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Worldwide demands for food increases (population of over 8 billion by 2025) while land and water become increasingly
scarce and human health issues rise and threaten food systems and their sustainability. There will be no sustainable future
without eradicating poverty and hunger. Ensuring food security for all is both a key function of and a challenge for agriculture,
which faces ever-increasing difficulties — as populations rise, urbanization increases and incomes grow, the agricultural sector
will be under mounting pressure to meet the demand for safe and nutritious food. Agriculture has to generate decent jobs and
support the livelihoods of billions of rural people across the globe, especially in developing countries where hunger and
poverty are concentrated. Furthermore, the sector has a major role to play in ensuring the sustainability of the world’s precious
natural resources and biodiversity, particularly in light of a changing climate. Climate change will have an increasingly
adverse impact on many regions of the world, with those in low latitudes being hit the hardest. Developing countries, in
particular, will need support from the global community to facilitate their adaptation and mitigation efforts in relation to
climate change and to transform their agriculture and food systems sustainably. As the migration crisis of recent years has
shown, no country stands unaffected. What happens in one part of the globe will undoubtedly affect other parts, and domestic
and foreign policies must take account of this.

Global Agriculture Research institutes

At global level only mandated international agricultural research organization is the CGIAR.. The CGIAR Fund supports 15
international agricultural research centers such as the International Water Management Institute (IWMI), International Rice
Research Institute (IRRI), the International Institute of Tropical Agriculture (IITA), the International Livestock Research
Institute (ILRI), the International Food Policy Research Institute (IFPRI) and the Center for International Forestry Research
(CIFOR) that form the CGIAR Consortium of International Agricultural Research Centers and are located in various countries
worldwide (as of 2011), The centers carry out research on various Agricultural commodities, livestock, fish, water, forestry,
policy and management.Some other international agricultural organizations include the United Nations Food and Agriculture
Organization, Global Forum on Agricultural Research (GFAR), The International Agriculture Center (Netherlands), The
World Bank, International Fund for Agricultural Development, The Center for International Food and Agriculture Policy at
the University of Minnesota. The CGIAR (Consultative Group on International Agricultural Research) is a small but
significant component of the global agricultural research system. With its limited financial resources, it has to be selective in
its role and choice of research portfolio. An updated report on CGIAR priorities and strategies is produced every five years by
TAC (Technical Advisory Committee to the CGIAR) to guide system-wide resource allocation taking into consideration an
appropriate balance between centers, activities, commodities, regions and agro-ecological zones. In considering priorities,
TAC is guided by several important factors such as the CGIAR mission and goal, emerging trends in world agriculture, and the
evolution of scientific capacity in developing countries. The current approach has been modified to account for the expanded
mandate of the CGIAR, greater emphasis on sustain-ability and resource management issues, allow for meaningful
interactions with stakeholders, ensure transparency in decision making, and develop mechanisms which facilitate CGIAR
priority setting as a continuing activity.

Research priorities decided by CGIAR

According to Nelson and Mensbrugghe (2013) CGIAR decided public sector agricultural research priorities for sustainable
food security and agricultural strategies to support food security in climate change. The focus is on the vulnerable small
holder agricultural households that do not consistently and fully meet household nutritional needs. Climate change poses great
risks to this group because it is dependent on agricultural production to meet both income and nutritional needs. Climate
change also poses additional challenges to meet the individual and collective ambitions of development. The responses to
climate change are varied, ranging from increasing resilience by development and adoption of new cultivars, maintaining
eco-systems services such as soil health and water quality, diversification, and improved risk management tools. Climate
change increases the value of “no-regrets” technologies that enhance flexibility and potentially enable transformative changes.
Some technologies exist that can help with adaptation; others need to be developed. But while technology availability is a first
step condition, adoption by farmers is the essential outcome. Adoption requires greater emphasis on building local institutions
to support information dissemination, risk management and collective action. Two other important enabling conditions are
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building coherence across agriculture, food security and climate change policies and increasing the available financing,
including from climate finance sources. Priorities include: Better links with the global climate change research community are
needed to address the nature of the vulnerability and uncertainties. This has to include better understanding of the likely
changes in climate variability in the coming decades and its impacts on food systems and food security at all levels. Improving
tools and guidelines for risk management, including better knowledge of the role of assets (physical, human and social
capital), the role of collective action and increased engagement of civil society to improve participatory approaches and
communication. Additional views from the reviewers and participants follow. There was a lively debate on the relative
priorities between technology development and improving systems for technology adoption, and the optimal division between
the public and private sectors. How can we better use the new technologies available today for information dissemination?
Allocation of water among various users, including agriculture, as well as competition for land use from biofuels merits
greater attention. What should be the relative roles of mitigation versus adaptation? How much mitigation can be expected
from small holder farmers? What are the equity concerns? How can development be made compatible with mitigation? Should
we focus on a ‘climate justice’ approach (analogous to the ‘right-to-food’ approach) given the inability of the global
community to take effective action to limit greenhouse gas emissions. Attention to gender differences in the way information
is absorbed and transmitted is important for technology adoption and mitigation. More collaboration is needed with a focus on
data collection and dissemination and links across the different modeling platforms (across disciplines, e.g. climate to crop to
economic, and across dimensions, household/farm to sub-region to country to global).

What is Sustainable Agriculture : Every day, farmers and ranchers around the world develop new, innovative strategies to
produce and distribute food, fuel and fiber sustainably. While these strategies vary greatly, they all embrace three broad goals,
or what SARE calls the 3 Pillars of Sustainability:Profit over the long term, Stewardship of nation’s land, air and water and
Quality of life for farmers, ranchers and their communities. The phrase ‘sustainable agriculture’ was reportedly coined by the
Australian agricultural scientist Gordon McClymont.Wes Jackson is credited with the first publication of the expression in his
1980 book New Roots for Agriculture. The term became popular in the late 1980s. It has been defined as “an integrated system
of plant and animal production practices having a site-specific application that will last over the long term, for example to
satisfy human food and fiber needs, to enhance environmental quality and the natural resource base upon which the
agricultural economy depends, to make the most efficient use of non-renewable and on-farm resources and integrate natural
biological cycles and controls, to sustain the economic viability of farm operations, and to enhance the quality of life for
farmers and society as a whole.

There are several key principles associated with sustainability in agriculture :

e The incorporation of biological and ecological processes into agricultural and food production practices. For example,
these processes could include nutrient cycling, soil regeneration, and nitrogen fixation.

e Using decreased amounts of non-renewable and unsustainable inputs, particularly the ones that are environmentally
harmful.

e Using the expertise of farmers to both productively work the land as well as to promote the self-reliance and
self-sufficiency of farmers.

e Solving agricultural and natural resource problems through the cooperation and collaboration of people with different
skills. The problems tackled include pest management and irrigation.

Sustainable agriculture can be understood as an ecosystem approach to agriculture. Practices that can cause long-term damage
to soil include excessive tilling of the soil (leading to erosion) and irrigation without adequate drainage (leading
to salinization). Long-term experiments have provided some of the best data on how various practices affect soil properties
essential to sustainability. In the United States a federal agency, USDA-Natural Resources Conservation Service, specializes
in providing technical and financial assistance for those interested in pursuing natural resource conservation and production
agriculture as compatible goals.

Initiatives by United Nations for sustainable development

The year 2015 signalled the arrival of two landmark initiatives that recognized the need for countries to take collective action
to promote sustainable development and combat climate change: the 2030 Agenda for Sustainable Development and its 17
Sustainable Development Goals (SDGs), and the Paris Agreement of the United Nations Framework Convention on Climate
Change (UNFCCC). Both initiatives reflect evolving thinking around global issues, and both call for a fair and transparent
international trade system. In food and agriculture, trade can play a role and contribute to meeting the targets of both the 2030
Agenda and the Paris Agreement.
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In the meeting at the United Nations Headquarters in New York from 25-27 September 2015 as the Organization celebrated its
seventieth anniversary, have decided on new global Sustainable Development Goals. UN adopted a historic decision on
a comprehensive, far-reaching and people-centred set of universal and transformative Goals and targets and committed to
working tirelessly for the full implementation of this Agenda by 2030.

The sustainable development goals : The sustainable development goals (SDGs) are a new, universal set of goals,
targets and indicators that UN member states will be expected to use to frame their agendas and political policies over the next
15 years.The SDGs follow and expand on the millennium development goals (MDGs), which were agreed by governments in
2001 and are due to expire at the end of this year.

Need for set of goals : There is broad agreement that, while the MDGs provided a focal point for governments —a
framework around which they could develop policies and overseas aid programmes designed to end poverty and
improve the lives of poor people — as well as a rallying point for NGOs to hold them to account, they were too narrow.

The eight MDGs — reduce poverty and hunger; achieve universal education; promote gender equality; reduce child and
maternal deaths; combat HIV, malaria and other diseases; ensure environmental sustainability; develop global
partnerships — failed to consider the root causes of poverty and overlooked gender inequality as well as the holistic
nature of development. The goals made no mention of human rights and did not specifically address economic
development. While the MDGs, in theory, applied to all countries, in reality they were considered targets for poor
countries to achieve, with finance from wealthy states. Conversely, every country will be expected to work towards
achieving the SDGs.

Proposed 17 Sustainable Development Goals (SDGs)?

e End poverty in all its forms everywhere

e End hunger, achieve food security and improved nutrition, and promote sustainable agriculture

e Ensure healthy lives and promote wellbeing for all at all ages

e Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all
e Achieve gender equality and empower all women and girls

e Ensure availability and sustainable management of water and sanitation for all

e FEnsure access to affordable, reliable, sustainable and modern energy for all

e Promote sustained, inclusive and sustainable economic growth, full and productive employment, and decent work for all
e Build resilient infrastructure, promote inclusive and sustainable industrialisation, and foster innovation
e Reduce inequality within and among countries

e Make cities and human settlements inclusive, safe, resilient and sustainable

e Ensure sustainable consumption and production patterns

e Take urgent action to combat climate change and its impacts (taking note of agreements made by the UNFCCC forum)
e Conserve and sustainably use the oceans, seas and marine resources for sustainable development

e Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat
desertification and halt and reverse land degradation, and halt biodiversity loss

e Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build
effective, accountable and inclusive institutions at all levels

e Strengthen the means of implementation and revitalise the global partnership for sustainable development

e Within the goals are 169 targets, to put a bit of meat on the bones. Targets under goal one, for example, include reducing
by at least half the number of people living in poverty by 2030, and eradicating extreme poverty (people living on less
than $1.25 a day). Under goal five, there’s a target on eliminating violence against women, while goal.

16 has a target to promote the rule of law and equal access to justice.

The interlinkages and integrated nature of the Sustainable Development Goals are of crucial importance in ensuring that the
purpose of the new Agenda is realised. If we realize our ambitions across the full extent of the Agenda, the lives of all will be
profoundly improved and our world will be transformed for the better.

This paper focuses on what are the recent developments undertaken for sustainable management that have wide, although not
universal, applicability and can help guide the transition to sustainability.During the past half century agriculturalists
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allowed the immediate effectiveness of modern agricultural inputs such as fertilizers and pesticides to somewhat divert their
attention from the need to manage soil organic matter. There is a large number of research activities and projects
related to soils around the world. Many projects would benefit from an increased coordination with other
on-going research activities. Communication among the research communities dealing with the various aspects of
soils are often limited or inexistent and interdisciplinary research is still very limited. Bridging between the
various research communities could bring large benefits to the global scientific knowledge base and lead to more
coherent soil related activities. Breaking the still existing walls between geology, soil science, agronomy, forestry,
pasture/rangeland management, agro-climatology, soil biology and ecosystems research could improve the quality
and applicability of research and provide new avenues for future integrated research and development programs.

The Global Research Alliance (GRA) : Is an international network of nine applied research organizations that works to
promote application of science and technology to solve large scale issues facing developing countries. The alliance was
formed in 2000 in Pretoria, South Africa. Today, the GRA has access to over 60,000 people across its membership. Vision is
for a world where the application of innovative science and technology, through collaboration and co-creation, delivers
access equality, improves lives, and solves global development challenges.The GRA uses the best science and technology to
solve some of the biggest problems in the developing world. These global issues span borders, cultures and religions and
require a cross-boundary response. They address these problems by :
e Mobilising the creative energy of our globally and culturally diverse researchers to address global development
challenges through innovation
e Saring the breadth and depth of our science and technology resources and uniting with local partners,
communities, industry and collaborators
e Generating and implementing appropriate, affordable and sustainable solutions with positive and lasting impact
e The GRA is a dynamic alliance of nine knowledge intensive research and technology organisations from around the
world. Its goal is to create ‘A Global Knowledge Pool for Global Good’. The focus is to apply science,
technology and innovation in the pursuit of solving some of world’s gravest challenges.

GRA and Inclusive Innovation : The Global Research Alliance (GRA) believes Inclusive Innovation requires a holistic and
new way of approaching demand-driven projects and co-creation with partners such as end-users, technology
organizations and both the private and public sectors. This includes: success through technical innovation (products), social
innovation (interaction/co-creation), management innovation (business models); and chain innovation (relationships
in the value chain). Inclusive Innovation is not new to the GRA. Over the last few years, the GRA has systematically
addressed global challenges through the deployment of Inclusive Innovation initiatives.

Why do we need climate-smart agriculture : The UN Food and Agriculture Organisation (FAO) estimates that feeding the
world population will require a 60 percent increase in total agricultural production. With many of the resources needed
for sustainable food security already stretched, the food security challenges are huge. At the same time climate change is
already negatively impacting agricultural production globally and locally. Climate risks to cropping, livestock and fisheries
are expected to increase in coming decades, particularly in low-income countries where adaptive capacity is weaker. Impacts
on agriculture threaten both food security and agriculture’s pivotal role in rural livelihoods and broad-based
development. Also the agricultural sector, if emissions from land use change are also included, generates about one-quarter of
global greenhouse gas emissions.

Practical adaptation options to improve food security and resilience : What practical steps can smallholder farmers take to
adapt their agricultural practices to secure dependable food supplies and livelihoods? And can they do this while also
decreasing greenhouse gas emissions or increasing carbon sequestration, thereby decreasing future climate change?

In a search for answers the CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS) is
working with a vast range of partners to test a range of interventions in climate-smart villages.This Flagship addresses the
challenge of how to transition to climate-smart agriculture at a large scale. We work with partners at all levels to test, evaluate,
promote and scale up integrated portfolios of technologies and practices that meet the needs of farmers - including
women and marginalized groups. We help build adaptive capacity and resilience to climate variability and change, while
increasing food availability and generating mitigation co-benefits. We integrate, and apply the best and most promising
methods, tools and approaches for equitable local adaptation planning and governance, and develop innovative incentives and
mechanisms for scaling out CCAFS identifies agricultural development options that reduce greenhouse gas emissions and
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increase carbon sequestration. Together with our partners, CCAFS produces research to improve estimates of farm
emissions in smallholder systems, provides tools and information to agriculture decision-makers and supports the
widespread implementation of low emissions agricultural practices and policies.

The Global Water Partnership’s : vision is for a water secure world. Its mission is to support the sustainable
development and management of water resources at all levels. GWP was founded in 1996 by the World Bank, the United
Nations Development Programme (UNDP), and the Swedish International Development Cooperation Agency (SIDA) to
foster integrated water resource management (IWRM).

IWRM is a process which promotes the coordinated development and management of water, land and related resources in
order to maximise economic and social welfare without compromising the sustainability of ecosystems and the
environment.The network is open to all organisations involved in water resources management: developed and
developing country government institutions, agencies of the United Nations, bi- and multi-lateral development banks,
professional associations, research institutions, non-governmental organisations, and the private sector. In the “Our
Approach” section one can read about GWP’s global strategy - Towards 2020 - how GWP are currently pursuing vision of
water security.Dealing with water issues requires commitment at the highest political level. Water security will only be
reached when political leaders take the lead, make the tough decisions about the different uses of water and follow through
with financing and implementation. GWP sees its role as having the technical expertise and convening power to bring together
diverse stakeholders who can contribute to the social and political change processes that help bring the vision of a water secure
world closer to reality. GWP regularly reports on outcomes at the national, regional, and global level. GWP is implementing
its strategy and up-to-date information on activities across the globe.

The Global Water Partnership (GWP) has announced the launch of its new 2014-2019 global strategy.The strategy, Towards
2020, outlines a new direction for GWP with the goals of catalyzing change, sharing knowledge, and strengthening
partnerships for a water secure world. The 2014-2019 Strategy builds on GWP’s previous work and achievements. It
was developed through a year-long process of regional dialogues and consultations with GWP’s growing network of
over 2,900 Partner Organizations across 172 countries.“The strategy Towards 2020 stresses the need for innovative and
multi-sectoral approaches to adequately address the manifold threats and opportunities relating to sustainable water resource
management in the context of climate change, rapid urbanization, and growing inequalities,” Knowledge generation and
communication continues to be a central part of GWP’s work with this strategy.“Knowledge and new tools are needed to
support policy development and decision making and enable the effective and sustainable management of water resources,”
“Knowledge can stimulate behavioural change towards a new ‘water culture’. New to this strategy is a thematic approach in
six key areas of development — climate change, transboundary cooperation, food, urbanisation, energy, and ecosystems.
“Integrated water management is fundamental to all of these areas of the global development agenda. Our new thematic
approach will ensure the crucial link to water security is made across these thematic focus areas for meeting sustainable
development goals,” explains GWP Executive Secretary Dr Ania Grobicki.

The global launch of the strategy took place at the Official United Nations World Water Day celebrations in Tokyo, Japan, on
21 March 2014.

Global Soil Partnership : Soil is under pressure. The renewed recognition of the central role of soil resources as a basis for
food security and their provision of key ecosystem services, including climate change adaptation and mitigation, has triggered
numerous regional and international projects, initiatives and actions. Despite these numerous emergent activities, soil
resources are still seen as a second-tier priority and no international governance body exists that advocates for and
coordinates initiatives to ensure that knowledge and recognition of soils are appropriately represented in global
change dialogues and decision making processes. At the same time, there is need for coordination and partnership to create a
unified and recognized voice for soils and to avoid fragmentation of efforts and wastage of resources.

Maintaining healthy soils required for feeding the growing population of the world and meeting their needs for biomass
(energy), fiber, fodder, and other products can only be ensured through a strong partnership. This is one of the key guiding
principles for the establishment of the Global Soil Partnership.

Responses to soils today :

Soil data - fragmented, partly outdated (fertility, SOC, etc.) heterogeneous and difficult to compare, not easily
accessible, not responding to users needs
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Soil capacities - increasingly a scarce resources (loss of soil expertise and skills)

Soil knowledge and research - fragmented (fertility, CC, ecology), domain of soil scientists, not accessible for use by various
disciplines and for decision making, not tailored to address problems/development agendas of today

Awareness and investments in soil management - extremely low compared to the needs that soil is a precarious
resource and requires special care from its users

Seil policy - Often received as a second tier priority; lack of international governance body to support coordinated
global action on their management

Need for compatible and coordinated soil policies - a unified and authoritative voice is needed to better coordinate efforts
and pool limited resources (for agriculture, forestry, food security, UNCCD, CBD, UNFCCC, disaster and drought
management, land competition, rural and urban land use planning and development).

Intergovernmental Panel on Climate Change (IPCC) is the leading international body for the assessment of climate
change. It was established by the United Nations Environment Programme (UNEP) and the World Meteorological
Organization (WMO) in 1988 to provide the world with a clear scientific view on the current state of knowledge in
climate change and its potential environmental and socio-economic impacts. In the same year, the UN General
Assembly endorsed the action by WMO and UNEP in jointly establishing the IPCC. The IPCC is a scientific body under the
auspices of the United Nations (UN). It reviews and assesses the most recent scientific, technical and socio-economic
information produced worldwide relevant to the understanding of climate change. It does not conduct any research nor does it
monitor climate related data or parameters. Thousands of scientists from all over the world contribute to the work of
the IPCC on a voluntary basis. Review is an essential part of the IPCC process, to ensure an objective and complete
assessment of current information. IPCC aims to reflect a range of views and expertise. The Secretariat coordinates all
the IPCC work and liaises with Governments. It is established by WMO and UNEP and located at WMO headquarters in
Geneva. Because of its scientific and intergovernmental nature, the IPCC embodies a unique opportunity to
provide rigorous and balanced scientific information to decision makers. By endorsing the IPCC reports, governments
acknowledge.

The Intergovernmental Technical Panel on Soils (ITPS) was established at the first Plenary Assembly of the Global Soil
Partnership held at FAO Headquarters on 11 and 12 of June, 2013.

The ITPS is composed of 27 top soil experts representing all the regions of the world. The main function of the ITPS is to
provide scientific and technical advice and guidance on global soil issues to the Global Soil Partnership primarily and to
specific requests submitted by global or regional institutions. The ITPS will advocate for addressing sustainable soil
management in the different sustainable development agendas.

Functions of ITPS : The ITPS have the following functions :

e provide scientific and technical advice on global soil issues primarily to the GSP and in relation to specific requests
submitted by global or regional institutions.

e advocate for the inclusion of sustainable soil management into different development agendas.

e review and follow up on the situation and issues related to soils in the contexts of food security, use and
management of natural resources, ecosystem services provision, climate change adaptation and mitigation, and
other relevant areas.

e review and endorse from a technical viewpoint the GSP Plans of Action.

e Follow up on the implementation of these Plans of Action with due attention to their impact and contributions to different
global policies and initiatives related to sustainable development, MDGs, food security, climate change adaptation and
other subject matters.

e in exceptional cases, when complex technical matters arise, request the Plenary Assembly and the Secretariat to form
technical committees aiming to gather specific advice.

Intergovernmental Platform on Biodiversity and Ecosystem Services : The Intergovernmental Platform on
Biodiversity and Ecosystem Services is a mechanism proposed to further strengthen the science-policy interface on
biodiversity and ecosystem services, and add to the contribution of existing processes that aim at ensuring that decisions are
made on the basis of the best available scientific information on conservation and sustainable use of biodiversity and
ecosystem services. It was established in 2012 as an independent intergovernmental body open to all member countries of the
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United Nations. The members are committed to building IPBES as the leading intergovernmental body for assessing
the state of the planet’s biodiversity, its ecosystems and the essential services they provide to society.

What is the science-policy interface : Science-policy interfaces are social processes which encompass relations between
scientists and other actors in the policy process, and which allow for exchanges, co-evolution, and joint construction of
knowledge with the aim of enriching decision-making at different scales. This includes 2 main requirements:

o that scientific information is relevant to policy demands and is formulated in a way that is accessible to policy and
decision makers; and

o that policy and decision makers take into account available scientific information in their deliberations and that they
formulate their demands or questions in a way that are accessible for scientists to provide the relevant
information.

Need for IPBES : There are already several mechanisms and processes at national, regional and global level that are designed
to ensure that scientific information is considered when designing policies or making decisions (examples of this are
technical bodies/panels under the environmental agreements or national research institutions attached to ministries,
among many others). However, there is no global ongoing mechanism recognized by the scientific and policy communities,
that pulls this information together, synthesizes and analyzes it for decision making in a range of policy fora.

We have listed some of the numerous global alliances which have been established to address the global research platfirms.
This is in brief and there are others also across the globe taking shapes : One of the fundamental lessons learned through the
past half century of agricultural research is that there are no “one size fits all” sustainable management practices and a holistic
approach is the need of the hour.

Sustainable development in Indian Agriculture

Agriculture is the main occupation in India as large population is living in the rural areas and having agriculture as their
livelihood. Sustainable development in the agriculture sector aims to increase the productivity, efficiency and level of
employment and further aims to protect and preserve the natural resources by the over utilization. Agriculture faces many
challenges, making it more and more difficult to achieve its primary objective — feeding the world — each year. Agriculture
must change to meet the rising demand, to contribute more effectively to the reduction of poverty and malnutrition, and to
become ecologically more sustainable India has been witnessing a blinding pace of growth and development in recent times.
Experts are now calling for “sustainable development” and the term has gained currency in the last few years. In spite of fast
growth in various sectors, agriculture remains the backbone of the Indian economy. Sustainable agricultural development
seeks not only to preserve and maintain natural resources, but also to develop them, as future generations would have much
more demand quantity-wise and quality-wise for agricultural and food products. Such goals should ensure a balance with the
development of livelihoods enjoyed by the individuals concerned. Agriculture plays a crucial role in sustainable development
and in hunger and poverty eradication. The challenges faced by agriculture in sustainable development is in working out ways
of bringing about a society that is materially sufficient, socially equitable, and ecologically sustainable and one that is not
obsessed by growth only, but motivated by satisfying human needs and equity in resource allocation and use. Sustainable
agriculture must meet economic, social and ecological challenges. All 4 these challenges are closely related. Sustainable
agriculture needs to protect the natural resource base, prevent the degradation of soil and water; conserve biodiversity;
contribute to the economic and social well-being of all; ensure a safe and high-quality supply of agricultural products; and
safeguard the livelihood and well-being of agricultural workers and their families. The main tools towards sustainable
agriculture are policy and agrarian reform, participation, income diversification, land conservation and improved management
of inputs. This policy document is an effort to identify the strategies, guidelines and practices that constitute the Indian concept
of sustainable agriculture. This is done in order to clarify the research agenda and priorities thereof, as well as to suggest
practical steps that may be appropriate for moving towards sustainable agriculture. Some tend to confuse sustainable
agriculture with organic farming. But both are very different form each other. Sustainable agriculture means not only the
withdrawal of synthetic chemicals, hybrid-genetically modified seeds and heavy agricultural implements (as in organic
farming). Sustainable agriculture involves multiculture, intercropping, use of farmyard manure and remnants, mulching and
application of integrated pest management. If this is followed then there is no reason why agriculture cannot be an
economically viable activity in addition to being environmentally sustainable.

In India, the crop yield is heavily dependent on rain, which is the main reason for the declining growth rate of agriculture
sector. These uncertainties hit the small farmers and laborers worst, which are usually leading a hand to mouth life. Therefore,
something must be done to support farmers and sufficient amount of water and electricity must be supplied to them as they feel
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insecure and continue to die of drought, flood, and fire. India is the second largest country of the world in terms of population;
it should realize it is a great resource for the country. India has a huge number of idle people. There is a need to find ways to
explore their talent and make the numbers contribute towards the growth. Especially in agriculture, passive unemployment can
be noticed. The sustainable development in India can also be achieved by full utilization of human resources. A large part of
poor population of the country is engaged in agriculture, unless we increase their living standard, overall growth of this
country is not possible. If we keep ignoring the poor, this disparity will keep on increasing between classes. Debt traps in
country are forcing farmers to commit suicides. People are migrating towards city with the hope of better livelihood but it is
also increasing the slum population in cities. Therefore, rural population must be given employment in their areas and a chance
to prosper. India has been carrying the tag of “developing” country for quite long now; for making the move towards
“developed” countries, we must shed this huge dependence on agriculture sector.

For promoting sustainable agriculture, following components can be considered :

Yield increase : India need to focus on improving its yields. Currently, yield level of food crops is 2,056 kg/ha, which is far
below the yields of many countries. The current average yield of paddy in India is around 3.5 tonnes /ha, while China’s yield is
more than 6 tonnes/ha. Similar is the case with wheat and other major crops. This is despite increase in fertilisers and
pesticides by several folds.

Water-use efficiency. India is still focusing on supply side management of water. This is leading to major investments while
causing degradation of ecosystems without any major benefit to farmers. The investments have to be clearly on reducing the
water per unit of production.Currently, the focus of drip irrigation is only on material supply rather than the entire process and
training. Creating specific incentives for using less water while improving the productivity have not even initiated. With
modern technology, it is possible to create incentives to use less water and set up mechanisms to monitor water use at farm
level. Budget should be allocated for creating well-designed projects with institutional mechanisms to implement and monitor.
The goal is to use the existing infrastructure far more efficiently—both at system level and individual farm level.

Diversity of food grains: Consumers are aware of the benefits of eating coarse grains such as jowar and bajra. But there are
no specific programmes to produce and market these food grains. Farmers need income, not just production. So, incentivising
farmers to produce these grains will not only save water and ecosystems but promote healthy eating habits.

Farm-based approaches: In India, farmers are receptive to experimenting with farm-based approaches. For example, the
System of Rice Intensification (SRI), Sustainable Sugarcane Initiative (SSI), and System of Crop Intensification (SCI) of
wheat, millets and mustard are very popular with farmers. It is time we had Centre-sponsored scheme to promote these
approaches in large scale with large budget provisions and institutional mechanisms.

Organic agriculture: India needs to slowly move from chemical-based farming to organic farming. Phase-wise approach
towards removing subsidies to chemical fertilisers and introducing incentives to organic agriculture through budget provisions
is the way to go about it.
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ABSTRACT

Phytonematodes are microscopic invertebrate animals often called as thread worms, eelworms or roundworms. They are
distributed all over the world in different kinds of habitats and found in nearly every biological niche that supports life. They
cause severe losses to economically important crops like vegetables, cereals, pulses, oilseeds, fruit crops, etc. Large number of
plant parasitic nematode is recorded from rhizosphere of many crops like Root-knot nematode (Meloidogyne spp.), Reniform
nematode (Rotylenchulus reniformis), cyst nematode (Globodera spp.), lesion (Pratylenchus penetrans) etc. Among all plant
parasitic nematodes, root-knot nematode (Meloidogyne spp.) are the major phytonematodes causing damaging to crops.
Sasser and Freckman (1987) have indicated an annual crop losses due to phytonematodes on worldwide basis to the tune of §
100 billion. Annual losses worth as high as Rs. 40, 000/= in wheat and Rs. 30,000,000/= in barley due to cereal cyst nematode
(Heterodera avenae) in Rajasthan alone have been reported. The degree of damage caused by nematodes depend upon
population density of nematodes, susceptibility of the crop, environmental condition such as soil fertility, moisture and also
presence of other pathogenic microorganisms which may interact with nematodes as they are known to cause disease complex
in association with fungi, bacteria and viruses. Crop losses due to nematodes appear in different forms. It may be loss in yield,
deterioration in quality of product and the increase in cost of production, etc. However, continuous feeding of nematodes
provides entry points to other pathogenic micro-organisms and breaks the physical as well as mechanical barriers of the host.
In such a complex situation, nematodes may either act as wound causing agents, as resistance breaking agents or as modifiers
of host tissues or as vectors. Thus, nematodes either alone or in combination with other pathogens like fungi, bacteria, viruses,
mycoplasma, etc. and the intensity of disease often gets aggravated hence, constitute an important constraint to world
agricultural production.

The symptoms caused by the phytonematodes in vegetables are mainly divided into two types i.e., above ground and below
ground symptoms. The above ground symptoms: non-specific and may be mistaken for micronutrient deficiencies in the soil;
stunting, yellowing, wilting, patchyness and reduced yield. The patches of poor growth visible in fields from a distance.
Chlorosis, wilting, delay in flowering and fruit formation, reduction in plant size, yield etc. may be noted in above ground
parts of infected plants. The below ground symptoms: Small galls/knots seen on the roots which at a latter stage coalesce to
form very large galls; Bushy appearance of secondary roots; Total reduction in root system; other symptoms include Lesions
and “Dirty Roots”.

Nematode management is important for high yields and quality that are required by the high cost of modern crop production.
Therefore, the idea of keeping the nematode population below the economic damage level by adopting different management
tactics is advised to the growers. The young tender seedlings of various crops are very much vulnerable to attack by nematode
while older plants achieve some degree of tolerance. The losses in our agriculture production due to phytonematodes justify
need for adopting their different management practices to check their population and level of infestation. The various
management strategies i.e., Cultural, Physical, Chemical, Biological, Regulatory and IPM are undertaken to minimize crop
losses caused by nematodes.

Cultural methods These are the most effective and economical means of managing nematode problems and are as follows—

(1) Following : Clean fallow during the off-season is probably the single most important and effective cultural control method
available for nematodes. Due to fallowing the food sources are no longer readily available, soil population densities of
nematodes gradually decline with death occurring as a result of starvation.

(2) Deep summer ploughing : Of nematode infested fields 2-3 times at an interval of 10-15 days during the hot summer
month oin may and June under tropical and subtropical conditions helps in reducing the population of root knot nematode and
reniform nematodes in soil.

(3) Cover/trap crops : Are useful for reducing nematode population as well as conserving soil and often improving soil
texture. In localities where land availability permits, use of cover crops, especially plants that serve as trap crop offer
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suppressive effects on nematode populations. Incorporation of such crop in cropping system either as inter-crop or alternative
crop should be considered whenever feasible.

(4) Time of planting/harvesting : May be utilized to exploit differential environmental effects on nematode populations
versus crop growth and maturity. For example, early planting of crops such as wheat, barley, rye, chickpea and potato has
restricted associated nematode damage in some instances because of the prevailing temperatures and conditions required for
optimum growth of most crops.

(5) Crop rotation : This is one of the oldest and most effective tactics for managing plant-parasitic nematodes. The goal of
rotation is to bring about a striking population decline of the target nematodes that will facilitate the subsequent crop to grow
and produce an acceptable yield. Use of non host crop like mustard, garlic, onion and cereals at least for 2-3 years in suitable
cropping system helps in controlling nematode population. Thus, incorporation of such crop in cropping system either as
inter-crop or alternative crop should be considered whenever feasible.

(6) Organic amendment : The use of organic amendment is a well established and age old practice. The three basic
principles involved in management of phytonematodes with organic amendments are — habitat management, host modification
and direct toxicity of the allelo-chemicals which are released through decomposition of organic materials, the nematodes may
be affected by a single-factor, but in nature the factors usually run concurrently. Farmers use plant and animal wastes in the
form of compost and farmyard manure, crop residues, oilcakes, municipal refuse and industrial wastes have been used by
farmers as they provide better media for plants to grow, result in better soil texture, increase water holding capacity, supply
nutrients to deficient soil and stimulate microbial population of actinomycetes, bacteria, fungi and elements of which might be
antagonistic to nematodes. The decomposition of residues results in the accumulation in soil of specific compounds that may
be nematicidal. The organic amendments have not only been found effective in normal cultivated crops but are also well suited
in nurseries of vegetables fruits and ornamental plants.

Physical Control : The different physical methods of control are as follows :

(1) Solarization : Soil solarization is a simple, safe and effective method of nematode control. It allows grower to bypass
lengthy crop rotations and gives the added benefit of controlling other soil pests such as insects and weeds. Radiant heat from
the sun is the lethal agent involved in soil solarization. A clear polyethylene mulch or tarp is used to trap solar heat in the soil.
Over a period of several weeks to a few months, soil temperatures become high enough to kill nematodes, as well as many
other soil pests and weeds. None of the pests will be completely eradicated, but their numbers will be greatly reduced,
allowing successful production of crop. The longer the soil is heated, the better and deeper the control of nematodes and other
soil pests will be there. Soil solarization of the nursery bed area using thin transparent polythene sheet for 2-4 week in summer
and application of carbofuran and phorate @ 0.1 g a.i/m2 before sowing could provide nematode free healthy seedlings of
transplanted crop like tomato and brinjal under Indian conditions.

(2) Flooding : This is sometimes used as a management tool to control nematodes. Flooding the soil for seven to nine months
kills nematodes by reducing the amount of oxygen available for respiration and increasing concentrations of naturally
occurring substances—such as organic acids, methane, and hydrogen sulfide—that are toxic to nematodes. It may take two
years to kill all the nematode egg masses. Flooding works best if both soil and air temperatures remain warm.

Biological Control : Biological control or biocontrol is broadly defined as the “use of natural or modified organisms, genes or
gene products” to reduce the effects of pests and diseases. (Singh and Prasad, 2010; Prasad and Mittal, 2004) The different
approaches of biological control can be categorized simply into three strategies 1) Regulation of the pest population 2)
exclusionary systems of protection and 3) systems of self-defense. This method of control is more inconsistent, less effective
and slower acting than control normally achieved with chemicals. Several bioagents like Pseudomonas fluorescens,
Paecilomyces lilacinus and Trichoderma harzianum each @ 10 g/kg seed and their soil application @ 50 g/m* were found
effective in reducing population of nematodes. But, Paecilomyces lilacinus as nursery treatment and its soil application at
transplanting alone and in combination with toxic fungus like Trichoderma viride or Aspergillus terreus/A. niger was found
effective in controlling root knot nematode population (Mittal and Goswami, 2004; Mukherjee and Mittal, 2007)

Host Plant Resistance : Plant resistance plays an important role in nematode management programme however, availability
of resistant varieties of vegetable crops are very few in number and many of them are not acceptable to the farmers. It will
provide an increasingly important contribution to the solution of many nematode problems. With the enhanced availability of
germplasm that has nematode resistance genes and rapidly advancing molecular-transfer techniques, resistant cultivars should
become a primary management tactic in nematode management (Mittal et al., 2000)
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Chemical Control : This method with the application of nematicides is an effective means of nematode management.
However, most of the effective nematicides have been withdrawn from the world market. At present, a fewer insecticides
having nematicidal property are so far available to the farmers and many of them are not cost effective and environmentally
acceptable. Despite their inherent drawbacks, chemical nematicides could be applied judiciously so that doses and cost are
reduced drastically. The application of nematicides through seed treatment, bare-root dip treatment and nursery bed treatment
have been proved to be effective to protect young seedlings from nematode attack.

Integrated Nematode Management : A long/medium term strategies by combining low input components alone or together
with other management practices to bring down population level below threshold level should be main aim for successful
cultivation of crops. The best way for management of phytonematodes can be achieved by the integration of different farming
practices. During the last few years, nematologists and breeders followed conventional approaches of plant breeding to
transfer nematode resistance genes into agronomically superior cultivated species. Crop cultivars resistant to phytonematodes
can be most useful and cheapest means of nematode control for small-scale farmers. It will provide an increasingly important
contribution to the solution of many nematode problems. With the enhanced availability of germplasm that has nematode
resistance genes and rapidly advancing molecular-transfer techniques, resistant cultivars should become a primary
management tactic in nematode IPM. This approach will become more critical as chemical nematicides become more
restricted. The striking returns from deployment of some nematode-resistant cultivars reflect greater potential of this
management tactic. The first approach includes season to season or year to year integration of strategies and is particularly
relevant to annual cropping cycles. The second major approach to INM involves simultaneous application of two or more
strategies. It is one of the most feasible and reliable approach for the control of plant parasitic nematodes in different
agricultural crops for increasing crop productivity. The approach of an integrated nematode management should be :

e Minimization of environmental and health hazards,

e Utilization of several compatible measures,

e Maximization of natural biotic and abiotic environmental resistance,

e Understanding and counteracting nematode survival strategies,

e Minimum use of drastic control measures,

e Increased reliance on location specific and resource compatible management strategy,
e Minimizing input costs in harmony with potential gains and

e Maximizing of profit to the grower

Once the various integrated control programme are developed, it is necessary that they should be put to practice. The
implementation of these programmes will require scientists/trained technicians and efficient extension media. In addition to
these, they should also possess communication skills which are needed to work with the farmers. The success of integrated
nematode management will depend on a wide range of appropriate expertise on research/demonstration/training projects. It
requires a strong research base, to provide information on nematode pests, crops, agronomic practices related to the crop and
their interactions. Similarly, farmers with their available resources could follow integration of cultural, biological, chemical
methods and resistant varieties in suitable combination for each crop cultivation system for controlling nematode population
and getting good yield. Hence, suitability of different practices should be adopted based on feasibility, utility and compatibility
in the INM programme and thereby successfully managing nematode population. In future, the IPM should be converted into
Integrated Crop Management Programme enwrapping all agricultural practices leading to a healthy growth of the plant, higher
yields with low cost of production, ecologically viable and farmer friendly Co-operative Farming, contact Farming and
involvement of Government and NGO’s in pest management programme will definitely result in sustainable agriculture and
effective pest management ensuring food security. Phytonematodes will continue to be a major production constraint and
hence effective awareness programmes have to be launched among the farming community for imparting a clear
understanding of nematode damage.

Future line of work

o Intensive and extensive surveys on the presence of parasitic nematodes infesting agricultural crops should
be conducted.
e Use of cultural practices should be emphasized depending on area/locality.

e Emphasis should be given on the integration of nematode management practices by adoption of cultural
practices, resistant varieties, nematicides, organic amendments, biological control agents, etc.

Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur; 11
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India



International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

Role of secondary organisms in causing diseases along with nematodes should be studied and nematode
management practices be evolved.

Need to develop varieties, which are resistant or tolerant to nematodes. Varietal screening and subsequent
breeding programmes should be intensified.

Attempts should also be directed towards biological control. Paecilomyces lilacinus, Trichoderma harzianum,
Verticillium chlamydosporium and VAM fungi have been identified all over the world as potential biocontrol
agents against plant parasitic nematodes. The possibility of using these bacteria and fungi as biocontrol
agents against nematodes infecting vegetable crops should be explored.
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Abstract

Integrated Farming System (IFS) not only enhances income of the tribal household but also provide on and off farm
employment opportunities for small and marginal farmers, thereby reducing migration. Integrated farming system approach is
a multi-disciplinary holistic approach to solve the problems of small and marginal tribal farmers. The declining trend of per
capita land availability poses a serious challenge to the sustainability and profitability of tribal farming community. Small and
marginal farmers are the core of the Indian agrarian rural economy constituting 80% of the total farming community but
possessing only 36% of the total operational land holdings. The declining trend of per capita land availability poses a serious
challenge to the sustainability and profitability of tribal farmers. Under such situations, it is appropriate to integrate land based
enterprises, viz., dairy, crop production and horticulture crops within the farm with the objective of generating adequate
income and employment for these small and marginal tribal farmers and thereby improve and sustain their livelihood.

Key Words : Farm Income, Tribal, Integrated Farming System, Sustainability, livelihood.

“There is no waste”, and “waste is only a misplaced resource which can become a valuable material for another product” in
Integrated Farming System. —Food and Agriculture Organization (FAO)

In India, the farmers maintain different enterprises for their complimentary and supplementary nature and for ensuring
sustainable livelihood from time immemorial. After the advent of green revolution in late-1960s and economic liberalization
in early-1990s, the farmers gradually started focusing on a few enterprises due to several imposing factors including shrinking
farm sizes, fluctuating commodity prices, livelihood diversification and shortage of labour during peak agriculture season. It
had a severe impact on food and nutritional security of millions of poor farm households. Although suggestions are pouring
from experts and leaders of organization for strengthening the income base of farmers, the government cannot implement
them entirely due to compulsions from socio-economic and political considerations. However, the Government of India has
made an announcement about Doubling Farmers’ Income by 2022. Experts are judging the options and strategies for
achieving this enviable target. One of the options is to evaluate the potential of age-old integrated farming system (IFS) in
enhancing income of farm families within the reasonable time period.

India is one of the countries having the largest concentration of the tribal population in the world. According to 2011 census,
the population of the scheduled tribes of the country was 8.43 crores, consisting about 8.2 per cent of the total population
indicating approximately one tribesman for every fourteen Indians. Majority of tribal population is concentrated in the states
namely Madhya Pradesh, Bihar, Orissa, Gujarat, Rajasthan, Assam, West Bengal, Maharashtra and Andhra Pradesh. Though
80 per cent of the tribes depend on agriculture as the main source of livelihood they still remain in poverty line.

Integrated Farming System (IFS) not only enhances income of household but also provide on and off farm employment
opportunities for small and marginal farmers, thereby reducing migration. Integrated farming system approach is a
multi-disciplinary holistic approach to solve the problems of small and marginal tribal farmers. The declining trend of per
capita land availability poses a serious challenge to the sustainability and profitability of tribal farming community. It is
appropriate to integrate land based enterprises viz., crop production, dairy, horticultural crops, poultry and fisheries within the
farm with the objective of generating adequate income and employment for these small and marginal tribal farmers and
thereby improving livelihood and nutritional security. The traditional monoculture production system adopted by these tribal
farmers has been explorative and the natural resources like soil and water were subjected to immense pressure beyond
carrying capacity. As a result sustainability of agriculture production system and the farming system is in crisis. This suggest
an urgent need of integrated farming system development where the various components of the farming system may be
integrated to improve productivity and profitability as well as resource conservation along with maintenance of the
environment. Farming system approach is an important solutions to face this peculiar situation as in this approach the different
enterprises can be carefully undertaken and the location specific systems are developed based on available resources which
will result into sustainable development. To achieve doubling farmer’s income might require novel strategies to integrated
farming system practices of tribal community. Hence, it is important to review the existing farming practice of tribal
community. This paper reviews the existing IFS and suggests the need based alternative models
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The aims of the Integrated Farming System can be achieved by

1. Efficient recycling of farm and animal wastes

2. Minimizing the nutrient losses and maximizing the nutrient use efficiency

3. Following efficient cropping systems and crop rotations

4. Complementary combination of farm enterprises

Goals of Integrated Farming System

1. Maximization of yield of all component enterprises to provide steady and stable income at higher levels.
2. Rejuvenation/amelioration of system’s productivity and achieve agro-ecological equilibrium.

3. Control the buildup of insect-pests, diseases and weed population through natural cropping system management and keep
them at low level of intensity.

4. Reducing the use of chemical fertilizers and other harmful agro-chemicals and pesticides to provide pollution free, healthy
produce and environment to the society at large.

Existing and alternative IFS Models of tribal farmers

Integrated farming system approach is a multi-disciplinary holistic approach to solve the problems of small and marginal tribal
farmers. It is appropriate to integrate land based enterprises viz., crop production, dairy, horticultural crops, poultry and
fisheries within the farm with the objective of generating adequate income and employment for these small and marginal tribal
farmers and thereby improving livelihood and nutritional security.

Doubling farm income can be achieved of tribal farmers by alternative IFS modules
Case study : 1

Integrated Farming System approach for livelihood and nutritional empowerment of Tribal farmers of southern Rajasthan.
(Singh et al. 2015).

Seed Replacement Rate in Crop Production

Table-1 : Effect of seed replacement rate on productivity of major crops and income of the farmers (4 years’ pooled
data)

Crop Average Yield (q/ha) Increase over Gross Return Demons

Demons Local check local check (Rs./ha)
Kharif Maize 32.70 25.0 30.8 34975
Rice 31.50 22.0 432 78750
Soybean 14.80 12.0 229 32000
Rabi Maize 40.80 32.6 252 40850
Wheat 33.20 27.1 22.5 41891
Barely 31.60 23.7 333 36993
Gram 14.50 10.5 38.1 47000

Cereal-cereal crop rotation was the prevalent cropping system followed by the tribal farmers for their subsistence.
Maize-wheat was the major cropping system in the region. The productivity of these crops was very low due to use of food
grains as seed, very high seed rate, indiscriminate fertilizers use, improper crop geometry, weed and poor water management.
During the participatory research programme farmers were trained with recent production technology and provided with
improved variety seeds as critical input. Seed replacement in 43.2 % over local existing varieties of these crops (Table 1). In
low lying areas rice recorded highest gross returns (Rs. 78750 per ha) while gram cultivation found more profitable instead of
wheat with maximum gross return (Rs. 47000 per ha).
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Income improvement through Hybrid Vegetables Production

The commercial vegetable production is generally not followed by the tribal farmers due to lack of knowledge, high risk and
marketing problems. During the NAIP project hybrid vegetable cultivation were promoted along with crop production in the
adopted region. This intervention alone has made major impact on livelihood of the farmers since earlier from same piece of
land they rarely got more than Rs. 4000 and now they are getting more than Rs. 10000. Farmers fetched very high returns from
Chilli var. Ujala (Rs 130000 / ha) followed by Okra var. Bhindi No. 10 (Rs. 127000 / ha) and green leaves of coriander (Rs.
105000 / ha). Farmers earned Rs. 9500 to 32000 from 0.2 ha land area (Table 2).

Table-2 : Income generations of Tribal farmers through hybrid vegetable cultivation (4 years’ pooled data)

Crop Average (q/ha) Average Gross Return (Rs./ha)
Productivity(q/ha)
Lady’s Finger (Okra) 127.5 188750 127500 25500
Chilli 132.5 230000 130000 32000
Tomato 170.0 112500 65000 9500
Coriander 350.0 160000 105000 42000
Onion 155.0 63750 30000 6500
Cluster bean 87.5 75000 50000 10000

The facility of mobile refrigerator van has been made available to fetch good prices of vegetables in surrounding markets.
Nutritional Security through Nutri-garden

Rural tribal farmers are facing the malnutrition problems due to less diversified food habit and low intake of vegetables in their
diet. Farmers generally grow maize round the year so they eat maize with locally available vegetable i.e. Khatlo (butter milk +
green sag), okra etc. They rarely purchased vegetables due to poor economy. Nutri-gardens consisting of seasonal vegetable
crop’s seeds were established nearby their houses for their own consumption to improve their nutrition.

Table-3 : Nutritional Security through Nutri-garden

Year Farm Average production of Average consumption Marketable surplus Value
Families vegetables (Kg) of vegetables (Kg) (Rs.)

