malady is categorized into vegetative and floral, with floral
malformation being considered more fatal as affected panicles produce abnormal flowers hindering
fruit set. The most established etiology for this disorder is suspected to be surge of ethylene
production in the plant under stress condition which causes metabolic disturbance and in turn bring
about ultrastructural abnormalities in floral bud making it unfit for bearing fruit. The change in
developmental activity during transition from floral primordium into fruit bud was revealed through
botanical microtomy report in healthy and malformed floral bud of var. Chausa in reference to level
of endogenous ethylene in the plant.
P 2.13:

Expression analysis of zinc transporter genes in Oat (Avena sativa L.)

K. K. Dwivedi, Varsha Chaturvedi, S. Ahmed, R. P. Sah, Manoj Chaudhary, K. K. Singh and R.
Gajghate
ICAR-Indian Grassland and Fodder Research Institute, Jhansi, (UP), 284 003, India
Email: dwivedi1976@gmail.com
Zinc deficiency is a well documented problem in food and forage crops, reducing the probability of
nutrition security. Deficiency of zinc reduces the normal growth, production and reproduction of an
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animal, which often limits the performance of the animals. Therefore efforts to improve the
nutritional quality of feed and fodder for nutrient security of livestock in present scenario. The
present investigation involved the study of expression of zinc transporters genes (OsZIP1, OsYSL2
and OsYSL6) through quantitative real time PCR and qualitative semi-quantitative PCR in Oat. The
study involved the selection of appropriate zinc transporter genes from NCBI and their expression
analysis. Three transporter genes specially OsZIP1, OsYSL2and OsYSL6 studied in control plant
(Zinc insufficient) and treated (Zinc sufficient soil) in plant part such as leaf, stem and root. The
expression of OsZIP1 in treated leaf and stem was more observed as compare to control whereas
there is no change in root expression. The expression of OsYSL2 was more in leaf and root as
compare to control. The expression of OsYSL6 was higher in treated stem and root as compare to
control. These result suggested that OsZIP1, OsYSL2 and OsYSL6 in oat is a oat zinc transporter
may be responsible for the Zinc transportation.
P 2.14:

Influence of shelf-life on rice grain quality

N. Siromani, Rajesh K, J. Veerendra, Jyothi Badri, M. Sheshu Madhav, P. Raghuveer Rao and D.
Sanjeeva Rao
ICAR-Indian Institute of Rice Research, Rajendranagar, Hyderabad 500030, TS, India
Email: sraodurbha@gmail.com

Shelf-life or aging of rice is the time gap between harvest and consumption. It is a complicated
process involving physical, chemical and biological changes that rely on storage conditions.
Generally, paddy is stored under ambient conditions and aged rice is preferred for consumption.
Thirty one varieties were cultivated during the wet season of 2018. The harvested paddy was shade
dried and stored in cloth bags at room temperature. Every month for a period of six months, enough
amount of paddy collected from the same lot was subjected to selective grain quality analysiskernel length after cooking (KLAC), elongation ratio (ER), gel consistency (GC), alkali spreading
value (ASV) and AC. In addition, amylopectin, protein, brain oil and oryzanol contents were also
estimated. KLAC and ER increased marginally in 13 varieties, decreased slightly in four varieties
and were stable in others. ASV was stable in 18 varieties, decreased from high to intermediate
(DRRDhan 48 & 49) and high to low in Vikramarya. GC gradually increased from medium to hard
(Ajaya and DRRDhan 38), soft for 3 months (Sona, Sonasali and Sugandhamati) and increased to
hard and was stable (DRR Dhan 39 & 45, ISM, Sampada, Swarnadhan). Protein content decreased
with shelf-life in all the varieties and it showed marked variation in comparison with amylose and
amylopectin contents. Oryzanol and total bran oil contents varied among the varieties and during
aging.
P 2.15:

Genetic Variability, heritability and genetic advance for yield, yield attributing,
Iron and Zinc concentrations in unpolished rice (Oryza sativa L.) of MTU1010 X
BR2655 RILs

Ramya Rathod1, Suman K2, Madhubabu P2, Subbarao LV2 ,Neeraja CN2
1
Department of Genetics and Plant Breeding, College of Agriculture (PJTSAU), Rajendranagar,
Hyderabad - 500030, Telangana, India.
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Indian institute of rice research, Rajendranagar, Hyderabad - 500030, Telangana, India
Email: ramyarathod.5@gmail.com, cnneeraja@gmail.com

Biofortification of rice is considered as one of the sustainable strategies to overcome the problem of
micronutrient deficiencies prevalent in developing countries. For developing biofortified rice
varieties, genetic characterization of the donors for high iron and zinc is a pre-requisite. To estimate
the genetic variability parameters, a set of 190 F8 recombinant inbred lines (RILs) of the cross
MTU1010
X
BR2655
was
evaluated
under
field
conditions
at
Indian Institute of Rice Research Farm, Rajendranagar, Hyderabad, India. The experiment was laid
out in a randomized block design with three replications during kharif, 2016. High Phenotypic
Coefficient of Variation (PCV) and Genotypic Coefficient of Variation (GCV) values were
observed for plant height (20.13 & 20.02), number of filled grains per panicle (30.52 &
30.44),1000-grain weight (20.95 & 20.43) and grain zinc concentration (20.24 & 20.07)
respectively. PCV were slightly higher than the corresponding GCV estimates for all the traits
studied indicating that the characters were less influenced by the environment. Therefore, selection
on the basis of phenotype alone can be effective for the improvement of these traits. High
heritability coupled with high genetic advance as per cent of mean was observed for plant height
(92.63% & 38.16%), number of filled grains per panicle (99.44% & 62.62%), 1000-grain weight
(86.06% & 37.06%), grain yield per plant(90.20% & 26.65%), grain iron concentration (96.44%
&33.14%) and grain zinc concentration (98.81% & 39.03%) respectively indicating the influence of
additive gene action, as such simple selection would likely be effective for improvement of these
traits. The remaining traits were mostly under the influence of non-additive gene effects as they
recorded low to moderate estimates of genetic advance and hence hybridization or mutation
followed by selection in later generations would improve these traits.
P 2.16:

Characterization of heterozygous lines of rice landrace ‘Chittimuthyalu’
Suman K, Madhubabu P, Ramya Rathod, Subbarao LV, Neeraja CN
ICAR-Indian Institute of Rice Research, Hyderabad-500030, India
Email: cnneeraja@gmail.com

Chittimuthyalu an aromatic landrace with small slender grain and has niche market as it is
considered as special rice during Indian festivals. With its high zinc content in polished rice, it is a
check genotype for high zinc (Zn) in Biofortification trial of All India Coordinated Rice
Improvement Project. The heterozygosity of landraces is a known phenomenon and is also observed
in Chittimuthyalu. Phenotypic observations led to the identification of twelve segregates (named as
MCM1 to MCM12) in Chittimuthyalu accession and were maintained individually since 2016. EDXRF analyses showed wide variation for iron (Fe) and Zn content and MCM3 has high Fe in brown
(14.4ppm) and polished rice (6.9ppm). Zinc content ranged from 17.87 to 20.3ppm in brown and
12.69 to 15.5ppm in polished rice among 12 segregates. Morphological variations in colour of seed
and presence of awns were also noted. Expected positive correlations were observed among Fe and
Zn in brown and polished rice. The Zn in polished rice (ZPR) and other traits showed wide variation
among segregates. ZPR correlated with Zn in brown rice and also with plant height, tillers number,
panicle number, panicle length, kernel width, Fe in brown and polished rice. But no correlation was
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observed for ZPR with flag leaf length and single plant yield. Twenty SSRs have shown
polymorphism out of 50 RM markers and the 12 segregates were finger printed. The present study
indicates the importance of purification of donor landraces genotype for the proper deployment in
breeding programs.
P 2.17:

Assessment of in vitro protein digestibility in pigeon pea

Deepanyeta Goswami, Navita Bansal, Prachi Tyagi, Dineshkumar R., Rama Prashat G., Archana
Singh, Shelly Praveen, Vinutha T.
Division of Biochemistry, Indian Agricultural Research Institute, New Delhi, 110012
Email:shellypraveen@hotmail.com, vinuthabiochem@gmail.com
Adequate nutrition is a basic human need. India being a food secure country, the major challenge
today is nutritional security. A huge proportion of people is malnourished. Proteins can be obtained
from plants or animals. But due to several cultural & economic reasons, animal protein is not
preferred by all. An alternative to improve the nutritional status is to supplement the diet with plant
proteins where pulses play an important role. Pigeon pea can be grown with least inputs and is of
high nutraceutical value. It is rich in starch, protein, calcium, manganese, crude fiber, trace elements
and minerals. The protein content is reported to be 17 -24 % for whole grains and 21-28% for split
seeds. The quality of proteins is as important as the quantity, which can be assessed on the basis of
essential amino acid score and protein digestibility. In vitro digestibility in terms of Protein
Digestibility-Corrected Amino Acid Score (PDCAAS) evaluates the quality of a protein based on
both the amino acid requirements of humans and their ability to digest it. The samples are first
digested by pepsin in dilute HCl followed with trypsin and chymotrypsin in a neutral buffer to
simulate the physiological conditions of gastric and intestinal digestion. Amine groups of the amino
acids exposed by digestion are quantified with ninhydrin assay. When corrected for the relative
reactivity of certain α-amino acids, an in vitro digestibility score is calculated. This digestibility
score, in conjunction with the essential amino acid analysis of the sample, is used to calculate the
PDCAAS. In our study we have found that the protein digestibility is 53.9% for PA-16 variety of
pigeon pea.
P 2.18:

Development and evaluation of biofortified groundnut lines for productivityand
disease resistance

M. P. Jadhav1, M. K. Pandey2 and R. S. Bhat1
1
Department of Biotechnology, University of Agricultural Sciences, Dharwad 580 005
2
Center of Excellence in Genomics & Systems Biology (CEGSB), International Crops
Research Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad 502 32
Email: bhatrs@uasd.in
Groundnut (2n=4x=40),is well known as “Poor man’s nut” as it provides us carbohydrates
(564 K calories/100 g of kernels), edible oil, proteins and more than dozens of vitamins and
minerals. Higher content of oleic acid, a monounsaturaed fatty acid (MUFA), improves the frying
stability of oil and offers the health benefits.We have developed the advanced breeding lines
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withhigh oleic acid content using marker-assisted selection (MAS) and marker-assisted
backcrossing(MABC) in the background of two elite groundnut cultivars; GPBD 4 and G252,
which have 45-52% oleate. Of the two homeologous genes (ahFAD2A and ahFAD2B) responsible
for high oleate, the mutant allele at ahFAD2B was transferred from SunOleic 95R with ∼80% oleic
acid. GPBD 4 and G2 52 naturally carried the mutant allele at ahFAD2A. After two cycles of
backcrossing, thehomozygous BC2F4 lines were identified using the allele-specific PCR for
ahFAD2B. They were also confirmed for high oleate using Near Infra-Red Spectrometer
(NIRS).Further, evaluation of the advanced generationlines during the kharif 2019could identify
some disease resistant [early leaf spot (ELS), late leaf spot (LLS) and rust] lines with improved
productivity compared to their respective recurrent parents. They were also genotyped with a panel
of 10 SNPs linked to ahFAD2B (1),LLS (4) and rust (5) resistance using kompetitive allele specific
PCR (KASP) genotyping assay. The oil, oleic acid and linoleic acid content of these lines ranged
from 41.81-52.15%, 60.89-81.99% and 3.41-20.56%, respectively.Promising lines are being tested
under the station trial for variety development.
P 2.19:

Biotransformation based metabolite profiling method for estimation of daidzein
metabolites and Daidzein Reductase activity of Probiotic bacteria to enhance their
bioavailability
Minnu Sasi, Sandeep Kumar, Raja Rani, Shelly Praveen, Anil Dahuja
Division of Biochemistry
ICAR-Indian Agricultural Research Institute, New Delhi-110012, India
Email:minnusasi1991@gmail.com, ad_bio@yahoo.com

The intestinal microflora plays a major role in the metabolism and bioavailability of dietary
isoflavones in soybean. Equol, a metabolite of the soy isoflavone-daidzein, is activated exclusively
by intestinal bacteria, Equol has structural similarity to estradiol-17-β and act as selective estrogen
receptor modulator. The microbiological conversion from Daidzein to Equol consists of three steps
of enzymatic reactions via compound Dihydrodaidzein. System suitability for Reversed-phase
liquid chromatographic (RPLC) separation was tested. Chromatographic separation were achieved
by using a gradient elution on a C18 column (250mmx4.6mm, 5μm particle size, 100A pore size) at
400C. Mobile phase comprising acetonitrile and water, and UV detection at 248.7nm for daidzein,
276nm for Dihydrodaidzein and 281.9 nm for equol, was employed. Among different combinations
of solvents used, better resolution of the peaks was obtained for 30%ACN and 70 %water. Better
resolution and shape of the peaks were found at flow rate of 1 mL min-1 rather than at flow rates of
0.6 and 0.8 ml min-1. Further, screening of 24 strains of both aerobic and anaerobic probiotic
bacteria including Lactobacillus, Bifidobacteria, Lactococcus, Slackia and Eggerthella sp. were
performed for their β-glucosidase and Daidzein Reductase enzyme activities using HPLC. Among
the probiotic bacteria, Lactococcus garvieae has shown significantβ-glucosidase and Daidzein
Reductase activity.Gene expression analysis indicates that Daidzein Reductase expression was
higher in Lactococcus garvieae. If bioactive aglycone-daidzein can be converted to the equol form
in soy foods, it can offer many health benefits to humans.
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P 2.20:

Comparative expression of rice metal-nicotianamine transporter OsYSL2 gene in
grain filling panicles of genotypes varying in Zn/Fe content

Sonali Bej, K Suman, Krishnakanth T, N Arun Prem Kumar and C N Neeraja
ICAR-Indian Institute of Rice Research, Rajendranagar, Hyderabad, Telangana, India.
Email: cnneeraja@gmail.com
Biofortification is a feasible as well as cost-effective way of increasing the nutrient content in staple
crops to provide nutrition to populations who have limited access to diverse nutrient-rich non-staple
diets. Rice, being the most consumed staple crop worldwide for daily dietary nutrients is the
principal target for biofortification. Understanding the mechanism of Zn/Fe uptake, translocation
and accumulation in grains is of utmost important to identify the candidate genes for development
of improved varieties. In the present study, we have selected 12 genotypes viz. IARI-3, Zinco Rice,
DRR Dhan 45, CR Dhan 310, EdavamkudyPokkali, RRG-4, RRG-10, ARB-6027, Chittimuthyalu,
BPT 5204, Swarna and IR64 based on their differential Zn and Fe grain content. The comparative
expression of the Fe(II)-Nicotianamine transporter gene OsYSL2 was studied in the grain filling
panicles of the selected genotypes grown in field conditions, with yield-check variety MTU1010.
OsYSL2 belongs to yellow stripe 1 (YS1)-like gene family (OsYSLs) and has been reported to be
involved in long distance transport of Fe and its accumulation in grains. Our study also showed
positive correlation of the level of expression of OsYSL2 at grain filling seeds with the Fe content
in both brown and polished grains, which confirms the role of OsYSL2 gene in Fe accumulation in
matured seeds.
P 2.21:

qFe7.1 for iron in brown rice identified consistently from Swarna/O.nivara
introgression lines

Tripura Venkata V.G.N, Malathi S, Krishnam Raju A, Venkateswara Rao Y, Sukumar M, Gowthami
C, Divya B, Sanjeeva Rao D, Mangrauthia SK , Sarla Neelamraju
ICAR- National Professor Project, ICAR-Indian Institute of Rice Research, Hyderabad
Email:sarla_neelamraju@yahoo.com
Iron deficiency is a widespread human dietary problem and particularly for the rice eating
malnourished children and women in Asia. Introgression lines derived from elite x wild crosses
with increased iron (Fe) and zinc (Zn) levels are useful in gene discovery and biofortification
programs.A total of 91 backcross introgression lines (BILs) derived from Swarna/ O. nivara
IRGC81832 were evaluated for iron and zinc concentration in three years (wet seasons 2014, 2015
and 2016) using XRF. Genotype data of 102 polymorphic SSRs was used for QTL mapping using
ICIM v4.1 software. In 2014, Fe ranged from 5.6ppm to 12.7ppm and Zn from 8.4ppm to 23.3ppm,
in 2015 Fe ranged from 5.3ppm to 11.8ppm and Zn from 7.7ppm to 21.7ppm and in 2016 Fe ranged
from 6.2ppm to 12.3ppm and Zn from 8.5ppm to 25ppm. In all years line 90K (NPK36) showed
highest Fe range from 11.8 to 12.7ppm compared to 9-9.6ppm in Swarna. In all, 8 QTLs were
identified on chromosome 4, 5, 7 and 8 in 3 years. Only one QTL qFe7.1 between RM118 and
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RM248 was identified in each year with phenotypic variance from 15% to 25 %. O. nivara allele
increases Fe. The candidate gene OsHMA7 identified from Madhukar x Swarna RILs earlier
(Kappara et al 2018; Plant Science 276, 208-219) is only 800Kb upstream of RM118. Such
consistent major effect QTLs are useful to identify candidate genes and also use in breeding
programs on biofortification.
P 2.22:

Effect of agronomic supplementation of Iron and Zinc on their accumulation in
Sorghum grains

Venkateswarlu R1, Niharika G1, Chavan U D2, Hariprasanna K1
1
ICAR-Indian Institute of Millets Research, Hyderabad, India; 2Department of Food Science and
Technology, Mahatma Phule Krishi Vidyapeeth, Rahuri, India
Email:venkat@millets.res.in
Minerals are essential elements for all living organisms. They are involved in structural,
regulatory and catalytic roles. Plant grains supply the important minerals required for healthy
development and wellbeing of humans. By far, Iron deficiency anemia is most common among
anemia types in children and pregnant women in India especially in economically poor vegetarians.
Paddy rice is the staple food of a large population in India and polished rice is considerably low in
Iron (5-15 ppm). Biofortification is a practical strategy to improve mineral content in food grains. In
our effort to biofortify Iron and Zinc in Sorghum grains, an experiment was conducted by
supplementing Iron and Zinc as slurry to soil and as foliar spray on plants. Seven popular varieties
of Sorghum were included in the study in RBD with 3 field replications during 2017-18 and 201819. Iron and Zinc content of the grains was determined by atomic absorption spectrometry after
microwave digestion. Significant difference (p<0.05) for Iron and Zinc was not found among
control, foliar spay and soil slurry treatments for all the genotypes in the study. Significant
difference was found for Iron and Zinc content between the varieties due to genetic effects. The CV
(%RSD) for triplicates of each variety was in the range of 0.5 to 15% which could be attributed to
the effect of plant microclimate on mineral accumulation. In conclusion, soil slurry and foliar spray
application of Iron and Zinc had no influence on Iron and Zinc content in Sorghum grains evaluated
in this study.

P2.23

Assessing the bioremediation potential of arsenic tolerant bacteria in rice

Bishun Deo Prasad1, and Sunil Kumar2, Sangita Sahni3
1
Dept. of Molecular Biology and Genetic Engineering,
2
Dept. Soil Science and Agriculture Chemistry, Bihar Agricultural University, Sabour, Bhagalpur813210,
3
Dept. of Plant Pathology, TCA, Dholi, Muzaffarpur- 843121
Email: bdprasadbau@gmail.com
Arsenic contamination in soil and irrigated water in Southeast Asia including India is a major
catastrophe, the consequences of which exceed most other man-made disasters. A plethora of
research articles and news paper link human health is at high risk due to intake of arsenic.
82

NCIPBB 2019
Application of in insecticides, rodenticides has further worsened the arsenic contamination. Rice is
a major contributor to As intake in humans, because rice is mainly cultivated in anaerobic paddy
soil, where arsenite [As(III)] is more available. Due to high level of arsenic (As) solubility, its
removal from contaminated soil and water is quite difficult. Microorganisms have developed
different mechanisms to transform more toxic form of arsenic i.e., arsenite to less toxic form
arsenate. The conversion of As(III) to As(V) (arsenate) might be an effective approach for arsenic
mitigation as As(V) is less soluble and less toxic. However, merely the conversion of arsenite to
arsenate will not solve the purpose as it decrease the absorbance of phosphate in plants. The
strategy to identify microorganism which can convert the arsenite to arsenate as well as having
phosphate solubilization power will be quite useful. In present investigation we have identifed the
bacterial isolates which has potential to convert As(III) to As(V) and has plant growth promoting
properties including phosphate solubilising power. Microbiological tests indicate that arsenic isolate
is a Gram negative, bacillus shaped, aerobic, motile bacterium. The pot experiment and filed
experiment clearly indicates the reduced absorption of arsenic in straw and seeds of isolate treated
rice plants. Significantly reduction in arsenic absorption was observed in straw and seeds of isolate
treated rice plants grown in arsenic contaminated soil. The isolate also showed high level of
phosphate solubilization activity and antifungal activities in rice. Therefore, isolated strain of
bacteria can be used in reducing the arsenic absorption rice and showed resistance against fungal
pathogens.
P 2.24:
Correlation and Path Analysis Studies for Zinc and Iron In Swarna x Type 3 RIL
Population of Rice
D. Shivani1,2, C. Cheralu2, C.N. Neeraja1 V. Gouri Shankar2
1
ICAR – Indian Institute of Rice Research, Rajendranagar, Hyderabad – 500030.
2
Department of Genetics and Plant Breeding, College of Agriculture, PJTSAU, Rajendranagar,
Hyderabad.
Email :shivani.42agrico@gmail.com
The present study was undertaken with the objective to determine the degree of association
between yield, yield attributing traits and grain Zinc and Iron concentration in Swarna x Type 3 RIL
population of rice. 100 RIL population were evaluated for identifying their efficiency with respect
to ten characters. The correlation studies revealed that grain yield per plant showed strong positive
significant association with plant height and 1000- seed weight. Positive non- significant
association of grain yield per plant was observed with days to 50 per cent flowering, panicle length,
number of filled grains per panicle and significant negative correlation was observed for grain iron
and zinc concentration. A critical analysis of the results by path analysis revealed that the traits
1000 grain weight, numbers of filled grains per panicle, number of productive tillers per plant, grain
iron concentration, grain zinc concentration, days to 50% flowering and plant height were directly
influencing the grain yield per plant. Hence, these traits were considered as important attributes in
formulating selection criterion for achieving desired targets.
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P 2.25:

Effect of dehulling on the nutritional, antinutritional, functional and in-vitro
antioxidant properties of millets from Rayalaseema region
CV Ratnavathi
ICAR-IIMR
ratnavathi@millets.res.