2008-09 760 325 110 215 1075
2009-10 2000 300 125 175 950
2010-11 2300 350 150 200 1250
2011-12 2300 300 165 135 1000

It was recorded that after their own consumption, farmers also earned some income i.e. Rs. 950 to 1250 per farm family
through selling out vegetables. Five fruit plant saplings of each papaya, mango, aonla, guava and lemon were also provided to
the farmers to improve nutrition.

Increasing water use efficiency

The soils of the region are stony clay loam which having more conveyance losses of water through seepage. Farmers generally
grow crops near the source of water. Under the project, farmers were trained to utilized water resources efficiently in their
fields. For this purpose farmers were provided 3500 PVC irrigation pipes on share basis. This intervention brought 75 ha
additional area under irrigation in the ten adopted villages. Farmers were using irrigated area mostly for growing vegetables
and green fodder for livestock. This intervention also helped to improve their livelihood.

Mechanization of farm

The farmers of the region generally used their own traditional farm implements such as deshi plough, buckhar etc. which took
lot of time and labour in preparing the fields. To improve agronomic efficiency and reduction in drudgery in agriculture,
farmers were provided improved farm implements on custom hiring basis from the Rural Technology Centre. The improved
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farm implements includes-bullock drown MB plough, bund former, bullock drawn seed cum fert-drill, serrated sickle, hand
hoe, hand rakes, tractor drawn thresher, seed drill, mini seed grader, power operated reaper, feed block machine, improved
seed storage bins etc. The farmers were using these implements to complete timely field operations. The State Government of
Rajasthan is also planning to have such centres which can provide farm implements to the farmers.

Farmer’s Producer Company: A step to upgrade livelihood of Tribal farmers

Under NAIP project, farmers were further tied up with the market by providing adequate facilities and roping in a private
sector to help them to get better prices for their produce. Farmers were grouped into farmers business groups (FBGs) on the
basis of self help principles and ultimately forming farmer’s producer marketing company. The producer company will
provide platform for the small and marginal farmers to organize themselves as a free market entity. They follow the values and
principles of co-operation. In the adopted ten villages, 61 FBGs were formed with help of Access Development Services.
These 61 FBGs were further federated into producer company namely “Jhambu Khand Agro Producer Company Limited
(JKPCL)” and registered under company Act, 1956. The company has stared collective procurement and marketing of
agricultural inputs like seeds, fertilizers, pesticides etc. The annual turnover of JKPCL was Rs. 28.5 lacs during the year
2010-11 and targeted one crore for the year 2011-12. In this way replication of such model can set to bring revolutionary
positive change in the livelihood of under privileged people of the disadvantaged districts.

Case study : 2

Contribution of Integrated Farming System for Livelihood Security of Tribal’s in Pachamalai Hill of Tiruchirappalli District
(Dhanushkodi et al. 2017).

Most of the respondents were involved in the adoption of integrated farming system, but the components are based on size of
land holding, economic conditions, knowledge, experience and interest of the respondent etc. Eight different components of
Integrated farming system were considered in the study. Among them agriculture with backyard poultry, livestock and piggery
which are adopted by most of the respondents. Farmer’s responses that integrated farming system has increased the economic
yield per unit area by providing income to the farmers round the year, providing food, nutritional security and increasing input
usage by the result of expected output. Hence it is essential to create awareness to improve knowledge, skill and attitude
regarding the adoption of more components of integrated farming system. Therefore it was concluded from the study that
integrated farming system is a multidimensional farming approach, which is very effective in solving many problems of
achieving farmers’ livelihood security.

Case study : 3
Economic feasibility of goat farming under IFS in NEK region of Karnataka (Satihal et al, 2016).
Table-4 : Discounting cost and returns of goat rearing under IFS farming

In the study area about 45 per cent (28 farmers) of IFS farmers had raised goats with an average of 3 goats per family.

Year Total cost Gross Net Discounting | Discounted | Discounted | Discounted
returns returns factor cost return net return
(@12%)
0 65650 39000 -26650 1.00 65650 39000 -26650
1 40650 115000 74350 0.90 36955 104545 67591
2 40650 115000 74350 0.82 33595 95041 61446
3 40650 115000 74350 0.75 30541 86401 55860
4 40650 115000 74350 0.68 27765 78547 50782
Total 194505 403535 209030
Returns per rupee of 2.07
investment
Discounted net return 209029.00
IRR 278%
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The discounted cost and returns was worked out for a unit (3 goats) of goat rearing under taken by IFS farmers is presented in
Table-1. The discounted cost was 1,94,505 and discounted returns was 4,03,534.50 with net discounted returns of 2,09,029.
Similarly, discounted returns per rupee of investment was 2.07 implied that every rupee of initial investment yields a net
returns of 2.07 from goat rearing enterprise with average number of three goats. This indicates that goat rearing is financially
feasible and economically viable enterprise for small holder farmers to enhance their income and better livelihood security in
the study area.

Table-5 : Comparative analysis of different IFS components

IFS components Total cost Gross return Net return Return at per Employment
rupees generation
investment (Man days/ha/year)

Crop 10343 16638 6295 1.60 217
Sericulture 22080 38220 16140 1.73 229
Vermin-Compost 166309.5 208729.7 42420.2 1.25 272
Horticulture 122527.9 260506.4 137978.4 2.12 277
Dairy (2+1) 951150 1992893 1041743 2.09 253
Goat 54267.86 143209.4 88941.54 2.63 235
Sheep 46901.33 116968.4 70067.07 2.49 235

The costs and returns of the different IFS components were worked out. Through Table 2 it is easy to note that the highest
profit is obtained from goat rearing as the returns per rupee of investment is high 2.63 followed by sheep rearing, dairy,
sericulture, horticulture and crop were 2.49, 2.09, 1.73 and 1.63 respectively, further additional income can be obtained by
vermicomposting with net return 42420.2. It is interesting to note that over all the livestock components have more profit
rather than crop component, its due to the market values and high demand in the market for these products. The IFS module
with goat component provided regular employment and income throughout the year, which helped in improving standard of
living and livelihood security of IFS farmers.

Case Study-4 :
Integrated farming system module for livelihood security (Raichur, Karnataka, India) (Desai. 2015)

Teak planting was all along the borders. Bunds between the segments are planted with drumstick, curry leaf and fodder grasses
like NB-21, Guinea grass & stylo.

Segment 1 : Bullock pair : 1

Cow : 2

Poultry birds : 60

Kitchen garden

Construction of farm pond (Fishery), farm house, Poultry cage, Cattle shed and Vermicompost unit as per the specification

Segment 2 : Horticulture crops like Mango & Fig/Guava inter-cropped with vegetables like Bhendi, Ridge gourd and Leafy
vegetables

Segment 3 : Maize followed by Bengal gram
Segment 4 : Bt-cotton

Segment 5 : Part 1: Jasmine

Part 2 : Marigold

Part 3 : Watermelon

For human need, the livestock provides food, fiber, skin, traction, fertilizer and fuel. Livestock also constitutes “living bank”
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providing flexible financial reserve in times of emergency and serve as “insurance” against crop failure for survival. In this
system, animals are raised on agricultural waste. The animal power is for agricultural operation and the dung is used as manure
and fuel.

The integration of various enterprises on 1 ha of land holding were viable. The productivity of the farming systems was based
on the quantity of marketable produce obtained during all three years. The profitability of different components of IFS in the
first year was comparatively less than second year and third year. During the first year net income generated from crop
component was 30,570 with a B: C ratio of 2.30 while, from allied activities it was about 46,398 with B: C ratio 2.81
respectively. In second year, benefit cost ratio is in increasing trend when compared to the first year. The net income generated
during the second year from the crop component is Rs. 70319 with B:C ratio of 3.69 while, Rs. 57243 with B:C ratio is 3.02
obtained from the allied sector.

Integrated Farming System method records higher net returns and benefit cost ratio in all the three years because this method
comprising the components like cropping, vegetables, vermi compost, goat rearing, poultry and cattle (bullocks, cow and
calves) rearing. At the end of third successive year IFS method contributed a net return Rs. 2,27,398 with 4.63 benefit cost
ratio, which gives 26.5 per cent higher net returns compared to conventional method (cotton). The net income generated
during third year from the crop components is Rs. 74577 with B: C ratio of 3.64 while Rs. 152821 with B:C ratio is 5.34
obtained from the allied sector. Higher net income generated during third year compared to first and second year due to proper
recycling of farm resources each other through use of vermicompost, FYM and also from yielding of horticulture components
like drumstick, curry leaf, adoption of floriculture and good planning of vegetables according to good seasonal demand might
be contributed to good returns. Among components studied, cotton + vegetable cultivation + diary + vermicomposting unit +
fodder cultivation on bunds was more profitable and recorded average net returns of Rs. 108212 with 5.41 B: C ratio than
growing of single crop cotton.

CONCLUSION

From this review it is concluded that the integrated farming system (IFS) is a promising enterprise for the marginal and small
tribal farmers particularly who has less farm holdings. From this study, the IFS provide progressive economic growth,
employment opportunities, family nutritional requirements, optimal utilization of resources of the farming enterprises etc.
Further many researchers found many types of integrated farming system models existing in the country but it has not properly
documented to reach the mass farmers. Hence, measures to be taken to document such kinds of farming system models and to
disseminate to the needy farmers. Although the integrated farming system has certain constraints the scientific community and
research station has to initiate steps to alleviate such problems of the farmers to improve their standard of living and income.
The focus of present government is on doubling farmers’ income by 2022. Integrated farming system research is a multi
disciplinary holistic approach to solve the problems of small and marginal farmers. Small and marginal farmers are the core of
the Indian agrarian rural economy constituting 80% of the total farming community but possessing only 36% of the total
operational land holdings. The declining trend of per capita land availability poses a serious challenge to the sustainability and
profitability of tribal farmers. Under such situations, it is appropriate to integrate land based enterprises, viz., dairy, crop
production and horticulture crops within the farm with the objective of generating adequate income and employment for these
small and marginal tribal farmers and thereby improve and sustain their livelihood.
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STATUS OF CORN CULTIVATION IN BIHAR : OPPORTUNITIES AND FUTURE CHALLENGES

S.B. Singh' and R.K. Kasana' and S.P. Singh’

'Regional Maize Research and Seed Production Centre, (ICAR-IIMR) Vishnupur, Begusarai-851129 (Bihar)
’CSAUAT-Agriculture Research Station, Kalai, Aligarh, U.P.

Email : singhsbl1971@rediffinail.com

Maize is the highest growing cereals among all other cereals around the world especially in India after rice and wheat
production. Maize is the second most important cereal crop in the world in terms of acreage and is called the ‘Queen of
Cereals’. Global maize production touched approx. 1040 million MT in 2016-17, wherein, US has been the leading producer,
followed by China, accounting for about 38% and 23% respectively. India contributes around 2% of this production chart with
a quantum of 26 million MT in 2016-17.The United States of America (USA) is the largest producer of maize contributes
nearly 35% of the total production in the world and other important growing countries are China, Brazil, India, Argentina,
Ukraine, and Mexico. In India, major maize growing states are Karnataka, Madhya Pradesh, Maharashtra, Rajasthan, Bihar,
Uttar Pradesh,

Apart from India, US stand uniquely by securing the highest position in the production of maize surplus which also makes it a
world exporter of maize. The maximum number of maize are produced are used in the practice of feed and the rest is used for
other food and industrial usages among the humans.In most of the developing countries, the production of maize crop is an
essential food crop not only in India but around the world as well to a large extent significantly. The food crop supports major
food security in most of the fast-growing developing countries across the globe. After the cereal production of wheat and rice,
maize has significantly held a strong place in the third position out of the many crops production in India. The major usage of
maize is just not limited to the use of humans and animals feed but also widely used in baby corn oil, corn starch, corn oil
production, and much more.

Maize is important to India as 15 million Indian farmers are engaged in Maize cultivation. Having realised the potential of
maize in generating better income to farmers and providing gainful employment, maize qualifies as a potential crop for
doubling farmer’s income. There is a tremendous potential of growth of the Maize value chain in the country. The
consumption of Maize has increased at a CAGR of 11% in last five years. Today, Maize is a source of more than 3500 products
including specialised Maize like QPM “Quality Protein Maize”. These trends open up vistas of opportunity for India’s Maize
sector. However, it’s time to check if India is ready to capitalize on this opportunity. Although, India has received Maize
production level of 26 Mn MT, it would require 45 Mn MT of Maize by the year 2022. The increasing interest of the
consumers in nutritionally enriched products and rising demand for poultry feed which accounts 47% of total maize
consumption are the driving forces behind increasing consumption of Maize in the country. As per the demand estimates, the
Indian Maize production has to grow with CAGR of 15% in next 4-5 years. In the Indian context, not less than 15 Million
farmers are engaged in maize cultivation and it generates employment for more than 650 million person-days at farming and
its related business ecosystem levels. Importantly, maize contributes more than 2 per cent to the total value of output from all
agricultural crops. The crop is less water demanding than other similar cereals and being a ‘C4’ as well as ‘day-neutral plant’,
it gives higher yield per hectare in a shorter period and can be grown in any season. The multiple utilities of maize as a ‘food’,
‘fodder’ and ‘feed’ makes it further more demand friendly and insulates it against low demand situations. These unique
characteristics of maize make the crop a suitable crop candidate for enhancing farmer’s income and livelihoods in India.

Background

Bihar has a total geographical area of 93.60 lakh hectares. Gross sown area in the State is 78.82 lakh hectares, while net sown
area is 57.12 lakh hectares.There are around 1.61 crore landholdings in the State of which 1.47 crore around 91.06 percent are
marginal holdings of size less than 1 hectare79% population of the state engaged in agriculture. Bihar with a geographical
area of about 94.2 thousand square km is divided by river Ganges into two parts, the north Bihar with an area of 53.3 thousand
square km and the south Bihar having an area of 40.9 thousand square km. Based on soil characterization, rainfall, temperature
and terrain, four main agro-climatic zones in Bihar have been identified. These are: Zone-1, North AlluvialPlain, Zone-II,
north East Alluvial Plain, Zone-III A South East Alluvial Plain and Zone-III B, South West Alluvial Plain, each with its own
unique prospects. Agro climatic zone I and II is located north of the river Ganges whereas the Zone 111 is located south of the
river Ganges. Zone | is situated in the north western part of the state whereas zone 11 is located in the north eastern part.Zone I
and II are flood prone whereas zone III is drought prone. Potential wise all three agro climatic zones have vast untapped
potential for increasing the productivity of food grain crops. Across the state soil texture is varies from sandy loam to heavy
clay. However the majority type belongs to loam category which is good for crop cultivation. The natural precipitation varies
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Table-1 : Name of the districts under each Agro-Climatic Zone

S.No. Agro-climatic zone Districts
1.  |Agro-climatic zone | 'West Champaran, East Champaran, Siwan, Saran, Sitamarhi, Sheohar, Muzaffarpur, Vaishali,
(Northern West) Madhubani, Darbhanga, Samastipur, Gopalganj, Begusarai
2. |Agro-climatic Zone II Purnea, Katihar, Saharsa, Supaul, Madhepura, Khagaria, Araria, Kishangan;.

(Northern East)

3. |Agro-climatic zone IIIA Sheikhpura, Munger, Jamui, Lakhisarai, Bhagalpur & Banka.
(Southern East)

4. |Agro-climatic zone IIIB Rohtas, Bhojpur, Buxar, Bhabhua, Arwal, Patna, Nalanda, Nawada, Jehanabad, Aurangabad, Gaya.
(Southern West)

from 990 to 1700 mm. Most of the precipitation is received during the month of July to September There are three crop
seasons- Kharif, Rabi and Zaid. Rice, wheat and pulses are grown in all the districts. Being located between 25 to 27 degree
North latitude the climate of Bihar is of mostly sub-tropical. Average temperature is 35-40 degree Celsius throughout the
summer months. April and June are the hottest months of the year. December to January is the winterseason in Bihar. The
winter in Bihar is mild with average temperature being 5 to 10 degree Celsius. Bihar gets its maximum rainfall during
South-West monsoon season which prevails from June to September. The average rainfall of Bihar is around 120 cm. (Source:
http://krishi.bih.nic.in/).

National Maize Production Scenario

Global maize production hovered around 1040 million MT of Maize in 2016- 17, however for the current year there are
forecasts for a slightly lower Maize area, yield and production. In a global perspective, US has been the leading maize
producer, followed by China, accounting for about 38% and 23% respectively. (Anonymous, 2018b).In last three years, in
spite of drought-like conditions, the maize area has increased in Gujarat, Himachal Pradesh, Jharkhand, and west Bengal
(Table 1). In addition the maize production has increased in Bihar, Himachal Pradesh, Jammu & Kashmir, Madhya Pradesh,
Tamil Nadu and West Bengal. In spite of rought, the maize productivity has been increasing in Bihar, Jammu & Kashmir,
Madhya Pradesh, Tamil Nadu, Uttar Pradesh and West Bengal (Table 2). As per the Compound Annual Growth Rate (CAGR)
since 2001, the there is increase in area, production and productivity in both kharif and rabi season, however the growth rate
was higher in rabi season than kharif season. Maize consumption in India can broadly be divided into three categories viz.
feed, food and Industrial non-food products (mainly starch). Total corn in India utilised in poultry feed (47%), livestock feed
(13%), Food (13%), processed food (7%), starch (14%) and exports & others (6%). Overall consumption of Maize in last 5
years has increased with CAGR of 11%.

Status of maize in Bihar

Bihar stands uniquely in the 6th position in the top 10 list of the largest maize producing states in India. The state also
remarkably stands in a powerful position in the production maize in a huge amount significantly. Bihar is thus eventually
regarded as one of the largest producers in the production of the maize crop in India. It has recently emerged as the
high-yielding maize crop with high potential in playing a dynamic role as an agricultural power house. Bihar is one of the
largest maize growing state and the crop was grown primarily as a subsistence crop to meet food needs for a long time till
recently. But now like in non-traditional areas (Karnataka and Andhra Pradesh), it is also grown for commercial purposes (i.e.,
mainly to meet the raw material requirements of the animal feed sector).It is third largest maize producing state contributing
around 14 percent to national production. Around 0.72 million hectare is presently under maize cultivation, which is about 7.3
per cent of Gross Cropped Area (GCA) in the state and over 15 lakh farmers are engaged in maize cultivation. During
2016-17, the state produced about 3.84 million MT. Maize can be utilized in many different forms by converting it into a
variety of products, through grinding, alkali processing, boiling, cooking and fermenting, such as corn starch, corn flakes and
cereals, ethanol etc. It also has many industrial applications, which can make it a profitable crop in the state. Maize processing
and utilization pattern shows that in India, around 64 per cent of the total produce is for animal feed, 16 per cent for human
consumption and 19 per cent is used by the industry (starch, brewery etc) seed and other miscellaneous 1%. In Bihar only
8-10% of maize (5% directly by the processors and another 3-5% is being used by road side snack joints etc.) is processed
within the state despite the fact that the state has huge and rising marketable surplus. While the area under cultivation, maize
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Table-2 : Maize area, production and yield statistics in Indian states from 2013-14 to 2015-16

State/ UT Area (‘000 ha) Production (‘000 tonnes) Yield (kg/ha)
2013-14 | 2014-15 | 2015-16# | 2013-14 | 2014-15 | 2015-16# | 2013-14 | 2014-15 | 2015-16#

Andhra Pradesh 335.7 303.0 233.0 2087.5 1938.0 1414.0 6218 6396 6069
Arunachal Pradesh 47.0 48.0 * 69.0 75.0 * 1467 1563 *

Assam 24.1 28.0 25.0 21.6 932 64.0 898 3333 2560
Bihar 732.3 706.5 701.7 2112.1 2340.5 2397.2 2884 3313 3416
Chattisgarh 111.1 122.1 114.5 229.1 230.3 193.8 2062 1886 1693
Gujarat 461.0 382.0 387.0 681.0 631.0 572.0 1477 1652 1478
Haryana 9.0 8.0 6.0 27.0 18.0 17.0 3000 2250 2833
Himachal Pradesh 292.7 292.6 295.6 652.1 579.0 671.0 2228 1979 2270
Jammu & Kashmir 298.7 298.9 306.1 530.5 360.0 479.2 1776 1204 1566
Jharkhand 256.9 269.8 288.0 517.0 475.6 375.5 2012 1763 1304
Karnataka 1377.0 1337.0 1179.0 3984.5 4214.0 3269.0 2894 3152 2773
Kerala 0.1 0.1 0.1 0.1 0.1 0.1 2000 1000 1000
Madhya Pradesh 868.0 1132.0 1098.0 1534.0 2128.2 2580.3 1767 1880 2350
Maharashtra 1001.0 1077.0 1007.0 2729.4 2202.0 1511.0 2727 2045 1500
Manipur 26.1 26.2 * 58.6 58.8 * 2246 2243 -

Meghalaya 18.0 18.0 * 39.7 40.8 * 2200 2259 -

Mizoram 5.8 5.7 * 8.2 8.6 * 1420 1515 -

Nagaland 68.8 68.8 * 135.4 135.9 * 1969 1975 -

Orissa 95.1 91.7 55.6 263.6 188.2 110.8 2771 2053 1993
Punjab 130.0 126.0 115.0 507.0 460.0 424.0 3900 3651 3687
Rajasthan 926.7 891.5 881.1 1502.2 1551.2 1210.4 1621 1740 1374
Sikkim 39.9 39.9 * 68.8 68.9 * 1724 1727 *

Tamil Nadu 345.3 322.0 363.9 1855.1 2067.9 2383.3 5372 6423 6549
Telangana 670.3 692.0 573.0 2774.7 2308.0 1736.0 4140 3335 3030
Tripura 4.6 4.5 * 59 59 * 1279 1303 -

Uttar Pradesh 767.0 717.0 679.0 1306.2 1279.0 1255.0 1703 1784 1848
Uttarakhand 25.0 24.5 23.0 355 50.8 36.0 1419 2070 1565
West Bengal 128.7 152.4 156.0 522.4 663.1 720.0 4059 4350 4615
A & N Islands 0.1 0.2 - 0.3 0.6 - 2254 3529 -

D & N Haveli 0.1 0.1 - 0.1 0.1 - 1000 1100 -

Others - - 204.3 - - 383.9 - - 1879
All India 966.2 9185.3 8691.2 24259.5 | 24172.6 | 21806.5 2676 2632 2509
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production & yield has increased during 1977 to 2017, there are only 10-12 maize processing units in Bihar. They are mainly
into milling of flour and production poultry feed. In absence of adequate processing facility in the state, result more than 80%
of Bihar maize goes outside the state and gets processed there depriving it of value addition and higher income for the people
in the state. The processed maize in the form of poultry feed and seeds then come back to the state. There is potential for
processing of both high & low value added products in maize sector in the state itself. There are factors contributing to
increase in the demand of processed maize. Some of them are (1) growing demand for eggs and chicken leading to increased
demand for poultry feed in the state; (2) the state has nearly 8 lakh hectare land under water which is suitable for fish farming;
(3) increased demand for ethanol as a fuel additive; (4) growing urbanization leading to increased demand for processed food
like corn flakes etc; (5) dairy sector is on growth path and this sector can provide a good market for cattle feed products. Thus
there is growing demand for processed maize in the state and there is also adequate supply of good quality maize in the state.

Although maize is growing in all three seasons (Kharif, Rabi and Spring/summer) in Bihar but major area is in rabi followed
by kharif and spring. Highest productivity is also in rabi followed in spring and Rabi. Bihar is the 8" populous state in India
and depends primarily on agriculture. It produces a variety of crops like maize, sugarcane, potato, jute and many other
vegetables and fruits due to its soil fertility and climatic conditions. The geographical location and climatic condition of
castern part of Bihar namely Purnea, Katihar, SaharasaAraria, Khagaria, districts are favourable for cultivation of rabi maize.
Maize is thus an important crop in Bihar which is third largest producer of maize in the country after Karnataka and Madhya
Pradesh and accounts for about 11% of national maize output (Anonymous,2017). Cultivation of maize provides livelihood to
about 1.3 million farmers in Bihar, majority of who are marginal and small farmers.

On the basis of 2016-17 data the maize growing districts can be divided into :

During 2016-17 food grains production in Bihar reached a record high, both in terms of total produce and per hectare yield.
The state agriculture department said in its latest report that the total production of foodgrains in the state was 18.561
million tonnes in 2016-17, which is a record. Maize also played a great role to fill the food grain basket of the state. Maize is
cultivated in all the 38 districts of the state in varying measures, the state’s ‘maize road’ covers 11 districts, including
Muzaffarpur, East Champaran, Vaishali, Katihar, Purnia, Samastipur, Begusarai, Khagaria, Bhagalpur, Araria and
Madhepura,” said agriculture scientist Anil Kumar Jha.The six districts on the maize road where the maize coverage was
relatively higher in the 2015-16 season were Samastipur (63,594 hectares), Begusarai (56,499 hectares), Khagaria (55,238
hectares), Bhagalpur (44,898 hectares), Araria (52,600 hectares) and Madhepura(45,523 hectares). The coverage in the
remaining five districts was Katihar (45,603 hectares), Purnia (39,498 hectares), Muzaffarpur (39,164 hectares), East
Champaran (46,507 hectares) and Vaishali (31,860 hectares).Maize produced in Bihar is being exported to Indonesia,
Malaysia and Vietnam (Anonymous 2017b). Besides, Bihar is the third largest producer of maize after Karnataka and Madhya
Pradesh in India, and accounts for 11% of the country’s total yield(Anonymous, 2017b). According to areport of APEDA
High productivity districts Katihar , Purnia, Darbhanga, Kishanganj, Araria and Khagaria

(productivity >6t/ha)

Medium productivity districts Arwal, Saharsa, Supaul,Madhepura , Samastipur, Jahanabad,Siwan, Nalanda, Seohar,

Productivity 3 to 6 t/ha) Saran, Sitamdhi, Madubani, Vaishali, Begusarai, West Champaran, Bhgalpur,Banka and
Gaya.

Loow productivity districts Nawada, Gopalganj, Jamui, East Champaran, Aurangabad, Buxer, Patna,Bhabhua,

(productivity <3 t/ha) Mungesr, Bhojpur, Muzaffarpur, Sheikhpura, Rohtas and Lakhisara.

India has exported 7,05,513.8 MT of maize to the world for the worth of Rs. 1228.5 crores/ 190.3 USD Millions in 2017-18.
Major Export Destinations in 2017-18 were Nepal, Bangladesh, Philippines, Myanmar, and Sri Lanka

Opportunitiesand Future Challenge

Maize is the major crop in Bihar, it can be grown in all three seasons in the state. To increase the production and productivity
of maize in the state, opportunities to be searched and strategies to be made to meet the challenges.

Area expansion and diversification

Maize is considered to be a better alternative to wheat or Rabi rice due to several reasons: (a) wheat encounters several biotic
stresses, and most importantly, abiotic stresses due to terminal heat stress in the IGP, wheat is often vulnerable to temperature
fluctuation resulting in shrivelled grains and poor yield, (b) evidences of declining yield of Bororice in eastern Bihar Wast
Bengal and Orissa, and (c) water scarcity and high cost of water input in rice . In particular, maize has fewer pest and disease
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Table-2 : District and Season wise maize area, production and productivity in Bihar during 2016-17.

SL.No. Name of Autumun(Kharif) Maize Rabi Maize Summer Maize Total Maize
Districts Area |Producti| Yield | Area [Producti Yield | Area [Producti Yield | Area |Producti Yield
(ha.) on kg /ha.) (ha.) on |(kg/ha.)| (ha.) on |(kg/ha.)| (ha.) on |(kg/ha.)
(M.T.) (M.T.) (M.T.) (M.T.)

1. |Patna 4575 6598 1442 399 1127 2825 1366 6182 4526 6340 | 13907 | 2194
2. [Nalanda 2304 4274 1855 1426 6280 4404 4323 | 26010 | 6017 8053 | 36564 | 4540
3. |Bhojpur 2082 2542 1221 126 511 4056 428 2105 4918 2636 5158 1957
4. |Buxar 1022 1639 1604 0 0 0 254 1369 5390 1276 3008 2357
5. |Rohtas 74 110 1486 1 4 4059 5 19 3800 80 133 1663
6. |Bhabhua 304 471 1549 0 0 0 42 255 6071 346 726 2098
7. |Gaya 3512 9750 2776 120 898 7482 756 3059 4046 4388 | 13707 | 3124
8. |Jahanabad 178 475 2669 53 397 7482 207 1209 5841 438 2081 4751
9. |Arwal 149 397 2664 237 1773 7482 130 763 5869 516 2933 5684
10. |[Nawada 1110 2604 2346 0 0 0 395 1776 4496 1505 4380 2910
11. |Aurangabad 1175 2837 2414 0 0 0 0 0 0 1175 2837 2414
12. [Saran 14576 | 56112 | 3850 5277 | 23013 | 4361 5138 | 30290 | 5895 | 24991 [ 109415 | 4378
13. |Siwan 11875 | 32740 | 2757 4964 | 45788 | 9224 1176 6566 5583 | 18015 | 85094 | 4724
14. |Gopalganj 5862 | 13406 | 2287 3923 9262 2361 1493 9076 6079 | 11278 | 31744 | 2815
15. [Muzaffarpur 12711 | 19958 | 1570 | 10216 | 19227 | 1882 8454 | 17433 | 2062 | 31381 | 56618 | 1804
16. |E.Champaran 38805 | 95066 | 2450 4588 | 16219 | 3535 3289 | 10994 | 3343 | 46682 | 122279 | 2619
17. |W.Champaran 994 2913 2931 2064 8289 4016 2316 7191 3105 5374 | 18393 | 3423
18. |Sitamarhi 1086 2824 2600 4016 | 18369 | 4574 278 633 2277 5380 | 21826 | 4057
19. |Sheohar 212 552 2604 1195 5778 4835 97 346 3567 1504 6676 4439
20. |Vaishali 15202 | 58262 | 3833 6548 | 37022 | 5654 | 10636 | 28193 | 2651 | 32386 | 123477 | 3813
21. |Darbhanga 1565 5457 3487 | 12255 | 93408 | 7622 540 3092 5726 | 14360 | 101957 | 7100
22. |Madhubani 21 65 3095 5 28 5560 60 247 4117 86 340 3953
23. |Samastipur 11952 | 35927 | 3006 | 31580 | 150321 | 4760 | 18343 | 114143 | 6223 | 61875 | 300391 | 4855
24. |Begusarai 30770 | 28743 934 22997 | 176663 | 7682 2676 5997 2241 | 56443 | 211403 | 3745
25. [Munger 771 1163 1508 386 1098 2844 1032 2034 1971 2189 4295 1962
26. |Sheikhpur 535 362 677 76 687 9035 66 141 2136 677 1190 1758
27. |Lakhisarai 4439 1863 420 0 0 0 0 0 0 4439 1863 420
28. |Jamui 3191 4605 1443 703 6352 9035 540 1034 1915 4434 | 11991 | 2704
29. |Khagaria 16273 | 7992 491 38080 [377563 | 9915 9181 | 19078 | 2078 | 63534 | 404633 | 6369
30. |Bhagalpur 17182 | 29718 | 1730 | 18448 | 85636 | 4642 5066 | 23134 | 4567 | 40696 | 138488 | 3403
31. |Banka 6348 | 17240 | 2716 1312 4318 3291 2714 | 12330 | 4543 | 10374 | 33888 | 3267
32. |Saharsa 3109 | 12539 | 4033 | 11684 | 80304 | 6873 | 14883 | 72260 | 4855 | 29676 | 165103 | 5564
33. |Supaul 2844 | 14937 | 5252 5258 | 39635 | 7538 7158 | 29215 | 4081 | 15260 | 83787 | 5491
34. |Madhepura 3730 | 12307 | 3299 | 18027 | 135599 | 7522 | 19128 | 66558 | 3480 | 40885 |214464 | 5246
35. |Purnia 8574 | 22416 | 2614 | 11879 [ 118042 | 9937 | 16481 | 145082 | 8803 | 36934 | 285540 | 7731
36. |Kishanganj 359 1547 4309 1233 9386 7612 1913 | 12064 | 6306 3505 | 22997 | 6561
37. |Araria 0 0 0 21244 | 124384 | 5855 | 21002 | 149750 | 7130 | 42246 |274134| 6489
38. |Katihar 11979 | 113889 | 9507 | 44563 | 534132 | 11986 | 33011 | 280259 | 8490 | 89553 |928280 | 10366
Total 241450 | 624300 | 2586 | 284883 (2131513| 7482 | 194577 (1089887 5601 | 720910 (3845700 5335

Source:- Directorate of Economics &

Statistics

*Included in others; #As per Fourth Advance estimates
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problems than Bororice and wheat. There is a vast opportunity for intensification of winter maize in flood prone areas as
tocompensate for the loss during Kharif season with proper planning for seeds, inputs and improved management practices
and crop diversification. The medium and uplands where subsistence yield ofwheat, Rabi rice and other winter crops is
obtained, could be substituted by winter maize in Bihar, In general, any late maturing single cross-bred variety of Kharif
season is equally good for winter season. Winter maize (170-180 days duration) has the clear cut comparative advantages of
low incidence of diseases and insect pests, is not affected by temperature rise during winter (as the wheat is) and do not suffer
on account of heavy rainfall. In districts where land is kept fallow in rabi like in Lakhisarai district rabi maize cultivation can
be taken up.

Improved management practices for crop production

There is huge variability in the productivity of maize from district to district in the state. For example average productivity of
Katihar district in 2016-17 was 10.36t/h whereas in Lakhisarai district it was 0.42 t/ha. There are many maize hybrids are
available which have high yield potential and responsive to nutrients. There are several factors that affect the productivity of
maize however, the fertilizer management is one of the most important factors that affect the growth and yield of maize. Maize
is an exhaustive crop requires all types of macro and micro nutrients for better growth and yield potential. Among the various
nutrients, nitrogen is the principal nutrients for better harvest require approximately 150 N20 kg ha-1. However, high yielding
R-M systems can also accelerate the problem of secondary and micronutrient deficiencies, not only because larger amounts are
removed, but also because the application of high rates of N, P, and K to achieve yield targets often stimulates thedeficiency of
secondary and micronutrients. Proper nutrient management of exhaustive systems like R-M should aim to supply fertilisers
adequate for the demand of the component crops, and apply those in ways that minimise loss and maximise the efficiency of
use. Of all the nutrients, N, P, and K remain the major ones for increased and sustained productivity. Various improved
agronomic and management practices like water, soil, nutrient, disease, insect/pest management practices can play a key role
in increasing productivity of maize in the low productivity districts. Farmers need to be made aware through training
programmes or Frontline demonstration to attract the maize cultivation in these districts. Many districts have scarcity of water
during rabi and summer season Water is crucial input for augmenting agricultural production towards sustainability in
agriculture. Scientific watermanagement aims to provide suitable soilmoisture environment to the crop to obtain optimum
yield commensurate with maximum economy in irrigation water and maintenance of soil productivity. During the winter
season less water is required at early stage of crop while, at later crop growth stages waterrequirement increases due to rapid
increase in evapo-transpiration demand. Amongst the various irrigation scheduling approaches, climatological approach has
been found to be better, since it integrates all the weather parameters giving them their natural weightage in a given
climate-water-plant continuum.in these districts water management practices or drip/sprinkler irrigation methods needs to be
promoted to take up the maize crop. To improve soils, conservation agriculture is emerging as a big boost for maize
production. Conservation agriculture is based on minimal soil disturbance ( reduced or no tillage), combined with organic
matter retention and diverse crop rotations. As well as reducingerosion and improving soil structure and soilwater dynamics,
this approach also saves on labour, time, fuel and machinery wear. A good example of the effectiveness of conservation
agriculture is the rapid spread of ‘Zero Tillage’ technology in Andhra Pradesh’s rice-maize system.

Mechanization- sowing to shelling

In every crop mechanization is essentially required to increase the productivity and decrease the cost of cultivation. Maize is
crop in which mechanization can be followed since sowing to harvesting/shelling. Keeping in view the small landholdings of
majority of farmers in the state small machinery affordable to these farmer, should be promoted. High cost machineries like
maize harvester/combine dryer should be set up or made available on custom hiring basis. In majority of areas farmers still
following plough furrow sowing of maize. Utilization of seed drill for sowing of maize in lesser in comparison to wheat. Now
a days irrigation is becoming costly input to every crop. Due to spacing of rows maize is suitable for drip irrigation
mechanization. Sprinkler irrigation method also be useful in this crop. Weed management and inter-culture operation like
earthing up have important role in the maize cultivation. Tractor run ridger provides best solution for this mechanization.
Manual harvesting of maize is another costly operation in maize. Although combine harvesters are commonly used in wheat
crop. But due to non-availability of such mays combine harvesters farmers still following manual harvesting. Although few
maize combine harvester are available in Purnia and Katihar districts.

Drying and Storage to meet global market quality

Generally maize is harvested at a moisture level ranging 20-30% in the grain. Farmers use sun drying to lower the grain
moisture but in kharif harvest maize and some time in rabi harvest this moisture is difficult to bring down from 14%. This high
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grain moisture of either fetch low price to the farmers and deteriorate the quality of grain during storage due to development of
aflatoxins.Therefore, to meet the global marketing standards and quality of maize and also to fetch good returns from maize
crop, mechanical dryers needs to be utilized at large levels in the state. The National Collateral Management Services Limited
(NCML), a leading warehouse service provider, has inaugurated its public silo complex of 36,000 tonnes for storing maize at
Purnia in Bihar

Breeding for Climate Resilient Maize Hybrids

Climate change is an important challenge that threatens the long-term production growth of cereals. Climate change also
creates various abiotic stresses like drought, heavy rains/flooding, heat and cold stress. Changing climate has resulted in
increase of abiotic stresses which limit the crop yields worldwide (Wani et al., 2013).

(a) Cold stress tolerance for rabi maize

In Indo- Gangetic Plains region and specially in Koshi regions of Bihar that includes Katihar, Khagaria, Purnia, Araria,
Kishanganj and Sharsha also the regions of Samastipur and Begusarai where the winter season maize crop invariably face
severe low temperature during winter months. The average minimum temperature may fall below 5°C or even less..
Adaptation of maize to winter season requires genetic improvement for cold tolerance, which implies vigorous seedling
growth without suffering with cold injuries under low temperature conditions. Maize hybrid needs to be tolerant to cool
temperature at pre-flowering and flowering stage. The extreme cool temperature affects the maize growth in a number of ways
right from emergence till flowering and seed-setting. Low temperature at planting greatly affects germination. Prolonged
exposure to low temperature during the vegetative phase results in reduction in plant height, yellowing of the leaf, chlorosis
and tip firing due to the death of leaf tissues. Prolong cold stress occurring at flowering stage severely affects flowering leads
to reduced tassel size, lesser tassel branches, poor tassel development, lesser anther, death of pollen which ultimately results
into poor or no grain setting in the maize ear. The similar situation was faced by the farmers of koshi region of the state during
early sown rabi 2017-18 maize crop.Breeding programme should be emphasized on the development of such hybrids that
have in built mechanism to tolerate the cold stress.

(b) Waterlogging stresstolerance for kharif maize

Waterlogging is another abiotic stress in bihar. Many district of Bihar including gangatic area of Patna, Begusarai, Khagaria,
Bhagalpur and district of Koshi regions i.e. Katihar, Saharsa, Purnia, Khagaria, Madhepura, KishanganjAraria and Supoul are
flood prone. Kharif crop may face waterlogging at knee high stage, pre-flowering or flowring stage. Lack of oxygen supply
for the plant is the main reason of damage in waterlogging condition, which hampers nutrient and water uptake, as a reason the
plant shows wilting. In oxygen-deprived condition plants shift its metabolism to anaerobic from aerobic mode. Plants which
can withstand waterlogging condition have mechanisms such as increased availability of soluble sugar, aerenchyma
formation, greater activity of glycolytic pathway and fermentation enzymes. Historically large gains have been made through
conventional breeding. Large volume of information is available on the responses of excessive moisture/waterlogging stress
on maize; however, the major challenge is to identify the stress-adaptive traits among the various effects/changes under the
stress on different stress responsive traits. The genotypes with inbuilt capacity to produce brace roots and morphological
adaptation like air space (aerenchyma) formation in cortical region of brace roots on exposure to the stress, can tolerate excess
water situation in rhizosphere up to some extent (Zaidi, ef al. 2010 & 2013). Teosinte the wild relave of maize have many
superior features for waterlogging tolerance. Teosinte Z. luxurians and Z. mays ssphuehuetenangensis have been observed to
exploit a higher capacity for adventitious root formation under extreme conditions of waterlogging than maize. Z. luxuriance
was reported to develop well-formed aerenchyma in adult plants (Ray et al. 1999). Qiu et al., (2007) Identified, several
moderate effect QTLs for seedling stage tolerance to waterlogging. QTL mapping revealed five QTL on chromosomes 1, 3, 5,
7, and 10, which explained 30% of phenotypic variance for GY under waterlogged conditions and 13 QTL’s were identified
for various secondary traits associated with waterlogging tolerance, New genomic selection technologies have become
available that allow the breeding cycle to be greatly reduced and that facilitate the inclusion of information on genetic effects
for multiple stresses in selection decision (Heftner ez al 2009). Three marker-based selection approaches are being utilized (F2
enrichment, MARS, and GWS), that aim at increasing desirable QTL allele frequencies in a population improvement context,
either by utilizing the QTL information or without it, are increasingly gaining prominence.

(c) Drought and heat stress tolerance for summer maize

Summer or spring maize is planted in many districts of Bihar. Low lying areas of koshi region including Khagaria, Saharsa
Bhagalpur where flood water remain stagnant and dry up in December January, farmers cultivate summer maize. It is also

Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur; 25
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India



International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

cultivated in Samastipur, Vaishali and Patna districts. Summer or spring maize crop face extreame drought during April and
May. Therefore, requiring water efficient plant type or drought tolerant genotypes.As early as the 1970s, the International
Maize and Wheat Improvement Centre (CIMMYT) began a breeding approach for drought-tolerant maize lines and spent
more than 30 years developing several drought-tolerant varieties (Ashraf, 2010). The responses to drought and/or heat stresses
in plants are complex physiological and biochemical processes and involve changes in anatomic structures. These
characteristics are determined by sets of genes within the maize genome. Thus, it is necessary to identify stress- related
genes/proteins. A range of stress response-related proteins, such as heat shock proteins (HSPs), phyto-hormone regulators,
signalling proteins, and protective enzymes, etc. (Gong et al., 2014; Yin et al., 2014; Hu et al., 2015a,b) contribute to drought
and heat stress tolerance in maize. Proteins HSP26 improves chloroplast performance under heat stress by interacting with
specific chloroplast proteins in maize (Hu ef al., 2015b).

Fall Army Worm (Spodopterafrugiperda)- a new insect threat to maize production

Fall Army Worm (FAW) was first detected in a field of maize in Karnataka in May, Bangalore’s National Bureau of
Agriculture Insect Resource (NBAIR) confirmed presence of fall armyworm in Tamil Nadu, Karnataka, West Bengal,
Telangana, Andhra Pradesh and now, in Maharashtra. Fall armyworm is native to the Americas and was first reported to have
reached Africa in 2016. Centre for Agriculture and Biosciences International (Cabi) estimated in September that improper
management of the armyworm could cost 10 of Africa’s major maize producing economies etween $2.2 billion and $5.5
billion per year in lost maize harvests. Though known primary attacking maize fields, the fall armyworm also eats an
additional 186 plant species, including sorghum and soya beans. Already, Maharashtra has detected a suspected fall
armyworm attack on sugarcane in the state. “Armyworm has spread to almost all countries in sub Saharan Africa. Eradication
is not feasible, so management is now required on a continuing basis to limit losses. The same situation is likely to occur in
Asia. The yield of my maize crop can decline by about 25%,” said Ganesh Babar, the first farmers on whose farm fall
armyworm was detected in Maharashtra. However, government agencies have reported losses up to 70% in some of the fields
in Karnataka. If the pestilence spreads, it is difficult to eradicate. Fall armyworm can cause significant yield losses if not well
managed. Fall armyworm is a dangerous transboundary pest with a high potential to continually spread due to its natural
distribution capacity and trade. Farmers will need significant support to sustainably manage fall armyworm in their cropping
systems through Integrated Pest Management,” said the Food and Agricultural Organisation (FAO): The incidence of FAw has
been reported in some maizefields in purnia districts of Bihar
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IMPROVING FARMERS’
APPROACH

D.D. Sharma
Department of Social Sciences, Dr. YS Parmar UHF, Nauni, Solan, H.P.
Email : drdds62@redifmail.com

In spite of sincere and committed efforts of extension functionaries, still a wide gap has been observed between the technology
generated at the research station and its adoption by the farmers at his field. Information about improved farm technology is
one of the most important resources for our farmers particularly small and marginal ones which constitute a large chunk of
farming community. These poor farmers possess very small and fragmented land holding. How to increase the agricultural
production and income of these farmers within limited land and resource constraints is a challenging task before the
agricultural scientists today. Besides imparting timely technical guidance/ recent information on diversification of agriculture,
the farmers need to be motivated to adopt other enterprises like floriculture, apiculture, sericulture, dairy, poultry, piggery,
pisciculture, mushroom cultivation etc. as per their agro-climatic conditions so that they can generate additional income and
improve their socio-economic status. In this era of globalization and liberalization, we as social scientists will have to focus
our attention on Market led extension. But, why?

SOCIO-ECONOMIC STATUS THROUGH RECENT EXTENSION

Agriculture strategy should be not only to achieve higher yields by reducing cost of cultivation but also increasing the farmers’
income by diversifying farming and generating employment opportunities in agro-industries in the rural areas. Efforts should
be strengthened to achieve higher productivity with sustainability of soil and crop. In order to survive the competition both in
domestic and international market, our focus should be on :

e High quality produce
e Low cost of production
e High productivity

An efficient marketing system is essential for the development of agricultural sector. The Marketing system contributes
greatly to the commercialization of subsistence farming

Hence, farmers should be motivated to grow only those crops which may bring maximum profit to them. Scientific agriculture
is considered as a professional industry / enterprise. Emphasis should be given on location specific climate-based extension
services to the farmers through training programmes, demonstrations etc. and motivating them to adopt improved technologies
for higher yields and other high-tech ventures. For this purpose, the farmers need to know the answers to questions like; “What
to produce? When to produce? How much to produce? When and where to sell? At what price and in what form to sell their
produce? In responding to such questions, the extensions system should be oriented with knowledge and skills related to the
market with the objective to improve the quality of agricultural produce to compete in the market particularly in the global
market. For this purpose, the following paradigm shift is needed from the Conventional Production-led Extension to
Market-led Extension.

Paradigm Shift from Production-Led Extension to Market-Led-Extension

climatic zone covering very large area
irrespective of different farming situations

Aspects Production-Led Extension Market-Led-Extension
Purpose/Objective Transfer of production/cultivation technology Enabling farmers to get optimum returns out of
the enterprise
Technology Fixed package recommended for an agro- | Diverse baskets of Package of Practices suitable

to local situations/farming systems, i.e., location
specific technology.

Focus

Production/yields (“Seed to Seed”)

Whole process as an enterprise, High returns
(‘Money to Money’).

Farmer seen as

Progressive farmer (high producer)

Farmer as an Agricultural Entrepreneur

Expected end results

Delivery of messages, Adoption of package of
practices by most of the farmers.

High returns

Extension Functionaries’
interactions

Messages, training, motivating recommendations
etc.

Joint analysis of issues, Varied choices of
adoption, consultations etc.
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Linkages/Liaison Research-Extension-Farmer Research-Extension-Farmer extended by Market
linkages

Extension Functionaries’ Limited to delivery mode and feed back to | Enriched with market intelligence besides the

Role research system TOT function, establishing marketing and

agro-processing  linkages between Farmer
groups, Markets and Processors.

Contact with farmers Individual Farmers’ Interest Groups (FIGs), Focused
Groups (FGs)/Self-Help Groups (SHGs).

Maintenance of records Not much importance as focus was on production | Very Important as agriculture is viewed as an
enterprise to understand the cost benefit ratio;
and the profits generated.

IT Support Emphasis on production technologies. Market intelligence including likely price trends,
demands, current prices, market practices,
communication network etc. besides production
technologies.

In order to reach the farming community particularly the unreached, an extension worker should follow the following modern
extension methods conceptual model for transfer of technology to the farming community under market-led extension
(Sharma and Chand, 2015) which has been discussed as under :

The model comprises of three main components viz.; INPUT, PROCESS and OUTPUT. The ‘Input component’ includes
technological package to be delivered by the extension functionaries in the form of “What to produce’, “When to produce’,
‘How much to produce’, “When to harvest’, “‘When and Where to sell’, ‘At what price’, ‘In what form and Size to sell the
product in the market’. This need to be supported with the assured supply of critical inputs (like improved variety seeds,
plants, fertilizers, pesticides, agricultural implements etc.) and regular and timely supply of marketing information (market
intelligence). This is the task of State Agricultural University (SAUs), Research Institutes / Stations of ICAR and SAUSs, State
Line Departments, KVKs, ATMA etc.

The ‘Process component’ consists of three aspects, namely, Government Policies, Organizational support and ‘Extension
Education Support for Input component’. So far as ‘Government Policies’ are concerned, these should be supportive and
well-defined (Market Intervention Scheme, Support Price etc.) for agriculture, horticulture and forest produce with specific
provision for organically produced products including simple and easy procedure for certification of organic produce.
Simultaneously, the government has to ensure timely and easy availability of credit / loan to the farmers at low rate of interest
so that the farmers may be encouraged to adopt the improved farm practices.

The ‘Organizational Support’ in the form of Market Intelligence Cell/Centre preferably at the Block level, transport facilities
particularly in remote and far-flung areas and requisite manpower will be urgently needed. The linkages among the line
departments, NGOs, SHGs, Village/Rural Institutions etc. need to be strengthened. Infrastructure facilities like cold storage
and cool chain for farmers at subsidized rates for agri-horti produce at Block level (to avoid distress sale during the season),
training and publicity etc. are required. Establishing Krishi Vigyan Kendra at Block level to test, refine and demonstrate the
newly generated technologies by the research institutes, in order to reduce the gap between technology generation and its
widespread adoption, may further act as catalyst in the task of technology transfer. These two aspects need to be properly
examined by the policy makers and administrators of the state as well as the central governments.

The third aspect that is the ‘Extension Education Support’ for input component emphasizes the role of extension personnel
who are required to establish proper linkages with farmers, markets and private processors. They are also required to organize
FIGs / CIGs, building their capacities through training programmes, educational tours etc. and to improve the communication
and instructional skills of the farmers enabling them to negotiate well with the traders / middlemen at the time of selling of
their produce besides possessing of appropriate knowledge of SWOT analysis. Creation of farmer friendly websites for
marketing information and setting up of KIOSKs with internet facility at Panchayat level may further add feathers in the task
of TOT. Developing video films / modules on the success stories of progressive farmers (who are earning better through the
use of market led extension information), may further be quite helpful in motivating the other fellow farmers.

The extension education support can further be facilitated by modern extension methods like Cyber Extension, E-mail
(Electronic mail), Internet, Expert System, Internet Browsing for extension information, Video Conferencing, Agri-Clinics,
SATCOM Networks, Community Radio, Kisan Call Centre (KCC) etc.
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The ‘Output component’, as mentioned in the above model, will be measured in context with the farmers’ satisfaction in terms
of increased market-oriented planned production, improved quality produce and increased returns and socio-economic status
etc. This feedback from the farmers will be taken by the field level extension functionaries responsible for providing
technological input along with extension education support to the farmers. This feedback, in turn, will be further transmitted to
the policy makers, administrators, research institutes and other agencies involved in the task of TOT in order to modify the
future programmes and policies accordingly. This may certainly facilitate the extension system for the transfer of technology
particularly to the marginal and unreached farming community.

A conceptual Model for TOT under Market-Led Extension (Sharma & Chand, 2015)

Input

Process

Government Policies

Organizational Support

Extension Education
Support for Input
Component

Output/ OQutcome

Technological package in
the form of :

What to produce
When to produce
How to produce
When to harvest
When & where to sell

At what price & in what
form to sell

Assured supply of critical

inputs  like  improved
variety  seeds/  plants,
fertilizers, agricultural

implements/ tools etc.

Regular & timely supply of
Marketing Information
(marketing ntelligence).

Timely and easy
availability of credit / loan
to the farmers at low rate of
interest.

Supportive & well defined
policy for agricultural /
horticultural ~/  forest
produce  with  specific
provision for organically
produced products
including simple and easy
procedure for certification
of organic produce.

Market intelligence wing /
centre preferably at Block
Level.

Transport facilities
particularly for remote and
far-flung areas.

Requisite manpower.
Strengthening linkages
among line Departments,
NGOs, SHGs,
Village/Rural Institutions
etc.

Infrastructure facilities like
Cold Storage and Cool
Chain for farmers at
subsidized  rates  for
agri-horti produce to avoid
distress sale during season,
training, publicity etc. at
Block Level.

Establishing KVKs at the
Block Level to test, refine
and demonstrate the newly
generated technologies by
the research institutes in
order to reduce the gap

SWOT analysis
Organizing FIGs/CIGs

Establishing linkages with
farmers’ groups, market and
private processors.

Improving communication

and interactive skills of
farmers.
Capacity  Building  of
FIGs/CIGs through
Extension Teaching
methods.

Organizing study tours.

Creation of websites for :
- Marketing information

- Successful / progressive
farmers who are earning
better through the use of
Market-Led Extension
information.

Creation of Farmer- Friendly
Kiosks at Panchayat level

Farmers’ satisfaction in
terms of @

Increased market- oriented
planned production
Improved quality produce
Increased returns and
socio-economic status etc.

betweep teChn"lO_gy for farm & market related
generation and S | ipformation.
widespread adoption.
SAUSs, Research Institutes / | Policy Makers of the State as well as Central Governments SAUs, Research Institutes / | <« Feedback
Stations of ICAR & SAUs, Stations of ICAR & SAUs,
State Line Departments, State Line Departments,
ATMA , KVKs etc. ATMA , KVKs etc.
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ROLE OF AGRONOMIC PRACTICES TO MINIMIZE ANTI-NUTRITIONAL COMPONENTS IN
FORAGE CROPS

U.S. Tiwana and Harpreet Kaur Oberoi
Department of Plant Breeding and Genetics, Punjab Agricultural University, Ludhiana, Punjab

Email : utiwana@yahoo.co.in

Forages are fed to the animals as such green or as hay and silage to provide protein, carbohydrate, fat, vitamins and minerals.
The presence of toxic or anti-quality components in some of the forages crops may effect their nutritional value. The
anti-nutritional or anti-quality components present in forage crops as listed below :

e Nitrate—Nitrite

e Oxalates

e Cyanogenic Gylcosides (HCN)
o Alkaloids

e Saponins

e Bloat Producing Constituents
e Tannins

e Coumarins

e Mimosine

e Selenium

The most common anti-nutritional or anti-quality components present in forages are as discussed below :
Nitrate—Nitrite

The forages like oats, maize, barley, turnip and sugar beets accumulate nitrates. Some weeds like Trianthema and Amaranthus
accumulate nitrate-nitrogen above the toxic level. The stem, leaves and floral parts contain nitrate in decreasing order and the
grains are less toxic than the straw. The nitrate content varies with place (in cool places nitrate accumulate more) and the stage
of maturity of the plant. The nitrogen from the soil is taken up by the plant and is converted into ammonia and then into
protein. The accumulation of nitrate occurs when there is an excessive supply of nitrogenous fertilizers, organic manure and
shortage of water or extensive use of herbicide 2, 4-D. Nitrate as such is not toxic to animals but nitrite formed from it is toxic.
Nitrate converts hemoglobin into met-hemoglobin and thus adversely affects the ability of blood to transport oxygen. It also
affects supply of vitamin A, growth, milk production and reproduction. The symptoms of this toxicity are: discoloration of
(vaginal) mucous membrane, labored breathing (dyspnaea), grinding of teeth, excessive salivation, uneasiness and high pulse
rate (84-134 per min)

The administration of suitable reducing agents such as methylene blue, or ascorbic acid may be helpful in the conversation of
met hemoglobin to hemoglobin. Four percent solution of methylene blue given intravenously can be used to treat nitrate
poisoning in cattle and sheep.

Oxalates

Few plant species have soluble oxalates more than 10 percent. Such plants may be toxic and include fodder crops like guinea
grass, bajra, Napier grass, setaria and some weeds like Chenopodium, Trianthema, Amaranthus etc. Although fodder grown in
Punjab do not contain lethal levels of oxalates but the continued intake of these fodders may produce ill effects. The young
plants which are more palatable have high oxalates. Nitrogenous and potassium fertilizers increase the oxalate content.
Consumption of oxalates at less than 0.1 percent level of body weight is harmless but is toxic in starved animals. Forages
containing more than 10 percent oxalate are harmful to animals. In monogastric animals, soluble oxalates are absorbed most
rapidly as such and create renal disorders. The absorbed oxalate lowers serum ionic-calcium causing secondary nutritional
hyperparathyroidism. Large concentrations of soluble oxalates in the blood can cause ‘Kidney Stone’. Oxalates also interfere
in carbohydrate metabolism perhaps due to non-availability of required calcium. The oxalate poisoning in sheep and cattle are
characterized by rapid and labored breathing, nasal discharge, frothing at mouth, depression, weakness, coma and death
Oxalate poisoning in ruminants may be prevented by supplementing calcium as di-calcium phosphate and calcium carbonate
into the diet.
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Cyanogenic Gylcosides (HCN)

This is present in sorghum, sudan grass, baru weed. The growth of the plant and the extensive use of nitrogenous fertilizers or
herbicides such as 2, 4-D increases the toxicity of the plant. Glycoside concentration is highest in young plants especially
under drought condition and feeding such plants produces toxic effects by releasing prussic acid (HCN). In ruminants,
production of prussic acid occurs more rapidly than in monogastric animals, because the acidic conditions in the rumen and
presence of microbial enzymes enhance release of HCN. The amount of cyanogenic consumed by animal, the rate of release of
HCN and its absorption determines its toxicity. The intake of such tender plants and those grown under drought condition and
the stress due to fasting and hard work, pre-disposes the animals to poisoning. Absorbed hydro-cyanic acid combines with
hemoglobin of the blood to from cyano-hemoglobin which is unable to transport oxygen and thus produces deficiency of
oxygen in tissues. This is characterized by bluish color of blood as compared to dark chocolate color in case of nitrate toxicity.
The animals show excitement, profuse salivation, jerky movement of eyeball, respiratory distress and death occurs in 15 to 60
minutes after the onset of symptoms. In some cases, death may occur without showing toxicity symptoms. The detoxification
of hydro-cyanic acid also take place in rumen. The minimum toxic level for hydro cyanic acid is about 0.02 percent (200 ppm)
and many young forage plants in India have more than this value. It is advisable that immature, wilted and stunted plants
should not be fed to animals.

In cattle a solution of 3 g of sodium nitrate and 15 g sodium thiosulphate in 20 ml water is slowly injected intravenously to
prevent poisoning. In sheep, effective treatment includes slow intravenous administration of 1 g of sodium nitrate and 2 g of
sodium thiosuphate in 15 ml water.

Alkaloids

About 100 spices have been found to contain (pyrrolizidine) alkaloids but is most common in pearl millet. The rumen presents
as effective barrier to many unwanted chemicals and breaks down about 90% of the (pyrrolizidine) alkaloids eaten by sheep.
However, the plants containing common alkaloids are harmful to animals.

The alkaloids toxicity produces chronic diseases of liver, lung, kidney and brain. A common sign of liver damage is jaundice
and the carcass of dead animals shows bright yellow color on post mortem and the ammonia toxicity. Residues of these
alkaloids may be present in meat, milk. The toxicity symptoms of alkaloids include gangrene of hooves, ears, tail; some time
abortion, sudden collapse and death may occur. Symptoms start from ears as blood circulation in tail, hooves and ear
decreases.

Agronomic practices to minimize anti-quality components
Agronomy plays an important role in minimizing the anti-nutritional components in fodder crops. The important agronomic
practices which play major role in reducing the anti-nutritional components are :

e Sowing time

e Use of recommended dose of nitrogen

e Application of phosphorus and sulphur

e Irrigation

e Cutting height from ground level

e Stage of harvest
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AGROFORESTRY FOR SOIL HELTH, CARBON SEQUESTRATION, MICRO-CLIMATE
AMELIORATION AND LIVELIHOOD SECURITY

Kaushal Kumar, Munish Kumar and S.P. Singh
Chandra Shekhar Azad University of Agriculture & Technology, Kanpur, U.P, India
Email : Kaushal scwm@ rediffmail.com

Abstract

Agroforestry is sustainable land use system or scientific farming practice under which food crops (annuals) with tree crops
(perennials) and/or livestock are maintain simultaneously on the same piece of land to increase the total yield and this
management practices are economically and ecologically sustainable. It is just a compromise between these two resources of
forest trees and agricultural crops to maintain the need of forest cover upto 33% as per given national forest policy.
Agroforestry has the potential to alter the microclimate under the tree canopy. It plays a major role in enhancement of overall
farm productivity, soil fertility through addition of litter and organic matter, climate change mitigation through carbon
sequestration, phyto-remediation, watershed protection and biodiversity conservation. Upto some extent bio-drainage
plantation might have improve the soil aeration, sulphide toxicity and nutrient use efficiency. Moreover, it reduces the water
logging condition and maintains the soil aeration property. Under the agroforestry system multipurpose and N2-fixing trees
are played a valuable and significant role for upliftment of productivity and combating the soil health problem. Generally,
farmers are used N2-fixing trees like some leguminosae family comprises Acacia spp., Dalbergia sissoo etc. on their farmland
for enhancement productivity with better soil health, eco-friendly, generating incomes through employment and ensured

livelihood security.

Key words : Agroforesty, soil health, carbon-sequestration, farming system, socio-ecomic development.
BACKGROUND

Agroforestry may be defined as an integrated and efficient land use management system by raising of certain agricultural
crops, forest tree species and or animals simultaneously or sequentially on the same unit of land with appropriate management
practices which result in overall increase in the production under a particular set of climatic and edaphic conditions and
socio-economic status of local people. It involves interaction of woody perennial ecologically and economically with the crop
and or livestock. According to Dhyani et al. (2013) in India the current area under agroforestry is estimated at 25.32 Mha, or
8.2% of total geographical area of the country. This includes 20.0 Mha in cultivated lands (7.0 Mha in irrigated and 13.0 Mha
in rainfed areas) and 5.32 Mha in other areas such as shifting cultivation (2.28 Mha), home gardens and rehabilitation of
problem soils (2.93 Mha). Conventionally, farmers allow growing Acacia nilotica naturally at irregular spacing on the
bunds of paddy fields or in combination with Butea monosperma and Terminalia arjuna etc. Acacia nilotica, being a
multipurpose and nitrogen fixer species, is highly preferred by farmers and as a result, it is widely distributed in the field.
Similarly, Jhariya et al. (2013) has concluded a large scale plantation of neem trees helps to combat desertification,
deforestation, soil erosion and to reduce excessive global temperature. Tree species viz. Dalbergia sissoo, Azadirachta indica,
Acacia nilotica, Grewia optiva, Morus alba, Ficus spp. etc are grown on the borders of fields for meeting demand of timber,
fodder, fuel etc is common practices throughout the country. Management practices are played a major role in maintaining the
identity and sustainability of agroforestry system. Management practices for agroforestry are more complex because multiple
species has varied phonological, physiological and agronomic requirements. Agroforestry provides great opportunities to link
water conservation with soil conservation; hence, the major focus has to be on this aspect. It is also noted that stainable
agroforestry can upsurge resilience against environmental change, to enhance carbon sequestration and also to generate
income, which will result in improved livelihood of small and subsistence farmers (Buchman, 2008). Moreover, the role and
scope of agroforestry are also studied in way of biodiversity conservation, yield of goods and services to society, augmentation
of the carbon storages in agro-ecosystems, enhancing the fertility of the soil and providing social and economic well-being to
people (Pandey, 2007). Therefore, agroforestry if properly developed, have the potential to improve socio-economically more
sustainable and make the landscape more better (Kittur and Bargali, 2013).

FUTURE SCOPE AND POTENTIAL

The scope and potential of agroforestry is envitable. Tree species are adopted in a large hectare of boundaries, bunds,
wastelands area and permits in the field where most annual crops are growing well. As per Fanish and Priya (2013)

32 Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur;
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India



International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

agroforestry has many potential, such as enhance the overall (biomass) productivity, soil fertility improvement, soil
conservation, nutrient cycling, micro-climate improvement, carbon sequestration, bio drainage, bio-energy and bio-fuel etc.
Moreover, the important elements of agroforestry systems that can play a significant role in the adaptation to climate change
include changes in the microclimate, protection through provision of permanent cover, opportunities for diversification of the
agricultural systems, improving efficiency of use of soil, water and climatic resources, contribution to soil fertility

improvement, reducing carbon emissions and increasing sequestration, and promoting gender equity (Rao et al, 2007).

POSITIVE AND NEGATIVE INTERACTION

In the agroforestry system the interaction between tree and crop are studied in positive, negative and neutral way. This
interaction are depends upon the type of model including varying species, their nature and composition. Further, interaction is
defined as the effect of one component of a system on the performance of another component and/or the overall system.
Various interactions take place between the tree and herbaceous plants (crops and pasture), which are referred to as the
tree-crop interface. Studying tree-crop interaction in agroforestry would help to devise appropriate ways to increase overall
productivity of land. Increased productivity, improved soil fertility, nutrient cycling, soil conservation are the major positive
effects of interactions and competition is the main negative effect of interaction, which substantially reduces the crop yield. It
may be for space, light, nutrients and moisture. ecological sustainability and success of any agroforestry system depends on
the inter-play and complementarily between negative & positive interactions. It can yield positive results only if positive

interactions outweigh the negative interactions (Singh et al., 2013).

AGROFORESTRY FOR SOIL HEALTH

The soil characterstics under agroforestry practices is depend on tree species and their intercropping pattern, management
practices, arrangement direction and the quantity and quality of litter and their decay rate. Trees are simultaneously planted in
rows sparsely in crop field and/or along the alies (bunds). These trees provide food, timber, fuel, fodder, construction
materials, raw materials for forest-based small-scale enterprises and other cottage industries and in some cases, enrich soil
with essential nutrients (Ghosh et al., 2011). Agroforestry fallows with Sesbania sesban, decreased soil bulk density and
improved water infiltration explain better early growth of the subsequent crop. Tree roots can reach 7 m deep in 2 years and
represent 1.7 to 2.9 Mg ha-1 after 2 years, i.e. about 0.6 to 1 Mg C ha-1. Plantation of tree and crops are a boost to increase or
sequester the carbon content of the soil which helps to beat the problem of climate change and global warming. As per Kumar
et al. (20006) increase in soil carbon through plantations may also act as an important carbon sink. Bio-drainage tree including
eucalyptus played a major role to combating the water logging condition. Chowdhury et al. (2011) has reported that
bio-drainage plantation might have improved the soil aeration, nutrient use efficiency and reduce sulphide toxicity.
Agroforestry models are also helps in reclamation of salt affected soil. As per Ram et al., (2011) lowering of water table and
associated soil improvement by Eucalyptus plantations increased the wheat grain yield by 3.4 times and resulted in
reclamation of waterlogged areas. Generally, agroforestry practices increases the soil organic matter through leaf litter
addition. It maintains the population dynamics of beneficial microorganism and improves biological nitrogen fixation in soil.
All microbiological activity in soil contributes to cycling of nutrient and other ecosystem functions and all soil functions
contributes to ecosystem services. Recycling in natural system is one of the many ecosystem services that sustain and
contribute to the well being of human society (Jhariya and Raj, 2014).

AGROFORESTRY FOR CO, MITIGATION

Climate change is a burning issue of the world. Rise in CO2 level accelerate the global warming which necessitated the sink
and sequestration of carbon. These problems are mitigated through plantation of valuable tree and crop either singly or
simultaneously on same piece of land through agroforestry system. As per Nair ef al. (2009) under the agroforestry system
carbon sequestration has potential to mitigate the green house gases because of greater efficiency of resource (nutrients light
and water) capture and utilization. Moreover, reforestation and agro-forestry systems offer perhaps the greatest potential to
remove large quantities of carbon from the atmosphere. However, as per Sudha et al. (2007) agroforestry is an attractive
option for climate change mitigation as it sequesters carbon in vegetation and soil, produces wood, serving as substitute for
similar products that are unsustainably harvested from natural forests, and also contributes to farmers’ income. Kursten
(2000) also stated that agroforestry can, arguably, increase the amount of C stored in lands devoted to agriculture, while still
allowing for the growing of food crops. According Rawat (2010) the total C content of forests has been estimated at 638 Gt for
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2005, which is more that the amount of carbon in the entire atmosphere. In India total carbon storage (tC/ha) of different
agroforestry systems including Silvi-pastoral system (age 5 years), Silvipastoral system (age 6 years), Block plantation (age 6
years), Agri- silvicultural system ( age 8 years) and Agri-silvicultural system (age 11 years) are varies from 9.5-19.7, 1.5-18.5,
24.1-31.1, 4.7-13.0 and 26.0 respectively in different region of semi-arid (Rai et al., 2001), north western India (Kaur et al.,
2002), central-India Swamy et al., 2003), arid (Singh, 2005) and semi-arid region (NRCAF, 2005). As per Yadava (2010) C
sequestration ranged from 4.66 to 18.53 t C ha in different agroforestry systems in Tarai region of Central Himalaya.
Maximum value was recorded in systems S1 (Populus deltoides ‘G-48’ + wheat) as 18.53 t C ha', which was followed, by
systems S4 (P. deltoides + Lemon grass). Minimum C sequestration was recorded in System S3 (P. deltoids + wheat boundary
plantation). Further, studied soil organic carbon and sequestration potential of agroforestry Systems in Himachal Pradesh and
found average carbon stocks (t ha-1) in the decreasing order as Silvipasture (31.71), Natural grassland (19.2), Agrihorti
silviculture (18.81), Horti-pastoral (17.16), Agri-silviculture (13.37) and Agri-horticulture (12.28). Thus the importance of
agroforestry are not only studied in the way of sustainable productivity but also in issue related the carbon mitigation in global
view.

Table 1: Total C storage under agro forestry systems in different regions of the country

Region Agro forestry system and components Total C storage Reference
(t Cha')
Semi-arid Silvipastoral system (age 5 yrs)
region Acacia nilotica + natural pasture 9.5-17.0 Rao et.al, 2001
A. nilotica + established pasture 19.7
Dalbergia sissoo +natural pasture 12.4
D. sissoo + established pasture 17.2
Harwickia binata + natural pasture 16.2
H. binata + established pasture 17.0
North — western [Silvipastoral system (age 6 yrs) 6.8 — 18.55 Kaur et.al, 2002
Acacia/Dalbergia/Prosopis + Desmostacya
India Acacia/Dalbergia/Prosopis + Sporobolus 1.5-12.32
Central Block plantations (age 6 yrs) 24.12 - 31.12 Swamy et.al, 2003
India Gmelina arborea

Table 2: Potential for C sequestration in tropical countries in Gt C by 2050

Production system Texler and Haugen (1994) Brown et.al. (1996)
Plantations 2.0 -5.0 16.4
Agro forestry 0.7 - 1.6 6.3
Forest re- growth 9.0 - 23.0 11.5 - 28.7

AGROFORESTRY FOR MICRO-CLIMATE AMELIORATION

Trees on farm bring about favourable changes in the microclimatic conditions by influencing radiation flux, air temperature,
wind speed, saturation deficit of understory crops all of which will have a significant impact on modifying the rate and

duration of photosynthesis and subsequent plant growth, transpiration, and soil water use. Shade tree performs a good
role to moderating the temperature, humidity, evapotranspiration of that locality on which either tree are
scattered or on bund of agricultural crops under the agroforestry system. As per Beer et al.(1998) shade
management in coffee and cacao plantations have buffer high and low temperature extremes by as much as 50C.
The removal of shade trees increased soil surface temperature by about 4°C and reduced relative air humidity at 2
m above ground by about 12%. Soil temperature under the baobab and Acacia tortilis trees in the semi-arid
regions of Kenya at 5-10 cm depth were found to be 60C lower than those recorded in open areas. In the Sahel,
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where soil temperatures often go beyond 500C to 600C, a major constraint to establish a good crop, Faidherbia trees
lowered soil temperature at 2-cm depth by 50C to 100C depending on the movement of shade. As per Mukherjee
et al. (2008) tea under plantation of alley of seven shade tree species including Acacia auriculiformis, Casuarina equisetifolia,
Dalbergia sissoo, Gliricidia sepium, Albizia lebbeck, Gmelina arborea and FEucalyptus hybrid and reported that both

atmospheric temperature and Soil temperature were lowered by 2-3°C compared to a non-shaded open condition, whereas
relative humidity values increased by 3-9% within the shade. The shade provided by Acacia auriculiformis and D. sissoo
seemed to be beneficial for tea yield. Shelterbelt and windbreak are also perform protecting function in term of beneficial
aspects of microclimate change are extensively used. Based on the response of crops to shade, Brenner (1996) has classified
leafy horticultural crops (e.g., alfalfa, cliver) as the most responsive crops and cereals as moderately responsive (e.g., barley
and millet) or less responsive (e.g., maize, and wheat). The net shade effect was reported to be more positive when the annual
crop is a C; plant which is normally light saturated in the open.

AROFORESTRY FOR LIVELIHOOD SECURITY

Agro-forestry as a land use system that integrates trees, crops and animals in a way that is scientifically sound,
ecologically desirable, practically feasible and socially acceptable to the farmers. It can improve the livelihoods of
smallholder farmers as by providing fruit and nuts, fuel wood, timber, medicine, fodder for livestock, green
fertilizers, additional /diversified income (WAC, 2010). Agroforestry models for different site conditions have to
be developed and demonstrated under different agro-ecological regions in the country. In Chhattisgarh state,
Agri-horticulture model comprises combination of horticulture tree (Aonla) and field crops (groundnut and gram)
and their different parameter of economic analysis (input/output) including total expense (tree+crops) per ha
(86,494 Rs.), total benefits per ha (93,903 Rs.), net Benefit per ha. (7,410 Rs.), B: C ratio (1.09). Similarly,
Agri-silviculture system comprises combination of tree species (Gmelina arborea) and field crop (paddy and
linseed) and their economic parameters are total expense (tree+crops) per ha (69139 Rs.), total benefits per ha
(119,997 Rs.), net benefit per ha. (50,858 Rs.), B: C ratio (1.74). These economic analysis are sufficient to measure
socio-economic potential of different agroforestry models and gives idea about whether this model be accepted or
not (Raj et al 2014).

CONCLUSION

Agroforestry is not a something new. It is a relatively new name for a set of old farming practices. Agricultural crops
(herbaceous plants), woody perennials (tree crops/ forest plants) and animals are the component of Agroforestry. Under the
agroforestry model, a suitable combination of nitrogen fixing and multipurpose trees with field crops are played a major role
in enhancement of better yield productivity, soil nutrient status and microbial population dynamics which plays a major role in
nutrient cycling to maintain ecosystem. In developing countries forests and agroforestry provide substantial benefits to rural
dwellers, national economies, and the environment. Therefore, Agroforestry system gives diversification, creates green cover
for carbon sequestration and increases the nutrient uptake and their utilization management practices that lead to improved
organic matter status of the soil will lead inevitably to improved nutrient cycling and better soil productivity.

REFERENCES

1. Buchman, N. (2008). Agroforestry for carbon sequestration to improve small farmer’s livelihoods, From the North-South Centre
Research for development.

2. Chowdhury, S. R.; Kumar, A.; Brahmanand, P. S.; Ghosh, S.; Mohanty, R. K.; Jena, S. K.; Sahoo, N. and Panda, G. C. (2011).
Application of BioDrainage for Reclamation of Waterlogged Situations in Deltaic Orissa. Research Bulletin no. 53. Directorate of
Water Management (Indian Council of Agricultural Research). Chandrasekharpur, Bhubaneswar-751023, India. Pp. 32.

3. Dhyani, S.K.; Handa, A.K. and Uma (2013). Area under agroforestry in India: An assessment for present status and future perspective.
Indian J. of Agroforestry, 15(1): 1-11.

4. Fanish, S.A. and Priya, R.S. (2013). Review on Benefits of Agro Forestry System. International Journal of Education and Research,
1(1): 1-12. FAO (2007). State of the World’s Forests. FAO of United Nations, Rome (Italy).

5. Ghosh, S.R.; Wadud, M.A.; Mondol, M.A. and Rahman, GM.M. (2011). Optimization of plant density of Akashmoni (Acacia
auriculiformis) for production of fuel wood in the bunds of crop land. J. Agrofor. Environ, 5(2): 1-6. Gol (2001). Planning commission
report of the task force on growing India for livelihood security and sustainable development, 231p.

Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur; 35
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India



International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

Jhariya, M.K. and Raj, A. (2014). Human welfare from biodiversity. Agrobios Newsletter, 12(9): 89-91.

Jhariya, M.K.; Raj, A.; Sahu, K.P. and Paikra, PR. (2013). Neem-A Tree for Solving Global Problem. Indian Journal of Applied
Research, 3(10): 66-68.

Kaur, B.; Gupta, S.R. and Singh, G. (2002). Carbon storage and nitrogen cycling in silvopastoral systems on a sodic soil in northwestern
India. Agroforestry Systems, 54: 21-29.

Kittur, B.H. and Bargali, S.S. (2013). Perspectives of agroforestry: Present and future facts. Journal of Progressive Agriculture, 4(2):
91-94.

Kumar, R.; Pandey, S. and Pandey, A. (2006). Plant roots and carbon sequestration. Curr: Sci., 91: 885-890.

Kursten, E. (2000). Fuelwood production in agroforestry systems for sustainable land use and CO, mitigation. Ecological Engineering,
16: 69-72.

Manna, M.C.; Ghosh, P.K. and Acharya, C.L. (2008). Sustainable crop production through management of Soil organic carbon in
semiarid and tropical India. Journal of Sustainable Agriculture, 21(3): 85-114.

Monteith, J.L.; Ong, C.K. and Corlett, J.E. (1991). Microclimatic interactions in agroforestry systems. For. Ecol. Manage, 45: 31— 44.
Mukherjee, A.; Banerjee, S.; Nanda, M.K. and Sarkar, S. (2008). Microclimate study under agroforestry system and its impact on
performance of tea. Journal of Agrometeorology, 10(1): 99-105.

Nair, P.K.R.; Kumar, B.M. and Nair, V.D. (2009). Agroforestry as a strategy for carbon sequestration. J. Plant Nutr. Soil Sci., 172: 10-23
NRCAF (2005). Annual Report, NRCAF, Jhansi, Uttar Pradesh. Ong, C.K. (1996). A Framework for Quantifying the Various Effects
of Tree-Crop Interactions. p. 1-23. In: Ong, C.K. and Huxley, P. (eds.). Tree-Crop Interactions-A Physiological Approach. CAB
International.

Pandey, D.N. (2007). Multifunctional agroforestry systems in India. Current Science, 92(4): 455-463. Rai, P.; Yadav, R.S.; Solanki,
K.R.; Rao, GR. and Singh, R. (2001). Growth and pruned biomass production of multipurpose tree species in silvipastoral system on
degraded lands in semi-arid region of Uttar Pradesh, India. Forest Tree and Livelihood, 11: 347-364.

Raj, A., Jhariya M.K. and Pithoura, F. (2014) Need of agroforestry and impact on ecosystem. Research Gate. pdf. 75-79

Ram, J.; Dagar, J.C.; Lal, K.; Singh, G.; Toky, O.P.; Tanwar, V.S.; Dar, S.R. and Chauhan, M.K. (2011). Bio-drainage to combat water
logging, Journal of Plant Development Sciences Vol. 6 (4) 581 increase farm productivity and sequester carbon in canal command
areas of northwest India. Current Science, 100(11): 1673-1680.

Rao, K.P.C.; Verchot, L.V. and Laarman, J. (2007). Adaptation to Climate Change through Sustainable Management and Development
of Agroforestry Systems. An Open Access Journal published by ICRISAT (ejournal.icrisat.org), 4(1): 1- 30.

Rawat, V.R.S. (2010). Reducing Emissions from deforestation in developing countries (REDD) and REDD plus under the UNFCC
negotiations, Research Note Indian Forester, 136 (1): 129-133.

Singh, G. (2005). Carbon sequestration under an agrisilvicultural system in the arid region. Indian Forester, 131(4): 543-552. Singh,
G.B. (1993). Role of Agroforestry in improving the environment. Indian Fmg., 33(3): 15-19.

Singh, N.R.; Jhariya, M.K. and Raj, A. (2013). Tree Crop Interaction in Agroforestry System. Readers Shelf, 10(3): 15-16.

Sudha, P.; Ramprasad, V.; Nagendra, M.D.V.; Kulkarni, H.D. and Ravindranath, N.H. (2007). Development of an agroforestry carbon
sequestration project in Khammam district, India. Mitigat. Adapt. Strat. Climate Change, 12 : 1131-1152.

Swamy, S.L.; Puri, S. and Singh, A.K. (2003). Growth, biomass, carbon storage and nutrient distribution in Gmelina arborea Roxb.
stands on red lateritic soils in central India. Bio resource Technology, 90: 109-126.

Verma, K.S.; Kumar, S. and Bhardwaj, D.R. (2008). Soil Organic Carbon Stocks and Carbon Sequestration Potential of Agroforestry
Systems in H.P. Himalaya Region of India. Journal of Tree Sciences, 27(1): 14-27. World Agro-forestry Centre (2010). Transforming
lives and landscapes. Pp: 1-5.

Yadava, A.K. (2010). Biomass production and Carbon Sequestration in different agroforestry systems in Tarai region of Central
Himalaya. Indian Forester, 136(2): 234-242.

36

Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur;
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India



International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

BIOSORPTION OF HEAVY METALS THROUGH FUNGI
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Great strides have been made towards industrial development and civilization, which has without doubt improved the living
conditions and comforts of human life but, in the process, has inadvertently upset the crucial environmental balance
established by nature over a millennium. Environmental pollution and human efforts for the betterment of living standards are
the two sides of same coin. In the wake of industrialization, consequent urbanization and ever-increasing population, the basic
amenities of life, viz. air, water and land, are being polluted continuously. Pollution of water resources is a common occurrence
and is a major problem in the global context (Dhankhar and Hooda, 2011).

In general, water contaminants come under two broad classes, viz. organic and inorganic. Organic water pollutants include
industrial solvents, volatile organic compounds, insecticides, pesticides and food processing wastes, etc. Inorganic water
pollutants include metals, fertilizers and acidity caused by industrial discharges, etc. There are various anthropogenic point
sources of metal releases into the environment, among these the following four appear as the main priority targets, particularly
in the industrialized world: (i) Acid mine drainage (AMD) — associated with mining operations; (ii) Electroplating industry
waste solutions (growth industry); (iii) Coal-based power generation (throughput of enormous quantities of coal); (iv) Nuclear
power generation (uranium mining/processing and special waste generation).

The presence of metal ions in final industrial effluents is extremely undesirable, as they are toxic to both lower and higher
organisms. Under certain environmental conditions, metals may accumulate to toxic levels and cause ecological damage
(Jefteries and Firestone, 1984). As the metals are nonbiodegradable, their threat is multiplied by their accumulation in the
environment through food chain. Eventually, extremely poisonous levels of toxins can migrate to the immediate environment
of the public. Metals that seep into groundwaters will contaminate drinking water and harm the consumers of that water,
specifically human beings, who face disastrous health effects because of heavy metal contamination.

Some heavy metals such as, mercury, lead, cadmium and chromium (VI) are regarded as toxic, whereas others, such as copper,
nickel, cobalt and zinc, are not as toxic, but their extensive usage and increasing levels in the environment are of serious
concern (Brown and Absanullah, 1971; Volesky, 1990). Because of the increasing application and immutable nature of heavy
metals, the resultant pollution has naturally become one of the most serious environmental problems today. Therefore, the
need for a complete understanding of the noxious effects caused by release of toxic metals into the environment and the
emergence of more severe environmental protection laws have encouraged studies about removal/recovery of heavy metals
from aqueous solution using certain eco-friendly, economic and low-tech treatment methods.

Various techniques have been employed for the treatment of industrial effluents containing heavy metals, which usually come
under two broad divisions: abiotic and biotic methods. Abiotic methods include physicochemical methods such as chemical
precipitation, ion exchange, evaporation recovery, membrane technologies, electrochemical technologies, solvent extraction
and adsorption on activated carbon, but it can be concluded that these conventional methods have significant disadvantages,
which include incomplete metal removal, high capital costs, high reagents and/or energy requirements and generation of toxic
sludge or other waste products that require disposal (Cho and Kim, 2003; Goksungur et al., 2005). These disadvantages,
together with the need for more economical and effective methods for the recovery of metals from wastewaters, have resulted
in the development of alternative separation technologies. Biotic methods include living organisms and products derived from
them.

In recent years, research attention has focused on biological methods, which have emerged as an effective alternative to
conventional abiotic methods of metal sequestration. In biotic methods, biomass derived from various biological sources is
utilized, and its property and potential of interaction with targeted pollutants have been harnessed for biotreatment.
Fundamental to these biotreatment processes are the activities of living organisms, upon which transformation and
detoxification of heavy metal pollutants depend. The biotreatment processes can be classified into two principal categories :
the metabolically active (biomineralization, biotransformation, bioprecipitaion and bioaccumulation) and metabolically
passive (biosorptive) processes. Of the different biological methods, bioaccumulation and biosorption have been
demonstrated to possess good potential to replace conventional methods for the removal of metals (Volesky and Holan, 1995).
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BIOSORPTION

Biosorption can be defined as the passive uptake of toxicants by dead/inactive biological materials or by materials derived
from biological sources. The biological material whose adsorption potential is harnessed is termed the biosorbent. The
biosorption process involves a solid phase (biosorbent) and a liquid phase (solvent: normally water) containing dissolved
species to be sorbed (sorbate: metal ions). Because of the high affinity of the sorbent for the sorbate species, the latter is
attracted and bound there by different mechanisms. The process continues until equilibrium is established between the amount
of solid-bound sorbate and the sorbate still remaining in the solution (Dhankhar and Hooda, 2011).

The mechanisms of biosorption are generally based on physicochemical interactions between the metal ions and the functional
groups present on the cell surface, such as electrostatic interactions, ion exchange and metal ion chelation or complexation
(Ozer et al., 2004). The biosorbent behaviour of biomaterials towards metallic ions is a function of the chemical
make-up of the cell wall. Functional groups most commonly implicated in such interactions include carboxylate,
hydroxyl, amine and phosphoryl groups present within the cell-wall components, such as polysaccharides, lipids
and proteins (Dziwulska et al., 2004).

MICROBIAL BIOSORBENTS

With respect to metal biosorption, microbial biomass (bacteria, fungi, algae, etc.) outperformed macroscopic materials (plant
products). The reason for this discrepancy is due to the nature of the cell-wall constituents and the functional groups involved
in metal binding. A large number of microorganisms belonging to various groups, viz. bacteria, fungi, yeasts, cyanobacteria
and algae, have been reported to bind a variety of heavy metals to different extents (Stratton, 1987; Tsezos, 2001; Garvilesca,
2004).

Bacteria possess metal-binding properties owing to anionic functional groups present in their cell wall, which is because of
peptidoglycan, teichoic acids and teichuronic acids in Grampositive bacteria and peptidoglycan, phospholipids and
lipopolysaccharides in Gram-negative bacteria (Sherbert, 1978). The wide range of algal biosorbents includes microalgae and
macroalgae from marine and fresh water sources. Marine algae include red, green and brown seaweeds, out of which brown
seaweeds were found to be excellent biosorbent (Davis et al., 2003).

FUNGAL BIOSORBENTS

Because sorption is a surface reaction, the biosorption potential of a biosorbent depends on its surface area and its polarity; it
can be said that the performance of the biosorbent depends on the ionic state of the biomass. Thus, fungal biomass has
received much attention as a biosorbent because of the presence of a high percentage of cell-wall material, which increases the
variety of functional groups involved in metal binding (Gadd, 1990) and thus increases the metal sequestration ability of fungi.

Fungus shows excellent metal-binding capacity because of the variety of functional groups present due to a high percentage of
cell-wall material and compared with some biosorbents such as plant products or algal biomass, fungus is easy to cultivate at
large scale as it has a short multiplication cycle. Moreover, it can be easily grown using unsophisticated fermentation
techniques and inexpensive growth media (Kapoor and Viraraghavan, 1995).

Various fungi such as Aspergillu sp. (Mishra et al., 2009) Aspergillus niger (Zeng et al., 2015), Penicillium chrysogenum (Tan
et al., 2004), Rhizopus sp. (Preetha and Viruthagiri, 2005), Cunniughamella echinulata (El1-Morsy, 2004), Pycnoporous
sanguineus (Yahaya et al., 2009), Talaromyces helices (Romero et al., 2006) Cladosporium cladosporiodes (Pethkar et al.,
2001) have been used for the biosorption of heavy metals.

FACTORS INFLUENCING FUNGAL BIOSORPTION

Analysis of factors influencing biosorption is important for evaluation of the full biosorption potential of any biomaterial. The
important factors include: (i) type and nature of biomass; (ii) initial solute concentration; (iii) biomass concentration
(biosorbent dose/solution volume) in solution; (iv) physicochemical factors like temperature, pH, ionic strength.

The type and nature of the biomass, including the nature of its application, is quite important, as biomass can be used in many
forms, for example living/dead (Kapoor and Viraraghavan, 1995), free/immobilized (Veglio and Beolchini, 1997),
raw/pretreated, wild/mutant cells, engineered/non-engineered, lab culture/ waste industrial biomass and biomass from
different industries (Park ef al., 2003). The initial solute concentration seems to have an impact on biosorption, with a higher
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concentration resulting in a high solute uptake (Binupriya et al., 2007). This is because, at lower initial solute concentrations,
the ratio of the initial moles ofmsolute to the available surface area is low; subsequently,mthe sorption becomes independent of
the initial concentration. However, at higher concentrations, the sites available for sorption become fewer compared with the
moles of solute present. Hence, the removal of solute is strongly dependent upon the initial solute concentration. The dosage
of a biosorbent strongly influences the extent of biosorption. In many instances, lower biosorbent dosages yield higher uptakes
and lower percentage removal efficiencies. An increase in the biomass concentration generally increases the amount of solute
biosorbed, because of the increased surface area of the biosorbent, which in turn increases the number of binding sites.
Conversely, the quantity of biosorbed solute per unit weight of biosorbent decreases with increasing biosorbent dosage, which
may be due to the complex interaction of several factors. This has been supported by Subudhi and Kar (2008), who reported
that an increase in R. arrhizus biomass concentration from 0.15 g L to 0.50 g L™ caused a remarkable increase in
uptake of copper, up to 29.83 mg, from a synthetic solution of 30 mg L.

Apart from the above, physicochemical factors such as pH, temperature, ionic strength and pollutant solubility also have an
influence on the running process. Of the physicochemical factors, pH is possibly the most important. The pH value of the
solution strongly influences not only the site dissociation of the biomass’ surface, but also the solution chemistry of the heavy
metals — hydrolysis, complexation by organic and/or inorganic ligands, redox reactions, precipitation and speciation and
biosorption availability of the heavy metals (Esposito et al., 2002).

Temperature seems to affect biosorption only to a small extent within the range of 20-35°C (Veglio and Beolchini, 1997).
Higher temperatures usually enhance sorption as a result of the increased surface activity and kinetic energy of
the solute (Vijayaraghavan and Yun, 2007); however, physical damage to the biosorbent can be expected at higher
temperatures. Due to the exothermic nature of some adsorption processes, an increase in temperature has been
found to reduce the biosorption capacity of the biomass (Mameri et al., 1999).

Another important parameter in biosorption is the ionic strength, which influences the adsorption of solute to the biomass
surface (Borrok and Fein, 2005). The effect of ionic strength may be ascribed to the competition between ions, changes in the
metal activity, or the properties of the electrical double layer. When two phases, e.g. biomass surface and solute in aqueous
solution, are in contact, they are bound to be surrounded by an electrical double layer owing to electrostatic interaction. Thus,
adsorption decreases with increase in ionic strength (Dénmez and Aksu, 2002).
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ABSTRACT

Rice (Oryza sativa) is an important food crop belonging to family Poaceae and is the staple food for more than
half of the world population. About 90% of the world rice is produced and consumed in Asia alone. Some plant
diseases, which are less significant earlier, are now gradually gaining importance and posing serious threat to the
crop production .Among them the discoloration of rice grain is one, which is also known as “Glume
discoloration” and “Dirty panicle” efc. Grain discoloration now has great importance in recent years because of
changes of cropping practices into intensive system like increased fertilizer application, favorable weather
condition, introduction of high yielding varieties have great impact on economically importance diseases. The
yield loss was approximately estimated from 20 to 25%.It is more serious for last few year in our locality looking
to its spread and severity this has invited greater interest for detailed studies. A roving survey was conducted in
major paddy growing areas of northern parts of Karnataka. A total five districts viz., Belagavi, Dharwad,
Haveri, Koppal and Uttara Kannada were surveyed during kharif 2017 to record the severity and incidence of
grain discolouration. In all the areas surveyed, rice was grown in black and red soils under both irrigated and
rainfed condition. During the survey the disease was observed at early grain filling to maturity stage. The disease
severity ranged from 06.66 to 26.23 PDI and per cent disease incidence ranged from 12.21 to 46.66 per cent. The
maximum severity (26.23 %) and per cent incidence (46.66 %) was recorded in Medleri village of Ranebennur
taluk on Haveri district. The minimum severity (06.66 %) and per cent incidence (15.19 %) was recorded in
Gundenhatti village of Khanapur taluk on Belagavi district. The maximum disease severity and incidence was
observed in black soil under irrigated conditions during maturity stage.

INTRODUCTION

Rice (Oryza sativa L.) is one of the most important crop of the world both in terms of area and production. About 90 per cent
of world rice is grown and consumed in Asian countries and 60 per cent of world population also depends on rice for their half
of the calorie intake from this crop. After China, India is the second largest producer of rice in the world. In India, rice crop is
grown under wide range of agro-climatic conditions and is being cultivated over an area of rice contributes around 45 per cent
of India’s cereal production and cultivated in about 43.49 million hectares area with production of 104.40 million tones and
productivity of 2.40 tonnes per hectare (Anon., 2016). The major rice growing states of India are West Bengal, Bihar, Madhya
Pradesh, Odisha, Andhra Pradesh and Uttar Pradesh.

In Karnataka rice occupies an area of 1.11 million hectare with a production of 3.02 million tones and productivity of 2.72
tonnes per hectare (Anon, 2016). It is largely grown in Koppal, Raichur, Mandya, Tumkur, Kolar, Gadag and Chitradurga
districts under irrigated conditions. In high rainfall areas it is being grown under drill sown conditions (Dharwad, Belagavi,
Haveri and Uttara Kannada). In rice some of the diseases which were less significant earlier, are now gradually gaining
importance and posing serious threat to the crop production (Gupta ef al., 2015). Grain discolouration is prevalent in almost all
parts of the world where paddy is grown. It was earlier considered to be a minor disease and it is now gaining more importance
due to its severity in tropical rice growing areas. In many regions of India particularly during wet seasons due to high humidity
and warm environmental condition during flowering and post flowering stages which significantly induce the disease.

Seed discolouration is an early indication of poor seed germination or grain quality which is complex disease and cannot be
diagnosed prior to harvest, in nature disease is generally associated with many pathogens, among them fungi predominates.
Bodalkar and Awadhiya (2014) reported that the seed borne inoculum of Alfernaria alternata is responsible for grey
discolouration and Cochilobolus miyabeanus for black discolouration, these pathogens are present in seed coat and endosperm
of discoloured seed, whereas Curvularia lunata (eye shaped spots), Fusarium moniliformae produces pinkish discolouration
and Sarocladium oryzae is responsible for light brown discolouration which are found in the seed coat, endosperm and
embryo of discoloured seed (Sachan and Agrawal, 1995). Nigrospora oryzae, Aspergillus niger, Bipolaris oryzae, Alternaria
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padwickii, Burkoldaria oryzae are other pathogens which are responsible for discolouration. Although grain discolouration
diseases has been a minor problem in the past. But in recent years it is becoming a serious problem if no attention is given to
the disease. Keeping in view all the factors a survey was conducted for the effective management of the disease

MATERIALS AND METHODS

An intensive roving survey was conducted during kharif 2017 from major rice growing districts of northern Karnataka viz.,
Haveri, Dharwad, Belagavi, Koppal and Uttar Kannada. In each districts observations were recorded from different farmer’s
field for both disease incidence, disease severity, stage of the crop, variety grown and other details were recorded.

The disease was scored by following IRRI recommended grading scale (0-9) scale of Standard Evaluation System for Rice,
1996).