The effect of natural processing method dehulling on neutraceutical, antinutritional and in-vitro
antioxidant properties of total 17 genotypes of five small millets ( foxtail, little, kodo, proso and
barnyard millet) cultivated in Rayalaseema region of south India were investigated. The nutritional
properties were determined by evaluating the proximate composition (starch, protein, fat), minerals
(calcium and magnesium), trace elements (Iron and zinc) and total phenolic content (TPC), total
flavonoid content (TFC), while the in- vitro antioxidant property was also investigated by the
2,2‐diphenyl‐1‐picrylhydrazyl (DPPH) free radical scavenging activity. Antinutritional factors such
as phytic acid and tannin were also estimated. Whole and dehulled grain phenolic acids were
identified and quantified by using Ultra fast liquid chromatography (UFLC), the analytes were
identified as derivatives of benzoic acid and cinnamic acid. Experimental analysis concluding that
dehulling of the grain affected the nutraceuticals, antinutritional and antioxidant properties of
millets when compared with the whole grain millets.
P 2.26:

Probing phosphate starvation responses in tomato germplasm for improving
phosphate use efficiency
Rahul Kumar, Rajat Srivastava, Akash, Naorem Reagan, StutiKujur, SuvajitBasu
PTRL, Department of Plant Sciences, University of Hyderabad, 500046, India
Email:rksl@uohyd.ac.in

Modern crop varieties are dependent on high input of chemical fertilizers for their maximum yield.
Phosphorous (P), together with nitrogen and potassium, is one of the main nutrients of the
conventional chemical fertilizers used in agriculture. Due to poor absorption of P by roots in the
soils, 50-70% of the total applied P often remains inaccessible to plants. Given the fact that P
deposits are finite and unevenly distributed globally, and that P is often a limiting factor for plant
growth and development, there is an urgent need to develop crops with higher P-acquisition
efficiency or better recycling/use efficiency (PUE). Therefore, understanding the genetic basis of
PUE in plants is vital. In our laboratory, screening of tomato germplasm under phosphate deficiency
revealed variability in phosphate starvation responses in different genotypes. Comparison of
transcriptomes of 7-day-old and 15-day-old tomato seedlings of Pusa Ruby, grown with high or low
P, revealed up- and down-regulation of 1275 and 772 genes, respectively, under P starvation. While
316 genes were found to be commonly up-regulated, only 84 genes were down-regulated at the two
time points under P starvation. Gene Ontology (GO) and KEGG enrichment analysis of
deferentially expressed genes revealed an over-representation of ‘metabolic pathways’ and
‘biosynthesis of secondary metabolites’ pathways. Proteomics of tomato seedlings at the same time
points further supported the findings of the transcriptome analysis. Altogether, we identified several
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interesting candidates which could possibly regulate PUE in tomato. Functional characterization of
several such candidate genes is in process.
P 2.27:

Variabilty Studies in pea nut(Arachis hypogaea L.)

Nandu S Kahate1 , Leena B. Parihar2, V. N. Toprope3
1
Assistant Professor, D P College of Agriculture, Dahegaon, Vaijapur, Aurangabad, Maharashtra
2
Ph. D Scholar, Dr. PDKV, Akola, Maharashtra
3
Associate professor, College of Agriculture, Ambejogai, Beed, Maharashtra.
Email: nandukahate@gmail.com
The present investigation was carried out at Oilseeds Research Station, Latur with 25
genotypes of groundnut including five checks viz., JL-24, TAG-24, LGN-1, JL-220 and AK-159
with view to study the genetic parameters, character association, and path coefficient analysis. The
observations were recorded on selected five plants for seventeen characters viz., pod yield per
plant,kernel yield per plant, test weight, shelling per cent, oil content, harvest index, late leaf spot
severity, stomatal frequency per mm2 (adaxial and abaxial), stomata length (adaxial and abaxial),
stomata breadth (adaxial and abaxial), non reducing sugar, reducing sugar, SCMR and phenol
content. The mean performance revealed that the genotypes viz., GPBD-4, LGN-123, LGN-184,
RHRGS-06083 and JL-776 had high pod yield and yield contributing characters like kernel yield,
shelling per cent, oil content, test weight and also recorded sufficient amount of morphobiochemical
traits like non reducing sugar and phenol content with less LLS severity, stomatal frequency per
mm2 (adaxial and abaxial), stomata length (adaxial and abaxial), stomata breadth (adaxial and
abaxial), reducing sugar and average SCMR. Therefore these genotypes can be exploitable as high
yielding and LLS disease resistance. The estimates of genotypic and phenotypic coefficient of
variation indicated that maximum GCV and PCV were observed for LLS severity followed by pod
yield, kernel yield per plant, reducing sugar and non reducing sugar. The estimates of heritability
was appreciably high for LLS severity, stomatal frequency per mm2 (adaxial and abaxial), test
weight, stomata length (adaxial and abaxial), reducing sugar, non reducing sugar, phenol content,
oil content, stomata breadth (adaxial and abaxial), pod yield per plant, kernel yield per plant and
SCMR. The genetic advance as per cent of mean was appreciably high for LLS severity, reducing
sugar, pod yield per plant, harvest index, kernel yield per plant, stomata breadth (adaxial, abaxial)
and non reducing sugar.
P 2.28:

Biofortification of food grains to alleviate malnutrition

Srikanth Bathula1, Naresh Babu Prathi1
Professor Jaya Shankar Telangana State Agricultural University, Hyderabad-30, Telangana
Email: srikanthbathula369@gmail.com
“Biofortification” refers to nutritionally enhanced food crops with increased bioavailability to the
human population that are developed and grown using modern biotechnology techniques,
conventional plant breeding, and agronomic practices. It is a feasible and cost-effective means of
delivering micronutrients to populations that may have limited access to diverse diets and other
micronutrient interventions. “Hidden hunger,” the cause of inadequate intake of key micronutrients,
85

NCIPBB 2019
is a major problem globally affecting around 2 billion people, and 30–40% of it is caused by iron
(Fe) deficiency anemia (IDA) which can be prevented by recent accomplishments in genetic
biofortification. Genetic biofortification in rice can be addressed by: (a) enhanced uptake, (b)
increase translocation to grain, (c) specialization of Fe storage toward endosperm, (d) decrease of
anti-nutritions, and (e) increase of bioavailability. Cereal grain micronutrient content can be
enriched through agronomic biofortification, which is a fertilizer-based application method to soil
or to plant foliage. A recent development in the genome editing tool, Clustered Regulatory
Interspaced Palindromic Repeats (CRISPR) approach can be used to achieve the increase of
micronutrients in grain. Vitamin A deficiency is responsible for around 4500 preventable child
deaths daily, and Golden Rice, biofortified with provitamin A, has proven potential as a costless
intervention where rice is the staple food crop. Research has been carried out to increase Betacarotene, Phytoene, Iron and Zinc in rice and Provitamin A, Carotenoids, Iron, Phytic acid and
Amylose content in wheat. In future all the transgenic, breeding and agronomic approaches should
integrate so that even transgenic biofortified varieties can be released.

Theme 3: Molecular Breeding and Genomics
P 3.1:

Root anatomical, biochemical and physiological regulations in Saccharum
spontaneum roots under low temperature stress acclimation
S. Dharshini, T. S. Sarath, C. Mahadevaiah, C. Appunu
Divison of Crop Improvement, ICAR-Sugracane Breeding Institute, Coimbatore
Email:cappunu@gmail.com

Sugarcane (Saccharum sp.) hybrids belonging to the Poaceae family is cultivated for sugar and
biofuels across the world as well in India. Low-temperature (LT) stress is known to restrain
sugarcane productivity in sub-tropical regions significantly. During LT stress, susceptible sugarcane
varieties show abnormalities including photosynthetic rate reduction, changes in membrane
structure and accumulation of reactive oxygen species (ROS). Plants employ different approaches
to encounter LT stress for successful survival. Cold tolerant plants show upregulation of genes
related to biochemical and physiological parameters. In this study, roots of Saccharum spontaneum
grown under low temperature (10°C) were collected at different time intervals (0h, 3h, 6h, 12h, 24h,
and 48h) to understand root anatomical alterations, biochemical and physiological mechanisms
regulated under LT conditions. Biochemical (proline, malondialdehyde, catalase, superoxide
dismutase, peroxidase) and physiological parameters (total chlorophyll content, photochemical
efficiency) were extensively studied using the samples collected at five time points. As a result, S.
spontaneum roots displayed no significant difference in root anatomy and physiological parameters.
In addition, the proline content rose significantly with the extension of treatment time and reached
its peak at 48h. The activity of catalase, pereoxidase and superoxide dismutase indicates that ROSscavenging enzymes were greatly involved in the detoxification of ROS induced by LT stress in S.
spontaneum roots. These results indicate the stability of membrane structure and cold-tolerant
properties of S. spontaneum clone IND 00-1037 roots upon LT stress.
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P 3.2:

SSR based molecular profiling in chilli (Capsicum annuum L.) genotypes
K.V. Lakshmi, M.Padma, B.Neeraja Prabakar, P. Saidaiah, S.R. Pandravada
SKLTSHU, Rajendranagar, Hyderabad-500030
Email: dpg@skltshu.ac.in, chittitalli95@gmail.com

Augmenting the plant genetic resources and exploiting them in various crop improvement
programmes finds germplasm characterization to be indispensable. Chilli, being a member of the
family Solanaceae with genus Capsicum owns abundant genetic diversity. The current
investigation was intended to describe the genetic divergence in 40 accessions of Chilli
(Capsicum annuum L.). A total of 32 simple sequence repeats (SSRs) markers were assessed to
generate binary data profiles, out of these, 29 markers were instructive with scorable and
reproducible banding patterns. 100% polymorphism was accomplished across the genotypes with
these 29 markers. The polymorphic information content value amid the genotypes varied from
0.19 to 0.98. Dendrogram constructed by Unweighted Pair Group Method with Arithmetic
Averages method categorized 40 genotypes into 4 major clusters. Hirkani and SRS 13578 showed
highest similarity (89%). NIC 19967 and SR 6514 were found to be least similar or highly
divergent. Therefore, the present research findings unveils characterization, categorization and
differentiation of chilli by describing genetic variation amongst the 40 chilli genotypes . This may
further be advantageous for genome mapping, marker assisted selection, crop improvement and to
develop new plant varieties in chilli.
P 3.3:

Evalution of some physico-chemical characteristics of salt tolerant rice varieties
Nand Kumar1, Saurabh Tripathi1, Deepika Kannaujia1
Department of Agricultural Biochemistry
Email:dips29deepika@gmail.com

An experiment was conducted during kharif season of 2016-2017 at crop research Farm
Nawabganj, Chandra shekhar Azad University of Agricultural and Technology, Kanpur for
evaluation of some physic-chemical characteristics of 10 rice varieties which were analysed for
their physical and chemical qualities. The varieties taken were DRR-46, DRR-45, CSR-43, HRI196, NDR-359, 27P36, 27P63, B/V243, T-93. In Physical characteristics like moisture content, test
weight, hulling and milling percentage were studied. The highest moisture content was found in
HRI-196 and lowest in B/V-243. The test weight was found in NDR-359 and lowest in T-93. In
chemical characteristics in variety DRR-46 and DRR-45 have highest protein content and lowest in
T-93. The protein value ranged from 7.87 to 6.36% while starch content ranged from 79.80 to
77.21%. The highest starch value found in genotype DRR-46 and lowest in T-93.
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P 3.4:

Identification of the genomic regions linked to dormancy related traits using bulk
segregant analysis in rice (Oryza sativa.L)

D. B. K. V. Mani, B. Krishna Veni, V. Roja and S. N. Umar
Department of Genetics and Plant Breeding, Agricultural College, Bapatla 522101, Andhra
Pradesh
Email: krishnavenirru@gmail.com
Seed dormancy and germination are complex traits influenced by many genes and environmental
conditions. As this trait is influenced by climatic factors, screening of cultivars and selection on the
basis of phenotyping is problematic. Therefore, markers linked to genes associated with dormancy
could be useful tool in marker assisted selection in order to develop the cultivars with resistance to
pre-harvest sprouting. The population consisting of 119 homozygousre combinant inbred lines from
a cross between BPT 2231 (non-dormant parent) and MTU 1001 (dormant parent) were grown in a
simple lattice design with 2 replications at Agril. College Farm, Bapatla during kharif 2018-19.
Data was collected on 10 yield components and dormancy related traits. Based on phenotyping
results, among the RIL population, 32 lines were categorized as strongly dormant, 42 lines as
moderately dormant and 45 lines as weakly dormant at 10 days after harvesting. A total of 188 SSR
markers were utilized for parental polymorphism survey and the results revealed that 10 markers
were polymorphic between the parents. In order to detect the major effect genomic region
associated with dormancy trait, a strategy of combining the DNA pooling from selected segregants
and genotyping was adopted. Two bulks possessing distinct and contrasting phenotypes were
prepared (i.e., low dormancy bulk and high dormancy bulk) based on germination (%) of RIL
population phenotyped at 5 days and 10 days after harvesting and also on two physiological
parameters studied viz., total soluble sugars and free amino acids. Ten polymorphic markers were
used for screening of parents (MTU 1001, BPT 2231) Bulk A and Bulk B along with individuals of
F6:7 population used in respective bulks.
The results obtained from the DNA pooling of phenotypic extremes based on percentage of
germination and other dormancy related traits revealed that out of ten markers studied, four markers
RM346 (chromosome7), RM256 (chromosome 8), RM7051 (chromosome4) and RM10793
(chromosome1) clearly distinguished low dormant bulks from high dormant bulks as that of the
parents. The F6:7 progenies were genotyped with these four primers (RM346, RM22565, RM7051
and RM10793) to study their possible association with dormancy. Segregation pattern with marker
RM 346 recorded a high dormancy allele of donor in 43 plants and low dormancy allele of recipient
was amplified in 47 lines. Similarly, with RM 22565 marker, 67 lines showed donor allele and 52
lines manifested recipient allele. The marker RM 7051 recorded 57 lines having similar alleles as
that of dormant parent MTU 1001 and 58 lines showed similar amplicon size of non-dormant parent
BPT 2231. Likewise, the amplification pattern of RM 10793 marker revealed that 67 lines
manifested similar alleles to that of the dormant parent while 42 lines reported similar alleles as
that of non dormant parent BPT 2231.To determine the strength of association between the putative
markers and the respective phenotypes, single marker analysis was carried out using phenotyping
(germination % at 5 and 10 days after harvesting, free amino acids and total soluble sugar) and
marker genotyping data. The results revealed one marker i.e., RM22565 exhibited significant
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(P<0.0001) association with germination (%) at 5 days after harvesting located at a mapping
position of 5,796,298-5,796,574bp (5 cM) with the genes linked to the dormancy related traits
indicating that the chromosomal region linking to marker RM 22565 on chromosome 8 may be
associated with dormancy. Out of the 4 polymorphic markers used in the present study, RM346 is
notified as a dormancy linked marker from previous studies. The other 3 markers viz.,RM 22565,
RM7051 and RM 10793 were not reported in the earlier studies. Hence, these three markers may be
identified as novel markers linked to dormancy suggesting their utilization in the future marker
assisted breeding programmes.
P 3.5:
To access the nutritive value & biochemical quality of cereals
Mamta Sahu1, Khalil Khan2 & H.G. Prakash3
Directorate of Research , C.S.Azad University of Agricultural & Technology, Kanpur .U.P.(India)
Email.com: mamtacsa@gmail.com
Wheat (Triticum aestivum L.) is a major cereal crop in the world which acts as a source to make
difficult products such as bread, biscuits, cookies & chapatti etc. in the Indian diet. It is a staple
food of human nutrition &its also used in the straw form as a food for the cattle. Wheat has richer
nutritive value than the other cereals such as rice, maize, jowar &bajara. China is the largest
producer of wheat followed by India. The contribution of this crop is about 20% of the total calories
of the world people who depends upon the chapatti so that it is known as ‘’king of cereals’’. Last
ten years , an increase the demand of rice & wheat nearly about fifty million tones. At major scale
wheat share approximately 30% of daily protein requirement & more calories to world diet. On the
basis of nutrition , wheat consists of protein 12.60-14.00% ,fat 1.50-1.90%,68-71 g carbohydrate,
dietary fibre,12.20% , 360 Kcal energy & 39 mg calcium,2.39 mg magnesium,842 mg
phosphorous,6.26mg of iron . Wheat is the only crop which contain higher amount of carbohydrate
in the form of wheat flour and present as a starch. The minor component which is present in the
wheat flour is Pentasans. In the wheat flour, arabinoxylans has a unique quality to immobilize water
& form viscous solutions or gels by covalent cross linking. Another most important factor of wheat
is protein, which is very helpful to prepare good chapatti by improving the quality of wheat flour.
In the grain of wheat 80-85% of total protein is gluten which consists of prolamin &gluten . Its
quality & quantity helps & analyse the baking quality of the flour.
P 3.6:

Elucidating genes in signaling mechanisms for drought tolerance in pigeon pea
(Cajanus cajan (L.) Mill sp.)

K. Padmalatha, B. Sarkar, Y. Varalaxmi, M. Vanaja, Arun K Shankar, M. Maheswari
Division of Crop Sciences, ICAR-Central Research Institute for Dryland Agricuture, Hyderabad
Email: padmalathakk@gmail.com
Stomatal movements controlled by Abscissic acid (ABA) and Calcium signaling pathways
constitute one of the primary responses to water deficit in plants. In this context studies on
application of ABA were initiated in Pigeon pea, an important dryland crop. Morpho-physiological
and molecular analysis of the ABA response was initiated in two genotypes of Pigeon pea
contrasting in their drought response. Our expected outcome would be to investigate the candidate
89

NCIPBB 2019
genes which might be involved in ABA dependent or independent pathways imparting drought
tolerance. Concentration of ABA, methods of application, effective stage of the crop, identification
of related transcription factors are some of the crucial aspects being analyzed.
P 3.7:

Development and the large-scale testing of the foliar disease resistant marker assisted backcross (MABC) lines of groundnut

R. S. Bhat1, S. B. Yeri1 , R. M. Kolekar1 , H. M. Meghashree1 , H. M. Ragashree1 , M. Sukruth1 ,
M. P. Jadhav 1 and Kenta Shirasawa 2
1
University of Agricultural Sciences, Dharwad 580 005, India
2
Department of Frontier Research, Kazusa DNA Research Institute, Chiba 292-0818, Japan
Email: bhatrs@uasd.in
DBG 3 and DBG 4 were developed from the two elite varieties of groundnut JL 24 and TMV 2,
respectively using marker-assisted backcross (MABC) breeding for improving late leaf spot (LLS)
and rust resistance. DBG 3 and DBG 4 were tested in the station trial over three seasons, and multilocation trial over seven locations during two seasons. Apart from being resistant to foliar diseases,
the two backcross lines recorded marginal yield increase over the respective recurrent parents.
Foreground selection could confirm the presence of the favourable alleles at the foliar disease
resistance-linked marker loci on A03 and A02 chromosomes. Background selection through
ddRAD-Sequencing revealed the recovery of recurrent genome to the tune of ~95%. Scanning
electron microscopy indicated the difference for the stomatal aperture and sporulation between the
resistant and the susceptible genotypes. Large-scale testing and seed multiplication are under
progress for variety development and commercial release. Also, these backcross lines are being
improved for oleic acid content for better human health and oil quality.
P 3.8:

Breeding wide compatible restorer lines through inter-subspecific hybridization

K. Sruthi1, A.S. Hari Prasad1, K.B. Eswari2, P.Senguttuvel1, P.Revathi1, K.B. Kemparaju1,
M.Sadath Ali1, P.Koteswara Rao1, Ch.Damodhar Raju2, M. Sheshu Madhav1, R.M.Sundaram1 and
A. Dhandapani3
1
Crop Improvement Section, ICAR-Indian Institute of Rice Research, Hyderabad.
2
College of Agriculture, Professor Jayashankar Telangana State Agricultural
University (PJTSAU), Hyderabad.
3
National Academy of Agricultural Research Management (NAARM), Hyderabad.
Email: kanneboinasruthi30@gmail.com
In the present study, to exploit the greater inter subspecific heterosis present between the indica x
tropical japonica germplasm, nearly 100 promising indica tropical japonica derivative lines were
developed through pedigree method of breeding by crossing promising restorers with tropical
japonica lines. These indica tropical japonica derivative lines were screened for restorer (Rf4 and
Rf3) and wide compatibility (S5n) genes using reported candidate gene specific markers viz., RMSPRR9-1 (Pranathiet al. 2016) for Rf4, RMS-SF21-5 (Pranathiet al. 2016) for Rf3 and S5n INDEL
(Sundaram et al, 2010) for S5n were used. Out of 100 promising genotypes, two genotypes viz.,
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IJD34 derived from a cross between RPHR1096 and IRGC 66755 and IJD38 derived from a cross
between IBL-57 and IRGC 66651 were identified with three gene combination (Rf4/Rf3/S5n) for
restoration ability (Rf4/Rf3) and wide compatibility (S5n). These two lines were used in crossing
programme to test the field performance for restoration ability and wide compatibility and also to
study the efficiency of marker assisted screening. Generated F1s are being evaluated for heterosis
studies. These two lines are supposed to qualify as potential restorers with good restoration ability
and spikelet fertility could be utilised in hybrid breeding programme to develop heterotic hybrids.
P 3.9:

Genetic diversity of oil palm (Elaeis guineensis) germplasm using SSR markers
M. V. B. Venu, G. Prasanna Kumar, B. Kalyana Babu
ICAR-Indian Institute of Oil Palm Research, Pedavegi-534 450, West Godavari (Dt),
Andhra Pradesh
Email: venubvm@gmail.com

The oil palm (Elaeis guineensis) belongs to thefamilyArecaceae which is commonly known as
African oil palm. In the present study we studied the analysis of genetic variationamong selected
dura and pisifera oil palmgenotypes using microsatellite markers. CTAB Extraction Method was
used for DNA is extraction from 44 oil palm germplasm of selected dura and pisifera plants.Twenty
polymorphic SSR oil palm markers are used forassessment of polymorphism and genetic diversity
analysis among Oil palm genotypes. The 20 oil palmSSR markers yielded 35 scorable alleles, the
number of alleles ranged from 1 to 4at an average of 2.1 alleles per locus. The SSR
locusSMG00016 is found to have maximum number of allele (4) followed by loci SPC00065,
SMG00217, and SPSC00163 (3 allele each). High amount of similarityexisted between dura71 and
dura108 germplasm followed bydura7 and dura30 germplasm.High amount of dissimilarity existed
between dura4 and dura30 genotypes with 44% dissimilarity followed by dura5 and dura14, dura5
and dura7 genotypes. The dendrogramgenerated through UPGMA analysis grouped all the 44oil
palm germplasm into 2 major groups A and B. Theclustering of the oil palm genotypes is largely
basedon their dissimilarities. Highly dissimilar dura (D78) and pisifera (P77) (42%) genotypes can
be used in high yielding breeding programmes.
P 3.10:

Identification of QTLs for drought tolerance and yield related traits in maize
(Zea mays L.)

M. Maheswari, Y.Varalaxmi, B. Sarkar, M. Vanaja, P. Satish, S.K. Savita, N. Ravi Kumar, N.
Jyothilakshmi, S.K. Yadav, and M. Prabhakar
ICAR - Central Research Institute for Dryland Agriculture, Santhoshnagar, Hyderabad, Telangana
Email: vlaxmig99@gmail.com
Identification of QTLs linked to stress tolerance and yield related traits is the most promising
approach for improving grain yield under water-deficit stress conditions. Rainfed maize is often
subjected to yield losses due to water-deficit stress. In this context, a mapping population (RILs)
with the cross HKI161 × SNJ201126 has been developed with contrasting genotypes especially for
water relations trait. This RIL population consisting of 264 inbred lines was field phenotyped and
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genotyped with SSR markers for tolerance to water-deficit at anthesis-silking stage. Phenotyping
was done for twenty morpho-physiological and yield related traits under well-watered and water
stressed conditions for two seasons. Data was analyzed and genetic linkage groups were constructed
with the statistical software QTL IciMapping V4.1. A logarithm of odds (LOD) score of 5.0 was set
to make the linkage groups. Thirteen traits each for well-watered and water stress conditions
detected a total of 171 QTLs. These QTLs were distributed on all chromosomes. QTLs for traits
such as leaf temperature, canopy temperature depression, relative water content and seed yield with
high LOD score were identified which could captured high phenotypic variability for these traits.
The study identified major QTLs for water relations, photosynthesis and yield which may
eventually be useful for candidate gene identification as well as marker assisted selection for
improvement of these traits.
P 3.11:

Investigation on plant growth promoting and potential salt tolerant rhizobacteria
isolated from Konark coast, Odisha, India

Berhanu Girma1,2, Sangeeta Bag3, Sasmita Mohanty4, Lopamudra Ray1,5, Gopal Chowdhary1#.
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4
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5
School of Law, KIIT, Bhubaneswar-751024,
Email:gkchowdhary@kiitbiotech.ac.in
One-third of global agricultural land is salt-affected and it is limiting the sustainability and
productivity of the ecosystem. Plant growth-promoting rhizobacteria can be a potential solution to
this problem playing a key role in the sustainable agricultural system by improving soil fertility,
nutrient uptake, stress tolerance and ultimately enhancing crop yields. However, usage of PGPR in
alleviating stress is limited and requires further investigation. In this work, we isolated and
characterize PGPR strains from salt-affected rhizospheric soil of rice fields, Konark, India followed
by investigating their ability to impart stress tolerance using IR64 rice variety. The isolates were
identified by morphological, biochemical, physiological and molecular analysis. A total of 323
colonies were obtained by pure culture technique. From these, 16 bacteria strains were selected on
the basis of colony uniformity and color for further studies. Based on their biochemical
characterization, three isolates namely KBG1, KBG6.2 and KBG7 were selected for 16S rDNA
sequencing and to further evaluate their performance for promoting in vitro seed germination,
morphological and physiological parameters with different levels of salt concentrations. Our finding
suggests that when salt-treated seedlings were co-treated with rhizobacterial strains, their
adaptability and growth performance were improved and selected rhizobacterial strains were found
to be effective even at 200 mM salt concentration. The data suggest that the plant growth-promoting
rhizobacterial strains could be of significance in alleviating salt stress.
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P 3.12:

Identification of novel genetic resources for sheath blight tolerance from mutant
lines of Samba Mahsuri

P. Gopi1, G.S. Laha2, B. Vishalakshi1#, K. Divya1, L. Swathi1, P.V. Srividya1, B. Suneel, R.M.
Sundaram, H.K. Patel3, R.V. Sonti3 and M. Sheshu Madhav1
# Presenting Author
1
Biotechnology division, Indian Institute of Rice Research, Rajendranagar, Hyderabad
2
Pathology division, Indian Institute of Rice Research, Rajendranagar, Hyderabad
3
CSIR- CCMB, Tarnaka, Hyderabad
Email: sheshu24@gmail.com
Samba Mahsuri (BPT 5204) is a popular high-yielding rice variety with good cooking quality but it
is highly susceptible to various biotic and abiotic stresses. Sheath Blight (ShB) is one of major
diseases caused by Rhizoctonia solani which effects 50-60% yield loss. To obtain novel resistant
sources for ShB, EMS induced mutant population was developed in the genetic background of
Samba Mahsuri. In the present study, we screened 5000(M2) mutant lines for ShB resistance and
identified 40 promising lines. Out of 40 lines, 13 showed tolerance against 10 most virulent diverse
R. solaniisolates collected from various hotspot regions of India. Among them, three lines (SB5,SB-8 and SB-6) showed resistance with a mean score of 2.84,3.24 and 3.28 whereas Samba
Mahsuri (wild type), TN1 (susceptible check) and Tetep (resistant check) showed mean score of
9.0,9.0 and 4.45 respectively, indicating the identified lines has significant level of tolerance to
ShB. Further, these three lines were also screened at four hotspot locations of India which also
revealed the similar level of tolerance. To identify mutated loci, MutMap analysis was performed in
resistant and susceptible bulks of F2 population derived from BPTXSB-5 (best tolerant entry) and
found a peak region of SNP index at chromosome-1 ranging from 40.1Mb to 41.0Mb. 33 SNPs
were identified, of which only three were in exonic region. Validation of SNPs, thereby
identification of candidate genes having correlation to the tolerance is in the progress. The
characterized mutant lines can be served as genetic resources in rice breeding programme.
P 3.13:

A major QTL for flag leaf area on chromosome 1 of rice identified from Oryza
nivara

G. Haritha1, Ch. Gowthami1, M. Suchandranath babu1,B. Kavitha1,R. Madhusudhana2, B. Divya1,
S.K. Mangrautia1, N. Sarla1
1
ICAR- Indian Institute of Rice Research, Rajendranagar, Hyderabad 500 030, India,
2
ICAR-Indian Institute of Millets Research, Rajendranagar, Hyderabad, 500 030, India
Email:sarla_neelamraju@yahoo.com
Rice flag leaf is the main photosynthetic organ and plays a key role in grain yield. The introgression
lines derived from wild species are important pre-breeding material for precise mapping of
quantitative trait loci (QTL). In this study a stable back cross introgression line IL65 (Swarna/O.
nivara- BC2F6) was used to map flag leaf related traits. Based on the genetic map containing 110
polymorphic simple sequence repeats the linkage map spanned a total length of 885.5cM with an
average distance of 12.3cM. A total 11 QTLs were mapped for flag leaf related traits on two
chromosomes with each QTL explaining 3 to 21% phenotypic variance (PV). Interestingly, a novel
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region (RM8094-RM9) that controls many traits was identified on chromosome 1. The QTLs
qSPAD1.2, qSPAD1.3 for SPAD, qFLL1.1, qFLL1.2 for flag leaf length, qFLW1.2, qFLW1.3 for
flag leaf width, qFLA1.1, qFLA1.2 for flag leaf area, qPH1.1, qPH1.2 for plant height, qDF1.1,
qDF1.2 for days to flowering and qHI1.2, qHI1.2 for harvest index were also co-located in the same
chromosomal region between RM8094 and RM9. Among these, one major effect QTL qFLA1.1 for
flag leaf area was identified between RM8094 and RM5638 and the trait enhancing QTL allele was
from O. nivara. The chromosome segment substitution lines (CSSLs) with the corresponding
segment from O. nivara had a higher SPAD, FLL, FLW and FLA than Swarna. Indicating the
12Mb region (RM8094-RM9) on chromosome 1 contains major QTLs for flag leaf related traits and
can be considered for breeding rice varieties with higher flag leaf area, photosynthetic rate and grain
yield.
P 3.14:

Identification and expression analysis of Rhizoctonia solani induced microRNAs
in sheath blight disease tolerant and susceptible rice genotypes

Ramakrishna Chopperla1, Talluri Bhaskar Rao1, Naresh Babu Prathi1, Madhu Pusuluri2, S.M.
Balachandran1 and Satendra K. Mangrauthia1
1
ICAR-Indian Institute of Rice Research, Hyderabad, India
2
International crops research institute for semi-arid tropics, Hyderabad, India
Email: skmdrr@gmail.com
As a cereal crop, over three billion people have rice as most commonly consumed staple food, and
it stands for 50 to 80% of their regular calorie intake. However, rice production is pretentious
globally by a variety of biotic and abiotic stresses. Rice sheath blight disease caused by a soil born
saprotrophic plant parasite fungus Rhizoctonia solani is one of the most destructive diseases for
which reliable and durable host plant resistance is not known. There is urgent need to accelerate the
research focus on regulatory genes for their possible utilization to manage this disease. MicroRNAs
(miRNAs) are ~21-24 nucleotide non-coding regulatory RNAs that play key role in susceptibility or
resistance reaction against pathogens. In this study, we performed RNAseq analysis of two tolerant
and four susceptible rice genotypes to discover the microRNAs induced by sheath blight disease
pathogen R. solani. Using bioinformatics analysis and stringent criteria of miRNAs prediction, we
identified a total of 88 novel and ~273 known miRNAs in both infected and control samples. The
common and excusive microRNAs expressed in susceptible and tolerant rice genotypes were
identified. qRT-PCR expression analysis of miRNAs and their target genes under control and
infected condition revealed some of the candidates which were differentially regulated in
susceptible and tolerant genotypes. One such microRNA Osa-miR2878-5p was cloned and
expressed in plant system to establish its role in sheath blight resistance response. This study will
decipher the regulatory mechanisms of host-pathogen interaction in Rice-R.solanipathosystem.
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P 3.15:

Epigenetics of Phosphorous use efficiency in rice
Prathap V 1, Suresh Kumar and Aruna Tyagi
Division of Biochemistry, Indian Agricultural Research Institute, New Delhi.
Email: prathuv1994@gmail.com

Rice is one of the most important cereal food crops in the world. Unfortunately, it is sensitive to
various abiotic and biotic stresses which result in a significant yield loss. Phosphorus is one of the
major plant nutrients, often becomes a limiting factor for plant growth and development. Epigenetic
modifications are regulating gene expression by altering the accessibility of DNA to the
transcription machinery. So far, investigation on epigenetics of phosphorus use efficiency has not
been studied. This study involves mapping of DNA methylation, transcriptome and proteome under
phosphorus sufficient and deficient conditions in the contrasting rice genotypes such as NIL for
pup1 (NIL15, NIL45, NIL23 are P deficient tolerant) and Pusa44 (susceptible to P deficiency).
Since phosphorus is a key component of nucleic acid, lipids, and protein, phosphorus deficiency
stress would affect the metabolism of these macromolecule. The plants were grown in hydrophonic
condition at different levels of P (O%, 25%, 50%, 75% and 100%) in glass house condition. The P
stress in plants were analysed by estimating the acid phosphatase activity and dry biomass content
of shoot and root. As expected, acid phosphatase activity incresed in both leaves and roots of all
NILs as P stress lelvel increases. The root biomass is incresed with increded P stress level in all
NILs. This suggest that root growth incresed to obtain the P from the deeper soil. The shoot
biomass was found to be decreased more in Pusa44 with increased P stress compare to all NILs.
P 3.16:

GC-MS analysis and DNA barcoding in Roxburgh’s Cherry: a
medicinal plant

Alok Kumar Giri, Biswajit Jena, Bhagyashree Biswal, Laxmikanta Acharya
Molecular Biology and Genetic Engineering Lab, Centre for Biotechnology, School of
Pharmaceutical Sciences, Siksha ‘O’ Anusandhan (Deemed to be University), Kalinganagar,
Ghatikia, Bhubaneswar, 751003
Email:laxmikantaacharya@soa.ac.in
Eugenia roxburghii DC is one of the underutilized medicinal plants belonging to family myrtaceae.
The plant is distributed in tropical coastal areas of India and Srilanka. For its delicious fruit, this
plant is also known as Roxburgh’s cherry. The plant is used in curing of diabetes, piles, diarrhoea,
and dysentery and has anticancer and antibacterial activity. Like other Eugenia species, the plant
has several phytochemicals and secondary metabolites, which attribute for the medicinal property of
the plant. In order to find the active principles present in the plant we conducted GC-MS analysis of
the methanolic extract ofEugenia roxburghii fresh leaves.Twenty eight compounds were identified
from the analysis out of which the major compounds were Caryophyllene, trans-α-Bergamotene,
1,4,7,-Cycloundecatriene, 1,5,9,9-tetramethyl-, Z,Z,Z-, "Naphthalene, 1,2,3,4-tetrahydro-1,6dimethyl-4-(1-methylethyl)-, (1S-cis)-, α-Cubebene, 13-Docosenamide, (Z)-,"2-Propen-1-one, 1(2,6-dihydroxy-4-methoxyphenyl)-3-phenyl-, (E)- etc. However, Caryophyllene was found to be the
most abundant compound with highest percentage (45.93%) of peak area. The species of Eugenia
are often confusing for nontaxonomist for identification. So we have used DNA barcoding
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technique for identification of Eugenia roxburghii. We have amplified a fragment of ~450bp of
rpoB (RNA Polymerase Beta subunit) region. So from the present investigation, identification and
chemical fingerprinting of Eugenia species was done which can be help in proper utilization of
Eugenia roxburghii.
P 3.17:

In vitro plant regeneration from pedunclar explants of Eryngium foetidum L.
and assessment of clonal fidelity using RAPD and ISSR markers

Biswajit Jena, Bhagyashree Biswal, Alok Kumar Giri, Laxmikanta Aharya
Molecular Biology and Genetic Engineering Lab, Centre for Biotechnology, School of
Pharmaceutical Sciences, Siksha ‘O’ Anusandhan (Deemed to be University), Bhubaneswar,
Odisha-751003
Email: laxmikantaacharya@soa.ac.in
Eryngium foetidum L., a biennial herb has been used tremendously as a medicinal plant mostly in
tropical regions of the world. It possesses a wide range of ethno-medicinal uses including treatment
for ear ache, burns, hypertension, fevers, fits, asthma, stomach ache, constipation and other
medicinal aspects. Its wide area of ethno-medicinal uses and the growing sector of ayurvedic
medicine have increased demand of the plant. Hence there is an essential need for conservation and
cultivation of this plant for future. There are reports of in-vitro generation of the plant from nodal,
leaf and root explant. But there has been no report of pedunclar plant regeneration. Here, an
efficient large-scale clonal propagation protocol has been designed using pedunclar part derived
from green house maintained plants. Murashige and Skoog’s (MS) media addition with 3.0 mg/litre
N6-benzyladenine (BA) was found optimum for shoot proliferation with 100 % proliferation
frequency and 6.75 shoots per explant. Successive shoot cultures were established by repeated subculturing on a fresh medium after each yield of newly formed shoots. Root development can be
seen at a rate of 100 % root growth and 17.75 roots per shoot in MS medium substituted with 1.0
mg/litre Indole-3-acetic acid (IAA). The plantlets were successfully transferred to soil after
acclimatization. Random amplified polymorphic DNA (RAPD) and Inter-simple sequence repeats
(ISSR) were used for validating the genetic fidelity of the in vitro generated plants after analysis
revealing a homogeneous amplification profile for all in-vitro plants analysed against the mother
plant.
P 3.18:

Deciphering genomic regions and transcripts associated with complete panicle
exsertion using novel Samba Mahsuri mutant source

B. Suneel1,P.Gopi1, M.S.Madhav1, J.Karteek1, Md. Ershad1, Kalyani M. Barbadikar1, G.S.Laha1,
R.M. Sundaram1, L.V. Subba Rao1, V. Ramanjaneya Reddy1, H.K.Patel2, and R.V. Sonti2
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2
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Incomplete panicle exsertion reduces grain yield and raises disease incidence in rice. Samba
Mahsuri panicles were partially covered by flag leaf (3-4cm), leads to10-20% decrease in the total
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crop yield. Complete panicle emergence is a typically and quantitatively very important
morphological trait, which influences the emergence of panicle out of flag leaf, leads to increase in
the total crop yield. The mechanism and activity of the complete panicle exsertion (CPE) during
developmental stages in rice crop is still largely unexplored. To overcome this problem,
mutagenesis of rice variety Samba Mahsuri was initiated and identified several stable mutants
having CPE trait. Using F2 mapping population derived from one of the mutant (TI-109), four novel
and reproducible QTLs (qCPE-4, qCPE-11a, qCPE-11b and qCPE-12) were identified on different
linkage groups for CPE trait. Among these QTLs, qCPE-11 contribute majority (41 %) to the trait.
We also performed mutmap (NGS based mapping approach) analysis and identifiedtwo unique
regions; one is on chr-8; another is on chr-11 where in the SNP index reached to 1.0. Mutmap data
correlated with qCPE-11 region where in cluster of homozygous SNPs(36) were identified. Further,
using RNA-seq data, we identified up regulation of three unique transcripts in the major QTL/
mutmap identified region indicating the involvement of these transcripts in the CPE trait.
Validation of SNPs, transcripts for further understanding the trait is in the progress, which
eventually aid in improvement of CPE trait for rice improvement.
P 3.19:

Dissecting genetic architecture of blast resistance in finger millet Eleusine
coracana L. Gaertn.)
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Finger millet is one of the few crop that feature novel genetic traits viz., unique nutritional
advantage, many health benefits and environmental sustainability requiring lower inputs. Blast
disease is a major biotic constraint affecting yield and quality. The three RIL (F5) populations VR
708×GPU 48 (400), GPU 28×KM 252 (360) and PR 202×GPU 48 (360) were screened for blast
disease across hotspots Almora, Bengaluru, Coimbatore and Vizianagaram during rainy season of
2013 and 2014 using augmented design. A significant genotypic variance estimates for all the three
blast phases. Presence of higher G×E for neck and finger blast was noticed. A positive association
between neck and finger blast was observed. Along with 16(8+8) extremely resistant and
susceptible RILs of GPU 28 × KM 252 populations, 8 known (4 resistant + 4 susceptible)
accessions including GPU 28 and KM 252 were sequenced with Illumina HiSeq 1000 platform. The
high quality sequence reads were assembled and annotated. A total of 352631 SNPs from 45618
tags were identified and among them 144 SNPs were found common between resistant and
susceptible group. A total of 67 SNPs were subjected to functional annotation in a Plant Resistant
Gene (PRG) database, most of hits found in rice, wheat, maize, barley, tomato RGAs. A total of 67
SNPs were designed for SNP genotyping through KASPar assay, 52 SNPs were amplified, 11 SNPs
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are consistently differentiating resistant and susceptible genotypes on validation panel and these
validated SNPs will hasten the process of blast disease resistance breeding in India.
P 3.20:

DNA amplification of high yielding late duration rice variety Karjat 10
M. P. Gawai, R.L. Kunkerkar, M. H. Keluskar, S. B. Bhagat and P. M. Haldankar
Regional Agricultural Research Station, Karjat, Raigad.
Dr.Balasaheb Sawant Konkan Krishi Vidyapeeth
Email: mahendragawai76@gmail.com

Rice is not only a major staple food item but also a way of life for millions of the people. Over the
years study to increase rice production transformed the state from food deficit to net surplus. The
rice crop is overwhelmingly important for the food nutritional and livelihood security for half of the
human race. The total area under rice in the state is 15.57 lakh ha with an annual rice production of
32.46 lakh tones. The rice culture KJT 1-1-12-24-1-13 is late duration, dwarf stature, non-lodging,
high yielding, long slender, grain type rice variety. The variety evolved from cross between SKL
23-31-42 X KJT 8-6-42-52-53 through pedigree method of selection at Regional Agricultural
Research Station, Karjat. The variety exhibited 21.43 %, 16.4%, 14.38% and 21.30% higher grain
yield over the checks in station, state, all India and adaptive trials respectively. It showed excellent
milling (69.98%), head rice recovery (61.61%), intermediate amylose content(25.52%) and alkali
spreading value (4.8) with transluent grains and excellent cooking quality. It has been observed
moderatly resistant to neck blast, BLB and steam borer with an avarege yield of 5.0 to 5.2 tonnes
amplification of this rice variety was done in comparison with the popular rice variety Karjat 2
having late duration by using SSR marker in QIAxcl advanced capillary Gel Electrophoresis using
24 different SSR markerand allelic data revealed coinciding base pair for both Karjat 2 and Karjat
10 rice varieties.
P 3.21:

QTL mapping for grain cooking quality traits from advanced back cross inbred
lines of Samba Mahsuri (BPT5204) x Oryza rufipogon
Gowthami Chandu, Divya B, LV Subba Rao, SK Mangrauthia, N.Sarla
ICAR- Indian Institute of Rice Research, Hyderabad, India
Email id:sarla_neelamraju@yahoo.com