Scale Grains with severely discoloured glumes
0 No incidence
1 Less than 1%
3 1-5%
5 6-25%
7 26-50%
9 51-100%

Ten representative panicles from different fields at each location comprising of different cultivars were collected randomly,
labeled and data on disease severity was computed by counting number of discoloured grains. The per cent disease index in
the field will be assessed with the following formula given by Wheeler (1969).

Sum of the individual diseased ratings

Per cent Disease Index (PDI) = x 100

Number of grains assessed x Maximum disease grade

Number of plants infected

Per cent Disease Incidence (PDI) = x 100

Total number of plants observed

Collection of disease samples

Discoloured grains were collected from different rice growing areas, the collected samples were packed in covers, labeled and
were brought to the laboratory and stored at room temperature (25° + 2°C) for isolation and further investigation.

RESULTS AND DISCUSSION

An intensive roving survey was conducted in major rice growing areas of northern parts of Karnataka. A total of fourteen
taluks in five districts (Belagavi, Dharwad, Haveri, Koppal and Uttara Kannada) were surveyed during kharif 2017.

In all the areas surveyed, rice was grown in black and red soils under both irrigated and rainfed condition. During the survey
the disease was observed at early grain filling to maturity stage. The disease severity ranged from 06.66 to 26.23 PDI and per
cent disease incidence ranged from 12.21 to 46.66 per cent. In different districts surveyed, the maximum disease severity
(17.69 %) as well as maximum per cent disease incidence (25.84%) was noticed in Haveri district. Least disease severity
(11.84 %) and per cent disease incidence (19.05%) was observed in Belagavi district. In taluka surveyed, the mean severity
(21.56 %) and mean per cent incidence (35.55%) was maximum in Ranebennur taluk and mean severity (10.21%) as well as
mean per cent disease incidence (17.40) was minimum in case of Khanapur taluk. Among the villages surveyed the disease
severity (26.23%) as well as per cent disease incidence (46.66 %) was maximum in Medleri village of Ranebennur taluk %).
Minimum per cent disease index (06.66 %) as well as per cent disease incidence (12.21%) was recorded in Gundenahatti
village of Khanapur taluk. Observations revealed that disease was more prominent in Haveri and Uttara Kannada districts. It is
clear that the disease incidence was noticed in all localities because of use of same variety and congenial environmental
conditions prevailing over the locality. Sharma and Vaid (1989) reported that the grain discolouration of rice in Himachal
Pradesh where the overall incidence of the disease ranged from 3.17 to 78.36 per cent.
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Disease severity and incidence was maximum in black soil (14.65% and 20.94%)), irrigated condition (13.47% and 21.30%)
and maturity stage (15.11% and 22.48%). Across the locations, the maximum per cent disease severity and incidence was
observed in varieties viz., MTU-1010, MTU-1001, Mugad Sunganda, RNR Sona, Tirumal gold and Sirsi local. Further,
Haveri, Uttara Kannada and Koppal areas are identified as hot spot for grain discolouration of paddy in northern Karnataka.
The grain discolouration was more predominant in MTU-1010 variety when compared to Sirsi local and RNR sona varieties.
The disease incidence and severity was more noticed in Haveri district, this may be due to high temperature and low soil
moisture coupled with dry weather conditions prevailed during later part of the crop stage. Environmental conditions like high
temperature, high relative humidity, high rainfall and consequently congenial weather for the pathogen infection and survival.

CONCLUSION

The present investigation included a roving survey conducted during kAarif 2017 revealed that, incidence and severity of grain
discolouration was noticed in most of the rice cultivated areas of northern Karnataka viz., Belagavi, Dharwad, Haveri, Koppal
and Uttara Kannada. Maximum disease severity (26.23%) as well as maximum per cent disease incidence (46.66%) was
recorded from Medleri village of Ranebennur taluk. Least per cent disease index (06.66 %) as well as per cent disease
incidence (12.21%) was noticed in Gundenahatti village of Khanapur taluk. Out of five districts surveyed, the mean maximum
per cent disease index (17.69%) as well as mean maximum per cent disease incidence (25.84 %) was noticed in Haveri district,
followed by Uttara Kannada (17.30%) and (21.17%) respectively.
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Tomato [(Solanum lycopersicum L.) Krust] is considered as “Protective food” both because of its special nutritive values and
wide spread cultivation. The French referred to the tomato as “Pommes d’amour”, or “Love apples”, as they thought them to
have stimulating aphrodisiacal properties. The crop is considered to be a native of South America probably the Peru-equator
region from where it was brought to Europe by the Spaniards in the early 16" century. Initially, it was grown as garden
ornament but in 1860, it was noticed that tomato was as good as any other fruits and vegetables. Now-a-days , it is one of the
most important vegetable as well as fruit crop cultivated across all continents in the fields as well as in protected conditions.

Tomato plant requires warm season for successful cultivation. Being a day-natural plant, it can be grown throughout the year,
if climate is suitable. Tomato is susceptible to cold winds and frost. Though tomato is a summer vegetable but high
temperature adversely affects its growth and development. Flowering, fruit setting, fruit retention, pigmentation and nutritive
value of fruit are largely affected by temperature and light intensity. Flowering as well as fruit setting is occurred best at a day
temperature of 25°C and night temperature of 18°C. The optimum temperature for pollination is 21°C. The day temperature
above 32°C or below 15°C and night temperature above 22°C or below 12°C, affect fruit set adversely. At temperature below
10°C, fruits are unable to develop red colour and above 30°C, red colour starts to disappear and fruits become yellowish red.
The temperature goes to above 40°C, lycopen is completely destroyed. The optimum temperature for good colour
development is 15-20°C.

Tomato can be grown on a wide variety of soils from sandy to heavy clay. However, the high yield can be obtained from well
drained, rich in organic matter loamy soils having a pH of 6.0 to 7.0. The soil should be ploughed thoroughly to bring fine filth
before planting. Generally, 4-5 ploughings are needed to make the soil friable followed by planking.

The major tomato growing countries in the worlds are China, India, United States, Turkey, Egypt, USA, Italy, Philippines,
Indonesia, Central East and West Africa, Tropical America and throughout tropics (FAOSTAT 2015). The total area under
tomato cultivation is about 5.02 million hectares with the production of 170.75 million tons and productivity of 33.99 tons/ha.
The largest area and production of tomato in the world is china which is occupying 1.00 million hectares with the production
of 52.72 million tons. But largest productivity come out from USA which is 88.85 tons/ha (Anonymous, 2017a).

In India, the major tomato growing states are Andhra Pradesh, Karnataka, Madhya Pradesh, Telangana, Orissa, Gujarat,
Maharashtra, West Bengal, Bihar, Chhattisgarh, Haryana, Himachal Pradesh, Assam, Tamil Nadu and Uttar Pradesh, Andhra
Pradesh ranked first in terms of area and production of tomato in India. In India, total production of tomato is 18,227,000
metric tons with the productivity of 21.2 metric tons/ha. which comes from 0.458 million hectors of land in 2013-14. It
contributions about 2.46% of total world production . The productivity of tomato in India is very low as compared to other
countries of the world which is mainly responsible for some biotic and abiotic factors. Among the biotic factors diseases are
the main constraints to tomato cultivation in India which is mainly caused by viruses, bacteria, nematodes and fungi. Among
the diseases, early blight also known as target spot disease incited by Alternaria solani (Ellis and Martin) Jones and Grout, is
one of the world’s most catastrophic disease of tomato (Abada et al., 2008). The disease appears on leaves, stems, petiole, twig
and fruits under favourable conditions resulting in defoliation, drying off of twigs and premature fruit drop and thus causing
loss from 50 to 86 percent in fruit yield in different parts of the country. (Mathur and Shekhawat, 1986).

Yield Losses

Datar and Mayee, (1981) reported that among the different fungal diseases infecting tomato crop, early blight caused by 4.
solani was most destructive causing heavy losses in yield of tomato sometimes as high as 78 per cent of fruit loss. Karla and
Sohi (1985) conducted regular surveys in Chandigarh markets during 1980-84 which revealed that 78 post harvest diseases on
36 hosts including tomato caused by different fungi and maximum damage was attributed to Fusarium sp. and Alternaria sp.
among 23 isolated pathogens.

The survey of field and post-harvest diseases of hybrid and desi cultivars of tomatoes in West Bengal, India, revealed that
among fungal diseases, blight caused by Alternaria sp. was the most predominant with the crop loss in the field ranging from
70-100% (Kanjilal et al., 2000)
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Symptomatology

The symptom of early blight on tomato was characterized by the appearance of brown to dark leathery necrotic spots first on
leaves, leaflets, stems and fruits producing target board effect. The spots were oval or angular in shape upto 0.3 or 0.4 cm
diameter and there was usually a narrow chlorotic zone around the spot which later faded into the normal green colour. Older
leaves of tomato were affected first as a rule and the disease progressed upwards. Finally, the leaves dried up and dropped
down. Sometime cankerous like spots are developed on tomato stems. They were especially injurious when they occurred at
the junction of the stem and side branches. Collar rot, another symptom on tomato occurred as stem lesions on seedlings at soil
line extending above and below that point to form cankers which resulted in girdling of the plants (Basu, 1971 and Mc Carter
et al., 1976).

Datar and Mayee (1981) showed that A. solani could attack fruits in the green and ripe stages cause cracks and other wounds.
According to Mayee and Datar (1986), the early blight disease was characterized by the appearance of brown to dark brown
colour necrotic spots. Appearance of concentric rings inside the spots produced target board effect.

Favourable factors

The fungus is extremely resistance to hot and dry condition. The mycelium remains viable in dry infected leaves for a year to
more. Conidia have been found to remain viable for 17 months at room temperature. Conidia require desiccation for
production of chlamydospores while desiccation prevents chlamydospore production from hyphae. Infection of lower leaves
first takes place, during periods of warm, rainy, humid weather, through conidia formed on soil. Conidia are disseminating by
wind, rains and insects.

Poly Saha and Srikanta Das (2014) reported that the among the seven meteorological factors considered only
average temperature, RH and total rainfall were found to act positively and significantly, whereas, bright sunshine hours were
found to have negative significant effect on early blight disease severity on tomato.

Mode of perpetuation

The pathogen survive for a long time in the diseased plant parts, soil and on alternative/ collateral hosts in the absence of main
host, determine the wide ability of the pathogen to perpetuate (Basu, 1971 and Rands, 1917a). The pathogen is also air borne
and soil inhabiting in nature (Datar and Mayee, 1981). It is well established that the tomato early blight fungus could survive
on the infected seeds for several days. Microclimate of the crop canopy also contributes in increasing disease severity. It is
observed that disease severity increases with increase in leaf wetness duration at all temperatures. The maximum disease
severity occurred after 24hrs duration of wetness at 18°C .

Management : The management of disease can be done through the cultural practices, chemical measures, biological and use
of resistant varieties.

Cultural practice like field sanitation, deep summer ploughing, soil solarization, soil amendments and crop rotation etc. can
minimize the possibility of disease but cannot completely control the disease in standing crops. Another method of disease
management strategy is biological control. In this context, Trichoderma harzianum, Trichoderma viride, Chaetomium
globosum, Gliocladium virens, Pseudomonas fluorescens etc. have been exploited for management of diseases but biological
control alone cannot manage the disease completely because a little fluctuation in temperature, pH, moisture, etc. largely
affects the efficacy of bio-agent. The use of resistance variety is another important method which is reliable and cheep for
management of plant disease but due to development of new races of pathogen, the resistance variety becomes susceptible
one. Hence, the use of fungicides is the last and only method for plant disease management. But continuous use of fungicides
may develop resistance strain of the pathogen which has also adverse effect to tomato fruits as well as human health.

The presence of antifungal compounds in higher plants has long been recognized as an important factor for disease control
(Mahadevan1982). Such compounds being biodegradable and selective in their toxicity are considered valuable for
controlling plant diseases (Singh and Dwivedi, 1987). The pesticidal compounds of plant origin are more effective and have
little or no side effects in human beings in comparison to synthetic compounds (Kumar ef al., 1995).The natural compounds
provide less phytotoxic, more systemic and easily biodegradable fungitoxic compounds (Saxena, et al., 2005).

Natural plant products have played a significant role in discovery of a new germicide, nematicide and to certain extent of
viricide, either by their direct application to diseases or through their exploitation in the resilienting plant with optimum
biological and physical properties.
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However, there are also have some drawbacks of botanicals control like loss of immediate killing action, higher dosage is
require, some plant oils show phytotoxicity of lighter doses, for eg. Azadirachta indica, Cymbopogon sp., problems in
preparation of formulation of spraying, some oils are non-edible, so their equipped toxicity problem also needs investigation,
shelf life is comparatibely less etc.

Therefore, single method is not enough for management of plant diseases in near future. Hence, there is a need to search for
new management strategy which can keep environment free from chemical hazards and pollutions and ultimately fulfill the
customer desire to protect their livelihood.

In the present investigations FYM, bio-fertilizers, bio-agents, plant extracts, fungicides have been used as an integral part for
management of early blight of tomato. Besides, disease management approaches, the plant growth parameters likes Plant
height, shoot length, root length, shoot & root weight etc. have also been recorded to find out the effect of IDM approaches
under climate changes.
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BACTERIOCIN PEPTIDES OF PROBIOTICS AND GUT HEALTH

Rita Narayanan* and B. Suresh Subramonian
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E-mail : ritanarayanan@yahoo.com

Human Gut is a complex ecosystem that is composed of more than 1000 different bacterial species inhabiting the
gastrointestinal tract. This ecosystem of microbiota’ is acquired soon after birth and persists throughout life. These microbes
play an important role in the physiology of their host, including the digestion and assimilation of nutrients, protection against
pathogen colonization, modulation of immune responses, regulation of the fat storage, and stimulation of intestinal
angiogenesis. The human gut microbiome is highly variable and differs from individual to individual and across GI tract in an
individual, suggesting that the resident microbes are affected by the diet, environment and gentic relatedness.

Consumers are aware of the importance of food safety, as many of the chemical additives used in food may raise issues of
health risks. Commercially available preservatives may cause certain health discomforts. Moreover the use of antibiotics or
residues in food is illegal. Antimicrobial peptides have been gaining attention as antimicrobial alternatives to chemical food
preservatives. Unlike chemical preservatives, bacteriocins are “generally recognized as safe” (GRAS) and promises safe use
as food preservatives in vegetables, dairy, processed cheese, meats, and other food products, as they inhibit microorganisms
contamination (Deggan et.al., 2006; Settanni and Corsetti, 2008). Bacteriocins which are antimicrobial peptides, are a kind
of ribosomal synthesized antimicrobial peptides produced by bacteria, which can kill or inhibit other bacterial strains
closely-related or non-related. The term “bacteriocins™ was originally coined in 1953 by Jacob.

One of the major concerns is the emergence of multi-drug resistant bacteria over the past decades. Under such conditions.
Lactic acid bacteria and their metabolites are good alternatives as a source of antimicrobial agents. Probiotic which include
Lactobacillus and Bifidobacterium species are found in many dairy foods and are normal inhabitants of the human gut. Their
use as health supplements are currently attracting keen interest from both consumers and researchers due to the awareness of
the beneficial links between health, nutrition and diet (Stanton et al., 2001)

It is important that these probiotics are able to survive passage through the GIT (i.e. low gastric pH and bile acids) and adhere
to the intestinal mucosa to colonize the host. The beneficial effects of probiotics are manifested by modulation of the
intestinal bacterial flora, adherence to the mucosa thus preventing pathogens from adhering, production antimicrobial
metabolites such as organic acids, H,O,, bacteriocins, changes of total enzyme activities in the colon contents, influence on the
immune system of the host and competing for nutrients (Goossens et al., 2003)

LAB produces lactic acid and other organic acids thus lowering the pH of the environment and consequently inhibit the
growth of bacterial pathogens. The cell free L. casei subsp. rhamnosus Lcr35 supernatant inhibited the growth of human
pathogenic bacteria: Enterotoxigenic Escherichia coli (ETEC), enteropathogenic Escherichia coli, Klebsiella pneumoniae,
Shigella flexneri, Salmonella typhimurium, Pseudomonas aeruginosa, Enterococus faecalis, and Clostridium difficile as
reported by (Forestier, et al., 2001). In vitro antimicrobial activity of L. acidophilus against clinical isolates of Helicobacter
pylori is attributed to lactic acid (Bhati et al., 1989). In another report, in vitro anti-H. pylori by different Lactobacilli strain are
associated with production of lactic acid and other organic acids (Midolo et al., 1995). Alokomi ef al., (2000) observed that the
lactic acid produced by Lactobacillus acts as a permeabilizer of the Gram-negative bacterial outer membrane, allowing other
antimicrobial substances produced by the host to penetrate and thereby increasing the susceptibility of pathogens to these
antimicrobial molecules.

Hydrogen peroxide inhibits both Gram-positive and Gram-negative organisms. Recent findings and trials by many workers
have revealed that some of the intestinal lactobacilli and bifidobacteria produce antimicrobial substances that are active
against enteropathogens. Many microorganisms, such as bacteriocin producing LAB, are used to start cultures or co-cultures
in food production processes for increasing flavor and prolonging shelf-life. Tagg in 1991 proposed the term
“bacteriocins-like inhibitory substance” for designating the antimicrobial protein from Gram-positive microorganisms, to tell
them apart from colicins which is produced by E. coli. Today, however, most antimicrobial peptides are named “bacteriocin’,
irrespective of Gram-positive or Gram-negative origin. The bacteriocin family includes a wide variety of peptides and proteins
in terms of their size, microbial targets, and mechanism of action and immunity.
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Classification of bacteriocins are as follows :
Bacteriocins from Gram-Negative Bacteria
Colicins

Colicins are antibacterial proteins produced by bacteria, which can kill bacterial strains closely related to a produced species,
in order to reduce environmental competitors for acquiring nutrients and living space. Colicins are organized in three specific
domains, an amino-terminal translocation (T) domain, which is implicated in the transfer across the outer membrane via the
translocator protein; a central receptor-binding (R) domain, which is bound with a bacterial outer membrane receptor; and a
carboxy-terminal cytotoxic (C) domain, which has antibacterial activity (Cascales et.al., 2007; Kleanthous, 2010). When a
bacterial outer membrane surface has the colicins recognition receptors protein and the translocators protein system, the
colicins are transported into the bacteria, which kills it, and are known as sensitive strains. For a particular colicin,
non-receptor protein bacteria are classified as resistant strains. Bacteria with a deficiency of translocator protein system are
classified as tolerant strains, which produce immunity proteins are classified as immune strains. Resistant, tolerant, and
immune strains of bacteria would not be killed by corresponding colicins. When colicins enter the target cell, they can be
divided into three categories based on bactericidal mechanisms: (1) Pore-forming type colicins: the formation of pores or
channels in the inner-membrane cause (2) leakage of cytoplasmic compounds, destruct electrochemical gradient, ion loss, (3)
and cell death.

Microcins

Microcins predominantly produced by Enterobacteriaceae are low molecular weight ribosomal synthesized hydrophobic
antimicrobial peptides (<10 kDa), which is distinguished by 25—80 kDa high molecular weight colicins protein. Microcins are
produced as precursor peptides, including N-terminal leader peptide and core peptides. Microcin precursor peptides may or
may not undergo a post-translational modification process in the course of maturation to an active microcin. Microcins are
show great tolerance to heat, extreme pH, and proteases (Rebuffat, 2012).

Bacteriocins from gram-positive bacteria

Unlike colicins from Gram-negative bacteria, which are plasmid or chromosome encoded 25-80 kDa proteins, the
Gram-positive bacteria bacteriocins exert similar characteristics to microsins. These gene-encoded bacteriocins are low
molecular weight antimicrobial peptides with less than 60 amino acids. In Gram-positive bacteria, lactic acid bacteria (LAB)
are the typical bacteria producing a variety of bacteriocins of different sizes, structures, physicochemical properties, and
inhibitory spectrum. Due to the large diversity of bacteriocins, some investigations show different ways to classify
bacteriocins from Gram-positive bacteria

Classification of bacteriocins from Lactic acid bacteria

I. Lantibiotics Ribosomally produced peptides that undergo extensive
post-Translational modification
Small (<5 kDa) peptides containing lanthionine and methyl lanthionine
Ia. Flexible molecules compared to Ib
Ib. Globular peptides with no net charge or net negative charge

II. Nonlantibiotics Low-molecular-weight (<10 kDa), Heat stable peptides
Formed exclusively by unmodified amino acids
Ribosomally synthesized as inactive peptides that get activated by
posttranslational
Cleavage of the N-terminal leader peptide

ITa. Anti-listerial single peptides that contain YGNGGVXC amino acid
motif near heir N termini

IIb. Two peptide bacteriocins

IIc. Bacteriocin produced by the cell’s general sec-pathway
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II1. Nonlantibiotics High-molecular-weight (>30 kDa), heat labile proteins
IV Complex bacteriocins carrying lipid or carbohydrate moieties, which appear to be required for
activity such bacteriocins are relatively hydrophobic and heat stable

(Pithva et al., 2011)

Bacteriocins are now widely used in food science to extend food preservation duration and pharmaceutical industry and
medical society
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Intellectual property (IP) is a category of property that includes intangible creations of the human intellect, and primarily
encompasses copyrights, patents, and trademarks. It also includes other types of rights, such as trade secrets, publicity rights,
moral rights, and rights against unfair competition. Artistic works like music and literature, as well as some discoveries,
inventions, words, phrases, symbols, and designs, can all be protected as intellectual property. It was not until the 19th century
that the term “intellectual property” began to be used, and not until the late 20th century that it became commonplace in the
majority of the world.

The main purpose of intellectual property law is to encourage the creation of a large variety of intellectual goods. To achieve
this, the law gives people and businesses property rights to the information and intellectual goods they create — usually for a
limited period of time. This gives economic incentive for their creation, because it allows people to profit from the information
and intellectual goods they create. These economic incentives are expected to stimulate innovation and contribute to the
technological progress of countries, which depends on the extent of protection granted to innovators. The intangible nature of
intellectual property presents difficulties when compared with traditional property like land or goods. Unlike traditional
property, intellectual property is “indivisible” — an unlimited number of people can “consume” an intellectual good without it
being depleted. Additionally, investments in intellectual goods suffer from problems of appropriation — a landowner can
surround their land with a robust fence and hire armed guards to protect it, but a producer of information or an intellectual
good can usually do very little to stop their first buyer from replicating it and selling it at a lower price. Balancing rights so that
they are strong enough to encourage the creation of intellectual goods but not so strong that they prevent the goods’ wide use is
the primary focus of modern intellectual property law.

Intellectual property rights include patents, copyright, industrial design rights, trademarks, plant variety rights, trade
dress, geographical indications, and in some jurisdictions trade secrets. There are also more specialized or derived varieties
of sui generis exclusive rights, such as circuit design rights (called mask work rights in the US) and supplementary protection
certificates for pharmaceutical products (after expiry of a patent protecting them) and database rights (in European law). Legal
protection for the products of human intellectual effort and ingenuity is granted not because of a moral commitment to
compensating creators or innovators, but because the products they create enrich a society’s culture and knowledge and thus
increase its welfare. New plant varieties are afforded legal protection under this approach to encourage commercial plant
breeders to invest the resources, labor and time needed to improve existing plant varieties by ensuring that breeders receive
adequate remuneration when they market the propagating material of those improved varieties.

The Protection of Plant Varieties and Farmers’ Rights Act, 2001

India as a member of WTO and signatory to the TRIPS enacted the “Protection of Plant Varieties and Farmers’ Rights Act,
2001” (herein after referred as Act), for which Rules were notified in 2003 (The Gazette of India Extraordinary, 2001 and The
Gazette of India, 2003). For the purpose of this Act, in exercise of the power conferred under sub-section (1) of the Section 3,
the Central Government established the “Protection of Plant Varieties and Farmers’ Rights Authority” (herein after referred as
Authority) on 11th November, 2005 (The Gazette of India, 2005). The PPV&FR Authority is a body corporate under the
Ministry of Agriculture with Chairperson as the Chief Executive. Besides the Chairperson, the Authority has 15 members,
notified by the Government of India (GOI). The functioning of the Authority is based on the following major objectives of the
Act:

(a) To provide an effective system for protection of Plant varieties and rights of farmers and plant breeders.

(b) To recognize and protect the rights of farmers in respect of the contribution made at any time in conserving, improving and
making available plant genetic resources for the development of new plant varieties.

(¢) To accelerate agricultural development in the country, protect plant breeders’ rights, stimulate investment for research and
development in public private sector for development of plant variety and

d)To facilitate the growth of seed industry to ensure the availability of high quality seeds and planting material to the farmers.
Registration of plant varieties

Under Section 29 (2) of the Act, the Central Government by notification in official Gazettes specifies the genera and species
eligible for the purpose of registration of varieties. So far, Central Government has notified 54 crop species for the purpose of
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registration. PPV&FR Authority has developed crop specific “Guidelines for the Conduct of Test for Distinctiveness,
Uniformity and Stability” which have been published in various issues of the Plant variety Journal of India (PVIJI) published
by the Authority and can be downloaded from the website of the Authority. The purpose of these Guidelines is to provide
detailed practical guidance for the harmonized examination of DUS of the candidate variety and, in particular, to identify
appropriate characteristics for the examination of DUS.

Application for registration of plant varieties should be accompanied with the fee of registration notified by the Authority
[new and essentially derived variety (Individual-Rs. 5,000/-; Institutional-Rs. 7,000/-; Commercial-Rs. 10,000/-), extant
variety notified under the Seeds Act, 1966-Rs. 1,000/- and variety about which there is a common knowledge (Individual-Rs.
2,000/-; Institutional-Rs. 3,000/-; Commercial-Rs. 5,000/-)] (The Gazette of India, 2008 and 2009¢). No fee is to be paid by a
farmer for registration of a farmers’ variety.

Criteria for registration of different types of plant varieties
New variety

A new variety should conforms to the criteria of novelty [not been sold or otherwise disposed of in India, earlier than 1 year
and outside India (in case of trees and vines earlier than six years, or, in any other case, earlier than four years)], distinctiveness
(for at least one essential character from all varieties of common knowledge), uniformity (sufficiently uniform in its essential
characteristics) and stability (if its essential characteristics remain unchanged after repeated propagation, on, in the case of a
particular cycle of propagation, at the end of each cycle).

Essentially Derived Varieties (EDV)

In respect of a variety (the initial variety), shall be said to be essentially derived from such initial variety when it is
predominantly derived from such initial variety, or from a variety that itself is predominantly derived from such initial variety,
while retaining the expression of the essential characteristics that results from the genotype or combination of genotypes of
such initial variety; is clearly distinguishable from such initial variety; and conforms (except for the differences which result
from the act of derivation) to such initial variety in the expression of the essential characteristics that result from the genotype
or combination of genotype of such initial variety. The application for registration of an EDV shall be accompanied by the
relevant documents, along with other details specified in section 18 of the Act.

Extant Varieties

Extant varieties which have been notified under the Seed Act, 1966 are registrable under this category. The Authority
constituted seven-member Extant Variety Recommendation Committee (EVRC) to examine the suitability for registration of
such varieties (The Gazette of India, 2006b). On the basis of the recommendations of the EVRC, extant varieties shall be
registered as per the provisions of the section 28 of the PPV & FR Act, 2001. No field tests are conducted for evaluating DUS.
The passport data of recommended plant varieties are published in the Plant Variety Journal of India of the Authority for
calling objections if any, within a specified time frame. The varieties for which no objections are received are accepted for
registration. The applicant is required to submit 2/10 quantity of seed material/ planting material specified for new varieties of
same crop species before the issue of certificate of registration of plant varieties.

(a)Farmers’ variety

A variety which has been traditionally cultivated and evolved by the farmers in their fields; or is a wild relative or land race or
a variety about which the farmers possess the common knowledge are covered under this category. The criteria for
distinctiveness, uniformity and stability for registration of a farmers’ variety and variety about which there is a common
knowledge has been notified by the Central Government (The Gazette of India, 2009c). Any person who applies for
registration under clause (c) of Section 14 of the Act shall submit half of the quantity of seed material specified for a new
variety in the respective crop species, divided into five equal numbers of packets for the purpose of field test and also for
storing in the National Gene Bank and the seed supply procedures shall be such as may be specified in the Journal. Field test is
conducted for confirming distinctiveness, uniformity and stability at the test Centers. The farmers’ variety along with
reference varieties and other similar variety are evaluated in the paired row test. The length of the row and plant population is
kept such as specified in the Journal. A replicated trail is conducted for one season at two locations with limited purpose of
confirming the distinctiveness, following the descriptors such as specified in the Journal. The uniformity levels for Farmers’
variety for the respective species shall not exceed double the number of off-types such as specified in the Journal. If the variety
meets the uniformity criteria, it is deemed to have met the stability criteria.

(b) Variety of common knowledge (VCK)

A variety which is not released and notified under the Seeds Act, 1966 but is well documented through publications and is
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capable of satisfying the definition of ‘variety’, or have an entry in any official register of varieties or in the course of being
made, or finds inclusion in a reference collection or is having a precise description in a publication, or has become a matter of
common knowledge and the variety is under cultivation or marketing during the time of filing of application for registration
(candidate variety should have been sold or otherwise disposed of in India one year prior to the date of filing of the application
and it should not have been sold or otherwise disposed of 13 years prior to the date of filing of application and in case of trees
and vines it should not have been sold or otherwise disposed of 16 years prior to the date of filing of application). The true
representative seed of the variety should be available at the time of filing of application. The DUS shall be determined by
conducting a field test for one season at two locations for the purpose of confirming the distinctiveness, uniformity and
stability following the descriptors and plot size as may be specified in the Journal. Any person who applies for registration
under clause (b) of Section 14 of the Act shall submit half the DUS test fee prescribed for new variety and half the quantity of
seed material specified for a new variety in the respective crop species, as divided into five equal numbers of packets for the
purpose of field test and also for storing in the National Gene Bank and the seed supply procedures shall be such as may be
specified in the journal.

CONCLUSION

Intellectual Property Rights has been recognized as universal and its importance has been acknowledged by both developed
and developing world. The drive towards stronger worldwide IP protection has intensified as a result of changes that have
taken place in the global technology system. To provide an international frame work for the protection of IPRs, WTO
introduced TRIPS Agreement which gave a strong impetus for the globalization of PVP regimes. Plant variety protection has
become established as an instrument of protection of plant variety innovations in developed countries over the decades.
Developing countries, with their diversity of farmers and seed systems, present special challenges for designing a supportive
IPR system. The goal is to provide incentives for seed sector development while not creating unnecessary or unrealistic
limitations on the practices and livelihoods of smallholder farmers. This needs to have a balanced approach towards protecting
the interests of the plant breeders in the formal sector and the traditional farming communities. After initial reluctance, many
developing countries have accepted the TRIPS Agreement and have already revised or are in process of revisiting their [IPR
laws considering their specific conditions and needs. India has opted for a sui generis system of protection of plant varieties
and has provided rights to farmers, breeders, researchers and equity concerns in the PPV & FR Act. All these provisions make
it a unique Act, when compared to similar legislations in other countries. In a very short span of time the Authority has
effectively progressed in implementing most of the provisions made under the Act for framing criteria of testing and
registration of different types of plant varieties. It has also opened branch offices, national gene bank and field gene banks,
identified agro-biodiversity hotspots and recognized and rewarded farming communities for their contributions in conserving
genetic resources.

The Indian PVPFR Act is an effective sui generis system providing a balance between plant breeders’ rights along with
farmers’ rights and researchers’ rights. Its implementation will catalyze the availability of quality seeds of registered varieties
and thereby contributing to the enhanced agricultural production and lead to the national food and nutritional security. At the
same time, provisions for social recognition and economic reward made under the Act will support and promote the farm
families to continue conservation, nurturing and enhancing agro-biodiversity of the country.
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Abstract

Plant breeding has been define differently by no number of scientist and this definitions are keep on changing
with new concept and ideology however the main them “ technology use for making plant more effect to convert
the solar energy in food, feed, fodder, fiber, medicine” is remain same. Unlike in early 19th century agriculture
research is trailing the focus from world politician and policy maker for resource allocation and facilitation.
Involvement of private investments in crop improvement and plant protection has increase which is supporting
the overall system to have the sustainable agriculture and food security. Breeding community has played a novel
role for producing enough food for the god creation. Changing climate, food habits, globalization, and excess to
information and increasing pollution continually opening the new challenges for the breeding community.
Sporting sciences are continually evolving with faster speed and helping the breed community to breed the new
kind with high precession and with much faster speed. Current state of plant breeding is change where breeding
are force to use the tall clams of modern science and huge amount of data which take out his lot of time form field
which he used to develop the relationship with plant and make selection which were skilled base. Way of plant
breeding and overall system of plant breeding is much more efficient in European world and learning form there
can help Asian breeding community to develop the more efficient pant type with faster speed.

INTRODUCTION

Plant breeding is the process by which humans change the characteristics of plants over time to make them better crops by
increase their photosynthetic efficiency which lead to produce more nourishing food. In its most simple
form, breeding consists of selecting the best plants in a given field, growing them to full seed and then using that seed to grow
further generations. I think there was a clarity in the find of farmers that “performance of crop and plant will exhibit the traits
and feature very similar to seed plant. Successful commercial plant breeding concerns were founded from the late 19th
century. Gartons Agricultural Plant Breeders in England was established in the 1890s by John Garton, who was one of the first
to commercialize new varieties of agricultural crops created through cross-pollination. The firm’s first introduction was
Abundance Oat, one of the first agricultural grain varieties bred from a controlled cross, introduced to commerce in 1892.

In the early 20th century, plant breeders realized that Mendel’s findings on the non-random nature of inheritance could be
applied to seedling populations produced through deliberate pollination to predict the frequencies of different types. Wheat
hybrids were bred to increase the crop production of Italy during the so-called “Battle for Grain” (1925-1940). Heterosis was
explained by George Harrison Shull. It describes the tendency of the progeny of a specific cross to outperform both parents.
The detection of the usefulness of heterosis for plant breeding has led to the development of inbred lines that reveal a heterotic
yield advantage when they are crossed. Maize was the first species where heterosis was widely used to produce hybrids.
Statistical methods were also developed to analyze gene action and distinguish heritable variation from variation caused by
environment. In 1933 another important breeding technique, cytoplasmic male sterility (CMS), developed in maize, was
described by Marcus Morton Rhoades. CMS is a maternally inherited trait that makes the plant produce sterile pollen. This
enables the production of hybrids without the need for labor-intensive detasseling. These early breeding techniques resulted in
large yield increase in the United States in the early 20th century. Similar yield increases were not produced elsewhere until
after World War II, the Green Revolution increased crop production in the developing world in the 1960s.

Last phase of 20th century was the golden era of plant breeding, where hybrid technology for crop improvement was used
successfully in cross pollenated, often cross-pollenated and self-pollenated crop. On the other hand molecular science has start
helping to increase the precision in plant breeding and DH technology has start helping to increase the speed in breeding and
product delivery. GM technology was another breakthrough which helps in minimizing the production losses cause by insects
and weeds. It was unnoticed when plant breeding has completely transformed as a division of product designing in crop
improvement. However the basic fundamentals forcreating genetic variability through crossing and recombination and then
selection is remain same.
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Breeder and commercial breeder

Farming is approaching towards commercial business from the livelihoods and farmers are keeping the account of inputs cost
and its benefit. This can be witness by seen seed replacement ration in almost of the crops weather they are self-pollinated or
cross pollinated has increased significantly. Farmer has completely transformed and has very strong clarity on the selection of
variety which can give the best return on investment (ROI) to him. It’s really a time for plant breeding community to
understand the change in his customer (farmers) behavior and transformed the complete process and approach of breeding
from breeding to commercial breeding. This pointed can be disputed when one is trying to challenge the process which
working well since more than 100 years I feel tis the right time to challenge this process in order the deliver the products which
can be appreciated by farmers in large and can help us the increase the resource use efficiency .

This change in process will also help the breeder to develop a tailor made product which may not be a mega verity but help in
healing up the pain point for our farmer at given location. Product evaluation prior to commercialization is very critical and its
required to have a very strong understanding on the fundamentals of experimental designs, and analysis of multi-environment
trials (METs), including BLUEs and BLUPs &heritability etc.Scope of plant breeders understanding has go beyond selecting
the cultivar and getting it notified or registered to the concept of product which include the customer satisfaction and seed
economics. In summery plant breeding process methodologies are the tolls to be used for developing the commercially viable
product which can be produced and serve to the framer and then famer can make the use of it to increase their profitability.
This is the main difference between breeder and commercial breeder.

Demand-Led Plant breeding

Demand-led plant breeding combines the best practices in market- lead new variety design with innovative plant breeding
methods. Considering the known facts that breeding a new cultivar takes time for incorporating and bringing the desirable
traits together and validating the phenotypic expression these traits in given climate take 5-6 year to come up with
commercially useable product. This realty indicate that time has come from random breeding to demand—lead breeding where
clarity are required on :

o Predicting the future trained and requirements of framer and farming system.

e Visioning the foresight the product or cultivar

e Understand the germplasm requirements

e Equip the breeder with methodology, tolls to speeding the breeding cycle and tolls increase the precision in
selection.

e Screening system and sight to insure the adaptation and tolerance to different biotic and a biotic stress.

e A system and matrix to evaluate the progress for breeding project

e Risk management and time line

These requirements in understanding are very close to the statement where breeder required the support from agronomist,
pathologist, entomologist, Genetics, molecular breeder, economist, extension and statistics. Coordinated Research projects for
crop improvement in ICAR are one of the best modules where all of these required function work under one unit and can really
demonstrate the Demand—Lead plant breeding.

Use of Advance tools -to manage the breeding funnel

It’s often stated that the breeding is a number game; it was valid until we have enough time to breed and our customer (farmer)
was satisfied with whatever has been given to him to sue. Expensive input cost, erratic climatic condition and awareness at
farmer level had made plant breeding work more challenging where farmers are very particular for their needs and like to
realize the label clams and also like see the new cultivar in their field on regular basis. Uses of advance tools in breeding is the
reality of today where breeder can manage its breeding funnel more effective and deliver the product to farmer with high
precision, more predictable performance and within less time.
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NEED TO DEVELOP SAFE AND EFFECTIVE MASTITIS VACCINE IN COUNTRY
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Mastitis is characterized by an inflammation in one or more quarters of the udder and can have an infectious or a traumatic
origin. Mastitis is the major cause of economic loss by disease in dairy cattle in developed countries worldwide. These include
losses in actual and potential production, shortening of productive life, losses in milk quality, medicine costs, costs of
veterinary care and potential implications in the general health of the animal including reproductive performance. Mastitis is
the only disease where there is a clear relationship between milk yield and risk of infection. Mastitis is not simply
inflammation of udder rather it is a disease condition which has multiple etiology along with changes in structure and
functions of udder leading to changes in milk quality and quantity. As India is having largest dairy animal population in world,
the economic losses due to mastitis are also up to a great extent. The overall morbidity rates of mastitis were approx 15.5% in
cattle and buffaloes. Total losses due to mastitis per lactation in nondescript (ND) cow, crossbred (CB) cow and buffalo were
INR 868.34, INR 1, 314.10 and INR 1, 272.36, respectively.

Mastitis, being one of the most important hurdles in the growth of dairy industry and the economy of dairy and livestock
owners, it is a challenge to prevent mastitis particularly in heavy milk producer cattle. Depending upon the geographical
conditions, climatic changes and husbandry practices in a particular area the microorganism profile vary and over 135
different microorganisms have been isolated from bovine intramammary infection with the major etiology of bacterial origin.
Thus it is important to use local culture to develop vaccine for its better protection. The most frequent bacterial agents of
infection in dairy cattle are Staphylococcus aureus, Escherichia coli, Streptococcus agalactiae, Streptococcus uberis and
Streptococcus dysagalactiae. Mastitis caused by the first of these agents is classified as contagious, and by the others
environmental. Staphylococcus aureus is a main etiological cause of mastitis in cattle, sheep and goats. As per the studies
conducted in India the major bacterial pathogens involved in mastitis is Staphylococcus sp. The high prevalence of
Staphylococcus sp. is followed by E. coli. Streptococcus sp. are reported to be third most involved bacteria in mastitis not only
in India but all over the world.

To prevent mastitis vaccination is only alternative. and the research into vaccines against Staphylococcus aureus started in the
early 1990s, and with regards to mastitis, several vaccines have been tested and advances have been made but there are doubts
with regards to the efficacy of the commercially available vaccines. There are several types of vaccines that have been tested,
and with regards to S. aureus these include whole organism (cellular lysates, inactive and attenuated vaccines) and sub-units
(toxins, surface proteins and polysaccharides). Commercially available S. aureus vaccines against bovine mastitis have shown
limited efficacy under field conditions. The various strains of S. aureus can produce a number of potential virulence factors
such as hemolysins (K, L, Q or N), coagulase, leukocidin, enterotoxins (A-E), toxic shock syndrome toxin 1 (TSST-1), etc..

E. coli is second most bacterial pathogen involved in mastitis and its increasing incidence and the severe symptoms like milk
drop and fever are possible explanation for this increase in economic losses of farmers. Most probably, the number of
nonpathogenic bacteria is diminished by various methods that lead to a low concentration of polymorphic nuclear cells in the
milk. This would render cows more susceptible for mastitis caused by environmental bacteria like E. coli. Based on
epidemiological studies, it was hypothesized that cows are infected with E. coli strains from their environment (faeces or
straw). The reason for this hypothesis was the wide range of serotypes observed in clinical mastitis strains and the absence of
long-term E. coli udder infections that might have led to cow-to-cow infections. E. coli was also found as major pathogen
following to Staphyloccus spp., in clinical cases of mastitis.

Mono and polyvalent vaccines have been tested: S. aureus, E. coli, S. aureus / E. coli, S. aureus / Streptocccci; these were
tested in adult cows exposed before to the disease and in heifers not exposed to the disease; and also different inoculation
protocols were followed using, none, one or two boosters. These all revealed limited success in control of mastitis. Further the
cost of imported vaccine also a barrier in its mass vaccination.

The difficulties with the development of a vaccine against mastitis were identified a long time ago. Due to multiple etiology
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subunit vaccines do not work effectively. Moreover, change in antigenic structures or variation among strain in different
geographical region restrains the possibility of a universally adopted vaccine. Therefore, there is an urgent need to have
localized vaccine with locally involving strains of pathogens. Failure and limitations of subunit vaccine insist the use of whole
cell antigens. However, it may have compromise in the duration of protection leading to use of booster vaccination. The newly
designed quality adjuvants can be the answer of this problem as these not only extend the duration of protection, but also
provide nonspecific cellular immune response. However, the selection of adjuvant should be based on risk- benefit analysis of
adjuvant in enhancing the immunogenicity as well as duration of immunogenicity against the risk of inducing adverse local
and systemic untoward reactions. The polyvalent adjuvant vaccine might be the answer of these questions and can prevent the
loss of money.
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INTEGRATED DISEASE MANAGEMENT (IDM)-A MODERN APPROACH IN PRESENT SCENARIO
OF SUSTAINABLE CROP PROTECTION

Anuj Bansal, S.K. Biswas, Vallabhaneni Tilak Chowdary, Deepak Baboo and Vikram
Chandra Shekhar Azad University of Agriculture and Technology, Kanpur-208002, U.P.

Plant diseases caused by cluster of biotic constraints viz, fungi, bacteria, viruses, phytoplasmas and nematodes have led to
significant economic losses worldwide. It has been estimated that, out of 36.5% of total crop losses, 14.1% are caused by
diseases, 10.2% by insects, and 12.2% by weeds (Agrios 2005). In developing countries, from tropical to sub-tropical to
Mediterranean and temperate climates , yield losses are frequently privileged than in the developed countries, mostly as
farming communities be short of most suitable solutions and resources committed to their revision. Approximately, 10-15%
of the already low yields in developing countries are lost due to aggression of infection, and losses can be higher if post harvest
diseases are deliberate.

The record of pathogens harmful to crops is hefty and tremendously diverse. Crops can be attacked at a different growth
stages: At seedling establishment (root and seed rots), young seedlings (root and collar rots, seedling blights, and wilts),
pre-flowering (wilts, leaf blights, yellowing and mottling of the foliage, stunting), flowering (bud rots, flower blight), post
flowering (rusts, blights) and post harvest (fruit rots). The similar disease can bring about varied symptoms at altered growth
stages. Man made actions such as crop growth and introduction of crops or new cultivars of existing crops to new regions as
well as changes in cropping practices, freshly includes plant breeding led to the progress of severe epidemics around the earth
, mainly for this reason such activities will possibly agitate the balance, which physically existed for many generations
(Buddenhagen, 1977).

Initial management strategies that have been developed to combat the devastating plant disease include the use of cultural,
physical and chemical control. None of these strategies have been able to give the best results of completely ameliorating the
situation due their own limitations. To overcome the prevailing hurdles “Integrated Disease Management” has provided a ray
of hope to the farming community in crop protection.Integrated disease management (IDM), which combines biological,
cultural, physical and chemical control strategies in a holistic way rather than using asingle component strategy proved to be
more effective and sustainable. Wide range adoption of IDM practices improves the overall field management including,
Disease management, reducing costs and increasing production efficiency (Khoury and Makkouk, 2010).

IDM is defined as “a sustainable approach to managing diseases by combining biological, cultural, physical and chemical
tools in a way that minimizes economic, health and environmental risks”.

Major components IDM

The major components of Integrated disease management summarized here are Host-plant resistance, cultural practices,
biological control and chemical control. These components will be dealt independently, and frequently that diverse
components are complementary to each other as mentioned with tough interface among them and the environment and that it is
important to split away from relying on a single-technology and to implement more ecological approach. (Thomas,1999)

Host-plant resistance

Host-plant resistance is an important means to control diseases of most important food crops. The utility of resistant varieties
is very much welcomed by resource poor farmers as it does not need supplementary cost and it is environment-friendly. Rice
varieties resistant to rice blast (Bonman and MacKill, 1988), bacterial blight (Mew et al., 1992), rice tungro (Azzam and
Chancellor, 2002) and brown spot (Ou, 1985) are widely used. The resistance is often resilient, gratitude to proper supervision
of genetic diversity by employing gene rotation. The cultivar mixtures, are proved efficient in reducing disease break in
natural ecosystems (Wolfe, 1985).

In Latin America, which is considered as the centre of origin for potato crop where late blight is considered as one of the most
significant biotic constraints for potato production which is conventionally controlled by numerous fungicide spays, but the
emergence of fungicide resistance in various locations and the increasing cost of their application, encouraged the search for
other control strategies. The improvement of high yielding varieties resistant to late blight with tolerable quality such as
‘Amarilis’ ‘ChataRoja’ and ‘Kori’ was very much welcomed by the farming society in Peru. Such success unmitigated to other
Latin American countries (e.g. Equador and Bolivia) and then to Asian and African countries (Nelson et al., 2001).

Since, domestication rust has been identified as severe disease on wheat. The use of genetic resistance is still cost-effective
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and reasonable mode of disease control. Genetic resistance is frequently based on a limited number of main genes that
voluntarily rise above by developing pathogen races. With the decrease of genetic diversity in the wheat cultivars planted over
large areas worldwide, sowhenever new antagonistic virulent rust races emerge severe rust epidemics are being recorded. For
example, during 1980s and 1990s, the yellow rust epidemics spread from East Africa to Central and South Asia and North
Africa. At present the break of Yr27, a gene used to replace Y19, 80-90% of commercial wheat varieties grown globally are
threatening to emerging stem rust race Ug99 (Hodson and Nazari, 2010)

The two major destructive foliar disease s of peanut globally are, Late leaf spot caused by Phaeoisariopsis personata and rust
caused by Puccinia arachidis. Host plant resistance has been used in recent times as one control constituent and a numerous
peanut cultivar such as ICGV 89104 and ICGV 91114 now exist. These cultivars yield 55-60% additional than local cultivar,
and the severity of both diseases is considerably lower in these than in the local cultivar as per field trials conducted in India
(Pande et al., 2001). Similarly, in Africa they have been developed peanut varieties resistant to peanut rosette virus disease
which causes serious losses (Reddy, 1998).

Cultural practices

Cultural practices (CPs) can be harnessed for the management of foliar and soil borne diseases by creating an environment
which is favourable for the crop and unfavourable for the pathogen. CPs are potential component in integrated
disease-management programs (Katan, 2010). Cultivation techniques, mulching, intercropping, plant density, planting date,
crop rotation (Neshev, 2008), strip farming, timing of harvest, barrier crops, crop mixtures, rouging, healthy planting material,
soil solarisation (Katan, 2017), soil amendments and fertilizer management, and water management are the cultural practices
that have been used individually or in combination as implements for disease management. For few crops in developing
countries, such control practices may be the only efficiently feasible methods are available. Cultural control methods not only
contribute in promoting the healthy growth of the crop, but also effective in directly reducing the inoculum potential (pruning,
rouging, crop rotation, ploughing, etc.) and in enhancing the biological actions of antagonists in the soil. (solarization, crop
rotation, mulching, etc.).

Control Measures Before Planting
Crop rotation

Avoiding crop rotation effects in the enrichment of pest populations, the build-up of poisonous substances, the depletion of
mineral nutrients, deprivation in soil fertility and damage of soil configuration. Crop rotation deals with plant condition in
general moderately than with observing a specific infection, although a certain crop arrangement might be more active in
reducing the incidence of a specific disease than others. It is regarded as insurance against the rise of unidentified pathogens
(Bruehl, 1987; Katan, 2003).

Deep ploughing

In tomatoes, the occurrence of the southern blight disease was minor after deep ploughing (25 cm depth), associated with
shallow ploughing by means of a harrow (Worley et al., 1966). Deep ploughing effects in acquaintance of propagules to
eminent infections and physical killing of the pathogen. This is known as dry soil solarization. Summer ploughing was
effective at decreasing inhabitants of cyst nematodes and growing wheat yield (Mathur et al., 1987).

Sanitation

The two major aims of sanitation are to inhibit the overview of inoculum, into the field, greenhouse, farm or community, and
to decrease or diminish the inoculum that is already present at these sites (Palti, 1981). This can be achieved by flooding,
flaming, solarization, ploughing, chemical treatments to destroy unseen structures, mechanical removal of residues,
controlling alternate hosts (weeds, volunteer plants), roguing, pruning and other funds.

Flooding

This preparation somewhat be similar to soil disinfestation. The detrimental effect on soilborne pests may be correlated to
lack of O,, improved CO, or various microscopic events under anaerobic conditions, e.g. production of constituents that are
poisonous to the pathogen (Bruehl, 1987). In the Near and Far East this practice was known in ancient cultures. A classic case
of mechanism on a large scale was demonstrated with the Panama wilt disease of bananas triggered by F. oxysporum f. sp.
cubense (Stover, 1962). Abundance also casually destroys Pseudomonas solanacearum, and the nematode Radopholus similis
(Stover, 1962). Long-term summer soil flooding, with or without paddy rice culture, diminished populations of Verticillium
dahliae and the incidence of Verticillium wilt in cotton, and increased produce (Pullman and DeVay, 1982).
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Fire and flaming

Hardison (1976) defined this approach as thermosanitation and noticeable by many examples of controlling diseases by fire
and flaming. The basic idea is to accomplish existing killing of the pathogens’ resting structures. This can be done by either
scorching the dry plant residues in the field or flaming the rests with unusual occurrence. Although fevers may extent high
ranks (500°C or more), inoculum decrease will depend on the interval of the heating methods and on the depth of the heat’s
penetration into the soil. The combined practice all over the world is burning of rice stubble and straw.

Other preplanting CP measures : These include: soil solarization (Gamliel and Katan, 2009), Altering plants date to avoid
the disease, modifying crop density, biofumigation, namely, incorporation of organic amendments which volatiles under
plastic mulch, and others (Palti and Katan, 1997). Plasticulture, and the use of unusure.

Pre- and Postplanting Cp Control Measures

These include water management plastic or net covers in protected agriculture, and irrigation are providing new options for
decreasing insect invasion by adversely manipulating their behaviour. Most of the light range in the range of 280-380 nm
eradicates UV absorbing polyethylene films or nets. This results in reduced invasion of crops by a variety of insect pests.
These optical barriers affect the insects’ alignment and navigation and can play an important role in pest management.
Coloured polyethylene soil mulches reduced penetration by Bemisia tabaci and infection of tomato by Tomatoyellow leaf curl
virus (Antignus, 2000). The development of technologies to harvest plastic films with specific spectral properties will enable
the use of “optical means” of vision and behaviour of insects (Antignus, 2010).

Chemical control

There is no doubt that chemical control is the best for plant disease management .in india, most of common varieties are
susceptible and fungicides are frequently used to control diseases Fungicides played a key role in disease control for several
decades. The systemic fungicides started slowly to substitute the older non-systemic chemicals with more efficacy and
specificity in disease control in 1960s. Triazole fungicides gained 24% of the total fungicides market very quickly (Hewitt,
1998). Especially in developing countries because of their lower cost the non-systemic fungicides such as mancozeb and
chlorothalonil plus copper and sulphur-based products are sustained to have a high-quality share of the market. New classes
of fungicides were developed with major impact on disease control more recently. These include anilinopyrimidines,
phenoxyquinolines, oxazolidine- diones, spiroketalamines, phenylpyrroles, strobilurins and activators of systemic acquired
resistance. To many of the newly developed products posed a serious challenge that the traditional fungicides the growth of
pathogen populations showing compact sensitivity (e.g. sulphur, folpet, etc.) did not face. The availability of a variety of new
products, with narrow and broad specificity, offer chief disease control. Their practical application continues to face the risk of
selection of resistant pathogen populations (Gullino ef al., 2000). Experience accumulated over the last few decades clearly
showed that fungicidal application had a better impact when used within an IDM strategy (De Waard ef al., 1993).

Biological control

Biological control offers a better alternative to the use of chemicals. It is the use of natural incompatible organisms to battle
pests or overwhelmed plant diseases (Lugtenberg and Kamilova, 2009) The control of crown gall with Agrobacterium
radiobacter K84 is achieved in using micro-organisms in opposition to plant pathogen(Kerr, 1980), and that of seedling
blights caused by Pythium and Rhizoctonia with Trichoderma harizanum (Harman and Bjorkman, 1998), Gliocaladium virens
(Lumsden and Walter, 1995) and Streptomyces griseus (Cook et al., 1996). Trichoderma harzianum and Trichoderma
virideare the widely used species and have been exploited on about 87 different crops and about 70 soilborne and 18 foliar
pathogens, respectively. (Sharma et al., 2014). Bacillus spp. have received muchattention as biocontrol agents as they are able
to produce several broad spectrum antibiotics and have a longer shelf life as a result of their ability to form endospores
(Cavaglieri et al., 2005). This allows them to resist adverse environmental conditions and permit the easy formulation and
storage of the commercial products (Schallmey et al., 2004; Francis et al., 2010). In addition to their antibiotic properties,
Bacillus spp. exhibit antagonistic behaviour against fungal pathogens by competition or exploitation, which leads to predation
and direct parasitism.

The use of naturally occurring bio-control agents (antagonists) of plant pathogens can be traced back to several centuries all
the way through the conventional practice of crop rotations that mostly permit the decrease of pathogens, inoculum potential
in the soil below injury level. This move towards the most important single constituent, in both developed and developing
countries used to control root pathogens. This process is frequently accelerated by adding up composts or manures, which
enrich the soil with antagonistic microflora. (Baker and Cook, 1974).
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Advantages of Integrated disease management over conventional methods :

IDM approach incorporates preventive and curative measures to keep pathogen from causing
major problems, with minimum hazards to human and desirable constituents of them.
Advantages of IDM approaches over conventional methods are as follows :

e Stimulates wide-ranging structures and healthy plants

e Promotes the sustainable bio based disease controlling alternatives.

e Reduces the environmental risk associated with management

e implementation of more naturally benign control tactics

e Decreases the potential for air and ground water pollution

e Protects the non-target species by condensed impact of plant disease controlling activities.
e Decreases the use of pesticides and fungicides by using numerous managing methods

e Reduces or eliminates issues correlated to pesticide residue

e Reduces or eliminates re-entry interval restrictions

e Decreases workers, residents and public acquaintance to chemicals

e Improves concern of the public about pest & pesticide related practices.

e Maintains or rises the cost-effectiveness of disease controlling programs

The Successful Implementation of IDM Strategies by the Enabling Environment :

In economical and sustainable agricultural production with long-term positive impacts on poverty and human and
environmental health the ultimate aim of promoting IDM is to allow its users to fit into place. The impact of successful
execution of IDM approaches away from pilot scale cannot be achieved if IDM is not strategically placed within national
policies for agricultural production and protection, and within the broader perspective of agricultural and rural development,
and human and environmental health (SP-IPM, 2008). The national policies and related regulations that have direct impact on
IDM (and generally IPM) and scaling up, with special importance on the developing countries.

Disease/Pest management policies

Disease/Pest management policies are implemented by the Ministries of Agriculture is a challenge to decrease crop losses both
in quality and quantity. some of these policies could be more harmful for the execution of IDM or IPM or may help form more
resurgent pest problems and environmental and health hazards to the weak ecosystems in some developing countries. A typical
example would be the appliance of aerial sprays of pesticides. Especially, when done on a regular basis (e.g. wheat rusts, or
Dubas bugs in date palms) or the free non-monitored allocation of pesticides and contribution to farmers upon the incidence of
an epidemic or pest outbreak. Examples of IDM-promoting policies consist of those supporting disease surveillance, or early
warning systems or those promoting decision support systems and information sharing, or the establishment of national and
regional forecasting.

Policies for Pesticide management.

Pesticide registration and labelling, testing pesticide value and remains levels on produce for the local market and in trade,
guidelines and regulations correlated to application methods, authorized personnel, clothing and equipment and pesticide
disposal are associated to the rules. The needed skills, laboratories, equipment, financial means and political will to execute
these regulations are required for majority of developing countries. Schillhorn van Veen ef al. (1997). Where the regulation
authority is subjugated by producer concern, or where the regulation or the execution of regulation is fragile, or where public
require information access to different technologies comprise these cases. Policies of banning or demanding harmful
pesticides should be accompanied by the condition of unusual control methods to avoid prohibited trade or enlarged liability
of farmers (Shcillhorn van Veen, 1999). some countries have implemented policies of pesticide subsidy or exclusion of import
tax on pesticides (SP-IPM, 2008) with the endeavour of promoting agricultural productivity. Such policies would directly
demoralize the increased adoption of IDM approaches.
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Plant quarantine

Quarantine systems are the source for trans-boundary pest and disease hindrance through control of the sources of pest
introductions and incursions. Pest and disease surveys as well as pest risk analysis (PRA) studies are critical for prepare and
updating quarantine pest lists. Majority of developing countries enclose quarantine regulations in consign, their usefulness is
very inadequate a lot due to insufficient financial, human and infrastructural resources. Field surveys and PRA are sporadic
when prepared and pest lists are commonly based on narrative reviews and information from researchers. The introduction or
emergence of a new disease through regular surveys is indispensable for checking disease spread before it reaches epidemic
levels by early detection and reporting. Citrus tristeza virus (CTV) which affect citrus production in many countries, including
the multiply of a disease where not only the pathogen, but also its vector is enclosed by quarantine regulation and control is
good example in Mediterranean region. (Moreno et al., 2008).

Seed certification, including vegetative propagation material

Pests and diseases are transmitted through seeds or vegetative material and the use of fresh planting material would be a key
element of any IDM programme. National policies interrelated to the quality control, availability and price of material to
farmers is critical for IDM implementation. This encompasses systems for inspection and certification of seeds and vegetative
material and nursery control. Such policies, if not properly assessed and deliberated in terms of their economic viability,
practicality and accessibility to farmers could be a barrier to IDM programmes. Where subsistence farmers may not be able to
afford the cost of certified seeds and seedlings or include inadequate transportation access to sources of seeds is particularly
true in developing countries. In East Africa, virus-free cassava cuttings are transported to farmers from large multiplication
centres lose most of their capability by the time they accomplish the farmer due to the rough and long journey to the remote
villages (Akoroda, 2010). Seed policies allowing for GMO or hybrid seeds that cannot be multiplied by resource poor farmers,
a common tradition within the informal seed system, can also harmfully affect the implementation of IDM programmes.

Implementation of IDM Practices

IDM and IPM approaches are information intensive and location-specific. Accordingly, practitioners, whether farmers or
extensionists , would need to realize the agro-ecological processes affecting the disease and how best to control crops to
avoid/prevent pest infestation or disease occurrence, as well as how to control these pests and diseases once they turn out to be
a problem. This will require a high level of logical skill and intensive training in crop monitoring and ecological principles.
(Kenmore, 1991; van de Fliert et al., 2000).

IDM activities are scaled up for a wider impact remains a challenge. IDM projects and programmes would require to make out
and establishing an early stage of implementation linkages with organizations or individuals that can afford mechanisms for
future scaling up (van de Fliert et al., 2000). Institutions should be involed throughout the implementation of the programme
in the design, planning and evaluation of the programme, as well as in critical events key persons. Assessment of their
mandates, roles and responsibilities and capacities and analysis of potential organizations (public, private, NGOs, etc.) are
critical for scaling-up. Raising the knowledge of decision makers at the nationwide and district levels is also the key to ensure
the political support for sustainability of activities. Decision makers should be able to visit and see an FFS first hand and talk
directly with farmers as reporting is not enough .(Pontius et al., 2002)

CONCLUSIONS

The resource poor farmers greatly depends on their association in helping produce locally precise techniques and solutions
appropriate for their particular farming systems and integrating control components that are economically sound and
voluntarily available to them is the success and sustainability of IDM strategy. For the successful implementation of IDM
strategies, training and awareness raising of farmers, disease survey teams, agricultural development officer for the successful
implementation of IDM strategiess, extension agents and policy makers remains to be an important factor. A practical
understanding of the ecology, etiology and epidemiology of the major diseases of the crop should be there as all direct
stakeholders including farmers, extension workers, and local crop protection technicians should contain. The farmers
empower with the suitable information to become better managers of their own fields translating this information into proper
decision-making implements and practical-control strategy by using the training using intensive participatory approaches
should be used to. In Africa, Asia, and Latin America but also from developed countries in scaling up of implementation
activities of IPM and IDM approaches, two strategic elements could be considered critical at the national level based on
experiences from developing countries. (Schillhorn van Veen et al., 1997) :
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Environmentally unsustainable pest and disease management techniques and strengthening regulatory institutions are the
policies which are supposedly eliminated.

Below measures are complementary and both are needed since each separately is necessary but not sufficient on its own
to promote and scale-up the IPM and IDM implementation. Execution of positive measures to uphold IDM for public
awareness, research, extension and training with emphasis on decentralized, farmer-centred initiatives.
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Increased in crop productivity with the adoption of chemical fertilizer is at the cost of loss in soil productivity and
sustainability. The boost in crop yields from modern farming techniques have reached a plateau and is now sustained with
diminishing return and falling dividend. The increase in production cost to maintain the present level of productivity under
changing climatic condition may decrease the farmers net return and consequently that will discourage the farmer for further
investment in agriculture sector. According to NITI Aayog “Doubling real income of farmers till 2022-23 over the base year of
2015-16, requires annual growth of 10.41 per cent in farmers income”. Hence the present compulsion is not only to increase
agriculture production in sustainable manner but also lower down the expenditure involved so as to increase farmers net
income and prosperity.

Production cost trend of crops

The cost of production of major crops has increased from 1.7 to 2.5 fold in cropping year 2015-16 over 2009-10. It increased
significantly in sugarcane, jowar, groundnut, paddy, rapeseed/mustered and soybean i.e. 151, 140, 123, 105, 104 and 102 per
cent higher than the cropping year 2009-10, respectively (Anonymous, 2016"). Out of these crops sugarcane, paddy and jowar
are more fertilizer demanding crops. The increasing fertilizer use in these crops to maintain the level of productivity under
changing climatic condition might be the reason for rise in cost of production.

Strategies to reduce cost of production

The saving in cost of production is possible by use of locally available, low cost/ cost effective alternate input sources. The
farming practices that are governed by the principles of ecology have proved to be highly productive and sustainable in several
parts of the world. Among the agriculture inputs chemical fertilizer, micronutrients, growth regulators, intensive tillage,
chemical pesticides and hybrid seed are cost intensive inputs. Whereas, locally available organic sources of nutrients,
biofertilizers, green manuring, crop rotation, minimum tillage, bio-pesticides, GM crops and improved seed could act as cost
effective inputs in agriculture and may help to reduce the cost of production.

Need of cost effective nutrient supply system

The fertilizers consumption in India in terms of NPK has increased substantially from a mere 1.1 million tonnes in 1966-67 in
the pre-green revolution period to 26.7 million tonnes in 2015-16 to boost the productivity of crops so as to fulfil the demand
of increasing population. The all India average consumption of fertilizers has increased from 69.84 kg per ha in 1991-92 to
130.66 kg per ha in 2015-16 (Anonymous, 2016%).

A wide gap of 10 million tons exists between annual nutrient removal and addition under intensive cropping and irrigated
farming. Motsara (2002) reported that among the 3.6 million analyzed soil samples 63% are low, 26% are medium and 11%
are highly deficit in N. Whereas, 42% are low, 38% medium and 20% highly deficit in P. In case of K 13% are low, 37% are
medium and 50% are highly deficits. Micronutrients and secondary nutrients deficiencies are also increasing under intensive
cropping systems because of alone use of NPK in production system. Singh (2001) found that 49, 12, 5, 3, 33 and 13 per cent
of analyzed soil samples are deficit in Zn, Fe, Mn, Cu, B and Mo, respectively. Chemical fertilizers are estimated to contribute
on an average to the tune of 30% among critical inputs. Hence, deficit of nutrients to meet the crop demand has to come from
low cost sources other than chemical fertilizers so as to increase total factor productivity and farmers income.

Components of cost effective nutrient supply system

Several organic materials such as farmyard manure, green manure, city refuse, compost, forest litter, sewage sludge, industrial
waste water, domestic waste water efc. can be used as component of cost effective nutrient supply system. However, many of
them have one or the other limitations for their purposeful use. In India, sizeable proportion of the animal dung used as
domestic fuel in rural India and transportation need limits desired quantity of FYM. Specific efforts are involved in the
production of green manuring crops costing the land, labour and a crop season, which could have been utilized otherwise.
Even the production of good quality compost involves lot of efforts on the part of the farmer. Foul smell is very common in
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such wastes. Sewage sludge especially from industrialized area may pose a toxicity hazard due to heavy metals like nickel,
zinc, lead, copper and cadmium. In such situations, field crop residues in one or the other forms constitute the next largest
source of recyclable low cost nutrient source after livestock waste for the use in agriculture.

Crop residues

Crop residues are the parts or portion of a plant or crop left in the field after harvest, or that part of the crop that is not used
domestically or sold commercially or discarded during processing. Crop residues are excellent source of plant nutrients for the
reasons: They benefit the soil physically, chemically as well as biologically; required little or no transportation and can be
applied in situ; do not cost since they are produced along with the grains/produce and have no health hazard problem like
heavy metal contamination, salinity, sodicity or nitrate contamination.

Need of crop residue recycling

Crop residue recycling is necessary to improve the soil health, maintain the sustainability in crop production, bridge the gap
between demand and supply of fertilizers, dispose off agro-wastes in an eco-friendly way, reduce the cost of production,
conserve the natural resources and reduce the health hazards.

Availability and resource benefits of crop residues

Estimated crop residue based on 2015-16 yield data is 662.80 Mt of which 374.59 Mt is available for utilization, having
potential of supplying 6.93 Mt of (NPK) nutrient (on the basis of their availability) and fertilizer replacement value 3.46 Mt.
Out of total crop residue production, more than 2/3" comes from wheat (24.02%), rice (23.61%), and sugarcane (22.77%) and
less than 1/3™ from other crops. However, out of available crop residue for utilization major share comes from sugarcane
(40.29%), wheat (14.15%) and rice (13.91%). Thus these are the most important crops contributing maximum to crop residue
production in India (Table 1).

Table-1 : Estimated crop residues from different crops, their nutrient content, nutrient available for utilization and their
fertilizer replacement value (Mt = million tons) based on 2015-16 crop yield data (All India)

Crop Production®| Harvest | Total crop Crop Nutrient content** Nutrient potential (Mt)
(Mt) Index# residues residues (% on oven dry basis)
(M) avafi;ible N P K Total Fertilizer
utilization N+P+K® [replacement

(Mt)2 value®
Rice 104.32 0.40 156.48 52.11 0.70 0.09 1.15 1.011 0.505
Wheat 93.50 0.37 159.20 53.01 0.48 0.07 0.98 0.811 0.406
Sorghum 441 0.40 6.62 2.20 0.85 0.12 1.21 0.048 0.024
Pearl millet 8.06 0.40 12.09 4.03 0.44 0.10 1.14 0.068 0.034
Maize 21.81 0.40 32.72 10.89 0.82 0.09 1.25 0.235 0.118
Pigeonpea 2.46 0.21 9.25 3.08 1.07 0.16 1.55 0.086 0.043
Lentil 1.04 0.24 3.29 1.10 0.88 0.30 1.15 0.026 0.013
Gram 7.17 0.20 28.68 9.55 0.50 0.14 1.39 0.194 0.097
Groundnut 6.77 0.41 9.74 3.24 1.65 0.12 1.23 0.097 0.049
Soybean 8.59 0.38 14.02 4.67 1.40 0.25 1.48 0.146 0.073
Rapeseed & 6.82 0.25 20.46 20.46 0.42 0.28 1.69 0.489 0.244
Mustard
Sugarcane 352.16 0.70 150.93 150.93 0.45 0.08 1.20 2.611 1.306
Cotton 30.15 0.50 30.15 30.15 0.90 0.31 1.06 0.684 0.342
Potato 43.76 0.60 29.17 29.17 0.52 0.09 0.85 0.426 0.213
Total — — 662.80 374.59 — — — 6.932 3.466
*Crop production data from Anonymous (2016a).
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#Harvest index of rice, wheat, gram, pearl millet, maize, cotton, sugarcane, rapeseed & mustard, potato and sorghum from Bandyopadhyay
etal. (2001); lentil from Layek et al. (2014) ; pigeonpea from Gimhavanekar et al. (2017); groundnut from Meena et al. (2014) and soybean
from Jassal et al. (2017).

1. Total crop residue production calculated by formula = (Economic yield/ Harvest index) - Economic yield

2. Assuming that 2/3rd of the residue is used as feed for animal and other purposes and only 1/3rd is available for utilization except rapeseed
& mustard, sugarcane, cotton and potato residue.

**NPK content in residues of rice, wheat, sorghum, maize, groundnut, sugarcane and potato from Singhal and Atreja (1985); soybean from
Jain (2015); cotton from Thakur (2011); pigeonpea from Patil and Padmani (2007); pearl millet from Pawan Kumar (2004); lentil from
Ohari (2017); gram from Roy et al. (2014); rapeseed & mustard from Singh (2003).

3. Based on residue yield at (2).

4. Based on assumption that half of the total N+P+K is mineralized in a season.

Utilization of crop residues

Crop residues are utilized for different purposes since the inception of agriculture. During early days, rice and wheat straw
were used for various agricultural and horticultural uses, as feedstuffs, for pulp and paper industry, as fuel and chemicals, for
building and allied purposes and for craftwork and packaging. As the civilization advanced, scenario of utilization pattern also
changed. The uses for various residues are different in different states. Rice straw and husk is used as domestic fuel or in
boilers for parboiling rice in West Bengal. In Punjab and Haryana where rice residues are not used as cattle feed, large amount
of rice straw is burned in field. Sugarcane tops in most of the areas is either used for feeding of dairy animals or burned in field
for raising ratoon crop. Residues of groundnut are burned as fuel in brick kilns and lime kilns. Cotton, chilli, pulses and
oilseeds residues are mainly used as fuel for household needs.

Crop residue management

Crop residue management (CRM) is a cultural practice that involves fewer and/or less intensive tillage operations and
preserves more residues from the previous crop, is designed to protect soil and water resources and provide additional plant
nutrients and environmental benefits. CRM is generally cost effective in meeting conservation requirements and reducing fuel,
machinery, and labor costs while maintaining or increasing crop yields.

Practices of crop residue management
A. In-situ burning

With the wide adoption of combined harvesters, large quantities of crop residues are left in the field, which are rather difficult
to remove. For quick preparations of field for the next crops and for pest, disease and weed management farmers generally
prefer to burn the residues in field. Burning of crop residues causes substantial and immediate decrease in population of
beneficial bacteria and fungus in soil. Long-term burning permanently diminished the soil bacterial population by more than
50%, reduced total N and C and potentially mineralized N in the 0-15 c¢m soil layer. Burning increases the short-term
availability of some nutrients (e.g. P and K) and reduces soil acidity, but leads to a loss of other nutrients (e.g. N and S) and
organic matter.

Approximately 80-90% N, 25% of P, 20% of K and 50% of S present in crop residues are lost in the form of various gaseous
and particulate matters due to burning. About 131.86 Mt of crop residues are burnt in different states of India every year. To
which largest contributors are Uttar Pradesh (22.38 Mt), West Bengal (14.85 Mt), Punjab (13.30 Mt), Andhra Pradesh (12.60
Mt) and Maharashtra (10.96 Mt). In India burning of crop residues leads to loss of 0.70 Mt of nutrients per year (i.e. 0.394 Mt
N, 0.014 Mt P and 0.295 Mt K per year). Maximum loss of nutrient is occurred due to burning rice straw (0.45 Mt) followed by
wheat straw (0.14 Mt) and sugarcane trash (0.11 Mt). Among the different crop residues burned rice, wheat and sugarcane
contribute together 82% (40, 22 and 20 %, respectively) followed by cotton (8%), maize (3%), jute (3%), millets (2%),
groundnut (1%) and rapeseed & mustard (1%) (Jain et al., 2014).

It is estimated that 11.5 billion tons of CO, is released from biosphere to atmosphere by normal burning on site. Of this crop
residue shares 1.83 billion tons of CO, /annum (Perry, 1982). Enhanced CO, emission contributes to global warming.
Incomplete burning of organic material produces carbon monoxide, a poisonous gas. Its inhalation may sometimes be fatal.
India released 149240.6 Gg CO,, 9062.8 Gg CO, 6.9 Gg NOy, 246.2 Gg SO, and 128.0 Gg NH; in atmosphere through crop
residue burning per year. Besides this, 39.4 Gg of NMVOC (non-methane volatile organic compounds), 1546.5 Gg of NMHC
(non-methane hydrocarbon), 14.7 Gg HCN, 2.4 Gg PAH (polycyclic aromatic hydrocarbons), 384.1 Gg PM, s and 1280.6 Gg
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TPM also released in year due to residue burning (Jain et al., 2014). Ash production due to burning of crop residue decreases
effectiveness of applied herbicides in burnt plot because burnt residue absorbs the herbicide (Ramusseen & Smiley, 1989).

B. In-situ incorporation

Crop residue can be incorporated in the soil with tillage before sowing of succeeding crop. However, their decomposition is
highly influenced by soil properties, temperature and moisture regime. Immobilization of N in crop residue by soil microbes
during decomposition leads to decline in availability of N. Under water logged conditions decomposition of crop residue leads
to the formation of volatile acids (acetic and propionic acid), which can be phytotoxic. Besides the C: N ratio, other
biochemical characteristics like initial N concentration, lignin, polyphenols and soluble C compound present in residues are
also the key indicators of decomposition.

Similarly method of placement also affects the rate of decomposition of crop residue and nutrient release. Yadvinder-Singh et
al. (2010) described the rice residue decomposition by first-order exponential. According to them incorporated rice residue
lost about 80% of its initial mass at the end of decomposition cycle (140 days), leading to a decomposition rate (k) of 0.21-0.24
day ™' that was about three times as fast as that in the surface-placed residue (0.078 day ). About 50-55% of the rice residue
placed at the soil surface not decomposed at the time of wheat harvest. Soil incorporation of crop residue is beneficial in
recycling of nutrients. But residue having high C:N ratio needs to be corrected by applying extra fertilizer N at the time of
residue incorporation during initial years until the required pool of N in soil not maintained.

Further, size reduction of crop residue is also the option to hasten the rate of decomposition. The smaller the size of crop
residues, the greater the surface area for microbes to act more efficiently. Most crop residues need some kind of shredding or
chopping for convenient incorporation in the soil and proper microbiological decomposition; such as rice straw, sugarcane
trash, sunflower and safflower stover efc. At the same time, effective mechanical means to accomplish this task is required in
order to make plant residue recycling a popular practice.

A crop grown immediately after the incorporation of residues suffers from N deficiency caused by microbial immobilization
of soil and fertilizer N in the short term. The duration of net N immobilization and the net supply of N from crop residues to a
subsequent crop depend upon decomposition period prior to planting next crop, residue quality, and soil environmental
conditions. Hence for proper management of soil incorporated crop residues, the type (decomposition rate) and quantity of
crop residue, nutrient requirement of subsequent crop, available nutrient in soil and soil moisture need to be consider.

Das et al. (2001) in his two year study observed that incorporation of either rice or wheat crop residue to rice field in
rice-wheat sequence cropping positively affects the bulk density, hydraulic conductivity, CEC, organic carbon and available
NPK status of soil. Kachroo and Dixit (2005) found that recycling of residues significantly increase the soil microbial count
over no residue incorporation. They also reported that addition of biological decomposer (7richoderma viride) and or N along
with residue hasten the rate of decomposition and reduce the immobilization of nutrients and improve its availability in short
span of time.

C. Compost from crop residues

Composting is the biochemical breakdown of organic substances to humus like substance with narrow C: N ratio, less bulky
and comparatively stable than the parent compound. In situations, disallowing adequate decomposition period for the soil
incorporated residues; the residues should be managed through composting during the crop season. The rate of composting is
faster in crop residue having low (< 30) C: N ratio (Yadav et al. 2005). Sarma et al. (2013) reported that composting of crop
residues for 90-100 days considerably reduced C: N ratio and make it feet for application in intensive cropping system where
period between sowing windows of two crops is less. Further, composting makes the crop residue a important source of N and
replace fertilizer N to considerable extent and thus reduce farmers expenditure.

D. Crop residue as surface mulch

The reflectivity of heat and water transmission characteristics of mulched soil are quite different than its bare counterpart.
Proper use of crop residue is an effective mean for reducing runoff, erosion, nutrient loss and transport of sediment to stream.
The beneficial effect of crop residue mulch on soil moisture and temperature changes, influences different plant process like
seed germination, seeding emergence and root growth which in turn determine growth and yield of crops and farmers income.
Rana et al. (2006) found that application of FYM @ 5 t/ha + Dust-mulch + Straw mulch to maize + green gram intercropping
system increased the maize equivalent yield by 25.43 per cent over no mulch condition. Similarly, Gupta and Bhan (1997)
reported that application of paddy straw as mulch @ 3 t ha™ to maize in maize-mustered sequence, significantly increased the
yield of both maize and mustered.
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Adequately managed residue

Adds organic matter, which improves the quality of the seedbed and increases the water infiltration and retention capacity of
the soil. Fixes carbon by capturing carbon dioxide from the atmosphere and retaining it in the soil. Buffers the pH of the soil
and facilitates the availability of nutrients. Feeds the carbon cycle of the soil. Captures the rainfall and thus increases the soil
moisture content, protects the soil from being eroded and reduces the evaporation of soil moisture.

Badly managed Residues

Provoke an unequal drying of the soil and thus a delay in the warming-up of the seedbed or uneven germination of the crop.
Interfere with sowing, fertilizing activities and hinder the emergence of seedlings.

CONCLUSION

Crop residue are important source of nutrients and has fertilizer replacement potential to considerable extent if properly
managed beside its positive effect on soil physical, chemical and biological properties and environment. Crop residues, either
partly or entirely should be used for resource conservation for ensuring the country’s food security, making agriculture
sustainable, soil resource base healthy and raise farmers income.

REFERENCES

1. Anonymous, (2016%). Agricultural Statistics at Glance, 2016. Government of India Ministry of Agriculture & Farmers Welfare;
Department of Agriculture, Cooperation & Farmers Welfare; Directorate of Economics and Statistics, New Delhi. Pp 89-141,
346-360.

2. Bandyopadhyay, S.K., Pathak, H., Kalra, N., Aggarwal, PK., Kaur, R., Joshi, H.C., Choudhary, R. and Roetter, R.P. (2001). Yield
estimation and agro-technical description of production systems. In Land Use Analysis and Planning for Sustainable Food Security:
With an Illustration for the State of Haryana, Aggarwal, PX., Roetter, R.P., Kalra, N., Van Keulen, H., Hoanh, C.T. and Van Laar,
H.H. (Eds.), Indian Agricultural Research Institute, New Delhi, India, & International Rice Research Institute, Los Banos, Wagningen
University and Research Centre, Wagningen. Pp. 161-189.

3. Das, K., Medhi, D.N. and Guha, B. (2001). Recycling effect of crop residues with chemical fertilizers on physico chemical properties
of soil and Rice yield. Indian J. Agronomy, 46(4): 648-653.

4. Gimhavanekar, V.J., Mane, A.V., Burondkar, M,M,, Kasture, M,C, and Desai, S.S. (2017). Influence of paclobutrazol on dry matter
production and yield attributes of pigeonpea (Cajanus cajan (L.) Millsp) under Konkan condition. International Journal of Chemical
Studies, 5(5): 1201-1205.

5. Gupta D.K. and Bhan, S. (1997). Effect of In-situ moisture conservation and fertilization on yield, quality and economics of maize
mustard cropping system under rainfed condition. /ndian J. Soil Cons,. 25(2):133-135.

6. Jain Niveta, Arti Bhatia and Pathak, H. (2014). Emission of Air Pollutants from Crop Residue Burning in India. Aerosol and Air Quality
Research, 14: 422-430.

7. Jain, R.C. (2015). Response of soybean [Glycine max (L.) Merrill] to lime based integrated nutrient management and mulching on
nodulation, nutrient contents and yield in clay loam soil. Current World Environment, 10(2): 707-709.

8. Jassal, R.K., Singh, H. and Kang, J.S. (2017). Yield and yield attributes of soybean (G/ycine max L.) as affected by seed priming. /nt. J.
Curr. Microbiol. App. Sci., 6(12): 4285-4293.

9. Kachroo, D. and Dixit, A.K. (2005). Residue-management practices using fly ash and various crop residue for productivity of
rice-wheat cropping system under limited moisture conditions. Indian J. Agronomy, 50(4): 249-252.

10. Layek, J., Chowdhury, S., Gi, R. and Das, A. (2014). Evaluation of different lentil cultivars in lowland rice fallow under no-ttill system
for enhancing cropping intensity and productivity. Indian Journal of Hill Farming, 27(2): 4-9.

11. Meena, R.S., Yadav, R.S. and Meena, V.S. (2014). Response of groundnut (4rachis hypogaea 1.) varieties to sowing dates and NP
fertilizers under Western Dry Zone of India. Bangladesh J. Bot., 43(2): 169-173.

12. Motsara, M.R. (2002). Available nitrogen, phosphorus and potassium status of Indian soils as depicted by soil fertiliser maps. Fert.
News, 47(8): 15-21.

13. Ohari, A.S. (2017). Effect of Micronutrients and biofertilizers inoculation for increasing nutrient use efficiency in lentil (Lens culinaris
Medik.). M.Sc. (Agri.) Thesis (Un pub.) submitted to Rajmata Vijaya Raje Scindia Krishi Vishwa Vidyalaya, Gwalior. Pp 38-44.

14. Patil, A.B. and Padmani, D.R. (2007). Nutrient uptake pattern of pigeonpea (Cajanus cajan) as influenced by integrated nutrient
management. Internat. J. Agric. Sci., 3(2): 176-178.

15. Pawan Kumar (2004). Integrated nutrient management in pearl millet-wheat cropping system. Ph.D. (Agri.) Thesis (Un pub.) submitted
to Chaudhary Charan Singh Haryana Agricultural University, Hisar. Pp 76-82.

16. Perry, A M. (1982). Carbon dioxide review, Edited by W.C. Clark, Oxford, Univ. Press, New york, pp.335.

68 Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur;
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India



International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

Ramusseen, P.E. and. Smiley, R.W (1989). Long term management effect on soil productivity and crop yields in semi-arid region of
eastern Oregeon. Station Bulletin 675: Columbia Basin. Agril. Res. Stn., Pendleton, Oregeon. pp.57.

Rana, K.S., Shivran, R.K. and Kumar, A. (2006). Effect of moisture conservation practices on productivity and water use in maize based
cropping system under rainfed conditions. Indian J. Agronomy, 51(1):24-26.

Roy, R., Singh, A. and Kang, J.S. (2014). Yield and quality of chickpea (Cicer aerietinum) varieties as influenced by different planting
techniques. Legume Res., 37(3): 294-299

Sarma, U.J., Chakravarty, M. and Bhattacharyya, H.C. (2013). Quantitative estimation of crop residues, their NPK potential and
manurial value. Agric. Sci. Digest., 33(4): 309 — 312.

Singh, M.V. (2001). Evaluation of current micronutrient stocks in different agro-ecological zones of India for sustainable crops
production. Fert. News, 42(2): 25-42.

Singh, S.P. (2003). Sulphur nutrition of rapeseed and mustard varieties and its residual effect on rice. Ph.D. (Agri.) Thesis (Un pub.)
submitted to G.B. Pant University of Agriculture and Technology, Pantnagar. Pp 87.

Singhal, K.K. and Atreja, P.P. (1985). Crop residues — potential and prospects. Indian Dairyman, 37(12): 556-573.

Thakur, M.R. (2011). Optimization of nutrient requirement and plant geometry for Bt and non Bt cotton. Ph.D. (Agri.) Thesis (Un pub.)
submitted to Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola. Pp 261-280.

Yadav, A.K., Sarita Mowade, Deoghare, V.Y. and Shukla, A.K. (2005). Production and quality control of organic inputs (A Training
Manual), Regional Centre of Organic Farming, Department of Agriculture and Cooperation, Ministry of Agriculture, GOI, Nagpur,
Maharashtra.

Yadvinder-Singh, Gupta, R.K., Jagmohan Singh, Gurpreet Singh, Gobinder Singh and Ladha, J.K. (2010). Placement effects on rice
residue decomposition and nutrient dynamics on two soil types during wheat cropping in rice-wheat system in north-western India.
Nutr. Cycl. Agroecosyst, 88: 471-480.

Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur; 69
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India



International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

IMMUNOSUPPRESSIVE DISEASES OF POULTRY: A THREAT TO POULTRY INDUSTRY

P. Bhatt, G. Krishan' and A.K. Singh®
Veterinary Clinics, College of Veterinary and Animal Sciences, GBPUAT, Pantnagar, Uttarakhand, India
'Department of Animal Husbandry, Govt. of Himachal Pradesh ‘Department of Veterinary Medicine

Poultry in an environment of production can be exposed to different infectious diseases or non infectious agents that impair the
immune status and thus erode general health and welfare, and reduce their genetic and nutritional potential. Innate immunity
can be affected by different physiologic events related to hatching and to environmental factors during the initial stages of life
like ammonia exposure, foodborne mycotoxins, and suboptimal nutrition etc. Infectious bursal disease (IBD), chicken
infectious anemia (CIA), and Marek’s disease (MD) are major infectious diseases that increase susceptibility to viral,
bacterial, and parasitic diseases and interfere with acquired vaccinal immunity. Enteric viral infections can be accompanied by
atrophic and depleted lymphoid organs, but the immunosuppressive features are modestly characterized. Some reoviruses
cause atrophy of lymphoid organs and replicate in blood monocytes. Other virulent fowl adenoviruses have
immunosuppressive capabilities. Newcastle disease can damage lymphoid tissues and macrophages. Concurrent infection
with avian pneumovirus hinders the mucociliary functions of the upper respiratory tract and increases the opportunistic
bacterial pathogens. Identification of immunosuppression involves detection of specific diseases using various diagnostic tests
such as serology, etiologic agent detection, and histopathological procedures. Controlling spread of immunosuppressive
diseases in poultry farms can be achieved mainly by minimizing stress, reducing exposure to infectious agents through
biosecurity, and increasing host resistance to infectious immunosuppressive diseases by vaccination (Hoerr, 2010). Apart from
these short term measures genetic selection for resistance to immunosuppressive diseases can be practiced against all
infectious agents and it has been found useful in reducing Marek’s Disease outbreaks.

INFECTIOUS BURSAL DISEASE

Infectious bursal disease is a highly contagious disease which affectsthe immune system of young chickens. Infectious Bursal
Disease Virus (IBDV) belongs to Birnaviridae family and causes the destruction of the lymphoid organs in particular the bursa
of Fabricius, where B lymphocytes mature and differentiate. The target cell of the virus is the B lymphocyte in an immature
stage, and the infection, when not fatal, causes an immunosuppression (Sharma et al., 2000).Mortality usually begins on the
third day of infection, reaches a peak by day four, then declines rapidly, and the surviving chickens recover a state of apparent
health after five to seven days. The severity of disease relies on the age and breed sensitivity of the birds, the virulence of the
affected strain, and the degree of passive immunity. In acute infection, the birds are exhausted, prostrated, dehydrated, suffer
fromdiarrhea, and feathers are ruffled. Although the other lymphoid organs are affected the principal target of the virus is the
bursa of Fabricius, which is the reservoir of B lymphocytes and the viral infection causes cytolysis of actively dividing B cells
in birds. Due to high mutation rate Infectious bursal disease virus may give rise to viruses of modified antigenicity with
increased virulence subsequently. Interference by parental antibodies in vaccinated birds has reduced the efficacy of the
control programmes in poultry industry.

CHICKEN INFECTIOUS ANEMIA

Chicken Infectious Anemia Virus (CIAV) is a Gyrovirus belonging to the Circoviridae family and is extremely resistant to
disinfectants and can withstand temperatures of 80°C (174°F) for 15 minutes. CIAV impairs the thymus activity thus affects
immune status in young chickens and cause major production losses in broiler industry. The infection occurs naturally when
breeder flocks without any previous exposure to CIAV become infected just before or during egg production (Dhama et al.,
2008). CIAV is transmitted vertically to next progeny under these circumstances and develop the disease symptoms, including
atrophy of thymus, hemorrhages and “blue wing disease”, from 10-14 days of age (Wani ef al., 2014). CIAV can also spread
horizontally to broiler progeny of immune broiler breeders if environment becomes contaminated. Both clinical and
subclinical CIAV infections remarkably affect the performance and profitability of commercial broilers. CIAV infections
flares up other secondary infections and increase the losses (McNulty ez al., 1991). Chicken infectious anemia in modern times
is largely controlled by exposing the hens to CIAV prior to the onset of lay. The hen develops antibody to CIAV that is
transferred to subsequent chicks and protects them, even though the hen may continue to shed CIAV through the reproductive
tract.

MAREK’S DISEASE

Marek’s disease, a multifaceted disease most widely recognised by the induction of a rapid and extensive malignant T-cell
lymphoma is caused by highly oncogenic alphaherpesvirus that causes high economic losses in poultry production. Besisde
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acute death or extensive tumor formation, this virus induces immunosuppression thus increasing the susceptibility of chickens
to other pathogens (Biggs and Nair, 2012). The sequence of various events after infection with an oncogenic MDYV in
susceptible birds can be divided into the following stages; a) early cytolytic infection, b) latent infection, ¢) late cytolytic
infection with immunosuppression, and d) neoplastic transformation. Marek’s Disease Virus (MDV) replicates in chicken
lymphocytes and establishes a latency infection within CD4" T cells and results in immunosuppression (Payne and Venugopal,
2000). Besides being an issue of animal health and welfare, it increases the need for treatments and also for the frequency of
vaccination against multitude of pathogens, as MDV infection was shown to strongly reduce vaccine responses against other
viruses. Prevention of MD involvesthe vaccination with monovalent or multivalent live virus vaccines belonging to various
species or serotypes. Vaccines are administered as injections either during the hatch or, increasingly, in ovo at 17-19 days of
incubation.

REOVIRUS INFECTION

Among the variety of disease conditions which are caused by avian reovirusesin chickens the most important is viral
arthritis/tenosynovitis which is predominantly a disease of broilers and is an important cause of leg weakness and lameness
due to swelling of one or both hock (tibiotarsal-tarsometatarsal) joints, which are main load-bearing joint in the birds. The
condition is more common in the birds of sixteen weeks of age, with a higher incidence among birds of approximately seven
weeks of age. Morbidity is variable but usually below 10% and mortality is low. Affected joints are swollen and inflamed and
in the most severe cases, rupture of the gastrocnemius tendon and erosion of the articular cartilage occur. Reovirus infection in
chickens does not compromise the functional capabilities of T-cells, but induces suppressor macrophages that inhibit T-cell
function and lead to immunosuppressive effect because reoviruses can replicate in monocytes but not in lymphocytes (Pertile
et al., 1996).

RETROVIRUS INFECTION

Retroviruses (REV) cause syndromes such as leukaemia, acquired immunodeficiency syndrome and neurodegenerative
disorder in birds (Nakamura ez al., 2014). Avian leukosis virus and reticuloendotheliosisvirus avian species cause various
problems such as tumours, immunosuppression with reduced productivity, and other production related problems in affected
birds.The myeloblastosis straininduces theosteopetrosis caused atrophy of lymphoid organs, and reduced macrophage
function and bacterial clearance, whereas erythroblastosis strain cause thymus atrophy and decreased T-cell functions (Payne
and Nair, 2012).Reticuloendotheliosis virus (REV) causes a number of disease syndromes in poultry like 1) Runting disease
syndrome involving atrophy of bursa of Fabricius and thymus resulting in cellular and humoral immunosuppression, 2)
Chronic lymphoid neoplasms which involves lymphoid organs and 3) Acute reticulum cell neoplasia (reticuloendotheliosis)
occurs due to defective strain of REV which is highly oncogenic, inducing a widespread proliferation of primitive
mesenchymal or reticuloendothelial cells (Payne and Venugopal, 2000). Vaccines are not used against REV infection and no
genetic resistance to infection has been recognized for control measures.

ENTERIC INFECTIONS

Enteric diseases tend to predominantly affect young birds, however, they may occur in all age groups, which increases
susceptibility to other diseases, decreases feed conversion efficiency and prolongs the time to market. Viral enteritis
syndromes in chickens and turkeys (runting stunting syndrome (RSS); poultry enteritis and mortality syndrome (PEMS))
involve one or more etiologic viruses, and contributing management issues, such as short down time between flocks (De Wit
et al., 2011). Astrovirus, rotavirus, parvovirus and others have been identified in young broilers (aged seven to 14 days) and
young turkeys exhibiting the signs of diarrhoea and growth reduction, although pathogenesis is not known. Interference with
normal feeding behaviour and interrupted nutrition could contribute to atrophy of the lymphoid tissues. Hepatotoxic effects of
certain toxins contribute to immunosuppression in affected chicks. Lymphocyte depletion in lymphoid tissues occurs in
turkeys with PEMS (Jindal ef al., 2010). Turkey enteric coronavirus is associated with PEMS and turkeys inoculated with
coronavirus and E. coli cause necrosis of lymphocytes and their depletion in the bursa. Thymus atrophy with lymphocyte
necrosis and depletion of lymphoid organs, and corresponding reductions in lymphocyte subpopulations in circulating blood
is associated with PEMS, and it occurs in turkeys inoculated with Astrovirus. Infection of chickens and turkeys with
parvoviruses may have a role in naturally occurring enteric infections.

OTHER DISEASES

Among other viruses of chickens New Castle Disease virus causes necrosis and depletion of lymphocytes from lymphoid
organs, and apoptosis of peripheral blood lymphocytes and mononuclear cells, that increases the susceptibility to secondary
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bacterial infections. Avian Pneumovirus impairs the protective clearance mechanism of upper respiratory tract of birds by
replicating and causing cytopathology in the upper respiratory epithelial cells. The mechanism of immunosuppression appears
to affect innate respiratory immunity primarily than acquired immunity. Pneumovirus infection increases the bacterial
infection of the lung and air sacs, and worsens the condition of birds (Hoerr, 2010). Chickens with pneumovirus infections
become more susceptible to E. coli and Ornithobacteriumrhinotracheale (Majo et al., 1997). This can manifest as swollen head
syndrome with rhinitis, sinusitis, facial cellulitis and edema, and inflammation of the cranial air spaces. E. coli infections alone
can cause the depletion of lymphocytes from bursa and thymus in affected chickens (Hoerr, 2010).

Certain non infectious agents also lead to immunosuppression in the birds like feed imbalance (deficiency of Vitamin E, A and
C), presence of certain mycotoxins (Aflatoxin B1, Ochratoxin A and Trichotecene mycotoxins), increase ammonia content in
the poultry house and stress due to change in climate, transportation etc. (Glaser & Kiecolt-Glaser, 2005). These factors alone
may be responsible for immunosuppression, but most of the time several of them may act synergistically (Hoerr, 2010).