Rice cooking quality is important for consumer acceptance and drives market demand. Backcross
inbred lines (BILs) derived from elite x wild crosses are very useful for genomic studies and
introgression of novel genes/ alleles to breed for quality traits. In this study,131 BC4F10 BILs of
BPT5204/ Oryza rufipogonWR119 were evaluated for 13 grain cooking quality traits; hulling,
milling, head rice recovery, kernel length, kernel breadth, length/breadth ratio, volume expansion
ratio, water uptake, kernel length after cooking, kernel elongation ratio, alkaline spreading value,
amylose content and gel consistency. 64 QTLs for these traits were identified in the BILs using
genotype data of 133 genomewide polymorphic SSRs. Phenotypic variance (PV) of these 64 QTLs
ranged from 1.7 to 16.5 % and LOD value from 2.5 to 31.9. O.rufipogon alleles were favorable in
72% of QTLs for traits HULL,MILL, KL, KB, LB, WU, KLAC, ASV, AC and GC. 9 major effect
QTLs qHUL2.1, qKB2.1, qKB10.1,qLB2.1, qLB3.1 qWU 2.1, ,qKLAC5.1, qGC4.1, and qGC5.1
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were identified with high PV values of 16.2%, 16.0%, 13.3%, 16.5%,16.0%, 15.7%,14.9%,11.4%
and 13.4% respectively. 3 QTLs qKLAC5.1, qGC 5.1, and qKL5.1 are co-located at RM 3683 –
RM3695 on chromosome 5. These QTLs with major effects from O. rufipogon are useful for
functional genomics and gene discovery.
Acknowledgements:ICAR-NPTC project 3019 (NPTC/FG/05/2672/33) funded by Indian Council
of Agricultural Research, New Delhi, India.
P 3.22:

Identification and Characterisation of a New Bacterial Blight Resistant Gene from
Oryza nivara

Hajira SK, Dilip T, Pragya Sinha, MastanbeeSk, Harika G, Anila M Pranathi K, Kousik MBVN,
Punniakoti E, Rekha G, Chaitra K, Swapnil K, Ravindra K, Ayyappa das M, Laha GS,
Balachandran SM , Sundaram RM
Email: rms_28@rediffmail.com
To develop and characterize the new bacterial blight (BB) resistance, 326 introgression lines were
developed using wild species into the genetic background of PR114 and Pusa 44 and were screened
for BB resistance. Stringent phenotyping and genotyping led to the identification of four resistant
introgression lines (PAU695, PAU747, PAU1061 and PAU1077), which showed promising
resistance and do not possess any of the known genes. Among these lines, PAU1061 (from O.
nivara) was selected, as it showed immune level of resistance when screened against six virulent
isolates of the BB pathogen. Based on the resistance spectrum, it was speculated that PAU1061 may
harbour novel BB resistance and was crossed with BB susceptible variety, MTU1010. 68 true F1s
were identified based on analysis with parental polymorphic SSR markers. Among the 524 F2
plants, 381 were observed to be resistant and 143 were susceptible (3:1 ratio) and Chi-square test
(χ2 =1.45) revealed that a single dominant gene controls the resistance against BB in PAU1061,
tentatively named as XaHjt. It was then mapped with the help of molecular markers across the
genome of rice. While many recombinants were observed with respect to markers located on
different chromosomes except Chromosome 1, interestingly, RM11570, RM3143, RM11616 and
RM11518, which are located on Chr.1L, exhibited co-segregation with resistance with lesser
number of recombinants. Further analysis reveals that RM11518 and RM11570 are located 3cM
and 2cM, respectively away from the gene. The functionality of the gene, XaHjt needs to be studied
further by fine mapping and in-silico analysis.
P 3.23:

QTL mapping of yield traits in elite introgression lines from Swarna / O.nivara
Kavitha Beerelli, Divya Balakrishnan and Sarla Neelamraju
ICAR- Indian Institute of Rice Research, Rajendranagar, Hyderabad 500 030, India.
Email:sarla_neelamraju@yahoo.com

Two high yielding and stable back cross BC2F8 introgression lines 166S [IET27223] and 14S
[IET26772] were crossed to generate F2-4 mapping populations to identify yield QTLs. 174 F2 plants
were raised in kharif 2015, F3 families in rabi 2016 and F4 families in rabi 2018 with 3 replications.
Phenotypic data from F2 and F3 plants was taken for 17 yield related traits and from F4 for 8 yield
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related traits. Parental DNA was tested for polymorphism using 830 SSRs. Linkage mapping and
QTL analysis was done in F2, F2:3 and F2:4 using IciMapping v4.1. In F2, 21 QTLs were identified on
chromosomes 1, 2, 3, 4, 5, 6, 7, 8, 9 and 11 for 20 yield- related traits. In F3, 18 QTLs were
identified for 18 yield traits. In F4, 17 QTLs were identified for 8 yield traits. Phenotypic variance of
QTL ranged from 1.9 to 15.01%. Two major QTLs qPH6.1, qPH1.1 for plant height explained
12.54% and 13.01% and one major QTL qTGW6.1 for thousand grain weight explained 15.01% PV
respectively. Two QTLs qSPY4.1, qSPY6.1 for single plant yield showed high additive effect from
the male parent 14S. qTGW8.1 is being fine mapped as it was detected consistently in all three
generations with PV 6.1 to 9.8% and O. nivara allele increased TGW. Four lines showed
significantly higher yield than the higher yielding parent 14S. Significantly different lines with
major yield QTLs will be utilized in fine mapping and identification of genes for yield
improvement.
P 3.24:

Marker-assisted introgression of genes conferring resistance to bacterial blight,
blast and yield enhancing genes into the genetic background of the elite rice
variety, Swarna.

Kousik B V N, Punniakotti E, Rekha G, Harika G, Chaitra K, Hajira SK, Swapnil K, Ravindra Kale,
Dilip T, Aleena D, Pranathi K, Ayyappa das M, Anila M, JayammaP,Pragya Sinha, Mastanbee SK,
Abdul Fiyaz R, Srinivas Prasad M, Balachandran SM , Voleti SR and Sundaram RM
ICAR-IIRR, Rajendranagar, Hyderabad 500030, India
Email:rms_28@rediffmail.com),
This Study was carried out to improve Swarna. Swarna (MTU7029) is one of the mega-varieties of
rice released in the year 1987, which is high-yielding, widely adaptable and hence is grown in more
than 5-6 Mha across the country. However, Swarna is highly susceptible to diseases like BB and
blast, which reduces the potential yield of the variety significantly and there is a vital importance
need to increase the yield of Swarna by increasing the grain number per panicle and reduce lodging
in the variety, particularly in the coastal areas prone to cyclonic weather. To improve the yield with
resistant to bacterial blight and blast we are introgressing enhancement of disease resistance along
with yield enhancement in the genetic background of Swarna. Major genes conferring BB (Xa21)
and blast (Pi54) resistance and the yield enhancing genes, Gn1a, OsSPL14 and SCM2 which
increase the grain number per panicle, the extent of panicle branching and Culm strength,
respectively will be introgressed in the genetic background of Swarna through marker-assisted
breeding. Foreground selection for F6 generation plants possessing Xa21, Pi54, Gn1a,
OsSPL14 and SCM2 was done by using gene-specific functional markers namely PTA248 (Xa21),
PikhMas/RM206 (Pi54), Gn1a 1F/1R (Gn1a), SCM2 8F/8R (SCM2). This will ensure development
of improved versions of Swarna with increased resistance against two major rice diseases (BB and
blast) and with better yield and tolerance to lodging. The improved breeding lines can enhance the
yield for farmers growing Swarna, at the same time reducing the losses caused by BB and blast
disease and lodging stress.
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P 3.25:

Differential expression of Nitrate reductase gene in selected rice genotypes
under low nitrogen condition

Krishna Kanth Yadav T, Sonali Bej, P Raghuveer Rao, D Subrahmanyam, S R Voleti and C N
Neeraja
ICAR-IIRR, Rajendranagar, Hyderabad-30
Email:krishnakanth0001@gmail.com
Abstract Nitrogen (N) is a major fertilizer for increasing crop yield in rice. However, its excess
application in fields shows adverse effect on environment. Ground and fresh water polluted by
nitrates results in eutrophication and acidification. Therefore, enhancing the ability of nitrogen use
efficiency (NUE) is essential in rice to overcome these problems. In our present study, we evaluated
the differential expression of Nitrogen reductase gene (NIA1) in four genotypes viz., IR64,
Ratnasundari, Anjali and Pooja grown under low nitrogen in field conditions. Nitrate reductase
(NIA1) LOC_Os02g53130.1 is one of the most commonly expressed genes under low nitrogen
stress which is essential for the conversion of absorbed nitrate to nitrite—an initial step for the
conversion of nitrate to ammonia. To study the expression of this gene, we collected flag leaf and
panicle at grain filling stage of four genotypes grown under low and recommended nitrogen. qPCR
analyses of IR64 and Ratnasundari showed higher expression levels in both flag leaf and panicle at
grain filling stage tissues. The expression data of these two genotypes has also shown positive
correlation with grain yield. The role of NIA1 for NUE in rice is being further validated.
P 3.26:

Marker assisted selection for bacterial leaf blight and blast diseases in fine grain
rice (Oryza sativa L.)

R.L. Kunkerkar, M.P.Gawai, M.H. Keluskar, Vikashkumar, B.K.Das, S.B.Bhagat and P. M.
HaldankarRegional Agricultural Research Station, Karjat, Raigad,
Dr.Balasaheb Sawant Konkan Krishi Vidyapeeth
Email:mahendragawai76@gmail.com
Rice is the major staple food crop of more than 70 per cent of the population, It occupies
largest area among all food crops in India. It is grown on 44.0 million hectares in India and 15.57
lakh hectares in Maharashtra State. Due to periurbanization in Maharashtra State huge demand for
fine rice varieties is increasing day by day but due Bacterial leaf blight and Blast diseases most
important diseases are caused in rice crop and 70-75% yield losses are recorded. So backcrosses
were made at Regional Agricultural Research Station, Karjat by using resistant parent RP Bio 226
to develop fine grain, high yielding rice variety and tolerant to BLB and Blast. For this genotyping
was conducted at BARC, TrombayBiotecnology lab to screen resistant genes xa5(10603,T10Dxg),
xa5(Xa5s), xa21(UI/I1), Piz(Z56592), Pib(Pb2s) and Pik(K39512) in BC3 F2 population and the
results showed that RP Bio 266 posses all 6 resistant genes, 2 selections posses 4 resistant genes (3
major genes for BLB and 1 gene for blast resistant), 12 selections posses 3 major genes for
BLB/blast resistant and 15 selections posses 1 resistant gene for BLB/ blast, these population will
be tested in field of RARS, Karjat for phenotyping.
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P 3.27:

Molecular variability studies in Ustilaginoidea virens - a rice false smut pathogen
using ISSR markers

D. Ladhalakshmi, M. Bhaskar, P. Prasanth, G.S. Laha, V. Prakasam and M. Srinivas Prasad
ICAR-Indian Institute of Rice Research, Hyderabad
Email :ladhasavitha@gmail.com
Fifty inter simple sequence repeat (ISSR) markers (801 to 850) were screened to study the
variability in the Ustilaginoideavirens isolates collected from different geographical regions.
Among them, twelve markers were selected as potential makers (807, 808, 809, 810, 811, 812, 834,
835, 836, 840, 841 and 842) to study the variability in 58 isolates of U. virens. CTAB method was
adopted to extract the total DNA from the mycelium of U. virens. PCR was performed in a total
volume of 20 µl that contained 2 µl of genomic DNA (50 ng), 1 µl of primer of 5 mM
concentration, 2 µl of 10x Tris buffer, 1 µl of 2.5 mM dNTPs and 1.0 unit of Taq polymerase. PCR
products were separated in 2% agarose gel and viewed in a gel documentation system. Presence and
absence of each band in each isolate was coded as 1 and 0 respectively. The scores from all the
primers were used to create a data matrix to analyze genetic relationship using the NTSYS-pc
program version 2.02. Similarity matrix was developed using the Jaccard’s coefficient of similarity
with the data matrix. A phenogram was reproduced by the unweighted pair group method for
arithmetic average (UPGMA) in the SAHN procedure. Results revealed that, among the 58 isolates,
49 isolates collected from different geographical locations grouped together at 65% similarity level
and remaining 9 isolates collected from Ludhiana, Kaul, Karnal, Ramanthapuram and Sakoli
grouped in individual clusters.
P 3.28:

Differential gene expression studies on nitrogen metabolism in pearl millet
cultivars adapted to low soil nitrogen

Madhu Pusuluri, Vijaya Lakshmi Pujarula, Srikanth Bollam, Rakesh Kumar Srivastava and Rajeev
Gupta
International Crops Research Institute for the Semi-Arid Tropics, Patancheru, Hyderabad
madhupusuluri@gmail.com
Pearl millet (Pennisetum glaucum (L.) R. Br.) is the sixth most important cereal crop in the world in
terms of area, and is well adapted to conditions like low rainfall, low soil fertility, and high
temperatures. In India, most of the pearl millet production environments have low nitrogen (N) in
the root zone soil strata. Therefore, it is of immense need to identify the N use efficient lines. This
study was carried out to determine the role of key candidate genes related to N metabolism through
qRT-PCR. A strategic greenhouse pot experiment was conducted between the two contrasting lines
Jakhrana (N tolerant) and RIB (N sensitive) for NUE under different N regimes, N0 and N100.
Expression studies at the flag leaf stage (source) and from the seeds (sink) were conducted for the
major genes involved in N metabolism viz. PgNR (Nitrate reductase), PgNiR (Nitrite reductase),
PgGS (Glutamine synthetase), PgGOGAT (Glutamine oxoglutarate aminotransferase), PgAlaAT
(Alanine aminotransferase) and PgAS (Asparagine synthetase). The results have given the
preliminary idea about the low N tolerance at the molecular level; almost all the genes examined
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were upregulated in Jakhrana under both N0 and N100 levels whereas in RIB the expression of
these crucial genes was downregulated at N0 and showed a small drift towards upward regulation
when the plants were induced with N100. This examination is ideal for the identification of
contrasting lines for high and low NUE and also explains the crucial role of N metabolism genes in
imparting tolerance towards low-nitrogen conditions.

P 3.29:

Marker assisted breeding for durable gall midge and bacterial blight (Orseolia
oryzae) resistance in rice

Mahesh Duriseti, Ch.V. Durga Rani, A.P. Padmakumari, S. Malathi, K.N. Yamini C Cheralu, Md.
Jamaloddin, S Vanisri
Institute of Biotechnology, Prof. Jayashankar Telangana State Agricultural University,
Rajendranagar, Hyderabad-500030, Telangana, India
Email:maheshd0423@gmail.com
Asian rice gall midge [Orseolia oryzae (Wood- Mason)] (GM) is one of the major pests while
bacterial blight (BB) is one of the major diseases of rice, causing significant economic loss. In the
present study three resistance genes (Gm4, gm3 and Gm8) conferring broad spectrum resistance to
gall midge were combined with two BB (xa13 and Xa21) resistance genes through marker assisted
pedigree approach by using gene specific/functional markers. A total of sixty nine ICF4 lines with
multiple gene combinations (3GM+2BB, 2GM+2BB, 1GM+2BB) were subjected to phenotypic
screening for gall midge resistance at RARS Warangal where biotype GMB4M is known to occur.
A total of forty nine lines showing resistance at RARS Warangal were screened under artificial
conditions for biotype GMB1 at ICAR-IIRR, Hyderabad. Out of the total 49 lines, 46 lines showed
resistance at both the locations for respective gall midge biotypes. These were evaluated for BB
resistance at college farm, PJTSAU, Hyderabad against a virulent strain DX-020. Of these, 37 lines
showed complete resistance, while another 9 lines showed moderate resistance. Through marker
assisted pedigree method we have developed five resistance lines that were agronomically superior
and seven lines numerically on par with MTU1010, were advanced to AICRIP trials.

P 3.30:

Identification of heterotic yield QTLs in wild introgression lines (ILs) and
transferring into parental lines of hybrid rice

Jagadale Mahesh Vasantrao, Sandeep G, Satendra M, R. M Sundaram and P. Revathi
Crop Improvement Section, ICAR-IIRR, Hyderabad, India 500030
Email:mvjagadale@gmail.com
Rice productivity witnessed a tremendous increase during the green revolution phase;
however, these gains slowly reached a plateau. Hybrid-rice technology is one of the feasible
technology for further increasing rice productivity. The yield improvement in recently released
hybrids in India is negligible over the varieties indicating yield stagnation in the hybrids. This could
be due to very narrow genetic diversity among the parental lines. Utilizing the huge variability
available within wild species of rice and identification and transfer of superior alleles to cultivated
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species has emerged as a novel option so as to enhance the productivity traits. In the present study,
the introgression lines were developed from wild species O. rufipogon in a genetic background of
popular mega variety Swarna (MTU7029). Superior F1s of non-weedy types were back crossed
with Swarna to produce BC1F1 population. From BC1F1, plants were selected based on yield and
yield components and again back crossed to recurrent parent to produce BC2F1 progeny. BC2F1 s
were selfed to produce BC2F2 population. In the BC2F2 selected lines found to express significant
heterosis when crossed with cytoplasmic male sterile (CMS) line. BC2F2 populations are
phenotyped genotyped for mapping yield QTLs is under progress.
P 3.31:

Consistent quantitative trait loci from Oryza nivara increase grain weight

Malathi Surapaneni, Divya Balakrishnan, Venkateswara Rao Yadavalli, Addanki Krishnam Raju,
Sukumar Mesapogu, Kavitha Beerelli and SarlaNeelamraju
ICAR- National Professor Project, ICAR-Indian Institute of Rice Research, Hyderabad
Email:sarla_neelamraju@yahoo.com
Grain weight (GW) is an important stable trait that directly contributes to grain yield. A total
of 94 backcross introgression lines (BC2 F10 BILs) derived from Swarna/ O. nivara IRGC81848
(NPS) and 90 BILs from Swarna/ O. nivara IRGC81832 (NPK) were evaluated for thousand grain
weight (TGW) in four years (wet seasons 2014, 2015, 2016 and 2018). From significant pair wise
mean comparison with Swarna, a total of 77 positively and 29 negatively significant NPS lines and
62 positively and 29 negatively significant NPK lines were identified. In all 4 years, 14 NPS lines
and 9 NPK lines were positively significant and only line NPS69 (IET22161) was negatively
significant consistently. NPS lines were genotyped using 111 polymorphic SSRs and NPK lines
using 140 SSRs. QTLs mapped using ICIM v4.1 software showed 13 QTLs for TGW in NPS.
Major effect QTL qTGW2.1 at RM8080-RM341-RM3874 was identified in 2014, 2015 and 2016
with 9 to 14% phenotypic variance (PV); qTGW8.1 at RM152-RM137 in 2014 and 2016 with 8.8 to
16.8% PV and qTGW11.1 at RM224-RM114 in 2015 and 2018 with 8.7 to 13.9% PV. Likewise, 10
QTLs were identified in NPK. Major effect QTL qTGW3.1 was identified in 2014, 2015 and 2018
with 25.4 to 32% PV and qTGW12.1 in 2015 and 2016 with 6 to 27 % PV and in all QTLs O.
nivara alleles increased TGW. These consistent QTLs are very useful for fine mapping and
functional analysis of grain weight.
P 3.32:

Gene expression profiling in contrasting rice genotypes under Phosphorus
starvation
Pallavi, Chetna Chugh, and Suresh Kumar
Division of Biochemistry, ICAR-Indian Agriculture Research Institute
New Delhi 110012
Email: sureshkumar3_in@yahoo.co.uk

Phosphorus(P) is a crucial element required for plant growth and development owing to its
fundamentalrole in diverse cellular processes ranging from photosynthesis, carbohydrate
metabolism, energy production, redoxhomeostasisandsignaling.To cope with Pi-deficiency, plants
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have evolved several adaptive strategies in genotype-specific manner.In rice several studies have
been performed to study Pi-starvation responses at seedling stage, butnone of the study focused on
the molecular aspects of Pi-deficiency at the late growth and developmental stage. Therefore, we
used contrasting rice genotypes [viz Pusa-44, P-deficiency sensitive; and its near isogenic line (NIL23), P-deficiency tolerant,harbouringPup1QTL from Kasalath]to get a comprehensive
understanding of the molecular processes involved. We carried out transcriptome analysis in roots
of 45-day-old rice plants grown hydroponically in Pi-sufficient (50 ppm) or –deficient (0
ppm)PusaRicHmedium.About 188 million reads were generated on transcriptome sequencing from
both the genotypes.Mappingofthe reads ranged from 65 to 90%, and we could identify several
differentially expressed genes in roots of NIL-23 and Pusa-44 under Pi-deficiency.The KEGG
pathway enrichment analysis revealed microtubule-based movements, phosphorus metabolism,
carbohydrate metabolic processes, oxidative stress responses to be highly upregulated in NIL-23.
On the other hand, in Pusa-44 these pathways were either downregulated or slightly upregulated,indicating role of the QTL in Pi-starvation tolerance. Thus, our study provides an
overview on the expression profile of the genes involved in phosphorus metabolismin rice at
vegetative stage, which might be novel information for improving P-use efficiency in rice.
P 3.33:

Identification and characterization of Samba Mahsuri mutants having strong
culm for development of lodging resistance rice lines

P. Gopi1, P. K. Guha#, B. Suneel1, B. Vishalakshi1 , G.S. Laha2, L. V. Subba Rao3, R.M.
Sundaram1, H.K. Patel4, R.V. Sont2 and M. Sheshu Madhav1
# Presenting Author
1
Indian Institute of Rice Research, Rajendranagar, Hyderabad
2
CSIR- CCMB, Tarnaka, Hyderabad
Email: sheshu24@gmail.com
To increase the yield potential of Samba Mahsuri, there is a need to increase the height of the plant;
however, with increasing the height of the plant, there is always a chance of lodging. Hence, strong
culm is one of most important agronomical trait and directly improves the lodging resistance.
Lodging resistance is determined by culm diameter, strength and elasticity of culm. To obtain novel
sources having strong culm, EMS induced mutant population of Samba Mahsuri was screened and
identified 14 mutants having strong culm. Advanced lines (M7) of 14 strong culm mutants were
evaluated for various morphological, physiological and anatomical characters.Among them, one
best entry SC-11 (TI-26) having more culm diameter and culm strength (11.5mm, 31.5 Nu/m2) than
the wild type (5.1mm 25 Nu/m2) was selected. Increase in thickness of lignified epi/sub epidermal
and lignified parenchymatous tissue layers and a decrease in the distance of inter vascular bundles
was observed in mutant, which explain the strong culm nature. Strong culm mutant also showed
better physiological characters than the wild type. This mutant has slightly more number of grains
per panicle with similar grain type, but days of 50% flowering were not significantly varied with the
wild type. This observation was confirmed with molecular analysis with SSR markers, which
indicates >95% of genomic similarity with BPT 5204. To know the allelic status of reported strong
culm genes (SCM2 and SCM3), PCR based allele mining was performed and determined that this
mutant has completely different allele than the reported alleles
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P 3.34:

Marker assisted introgression of bacterial blight, blast and yield enhancing
genes into the background of MTU1010

Punniakotti E, Kousik B V N, Harika G, Chaitra K, Hajira SK, Dilip T, Rekha G, Ravindra Kale,
Jayamma P, Laxmi prasanna, Swapnil K, Aleena D, Ayyappa das M, Anila M, Pragya Sinha,
Pranathi K, Mastanbee SK, Balachandran SM , Laha GS, Srinivas Prasad M, Voleti SR and
Sundaram RM
Indian Institute of Rice Research, Rajendranagar, Hyderabad
Email: rms_28@rediffmail.com
MTU1010 (Cottondora Sannalu), is one of the most popular rice variety released by Andhra
Pradesh Rice Research Institute, Maruteru, India. It is susceptible to bacterial blight and blast
diseases. Same time we increase the yield with the help of highly dominant yield enhancing genes.
The present investigation was attempted to introgress bacterial blight (Xa21), blast resistance genes
(Pi54) and Yield enhancing genes (Gn1a+OsSPL14) in the background of MTU1010 using marker
assisted backcross breeding strategy. A breeding line of MTU1010 (Xa21 and Pi54) was used as a
donor parent for bacterial blight and blast resistant genes and a breeding line of MTU1010
possessing Gn1a + OsSPL14 was used as a recurrent parent. MTU1010 (Gn1a+OsSPL14) x
MTU1010 (Xa21+Pi54) were crossed during Rabi 2017-18 and the F1 generated were confirmed
for their hybridity through the marker specific for Xa21 and the true F1s were used to backcross
with the recurrent parent for producing BC1F1 generation. Foreground and background selection
was carried out to identify the plant carrying target genes (Gn1a, OsSPL14, Xa21 and Pi54) in
heterozygous condition and also maximum recurrent parent genome recovery. They were then
selfed to generate BC1F2s, which were screened presence of the four target genes in homozygous
condition and such plants were forwarded to BC1F3 generation. As compared to the original parent,
i.e. MTU1010, the BC1F3 lines possessing the four target genes in homozygous condition showed
high level of resistance to BB and blast, had higher grain number and panicle branching and better
yield.
P 3.35:

Study of molecular markers linked to yellow mosaic virus resistance using
Bulk segregant analysis in blackgram (Vigna mungo (L.) Hepper).
E. Rambabu, Ch.Anuradha, V.Sridharand S. Sokka Reddy.
Institute of Biotechnology, College of Agriculture, PJTSAU,
Rajendranagar, Hyderabad-500030.
Email: rambabu.e077@ gmail.com

Blackgram (Vigna mungo (L.) Hepper) (2n=22) is one of the most highly valuable pulse crop,
cultivated in almost all parts of India. It is a good source of easily digestible proteins, carbohydrates
and other nutritional factors. Besidesvarious biotic and abiotic constraints, viral diseases mostly
yellow mosaic disease is the prime threat for extensive economic losses in areas of production. The
Yellow Mosaic disease (YMD) caused by Mungbean Yellow Mosaic Virus (MYMV), a Gemini
virus transmitted by whitefly (BemesiatabaciGenn) is one of the most downfall disease that has the
ability to cause yield loss upto 85%. The advancements in the field of molecular biology and
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biotechnology such as marker assisted selection can be utilized in developing MYMV resistance
uradbeans. The investigation was carried out to find out the markers linked to yellow mosaic virus
resistance gene, MYMV resistant parent T9 and MYMV susceptible parent LBG 759 were crossed
to produce mapping population. A total of 50 SSR primers were used to study parental
polymorphism. Of these 14 SSR markers were found polymorphic showing 28% of polymorphism
between the parents. These fourteen markers were used to screen the F2 populations to find the
markers linked to the resistance gene by bulk segregantanalysis(BSA). The marker CEDG185
present on linkage group 8 clearly distinguished resistant and susceptible parents, bulks and ten F2
resistant and susceptible plants indicating that this marker is tightly linked to yellow mosaic virus
resistance gene.
P 3.36:

Molecular mapping of genetic loci associated with tolerance to low soil phosphorus
in rice (Oryza sativa L.)

Ravindra Ramrao Kale1,2, M. Anila1, H K Mahadeva swamy3, V.P. Bhadana4, CH. V. Durgarani1,
P. Senguttuvel2, D. Subrahmanyam2, S. Hajira2, M. Ayyapa Dass2, G. Rekha2, B. Laxmiprasanna1,2,
E punniakotti2, MBVN kousik2 ,T.Dilip2, M.S. Anantha2, P. Brajendra2, L.V. Subba rao2, R.M.
Sundaram2
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IBT, PJTSAU, Rajendranagar, Hyderabad 500030, India
2
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3
ICAR- Sugarcane Breeding Institute (SBI), Coimbatore 641007, India
4
ICAR-Indian Institute of Agricultural Biotechnology (IIAB), Ranchi 834010, India
Email:rms_28@rediffmail.com
A significant proportion of rice growing soils across the world and in India is either
phosphorus (P)-deficient or has a high P-fixing capacity resulting in reduced productivity levels. P
acquisition efficiency and internal P-use efficiency are two important mechanism plants follows to
cope with P deficiency. The present study was taken up in order to characterize available
germplasm lines for low P tolerance and QTL mapping for low soil P tolerance in recombinant
inbred line (RIL) mapping population developed from Wazuhophek and Improved Samba Mahsuri
(ISM). Based on phenotypic and genotypic screening (with a set of Pup1 specific markers viz., K461, K46-2, K52 and 46CG-1), revealed the presence of partial or complete Pup1 genomic region in
most of the genotypes. Interestingly, the tolerant genotype line, IC216831 was observed to be
completely devoid of Pup1, and hence it can be explored for identification and characterization of
new loci underlying low soil P tolerance. A total of 16 QTLs related to yield and other physiomorphological traits were identified under low soil P condition distributed on chromosome 1, 7 and
8. In silico analysis of identified QTLs showed presence of genes related to phosphorus uptake or
utilization, including genes related to auxin signalling, phosphatase activity, zinc figure
transcription factor and genes involved in maintenance of Pi homeostasis. The novel low P tolerant
rice line, IC216831, which is devoid of Pup1 can be subjected for genetic and molecular marker
analysis to identify novel low P tolerance genes/QTLs. Further, the novel QTLs associated with low
soil P tolerance identified in study need to be validated.
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P 3.37:

Identification of yield QTLs and Chromosome segment substitution lines (CSSLs)
in MTU1010/ O. rufipogon

Venkateswara Rao Yadavalli, Divya Balakrishnan, Malathi Surapaneni, and Krishnam Raju
Addanki, Kavitha Beerelli, Sarla Neelamraju
ICAR- National Professor Project, ICAR-Indian Institute of Rice Research, Hyderabad
Email: sarla_neelamraju@yahoo.com
Advanced backcross inbred lines were developed using MTU1010 (CottondoraSannalu) as female
recurrent parent and O. rufipogonIC309814 as male donor parent to identify CSSLs and yield
related QTLs. 306 BC4F2:3 families were phenotyped for 14 yield traits in BC4 F2 and 10 traits in
BC4F3. 45 out of 306 lines were significantly better than MTU1010 for the same trait in both BC4F2
and BC4 F3 and 22 of these are part of the 145 CSSL set. BC4F2 families were genotyped with 161
SSRs and QTLs mapped using ICIM v4.1 software. In BC4F2, 6 QTLs were identified for single
plant yield (SPY) in chromosome 1, 2, 3, 6, 8. In BC4F3, 5 QTLs were identified for bulk yield in
chromosome 1, 6, 7, 8. Phenotypic variance for SPY QTLs ranged from 4 to 11% in BC4F2 and the
additive effect was contributed by MTU1010.RM6838 in chromosome 8 was associated with yield
in both.16 common QTLs were identified between BC4 F2 and BC4 F3 for days to 50% flowering
(DFF), 11 for plant height (PH); 4 for panicle number (PN), 6 for 1000 grain weight (TGW), 3 for
flag leaf length (FLL), and 2 for flag leaf width (FLW). 154 of these lines formed a complete set of
CSSLs representing 99% of O. rufipogongenome using 161 SSR markers. These lines are ideal for
fine mapping of traits for which they are significantly different.
P 3.38:

Molecular Characterization for fragrance of aromatic rice varieties
usingcandidate gene markers.
Yaswant Kumar Pankaj
mab2462016@rpcau.ac.in
Dr. Rajendra Prasad Central Agricultural University

A study was conducted to examine the genetic diversity in eighteen entries from aromatic rice
varieties in order to analyze the nature and extent of genetic variation in relation to fragrance
amongst rice varieties using polymorphic and informative primers. To synthesize and utilize
fragrance related candidate gene based primers for molecular characterization of some aromatic rice
varieties. The materials were grown in petri plates for genomic DNA extraction from young
seedlings and then targeted amplification of the genomic DNA using a panel of twenty two
candidate gene based primers covering two genes namely BADH1 and BADH2. Biochemical
analysis for evolution of aroma in different rice varieties used in the study was based on inhalation
by different persons and the eighteen genotypes under evaluation were classified into low scented,
medium scented and highly scented categories.Using microsatellite identification tool
gramene/org/db/markers/sstrool was used to find out the microsatellite sequences within the
amplicon screening region of the candidate genes BADH1 and BADH2. Microsatellites within the
exons and introns in the gene BADH1 and BADH2 were identified. The statistical methods and
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parameters used for deriving inference were polymorphism information content,Similarity
coefficient and numerical taxonomic analysis of divergence.
P 3.39:
Enhancing genetic gain in the era of molecular breeding
Honnappa, 12, Diwan J. R., 1Muttappa H.,1 Umesh B. S., 1Muralidhar B., 12 Basavaraj S. P.,
2
Padmashree R., 12Ajitha2
1
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2
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E-mail: honnappamanasgal@gmail.com
Breeders are challenged to enhance the potential of genetic gain continuously at ever higher
rates, on the other hand, the genetic gain that has been achieved in breeders’ experimental stations
have not been realized in farmers’ fields. Further changes in climatic patterns, now provide
additional challenges for ensuring yield stability across diverse environments. Genetic improvement
or breeding progress has been described by the concept of genetic gain, so it can be defined as the
amount of increase in performance that is achieved annually through selection and is measured by
the difference between a selected population & its offspring population. Major factors affecting
genetic gain include genetic variation available in breeding materials, heritability (h2) for traits of
interest, selection intensity & the time required to complete a breeding cycle. Genetic gain can be
improved through enhancing the yield potential & closing the yield gaps, so this gain can be
achieved with modern breeding techniques & platforms, mainly driven by molecular & genomic
tools. Favorable genetic variation can be unlocked & created through molecular and genomic
approaches including mutation, gene discovery, pan genome construction, genome editing,
TILLING and Eco-TILLING. Estimation of h2 can be improved by refining field experiments
through well-controlled & precisely assayed environmental factors or envirotyping, particularly for
understanding & controlling spatial heterogeneity at the field level. Selection intensity can be
heightened through improvements in the scale and precision of genotyping & phenotyping by use of
field-based high-throughput phenotyping platforms (HTTPs). The breeding cycle time can be
shortened by accelerating breeding procedures through integrated breeding approaches such as
marker-assisted selection, genomic selection and doubled haploid development.
P 3.40:

Improving phosphorus use efficiency (PUE): a complex trait with emerging
opportunities

Honnappa, 12 Diwan J. R., 1Muttappa H.,1 Umesh B. S., 1Muralidhar B., 12 Basavaraj S. P.,
2
Padmashree R., 12Ajitha2
1
University of Agricultural Sciences, Raichur, Karnataka,
2
ICAR- Indian Institute of Rice Research, Hyderabad.
E-mail: honnappamanasgal@gmail.com
Phosphorus (P) is an essential macronutrient for all living organisms. In plants, P plays basic
biological functions. P deficiency in soils is major limiting factor for crop growth and is widespread
in Asian countries. In India, nearly 61.02% of the soils are low in available P, 25.89 and 13.09% are
found medium to high in available P. The increasing demand for agricultural production poses a
global challenge to improve the PUE in plants. PUE can be defined as the processes by which
plants acquire, translocate, accumulate, and utilize this nutrient to better produce dry matter and/or
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grain under conditions of high and low supply. Plants have evolved two major strategies to
overcome P limitation in the soil, which are P internal utilization efficiency and P uptake
efficiency.Molecular and genetic analyses have revealed the primary mechanisms of phosphorus
uptake and utilization and their relationships to P-transporters, regulators, root architecture,
metabolic adaptations, quantitative trait loci (QTLs), hormonal signaling and micro-RNA.
Substantial genetic variation in relation to plant P efficiency has been well documented, and
numerous QTLs encoding traits for crop P efficiency have been identified in rice, maize, common
bean, soybean and other crop species, such as B. napus. Identification of QTLs and/or the
underlying genes now offers an important strategy to improve P efficiency. This could be achieved
by conventional or markerassisted breeding, genetic engineering with direct gene transformation, or
a combination of these strategies.
P 3.41:

Molecular screening of BC1F1 population for Bacterial Leaf Blight resistance in
rice

Manoj C. A1,2, Muralidhara, B1,2, Gireesh, C2, Sundaram, R. M2., Brajendra2, Laha, G. S2.,
Salimath P. M1, Subba Rao, L. V2, Senguttuvel, P2, Anantha, M. S2
1
University of Agricultural Sciences, Raichur, Karnataka.
2
ICAR-Indian Institute of Rice Research, Hyderabad
Email: anugenes@gmail.com
Bacterial leaf blight (BLB) is one of the most devastating diseases in rice accounting for a
considerable yield loss globally. Gangavatisona, a high yielding variety which is susceptible to BLB
disease is crossed to Improved Samba Mahsuri (ISM) having three major BLB resistance genes
(Xa21, xa13 and xa5) to develop BC1F1 population by selecting true F1 heterozygotes. A total of
142 plants were subjected to foreground selection with the use of gene specific markers viz., xa5FM
for xa5, xa13prom for xa13 and pTA248 for Xa21. The BC1F1 population had different resistant
gene combinations viz., xa5+xa13+Xa21 (13 plants), xa5+xa13 (8 plants), xa5+Xa21 (2 plants),
xa13+Xa21 (11 plants), xa5 (17 plants), xa13 (19 plants) and Xa21 (11 plants). The plants were also
confirmed phenotypically by inoculating disease culture at maximum tillering stage and were
scored to know the disease reaction. The plants with all the three genes that are genotyped had a
mean disease lesion length ranging from 1.27 to 2.70 cm. Triple heterozygote resistant plants i.e.,
13/142 BC1F1 individuals were analyzed for recurrent parent genome (RPG) recovery through
background selection. A total of 64/789 microsatellite markers which were polymorphic between
donor and recurrent parent were used to identify plants with maximum RPG recovery. The RPG
recovery in BC1F1 individuals ranged from 64.06 % to 74.22%. The pyramided lines showed a
wider spectrum and higher level of resistance against Xoostrain epitomizing the utility markerassisted selection for targeted improvement of multiple resistance genes into a high yielding variety.
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P 3.42:
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Improvement of Improved Samba Mahsuri rice variety for multiple biotic and
abiotic stress resistance/tolerance

Rekha G, 2Abhilash V, 1Kousik MBVN,1Lakshmi prasanna B,1Punniakoti E,Pragyasinha, Aleena D
1
Hajira SK,1Harika G, SwapnilK, Pranathi K, Ravindra Kale, Ayyappa das M, Anila M and
Sundaram RM
1
ICAR-Indian Institute of Rice Research (IIRR), Rajendranagar, Hyderabad 500030, India
2
IRRI-SAB, ICRISAT, Patancheru, Hyberabad, 500 036

Biotechnological tools like molecular markers can add precision to breeding and accelerate
breeding efforts. Towards this objective, present study aimed at improvement of a high-yielding,
bacterial blight resistant, fine-grain type and low glycemic index (GI) variety, Improved Samba
Mahsuri (ISM) for multiple traits. Considering the fact that ISM has the same high yield, premium
grain quality like Samba Mahsuri and has additional benefits of high level of BB resistance and low
GI value, it can be expected that its area can increase from the present level thus benefitting the
farmers.
Considering the importance of ISM it was improved for multiple stress resistance targeting major
biotic stresses viz., blast and BPH and abiotic stresses viz., Salinity and low soil P. Major
genes/QTLs conferring resistance to blast (Pi2 and Pi54), BPH (Bph33t), Salinity (Saltol) and low
soil P (Pup1) were incorporated into ISM using RPBio Patho-1, RPBio Patho-2, RP2068-18-3-5,
FL478 and Swarna as donors. Foreground selection for target traits was done using gene specific
markers. At BC3F2, a single homozygous plant from each individual cross possessing target
resistance genes/QTLs along with maximum recurrent parent genome recovery was selected and
intercrossed to stack two or more target genes into a single genetic background of ISM.
Homozygous ICF2 plants were developed possessing two or more gene combinations. The
significant achievement of the study is the improvement of multiple biotic/abiotic stress
resistance/tolerance in the genetic background of ISM, without any loss of the premium grain
quality attributes with marginal improvement in yield and panicle exsertion. These lines were
further forwarded for AICRIP trails for nomination.
P 3.43:

Identification of promising rice lines suitable for aerobic system of cultivation

Kalyani M Barbadikar, Maganti Sheshu Madhav, Amol S Phule, Senguttuvel P, Subrahmanyam
D, Divya B, Padmashree R, Devika N, S M Balachandran,
Indian Institute of Rice Research, Hyderabad.
Email:kalyaniaau@gmail.com
The changing climate, depleting resources and proliferating population necessitates development of
next-generation climate smart crop varieties for sustainable agriculture.As an alternative to the
conventional transplanted system of rice cultivation, the aerobic system of cultivation is gaining
importance wherein seedling establishment is done through direct seeded and irrigation is provided
need based with proper management practices. In such system the traits contributing to the root
system architecture play crucial role in nutrient uptake. Diverse rice lines/ genotypes including
popular varieties, landraces, mutants, aromatic short grain, soft rice and fixed segregants derived
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from upland and lowland adapted parents were phenotyped for useful root related traits including
root length, root volume; dry weight, seedling vigor index (SVI) under aerobic conditions in
polythene bags maintained in the polyhouse. The root phenotyping was done manually and using
the WinRhizo software at two critical stages viz. the seedling and panicle initiation stage. Under
aerobic conditions, the lines, genotypes having better root traits in terms of root length, root
volume, root dry weight along with early seedling vigor index as compared to aerobic checks were
selected. The BPT 5204 mutants lines, TI 3, TI 16, TI 18, TI 19, TI 35, TI 36, TI 37, TI 87, TI 124,
TI 184 comparatively performed well for root length, root volume, root dry weight. On the basis of
germination traits, seedling vigor index, TI 4, TI 7, TI 24, TI 37, TI 59, TI 124, TI 166 showed
higher early SVI. The rice introgression lines (derived from the each cross of upland and popular
variety) viz. ATR- 473, ATR-486, ATR-385, ATR-472, PUP-2, PUP1, ATR-275 were also found
be better in root system. The lines are being characterization on molecular basis. The lines which
are both high in root related parameters as well as having high seedling vigor are the most
promising lines suitable for aerobic system of cultivation.
P 3.44:

Identification of promising landraces for early seedling vigour traits from North
Eastern India in rice

Padmashree R1, Kalyani M. B, Anantha M S1,GireeshC1, Divya B2, Murulidhara B1, Amol P1,
Honnappa1, Devika N1, Lokesha R3
1
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2
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Early seedling vigour (ESV)is an important trait for early establishment, nutrient uptake, and to
compete with weeds under direct seeded rice (DSR). Hence, the present study was undertaken to
characterise 30 landraces fromNorth Eastern region of India along with weed competitive cultivar
Sabita for seven seedling vigour traits using paper roll methodandpolyhousecondition under DSR at
14 and 21 days after sowing (DAS) and further seedling vigour index I (Germination % × length of
seedling) and seedling vigour index II (Germination % × total dry weight) were
determined.Seedling height is considered to be important trait contributing for ESV, among
landraces studied, Langphourecorded higher seedling height at 14 and 21 DAS than Sabita under
both paper roll method and polyhousestudy.In paper roll method,landracesnamely,Langphou (39.82,
43.90), Moirang-Phou-Khokngangbi (37.12, 41.33), Kabok-Phod (38.12, 41.65) showed higher SVI
I as compared to Sabita (36.30, 40), while Langphou (0.08, 0.4), Kabok-Phod(0.07, 0.3) exhibited
higherSVI II as compared to Sabita (0.04, 0.2) at 14 and 21 DAS. In case of polyhouse study,
landraces namely Moirangphou (46.33, 63.40), Langphou(48.03,64.43), Langphou-Chakao(46.08,
62.10) showedhigherSVI I as compared to Sabita (42.70, 52.29). Moirangphou(0.09, 0.45),
Langphou(0.1, 0.6) exhibitedhigher SVI II as compared to Sabita (0.08, 0.4) at 14 and 21 DAS
under aerobic condition in polyhouse. These promising landraces for SVIwill serve as donor for
development of cultivar with better competitiveness and suitable for direct seeded and aerobic
condition.
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Transcriptome based identification of early responsive genes in rice root during
interactions with Gluconacetobacter diazotrophicus and Bradyrhizobium japonicum
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M. B. B. Prasad Babu, Mandal P. K, Sundaram R. M and Latha P. C
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Plant growth promoting (PGPB) viz. Endophytic Gluconacetobacter diazotrophicus and
Bradyrhizobium japonicum fix the nitrogen as well as promote the plant growth. We performed
high throughput transcriptomic (RNA-seq) profiling for understanding the early molecular response
mechanism between roots of riceseedlings on inoculation with G. Diazotrophicus (RG) and B.
japonicum (RB) as compared to uninoculated control (RC) at 72 hpi (hours post-inoculation). A
total of 325 and 295 differentially expressed transcripts (DETs) were observed in RG/RC and
RB/RC respectively, whereas 133 DETs were common to both. Eight TFs viz. AP2-ERF (OsEBP89, OsERF48, OsSub1B and OsSub1C), HSP (OsHsfA2a), BZIP (OsTGAP1),NAC
(Os07g0683200), DREB (Os09g0369050) and one nitrate transporter (OsNRT2.3) and one kinase
gene (OsPPCK1) were found to be uniquely up-regulated in RB/RC. Whereas, two TFs
(Os11g0700500 and OsPHR3), three transporters viz. sugar (OsSWEET13 and OsSWEET14),
ABC transporter (OsPDR20) and four kinase genes (OsACTPK1, OsCIPK15, OsCIPK14 and
Os05g0405000) were found to be uniquely up-regulated in RG/RC.Alsoin both RB/RC and RG/RC
combination, Class III peroxidases were identified as major class PR-protein (PR1 and PR10A)
followed by germin-like protein, NBS-LRR protein, superoxide dismutase and NPR1-like protein.
Jasmonic acid and ethylene signalling were regulated in response toearly interaction. Further,
fifteen functionally significant DETs were validated through qRT-PCR. Rice in response to G.
Diazotrophicus and B. Japonicum showed higher expression of pathogenesis-related and heat-shock
proteins which could indicatean early defence hypersensitive response (HR) to the interior
colonization of rice root tissue by the bacteria. Thus, our investigations provide insights into the
early response of rice with G. Diazotrophicus and B. japonicum, whereinsystemic acquired
resistance related defences in rice were triggered similar to pathogeneic and known beneficial
PGPB like rhizobacteria.
P 3.46:

Marker-assisted improvement of low soil phosphorus tolerance in rice and
identification of novel genotype for low P tolerance.
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Phosphorus (P) is an essential macro nutrient for rice crop and its low availability in the soils
significantly affects the crop growth which results in yield losses. Low soil P deficiency is
becoming a major production constraint worldwide, reducing productivity levels in various crops
including rice. There is significant genetic variation in rice crop with respect to tolerance to low soil
P and a major QTL associated with tolerance to low soil P, named Pup1 has been identified from an
Indian landrace, Kasalath earlier. However, it will be desirable to identify novel loci associated with
tolerance to low soil P, which can be deployed along with Pup1 in elite low soil P sensitive rice
varieties. With this objective, in the present study, we evaluated a large set of rice germplasm lines
under low P condition and established the presence of significantly high genetic variability for
tolerance associated traits. Cluster analysis based on the section indices, grain yield under low P and
normal condition, grouped the genotypes into highly tolerant, tolerant and sensitive for low soil P
tolerance. A set of Pup1 locus specific markers revealed the presence of Pup1 region in most of
these germplam lines either in partial or full form, except for a novel landrace from Northeastern
part of India called Wazouhophek. Interestingly, Wazuhophek was highly tolerant to low soil P and
was completely devoid of Pup1. Presently, we are investigating the novel loci associated with
tolerance in the landrace. In another part of the study, we improved the low soil P tolerance to a
high-yielding, bacterial blight resistant (BB) rice variety, Improved Samba Mahsuri (ISM;
possessing the BB resistance genes, Xa21, xa13 and xa5), which is very sensitive to low soil P
levels through marker-assisted backcross breeding (MABB) strategy using the Swana (which
possesses Pup1). A new co-dominant marker, K20-1-1 which is very close to Pup1 and can
distinguish homozygotes and heterozygotes of Pup1 was designed based on the three base pair Indel polymorphism between Nipponbare and Kasalath and utilized in the present study for
foreground selection of Pup1 and background selection was carried out using 66 parental
polymorphic SSR markers. At BC2F2 , 12 plants which were homozygous for Pup1 and the three BB
resistance genes and possessing agro-morphological traits equivalent to ISM were selfed to produce
BC2F3 lines. These lines were evaluated for low soil P tolerance at low P plot and for resistance to
BB at ICAR-IIRR, Hyderabad. All the 12 lines showed significant tolerant to low soil P and also
excellent bacteria blight resistance. Agronomically superior lines were advanced to BC2F6 and were
evaluated for grain and cooking quality traits. One best line among them (A-13-144-139) was
nominated for testing in multi-location trials under AICRIP and was found to be promising under
both normal soil (P rich) as well as low P soil.
P 3.47:

Development of Advanced Backcross Nested Association Mapping Population
derived from Oryza sativa cv. IR 64 /O. glaberrima

Muralidhara, B., Ishwarya, V. G., Ajitha, V., Manoj, C. A., Basavaraj, S. P. Anantha, MS.,
Subbarao, L.V., Padmavathi, G., Senguttuvelu, P., Sheshu Madhav, M., Sundaram, R. M., and
Gireesh, C
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AB-NAM (advanced backcross nested association mapping population) is an important tool in
discovery of novel allelic variation, characterized by high genetic diversity in an adapted
background, low linkage disequilibrium and negligible population structure. The utility of ABNAM population is successfully demonstrated in maize, barely and soybean for mapping of
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important quantitative traits. Therefore, a research programme was undertaken to develop ABNAM population derived from two cultivated species of rice to identify important traits from O.
glaberrima into O. sativa cv. IR 64.A total of 31 accessions of O. Glaberrima received from the
IRRI were evaluated for early seedling vigour, weed competitiveness, blast, bacterial leaf blight,
sheath blight, brown plant hoppers, quality parameter (zinc, iron and protein), low phosphorous
stress and yield attributing traits. The study identified promising lines for early seedling and weed
competitiveness (EC861799, EC861819, EC861820, EC861790, EC861792), blast (EC861804),
bacterial blight (EC861794, EC861795, EC861807), zinc (EC861819), iron (EC861804), protein
(EC861795) and low phosphorous stress tolerance (EC861820). Further, the 31 accessions of O.
glaberrima were genotyped using 60 SSR markers and molecular diversity (cluster analysis)
analysis was carried out. Based on above results, promising lines for various traits were indentified
and crossed with IR 64 to develop AB-NAM population. However, the pollen sterility in
interspecific F1s was ranged from 95-100 per cent and spikelet fertility from 0-5%, hence, the F1s
were further backcrossed to recurrent parent IR 64 to generate BC1F1s. The resultant BC1F1s were
grown and selfed for three seasons and developed 20 BC1F4 populations to constitute AB-NAM
population.The AB-NAM population derived from two cultivated species of rice will serve as
valuable genetic and genomic resources in exploring the novel alleles from O. Glaberrima in
ordered to improve cultivars of O. sativa for targeted traits.
P 3.48:

Marker Assisted selection for gall midge and bacterial blight resistance in F2and F3
generations of rice (Oryza sativa L.)
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As a step towards developing high yielding rice varieties with durable resistance to gall
midge and bacterial blight, the present study deployed early generation selection by combining
marker assisted selection as well as phenotyping. 427 F2 plants of MTU1010 × RMSGM-3 (Cross I)
and 798 plants of MTU-IL-1 × RMSGM-3 (Cross II) were raised at Warangal, during Kharif 2016.
These were first subjected to field screening for gall midge resistance, the resistant plants were then
genotyped using the gene specific/linked markers for Gm4, Gm8, xa13 and Xa21 genes and among
those carrying the resistant alleles, best plants were further selected based on visual observations. 59
plants of cross I (24 with four genes and 35 with three genes) and 55 plants of cross II (with four
genes) were forwarded to F3. During Rabi 2016-17, F3 lines were raised and screened for BB
resistance. All lines of both crosses fell into resistant class. Five best plants per line were scored,
and also used for genotyping. In cross I, 26 lines carried all four resistance genes, whereas 18 lines
were carrying only three genes. In case of cross II, all 41 lines were carrying all four genes. These
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resistant plants with three or four resistance genes were observed visually and finally, 32 and 34
best F3 plants of cross I and cross II respectively were selected. The F3 lines identified in this study
could be forwarded and evaluated further towards high yielding durable gall midge and bacterial
blight resistant varieties in future.
P 3.49:

Neighbourhood analysis of grain filling related genes
Divya P. Syamaladevi, Reddy Roja, C.N. Neeraja, S. M. Balachandran,
Indian Institute of Rice Research, Rajendranagar, Hyderabad
Email:cnneeraja@gmail.com,dpsdevi@gmail.com

Grain filling is a process of accumulation of starch in the developing caryopsis and thus directly
affects grain yield. Various genes viz. Alpha amylase, Sucrose phosphate synthase, Sucrose
transporter, Starch Synthase, Sucrose Synthase etc have been attributed to determine the grain
filling efficiency and quality in rice. However the process of grain filling could be affected by or
regulated by many more genes. To identify such genes, we have done a gene neighborhood analysis
and identified the genes present in 50 kb distance on both sides of the known genes. More than 100
genes were identified in the neighbourhood of alpha amylase of which about 4 were transcription
factors and 80 were characterized proteins including enzymes and carrier proteins and 16 were
uncharacterized proteins. Transcription factors ERF 109, TCP21, bZIP23, WRKY24 were found to
be in the neighbourhood of alpha amylase, implicating the co-inheritance of stress related
transcription factors with alpha amylase gene. The neighborhood genes are most likely to be
inherited together by making linkage group and therefore this analysis would direct to a predicted
linkage group of the known genes associated in grain filling.
P 3.50:

Studies on DNA barcoding for species discrimination of neglected Itching bean
(Mucuna pruriens (L.) DC. var. Pruriens)

R.Vinayak and J.Shankaraswamy
College of Horticulture, Mojerla, Sri Konda Laxman Telangana State Horticultural University,
Wanaparthy-509382, Telangana, India.
Email: vinayakrudra143@gmail.com
Core DNA barcode matK marker for plant barcoding is one of the most rapidly evolving coding
sections of the plastid genome for land plants. Itching bean which is well known as velvet bean is
one of those green vegetable crops that have great potential of multiple uses and viable alternative
to other pulses. Though it is good source food for humans but presently it is neglected and
underutilized crop species used as medicinal plant due to presence of high L-DOPA as well as
animal fodder due to high protein concentration. Most of Mucuna species are highly exposed to
threats. Velvet bean species have an urgent need to be identified through DNA barcodes, but
received less attention up to date. We examined matK marker regions matched wild Mucuna
species taxonomy. Our objective was to provide a test of future in-situ application of DNA barcodes
by evaluating the efficacy of species discrimination under the criteria of uniformity of methods and
natural co-occurrence of the species. Genetic distance, similarly and phylogeny approaches were
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used to assess identification of taxa and species morphology. The raw DNA sequences were
assembled and edited with MEGA7. The cleared sequence was aligned using CLUSTALW2,
alignment finally adjusted manually and sequence have been submitted to GenBank (MN381025).
The amplified sequence belongs to DNA barcode region of matK was confirmed by similarity index
built in the NCBI’s BLAST program based on the higher percentage similarity against the reference
species, the species utilized in this study was assigned as Mucunapruriens.
P 3.51:

Genome Wide Association studies for yield related traits in rice (Oryza sativa L.)

D. Shivani1,3, Farzana Jabeen2, R. Abdul Fiyaz1, R.M. Sundaram1and J. Aravind Kumar1
1
ICAR-Indian Institute of Rice Research, Rajendranagar, Hyderabad – 500030, India
2
Genetics and Plant Breeding, College of Agriculture, PJTSAU, Rajendranagar, Hyderabad.
3
Department of Genetics and Plant Breeding, College of Agriculture, PJTSAU, Rajendranagar,
Hyderabad
.
Rice (Oryza sativa L.) is an economically important crop that accounts for ~20% of the world’s
caloric intake. To be grown successfully under a variety of climatic conditions across the globe,
breeders maintain rice at high genetic diversity. Second-generation sequencing technologies have
enabled resequencing of a large number of genomes and have provided the possibility of highthroughput genotyping and large-scale genetic variation surveys. Identification of allelic variations
underpinning the phenotypic diversity observed in rice will have enormous practical implications in
rice breeding. The genetic sources of phenotypic variation have been a major focus of both plant
and animal studies aimed at identifying the causes of disease, improving agriculture and
understanding adaptive processes. The genome-wide association approach (GWAS) overcomes
several limitations of traditional gene mapping by (i) providing higher resolution, often to the gene
level, and (ii) using samples from previously well-studied populations in which commonly
occurring genetic variations can be associated with phenotypic variation. The advent of highdensity single-nucleotide polymorphism (SNP) typing allowed whole-genome scans to identify
often small haplotype blocks that are significantly correlated with quantitative trait variation. These
approaches have enabled both large studies of human disease, which have identified important loci,
and recent plant studies that have been successful in identifying loci that explain large portions of
phenotypic variation.
P 3.52:

Whole genome sequencing and comparative genomics of Ceratocystis imbriata
and integrated disease management strategies against wilt in pomegranate
Abhishek Gowda
abhishek941991@gmail.com

Pomegranate (Punica granatum L.) is an important fruit crop of India. Pomegranate is affected by
many serious diseases, among them pomegranate wilt disease caused by Ceratocystis fimbriata
has been appearing in devastating form. Whole genome sequencing libraries were prepared and
sequenced using Illumina NextSeq500 Paired-end sequencing with 1502. De-novo assembly of
Illumina PE data was performed using SPAdes assembler. Gene prediction was carried out using
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tool Augustus- 3.1 and a total of 7773 genes were found in the assembled scaffold. Genes were
annotated using NCBI BLAST 2.2.29 with the proteins of Fungi kingdom taken from Uniprot
database. Pathway analysis was done by using KAAS Server using reference fungus organisms.
The present genome analysis is used for comparative analysis with that of the draft genome
sequence of the available CF (sweet potato isolate) and the other two species of Ceratocystidaceae
family, C. manginecans and C. albifundus and possible identification of isolate/ species specific
genes. Comparative pan-genome analysis was performed to study the similarity/diversity within
Ceratocystidaceae family members. Results revealed that there were 9659 core genes in all the
four isolates and number of unique genes in C. albifundus are 2859, C. fimbriata (sweet potato)264, C. fimbriata (Pomegranate)-116 and in C. manginecans-94. Core genome phylogeny C.
fimbriata isolate of pomegranate was found to be largely distant from that of the sweet potato
isolate. Interestingly, C. fimbriata pomegranate isolate was relatively closer to C. manginecans
even with pan-genome phylogeny.
P 3.53:

Decephering the Genetics of novel brown planthopper (BPH) Nilaparvata lugens
(Stål) resistance genes in interspecific cross O.sativa variety Swarna and O.nivara

S Akanksha, V Jhansi Lakshmi, Divya Balakrishnan, N Sarla, S K Mangrauthia and T Ram
Indian Institute of Rice Research, Rajendranagar,Hyderabad-30
Email: akanksha.srivastav007@gmail.com, skmdrr@gmail.com
The brown planthopper (BPH) Nilaparvata lugens (Stål)(Homoptera: Delphacidae)is considered a
threat to rice (Oryza sativa sp.) crop in many parts of the world including India. Among BPHresistance (R) genes so far reported in rice, many of them are ineffective against BPH biotype 4,
predominant in the Indian sub-continent.Moreover, most of the R genes have been identified in
seedling stage and the information about other crucial growth stages is limited. In this study, the
introgression line RPBio4918-230S was identified as BPH resistant after 5 years of rigorous
screening at seedling stage and two years at tillering and reproductive stages. The inheritance of
resistance indicated that two recessive genes are involved at seedling and reproductive stages. The
allelic relation with known genes using linked reported markers suggested that the genes present in
RPBio4918-230S are different. We report here the genetics of the two newly introgressed BPH
resistance genes from O. nivara in the background of Swarna which are effective at all the
important growth stages. The genes have been tentatively named as bph36(t) and bph37(t)and were
mapped on chromosome 4. The honeydew area (feeding rate) and days to wilt parameters observed
at 30 days after sowing in BC1F3 indicated that newly introgressed genes have both antibiosis and
tolerance mechanisms for resistance. The BPH resistance genes identified in this study would
facilitate the breeding of broad spectrum and durable resistance in rice against BPH biotype 4.
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P 3.54:

Phenotypic and genotypic diversity for BPH resistance in rice germplasm
accessions

Anupama Dhawande1, V Jhansi Lakshmi1, D Balakrishna2, Divya Balakrishnan1, Akanksha
srivatsava1, Gururaj Katti1, LV Subbarao1.
1
ICAR-Indian Institute of Rice Research, Rajendranagar, Hyderabad-500030.
2
ICAR-Indian Institute of Millets Research, Rajendranagar, Hyderabad-500030.
Email: jhansidrr@yahoo.co.in
Thousand and three rice germplasm accessions were phenotyped against brown planthopper (BPH)
at the ICAR- Indian Institute of Rice Research (IIRR), Hyderabad through the standard seed box
technique, and the mechanisms of resistance such as antixenosis or preference and nonpreference
test (the probing marks, the honeydew test for feeding) and antibiosis ( nymphal survival) were
studied in the identified resistant accessions. High levels of resistance was found in two germplasm
accessions viz., IC 75975 (DS-0.77), IC 216750 (DS-(0.80), 21 accessions were resistant and 14
were moderately resistant. and 2 moderately susceptible. Known gene differentials for BPH
resistance such as Mudgo (Bph1), ASD7 (bph2), Swarnalatha (Bph6), T12 (bph7), IR-65482-7-216
(Bph18), IR-71033-121-15 (bph20) included in the study for comparison showed susceptible
reaction to the IIRR BPH population. The genotype Rathuhenathi (Bph3+Bph32) showed
moderately resistant reaction and resistant check PTB33 was highly resistant. Genetic diversity
analysis of all the 37 promising genotypes through 17 gene linked markers of BPH resistance
categorized them into three major clusters comprising 2 subclusters each. The Phenotypically
highly resistant genotypes were grouped together indicating their similar genetic background,
however few of the resistant materials grouped separately showing involvement of different BPH
resistance genes. The resistant genotypes can be utilized as efficient donors for BPH resistance.
P 3.55:

Transcriptomic responses of cluster bean (Cyamposis tetragonaloba L. cv RGC1025) to drought stress

Manohara Reddy B, Anthony Johnson AM, Venkatesh B, Jagadeesh Kumar N, Jayamma N, Chinta
Sudhakar
Plant Molecular Biology Laboratory, Department of Botany, Sri Krishnadevaraya University,
Anantapuram – 515003 A.P. India
Email:chintasudhakar@yahoo.com
Traditionally, Cluster bean/Guar bean (Cyamopsis tetragonoloba), is used for human
consumption as green vegetable, widely grown in dry lands of arid and semiarid regions in India.
Guar seed have a very large endosperm is processed into guar gum which is well known for various
industrial uses. Cluster bean is also used as cattle feed, green manure, fodder has been found to be
fairly drought tolerant. Cluster bean genotypic differences to drought stress at the germination and
other growth stages indicate the prospects of further improvement of its drought tolerance. In this
study, Cyamposistetragonaloba L. RGC-1025 (a drought tolerant cultivar) subjected to water stress
conditions was analysed through RNA Deep Sequencing (NGS technology) to find out the
differentially expressed genes (DEG) that will in turn reveal candidate genes and metabolic
pathways underlying drought tolerance. From 1,65,09,797 raw reads, nearly 1,61,04,492 clean reads
were identified and used for analysis. Among 66,838 transcripts assembled in unigene pathways,
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17,211 transcripts showed homology in KAAS server analysis. Of the total 203 pathways identified,
Membrane trafficking was the most abundant (4131) pathway in terms of the number of
homologous transcripts, followed by Chromosome and associated proteins (3036). 55% of the
transcripts resulted were functionally annotated against Viridiplantae database. Among them, the
transcripts from biological process includes regulation of transcription-DNA-templated were the
most abundant group (class), integral component of membrane were most abundant in cellular
component group, and ATP binding were most abundant in molecular function group. The output of
NGS revealed that a total of 2331 differentially expressed genes (DEGs) in Control and Drought
stressed cluster bean plants. Of these, 799 genes were found up-regulated and 1532 genes were
down-regulated under the drought stress. Heat maps of the top 40 up-regulated and down regulated
genes shows that among the up-regulated proteins, Late embryogenesis abundant protein Lea5,
NAC3 and NAC4 Transcription factors, Transcription repressor MYB4, Desiccation protectant
protein Lea14, Alpha−dioxygenase 2, Heat stress transcription factor B−3, Late embryogenesis
abundant protein group 2 protein dehydrin etc., were identified and in the downregulated genes,
Caffeic acid 3−O−methyltransferase, Phosphoenolpyruvate carboxylase kinase 1, Gibberellin 20
oxidase 2, Transcription factor bHLH87, Nitrate reductase, Ribulose bisphosphate carboxylase,
Ribulose bisphosphate carboxylase etc., were identified. Real-time PCR analysis revealed that 10
to 20 fold increase in Lea5, NAC3 and NAC4 transcript levels due to drought stress and 2-8 fold
increase in transcript levels due to salt and temperature stress conditions, while MYB4, Lea14,
Alpha−dioxygenase 2, HSF B−3, were increased by 15-20 fold due to temperature and salt stress.
These differentially expressed stress responsive genes could be considered to improve cluster bean
tolerance to drought stress.
P 3.56:

Marker-assisted introgression of bacterial blight blast and yield enhancing
genesinto the genetic background of Akshayadhan

Harika G, Punniakotti E, Kousik MBVN, Rekha G, HajiraSk, Dilip T, Chaitra, K, Laxmi prasanna
B, Aleena D, Pragya sinha, Jayamma P, Ayyappadass M, Ravindra Kale, Anila M, Swapnil K,
Pranathi K, MastanbeeSk,Balachandran SM, Seshu Madhav M, Laha GS, Srinivas Prasad M,
Voleti SR and Sundaram RM
ICAR - Indian Institute of Rice Research (IIRR), Rajendranagar, Hyderabad 500030, India
Email: rms_28@rediffmail.com

Akshayadhan (IET-19367, released in 2008) is a medium duration elite rice variety developed by
Indian Institute of Rice Research, Hyderabad. It is known to be highly susceptible to bacterial
blight (BB) and blast disease. The present study aims at the combining of BB and blast resistance
along with yield enhancement into the genetic background of Akshayadhan through MABB
strategy. Targeted major genes in the present study were Xa21, Pi54, Gn1a and OsSPL14 each
specific for BB, blast, grain number per panicle and panicle size with branching respectively.
Crossing program was initiated using the breeding lines of Akshayadhan possessing Xa21 and
Pi54 genes as recurrent parent and MTU1010/Swarna conferring Gn1a and OsSPL14 as donor
parent. Foreground selection for F1 plants were screened using gene specific markers viz.,
pTA248 for Xa21, PikhMAS for Pi54, Gn1a17SNP;Gn1a4F/4R (unpublished) for Gn1a and
SPL14 indel 2F/2R (unpublished) for SPL14 and two rounds of back crossings were done
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followed by selfingupto BC2F4s and simultaneous pedigree breeding was followed till F6
generation. Most of the selected lines showed high yield and resistance to bacterial blight and
blast. The best performing lines will be advanced further for multi-locational trails.
P 3.57:

Genetic diversity analysis of rice (Oryza sativa L.) genotypes using drought
specific molecular markers.

Nikki Kumari Bhatt and M. B. Parmar, Main Rice Research Station, Anand Agricultural University,
Nawagam-387 540
Rice (Oryza sativa L.) is the most valuable food crop for the developing world. Hence,
identifying rice genotypes to drought tolerance for using as donors in breeding is one of the most
important challenges for rice research. Therefore, Molecular markers are useful tools to determine
genetic diversity and identifying rice genotypes to drought tolerance. In the present study, sixteen
polymorphic SSR primers based on drought tolerance were used to analyze the genetic diversity
among 50 genotypes. A total of 63 alleles were detected among 50 genotypes of rice. The average
number of allele per locus was 3.9 with range of 2 (RM490, RM315 and RM472) to 6 (RM3825
and RM20A).The major allelic frequency ranging from 0.30 (RM3825) to 0.82 (RM472) with an
average of 0.47. The highest level of gene diversity was observed for RM3825 (0.78) while it was
minimum for RM472 (0.30) with mean gene diversity of 0.62. Heterozygosity varied widely from
0.00 to0.71 (RM20A) with an average of 0.07. The PIC values for SSR markers ranged from 0.25
(RM472) to 0.75 (RM3825). The dissimilarity matrix was used to generate dendrogram based on
SSR polymorphism grouped all the 50 rice genotypes into three major clusters. The highest genetic
distance (1.00) was observed between IR28/Jaya, IET-26789/IURON-113, IET-26789/IET-24069,
IET-26789/NWGR-14065, IET-26789/Jaya, IET-26762/IURON-113 and IET-26762/IET-24069
genotypes which indicated that these pairs of genotypes are highly differed at genomic level. These
lines might be possess different sets of drought tolerant alleles, which can be exploited to develop
drought tolerant varieties and also will be useful for developing biparental mapping populations as
well as in rice improvement program to widen the genetic background of various rice
genotypes.The lowest genetic distance (0.12) was observed between IET-26756 and IET-26809,
indicating that these genotypes may share a common gene pool. The result indicates the ability of
SSR markers to identify the allelic diversity and genetic variation among the studied rice genotypes.
The studied genotypes are quite variant as far as drought resistance is concerned and can prove to
be an excellent source of genetic diversity in future breeding program for drought resistance.
P 3.58:

Characterization of sheath disease pathogens from wild rice
C. Priyanka, C. Gireesh, Ch. Lydia, G S Laha, M S Prasad, and V Prakasam
ICAR-Indian Institute of Rice Research, Hyderabad-30
vprakasam.iari@gmail.com

Natural incidence of sheath blight disease reaction was observed in~150 wild rice accessions grown
in pots at booting stage during Kharif-2019. The disease samples were collected from 76 accessions
and isolated the Rhizoctonia spp from 12 samples/accessions and confirmed through microscopic
studies. The cultures were purified for cultural and morphological variability studies in Potato
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Dextrose Agar (PDA) medium. Culture appearance of all the isolates were observed with white
pigmentation except one isolate (WRSp-3) which is showing salmon color. All the isolates were
showed the parameters like, aerial mycelium, radiated with smooth and lobed margins comprising
of 2-3 zonation. Radial growth of all twelve isolates completed growth within 94 hrs which are
considered as medium (WRSp-1 and WRSp-8) to slow (10) growth. All twelve isolates produced
micro sclerotia on different time intervals. Sclerotia were white to light brown in color and it
appeared on both surface and aerial mycelium. Sclerotial arrangement in all the isolates dispersed
from centre to periphery with few clump formations except WRSp-3, where as sclerotia at
midcentre on PDA plate. Honeydew secretions were recorded in three isolates (WRSp-4, 8, 11).
Based on the cultural and morphological characters, eleven isolates were similar to Rizoctonia
oryzaesativae and one isolate (WRSp-3) as Rizoctonia oryzae. This speciation has to be further
confirmed by species specific ITS primers.

P3.59

Genomic approaches for enhancement of oil yield and productivity of oil palm
germplasm (Elaeis guineensis Jacq.)

B. KalyanaBabu, R. K. Mathur, G. Ravichandran
ICAR-Indian Institute of Oil Palm Research, Pedavegi-534 450, West Godavari (Dt), Andhra
Pradesh, India.
E-mail: kalyan_biotek@yahoo.co.in
Oil palm (Elaeis guineensis Jacq.) belongs to the family Arecaceae which contributes nearly 40
percent in production of edible vegetable oil throughout the world. Genotyping by sequencing
(GBS) method was used on African germplasm for QTL identification for four yield and seven oil
yield traits. Association of four yield and six oil yield related traits with SNPs resulted in
identification of 40 highly significant QTLs for different traits at a P value of ≤ 0.001 by MLM
approach. More genetic loci were identified to be associated with Oil to Bunch (%), followed by
average bunch weight. We identified a single cleaved amplified polymorphic site (CAPS) marker
which can differentiate the dura, pisifera and tenera fruit forms. The CAPS marker produced two
alleles (280 and 250bp) in dura forms; three alleles in tenera forms (550, 280, and 250bp) one allele
in pisifera form (550bp). One SSR marker was identified for short height increment in oil palm. A
wide range of oil palm germplasm (about 300 genotypes) originated from different African
countries are being used for association analysis using 250 polymorphic SSR markers and
genotyping by sequencing approaches. We developed first microsatellite database of oil palm,
OpSatdb, using PHP and MySQL database. It is simple and systematic web based search engine for
searching SSRs based on repeat motif type, repeat type, and primer details. The markers identified
in the study will assist in marker aided selection of superior genotypes for oil yield related traits,
productivity and quality traits.
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P3.60:

Genome-wide transcriptomic and proteomic analyses of pigeonpea (Cajanus
cajanL.) revealed the genes and pathways involved in the salt stress management

Monika Awana1,2, Kirti Rani2, Neha Jain3, Vandna Rai3, Kishor Gaikwad3, Shelly Praveen1,
Archana Singh1
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3
National Institute of Plant Biotechnology, New Delhi-110012, India.
Email: monika.awana5@gmail.com, sarchana19@gmail.com
Pigeonpea (Cajanus cajan L.) widely grown in the arid and semi-arid tropics of the world is
sensitive to salt stress. Here, proteomic and transcriptomic changes in leaves and roots of two
contrasting pigeonpea genotypes (salt-sensitive- ICP1071; salt-tolerant- ICP7) based on
biochemical and epigenomic screening were investigated. Out of 85 differentially expressed
proteins with ~1.5 fold difference on 2-D maps, 25 proteins were identified by MALDI-TOF
technique. Uniprot based analyses categorized them under the metabolisms of carbohydrate,
photosynthesis, nucleotide, defense response, protein degradation and amino acid. Pathway and
gene ontology analyses also revealed that most of these genes are involved in carbohydrate
metabolism followed by protein folding/degradation. Genome wide transcriptomic analysis led to
the identification of 25 differentially expressed salt-associated genesin root and shoot. Expression
of 6 genes (triose phosphate isomerase, oxygen evolving enhancer protein 1, phosphoribulokinase,
cysteine synthase, oxygen evolving enhancer protein 2 and early nodulin like protein 2) encoding
differentially expressed proteins showing ± 3 fold change in transcriptome was analyzed and
among them 5 showed consistency in transcripts and gene expression patterns. Furthermore, among
25 salt-associated genes,the expression of 7 genes, involved in diverse biological functions was
showing ±5 fold change variation. Up-regulation of these genes in tolerant genotype suggested
efficient genetic regulation under salt stress. The differentially expressed proteins and their
corresponding genes may be used as markers for breeding salt tolerant pigeonpea.

Theme 4: Genetic Engineering and Genome Editing
P 4.1:

Validation of DET1-gRNAs through transient agroinfiltration approach and
analysis of CRISPR/Cas9 mediated mutagenesis in soybean plants

Swapnil S. Thakare1, Navita Bansal1, Vanchinathan S1, Rama Prashat G2, Veda Krishnan1,
Archana Sachdev1 and Shelly Praveen1, Vinutha, T1
Division of Biochemistry, IARI, New Delhi, India
Division of Genetics, IARI, New Delhi-110012
Email:shellypraveen@hotmail.com, vinuthabiochem@gmail.com
The CRISPR/Cas (Clustered regularly interspaced short palindromic repeats/CRISPR – associated
proteins) is a targeted genome editing approach can be utilized for understanding the function of a
gene or developing new trait for the crop improvement. To analyze the genome editing efficiency of
gRNAs, the DE-ETIOLATED-1 (DET1) fused GFP over expression (OE) construct was used for
infiltration in combination with each CRISPR/Cas9 DET1-gRNAs constructs and GFP was used a
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marker gene to track the expression of GmDET1 in N.benthamiana leaves. Confocal imaging
showed significantly lowest expression of GFP in the leaves co-infiltrated with DET1 gRNA1 and
DET1-GFP fused OE constructs as compared to co-infiltration of DET1 gRNA2/ gRNA3 and
DET1-GFP fused OE constructs. Further the efficiency of DET1 gRNA1 was confirmed through
screening of mutations induced in N. benthamiana leaves using T7E1 assay and observed higher
(35.7%) mutation frequency as compared to rest of the gRNAs. The sequencing results confirmed
the presence of -4bp, -7bp and -5bp deletions in randomly selected DET1 gRNA1 clones. The
biochemical analysis showed significantly increased tocopherol content (51.74 ppm) in
N.benthamiana leaves co-infiltrated with DET1gRNA1 and DET1-GFP OE construct as compared
to control (45.6 ppm). Similarly biochemical analysis in edited soybean transformants harboring
CRISPR/Cas9-DET1 gRNA1 construct showed increase in total tocopherol content (53.2 ppm) as
compared to control (51.8 ppm). The present study thus helps to select the most efficient gRNA to
edit DET1 in soybean to improve its nutritional quality through enhanced accumulation of several
antioxidants including tocopherols.
P 4.2:

Transcriptomics and functional genomics for improving phosphorous use
efficiency in tomato (Solanum lycopersicum)

Rajat Srivastava, Akash, Naorem Reagan, Stuti Kujur and Suvajit Basu and Rahul Kumar
Department of Plant Sciences, University of Hyderabad, India
Email: rajat.sri27@gmail.com
Modern high yielding varieties have become highly dependent on the use of chemical fertilizers for
maximization of their agricultural output. Given the fact that Phosphorus (P) reserves, one of the
essential macronutrient for plant growth and development and an integral component of chemical
fertilizers, are finite and unevenly distributed globally, its deficiency could derail crop yield.
Therefore, developing crops with better P-use-efficiency (PUE) presents one of the solutions to
achieve sustainable agriculture and food security. In the present study, comparative genomics
approach using RNA-seq from 7-day-old and 15-day-old tomato seedlings, grown in low and high P
media, identified a combined 1275 genes upregulated (FC ≥ 2; p-value ≤ 0.05) and 772 genes
downregulated (FC ≥ 2; p-value ≤ 0.05) in P-deplete conditions. A total of 316 genes were found to
be commonly upregulated under low P-deficiency. On the contrary, only 84 genes were found to be
commonly downregulated in both 7-day-old and 15-day-old tomato seedlings. Gene Ontology (GO)
and KEGG enrichment analysis showed an over representation of ‘metabolic pathways’ and
‘biosynthesis of secondary metabolites’ pathways in the differentially expressed genes. Besides the
known phosphate starvation response (PSR) genes, novel regulatory genes were also identified.
Upregulation of several AP2/ERFs and MYB transcription factors and novel HAD-superfamily
hydrolase genes under P deficiency is really interesting. Functional characterization of the candidate
genes indicates their possible involvement in the regulation of PUE in tomato. The candidate genes,
characterized in this study, can be used in molecular breeding program.
P 4.3:

Comprehending the role of Isoflavones in imparting tolerance to Begomovirus
in Glycine max (L)
Ashish Marathe, Lalit L. Kharbikar, P.N. Sivalingam, Jagdish Kumar
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The presence of unique amalgamation of health promoting nutraceuticals like isoflavones, lecithin
and tocopherols has made Glycine max a crop of huge agronomic and pharmaceutical importance.
Soybean, also called as the “noble bean” serves as a host for variety of plant pathogens resulting in
yield loss. A primary response of soybean to biotic stress mainly by Phytophthora, Fusarium and
Macrophomina is the production of isoflavones. Amongst various flavonoids found in legumes
daidzein, genistein and glycietin predominate in soybean. The antioxidant property of isoflavones in
resisting bacterial and fungal infections is well documented. However, isoflavone mediated
resistance to Begomovirus causing yellow mosaic disease still remains elusive. Screening of
soybean germplasm for isoflavone content would be a critical step in understanding the isoflavone
dynamics and reaction to yellow mosaic disease caused by Begomovirus. Associating the gene to
metabolite network and functional validation hence becomes critical to study the host response to
virus infection. Therefore, reverse genetics approach like RNAi and recent genome editing tools
like CRISPR/Cas9 help in inducing desired mutation in genes regulating the isoflavone biosynthesis
and demonstrating their role in mediating resistance to yellow mosaic disease.
P 4.4:

Designing CRISPR/Cas9 constructs for editing the phytate transporter gene
(MRPABCC5) in soybean and their functional validation using transient
expressionassay
Smrutirekha Sahu
Division of Biochemistry, ICAR-IARI, Pusa, New Delhi
Email: sahusmruti2012@gmail.com

Presence of an antinutrient, Phytic acid represents a significant bottleneck in the flux of phosphorus
in the agrarian economy causing serious nutritional, environmental and agronomic consequences.
These adverse effects have sparked an interest to generate low phytate crops. CRISPR/Cas9 is an
efficient strategy that has gained wide consumer acceptability and addressed the complications with
prior approaches. The present study utilizes this approach to edit the phytate transporter gene
MRPABCC5 in soybean. The workflow started by analysing the on and off-target effects of 23nucleotide target sequences using Stupar’s CRISPR tool which yielded three potential targets. Their
in-silico characterisation was carried out using web-tools such as RNA fold server, OligoAnalyzer
predicted target efficiency on the basis of secondary structures, minimum free energy, GC content,
off-target effects. Based on the theoretical and in-silico analysis, target 3 (MFE: -1.5 kCal/mol, GC
content: 56.5%) was considered as most effective. Constructs were designed with BbsI overhang
targets and cloned into the pBlu/gRNA vector, with these gRNA-MRPABCC5 cassettes being
further cloned into Cas9 MDC123 vector which was confirmed by PCR using gRNA cassette
primers and sequencing. In-vivo validation was carried out by transformation of soybean leaf discs
through a transient expression assay. The transformation was confirmed by PCR using
MRPABCC5 specific primers where, 1 out of 4 sequenced events showed insertion of a single base.
Stable transformation experiments could be adopted further, which could set off creation of lowphytate soybean mutants.
125

NCIPBB 2019
P 4.5:

Development of CRISPR/Cas9 construct targeting CcKIP1 gene of Cenchrus
ciliaris and its validation in Arabidopsis thaliana using floral-dip method

Laishram SundariDevi1, LingruiZhang2, Jian-Kang Zhu2, Suresh Kumar3 & Vishnu Bhat1
1
Plant Developmental Biology, Department of Botany, University of Delhi, Delhi-110007,
India
2
Department of Horticulture and Landscape Architecture, Purdue University, West
Lafayette, IN 47907, USA
3
Division of Biochemistry, ICAR-Indian Agricultural Research Institute, New Delhi-110012,
India
Email id: bhatv64@rediffmail.com
Genome editing based genetic engineering uses different endonuclease like ZFNs, TALENs or
CRISPR/Cas. Among these, CRISPR/Cas9-mediated genome editing, which is based on a
prokaryotic immune system, has become the most fascinating technique due to its simplicity and
versatility in site-specific nuclease-assisted genome manipulation. The CRISPR/Cas9 generates
double-stranded break at the target site leading to the site-specific modification in the gene through
error-prone non-homologous end joining (NHEJ) or homologous recombination (HR) systems. This
results in insertion/deletion (in-del) or other mutations in the host DNA sequences. In contrast to the
previously used transgenic approaches with random insertion of the transgene, genome editing tools
create defined mutation with minimal off-targets. Therefore, genome editing is becoming a
powerful tool for functional genomics analyses and for crop improvement programs. We developed
a CRISPR/Cas9 construct with sgRNAs for CcKIP1 (Kinase interacting protein) gene of
Cenchrusciliaris. The CcKIP1-specific sgRNAs were designed using the freely available online
software and they were inserted into a CRISPR/Cas9 vector. The KIP gene has been proposed to
play important role in seed development; however, its exact function is yet to be unraveled.
Functional validation of the construct we developed was checked in Arabidopsis thaliana via floraldip method of transformation. For selection of the transgenic A. thaliana plants, Basta selection
pressure was used, and PCR amplification with the vector-specific primers was used to confirm the
presence of the CRISPR/Cas9-sgRNA construct.
P 4.6:

Peroxisomal polyamine oxidase mediated abiotic stress tolerance in rice

Shweta Chaturvedi1, Sigrun Reumann2 and Gopal Chowdhary1#
1
Plant Molecular Biology Laboratory, School of Biotechnology, KIIT University, Bhubaneswar 751024, Odisha, India.
2
Biozentrum Klein Flottbek, FakultätfürMathematik, Informatik und Naturwissenschaften,
Universität Hamburg Ohnhorststr. 18, D- 22609 Hamburg, Germany.
Email: gkchowdhary@kiitbiotech.ac.in
Biotic and abiotic stress conditions, drastically affect crop plants and their metabolism viz. growth
and development, reproducibility and ultimately reduces the yield. Abiotic stress condition leads to
the surge in reactive oxygen species (ROS) where in peroxisomes, chloroplast and mitochondria act
as nodal center for ROS homeostasis in plants. Metabolites like polyamines (PAs) have been found
to play critical role in plant’s acclimation to various abiotic stresses. It has recently been reported
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that Arabidopsis thaliana and Oryza sativa (rice), contain multiple PA oxidase (PAO) isoforms,
which are localized in different subcellular compartments including peroxisomes. Here, we have
investigated a rice peroxisomal PAO gene. The peroxisomal PAO have been cloned as EYFP fusion
construct in pCAT transient plant transformation vector, followed by gold particle coating, biolistic
bombardment and verification of its subcellular localization using fluorescent microscopy. The
protein was found to be peroxisomal as revealed by co-transformation with peroxisomal marker
DsRed-SKL. Further, its abiotic stress pattern has been studied using available microarray
databases: rice array database and Genevestigator. The bioinformatics data was further verified by
real time PCR approach using TaqMan probe. Nine days old IR64 variety rice seedlings were used
for RNA extraction, followed by cDNA synthesis and real time PCR. Expression analysis was done
under salt, heat, drought and cold stress conditions in various time points starting from 30 min to 24
hrs. The PAO gene has been found to be upregulated in all the abiotic stresses and the fold
induction was relatively higher in earlier time points.
P 4.7:

Genome-wide identification of F-box members in tomato and functional
characterization of a F-box gene for its role under phosphate starvation
Akash Patel, Adwaita K. Parida2 , Arun K. Sharma 2 and Rahul Kumar 1
1
PTRL, Dept. of Plant Sciences, University of Hyderabad, Hyderabad, 500046 India
2
DPMB, University of Delhi South Campus, New Delhi, 110021 India
Email: akashpatelkni@gmail.com

Ubiquitin-proteasomal degradation pathway represents an essential regulatory mechanism that
controls the intracellular protein turnover and regulates plethora of cellular processes in eukaryotes.
F-box proteins constitute one of the subunit of Skp-cullin-F-box (SCF) and confer specificity to the
complex for appropriate substrate recognition for its ubiquitin-mediated degradation by the 26S
proteasomal pathway. F-box proteins are identified by the presence of a highly conserved F-box
domain, located at the N-terminal. The C-terminal of the F-box proteins are less conserved and may
possess additional domains such as LRR, Kelch, TPR and WD40 repeats. In plants, F-box genes are
one of the largest gene families as 694 and 687 genes have been identified in Arabidopsis thaliana
and Oryza sativa, respectively. Presently, we identified 407 F-box members in tomato. On the basis
of the F-box and additional C-terminal domains, these proteins were further sub-classified into 10
subfamilies. Majority of these genes are ubiquitously expressed in all organs/tissues/stages in
tomato.Expression profiling of these genes under Phosphorus-limitation revealed that at least 4
genes are induced under limited P. Previously, an F-box gene, FBX2, has been implicated in the
phosphate starvation response in Arabidopsis thaliana. FBX2 protein was found to act as a negative
regulator under low Pi stress. In our transcriptome data, tomato FBX2 homolog expression
remained unaffected under P-limitation. Surprisingly, in-silico protein-protein interaction predicted
several important protein interactors for tomato FBX2.We are characterizing this gene during
phosphate starvation using gene editing approaches.
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In vitro plantlet regeneration from leaf explants of Andrographis lineate Nees. – A
medicinal plant.
Varimadugu Aruna
Chaitanya Bharathi Institute of Technology, Gandipet, Hyderabad, Telangana. 500075.
Email: varuna_biotech@cbit.ac.in

Andrographis lineateNees. (Acanthaceae) is an erect, perennial herb distributed in South
India. It is pharmaceutical important endemic herb rich in flavonoids and diterpenoids. All parts of
this plant are medicinally important in the traditional system of medicine in India. Seeds cultured on
half strength Murashige and Skoog medium fortified with 0.6% agar 1% sucrose were found to be
best for aseptic seed germination. Different explants such as cotyledon, leaf, internode and root
were excised from 30 days old aseptic seedlings of Andrographis lineate and cultured on Murashige
and Skoog medium supplemented with different auxins at different concentrations to know their
effect on callusing and ability towards morphogenesis. Among various seedling explants
ofAndrographis lineata leaf explants were more responsive than others seedling explants. Among
various auxins tested Picloram 2mg/l were found to be effective for callus proliferation. Callus
proliferated on Picloram 2mg/l was selected for organogenesis and maximum shoot regeneration
was resulted from callus raised on Murashige and Skoog medium fortified with Benzyl adenine 2
mg/l (44.57 ± 0.26 shoots). In vitro rooting with 6-8 roots were obtained on half strength Murashige
and Skoog medium and 75% plantlets were successfully acclimatized to field conditions. This
reliable and efficient protocol can be further exploited for genetic transformation experiments.
P 4.9:

Construction of lon and ompt gene disruption cassettes for development of
knockout E .coli strains to achieve better solublility of recombinant proteins.