CONCLUSION

In recent scenario, MD, IBD and CIA are three major diseases in poultry which causes immunosuppression. MD outbreaks are
under control by the use of vaccines. However, controlling IBD and CIA infections in poultry flocks is still a big challenge due
to their subclinical nature and areusually detected along with other secondary infections during diagnosis. Characterization of
the new emerging immunosuppressive agents (e.g. enteric viruses), their pathogenesis single and/or in combination and
methods for prevention and control should be the future target.Strategies to control immunosuppression in broilers and
commercial layers are largely based on vaccination programs for breeders and broiler progeny, management to minimize stress
during rearing, genetic selection for resistance against opportunistic pathogens and strict biosecurity measures.
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MANAGEMENT OF INSECT PESTS OF RICE IN MEDIUM LAND IN PALAMAU REGION OF
JHARKHAND

Nazrussalam
Zonal Research Station, Chianki, Palamau-822102 (Birsa Agricultural University, Ranchi) Jharkhand

Rice cultivation is supposed to exist from 7000 years ago in the Chang Jiang delta of China. It requires high temperature
27-30°C and high rainfall about 1000 mm. Ninety percent of the world’s rice is grown in East and South Asia. Rice is principle
food crop half the population of the world. Thailand and Myanmar are the traditional leader in rice exports in the world.

Rice (Oryza sativa L.) is the major staple food in Asian country including India and Jharkhand. Rice particularly in India

remains on the lower side due to many abiotic and biotic constraints (Behura et.al. 2011).Insect pests attack the rice crop from
the time nursery bed is prepared until harvest. The pest incidence occur least on early transplanted rice as compared to late
transplanted. Rice is attacked by more than one hundred insect pests, and twenty of them cause economic damage (Pathak,
1977; Arora and Dhaliwal, 1996).rice is mainly grown during the kharif season in Palamau region of Jharkhand. The major
insect pests that cause significant yield losses in India and Jharkhand are rice stem borer, leaf hoppers, plant hoppers, leaf
folder, gall midge, hispa, gundhi bug, green leaf hopper, case worm and army worm. Hoppers cause direct damage as well as
transmit viruses also. The yellow stem borer (Scirpophaga incertulas, Walker) Lepidoptera; Pyralidae is generally considered
the most serious pest of rice worldwide, occur and infest plants from seedling stage to maturity. It is reported throughout India
and is consi It is the predominant species in many countries including India and Jharkhand. Scirpophaga incertulas is also
major pest of deep water rice in eastern India, Bangladesh and Thailand causing more than 20 % yield loss in many fields.
Twelve percent of pesticides sold worldwide are applied to rice crop, no other single crop accounts for as much pesticide use
(Wood burn, 1990).

Major pests of rice in India and Jharkhand

Common Name Scientific Name Family Order
Yellow rice stem borer Scirpophaga incertulas Pyralidae Lepidoptera
White rice stem borer Scirpophaga innotata Pyralidae Lepidoptera
Striped rice borer Chilo suppressalis Pyralidae Lepidoptera
Dark headed rice borer Chilo polychrysus Pyralidae Lepidoptera
Pink borer Sesamia inferens Noctuidae Lepidoptera
Green Leaf hopper Nephotettix virescens Cicadellidae Hemiptera
Zigzag leaf hopper Recilia dorsalis Cicadellidae Hemiptera
White rice leaf hopper Cicadella spectra Cicadellidae Hemiptera
White backed plant hopper Sogatella furcifera Delphacidae Hemiptera
Brown plant hopper Nilaparvata lugens Delphacidae Hemiptera
Green stink bug Nezara viridula Pentatomidae Hemiptera
Rice bug Leptocorisa acuta Coreidae Hemiptera
Rice grasshopper Hieroglyphus banian Acrididae Hemiptera
Whorl maggot Hydrellia philippina Ephydridae Diptera
Leaf feeder
Rice gall midge Orseolia oryza Cecidomyiidae Diptera
Rice case worm Nymphula depunctalis Pyralidae Lepidoptera
Rice leaf folder Cnaphalocrocis medinalis Pyralidae Lepidoptera
White leaf hopper Cofana spectra Cicadellidae Hemiptera
Rice hispa Diladispa armigera Chrysomelidae Coleopera
Root Feeder

Rice root weevil Echinocnemus oryzae Curculionidae Coleopera
Rice root aphids Tetraneura nigriabdominalis Aphididae Homoptera

Major insects becoming less important in India :
Rice stem borer, Swarming caterpillar, Brown planthopper, Rice gall midge
Minor insects becoming more important in India :

Whitebacked planthopper, Rice leaffolder, Rice root weevil, Rice bug, Rice whorl maggot, Rice hispa, Rice case worm
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Integrated approach for management of insect pests of rice in Jharkhand and India :

Selection of Varieties : Rice varieties should be selected as resistant to major insect paste and diseases. If multiple resistant
varieties are not available, local variety resistant or tolerant should be selected to most severe pest of the area.

In absence of resistant or tolerant, early-maturing varieties should be selected for cultivation. It may escape the damage of late
coming pests.

The resistant/tolerant varieties of rice against major insects and diseases are mentioned in tabular form as below :

Resistance/Tolerance varieties of rice suitable for cultivation of Jharkhand and India

Variety Duration Released & Productivity Resistance/ Tolerance (against)

(days) Notified (Q/ha) Insects Diseases
Sahbhagidhan 100 2008 & 2011 38-45 SB, LF LB, BS,SR
Kamesh 110 2008 30-35 GM, WBPH, SB, LF BS, B
Vandana 90-95 1992 & 2002 35 - B & BS
Satyabhama 105-100 2012 28-47 HSB, LF, WM, WBPH, | LB, RTV

BPH, GM, RH, RT
Pyari 115-120 2011 40 YSB, LF LB, NB, BS, B
CR Dhan 201 110-115 2012 38 SB, LF, WM, RT LB, SR
CR Dhan 202 110 2012 37 SB, WM, RT LB, BS, SR
Satabdis 120 2000 40-50 - BLB, SB, SR
Naveen 115-120 2005 & 2006 40-50 in Kharif SB B, BS
50-60 in Rabi
Rajalaxami 125-135 2005-2006 70-75 SB, BPH, WBPH, GM LB, BLB
Ajay 125-135 2005 & 2006 70-75 SB, BPH B, RTV, BLB
Satya Krishna 135 2008 & 2011 50-60 GM, LF, YB, BPH, WBPH LB, SR, RTV, BS,
SB

Improved lalat 130 2012 45-50 GM, SB BLB, LB, SR, RTV
Improved 130 2012 40-50 BPH, SB BLB
Tapaswini
Chandan 125 2008 55-60 YSB B, BLB, SB
Swarna Sub-1 143 2009 50-55 All insects All disease
Durga 155 2000 45 BPH BLB, SR
Varshadhan 160 2012 33 WBPH NB, BLB, SR
CR Dhan 500 160 2012 33 RT, LF, GM, XSB LB, NB
Jayantidhan 160 2011 & 2012 46 XSB, LF, WM, RT SBB, SR, RTV
CR Sugandha 150 2012 & 2013 45-50 GM, XSB NB.,SR
Dhan 907
Purnabhog 140-145 2012 45-50 GM, YSB NB,SR
Jaldi Dhan-13 90-95 2006 60 Tolerance against major insects and diseases
PNR-546 110 2006 66

* YSB-Yellow stem borer, GM - Gall midge, LF-Leaf folder, BPH -Brown Plant hopper, SB-Stem borer, WBPH-Whitebacked
plant hopper, RT-Rice thrips, RH-Rice hispa, WM-Whorl maggot, BLB-Bacterial leaf blight, LB-Leaf blast, SR-Sheath rot,
RTV-Rice Tungro Virus, BS-Brown spot, SB-Sheath blight, NB-Neck blast.

Raising Insect free nursery : Nursery should be raised away from light source. Nursery beds should be prepared with smaller
width so that insects or their egg mass could be detected by sitting on the bunds and destroyed mechanically.

Transplanting at right time : Transplanting of seeding at recommended time for the area have been found very effective in
reducing the menace of stem borer. Staggered planting help insects to multiply fastly due to availability of favorable stage of
crop for longer duration.

Cultural control

e The Wide spread practice of clipping the seedlings before transplanting greatly reduces the carryover of eggs from the
seed bed to the transplanted fields.
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This method is effective only when older seedlings are transplanted.

Optimal rates of application of Nitrogenous fertilizer in split doses should be applied.
In case of rice bug, weed sanitation and eradication of alternate hosts should be done.
Staggered planting should be avoided.

Early-maturing varieties should be selected.

Very early or vary late planting should be avoided.

Biological control

Most biological control of stem bore in India comes from indigenous predators, parasites and entomopathogens. The
most common egg parasitoid is Trichogramma japonicum

Five to six releases of egg parasitoid, Trichogramma japonicum @ 1, 00,000 adult parasites per hectare starting from 15
days after transplanting, in a crop season is effective and economical also.

The adult moths are attacked by several spiders while resting on foliage or are caught in webs while flying. Dragon flies
and birds are also effective daytime predators, bats are active at dusk.

Chemical control

Before sowing apply fipronil 0.3 G @ 25.0 Kg/ha in the soil. When ETL reaches up to 5-10 % dead heart in vegetative
stage, 5 % chaffy earhead per square meter in reproductive stage or one adult/egg mass, spraying should be applied with
chlorpyriphos @ 2.0 ml/L. of water twice at 10 days interval.

Dipping the seedling root in 0.02% chlorpyriphos + 1% urea for 4 hours also protect it from stem borer.

Seed soaking in 0.05% imidacloprid emulsion before sowing followed by nursery drenching with imidacloprid emulsion
@ 75 g a.i./ha 5 days before pulling seedling or

Drenching with emulsion of fipronil @ 100g or thiomethoxam 75 g a.i./ha 5 days before uprooting of seedlings is known
to check the infestation several insects in nursery and early stage.
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African Spider Plant (Gynandropsis pentaphylla (L.) Brig.); syn to Cleome gynandra (L.) Brig., Capparaceae member is an
emerging cukaryotic plant with immense fundamental research potentialities surpassing several areas such as population
ecology; seeds germinate following first rains in most areas and colonize earliest. In almost a fortnight, it starts flowering and
disappear in about two month’s period. In fact, the seeds which are dispersed to soil are viable and dormant up to 8§ months.
Temperature dependent dormancy has been hypothesized which needs substantiation. However, preliminary studies on
dormancy indicated that older seeds germinate better (70%) as against fresh seeds (20%). Fresh seeds (2 months) proved to
possess more physiological dormancy when compared with the older seeds (12 months). The fresh seeds also showed a much
erratic pattern of germination. These seeds were primed with different treatments. The treatments to successfully break
dormancy in fresh seeds of Gynandropsis pentaphylla were; GA; (250ppm), Ethrel (50ppm and 100ppm) and water. For
matured seeds, a higher germination percentage was obtained when the seeds were primed with KNO; (0.1 and 0.2%), GA3
(50 and 250ppm), H,SO,4 (30 mins) and oven (12 hours). Seed dormancy linked to pollination; self or cross can have a
dramatic influence on the survival of the species. Intriguingly, owe to such a behaviour, it was anticipated that the seeds of
Gynandropsis must possess antifungal property to safeguard the seeds in the soil. Interestingly, out of 45 plant extracts tested
on yeast, the seed extracts of Gynandropsis have given maximum inhibition upholding the hypothesis. Further, a 20 KD
protein was isolated; it is believed that it has a high utility in pharmacology more precisely in preparation of ointments against
skin diseases. The sequencing of the protein is in progress with a hypothesis of isolating geographical variant which has best
inhibition.

In Pollination Biology, it serves as a unique model of pollination system where the plant tries to exploit selfing and crossing by
altering the sex expression in flowers producing bisexual first than males than protogynous again followed by male flowers,
spatial and temporal sequence, thus creating two clear zones of pod bearing of which the basal pods arise due to autogamy
while the upper zone pods arise from allo/xenogamy thus exploiting selfing first followed by siring through xenogamy at a
later stage in a temporal mode. Stressed plants exhibit an altered pattern of emergence of flowers where bisexual
homogamous flowers proportion will reduce followed by unisexual male flowers; the protogynous flowers will disappear
completely. This further clarify that the seeds are set through only autogamy. Probably this is the reason that plants, in a
locality, are uniform hence it is believed that they might have originated through selfing. Additionally, these plants are
associated absolutely with human habitats; the reasons are obscure. But requirement of some microorganisms which are
found/associated with human waste or sewage cannot be precluded. The adaptive significance can be realized through
reproductive assurance and also linked to dormancy. For instance, autogamous seeds help in continuity of the generation but
those that arise due to xenogamy shall increase the variability. Our study showed that the flowers in G: pentaphylla open in the
evening at around 17:00 hours up until the early morning hours. The plant is pollinated predominantly by wind, but it is also
pollinated by insects, which include: the Apis cerena indica (honey bee) and anthophorid bee, which visit both the anther sand
petals of the flowers. Flower manipulative experiments indicated that the selfing flowers may not be solely dependent on self
pollen, but there is, to some extent, a possibility of geitenogamy or even xenogamy, which could be further investigated. And
from comparisons of the reproductive success components a germination media with 15% sucrose concentration was found to
be optimum for pollen germination, while there was no difference between the pollen from the different mechanisms, also with
the pollen deposition patterns on the stigma of different flowers. Even though the protogynous mechanism may have had a
higher success rate in terms of pod formation, but the number of seeds per pod produced by the selfing mechanism was a
threefold when compared to those produced by the protogynous mechanism. Using SSR primers, it was established that the
seeds produced in basal zones arise due to autogamy while upper zone are due to xenogamy. However, the dormancy linked to
selfing and crossing is poorly understood; nevertheless the fresh seeds are dormant while older seeds are less dormant has
been established. One of the hypotheses that are being tested is the level of dormancy between seeds sired through autogamy
vs xenogamy as a survival strategy; crossing induces seed dormancy than selfing or vice versa. Intriguingly, the differential
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sex expression patterns, in a temporal way, can also serve a good model for molecular study in the form of SAGE: Sequential
Analysis of Genome Expression which can have a high significance in understanding male sterility systems in crop plants.

Except stem, most parts (leaves, tender pods, roots, flowers and whole plants) have several medicinal properties such as
anti-inflammatory, anti-cancer, anti-fever, anti-malarial, anti-HIV, anti-bacterial, anti-mycotic/fungal, anti tick,
anti-mosquitoes and anti-insecticidal etc. Gynandropsis pentaphylla is known to have many medicinal properties and is
known to produce several compounds such as alkoids, flavanoids, sugars, amino-acids, steroids, sapponins and essential oils
which are of high value in both folk and traditional medicine. In fact, the anti-mycotoxin/fungal, anti bacterial, anti insecticidal
properties shall have usage in Agriculture to solve problems of crops by transferring the genes conferring resistance against
bacterial/fungal diseases. On the other hand the anti tick property can have application in veterinary science while anti
mosquitoes property can be used in community health care.

Nutritionally it has high levels of B-Carotene and Vitamin C and moderate levels of Calcium, Magnesium, iron, Zinc. The
plant contains high crude protein, lipids and phenolic compounds. The amino acid profile of spider plant is better than
groundnut owing higher content of all amino acids. Even the trypsin inhibitor activity is low (0.45 and 0.32 pg/mg dry weight
of plant respectively before and after boiling for 5 min) compared with the soybean (1.32 and 1.03 pg/mg dry weight).
Another very interesting fact about spider plant is that it retains Vitamin C even after cooking; the reason is obscure. One
possibility could be the enzymes responsible in Vitamin C metabolic pathway could be heat stable. Human body has an
antioxidant defence system that is believed to be strengthened by antioxidant —rich-diets. B-carotene (pro-vitamin A
caretonoids) and Vitamin C which are high in Spider plant can contribute to the total dietary antioxidant capacity if it is
supplemented with human diet more so infants, lactating and pregnant women.

The expected utility of Gynandropsis would be in its intrinsic ability of C4 pathway belongs to the NAD-ME C, subtype and
drought resistance nature. Intriguingly, Gynandropsis or Cleome is the closely related genus to Arabidopsis thaliana that is
known to contain C, species and a few Cleome species also are of C; and some that appear to be intermediate between the two
forms of photosynthesis. In addition, it is genome size of Gynandropsis and Arabidopsis are almost same; phylogenetically
closely related. In the light of new sequencing technologies, it is expected to generate insight into C4 photosynthesis;
functional analysis will still be needed to validate candidate genes. Even transformation system, in a C, plant like
Gynandropsis pentaphylla, has already been reported hence the possibility of gene transfer underlying C, photosynthesis
machinery has increased because it would allow gene transfer precisely candidate genes to be over-expressed, silencing and
knocked down. It would also allow meaningful comparative analysis of genes and proteins recruited into C, photosynthesis in
both A. thaliana and a closely related C, plant. This will help to determine how gene expression and protein functions have
altered during the evolution of the C, pathway.

With advent in genome sequencing, reduction in cost it is expected that whole genome sequencing of Gynandropsis
pentaphylla and its closely related species can throw light on isolation of candidate genes responsible for anti fungal, anti
bacterial, anti tick, anti insecticidal in addition to C,4 path ways. Comparison of genome sequences with cereals, pulses and oil
seeds can also throw light on proteomics, metabolomics and transcriptomics through bioinformatics.
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ROLE OF BIOTECHNOLOGY TO COMBAT AGAINST DIFFERENT ABIOTIC STRESSES
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At present, climatic changes aggravate the conditions of growth less favorable. These developments will result in a significant
increase in problems caused by biotic and abiotic stresses, which will inevitably limit yield levels. One way out will be
improvement of cultivars. Breeding programmes are currently set up to meet the new challenges. In this context, application of
plant breeding in association with molecular biology and biotechnology offer great opportunities for improvement of Indian
agriculture. The developments in plant molecular biology and biotechnology including tissue culture have been inspiring in
the last three decades. Unravelling the genomes of Arabidopsis and several other crops, the ability to decode various genetic
networks under different circumstances and the advent of New Generation Sequencing (NGS) technologies have opened up
totally new avenues for enhancing genetic potential of crop varieties. Molecular marker aided breeding has resulted in
improved varieties in several crops though Marker Assisted Selection. Recent advancements in the field of genomics,
transcriptomics, proteomics and bioinformatics promise touchable solutions towards increased oil, nutritional and livelihood
security. Intelligent use of these technologies are likely to help in the identification of genes and genomic regions responsible
for governing various traits of agronomic and commercial importance which can be harnessed for improved crop productivity
and protection.

PRIME ABIOTIC FACTORS

Abiotic stress is a broad term, which includes multiple stresses such as heat, chilling injury, excessive and low light, drought,
flooding, wounding, ozone exposure, UV-B irradiation, osmotic shock, salinity, acidity, fog and frost. It has been estimated
that only 10% of arable land can be classified under the non-stress category, which implies that crops grown on the other 90%
of arable lands experience one or more environmental stresses. Some of these stresses like drought, extreme temperature, and
high salinity dramatically limit crop productivity. The prediction is that water deficits will continue to be the major abiotic
factor likely to affect crop yields globally. On the other hand, water logging due to a combination of unfavorable weather
conditions and suboptimal soil and irrigation techniques can result in severe yield losses. To face the threat represented by
these stresses several genetic improvement strategies are available, from classical breeding to a more direct physiological
genetic approach. However, only with an understanding of the mechanisms underlying a specific stress, will the later strategy
be feasible. In general for the stresses mentioned above, low yields in developing countries are primarily due to a lack of
effective management practices, particularly the availability of resistant cultivars.

In this milieu, crop biotechnology is a authoritative device that has potential to contribute to sustainable agriculture.
Biotechnology approaches such as tissues cultures, in vitro mutagenesis, genetic transformation and molecular breeding
(MAS) can contribute to speed up classical breeding and overcome major problems such as lack of natural sources of
resistance and sexual cross-incompatibility.

BIOTECHNOLOGICAL METHODS

Plant cell tissue and organ culture : In recent decades, the use of biotechnological techniques based on in vitro plant tissue
culture and genetic engineering, has made possible for addressing the critical problems of crop improvement for sustainable
agriculture. In vitro regeneration is a major tool in transgenic plant production, since advances in molecular genetics, e.g. gene
over-expression, gene suppression, promoter analysis and TDNA tagging, require efficient transformation systems. Efficient
tissue culture is therefore a vital step, required for both the validation and exploitation of data generated by these powerful
molecular tools. Implementation of robust protocols for regeneration is therefore a necessary condition for both genetic
transformation and other tissue-culture derived techniques to generate genetic diversity such as somaclonal variation, in vitro
mutagenesis, doubled haploids culture and wide hybridization.

Somaclonal variation and in vitro mutagenesis : Tissue culture generates a wide range of genetic variation in plants, which
can be incorporated in plant breeding programmes. Somaclonal variation is defined as the genetic and phenotypic variation
among clonally propagated plants of a single donor clone. It is well known that genetic variations occur in undifferentiated
cells, isolated protoplasts, calli, tissues and morphological traits of regenerated plants. The cause of variation is mostly
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attributed to changes in the chromosome number and structure. Generally, the term somaclonal variation is used for genetic
variability present among all kinds of cells/plants obtained from cells cultured in vitro.

Plants regenerated from tissue and cell cultures show heritable variation for both qualitative and quantitative traits.
Somaclonal variation caused by the process of tissue culture is also called tissue culture-induced variation to more specifically
define the inducing environment. The occurrence of uncontrolled and spontaneous variation during the culture process is an
unexpected and mostly undesired phenomenon when plants are micropropagated at the commercial scale. However, apart
from these negative effects, its usefulness in crop breeding through creation of novel variants has been extensively reported.
Induced somaclonal variation can be used for genetic manipulation of crops with polygenic traits. The new varieties derived
from in vitro tissue culture could exhibit disease resistance and improvement in quality as well as better yield.

Somaclonal variants can be detected using various techniques which are broadly categorized as morphological, physiological
biochemical and molecular detection techniques. There are two main approaches for the isolation of somaclonal variants:
screening and cell selection. Screening involves the observation of a large number of cells or regenerated plants for the
detection of variant individuals. Mutants for several traits can be far more easily isolated from cell cultures than from whole
plant populations. This is because a large number of cells can be easily and effectively screened for mutant traits. Screening of
as many plants would be very difficult, ordinarily impossible. Mutants can be effectively selected for improvement of
nutritional quality, adaptation to stress conditions, e.g., saline, soils, low temperature, toxic metals, resistance to herbicides and
to increase the biosynthesis of plant products used for medicinal or industrial purposes. Screening has been profitably and
widely employed for the isolation of cell clones that produce higher quantities of certain biochemical.

Many studies have reported that the in vitro culture or combined with mutagenesis, induced with physicochemical or
biological agents, can be exploited to increase genetic variability and mutants, as a potential source of new commercial
cultivars. In vitro culture environments can be mutagenic and plants regenerated from organ cultures, calli, protoplasts and via
somatic embryogenesis sometimes exhibit phenotypic and/or genotypic variations. It is important to point that tissue culture
increases the efficiency of mutagenic treatments and allows handling of large populations and rapid cloning of selected
variants. The similarities of the effects induced by the stress in - the plant cultured in vitro and in vivo conditions suggest that
the in vitro system can be used as alternative to field evaluations for studying the general effect of water-stress on plant growth
and development. The most widely used method for the selection of genotypes tolerant to abiotic stress is the selection
pressure technique. This is based on the in vitro culture of plant cells, tissues or organs medium supplemented with selective
agents, allowing electing and regenerating plants with desirable characteristics.

In vitro selection makes possible to save the time required for developing abiotic stress tolerant lines. Mutants obtained from
somaclonal variants can be effectively selected for tailoring salt tolerance/ resistant in many crop species. Screening has been
profitably and widely employed for the isolation of cell clones that produce higher quantities of certain mutants. In the cell
selection approach, a suitable pressure is applied to permit the preferential survival/growth of variant cells. Selection strategies
have been successfully developed for the recovery of genotypes resistant against higher salt concentration and drought. When
the selection pressure allows only the mutant cells to survive or divide, it is called positive selection. On the other hand, in the
case of negative selection, the wild type cells divide normally and therefore are killed by a counter selection agent. The mutant
cells are unable to divide as a result of which they escape the counter selection agent. These cells are subsequently rescued by
removal of the counter selection agent. This approach has being done using a number of plant materials (callus, suspension
cultures, somatic embryos, shoot cultures, etc.) which has been screened for variation in their ability to tolerate relatively high
levels of salt in the culture media. Besides salt and drought, reports are also available for the development of plants tolerant to
other abiotic stress (metal, chilling, UV and frost) through in vitro selection.

TRANSGENICS

Transgenic approaches are among the available tools for plant improvement programs based on biotechnological
methodologies. Nowadays, many mechanisms and gene families, which confer improved productivity and adaptation to
different abiotic stresses are known. These gene families can be manipulated into novel combinations, expressed ectopically,
or transferred to species in which they do not naturally occur. Therefore, the possibility to transform the major crop species
with genes from any biological source (plant, animal, microbial) is an extremely powerful tool for molecular plant breeding.
To date, successes in genetic improvement of environmental stress resistance have involved manipulation of a single or a few
genes involved in signaling/regulatory pathways or that encode, enzymes involved in these pathways (such as osmolytes
/compatible solutes, antioxidants, molecular chaperones/osmoprotectants, and water and ion transporters. The disadvantage of
this approach is that there are numerous interacting genes involved, and efforts to improve crop drought tolerance through
manipulation of one or a few of them is often associated with other, often undesirable, pleiotropic and phenotypic alterations.
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More efficient and reproducible regeneration and transformation protocols may be developed in major crop plants, which will
facilitate transfer of useful genes. For development of transgenics resistant against various abiotic factors, isolation and
characterization of novel genes from bacteria and higher plants, host mediated signal transduction in response to attack, study
of physiological, genetic and molecular mechanisms underlying different abiotic stress tolerance, and identification, fine
mapping and cloning of genes responsible for imparting abiotic stress (drought, heat and salinity) tolerance may be extended
in future.

Development of transgenic plants using biotechnological tools has become another important in plant-stress biology. Previous
works on genetics and molecular approaches have shown that most of the abiotic stress tolerant traits are multigenic.
Therefore, to improve stress tolerance several stress related genes need to be transferred. More recently manipulation of single
transcription factors has provide the same effect as manipulation of multiple genes. This has become a promising approach to
get abiotic stress tolerant crops. To date, successes in genetic improvement of environmental stress resistance have involved
manipulation of a single or a few genes involved in signaling/regulatory pathways or that encode enzymes involved in these
pathways (such as osmolytes/ compatible solutes, antioxidants, molecular chaperones/osmoprotectants, and water and ion
transporters. The plant hormone abscisic acid (ABA) regulates the adaptive response of plants to environmental stresses such
as drought, salinity and chilling via diverse physiological and developmental processes. The ABA biosynthetic pathway has
been deeply studied and many of the key enzymes involved in ABA synthesis have been used in transgenic plants in relation to
improving abiotic stress tolerance. Transgenic plants over expressing the genes involved in ABA synthesis showed increased
tolerance to drought and salinity stress. Similarly, many another mechanism involved in plant protection to osmotic stress
associated to drought and salinity involves the up regulation of compatible solutes that function primarily to maintain cell
turgor, but are also involved in avoiding oxidative damage and chaperoning through direct stabilization of membranes and/or
proteins. Many genes involved in the synthesis of these osmoprotectants have been explored for their potential in engineering
plant abiotic stress tolerance. The cellular and metabolic processes involved in salt stress are similar to those occurring in
drought-affected plants and are responses to the osmotic effect of salt. As described above, the use of genes related to
osmoprotectant synthesis has been successfully used in developing drought-tolerant crops and the transfer of glycine betaine
intermediates have improved the drought and salt tolerance of transgenic plants in many cases. The amino acid proline is
known to occur widely in higher plants and normally accumulates in large quantities in response to environmental stresses.
The osmoprotectant role of proline has been verified in some crops by over expressing genes involved in proline synthesis.
Other approaches successfully developed in a variety of crops to obtain abiotic-stress tolerant plants by transgenesis, have
been manipulation of transcription factors (TFs), late embryogenesis abundant (LEA) proteins, and antioxidant proteins.

GENE EXPRESSION

As already mentioned, the efficiency of both MAS and transgenic approaches will be improved by using the information from
gene expression studies. Understanding the mechanisms employed by plants to defend themselves against stresses and a more
complete knowledge about the genes involved, will allow a more precise use of MAS and transgenic. Sequence information,
while valuable and a necessary starting point, is insufficient to answer questions concerning gene function, regulatory
networks and the biochemical pathways activated in response to stresses. To address these questions, more comprehensive
approaches, including quantitative and qualitative analyses of gene expression products are necessary at the transcriptomic,
proteomic, and metabolomic levels.

FUNCTIONAL ANALYSIS

To date the completion of the many plant genomes including mustard have been achieved and the genome of some other plant
sequencing projects is underway. The traditional pursuit of a gene starting with a phenotype (forward genetics), has given way
to the opposite situation where the gene sequences are known but not their functions. The challenge is now to decipher the
function of the thousands of genes identified by genome projects, and reverse genetics methodologies are key tools in this
endeavor. The ability to knockout genes or suppress their expression are powerful tools to determine the function of a gene.
This can be done by anti-sense RNA suppression, targeted gene replacement, insertional mutagenesis, gene silencing and
targeted-induced local lesionin genome (TILLING) approaches. Anti-sense RNA suppression requires considerable effort for
any given target gene before even knowing whether it will be successful and targeted gene replacement i.e. via homologous
recombination has not yet been reproducibly achieved for higher plants. Collections of random T-DNA or transposable
element insertion mutants are currently available for some crop plants. While such a collection does not exist yet for all plants,
insertional mutagenesis has been successfully used. However, although collections of TDNA mutants may be very useful, they
produce a limited range of allele types. and do not always produce nullalleles.
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The term RNA silencing has been adopted to describe phenomena such as post-transcriptional gene silencing in plants,
quelling in fungi and RNA interference in animals. Researchers have developed different RNA silencing strategies as tools for
selective knockout of targeted genes. Despite the successes of this technique in several species, RNA silencing has several
drawbacks, i.e. phenotypic instability in later generations and the requirement for a reliable plant transformation followed by
in vitro regeneration system. RNA silencing is believed to be a natural plant defense against viruses. Following this principle,
another technique, Virus-induced gene silencing (VIGS) has been developed to suppress plant gene expression through
infection with virus vectors that harbor a target region of the host gene. There are vectors with the ability to support VIGS in
plants. The limitations of RNA silencing or insertional mutagenesis can be overcome by TILLING. This technique combines
chemical mutagenesis with a powerful screening method for potential mutations. The generation of phenotypic variants
without introducing foreign DNA in the plant makes TILLING very suitable not only for functional analysis, but also for
agricultural applications. The TILLING facility for a number of crops for mutant collections is available. The diversity of
species for which this technique will be available, opens up new possibilities for crop researchers both for the functional
analysis of genes preriously identified by the “omic” technologies, as well as the generations of new varieties.

RNA INTERFERENCE (RNAI)

RNAI has recently been identified as a natural mechanism for regulation of gene expression in all higher organisms from
plants to humans and promises greater accuracy and precision to plant improvement. The expression of any gene can be
down-regulated in a highly explicit manner exclusive of affecting the expression of any other gene by using RNAi
technologies. Manipulating new RNAIi pathways generates small RNA molecules to alter gene expression in crops with new
quality traits and having better potentiality of protection against abiotic stresses. Modem progress in molecular biology has
generated elevated prospects for the potential role of RNA-mediated trait for plant improvement and RNAi has become the
technology for investigating gene function and manipulating plants to create novel characteristics.

MOLECULAR BREEDING

The use of genetic and genomic analysis to help identify DNA regions tightly linked to agronomic traits in crops, the so-called
molecular markers, can facilitate breeding strategies for crop improvement. The use of molecular markers for the indirect
selection of improved crops speeds up the selection process by alleviating time-consuming approaches of direct screening
under greenhouse and field conditions. Molecular markers are particularly useful when targeting characters controlled by
several genes. The potential to map different Quantitative Trait Loci (QTL) contributing to an agronomical trait identify linked
molecular markers opens up the possibility to transfer simultaneously several QTLs and to pyramid QTLs for several
agronomical traits in one improved cultivar.

Numerous molecular marker-related techniques have been used in relation to abiotic stresses. Random Amplified
Polymorphism (RAPD), Restriction’ Fragment Length Polymorphism) Amplified Fragment Length Polymorphism (AFLP),
Simple Sequence Repeat (SSR) and derivatives have been reported for different abiotic stresses. An array of new SSR
markers has been designed. As a result, genetic maps for many species were established in which potential resistance and/or
tolerance loci or QTLs have been located. The knowledge of the genetic control of specific resistance and/or tolerance in many
crops “ information on the number, chromosomal location and individual or interactive effects of the QTLs involved. More
importantly, these technologies have identified specific molecular markers that may be used in breeding programs through
Marker-Assisted Selection (MAS) to enhance stress tolerance. Although the use of MAS may be helpful for crop
improvement, its practical application for the genetic improvement of resistance or tolerance to stress has been limited, being
mainly hampered by lack of investment and the genetic complexity of most stress related traits. Breeding for abiotic stress is
much more complicated due to the complexity of the traits involved. Nevertheless, MAS is being used to select several
drought tolerant crops.

CONCLUSIONS

Modern biotechnology is already making significant contributions and poses significant challenges to agriculture,
health and environment. Successful development and application of biotechnology are possible only when a
broad research and knowledge base in several subjects such as, microbiology, biochemistry, molecular biology,
bioinformatics, plant physiology, phonemics, comics, soil science and plant breeding exists. Biotechnological
programs must be fully integrated into a research background and a continued commitment to basic research is a
must to fulfill benefits offered by the emerging technologies to combat against various abiotic stresses.
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ABSTRACT

System of rice intensification (SRI) has attracted attentions because of its apparent success in increasing rice yields with
less water use. SRI management involves many departures from the methods conventionally recommended for rice
cultivation. SRI practices are reported to increase the yields of irrigated rice by 25-50% or even more (Thakur ez al.
2010) while reducing water requirements (Satyanarayana ef al. 2007). An experiments was conducted during kharif
season of 2010-2011 at the research farm of ARS, Kota and demonstrations at farmers fields to evaluate the feasibility of
SRI and best suited fertility levels for this and saving of water in the rice growing area of Chambal command.
The maximum paddy yield was observed under SRI( 56.85q/ha) and among fertility levels 100 % RDN (75% N
by inorganic + 25% N by organic) gave maximum paddy yield. Water expense efficiency was more under SRI as
compared to conventional method.

METHODOLOGY

The experiment were laid out in split plot design in four replications comprising of 2 methods of crop establishment viz.,
conventional transplanting (CT) and system of rice intensification (SRI) and 4 fertility levels i.e. 100% RDN by inorganics;
75% RDN (75% N by inorganics + 25% organics);100% RDN (75% N by inorganics + 25% organics) and 100% RDN by
organics using variety-Pusa basmati-1. After puddling twenty-five days old seedlings of rice were transplanted under
conventional transplanting at 20 cm x 10 cm spacing keeping 2-3 seedlings/hill and for SRI, 12 days old 1 seedlings/hill were
transplanted. In conventional method 5-7 cm water was maintained from transplanting to grain filling stage of crop and in
SRI, alternate wetting and drying conditions were maintained in early crop growth period and 2 cm water was maintained
between panicle initiation stage and grain filling stage.

RESULTS AND CONCLUSION

Growth and yield parameters at harvest was significantly higher in SRI as compared to conventional transplanting. This can be
attributed to more space, sunlight and nutrients available in SRI due to the wider spacing (Thakur et al 2010). Higher root
volume in top 15 cm soil depth was recorded in SRI followed by CT. Higher root growth and activity under SRI relates to
increased root oxidation activity and root-sourced cytokinins (Zhang et al. 2009). This might be due to lesser tiller mortality in
SRI due to water management through alternate drying and wetting than conventional flooding method. Heaviest panicles,
significantly higher than which in turn produced significantly heavier panicle than . Significantly more filled grains/ panicle
were recorded in SRI than in CT. Significantly higher grain yield was recorded in SRI ( 56.85 g/ha) as compared to CT
(48.41qg/ha). It revealed that paddy yield is significantly influenced by the various treatments. The maximum paddy yield was
observed under the treatment system of rice intensification (56.85 g/ha) and among fertility levels 100% RDN (75% N by
inorganic + 25% N by organic) gave maximum paddy yield. Water expense efficiency was more under SRI as compared to
conventional method. Application of 100 % RDN (75% by inorganics + 25% N by Organics) gave higher water expense
efficiency. Nissanka and Bandara (2004) reported 7.6 t/ha grain yields in SRI and it was 9% greater than the conventional
transplanting. Higher grain yield production in the SRI might be attributed to the vigorous and healthy growth, development of
more productive tillers and leaves, ensuring greater resource utilization in the SRI compared to conventional transplanting.
Overall, combined effect of SRI and fertility gave higher yield and resulted in increased net return as compared to CT. The
reduction in seed rate and irrigation requirement in SRI were the main benefits of SRI.Based on two years study, it is
concluded that system of rice intensification is better than conventional and may be the next best alternative to grow with less
water in south-eastern Rajasthan.
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Table-1 : Effect of method of cultivation and fertility levels on the yield and WEE in Rice.

Treatments Grain Yield (q/ha) Water Expense efficiency (kg/ha/cm)

2010 2011 Pooled 2010 2011 Mean

Method of cultivation

SRI method (SRI) 54.58 59.13 56.85 47.5 50.5 49.0
Conventional method (CT) 47.75 49.06 48.41 29.7 332 314
CD (P=0.05) 5.54 7.36 5.38

Fertility levels

100% RDF by Inorganics 53.87 57.18 55.52 39.0 432 41.1
100% RDF by Organics 41.96 46.08 44.02 30.4 34.8 32.6
100% RDF (75% N by Inorganics + 25 % N by 58.29 60.63 59.46 422 45.8 44.0
Organics)

75% RDF (75% N by Inorganics +25 %N by 50.54 52.50 51.52 36.6 39.6 38.1
Organics)

CD (P=0.05) 2.71 2.59 227
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ABSTRACT

The effectiveness and efficiency, yield parameters and statistical analysis for M, and M; generation of Soybean
cultivar TAMS-38 was studied using gamma rays treatment. Effectiveness and efficiency was recorded at
increase for low concentration and decrease for high concentration level. The most of the treatment were
exhibited positive and negative shift. The statistical analysis such as high phenotypic coefficient of variation
(PCV) and genotypic co-efficient of variation (GCV) and high to moderate heritability (h%) and high genetic
advance as a percentage of mean was recorded for all five characters studied i.e. plant height, number of
branches plant”, number of pod plant™ 100 seed weight and seed yield plant™ in M; generation. This indicated
that all these traits where influenced by additive gene action operating in the expression of these traits in M;
generation and hence help as a criteria for making selection.

Key words : Soybean, Mutation, Effectiveness, Efficiency, Frequency

INTRODUCTION

Soybean (Glycine max (L.) Merrill) is referred as “Golden bean” and “Miracle crop” of 21" century. It is one of the important
oilseed as well as legume crop. It contributes more than 50% to the global production of edible oil. Soybean contains 20% oil
and 40% protein. Soybean protein is rich in all essential amino acids vitamin A, B and D; health promoting phytochemicals
like isoflavones. Hence, soybean referred as “Wonder crop” or “Golden bean”. The soy protein stands unique by supplying all
sixteen essential amino acids. Soybean oil is used as edible oil in Indian diet. Soybean originated in North Eastern China. It

Table-1 : Frequency of induced mutants in different gamma rays treatments in M, generation.

Sr. No. Type of mutation T, T, T; Total
1. Chlorophyll Deficient 0.08 0.11 0.16 0.35
2. Early flowered 0.11 0.14 0.16 0.41
3. Late flowered 0.05 0.08 0.16 0.29
4. Early matured 0.05 0.08 0.16 0.29
5. Late matured 0.08 0.08 0.16 0.32
6. Dwarf 0.17 0.14 0.24 0.55
7. Tall 0.14 0.17 0.16 0.47
8. Root length increased 0.08 0.14 0.16 0.38
9. 100 seed weight above 13 g 0.11 0.14 0.08 0.33
10. Small leaf 0.11 0.08 0.08 0.27
11.. Wrinkled leaf 0.08 0.05 - 0.13
12. Viney type 0.05 0.02 - 0.07
13. Sterile 0.08 - - 0.08
14. High yielder 0.14 0.20 0.24 0.58
15. More pods 0.11 0.20 0.08 0.39
16. More branched 0.14 0.17 0.24 0.55
Total 1.58 1.80 2.08 5.46
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Table-2 : Mutagenic efficiency and effectiveness of gamma rays treatments in soybean (Glycine max (L.) Merrill)

Sr. No. Treatments Per cent Per cent mutant Mutagenic Mutagenic
Lethality 100 M2 plant™ efficiency effectiveness
1. T, (200gy) 4.49 1.58 0.35 0.0079
2 T, (250gy) 5.43 1.80 0.33 0.0072
3. T5 (300gy) 6.75 2.08 0.30 0.0069
4 Ty (control) 3.09 - - -

Table-3 : Effectiveness of gamma rays on yield and contributing traits in soybean (Glycine max (L.) Merrill)

Doses of Seed yield plant” 100 seed weight No. of pod plant’ No. of branches Plant height (cm)
-1

mutagen (4] (€4) plant
Generations M2 M3 Mz M3 Mz M3 M2 M3 Mz M3
200 Gy 4.98 5.47 11.63 8.21 22.62 29.36 3.50 3.15 40.34 37.23
250 Gy 5.41 10.19 10.73 8.36 22.95 56.49 4.12 3.30 46.13 36.59
Imult1300 Gy 5.00 2.3 10.08 9.01 26.73 11.33 3.69 2.33 43.24 30.66
Control 7.2 9.24 7.8 6.56 38.12 39.43 3.00 2.90 41.10 39.75

entered in India during 6™ century AD. USA, Brazil, China, Argentina and India are the major soybean producing countries in
the world. These countries accounts for 90% of the world production. India ranked 5" position in respect to area and
production.

The concept of inducing mutation and utilizing them in plant breeding was first given by Hugo de vries (1903) for generating
variability and achieving the goal of generating of new strains of cultivated crop plants. Gamma rays a ionizing physical
mutagen capable of inducing mutation in plants. The present research work was, therefore, undertaken using seeds of soybean
cultivar TAMS-38 subjected to treatment of different doses of gamma rays and hence improve its production.

MATERIALS AND METHODS

Dry healthy and genetically pure seeds of TAMS-38 was used in this study. Four different lots of soybean seed cultivar
TAMS-38 were made. Every lot was of 500 g seed weight. The three lots of seed were sent to Bhabha Atomic Research
Centre, Trombay, for irradiation with three different doses of gamma rays treatment. These seed were treated by three different
doses of gamma rays i.e. 200 Gy, 250 Gy, 300 Gy (Co® at BARC Trombay, Mumbai) and used for raising M1 during kharif
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Table-4 : Genetic parameters estimates for different characters in M; generation

Parameters Seed yield 100 seed weight No. of pods No. of branches Plant height
plant” (g) (2 plant™ plant” (cm)
GCV (%) 45.59 37.18 45.03 39.45 38.71
PCV (%) 62.43 50.78 64.17 57.63 51.15
Heritability (%) 53.34 53.60 49.23 46.85 57.26
G.A(per cent of mean) 50.09 41.05 45.67 38.08 45.65

2016 and individual plant in each treatment were harvested separately. The harvested seed were used to raise M2 generation in
rabi 2016 and (62) mutants were identified.

In kharif 2017 all the harvested seed from each (62) mutants of M, generation along with 2 checks (TAMS-38 and JS-335)
were sown to raise M3 generation in replicated trial using Randomized Block Design replicated thrice.

All the parameters were recorded in mean value, phenotypic coefficient and genotypic co-efficient of variation, heritability
and genetic advance as per cent of mean were used for ANOVA for RBD method.

Mutation frequency was estimated on M, plant basis. Mutagenic effectiveness is a measure of the frequency of mutation
induced by unit of mutagen, whereas mutagenic efficiency gives an indication of the proportion of mutation in relation to
undesirable change like lethality and injury.

RESULTS AND DISCUSSION
Mutation frequency, effectiveness and efficiency

Mutation frequency of each visible mutant in M, generation was calculated as suggested by Gaul (1958) and is represented in
table 1 and graphically in fig 1. The table revealed that the treatment T; induced the highest mutation frequency (2.08%)
followed by T, (1.80%) and the lowest in T; (1.58%). The frequency of mutation was comparable in all the treatments. The
present results confirm these earlier reports in soybean (Khan and Tyagi 2010).

The efficiency and effectiveness of mutagens were estimated as suggested by Konzak et al. (1965) and are presented in table 2.
From the table, it is noticed that T, exhibited the highest mutagenic efficiency (0.35), while T; (0.30) showed the lowest. It was
observed that the mutagenic efficiency increased in low doses and decreased in high doses of gamma rays. Among the
treatments the highest mutagenic effectiveness was observed in T; (0.0079) followed by T, (0.0072), while the lowest was
noticed in T; (0.0069). Further it was noticed that the mutagenic effectiveness reduced with the increase in the dose of gamma
rays. Pavadai et al. (2010) observed that increase in effectiveness and efficiency in low concentration and decrease in high
concentration level in soybean. Satpute and Fultambkar (2012) also reported that mutagenic effectiveness and efficiency
reduced with the increase in concentration dose of mutagen in two cultivar of soybean (MAUS-71 and JS335).

Mean performance in M, and M; generation

The effectiveness of plant breeding programme is depending upon the amount of genetic variability present in the segregating
generation. Therefore, for increasing variability in segregating generations, improvements in the quantitative characters have
to be made through accumulation of genes affecting their expression in a positive and negative direction. So, in the present
experiments, it is observed that the mean for different quantitative characters shifted both in positive negative direction due to
mutagenic treatments. The most of the treatment were exhibited positive and negative shift the maximum values were
recorded in 250 Gy gamma rays treatment for M, and M; generation (Table 3). Similar findings were also observed by
previous workers in soybean (Dhole et al., 2003 and Pavadai, 20006).

Statistical analysis

In the present study shows high phenotypic coefficient of variation (PCV) and genotypic co-efficient of variation (GCV) and
high to moderate heritability (h?) and high genetic advance as a percentage of mean was recorded. In accordance to these
results high genotypic coefficient of variation and phenotypic coefficient of variation for number of pod plant'and seed yield
plant” were also reported by Malek e al. (2014) and Patil and Sharma (2016), high heritability for yield and yield components
were also reported by Pavadai ez al. (2010) and Patil and Sharma (2016) and high genetic advance as a percentage of mean was
also reported by Malek et al.(2014) and Pavadai et al. (2010) in Soybean.
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When all the genetic parameters for five characters where considered, it was found that Seed yield plant” and its contributing
characters viz,, 100 seed weight, Number of pods plant”, Number of branches plant”’ and Plant height exhibited high
genotypic and phenotypic coefficient of variation, moderate heritability along with high genetic advance as percentage of
mean (Table 4). This indicated that all these traits where influenced by additive gene action operating in the expression of
these traits in M3 generation and hence help as a criteria for making selection.
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LAND USE AND LAND COVER CHANGE DETECTION OF MPKYV (EAST WATERSHEDS) USING
REMOTE SENSING AND GIS

R.D. Bansod and Pradnya Thombare
Department of Soil and Water Conservation Engineering, Dr.A.S. CAET

Mahatma Phule Krishi Vidyapeeth, Rahuri, Ahmednagar, Maharashtra
Abstract

The advancement in the concept of vegetation mapping has greatly increased research on land use land cover
change thus providing an accurate evaluation of the spread and health of the world’s forest, grassland, and
agricultural resources has become an important priority. Over the past years, data from Earth sensing satellites
has become vital in mapping the Earth’s features and infrastructures, managing natural resources and studying
environmental change. Remote Sensing (RS) and Geographic Information System (GIS) are now providing new
tools for advanced ecosystem management. The collection of remotely sensed data facilitates the synoptic
analyses of Earth - system function, patterning, and change at local, regional and global scales over time; such
data also provide an important link between intensive, localized ecological research and regional, national and
international conservation and management of biological diversity. Therefore, attempt was made in this study to
map out the status of land use land cover with a view to detect the land consumption rate and the changes that
has taken place in this status particularly in the built-up land so as to predict possible changes that might take
place in this status in the next 14 years using both Geographic Information System and Remote Sensing data. The
study has been undertaken to create a land use land cover classification scheme and to determine the trend and
magnitude of land use land cover change.

MATERIALS AND METHODS

Study area : The study area of the research was Mahatma Phule Krishi Vidyapeeth, East watershed, Central Campus, Rahuri,
Ahmednagar district of Maharashtra state, situated in between17°24’ to 17°50° N Latitude and 73°46° to 74°0’E Longitudes.

Data Collection and Pre-processing : The following data were collected as per the need of the rudy.

Fig.-1. Location map of study area

1. Satellite images were downloaded from LANDSAT imageries (ftp.glcf.umd.edu ) and used for land use land cover
preparation.