Saroja Narsing Rao1, Srividya D1 and Anil HS2
1
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Raichur- 584104, 2Dept of Biotechnology , Dayananda Sagar College of Engineering , KS
layoutShavige Malleswara Hills, Bengaluru-78
Email: Saroja95@yahoo.com
Numerous expression systems, engineered strains and cultivation systems have been developed
globally but producing recombinant proteins in soluble form continues to remain a challenge. A
familiar cre-lox recombination strategy used to overcome this problem is the use of host strains
carrying disrupted protease genes which element production and accumulation of desired
recombinant protein by reducing proteolytic degradation. As a prerequisite to knockout lon and
ompt specific proteases from E. coli host genome, we have built a lon and ompt gene disruption
full length knock out cassettes (3368 bp) consisting of upstream and downstream target regions
(derived from the targeted genes), loxP sites, cre gene driven by T7 promoter to drive the
expression of Cre recombinase after the integration of knock out cassette into the host genome
and a selectable marker gene.Transformation of lon gene knock out cassette in E. coli Bl21
(star) DE3 cells has been achieved and the the transformants are being analyzed by PCR, growth
tests and sequencing to verify the successful recombination events.
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CRISPR /Cas mediated genome editing in rice- A review
Satya Sandeep Tata1, Sudhakar Godi2
1
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2
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Unlike the conventional genome editing approaches, CRISPR (Clustered Regularly Interspaced
Short Palindromic Repeats) technology has drawn the attention of the scientific community as it
seems to be more efficient, less time consuming and robust. The profound application of this
widespread technology in the field of agriculture has changed the scenario. Rice (Oryza sativa.L)
is a major food source for billions of people all over the world. It is very difficult to meet the food
demand by following traditional agricultural methods. Hence there is a need of editing the genome
to increase the crop productivity. CRISPR technology is Cas mediated genome editing tool
through which double stranded breaks can be induced in the genome and incorporation of desired
sequences for the development of agronomic traits, using short guider RNAs. This system has
enabled the implementation of hybrid breeding techniques and elimination of unwanted traits in the
rice plants. Rice is a flexible model system for the study of functional genomics. It is known that
CRISPR/Cas approach has been applied in rice to develop the traits like nutritional quality
improvement, biotic and abiotic stress tolerance, grain yield and quality improvement, stomatal
density etc. Recently it is being employed to increase the size of root hair cells, through which the
phosphate intake efficiency is expected to be enhanced. CRISPR/Cas has the potential of
enhancing food security, sustainable agriculture if it is successfully employed in the lab as well as
in the farmers’ field.
P4.11

Role of ADK and APT1 in SnRK1-mediated Cellular Stress Response and
antiviral defense
Gireesha Mohannath, Gargi Prasad S., Rahul Kumar and Snehasri Motamarry
Birla Institute of Technology and Science-Pilani, Hyderabad campus
Email:gireesha@hyderabad.bits-pilani.ac.in

SNF1/AMPK/SnRK1 family of kinases are highly conserved. Representatives include SNF1
kinase in yeast, SnRK1 in plants, and AMPK in animals. These Ser/Thr kinases play a central
role in the regulation of metabolism. In response to nutritional and environmental stresses that
deplete ATP, they turn off energy-consuming biosynthetic pathways and turn on alternative
ATP-generating systems as part of the cellular stress response (CSR). SnRK1 has recently been
shown to inhibit protein translation in plants. However, the mechanisms that activate these
enzyme complexes are not completely understood. Adenosine kinase (ADK) phosphorylates
adenosine to 5'-AMP. ADK and SnRK1 play key roles in antiviral defense, and geminivirus AL2
and L2 proteins inactivate both kinases. We have shown that: ADK and SnRK1 form a complex
in vivo, SnRK1 activity increases in transgenic Arabidopsis plants over-expressing ADK, and a
4-6 fold in vitro stimulation of ADK by SnRK1. Interestingly, ADK stimulation does not require
SnRK1 kinase activity. We conclude that SnRK1 and ADK mutually stimulate each other to
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rapidly activate CSR. SnRK1 phosphorylates ADK in vitro, and we speculate that this
phosphorylation might be playing a role in negative regulation of the SnRK1-ADK complex.
Adenine phosphoribosyl transferase 1 (APT1) also generates 5'-AMP. Based on some in vitro
and in vivo data, we hypothesize that APT1 might also play a role in activating CSR and
antiviral defense. Understanding the underlying mechanisms of CSR could potentially be used in
genetic engineering of crop plants to improve their resistance/tolerance against various biotic
and abiotic stresses.
P 4.12:

Agrobacterium-mediated transformation of Rhizoctonia solani and in vivo silencing
of gus gene

Harsha Dev Mukherjee1, T. Victor Athisayam1, Shashank Jaitly1, B. Gopinath1, G. Sridevi1
1
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Rice (Oryza sativa) is the most economically and commercially important food crop in the world as
90% of the world’s rice is consumed in Asia of which 60% is contributed by China, India and
Indonesia alone. Various environmental and biotic stress conditions results in yield loss nearly 850% around worldwide. Sheath blight (ShB) disease being the second major fungal disease in rice
next to blast is caused by Rhizoctonia solani, a plant pathogenic fungus. The perspective of
development of resistant cultivars against ShB has never been encouraging due to lack of high level
of resistance in the available rice germplasm, polygenic nature of the trait of tolerance as well as
several unknown complexities associated with resistant phenotype. Several researchers have
attempted to identify the QTLs (quantitative trait locus) and on developing transgenic rice plants by
exploiting the genes of host and pathogen to derive the resistance. Yet durable ShB resistance
couldn’t be achieved in rice. In view of the limited host plant resistance, alternate approaches of
utilizing the pathogenic genes by RNA interference (RNAi) could be an effective strategy to
develop resistance against R. solani. In this present study, we have transformed R. solani using gus
gene in order to demonstratein vivo gene silencing in R. solani. Towards that homozygous
transgenic hpgus rice plants were generated and infected with transgenic R. solani harbouring gus
gene. There were reduction in the disease symptoms in the hpgus rice plants compared to the
control plants inoculated with untransformed R. solani. The tryphan blue staining performed in the
R. solaniinfected leaf samples revealed the extent of penetration of the fungus.This is the first report
to demonstrate in vivo silencing in R. solani.
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Identification and expression analysis of Rhizoctonia solani genome encoded
microRNAs reveal novel insights of host-pathogen interaction

Naresh Babu Prathi1, Ch.V. Durga Rani1, Ramakrishna Chopperla2, S.M. Balachandran2, Satendra
K. Mangrauthia2
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MicroRNAs are endogenous tiny non-coding RNA molecules of about 21- 24 nucleotides.
These small RNAs function as defensive regulators in plants against disease causing pathogens by
post transcriptional gene regulation mechanism. A significant progress has been made to decipher
plant genome encoded miRNAs involved in host-pathogen interaction and defense response,
however, similar progress on pathogen genome encoded microRNAs has not been achieved. The
understanding of regulation of host genes by pathogen miRNAs or pathogen genes by host miRNAs
will unlock the complex gene regulatory mechanisms during host-pathogen interaction. In this
study, we used RNAseq approach to identify R. solani encoded miRNAs and their target genes in
pathogen and host genome. Using bioinformatics approach and stringent criteria of miRNA
prediction, 131 known and 19 novel miRNAs were identified from small RNA sequencing data of
R. solani. The target genes of these miRNAs in rice genome were identified through psRNA target
database. The target genes of miRNAs in pathogen genome were genes encoding laccase, secondary
metabolites, carbohydrate active enzymes, and secretory proteins. The secondary structures and
gene targets were identified for novel miRNAs also. The identified known and novel miRNAs were
quantified using qRT-PCR at different time intervals of infection (0h, 18h, 24h, 48h, 72h, 96h, and
5days) and in four different strains of R. solani. The expression levels of these miRNAs were also
examined under R.solani infection of different rice genotypes. The study reveals that pathogen
genome encoded miRNAs play critical role in host-pathogen interaction by regulating pathogen as
well as host genes.
P 4.14:

Engineering cellular auxin homeostasis pathways for manipulation of fruit
ripening in tomato
Stuti Kujur
stutikujur@gmail.com

Tomato is an important food crop across the globe because of its edible fleshy fruits, rich in
carbohydrates, Vitamin C, Vitamin K and antioxidants like lycopene and β-carotene. These
compounds are accumulated in fruits at higher levels during ripening. India is among the leading
tomato producing countries having produced approximately 19759 k Tonnes of tomatoes worth Rs.
11421.91 Lakhs for the year 2017-18 (Ministry of Agriculture and Farmer’s welfare, Government
of India). Improving fruit quality and increasing shelf life of fruits can minimize unnecessary loss
due to spoilage and over-ripening of fruits post-harvest and contribute farmer’s income. Auxin is a
key phytohormone involved in cell elongation, organogenesis, root, flower and fruit development,
root architecture, phototropism and response to biotic and biotic stresses. In tomato, fruit ripening
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initiation is accompanied by a peak of ethylene levels and a concomitant sharp decline in auxin
levels. Such decline in the IAA level is considered to be a prerequisite for ripening initiation in the
fleshy fruits. Importantly, cellular auxin homeostasis is regulated by three major pathways:
conjugation, conversion and degradation. Numerous studies have demonstrated that increasing the
endogenous auxin levels in fruits by either exogenous auxin application or through silencing of
genes encoding enzymes involved in auxin-conjugation leads to slower ripening phenotype and
prolong shelf-life of fruits. Our work focuses on manipulating the endogenous auxin levels in
tomato fruits by generating stable CRISPR knockout lines of key enzymes of auxin homeostasis
pathways in tomato using tissue culture technique.
P 4.15:

Design and analysis of highly efficient guide RNAs for editing of SWEET gene
family in Rice (Oryza sativa) using multiple CRISPR/Cas system

Yogi Dhawane#, G.Shanmugam#, R.M. Sundaram, M. Sheshu Madhav, S.M. Balachandran,
Satendra Kumar Mangrauthia
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Rice is the most important food crop of the developing world and the staple food of more than half
of the world’s population. The MtN3/saliva/SWEET-type genes are an evolutionally conserved
group of genes that are prevalent in higher eukaryotes, and are also found in protozoa, metazoa,
fungi, bacteria, and archaea. In rice, 21 members of MtN3/saliva/SWEET gene family play critical
role in transportation, distribution, and storage of carbohydrates, and also reported to be involved in
important physiological functions such as grain filling, host-pathogen interaction, stress responses,
phloem loading, and nodule development. Susceptibility genes like OsSWEET11, OsSWEET13, and
OsSWEET14 are members of SWEET family and are essential for reproductive development of
rice. They are used by the pathogenic bacterium Xanthomonas oryzae pv. oryzae to invade its host.
Considering the diverse roles of SWEET genes, it would be important to explore the editing
possibility of these genes by various CRISPR (Clustered Regularly Interspaced Short Palindromic
Repeats)/cas proteins such as Cas9, Cpf1, CasX, and Cas13. In this study, we designed 276 highly
efficient guide RNAs (gRNAs) for all the 21 members of SWEET gene family using various online
bioinformatics tools such as CRISPR-P, E-CRISP, CRISPR-PLANT, CHOPCHOP, and CRISPOR
by following stringent criteria and without off targets. Among these, 67 gRNAs are specific for
Cas9, 70 gRNAs for Cpf1, 55 gRNAs for CasX, and 84 gRNAs for Cas13 proteins. Beside the
coding region, pathogen EBS (effector binding site) present in promoter sequences of three SWEET
genes (OsSWEET11, OsSWEET13, and OsSWEET14) were also used for designing of gRNAs for
Cas9 and Cpf1. These designed gRNAs will be an extremely useful resource for genome editing
experiments and functional characterization of SWEET genes.
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Functional characterization of high temperature responsive rice microRNA OsamiR5076
G. Divya, Y. Varalaxmi, N. Sarla, S.R. Voleti, and Satendra K Mangrauthia
ICAR-Indian Institute of Rice Research, Hyderabad
Email: skmdrr@gmail.com

Rice (Oryza sativa L.) is one of the major cereal food crops supporting almost half of the world
population. Constant increase of mean annual temperature due to global warming is an increasing
threat to rice production. Non-coding small RNAs are important players in regulation of plant stress
responses. MicroRNAs (miRNAs) are known to play key regulatory roles in plant development as
well as in biotic and abiotic stresses by cleaving target mRNAs or by translational repression. In
this study, miR5076 was identified from heat induced small RNA sequencing library of a tolerant
genotype Nagina22 (N22). The expression of this miRNA under control and heat stress was
verified by using qRT-PCR, which suggested its up-regulation in N22 under heat stress. The gene
encoding miR5076 was amplified from N22 genomic DNA using gene specific primers. The PCR
amplified product was initially cloned into pENTR-TOPO-D vector and transferred into Gateway
destination vector pGWB5 by LR clonase mediated reaction. The binary vector pGWB5-5076 was
mobilized into Agrobacterium strain EHA105 and genetically transferred to rice. The obtained
putative transgenic plants were subjected for hardening in transgenic glasshouse and screened
through PCR for the presence of transgene and selection markers (hptII). These transgenic rice
plants are being characterized to decipher the molecular and physiological function of miR5076.
P 4.17:

Host-parasite interaction in safflower and Fusarium oxysporum
Roshan Jadhav, Ramesh Dhawale
Vilasrao Deshmukh College of Agricultural Biotechnology, Latur, Maharashtra
Email: ndramesh11@gmail.com

Safflower (Carthamus tinctorius L.), an important oilseed crop suffered from Wilt. It is a major
disease caused by the genus Fusarium oxysporum f.sp. carthami. The increase in disease incidence
results from a monocropping and re-use of infected seeds. Fusarium, is a widely distributed
phytopathogen and brings about great economic loss upto 80%. This pathogen penetrates the roots
mainly through wounds and proceeds into and throughout the vascular system, leading to functional
collapse, systemic wilting and die. With the goal of evaluating the host parasite relationship among
Fusarium species observed in crops, an experiment was carried out involving the inoculation of
fungal pathogen to the callus grown in vitro. Host parasite relationship is studied by microscopic
analysis. The Safflower cv. ‘GMU-5080’ was screened for callus induction and microscopic
analysis of fungal infection. This genotype responded more to callus induction on MS
supplemented with 2, 4-D (2.0mM) + NAA (0.5mM) growth regulators compare to the other
combinations. Microscopy of early stages of infection to the callus revealed the presence of the
fungus only on outer surface of the callus. Further analysis showed that the fungus was concentrated
in the outermost cell layers of the callus. No haustoria were seen inside the callus cells of resistant
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genotype. Whereas susceptible showing haustoria in inner mass of the callus. This type of work will
help to select the resistant genotypes of the crops by observing at microscopic level.
P 4.18:

Genome editing for Geminivirus resistance in Cassava

Divya K, T. Makeshkumar
Division of crop Protection, ICAR- CTCRI, Sreekariyam, Thiruvananthapuram, Kerala
Email: makeshctcri@gmail.com, divyakariatt@gmail.com
Control of pathogenic plant viruses is often less efficient, difficult and labor intensive by
conventional methods due to their rapid evolution, emergence of new/ more virulent strains.
CRISPR/Cas9 has been emerged as an excellent alternative to conventional crop improvement
methods, enabling highly efficient, specific, robust editing of required genomic loci in a less
expensive, simple and flexible way. Efficacy of CRISPR/Cas9 induced genomic mutations for
controlling different virus species has been demonstrated in model plants. In this study we are
investigating the feasibility and efficiency of this third generation genome editing tool in a host
plant, Cassava (Manihot esculenta Crantz.), to confer resistance against its most dreaded pathogen,
Cassava mosaic geminivirus, causing detrimental effects on yield (loss of 15-24% up to
90%). Cassava an important tuber crop species, is regarded as climate resilient crop for future, with
minimum agronomic requirements and investment, may be even able to substitute cereals by their
significant contribution to global food security, especially in the current scenario of drastic climate
Replicase gene, vital for infection process and survival of virus in host was chosen to be knocked
out using CRISPR/Cas9 tool for which 8 putative guideRNAs complementary to the 20 nt target
sequences encompassing NGG PAM, which showed minimal off- target activity (in silico) was
designed with the help of online gRNA designing tools. Individual gRNAs were cloned into binary
plasmid harbouring SpCas9 gene under 35S promoter and gRNA scaffold sequence. Trials for
Agrobacterium
mediated
transformation
of
cassava
embryogenic
calli
with
CRISPR/Cas9 constructs and subsequent regeneration of edited plants are undergoing. Apart from
analysing the nature of induced mutations at nucleotide level, efficiency of gRNAs to knock out the
target genes is to be checked by challenging inoculation of SLCMV clones, followed by qRT PCR
estimation of viral titre in systemic leaves. A comparative analysis of efficiency of multiplex
editing Vs individual target mutation in preventing infection also will be done. Strategies for
elimination of transgenesthat enter host genome while CRISPR/ Cas9 constructs are delivered by
Agrobacterium mediated transformation also will be checked.
P 4.19:

In vitro shoot multiplication and plantlet regeneration from epicotyls explants of
Caesalpinia bonducella (L.) Robx., a medicinal plant
A. Thirumurugan and B. D. Ranjithakumari
Department of Botany, Bharathidasan University, Tiruchirappalli - 620 024, India
Email: ranjithakumari2004@yahoo.co.in

In vitro culture of somatic cells of plants allows the plant breeder to apply the techniques of genetic
engineering to specific breeding problems in crop plants and also in the production of
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pharmaceutical products. Caesalpiniabonducella (L.) Roxb prickly shrub or woody vine reaching a
length of 10 m or more, belong the family (Fabaceae/ Caesalpinaceae) and also known as
kalarchikai in Tamil. It is popular in indigenous system of medicine like Ayurveda, Siddha, Unani
and Homoeopathy. In this study, the dormancy of the seeds was overcome by acid scarification and
an in vitro propagation protocol has been developed for epicotyl explants. Maximum percentage of
shoot regeneration (90%) with 3.6 shoots were observed from epicotyl explants on MS medium
supplements with BAP (3.0 mg/l) with IAA (1.0 mg/l) and Poly Vinyl Pyrrolidone (PVP) 100 mg/l.
Maximum rooting of 93% with 5.3 number of roots per shoots achieved on half strength MS
medium supplemented with IBA (1.5 mg/l). The in vitro raised plantlets were potted and transferred
to the green house. The results showed that this tissue culture protocol could be used successfully
for micropropation of Caesalpiniabonducella (L.).

Theme 5: IPR, PPP and Biosafety
P 5.1:

Patents inventions: procedure, practice and protection
Hephzibah Rani Singh
Email: hepsisingh@yahoo.co.in
Gayatri Vidya Parishad College for Degree andPgCourses

In the modern global economy legal protection of Intellectual Property rights is an important
prerequisite for the development of more advanced goods and services. More than 1 billion patented
IP objects have been put into circulation in the last decade only, and trillions of IP objects are
protected by copyright law. In monetary terms, the IP market is growing 10 percent a year, which is
faster than most tangible product markets. Intellectual Property Rights (IPRs) are a set of exclusive
rights protected by law which are accorded to creators or persons over their creations for a certain
time period. An IP right holder can realize value from its intellectual assets through utilizing it
internally for its own processes or share it externally through provision of goods and services to
customers. The latter can be achieved through legal mechanisms such as licensing or assignment. In
today’s globally competitive environment, intellectual property has placed itself on a pedestal in the
context of economic growth and is becoming increasingly important. Intellectual Property (IP) is
the fuel that powers the engine of prosperity, fostering invention and innovation. The increasing
significance of intangible assets in the global economy is forcing business organizations to actively
manage their IP as a key driver for building and sustaining their competitive advantage and
achieving superior performance. IPRs are now being used not only as a tool to protect creativity and
generate revenue but also to build strategic alliances for socio-economic and technological growth.
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P.A.Lakshmi Prasanna
Email: prasannaparaiveedu@yahoo.com
ICAR-Indian Institute of Rice Research, Hyderabad-500030
It is being viewed that agricultural biotechnology with its diverse New plant Breeding Techniques
(NBTs) can be a key in increasing agricultural production, in the context of shrinking land and
water resource base by mitigating adverse effects of climate change on crop yields. Further
biotechnology is being viewed as a tool in addressing the issues food and nutritional security by
developing nutritionally rich crops. On the other hand biotechnology industry growth coupled with
strengthening IPR in plant breeding sector is being viewed as cause behind some negative effects in
economy like market concentration, hindering effect on follow on innovations and access to seeds
at affordable price. However the precise effects vary with nature of specific technology, nature of
IPR, nature of crop and also public/private sector ownership of IPR to these technologies and plant
varieties. Further some of these reported negative consequences can be addressed by including
some provisions in national IPR law, competition law and other regulatory laws. Some countries are
already using these measures. In some countries some non-IPR incentive measures are being
implemented for handling some of negative consequences. Hence this study attempts to present
these measures based on review of literature, so as to get some insights which can aid in designing
appropriate measures in Indian context, for harnessing positive effects of new plant breeding
techniques by minimizing negative effects.
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