2. Toposheets of study area were obtained from GIS unit cell, Commissionorate of Agriculture, Ahmednagar, which were used
for the validation of boundary of watershed.

Software and System

Arcs-GIS 10.2 and MS-Office suit were used for data creation, data analysis and output generation. Arc-GIS 10.2 is advanced
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Fig.-2. Drainage map and boundary showing M.P.K.V. watershed (East)

tool used for mapping, geographic analysis, spatial analysis, hydrology, overlay analysis, data editing etc. MS-Office was used
for documentation and analysis purpose.

Preparation of thematic maps
Various interpretation techniques and methodologies were adopted for thematic maps.
Land use/Land cover

Land use/Land cover map was derived from satellite images downloaded from LANDSAT imageries (ftp.glcf.umd.edu) and
earth explorer. Interpretation of multi-season satellite data had been carried out to generate the land use land cover map of
study area. Thematic mapping of the different land use/ land cover classes was achieved through supervised classification.

Processing was done by EDRISI-SELVA software.

RESULTS AND DISCUSSION
Land Use/Land Cover in 2000

The land use and land cover characteristics of the study area described using land use/land cover (LU/LC) maps and the
statistics generated on this aspect. The LU/LC in the study area was classified in to six classes: (i) Water bodies (ii) Settlements
(iii) Dense forest (iv) Cultivated land (v) Barren land and (v i) Cultivable fallow land.

Table 1 Spatial coverage of LULC classes of M.P.K.V. watersheds (East) in 2000

Sr. No. LULC Class Area (ha)

1 Water bodies 15.21

2 Settlement 140.31

3 Dense vegetation 175.14

4 Cultivated land 652.5

5 Barren land 3290.85

6 Cultivable fallow land 286.74
4560.75

In 2000, Land use land cover pattern of M.P.K.V. Central campus East watersheds revealed that majority of land was comes
under Barren Land class (3290.85ha). It was 72 percent of the total area of watershed. Next dominate class was Cultivated
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Fig.-1 : Land Use /Land Cover in 2000

land (652.5) which covers about 14 percent of total area followed by Cultivable fallow land (286.74ha, 6 percent), Dense
vegetation (175.14 ha, 4 percent), settlement (140.31ha, 3 percent) and water bodies (15.21ha, 1 percent). (Fig: 1). It is
inference that almost 85 percent of the land was covered by major two classes Barren Land class agriculture and Cultivated
land which are most vulnerable for flood condition. Forecasting of stream flows would minimizing the losses of natural
resources to large extend.

Land Use/Land Cover in 2014

The land use and land cover characteristics of the study area in 2014 described using land use/land cover (LU/LC) maps and
the statistics generated on this aspect. Land use land cover pattern revealed that majority of land was comes under Barren land
class (2778.57, ha). It was 60.92 percent of the total area of watershed. Next dominate class was Cultivated land (916.02)
which covers about 20.09 percent of total area followed by Dense vegetation (498.06, ha, 10.92 percent), Cultivated fallow
land (200.52ha, 4.40 percent).

Year 2014
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Fig.-2 : Land use/ Land cover in 2014

Table 2. Spatial coverage of land use/land cover classes of M.P.K.V. watersheds in 2014

Sr. No. Land Use /Land Cover Class Area (m?)

1 Water bodies 16.83

2 Settlement 150.75

3 Dense vegetation 498.06

4 Cultivated land 916.02

5 Barren land 2778.57

6 Cultivated fallow land 200.52
4560.75

Land Use/Land Cover in 2016

The land use and land cover characteristics of the study area in 2016 described using land use/land cover (LU/LC) maps and
the statistics generated on this aspect
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Table-3 : Spatial coverage of land use/land cover classes of Morna river catchment in 2007

Sr. No. Land use land cover Class Area (ha)
1 Water bodies 3.33
2 Settlement 190.62
3 Dense vegetation 280.62
4 Cultivated land 2096.55
5 Barren land 1775.25
Year 2016
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Fig.-3 : Land use/Land cover in 2016.

In 2016, Land use land cover pattern of M.P.K.V. Central campus East watersheds revealed that majority of land was comes
under Cultivated land class (2096.55ha). It was 45.96 percent of the total area of watershed. Next dominate class was Barren
land (1775.25ha) which covers about 38.92 percent of total area followed by Dense vegetation (280.62ha, 6.15 percent),
Cultivated fallow land (214.38ha, 4.70 percent), Settlement (190.62 ha,4.18 percent) and water bodies (3.33ha,0.073 percent).
(Fig: 3). It is inference that almost 85 percent of the land was covered by major two classes Barren Land class and Cultivated
land which are most vulnerable for flood condition. Forecasting of stream flows would minimizing the losses of natural
resources to large extend.
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Fig.-4 : Comparison of Land use/ Land Cover for different years
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Comparison of data :

During the last 16 years the change in other land use categories are negligible. The percentage of water bodies is decreased
because of low rainfall and conversion of barren land into agricultural land. Water is one of the most indispensable resources.
Water bodies included wetlands, ponds, streams and rivers. Water bodies cover only 0.92 % of the total area in the year 2000
which decreases to 0.073% in 2016. Settlement is also increased by the rate (35.85%), which is very obvious due to human
population growth. Dense vegetation for the 2014 is highest among all the data. Cultivated land has increased and thereby
barren land has been reduced considerably.
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MOLYBDENUM : A REVIEW ON MO METABOLISM IN PLANTS AND ITS IMPORTANCE FOR THE
GROWTH AND NITROGEN FIXATION EFFICIENCY OF LEGUMES
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Abstract

Molybdenum is essential micronutrients for plant growth and development. Plants require small amounts of
molybdenum for normal growth. The element is essential in nitrogen fixation by both symbiotic and free living
soil organisms and is the metal constituent of nitrate reductase in higher plants. In symbiotic systems the
nitrogen supply of the host plant is strongly influenced by the availability of Mo in soil, since both bacterial
nitrogenase and NADPH-dependent nitrate reductase of mycorrhizal fungi are Mo enzymes. Crop production
has been increased on many soils throughout the world by applications of small amounts of molybdenum salts.
As only preliminary surveys to determine the extent of molybdenum- deficient soils have been conducted in most
agricultural areas, the element will probably assume increasing importance after thorough surveys are
completed. This review revealed the researches on Molybdenum effect on the growth of legumes. Mo in an
optimum amount increases the growth, yield and nitrogen fixation efficiency of legumes plants.

Molybdenum is an essential component in legumes. Molybdenum which is the predominant form available to plants is
required at very low levels where it participates in various redox reactions in plants. In symbiotic legumes, the enzyme
nitrogenase is comprised of Mo-Fe protein that is directly involved in the reduction of N2 to NH3 and finally to other available
forms of N to plants.

For the last 90 years, it has been known that the transition element molybdenum is an essential micronutrient for plants and
microorganisms (Bortels, 1930, Arnon and Stout, 1939). Molybdenum is one of the micronutrients required for plant growth
and development. It constitutes part of the enzyme nitrogenase which is essential for the conversion of atmospheric N2 to
ammonia NH3. Mo deficiencies are therefore much more pronounced in legumes (Bailey and Laidlaw, 1999) as compared to
non-leguminous plants. Symbiotic bacteria require more Mo than host plant for N2 fixation (O’hara et. al., 1988) and thus, the
supply of this element to bacteroids is an important process in the maintenance of BNF (Biological Nitrogen Fixation)
(Mandou et. al., 2017).

During the last thirty years detailed structural information has become available for a series of prokaryotic molybdo-enzymes
which is applicable to the eukaryotic counterparts. Understanding of the biosynthesis of Moco(Molybdenum co-fcator) in
prokaryotes, and recently in eukaryotes, is advancing rapidly now that sets of well-defined mutants are available (Malik et al.,
2015).

Until this time it was thought that the only role of molybdenum as a specific catalyst in the process of nitrogen fixation, but
Steinberg’s work led him to suggest that it may also play a part in the reduction of nitrate. Practically all the work on
molybdenum up to 1936 had been done on bacteria or fungi, and indeed it was not until 1939 that Arnon and Stout established
the essential nature of molybdenum for higher plants. However, in 1937 Bortels, growing peas, soybeans, and red clover in
sand cultures, observed higher nitrogen fixation and growth with small additions of molybdenum compounds, and this led him
to suggest the possible importance of molybdenum in the symbiotic fixation of nitrogen by members of the legume family.

Availability of Molybdenum in Soil

Molybdenum is a very rare element with a crustal abundance of about 1.2 mg/kg (Fortescue, 1992). Its oxidation state in soils
varies from II to VI (stages of oxidation). Whereas Mo is predicted to be in the IV oxidation state under anoxic conditions
(Brookings, 1987), Mo is found in oxic soils with a pH of 4—8, mainly as Mo(V1) anions and salts (MgMoO,, CaMoO,,
MoQOy). In more acidic soils (pH <4) protonated Mo(V1) compounds (HM0O,, Mo(OH)s, HMo0,0; and H,MOy,) occur.
Molybdenum can be dissociated in water, adsorbed by soil colloids, held in crystal lattices of minerals, or bound in organic
matter. Total Mo concentrations of about 0.8—3.3 mg/kg soil were found in a wide range of different soils. Only the soluble
Mo (VI) forms are available for plants. Adsorption on soil particles increases with decreasing pH from 7.75 to 4.45
(Reisenauer et al., 1962). Therefore, more Mo is available for plants at higher soil pH values. Large amounts of Al and Fe
oxides enhance soil adsorption and reduce the amount of water-soluble Mo.

Functions of Molybdenum

Molybdenum is utilized by selected enzymes to carry out redox reactions. Enzymes that require molybdenum for activity
include nitrate reductase, nitrogenase, xanthine dehydrogenase, aldehyde oxidase and sulfite oxidase. Nitrogenase and nitrate
reductase are the key enzymes of biological nitrogen fixation. Molybdenum is the cofactor for the enzyme nitrate reductase
which involved in nitrogen assimilation ( Mendel et al., 2002).

Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur; 93
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India


mailto:lalita.khari@gmail.com

International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

Among the 60 enzymes containing Mo which have been described so far for prokaryotes and eukaryotes, the known Mo
enzymes in plants are :

e Nitrate reductase (NR) catalyzing the initial step of the assimilatory nitrate reduction.
e Xanthine dehydrogenase (XDH) involved in purine catabolism.

e Aldehyde oxidases (AO) catalyzing the final oxidation in the phytohormone biosynthesis of indoleacetic acid (Koshiba
et al., 1996) and abscisic acid.

e Sulfite oxidase (SO) catalyzing the formation of sulfate.

Molybdenum is required by the Rhizobium bacteria for proper function of nitrogenase enzyme. As a component of
meta-protein nitrogenase which helps in the process of biological nitrogen fixation acts as essential component which needed
by Rhizobacteria for Nitrogen fixing metabolism. The nitrogenase enzyme needs Mo element in the process of its metabolism,
which acts as electron carrier between oxidized and reduction stages. Molybdenum concentrations in legume nodules can be
ten times higher than in leaves. It also acts in enzymes, which bring about oxidation reduction reaction, especially the
reduction of nitrate to ammonia prior to amino acids and protein synthesis in the cells of plant. The application of molybdenum
in deficient soil encourages nitrogen fixation and nodule formation (Rahman et al., 2008).

Molybdenum Requirements of plants and Rhizobium

Among the micronutrients essential for plant growth, the amount of molybdenum required by plants is lowest. For example, an
average concentration of 6 ppm was reported by Khan et al.,2014 and Soni et al., 2017. Similarly Velmurugan et al. (2013)
suggested the critical limit of Mo to be 0.043 mg kg-1, below this level the plants show deficiency of Mo. However, they
suggest the maximum amount of Mo to be used for better plant growth and yield 0.075 mg kg-1, above this level use of Mo
cause heavy metal toxicity. Toxicity of molybdenum to plants under field conditions seldom occurs because plants requires
trace amount of Mo and higher amount of Mo can cause heavy metal toxicity which can disturb the symbiosis of legumes and
Rhizobium and inversely affect the growth and yield of Plants.

Molybdenum deficiency has been reported worldwide for leguminous crops as well as other crop plants. Such molybdenum
deficiency delays flowering, inhibits tasseling, anthesis and the development of sporogenous tissues (Agarwala et al., 1978,
Martin et al., 1995) which finally result in poor crop yield. Molybdenum deficiency in wheat results in lower dormancy levels
which is probably due to reduced abscisic acid levels in seeds (Modi and Cairns, 1994); this is possibly caused by suboptimal
activity of the ABA aldehyde oxidase which is a Mo enzyme. Winter wheat grown in acidic soil displays frost-induced decline
of nitrate reductase activity, reduced content of digalactosyl diacylglycerol, and enhanced phospholipid degradation (which
could be prevented by supplying Mo), and is probably the basis of the observed cryoprotective effect of Mo on winter wheat
(Yaneva et al., 1995).

Visible symptoms of molybdenum deficiency vary according to plant species and most often result in chlorosis or a yellowing
of the leaves (Gupta, 1997). Mo deficiency in plants can occur in soils (i) with low total Mo, (ii) where Mo is sequestered by
oxihydroxides, (iii) in extensively weathered soils, (iv) with pH values below 6, or (v) in sandy well drained soils (Severson
and Shacklette, 1988). There are many reports that crop yield can be increased by Mo fertilization (Dwivedi et al., 1996).

Molybdenum can exist in several oxidation states ranging from zero to VI, where VI is the most common form found in most
agricultural soils. Similar to most metals required for plant growth, molybdenum has been utilized by specific plant enzymes
to participate in reduction and oxidative reactions. Molybdenum itself is not biologically active but is rather predominantly
found to be an integral part of an organic pterin complex called the molybdenum co-factor (Moco). Moco binds to
molybdenum-requiring enzymes (molybdoenzymes) found in most biological systems including plants, animals and
prokaryotes (Williams and Silva, 2002).

The availability of molybdenum for plant growth is strongly dependent on the soil pH, concentration of adsorbing oxides (e.g.
Fe oxides), extent of water drainage, and organic compounds found in the soil colloids. In alkaline soils, molybdenum
becomes more soluble and is accessible to plants mainly in its anion form as MoO,. In contrast, in acidic soils molybdenum
availability decreases as anion adsorption to soil oxides increase (Reddy et. al., 1997).

When plants are grown under molybdenum deficiency, a number of varied phenotypes develop that hinder plant growth. Most
of these phenotypes are associated with reduced activity of molybdo-enzymes. These enzymes include the primary nitrogen
assimilation enzymes such as nitrate reductase (NR), and the nitrogen-fixing enzyme nitrogenase found in bacteroids of
legume nodules. Other molybdo-enzymes have also been identified in plants including xanthine dehydrogenase/oxidase
involved in purine catabolism and ureide biosynthesis in legumes, aldehyde oxidase (AO) that is involved in ABA
biosynthesis, and sulfite oxidase that can convert sulfite to sulfate, an important step in the catabolism of sulfur-containing
amino acids (Mendel and Haensch, 2002; Williams and Silva, 2002).
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Although at low supply, molybdenum is preferentially transported into the nodules, molybdenum deficiency-induced nitrogen
deficiency in legumes relying on N2 fixation is widespread, particularly in acid mineral soils of the humid and subhumid
tropics. There are reports that foliar applications of Mo to grain legumes in field conditions increase levels of N2 fixation and
nodule mass, resulting in higher overall N content and seed yield (Bambara and Ndakidemi 2010). It is also reported that a
Bradirhizobium japonicum strain deficient in molybdenum transport showed impaired nitrogen fixation activity when
inoculated to soybean roots (Delgado et al., 2006). In laboratory conditions, several different legumes that were severely
starved of Mo showed more dramatic signs of deficiency (Weisany et.al., 2013).

Gad et.al.(2013) observed the positive impacts of molybdenum fertilization on nodules efficiency, growth, yield quantity and
quality of cowpea plants. Molybdenum (Mo) has been reported to enhance seed dormancy (Tejakhod et al., 2018). The
obtained results were summarized in the following: Molybdenum enhance cowpea root nodules efficiency, growth, minerals
composition, yield quantity and quality compared with control plants. Molybdenum at 16 ppm resulted in maximum growth,
nodules number and weight, nitrogenase activity, pods and seeds yield as well as nutritional and chemical content. Increasing
molybdenum levels more than 16 ppm decreased the molybdenum promotive effect on cowpea (Gad et al. (2013).

There are some review articles on molybdo-enzymes in plants, animals and prokaryotes (Mendel and Haensch, 2002;
Williams and Silva, 2002; Sauer and Frebort, 2003) that cover the extensive literature on the regulation and formation of Moco
and the activity of Moco with molybdenum-dependent apoenzymes. In prokaryotes and lower-order eukaryotes, the
molybdate transport systems have been well defined and are characterized at both the physiological, biochemical and genetic
levels (Grunden and Shanmugam, 1997; Kaiser et al., 2005).

Elkhatib et al., (2009) observed the combined effect of Molybdenum &Rhizobium on different growth parameters of common
bean in two growing seasons. The result showed that combined effect of Rhizobium inoculation in the presence of
molybdenum revealed the highest value in rabi seasons. Similar results were obtained by Yanni (1992) who reported that the
seed yield of Rhizobium inoculated legume crops is increased strikingly by Mo fertilization. Lalita et al., (2014) observed the
beneficiary impact of molybdenum and Rhizobium on the yield of Mung bean up to a significant level. Hristozkova et. al.,
(2007) studied that foliar application of nutrients on pea reduced the inhibitory effect on the root nodulation and nitrogen
assimilator enzyme activities due to molybdenum shortage when plants were inoculated with Rhizobium.

Alam et al., (2015) observed the impact of Mo on the growth of Hairy vetch. The results revealed that Mo application
increased the number and weight of nodules in hairy vetch, which in turn increased the nitrate-N content in the rhizospheric
soil. The improved nodule characteristics resulted in higher NA activity and increased N-fixing ability in nodules, owing to the
higher total N content and N uptake. For hairy vetch, 0.63 mg Mo kg-1 is the optimum dose to maximize biomass production
and to improve nodule characteristics to increase N uptake.

Silva et al., (2017) observed the effect of Mo on the growth and biological nitrogen fixation by two Brazilian common bean
cultivars using the 15N isotope dilution technique. The application of Mo and the inoculation with rhizobia strains contributed
to improving nitrogen fixation and grain weight. These results indicated that inoculation with Rhizobium strains and Mo
supply effectively contributed to biological nitrogen fixation and improving grain production.

Genetic analysis indicated that Mo application might also influence microbial diversity in the Rhizobium
community in their nodules therefore, optimum Mo application is required to increase biomass productivity of
leguminous plants (Alam et al., 2015).

CONCLUSION

These observations and many others have conclusively shown that in the absence of added nitrogen: molybdenum is required
for the symbiotic nitrogen fixation, in other words, it is needed to enable the Rhizobium satisfactorily to perform its function
of fixing atmospheric nitrogen. More recent work have been done by Silva et al. (2017), Mandou et al. (2017) and Soni et al.
(2017) on Peanut and a Vigna radiata respectively. They found the positive impact of Molybdenum on the selected legumes
but up to a optimum level. Much more research is required to ascertain the usefulness of this important mineral nutrient. It is
also worth investigating how they may further be used in future to support the expanding legume cultivation in areas where
soil Mo profiles limit plant growth and productivity.
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PULSES REVOLUTION IN INDIA—A REALITY

S.K. Chaturvedi' and Swapnil®
'Rani Lakshmi Bai Central Agricultural University, Jhansi 284003

’C.S.A University of Agriculture and Technology, Kanpur
Abstract

More than a dozen and half pulses are known for cultivation in different parts of the country in varying crop seasons. Among
these chickpea, pigeonpea, mungbean, urdbean, lentil, pea, whereas lathyrus, rajmash, moth bean, kulthi, cowpea, etc cover
smaller area therefore often called as minor pulses. These crops cover ~28-29 million ha area and produce 23-24 m t of pulses
grains annually. The impact of technologies developed, awareness created, demonstrated and popularized, and positive policy
support resulted in realization of self sufficiency in pulses in India during recent past. The ever highest pulses’ production
(25.23 mt) could come from quantum jump in productivity and efforts on bringing additional area under pulses along with
encouraging policy support in terms of declaration of remunerative MSP, indicative procurement, and increase in tariffs on
import of pulses particularly fieldpea and chickpea. During 2017-28 pulses production crossed 25.23 m t that was higher by
2.10 m t over 2016-17 and 6.88 m t over 2015-16. Further, breaking previous record pulses’ production (19.25 m t) of
2013-14, production was higher by 5.98 m t during 2017-18 breaking all records indicating that India is marching towards
attaining self sufficiency. Days are not far ahead when India will attain self sufficiency in indigenous pulses production if
similar kind of policy support continues and pulses are brought under public distribution system (PDS) and mid-day meals or
under similar social welfare schemes. To have sustainability in current level of production of pulses there is need to exploit
genetic resources (primitive landraces and wild relatives) so that future varieties can have more resilience to climate change.
At the same time efforts will be required to develop varieties and technologies those can help in bringing down cost of
cultivation (herbicide tolerance, machine harvestable varieties, etc.), and have farmers and industry preferred traits.

GREEN FODDER PRODUCTION AND WATER USE EFFICIENCY OF FORAGE CROPS UNDER
HYDROPONIC CONDITIONS

Suma T.C.!, Mallareddy’, Sangeetha T.R."' and Amaregouda A.!
'Department of Crop Physiology, *Department of Agronomy
University of Agricultural Sciences, Raichur, Karnataka

Abstract

Hydroponic technique can be used for green fodder productionof many forage crops in a hygienic environment, free of
chemicals like insecticides, herbicides, fungicides, and artificial growth promoters. It is a well-known technique for high
fodder yield, year round production and least water consumption. Unlike field production system that uses run-to-waste
irrigation practices, the hydroponic fodder system uses recirculation system, thus reducing the waste water. It has been
reported that hydroponic fodder production requires only about 2-3% of that water used under field conditions to produce the
same amount of fodder. Fodder produced hydroponically is of a short growth period of 7-10 days and does not require
high-quality arable land, but only a small piece of land for production to take place. It is of a high feed quality, rich with
proteins, fibre, vitamins, and minerals. All these special features of hydroponic system, in addition to others make it one of the
most important agricultural techniques currently in use for green forage production in many countries especially in arid and
semiarid regions of the world. However, determining the best forage crop is an important matter in producing highest fodder
yield and quality and at the same time considering the economic dimensions in the process of hydroponic green fodder
production by saving seed cost. The objectives of this study were to evaluate seven forage crops maize, bajra, fingermillet,
foxtailmillet, wheat, cowpea and greengram for green fodder production and water use efficiency under hydroponic
conditions. The experiment has been conducted under temperature-controlled conditions (24 + 1?C) and natural window
illumination at growth chamber, Department of Crop Physiology, UAS, Raichur. The results showed that green forage can be
produced in 10 days from planting to harvest using hydroponic technique. Highest values for green fresh yields were recorded
for the crops cowpea, greengram and maize which gave 220, 193 and 217 tons/ha, respectively. Cowpea crop used water more
efficiently than the other seven tested crops when produced about 654 kg fresh matter/m3water in comparison to 633, 585,
552, 443, 423 and 376 kg fresh matter/m3 water for maize, greengram, wheat, bajra, fingermillet and foxtailmilet,
respectively. No significant differences between maize and cowpea for water use efficiency were noted. It can be concluded
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from this study that maize and cowpea crops can be considered as the best choice for production of hydroponic green fodder
with less water consumption.

STRESS MANAGEMENT AND PRODUCTIVITY ENHANCEMENT IN FRUIT CROPS THROUGH
PLASTIC MULCHING UNDER HILLY TERRACED LAND OF UTTARAKHAND

V.P. Singh', P.K. Singh®, C.P. Singh' and Rajesh Kumar'

'Department of Horticulture ~*Department of Irrigation and Drainage Engineering

G.B. Pant University of Agriculture and Technology, Pantnagar, Uttarakhand, India

E-mail : hortvp@gmail.com

ABSTRACT

Uttarakhand is endowed with a wide climatic variation ranging from sub-tropical to temperate, marked by seasonal variations
in temperature but also affected by tropical monsoons. January is the coldest month with temperature reaching below freezing
point in hills and 21°C in southeast or plains whereas in May-July the temperature reaches around 40°c. This provides an
immense possibility of producing number of fruit crops categorized under tropical to subtropical and temperate group. But the
fruit productivity is quite low compared to other major producing regions. The Fruit productivity is as low as 3.8 MT/ha
compared to 14.3 MT/ha of the country. The productivities of all major fruit crops like apple, peach, guava, litchi, citrus etc.
are lagging far behind than the major producers of the respective crops. Low temperature during initial growth period
followed by temperature fluctuations in later part of the growth, moisture stress, erratic precipitation, depletion in available
soil moisture and high wind velocity with various biotic stresses are some of the major constraints in producing quality crops.
The cultivation is solely rainfed. This high stress adversely affects the growth and productivity of fruit crops. It compels for
adaptation of technique that despite of conserving soil moisture also prevents from weed growth and enhance yield. In this
regard plastic mulching is the most appropriate method to be adopted.

Mulches are the grower’s first line of defense in providing ideal conditions for plants and are easy and cost efficient
technology. Mulch is used to cover soil surface around the plants to create congenial condition for the growth. This may
include temperature moderation, salinity and weed control. It exerts decisive effects on earliness, yield and quality of the crop.
It is an integral component of water conservation in horticulture production. About 25-30% higher moisture was recorded
under plastic mulch during March-May whereas it was 40% in July in apple orchards. Similarly, both minimum and maximum
soil temperature in 0-10 cm was found to be 3-4°C higher under mulch in the same orchard. Research and demonstration trails
carried out by the PFDC Pantnagar at various locations of the Uttarakhand suggested that the yield can be enhanced by
25-50% in various fruit crops just by using this technology alone. The results indicated that mango and litchi responded very
well if mulched during the earlier period of growth as it also reduces juvenile period by enhancing vegetative growth despite
of increasing yield and quality in later part. Further, demonstration trials carried out on plastic mulching by PFDC have shown
an increase in yield in different fruit crops (guava 25-30%, peach 30-35% and pomegranate 35-40%). Therefore, PFDC,
Pantnagar is engaged in promotion and technology dissemination of this technology through trainings and demonstration trails
at various locations of the Uttarakhand hills.

EFFECT OF EMS DOSES ON GERMINATION IN INDIAN MUSTARD (BRASSICA JUNCEA) UNDER
LABORATORY CONDITIONS

Anubhuti Sharmal, Sanjay J. Janbhulkarz, Aaditendra Sharma’, Arun Kumar' and P.K. Rai!
'ICAR-Directorate of Rapeseed-Mustard Research, Bharatpur, Rajasthan

’Nuclear Agriculture and Biotechnology Division, Bhabha Atomic Research Centre, Mumbai, Maharashtra
Email : sharmaanubhti98@gmail.com

Abstract

Brassica juncea (L.) Czern & Coss., also known as Indian mustard, belongs to the plant family Brassiceae (Cruciferae) or the
mustard family. It consist of several species which produce edible leaves, roots, stems and seeds as spice. Over the past couple
of decades, these crops have become one of the most important sources of edible oil in the world. Apart from oil and
nutritional contents, mustard also possesses some anti- nutritional components for e.g. glucosinolates, erucic acid and phytic
acid etc. These anti-nutritional factors are required only in small amounts. High amount of these antinutritional factors are
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harmful to human consumption. Mutation breeding is an effective way to delete or reduce such an antinutritional factors
keeping rest of the characters of the plant intact. There are two types of basic mutagens i.e. Physical and Chemical mutagens.
Alkalyting agent ethyl methanesulphate (EMS) is most commonly used mutagen in plant. This study aims to isolate mutations
for anti nutritional factors in high yielding varieties. Percent germination is an indicator to decide an effective dose of
mutagen. For this study EMS was used to treat seeds of the varieties PM-21 and PM-30. Thirty seeds of each variety were
treated with 3 different doses of. 0.25%, 0.50% and 0.75% and placed in BOD incubator at 25° C temperature for 3 Days. After
3 Days observation on germination percent was recorded.. The seedlings with normal phenotypical characters were
considered for this study. The seedlings with normal phenotypical characters were considered for this study. It was observed
that in the 0.25% dose of EMS, germination percentage was 96 % each for variety PM-21 and PM-30. However, in the 0.50%
dose of EMS, germination percentage was 93 for variety PM-21 and 70for variety PM-30. In 0.75% dose of EMS, germination
percentage was 80 for variety PM-21 and 50 for variety PM-30. It clearly indicates that increasing doses of mutagen decreases
germination per cent. These results are in accordance with the previously reported data for other crops.

GENETIC ARCHITECTURE IN RELATION TO SEED YIELD AND OTHER RELATED
QUANTITATIVE CHARACTERS IN FIELD PEA (PISUM SATIVUM L.)

B.L. Meena, S.P. Das, H.S. Meena Sunita Kumari and Reena Kumari
ICAR-Directorate of Rapeseed and Mustard Research, Sewar, Bharatpur-321303

Email : blmeena.icar@gmail.com

Abstract

In the present study, generation mean analysis were undertaken to estimate the nature and magnitude of gene action for yield
and its component traits in two crosses of field pea viz IM 9214-10 X Rachna (C-1) and IM 9214-10 X Ambika (C-2). Scaling
tests revealed the presence of one or more kinds of epistatic effects for almost all the agro-morphological traits. The selection
of elite lines from delayed generations and subsequent inter mating might be useful approach to recover/ develop the high
yielding field pea lines. The elite lines recovered from crosses IM 9214-10 X Rachna might be superior in terms of early
maturity with more number of clusters per plant and seed yield per plant. Likewise, crosses i.e. IM 9214-10 X Ambika for
plant height, number of clusters per plant and seed yield per plant; may give opportunity to isolate transgressive segregants in
advanced generations.

FUNCTIONAL ANALYSIS OF BACULOVIRUS-ENCODED MICRORNAS ROLE INESTABLISHING
INFECTION IN THE HOST

C.P. Singh'”?, J. Singh® and J. Nagaraju’

'Laboratory of Small RNA Biology, Department of Botany, University of Rajasthan, Jaipur-302004, Rajasthan, India.
’National Centre for Cell Science, University Campus, Ganeshkhind, Pune-411007, Maharashtra, India

ICentre of Excellence for Genetics and Genomics of Silkmoths, Laboratory of Molecular Genetics, Centre for DNA Finger-
printing and Diagnostics, Tuljaguda complex, Nampally, Hyderabad-500001, Andhra Pradesh, India.

Email : chandrapal203@gmail.com

Abstract

MicroRNAs (miRNA) are a family of small, non-coding RNAs that regulate gene expression in a sequence-specific manner.
MiRNAs have emerged as key players in the regulation of several pathways including developmental timing, haematopoiesis,
organogenesis, apoptosis, cell proliferation, tumorigenesis and host-viral interactions. Recent studies suggest that viruses
encode miRNAs to manipulate their host gene expression to ensure their effective proliferation. Insect viruses have hardly
been the subjects of miRNA investigations. We have identified four Bombyx mori nucleopolyhedrosis virus
(BmNPV)-encoded miRNAs and also functionally characterized two BmNPV-miRNAs (bmnpv-miR-1 and bmnpv-miR-3)
using a combination of in silico and experimental methods. We demonstrate the sequence-dependent interaction of
bmnpv-miR-1 with Ran mRNA using cell culture and in vivo assays, including RNA interference (RNAi) of Ran. Our results
clearly show that bmnpv-miR-1 represses Ran, leading to reduction in the host miRNA population, and consequently, the
BmNPYV load increases in the infected larvae. Blocking of bmnpv-miR-1 resulted in higher expression levels of Ran and a
decrease in BmNPV proliferation. Whereas, bmnpv-miR-3 is employed by BmNPYV, in titrating out its own genes, to avoid
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host immune response. Our miRNA overexpression and inhibition results showed that bmnpv-miR-3 expresses during early
stage of infection, and negatively regulates the expression of DNA binding protein (P6.9) and other late genes. These findings
provide an insight into the evasion strategies used by the virus to counter the host defense for its effective proliferation and
have relevance to the development of insect virus control strategies.

ASPARTIC PROTEASE MEDIATED CONSTITUTIVE ACTIVATION OF DEFENSE RESPONSES IN RICE

Bishun Deo Prasad and Sangita sahni

Tirhut College of Agriculture, Dholi, Muzaffarpur-843 121, Dr. Rajendra Prasad Central Agricultural University, Pusa,
Samastipur, Bihar, India

Email : bdprasadbau@gmail.com

Abstract

Plant aspartic proteases (AP) play key roles in the regulation of biological processes, such as the recognition of pathogens and
pests and the induction of effective defense responses. A large number of AP (>400) have been identified in silico in the rice
genome. None have previously been isolated and functionally characterized for their involvement in disease resistance. We
describe here the isolation and characterization of a gene Oryza sativa Constitutive Disease Resistance in Rice (OsCDRI)
from rice which encodes a predicted aspartate protease. Expression of OsCDRI was activated upon treatments with
benzothiadiazole and salicylic acid, which are signal molecules in plant disease resistance responses. Ectopic expression
of OsCDRI in and rice conferred enhanced resistance against bacterial and fungal pathogens. The enhanced disease resistance
observed in transgenic plants was correlated with induction of pathogenesis-related gene expression and was shown by
mutational analysis to be dependent on AP activity of the transgene-encoded product. These results demonstrate the role of
aspartatic proteases in defence response in rice.

STUDY THE EFFECT OF SOWING METHODS, NITROGEN AND PHOSPHORUS LEVELS ON
PRODUCTIVITY OF CENCHRUS SETIGERUS FOR RESOURCE UTILIZATION IN DRYLAND
REGIONS

J.K. Balyan' and Ravi Kant Sharma’

'Dryland Farming Research Station, Bhilwara (Rajasthan)-311001

’College of Agriculture, Bhilwara, Maharana Pratap University of Agriculture and Technology, Udaipur

Email : jkbalyanbhl@gmail.com

Abstract

A field experiment was conducted from 2012 to 2015 at Dry land Farming Research Station, Arjia, Bhilwara (Maharana
Pratap University of Agriculture & Technology, Udaipur, Rajasthan) with an objective to utilize the inter row space in existing
neem tree rows to improve the productivity of waste and problematic land which were completely degraded and there were
only some unproductive local grasses in small patches between the neem trees. This area falls under sub humid Southern
plains of Aravalli hills and semi-arid Eastern plain agroclimatic zones of the Rajasthan state. The land use capability class V
and soil of the site were Inceptosols with pH 8.6, EC 0.42 and Organic carbon 0.47. Soils were low in available N (228.72
kg/ha), high in available P (39.13 kg/ha) and medium in available K (234.0 kg/ha). The experiment consisting of nine
treatment combinations, three establishment method of Cenchrus setigerus grass and sowing in Main plots (Direct seed
sowing-E; Mud ball/Pallet sowing-E, and Socking seed in solution of CuSO4@ 50ppm for 16 hour-Es). In Sub plot-Nutrient
levels (No-No fertilizer, N;-10 kg N+15kg P,O5 and N,-20 kg N+30 kg P,Os in split plot design wth t three replications. The
sowing of Cenchrus setigerus grass in lines 50 cm apart during fist year in 2012at the onset of monsoon. The half dose of N
and full dose of P,Os per ha were applied as per treatment and remaning half dose of N top dressed one month after sowing in
sufficient moisture conditions. In existing neem tree rows on marginal land under different methods of seed sowing of
Cenchrus setigerus grass with mud ball/pallet gave significantly higher dry grass yield (2157 kg/ha) which was 15 percent
higher as compared to direct seed sowing of grass yield (1876 kg/ha). Further, application of 20 kg N+30 kg P,Os/ha increased
significantly dry grass yield (2478 kg/ha) but at par with 10 kg N + 15 kg P, Os/ha and was 81 & 59 percent higher over
control (1365 kg/ha), respectively. Mean of four years data (2012-2015) revealed that sowing of Cenchrus setigerus grass with
mud ball/pallet gave highest dry grass yield (2098 kg/ha), while, lowest grass yield (1820 kg/ha) was recorded in direct seed
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sowing. Further, interaction of treatments reveals that Cenchrus setigerus grass with mud ball/pallet and application of 20 kg
N + 30 kgP,0s /ha, increased dry grass yield 71.76 % over control (1424 kg/ha). Similarly this treatment also recorded highest
additional net returns and B:C ratio over control.

IMPACT OF TECHNOLOGY DISSEMINATION ON PROFITABLE FLORICULTURE

D.K. Mishra, Arun Shukla and Rakesh Jain
Krishi Vigyan Kendra, Kasturbagram, Indore, M.P.

Email : Dkmishra.indore@gmail.com

Abstract

Available agricultural technology is of no use till it reaches its ultimate users. Research, technology dissemination and the
users, these three units are necessary for creation dispersion and use of innovative knowledge. Commercial floriculture is a
recent development in Madhya Pradesh which is gaining momentum spire the last few years. In quest for socio economic
development of small and marginal farmers, floriculture has emerged as prominent and an attractive sector of agriculture in
Indore district of Madhya Pradesh. The scope of floriculture in Madhya Pradesh has increased tremendously, which is evident
from the increase in area from 1387 ha in 2009 - 10 to 1905 ha in 2016-2017 and production from 833 tons to 33150 tons
during the same period .Major flower crops being grown in this area are Marigold, Gaillardia, Chrysanthemum, Annual
chrysanthemum, Tuberose, Desi rose and Gladiolus under open field condition. It become feasible to find out the reason
behind low productivity and quality of flower through regular survey, farmers meeting and field diagnostic visits. The major
cause of low productivity and quality of flower yield was due to indiscriminate and irregular use of inorganic fertilizers, no use
of micronutrient and bio fertilizers in chrysanthemum, no pinching in marigold, cutting of gladiolus spike at ground level,
unavailability of quality seed material, no use of proper plant protection measure etc. To combat these causes, Krishi Vigyan
Kendra, Kasturbagram was successfully attempted and established the Linkages between scientist — extension functionaries
and farmers to disseminate the proper technologies and ideas to enhance the area, production and productivity, consequently
enhance the income and livelihood of flower growing community.

AVOIDABLE YIELD LOSSES DUE TO INSECT PEST COMPLEX IN SUMMER MUNGBEAN
GENOTYPES

Harpreet K. Cheema and T.S. Bains

Department of Plant Breeding & Genetics, Punjab Agricultural University, Ludhiana, Punjab

Email : hkcheema@pau.edu

Abstract

Mungbean is an important pulse crop of Indian subcontinent. It is vulnerable to attack by various insect pests at various growth
stages. In the insect pest complex damaging the mungbean crop, bean flower thrips, Megalurothrips distalis (Karny) is a
serious threat in realizing the yield potential mainly in summer season. Both nymphs and adults of thrips thrive on pollen and
cell sap resulting in flower drop, reduced pod formation and poor yield. Pod damage by pod borer complex mainly
Helicoverpa armigera (Hiibner) is another yield limiting factor. Among various management strategies, host plant resistance
is an effective and safe method to manage insect pests. Seventeen interspecific lines of mungbean were screened during
summer 2015 in field under protected and unprotected conditions. Observations were taken on the population of thrips at
flowering stage, pod damage and yield at harvest. Avoidable losses for various genotypes were worked out. Significantly less
population of thrips and pod damage and higher grain yield was registered in protected crop than in unprotected crop. The
mean thrips population ranged from 2.00- 9.33 per 20 flowers in various genotypes as compared to 9.00 in local check variety
SML 668 in unprotected conditions. Pod damage ranged from 6.33- 13.00 per cent in genotypes as compared to 6.33 per cent
in check. Genotypes SML 1807 and SML 1837 recorded lowest incidence of thrips and higher grain yield under both
unprotected and protected conditions. Yield of SML 1837 was maximum in unprotected (1136 kg/ha) as well as protected
(1796 kg/ha) set. The avoidable losses due to insect pest complex in various mungbean genotypes ranged from 23.59-70.97
per cent with an average of 51.62 per cent. Based on various parameters such as lower thrips count, pod damage, better yield
and lower avoidable yield losses, the genotypes SML 1837and SML 1807 were identified as superior and useful for breeders
from insect point of view. These lines can also withstand insect pressure to a better extent in cases where farmers fail to take
timely control measures.
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BIOMASS AND CARBON SEQUESTRATION POTENTIAL IN AGRI-SILVI-HORTI SYSTEMS

Pawar K.N., Mutanal S.M., Mokashi M.V. and Ghatanatti S.M.
AICRP on Agroforestry, University of Agricultural Sciences, Dharwad, Karnataka

Email : kasu_pawar@rediffmail.com

Abstract

Climate change is one of the major environmental threats that are likely to impact forest cover and livelihood of the famers.
Forest cover more than 1/3™of the world’s land area constitutes the major terrestrial carbon pool. Carbon dioxide (CO,) is the
most important anthropogenic GHG. Carbon storage in forest ecosystem involves numerous components including biomass
carbon and soil carbon. As more photosynthesis occurs, more CO, is converted into biomass, reducing carbon in the
atmosphere and sequestering it in plant tissue above and below ground surface. The carbon sequestered in each part differs
greatly depending on various factors viz., agro climatic region, the type of system, site quality, density and type of species etc.
One of the approaches would be to increase carbon sink size by increasing the tree cover without affecting the livelihood. This
is possible to some extent by adopting agroforestry systems by cultivating perennial plantation crops. A study was made to
measure biomass and carbon sequestration rate in different tree species raised at Agricultural Research Station, Prabhunagar,
University of Agricultural Sciences, Dharwad. The experiment involved horticultural crop sapota and silvicultural trees viz.,
Eucalyptus tereticornis, Tectonagrandis, Acacia auriculiformis, Lagestromialanceolata and Dalbergiasissoo. Sapota planted
at 10 x 10 m spacing and in between two sapota plants, tree species were planted across the slope during the year 1976 on deep
clay soils. Adjoining trees to sapota were harvested during the year 1992-93 and one tree is retained in between sapota plants.
Growth parameters of trees were significantly higher in Fucalyptus tereticornis, Tectonagrandis, Acacia auriculiformis as
compared to other tree species. The total biomass and carbon sequestration was significantly higher in Eucalyptus tereticornis
(108.68 ton/ha and 54.34 ton/ha respectively) followed by Tectonagrandis 107.06 ton/ha and 53.53 ton/ha respectively) as
compared to other timber tree species in the agroforestry system. Among the sapota trees, total biomass and carbon
sequestration was significantly higher when sapota grown with Lagerstroemia lanceolata (37.64 ton/ha and 18.82 ton/ha
respectively) followed by sapota with Eucalyptus tereticornis (36.52 ton/ha and 18.26 ton/ha respectively) as compared to
other agroforestry systems.

ASSESSMENT OF GENETIC DIVERSITY OF QUARANTINE IMPORTANT PHOMOPSIS SPECIES
ISOLATED ASSOCIATED WITH SEEDS OF OILSEED CROPS

L.S. Rajputl, Sanjeev Kumarl, Heena Bhati2, Krishana Nairz, Jameel Akhtarz, Pardeep Kumar 2 and
S.C. Dubey’

!Division of Plant Protection, ICAR-Indian Institute of Soybean Research, Indore 452001, India

’Division of Plant Quarantine, ICAR-National Bureau of Plant Genetic Resources, New Delhi-110012, India
Email : laxman0742@gmail.com

Abstract

Genetic diversity of 12 different isolates of various Phomopsis spp. collected from seeds of various oilseed crops representing
both exotic as well as domestic collection of India, were used for genetic variability analysis by using 3 molecular marker
system i.e., inter-simple sequence repeats (ISSRs), universal rice primers (URPs) and sequence-related amplified
polymorphism (SRAP). They are showing various degrees of variations, which is extremely difficult by conventional
techniques for fungus characterization as well as variations analysis. Both exotic as well as domestic isolates shows 100
percent polymorphism with 10 markers each of ISSRs, URPs and SRAP. Total 323 DNA amplicons was recorded with a range
of 0.1 to 3.4 Kb with ISSRs marker, similarly 293 DNA amplicons was recorded with in URPs and 285 SRAP. Various
parameters for analysis of genetic diversity was also analysed such as expected heterozygosity, Shannon’s information index,
polymorphic information content, effective multiplex ratio and marker index was highest in URP Primers. Unweighted pair
group method with arithmetic average (UPGMA) analysis clustered the isolates into 2 major groups, with 39 % genetic
dissimilarly using combined three type of markers. URPs marker showed superiority among all three molecular markers in
detecting genetic diversity. Exotic isolates of P. phaseolorum collected from Jatropha showed highest similarity where as
domestic isolates of P. phaseolorum isolated from soybean showed highest level of variation. Different isolates did not
represent agro-ecological regions and crop origins.
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FEASIBILITY TESTING OF TRACTOR OPERATED INCLINED PLATE MULTICROP PLANTER
FOR SOWING OF PADDY AS DSR (DRY LAND) METHOD

Manoranjan Kumar, Dheeraj Kumar, Jaya Sinha, Manish Kumar, Sunil Kumar and Pratibha Devi Sharma
College of Agricultural Engineering, Dr Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar

E-mail : manukrkumar@gmail.com

Abstract

This paper is mainly focused with the research work conducted with the six row inclined plate multicrop planter, which was
tested for sowing of paddy at KVK, Jale, Dr RPCAU,Farm in about 0.75 ha land and also tested in farmers field of Malinagar,
Samastipur in about 1 ha of land during Kharif season with different varieties of paddy and also comparative study with
traditional method was conducted. This implement was used for direct seeding of paddy by DSR (dry land) method. The actual
field capacity was found 0.45 ha/h with field efficiency 72%. The average hill population/m® was 75, whereas plant to plant
and row to row spacing was 4cm and 23 cm, respectively. The cost of use of machine was Rs 665/h and Rs 1478/ha, whereas,
in traditional method, the cost of sowing was found Rs. 7500/ha. There was net saving of Rs. 5027/ha by planting of paddy by
this machine over traditional planting. It was observed that germination of paddy crop was founds satisfactory and useful for
farmers particularly from labour and time saving point of view. Removal of weed is necessary before sowing of paddy. It is
well established fact that the use of seed cum fertilizer drill increases the crop production due to timely complication of sowing
work as well as accurate placement of fertilizers. However, it is not yet popular among the farmers of Bihar. This may be due
to its high initial cost as well as their limited use for selected crops. The inclined plate multicrop planter will solve this
difficulty to a great extent. It will be easily accepted by the farmers due to its multi use for sowing of various crops.

INTROGRESSION OF SCAB RESISTANCE IN INTRODUCED GENOTYPES OF APPLE (MALUS X
DOMESTICA. BORKH)

Muneer Ahmad Sheikh*', K.M. Bhat?, J.I. Mir', M.A. Mir', Sajad Un Nabi', N.A. Khan’, M.A. Bhat?, Sajad
Mohidin, Om Chand Sharma' and Desh Beer Singh'
'ICAR-CITH, Old Airfield Rangreth Srinagar, 191132, Jammu and Kashmir

’Division of Fruit Science, SKUAST-K, Shalimar Srinagar, 190025, Jammu and Kashmir
*Email : hortimuneer@gmail.com

Abstract

Apple scab is one of the most widespread diseases of apple trees causing huge economic losses both quantitatively and
qualitatively. The increased expenses associated with labour and fungicides justify the investigation of an alternative,
effective, least expensive resistance approach to deal with this disease. In present study, “Introgression of scab resistance in
introduced genotypes of apple” we first evaluated 24 genotypes against apple scab disease, using phenotypic and molecular
approaches to find out the genotypes with highest resistance against sacb disease. Phenotypic screening using leaf detach
method showed that, in certain genotypes fungus did not proliferate macroscopically and the leaves remained alive, green and
also showed hypersensitive response, which gives indication of resistance against apple scab. To validate the results of
phenotypic screening, all twenty four genotypes were again evaluated for the presence of V'f gene conferring resistance against
apple scab disease using nine gene specific primers. Certain gene specific markers amplified only one fragment in resistant
cultivars and hence confirmed the presence of Vf gene in these cultivars. Some amplified fragments in both susceptible and
resistant lines, hence couldn’t distinguish between resistant and susceptible ones. Among 24 genotypes 8 genotypes viz.,
Firdous, Nova easy gro, gavin, priscella, liberty, Selection 5, 1 &8 were amplified by almost all the primers used. Gene
expression studies using Real time PCR also revealed that same 8 genotypes were having highest expression of Vf gene.
Before hybridization, studies like pollen viability and pollen germination were also done, which revealed that maximum
germination and viability were shown by Priscella (91.31 & 90.60% respectively). For hybridization programme to introgress
the resistance in susceptible cultivars Redlum gala and fuji azitec, 8 donor parents were selected as pollen donors based on
phenol-molecular screening, gene expression, pollen viability and germination studies. Out of total crosses done, the fruit set
percentage was highest in Gala Redlum x Firdous with 91.66%, the seed germination and seedling survival percentage was
highest in crosses between Fuji Aztec X Sel. 8 (79.62%) and Gala Redlum x Liberty (79.82%) respectively. The hybrid
seedlings were further evaluated for phenotypic screening using same leaf detach method and only two classes were observed
either resistant or susceptible. To validate our phenotypic results hybrids were also evaluated using molecular markers and
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same results were confirmed as in phenotypic screening. The gene expression studies were done for single resistant hybrid
from each cross also showed highest expression as against susceptible hybrid. Present study confirmed the resistance both by
phenotypic and molecular screening among certain genotypes which can be further exploited for future molecular breeding
programme for other commercially growing scab susceptible apple varieties. Also the resistant hybrid obtained from the study
can be top worked on different rootstocks to develop resistant variety.

STRATEGY FOR ENHANCING FARMERS’ INCOME AT VILLAGE LEVEL : ASTUDY OF KASGANJ
DISTRICT OF UTTAR PRADESH

Netrapal Malik, R.P. Singh, A.H. Warsi and Sohanlal Verma
Krisi Vigyan Kendra, CSA University of Agriculture and Technology, Kanpur, Mohanpura, Distt.-Kasganj

Abstract

In the present scenario of agricultural development, emphasis is being given on enhancing the income of the farmers.
Government of India has targeted doubling the income of farmers by 2022. Only production oriented extension approach
cannot fulfill the requirements for achieving the target. Extension agencies are needed to be more specific in actions, focused
result oriented not in terms of production enhancement but also ensuring the profitable returns to the farmers. This requires the
developing extension strategies at micro level within the framework of national policies. A Study was conducted in two
villages of district Kasganj of Uttar Pradesh with the purpose of developing location specific strategies for enhancing the
income of the farmers. Two Focused Group Discussions were conducted in each village to gather the data. There are total 148
farm families in village Afzalpur and 120 farm families in village Tikampura. Total agricultural land of village Afzalpur and
Tikampura is 102 and 132.13 hectare, respectively. Major crops of the villages are maize and pearl millet in kharif season and
vegetable pea and wheat in rabi season. At present farmers of the villages getting Rs. 18,750 per hectare average annual
income. Almost all the farming families have at least one buffalo but average milk yield is 6-7 kg/day/ buffalo. Farmers sell
their produces in local mandis. Farmers lack in knowledge about nutrient management, insect-pest management, animal
nutrition and human nutrition. They are dependent on local private inputs dealer for agricultural inputs and information
regarding suitable varieties of the crops and insect-pest management. Ensuring timely availability of suitable varieties, soil
health improvement, integrated nutrient management, integrated insect-pest management, proper animal nutrition, value
addition and linkage of farmers to market are the identified thematic areas needed to be addressed for enhancing farmers’
income of these villages. Promotion of seed production of vegetable pea and late sown varieties of wheat, production of
organic inputs, processing and value addition in pearl millet, maize and vegetable pea at village level not only can ensure
timely availability of seeds of suitable varieties, soil health enhancement and better market price to the farmers but also can
provide self employment to the rural youths of the villages. Rural youths must be encouraged to be engage in seed production,
organic inputs production and value addition activities. In the extension activities for these villages emphasis must be given on
integrated nutrient management, insect-pest management and animal nutrition. Farmers association must be formed for
profitable marketing of the agricultural produces. On the basis of situation analysis and thematic areas identified, the present
paper suggests the extension strategy in detail for enhancing the income of farmers of these villages and the villages having
similar situations.

GENETIC VARIABILITY IN GROUNDNUT GENOTYPES (4RACHIS HYPOGAEA L.)

P.B. Singhl, Meenakshi Dhoot', Mukesh Meena' and Narendra Kumar®
'Department of Plant Breeding & Genetics, RCA (MPUAT), Udaipur (Raj.)

’ICAR-Directorate of Groundnut Research, Junagadh (Gujarat)
Abstract

Groundnut (4rachis hypogaea L.) is an important food, feed and oilseed crop. It contains 48-50% oil and 26-28% protein, and
is a rich source of dietary fiber, minerals, and vitamins. It is grown in nearly 100 countries. Major groundnut producers in the
world are: China, India, Nigeria, USA, Indonesia and Sudan. Groundnut is gaining importance as a food crop, on account of
high digestible proteins, vitamins, minerals, phytosterols and due to increased consumer preference after value addition. Over
100 countries worldwide grow groundnut. Developing countries constitute 97% of the global area and 94% of the global
production of this crop. The production of groundnut is concentrated in Asia and Africa (56% and 40% of the global area and
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68% and 25% of the global production, respectively). In India, the area, production and productivity of groundnut during
2017-18 were 49.077 lakh hectares, 82.169 lakh tones and 1674.00 kg/ha, respectively. While in Rajasthan, the area,
production and productivity of groundnut during 2017-18 were 6.406 lakh hectares, 11.315 lakh tones and 1766 kg/ha,
respectively. There is a need to identify high yielding groundnut genotypes which will be useful and economic to farmers of
the area. Hence, keeping in view, the field experiments were conducted at Instructional Farm, CTAE (MPUAT), Udaipur
during Kharif 2017 and 2018. Among the tested entries viz., UG 204 (3396 kg/ha), followed by UG 210 (3318 kg/ha) were
found highest dry pod yielder and recorded significantly superior dry pod yield over the checks. Kernel yield ranged from
1572 to 2394 kg/ha, 100 kernel weight ranged between 39 to 52g, shelling percent ranged from 67-72, days to maturity were
ranged between 93 to 99 days, oil percentage ranged from 42 to 48%, dry haulm yield ranged from 4028 to 5826 kg/ha and
sound mature kernels were ranged from 87 to 95%.

MANAGEMENT OF SCLEROTINIA ROT IN INDIAN MUSTARD (BRASSICA JUNCEA)

Pankaj Sharma, P.D. Meenaand P.K. Rai
ICAR-Directorate of Rapeseed-Mustard Research, Bharatpur 321 303, Rajasthan, India

Email : pksvirus@gmail.com

Abstract

Sclerotinia sclerotiorum (Lib.) de Bary, the causal organism of stem rot of Brassica and over 500 host plants is distributed
worldwide. Sclerotinia rot is menace to cultivation of oilseed Brassica crops in the world. Infection occurs on leaves, stems
and pods at different developmental stages, causing seed yield losses of up to 80%, as well as significant reductions in oil
content and quality. Management is difficult due to the presence of wide host range and long-term survival of the resting
sclerotia. Since no single method can effectively control S. sclerotiorum, the best approach to control the pathogen is by the
integration of various eco-friendly measures. Cultural practices including wider row and plant spacing or lower plant
populations along with irrigation management reduce the microclimate favorable for disease development.Seed treatment (@
2 g/kg) and foliar spray (@ 0.2%) with Carbendazim resulted in maximum reduction in infection (88%) with increased pooled
mean seed yield (2439kg/ha).Different fungal and bacterial antagonist were also found effective in Sclerotinia rot
management like Trichoderma, Bacillus subtilis and Pseudomonas fluorescens showed a medium level of disease reduction
ranging from 51.3% to 64.3%. Seed treatment (@6g/kg) and foliar application (@0.6%) of T. harzianumshowed a reduction
of 51.3% disease incidence with yield (2095 kg/ha). Partial resistance has also been identified in some B. napus and, to a lesser
extent, in B. juncea genotypes from India. In recent a significant partially resistant genotypes have been identified in B.
Jjuncea. In addition to identifying high level host resistance to SSR, breeding populations of similar levels of resistance but
narrow variation in the resistance range have also been identified. Such populations not only consistently display the level of
resistance expected but also reflect genetic diversity of resistance sources needed to successfully develop new more-resistant
cultivars.

DIVERSITY OF POLLEN PELLETS HARVESTED FROM APIS MELLIFERA L.. COLONIES UNDER
HARYANA CONDITION

Pradeep Kumar Dalal, Mandeep Rathee and O.P. Chaudhary
CCS Haryana Agricultural University, Hisar-125004

Email : pradeepdalalg@gmail.com
Abstract

Honey bees, Apis mellifera L. get attracted towards flowers of different plant species to get floral rewards in the form of nectar
and pollen. Pollen in particular is preferred by honey bees as the protein source for their developing brood. Worker bees pack
the abundantly dispersed pollen on their body into pellets and carry them in their basket shaped hind legs into the colony.
Honey bee collected pollen pellet is also gaining popularity as an important nutritional supplement for human beings. Keeping
that in view, pollen traps were mounted on the entrance of 4. mellifera colonies to harvest pollen pellets brought by the
returning bees. The colonies were kept in the campus of College of Agriculture, Kaul, Kaithal, Haryana (coordinates:
29.8498° N, 76.6615° E). A study intended to determine the floral phenology of different botanical species of plants and
resulting foraging activity of A. mellifera was investigated through collection of diverse pollen pellets brought by bees from
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their natural surroundings was investigated during January month of 2017-18. The overall collected pollen was further
segregated manually on the basis of colour and identified their botanical origin through melissopalynological techniques.
During January month, harvested sample had bright yellow coloured Brassica campestris, green coloured Eucalyptus spp.,
orange coloured Sida acuta, white coloured Ageratum conyzoides and light yellow coloured mixed Cicer arietinum and
Eucalyptus spp. pollen pellets in the range of 66-76 %, 14-26%, 3.3-4.6%, 6.3-25% and 0-2%, respectively. This study suggest
that the 4. mellifera has more preference towards B. campestris pollen as against rest of the other pollen types.

CHARACTERIZATION AND EVALUATION OF BREAD WHEAT GERMPLASM FOR RACE
NON-SPECIFIC ADULT PLANT RESISTANCE GENES AND SLOW RUSTING BEHAVIOUR

Prakasha T.L.' Suresh Chand’, A.N Mishra', J.B. Singh', S.V. Sai Prasad' and V.K. Singh’
'ICAR-Indian Agricultural Research Institute, Regional Station, Indore-452001

’Department of Life Sciences, Devi Ahilya Vishwavidyalaya, Indore-452001

'ICAR- Indian Agricultural Research Institute, Division of Plant Pathology, New Delhi-110012

Email : prakash7385@gmail.com
Abstract

Wheat along with rice and maize is fulfilling half of the calories demand of the world. In India wheat is grown in an area of
about 30.72 m. ha with production of 97.44 m. tonnes and an average productivity of 3172 kg per hectare. The rust fungi are
the most important diseases responsible for substantial loss of wheat production. Host resistance and chemicals are most
commonly employed for disease management. Growing resistant varieties is the most economical and environmentally sound
method for rust management. The leaf rust resistance genes Lr34, Lr46, Lr67 and Lr68 confer race non-specific adult plant
resistance (APR) against many pathotypes of leaf rust. These genes confer slow rusting behavior to the wheat genotypes. Slow
rusting genotypes are characterized by slow progress of the disease with less terminal disease severity which limit the losses
caused by the rust diseases. A total of 198 bread wheat genotypes with leaf tip necrosis phenotype were identified for studying
their slow rusting behavior as well as adult plant resistance gene/s associated with them. These genotypes were screened with
molecular markers to identify the race non-specific APR genes. Genotypes were evaluated in the field for identifying slow
rusting genotypes against leaf, stem and stripe rusts over two years. Out of the 127 genotypes identified carrying race
non-specific APR genes, many were found to have multiple APR genes in different combinations. Out of 81 genotypes
identified carrying Lr34 gene, 53 carried Lr34 gene singly, 17 were carrying Lr34+Lr46 genes, six had Lr34+Lr67 genes,
four had Lr34+Lr68 genes, while one was carrying Lr34+Lr46+Lr68. A total of 16 genotypes were carrying Lr46 gene singly,
five genotypes were carrying Lr46+Lr67 genes, one genotype had Lr46+Lr68 genes, two genotypes carried Lr46+Lr67+Lr68
genes. While 11 genotypes carried Lr67 gene singly, nine genotypes had Lr68 gene singly and one had Lr67+Lr68. The Area
Under Disease Progress Curve (AUDPC) was calculated for all 198 genotypes. A total of 115, 19 and 27 genotypes showed an
AUDPC value of 0 for leaf, stem and stripe rusts, respectively. A total of 54, 134 and 108 genotypes exhibited AUDPC values
of 1-100 for leaf, stem and stripe rusts, respectively. A total of 7, 16 and 22 genotypes recorded AUDPC values of 101-200 for
leaf, stem and stripe rusts, respectively. These slow rusting bread wheat genotypes carrying multiple race non-specific APR
genes can serve as stable sources of multiple rust resistance toward developing durable resistant varieties.

REASSESSMENT OF TEMPERATURE-HUMIDITY INDEX FOR MEASURING HEAT STRESS IN
DAIRY CATTLE OF SUB-TROPICAL HIMALAYAN FOOTHILL REGION

Rakshan Jeelani, Asma Khan, Dipanjali Konwar, Dhirendra Kumar and Biswajit Brahma
Division of Livestock Production and Management, Sher-e-Kashmir University of Agricultural Sciences and Technology of
Jammu, Jammu and Kashmir, India 181104.

Email: jitt77@gmail.com
Abstract

The study was aimed to reassess previously described heat stress indicators of dairy cattle for Jammu region. Based on
meteorological data of last four years, animals were monitored for biochemical, hematological, oxidative stress marker and for
heat shock responsive (HSR) gene expression profile at THI range of 68-86. It was evident that increased heat load, as
measured through THI, had adversely affected different physiological and biochemical parameters of animals. Increased THI
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had direct influence on RT or RR although the relationship was not linear. The skin temperature hotspot of different body
regions increased with increase in THI. Among different region analyzed, the surface temperature of head region showed an
interesting and perhaps more direct relationship with THI. Among different haematological parameters, it was observed that
with increased THI, WBC counts tended to increase while RBC count decreased. The PCV% and plasma glucose showed a
marked variation in response to increased THI. Blood sodium and potassium levels showed fluctuations with increased THI.
The activity of SOD and GPX was significantly (p<0.05) associated with increase in THI, however, no linear relationship
between the THI and level of either SOD or GPX was observed in the study. Among different Hsp70 gene expression
analyzed, the expression HspAS§ followed a pattern with increased THI starting at THI 74. After analyzing physiological,
biochemical parameters and HSR gene expression profile of animals in response to different THI, it appeared from the study
that animal undergoes few or little changes at THI 72 but major physiological changes occurred after THI reaches 74. At THI
range 74-79, no drastic change in these parameters occurred suggesting animals undergo transient acclimatization in this range
to maintain homeostasis. Once THI reached and crossed 80, this homeostasis is disturbed and animals experienced major
physiological changes again.

COMPARATIVE GROWTH OF CHEMICAL FERTILIZERS CONSUMPTION IN KARNATAKA
(INDIA)

Ravindra Chavanl, Suresh S. Patill, G. M. Hiremathl, B.S. Reddy1 and M.G. Patil’
'Department of Agricultural Economics, UAS, Raichur-584 104, Karnataka, India
’Department of Horticulture, UAS, Raichur-584 104, Karnataka, India

Email : ravindra4598@gmail.com

Abstract

Agricultural sector plays an important role in economic development of developing countries. Chemical fertilizers have
played a vital role in the success of India’s green revolution and consequent self-reliance in foodgrain production. Fertiliser
consumption in India has been increasing over the years and today India is one of the largest producer and consumer of
fertilisers in the world. The analysis of growth is usually used in economic studies to find out the trend of a particular variable
over a period of time. The necessary secondary data about consumption of NPK in Karnataka were collected from Directorate
of Economics and Statistics, Karnataka for the year 1989-90 to 2015-16 and was estimated using the compound annual growth
rate (CAGR). The results of CAGR in consumption of nitrogen fertilizer revealed that, among different divisions, the higher
growth was noticed in Kalburagi division (24.19 %). Similarly phosphorus consumption also higher growth was noticed in
Kalburagi division (26.25 %). In case of potash consumption was significantly higher growth in Belagavi division (26.10 %)
as compared to other divisions. The consumption of NPK fertilizer witnessed significant growth during period-I compared to
period-II and period-III. In overall period the growth in consumption of NPK fertilizer from 1989-90 to 2015-16 was noticed
positive across all the divisions which was highest growth in Kalburagi division (24.74%) followed by Belagavi (24.50 %),
Mysuru (21.32 %) and Bengaluru (20.53 %). However, higher growth was noticed in Kalburagi division and has less
variability as compared to other divisions.

JAMMU AND KASHMIR (NORTH-WESTERN HIMALAYA): A HOME FOR DIVERSE WILD EDIBLE
PLANTS

Reetika Mahajan', Bandana Mazal’and Jasbir Singh®

'Department of Biotechnology, Govt. Degree College Poonch,

’Department of Sericulture, Govt. Degree College Poonch, *Department of Chemistry, Govt. Degree College Poonch
Email : pisces418@gmail.com

Abstract

The state of Jammu and Kashmir has great diversity in the geo-ecological conditions which makes it a land of diverse flora and
fauna. Jammu and Kashmir is rich in underexploited and underutilized plants which have multipurpose potential. These
underexploited plants include wild edible plants that are of great importance to mankind as they have high nutritional and
medicinal value. There are different kinds of wild edible plants in the world which are grouped in various families like
Liliaceae, Portulacaceae, Rosaceae, Ericaceae, Brassicaceae, Lamiaceae, Asteraceae, Urticaceae, Typhaceae, Fagaceae,
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Pinaceae. The primitive society of the state which includes Gujar, Bakarwala and otherinhabitants living in far-flung areas
used these plants in their day to day life for medicine, food, fodder and otherreligio-social customs and beliefs. But there is
lack of knowledge on the importance of the plant to other parts of world. Various studies on wild edible plants have been
conducted earlier and it was found that Jammu and Kashmir state have more than 109 species of the wild edibleplants only
being used by them for food in various ways. The botanical names of the wild edibleplants, local names, places of collection,
parts used and mode of use are available. Some of these species are endangered thus, there is a need to find out ways for
conservation of those species. Invitro propagation of these plants is also an alternative solution for sustainable development
and livelihood generation. Thus there is a need to find out the importance of these plants and to create awareness about the
plants among the masses.

UP 09453 : AN ERA OF SUGARCANE IMPROVEMENT

Rana D.P. Singh

Former Joint Director & Head, Div. of Plant Breeding,
Sugarcane Research Station, Gorakhpur—273 152 (U.P) INDIA
Email : singhranadp@gmail.com

Abstract

Sugarcane is one of the most important agro-industrial crop that spreads across both in tropics and subtropics region of India.
It is cultivated over 5.0 million hectares area with total production of 350 million tones or thereabout, ranking second in the
world after Brazil. One of the most important achievements during the past century in sugarcane agriculture is development of
high yielding varieties through breeding, which has made the possibility of expansion of sugar industry. Over centuries of
evolution sugarcane varieties were adapted to the peculiar climatic conditions. A close analysis of the trends during last decade
reveals that the rate of increase in sugar yield is actually slowing down. A national programme involving multi—disciplinary
group of scientists from various research institutes/stations for improving canes through hybridization and selection will help
in developing new multi-purpose sugarcane varieties with better adaptability. In view of the above scenario, a field experiment
was conducted at multi-location of North-Central & North-East Zones across the country under ICAR-AIl India Coordinated
Research Project on Sugarcane to test four early maturing sugarcane clones (entries) viz., BO 153, CoP 08436, CoSe 09452,
UP 09453 with two standards BO 130 & CoSe 95422 in Randomized Block Design for yield and quality traits. The mean data
(two plant & one ratoon) of four locations viz., Sugarcane Research Station, Gorakhpur; G.S. Sugarcane Breeding & Research
Institute, Seorahi; Sugarcane Research Institute (RPCAU), Pusa, Samastipur; ICAR-IISR Regional Centre, Motipur under
ICAR-AIl India Coordinated Research Project on Sugarcane conceded that sugarcane variety UP 09453 was found best
among all test entries and standard cultivars for quantitative & qualitative traits viz., NMC (130000/ha), cane yield (79.05
t/ha), sucrose% (17.16%), pol% in cane (13.26%), CCS t/ha (9.41t/ha) respectively. The sugarcane variety UP 09453 is
developed by cross of Grl 28/92 x CoSe 92423 through hybridization & clonal selection at Sugarcane Research Station,
Gorakhpur (Uttar Pradesh), India. This genotype was tested under different clonal stages for quality along with yield attributes
and was also screened for red-rot reaction. The clone was accepted for multi-location testing under zonal varietal trials of
North-Central & North-East Zone of ICAR—AIl India Coordinated Research Project on Sugarcane during 2010 and designated
as ‘UP 09453°. The sugarcane variety UP 09453 has been release and notified in the year 2018 by Central Varietal Release
Committee (CVRC), Government of India, New Delhi for commercial cultivation in North-Central & North-East Zones
comprising Eastern Uttar Pradesh, Bihar, West Bengal and Assam. The increasing yield aspects along with surpassed quality
of sugarcane variety UP 09453 will be proved effective and fortunate in doubling farmer’s income by 2022, a time when the
nation honoring its 75 years of glory after independence.

SMALL RNA PROFILING IN RESPONSE TO RED ROT INOCULATION IN SUGARCANE

Sangeeta Srivastava, A.D. Pathak, Dinesh Singh and Raghwendra Kumar
ICAR-Indian Institute of Sugarcane Research, Lucknow- 226002, U.P, India

E-mail : sangeeta_iisr@yahoo.co.in, Sangeeta.Srivastava@icar.gov.in
Abstract

Red rot disease of sugarcane, also known as Cancer of sugarcane is caused by the fungus Colletotrichum falcatum and causes
yield losses up to 100 percent. Though the disease is so devastating, not much is known about its genetic control. Plant
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protection measures and seed treatment are recommended to manage the control of this disease. Small RNAs (sRNAs) are
non-coding RNAs in the size range of 20-24 nucleotides and are important posttranscriptional regulatory factors that play an
important role in growth, development and stress response of plants. Based on their size, biogenesis pathway, and mode of
action, plant small RNAs are categorized into different classes. Several small RNAs are either up or down-regulated by
disease stress, suggesting that they may be involved in regulation of stress-responsive gene expression and disease resistance.
Since only a little is known about small RNA population in sugarcane, it was thought to be important to identify them from red
rot challenged sugarcane in order to understand the small RNA-guided gene regulation. Hence, total RNA was isolated from
cane stalks and leaf tissues of one red rot-resistant and one susceptible sugarcane genotype, after inoculation with C. falcatum
and small RNA libraries were constructed from control and treated tissues and sequenced. Several non-coding small RNAs
were found including Lnc RNA that ranged from 18 - 463, mature transcript ranging from 71-172, msr RNA from 0-1,
Non-protein coding transcripts 0-40, piRNA7-113, pre miRNAO-11, self-splicing ribozyme RNA4-547, snmRNA3-861,
snoRNA194-1520, snRNA258-522, SRP 4.5S RNAO-1 and Y RNA 0-4 in different control and treated samples. The
alignment of clean reads with miRbase21 resulted in identification of >300 known microRNA in each sample along with 472
novel miRNA in all the samples having 25-352 targets for each novel miRNA. Most of the target genes of differentially
expressed miRNA genes were associated with cellular and metabolic processes, or with cell or organellar development. Some
target genes have also been identified that are involved in disease resistance mechanism. Further validation of these miRNA is
in progress.

EXPLOITATION OF PSEUDOMONADS FOR ANTAGONISTIC ACTIVITIES AGAINST SCLEROTIUM
ROLFSITI

Sangita Sahni
Tirhut College of Agriculture, Dholi, Dr. Rajendra Prasad Central Agricultural University, Pusa, Bihar, India
Email : sangitampp@gmail.com

Abstract

Thirty pseudomonad isolates were screened for their antagonistic activities against 20 isolates of Sclerotium rolfsii and also
characterized for their plant growth-promoting traits. Out of the 30 pseudomonad isolates, PUR46 was found to be best against
all 20 isolates of Sclerotium rolfsii, because of its unique ability to suppress the growth of mycelia as well as the sclerotia
formation of most of the S. rolfsii isolates in vitro conditions. In addition to it, PUR46 was also found to be positive in other
growth promoting traits like phosphorus solubilization and ammonification. The results suggested that expression of one or
more of the traits like antagonistic activity against S. rolfsii and solubilization of tri-calcium phosphate may help in controlling
the pathogen besides enhancement of plant growth. In this study, our investigations clearly indicate that PGPR isolate PUR 46
may be exploited to be used as potential biocontrol agents against S. rolfsii in agriculture system.

MORPHOLOGICAL AND MOLECULAR DIVERSITY ANALYSIS OF MACROPHOMINA
PHASEOLINA ISOLATES BASED ON SRAP MARKER

Sanjeev Kumarl, L. S. Rajput1 , Heena Bhatiz, Krishana Nairz, Jameel Akhtarz, Pardeep Kumar 2 and
S.C. Dubey’

'Division of Plant Protection, ICAR-Indian Institute of Soybean Research, Indore 452001, India

’Division of Plant Quarantine, ICAR-National Bureau of Plant Genetic Resources, New Delhi-110012, India
Email : sanjv007gamil.com

Abstract

Climate change has led to aggravated pathogen thus causing huge yield loss in various crops due to charcoal rot disease. Based
on different hosts and geographical regions total 16 M. Phaseolina isolates were collected and they revealed substantial
variability. All these isolates showed variability with different characters viz. growth diameter, pattern of sclerotia formation
and hyphal width. Out of sixteen isolates, isolate MP 7 and MP 20 were found to be fast growing having round to irregular
shaped black sclerotia. Highly significant difference was recorded in sclerotial size as well as scelrotial density. With 19 SRAP
primer combinations genetic variation was detected in all the isolates. The isolate MP 5 and MP 6 showed highest genetic
similarity (90%) whereas lowest genetic similarity (58%) was observed in isolate MP 11 and MP 18. Out of 19 SRAP primer
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screened a total of 247 alleles was observed and the product size varied from 0.11-3.0 Kb. Various parameters for analysis of
genetic diversity was also analysed such as polymorphic information content, effective multiplex ratio and marker index was
highest in SRAP 16 primer combination. These reports on the basis of SRAP marker and sequence analysis clearly indicates
genetic variation among the strains collected from different hosts and geographical regions. The result demonstrates further
applicability of SRAP primer in analysing genetic variations.

NEW FRONTIERS IN DISEASE AND PEST MANAGEMENT INTEGRATED MANAGEMENT OF
ALTERNARIA BLIGHT OF NIGER

Shikha Sharma, R.S. Ratnoo and Anila Doshi

Department of Plant Pathology, Rajasthan College of Agriculture, MPUAT, Udaipur

Email : agri.shikha2oct@gmail.com

Abstract

Niger is considered as a minor oilseed, is very important in terms of quality and taste of its oil and export potential. Beside
edible uses, niger seed oil is also used for lighting, painting, lubricants and the protein rich meal obtained after oil extraction is
used as animal feed and for fertilizer. Alternaria blight is the most serious and devastating diseases of niger caused by
Alternaria porri (EIL). The disease appears as concentric rings on the leaves, which later on turns brown with grey centre. As
the disease advances, the spots become oval or circular and become irregular in shape. The infected leaves become dry and fall
off prematurely. The disease is favoured by warm and humid climate. Further, the accidental rain at flowering stage leads the
expansion of alternaria leaf spot incidence and results in the poor seed set and seed yield. Diseases causes heavy damage upto
35-40 per cent to this crop and reduce its seed yields upto 25-30 per cent, which harm the status of the farmers. Therefore, an
experiment was conducted to test the efficacy of eleven treatment combinations viz., biocontrol agents, botanicals and
fungicides which were found effective in vitro study were further tested under field condition under Randomized block design
replicated thrice and pooled data of two year trials results revealed that Seed treatment with nativo-75 WG-(trifloxystrobin
25% + tebuconazole 50%),0.5g @per kg of seed+ 3 sprays of nativo-75 WG (trifloxystrobin 25% + tebuconazole 50%),0.1%
recorded least per cent disease index of 20.63% and 54.44 % PEDC with highest seed yield of 379.33 kg/ha followed by seed
treatment with 7. harzianum @5g/per kg of seed+ 3 sprays of nativo-75 WG (trifloxystrobin 25% + tebuconazole 50%), 0.1%
26.0 % PDI, 48.24 % PEDC disease control and 359.31 kg/ha of seed yield under field condition.

YIELD FORECAST MODELS OF POTATO FOR BARABANKI AND SULTANPUR DISTRICT OF
EASTERN UTTAR PRADESH

Snehdeep, B.V.S. Sisodia and V.N. Rai

Department of Agricultural Statistics Narendra Dev University of Agriculture and Technology,Kumarganj, Faizabad, U.P.
Email : snehdeepsnehdeep@gmail.com

Abstract

The present investigation entitled “Yield Forecast models of potato for Barabanki and Sultanpur District of Eastern Uttar
Pradesh.” has been under taken use time series data on yield of potato and weekly data from 40™ SMW of the previous year to
6™ SMW of the following year on five weather variables viz., Minimum Temperature, Maximum Temperature, Relative
humidity 08.30hrs, Relative humidity 17.30hrs, and Wind-Velocity covering the period from 1990-91 to 2011-12 have been
utilized for development of pre-harvest forecast model. Statistical methodologies using multiple regression, discriminant
functions analysis, principal component analysis for developing pre-harvest forecast model have been described. In all, 15
models (one based on regression, six from discriminant, one from principle componant and seven from composite forecast)
have been developed. The Model-I is based on step wise regression, II,4 to VIIy, are based on discriminant functions analysis
and VIIIy, based on principle componant and 7 composite forecast models have been developed. On the basis of adjR*, RMSE
and %SE, the best two models obtained by the application of discriminant and composite forecast analysis of weekly weather
data are Model-I & Model-VIIly, for Sultanpur and Model-III,4 & Model-Vy, for Barabanki. However, the composite forecast
models CF-2 for equal weight & CF-6 for un-equal weight for both Sultanpur & Barabanki have further reduced the
percentage standard error of the forecast yield to some extent. These models can be used to get the reliable forecast of potato
yield two and half months before the harvest.
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QUANTITATIVE TRAIT LOCI MAPPING FOR HARDSEEDEDNESS IN INTERSPECIFIC
RECOMBINANT INBRED LINES OF SOYBEAN

Subhash Chandra' and Akshay Talukdar’
'ICAR-Indian Institute of Soybean Research, Indore
’ICAR-Indian Agricultural Research Institute, New Delhi

Abstract

Soybean (Glycine max (L.) Merr.) is numerous no oilseed crop that represents a major source of protein and vegetable oil
supplements for humans and livestock worldwide. Hard seededness or seed coat impermeability in the cultivated soybean is
typically associated with various functions likewise seed viability under delayed-harvest field condition, seed longevity under
humid environments, tolerance to fungal activity, and inhibition against rapid imbibition of water, which often deteriorates the
germination. In this study, 122 genotypes of cultivated (Glycine max) and wild soybean (Glycine soja & Glycine tomentella)
were screened for seed coat impermeability trait and extreme genotypes were identified for genetic studies. 300 Recombinant
Inbred Lines (RILs) were developed using parent DC 2008-1 (G soja) and DS 9712 (G. max.) as seed coat impermeable and
seed coat permeable genotype respectively. 204 RILs were surveyed with 400 SSR markers to identify 218 markers as
polymorphic (54.56%) between the parental lines. The linkage map developed by using 207 SSR markers with an average
marker distance of 8.94 cM. Seven QTL affecting seed coat permeability after 6 hours of seed soaking in water (SCPH) were
mapped on chromosome Nos. 2, 5, 12, 13 and 16 in the seeds stored for 1-3 years. Five QTL affecting seed coat permeability
after 7 days of imbibition (SCPD) were mapped on chromosome Nos. 2,9,10 and 20 in the seeds stored for 1-3 years.
Phenotypic variation explained (PVE) by each QTL ranged from 5.96 to 39.67%. Two major stable QTL viz., qSCPH2-1 and
qSCPH2-2, which are located in tandem on chr.2, together explained 62.92% and 43.09% phenotypic variance on the seeds of
two years and one year of ambient storage. One major and five minor QTLs identified in this study for both types of seed coat
impermeability was novel. The QTL and markers identified in this study will pave the way for developing genotypes with
enhanced viability & optimum permeability through molecular breeding in wide hybridized populations in soybean.

PPP MODEL IS AN EFFECTIVE APPROACH FOR TECHNOLOGY EXTENSION IN ZAID GREEN
GRAM-AN OVERVIEW

Upesh Kumar

Krishi Vigyan Kendra, Patan, Gujarat

Email : upeshkvk@gmail.com

Abstract

Major economy of Sehore district is contributed by agriculture because more than 60 % population is engaged in agriculture.
Climatic condition of sehore district is good & the average rainfall in district is 1260 mm. Farming community in District -
Sehore (Madhya Pradesh) is normally endowed with fragmented land holdings, containing marginal and small sectors to the
maximum, the affordability, accessibility and possibility to travel a long distance and to hunt the information is seldom
possible. Mostly farmers of sehore district is grown Soybean, maize, paddy & small area under pulses—pigeonpea, green gram
& blackgram in kharif season and wheat & chickpea in rabi season. Farmers are not focus in zaid season crop. For introduction
of zaid crop—green gram, Krishi Vigyan Kendra are plan the activity & same are conduct with the support of line department.
The objectives of programme are following:-Proper utilizing of resources—Land, Labour, water, Farm implements etc.,
Enhancement of farm income through introduction of new crop- Green gram in zaid season, To uplift socio—economic status
of farming community. During the campaign, scientific production technologies of zaid green gram especially focus on water,
nutrient & pest management are popularize. During the programme, campaign are focus on use of improved variety suitable in
zaid season of green gram, properly seed treatment, Balance use of plant Nutrient, Timely Weed Management & Plant
Protection measures especially sucking pest & yellow mosaic & fungal diseases. In this programme, District Administration,
Sehore, Krishi Vigyan Kendra, Sehore, RAK College of Agriculture, Sehore, ATMA, Sehore, Department of Agriculture,
Sehore are actively involved. In the programme for disseminate the technology organized training programme to farmers,
progressive farmers, master trainers training & extension officers training; Kisan sangosthi, Field visit, E-Kisan pathashala in
weekly & distribution of literature. This programme is conducted in 2010-11 to 2013-14. The impact of programme are
enhance the farmers, Area & productivity of green gram in zaid season resulted enhance the socio—economic status of farming
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community. Other farmers are also seen the impact of programme, they are motivated & adopt the technologies which is
disseminated by KVK during implementation of programme.

FORTIFICATION OF VERMICOMPOST USING STREPTOMYCES CAVOURENSIS

T. Uma', C. Srinivas’ and Radha D. Kale’.
'Department of Life Science, Mount Carmel College Autonomous, No 58, Palace Road, Bangalore, Karnataka, India-560052
’Department of Microbiology & Biotechnology, Bangalore University, Jnanabharathi Campus, Bangalore-560056

3Centre for Scientific Research and advance learning, Mount Carmel College Autonomous, No 58, Palace Road, Bangalore,
Karnataka-560052

Abstract

Earthworm castings can be an imperative resource for bio prospecting novel actinomycetes. Actinomycetes attributes plant
growth promotion as well as biocontrol abilities leading to increased agricultural yields and food safety. In the present
investigation vermicompost was fortified with Streptomyces cavourensis and used for formulation of three products viz,
powder form, liquid form and pellet form. The shelf life of the introduced actinomycetes was determined by Standard plate
count (SPC) technique at 30 days interval upto five months. Capsicum annuum seed germination test was performed to check
the efficiency of fortified vermicompost for growth promotion. Colony forming units of actinomycetes were found to be
maximum after 30 days of incubation. Seed germination test revealed that the bio volume index of Capsicumannuum seed was
highly significant in 30 days sample. This suggests that microbes established from vermicompost exhibit growth promotion,
further increasing the crop yield.

EFFECT OF PACKAGING MATERIAL ON SHELF LIFE OF AONLA (EMBLICA OFFICINALIS
GAERTN.)

V.S. Meena and O.A. Shah

ICAR-National Bureau of Plant Genetic Resources, New Delhi-110012

Email : vjy_meena@yahoo.com

Abstract

Present investigation was undertaken to evaluate shelf life of Aonla (Emblica officinalis Gaertn.), under different packaging
material viz. Non perforated PET bag(80 micron), Non perforated cling bag (8 micron), Shrink packaging (8 micron), PET (80
microns) with 2 perforations, LDPE bag(15 microns) with 2 perforations, LDPE Vacuum packaging (15 microns) along with
control (no packaging material)during 2016 at ICAR-CIPHET, Abohar. Packaging of fruits in different packaging
materialfound remarkable effect in term of reducing PLW, retention in moisture and acceptable physico-chemical qualities.
Minimum weight loss was observed in LDPE bag (15 microns) with two perforations (1.9%). There was increase in Ph after15
days of packaging in all treatments which was maximum under LDPE Vacuum packaging (3.81) in comparison of control
(3.74) while decreasing trend found of total soluble solids in control. The Physico-chemical changes were faster in untreated
fruits (control). There was decrease of texture in term of puncture force of 5.39 kg to 3.80 kg. The shelf life of aonla fruits was
extended upto 18 days at room temperature when fruits were treated with LDPE Vacuum packaging (15 microns)followed by
15 days by LDPE bag (15 microns) with two perforations packaging.

ISOLATION OF ENDOPHYTIC FUNGUS CURVULARIA SPICIFERA FROM MEDICINAL PLANT
TINOSPORA CORDIFOLIA AND INVESTIGATION OF ITS ANTIOXIDANT ACTIVITY

Veena Yadav, Anuradha Singh, Nupur Mathur and Ruchika Yadav

EMM Lab, Zoology Department, University of Rajasthan, Jaipur

Email : jagvel23@gmail.com

Abstract

In nature plants face many abiotic stresses and these stresses result in the increase in reactive oxygen in plant tissues hence
causing damage to the plant growth. To protect from these abiotic stresses plants have an assembly of beneficial microbes also
known as fungal endophytes present inside the tissues of plants which provide oxidative stress protection to the host plant by
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producing various kind of antioxidant secondary metabolites. An increased expression of antioxidant compounds by the host
plant and the endophytic fungi would counteract stress induced reactive oxygen. In the present study, an endophytic fungi
Curvularia spicifera was isolated from stem of Tinospora cordifolia and extract of this isolated fungus showed significant
total antioxidant potential. The finding of the study provides further support to the hypothesis that abiotic stress protection in
plant is largely a function of oxidative stress protection. The isolated endophytic fungi produce secondary metabolites which
can be used for the good of human beings as antioxidant compounds. This study suggests that medicinal plants should be
conserved not only for their medicinal properties but also for their associated fungal diversity.

ASSESSMENT OF POTENTIAL EFFECT OF SILVER AND ZINC NANOPARTICLES TOXICITY
AGAINST PATHOGENIC ALTERNARIA SOLANI AND PHYTOPHTHORA INFESTANS OF POTATO

Amardeep Singh and S.S. Gaurav
Department of Genetics and Plant Breeding, CCS University, Meerut, U.P,, India

Abstract

Mycogenic synthesis of silver and zinc nanoparticles was carried out in the present investigation using an
non-pathogenic Aspergillus flavus and Aspergillus niger against blight diseases of potato. The mycosynthesized
AgNPs and ZnNPs were characterized by means of spectroscopic and electronic microscopic techniques. The
surface plasmon resonance found at 420-430 nm and 280 nm con?rmed the formation of stable AgNPs and ZnNPs
for several weeks at room temperature. Also, the results revealed the formation of spherical and monodispersed
average size of 14.8 + 1.2 nm and 21.6 = 1.2 nm AgNPs and ZnNPs respectively. The FT-IR spectrum suggested
that the fungal extracellular proteins and secondary metabolites had the role in Ag reduction and AgNPs capping
of which protein Ag nanoconjugates were formed. Furthermore, the mycosynthesized NPs exhibited potent
antifungal activity against different pathogenic isolates of Alternaria solani and Phytophthora infestans fungus,
the causal pathogen of tomato early & late blight disease. The antifungal ef?ciency of the AgNPs & ZnNPs at 1 and
2 mm were evaluated after incubation by measuring the inhibition rate of fungal growth. The results were further
supported by investigating fungal hyphae morphology alteration by scanning and transmission electron
microscopy. Treated fungal hyphae showed formation of pores. Also,the mycosynthesized NPs were able to pass
and distribute throughout the fungal cell area and interact with the cell components.

EFFECT OF PLANT GEOMETRY AND FERTILITY LEVELS ON GROWTH AND YIELD OF
GARDEN CRESS (LEPIDIUM SATIVUM L.)

Kaushal Kumar, P. Kumar, B. Singh, M. Kumar, R.P. Singh and S. Kumar
Chandra Shekhar Azad University of Agriculture & Technology, Kanpur, U.P, India

Email : Kaushal scwm@ rediffmail.com
Abstract

An investigation to assess the effect of plant geometry and fertility levels on growth and yield of garden cress (Lepidium
sativum L.) was conducted during rabi season of 2016-17 and 2017-18 at Soil Conservation and Water Management Farm of
C. S. Azad University of Agriculture and Technology, Kanpur. The experiment was conducted to find out suitable row spacing
and optimum fertility levels for chandrasur crop. The treatment comprised of four row spacings, i.e. 20 cm, 30 cm, 40 cm and
50 cm in combination with four fertility levels, i.e. control, 30:30:00, 60:45:30 and 90:60:30 kg N:P:K ha' tested in
randomized block design with three replications. The result showed that the 40 cm row spacing gave highest seed yield 16.02
q ha™ and (14.94 q ha™ in 2016-17 and 2017-18, respectively followed by 30 cm row spacing that gave seed yield (15.35 q
ha) in 2016-17 and (14.75 q ha™") in 2017-18 while minimum seed yield (13.39 q ha™) in 2016-17 and (11.34 q ha™) in
2017-18 was observed in 20 cm row spacing. However, fertility levels of 90:60:30 kg N: P: K ha™ gave highest seed yield
(16.44 q ha™") in 2016-17 and (15.62 q ha™) in 2017-18 followed by 60:45:30 kg N: P: K ha™' gave seed yield (15.72 q ha™") in
2016-17 and (14.75 q ha™") in 2017-18 while minimum seed yield (12.84 q ha™) in 2016-17 and (10.83 q ha™) in 2017-18 was
observed in control.
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EFFECT OF DIFFERENT MOISTURE CONSERVATION PRACTICES ON GROWTH AND YIELD OF
LINSEED VARIETIES UNDER RAINFED CONDITION OF CENTRAL UTTAR PRADESH

Mulayam Yadav
Department of Soil Conservation and Water Management, C.S.A. University of Agriculture and Technology, Kanpur

Email : mulayamyadav5809@gmail.com

Abstract

A field experiment was conducted on sandy loam soil at Soil Conservation and Water Management Farm of C.S. Azad
University of Agriculture and Technology, Kanpur during Rabi, 2015-16 to assess the effect of different moisture conservation
practices on growth and yield of linseed varieties under rainfed condition of Central Uttar Pradesh. The soil of the
experimental area was Sandy Loam having Bulk density 1.35 g/cc, Particle Density 2.65g/cc, water holding capacity 29.80%,
field capacity 18.6%, porosity 49.05%, pH 7.9, electrical conductivity 0.37ds/m at 25°C, organic carbon 0.30%, Total-N
0.027% , available N 170.5 kg ha. The experiment was conducted in Randomized Block Design with 3 replications. The
treatments consisted of 3 varieties i.e. T-397, Padmini and Shekhar alongwith 3 moisture conservation practices i.e. control or
farmer’s practice, dust mulching created by hand hoe after one weeding by Khurpi at 20 DAS and organic residue
mulch(paddy stover) @ 4 t ha at 20 DAS were tested in the experiment. The result showed that Shekhar’ variety of linseed
proved to be the most promising in production, root development, water use efficiency, net return and benefit: cost ratio,
compared to ‘Padmini’ and T-397 varieties under rainfed condition while among moisture conservation practices, application
of organic residue mulch @ 4 t ha on soil surface in between the crop rows at 20 days after sowing was found to be more
profitable in comparison to dust mulch and farmer’s practice on sandy loam soil under rainfed condition at Kanpur.

IMPACT OF HIGH TEMPERATURE ON CROP PRODUCTION

Meenakshi Dhoot', P.B. Singh' and Rupal Dhoot’
'Department of Genetics and Plant Breeding, RCA (MPUAT), Udaipur-313001

’College of Agriculture, Mandor, Agriculture University, Jodhpur-342304
Abstract

Climate change and agriculture are interrelated processes, both of which take place on a global scale. Climate change affects
agriculture in a number of ways, including through changes in average temperatures,, rainfall, and climate extremes (e.g., heat
waves); changes in pests and diseases; changes in atmospheric carbon dioxide and ground level ozone concentrations; changes
in the nutritional quality of foods. Temperature is a primary factor affecting the rate of plant development. Warmer
temperatures expected with climate change and the potential for more extreme temperature events will impact plant
productivity. Pollination is one of the most sensitive phenological stages to temperature extremes across all species and during
this developmental stage temperature extremes would greatly affect production. Variability in leaf photosynthetic rates within
or between species is often unrelated to differences in productivity. Similarly, high photosynthetic rates at high temperatures
do not necessarily support high rates of crop dry matter accumulation. The temperature optimum for photosynthesis is broad,
presumably because crop plants have adapted to a relatively wide range of thermal environments. 1 to 2°C increase in average
temperature is not likely to have a substantial impact on leaf photosynthetic rates. Further, there is a possibility that
photosynthesis of crop plants can adapt to a slow increase in global average temperatures.

PHOSPHORUS RESPONSE IN SESAME (SESAMUM INDICUM L.) IN COARSE TEXTURED SOILS
MK. Jat', PK. Yadav', Abha Tikkoo', R.S. Dadarwal’ and R. Singh2

'CCS HAU, Regional Research Station, Bawal-123501, Haryana

’CCS HAU, KVK, Jind, Haryana

Email : mukesh.rca@gmail.com

Abstract

A field study was carried out on a coarse textured medium phosphorus status soil of CCS HAU Regional Research Station,
Bawal (Haryana) at three different locations from 2015 to 2017 to study the effect of phosphorus fertilization in sesame in
terms of yield, total P uptake, P build/depletion in soil and economics returns. The experimental soil was loamy sand in
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texture, alkaline in reaction (pH 8.32 to 8.40), EC (0.17 to 0.20 dS m™), low in organic carbon (1.9 to 2.0 g kg), medium in
available P (10.55 to 11.45 kg ha™") and medium in available K,O (169.0-170.0 kg ha™"). The experiment was laid out in
randomized block design with three replications. There were five graded levels of phosphorus application viz., 0, 10, 20, 30,
and 40 kg P,Os ha™'. Recommended dose of fertilizers for crop was applied @ 37.5 kg N ha™". Irrigation and plant protection
measures were taken as per recommended practices. Crop was harvested at physiological maturity, threshed and plot wise
yield was recorded. Seed, straw and soil samples were taken and analyzed for P concentration in seed and stalk and available P
in soil, respectively. The data was statistically analyzed and economics of P application was worked out. The results revealed
that sesame cv. HT-1 seed yield increased significantly with application of phosphorus at 20 kg P,Os/ha. The increase in mean
seed yield was 6.06, 13.17, 15.38 and 18.04 per cent and in mean stalk yield was 6.20, 14.28, 17.62 and 19.85 per cent due to
application of 0, 10, 20, 30 and 40 kg P,Os/ha, respectively over control. The mean P-uptake also increased with P application.
The mean P-use efficiency varied from 16.30 to 20.30 per cent being maximum (20.30 %) with application of 20 kg P,Os/ha.
The mean post harvest available P status was 9.90, 11.30, 12.68, 13.52 and 14.08 kg/ha at 0, 10, 20, 30 and 40 P,Os/ha,
respectively. The mean economic data analysis revealed that benefit cost ratio also increased with phosphorus application and
was 1.06, 1.11, 1.17, 1.18 and 1.19 at 0,10, 20, 30 and 40 kg P,Os/ha, respectively. The finding of this study serve to
demonstrate that in coarse textured medium phosphorus status soil of Southern Haryana, application of 20 kg P,Os ha™ was
found to be optimum for sesame in terms of crop yield, soil P fertility status and economics.

OCCURANCE, ENTEROTOXIN GENE PROFILE AND ANTIBIOGRAM OF BACILLUS CEREUS
ISOLATED FROM PASTEURISED MILK AND MILK PRODUCTS OF KASHMIR VALLEY

Umer Ali, Mudasir Ali, Z.H. Munshi, Shabu Shoukat
Divison of Veterinary Public Health, FVSc & AH, SKUAST-Kashmir (J&K)

Email : drumeralil4@gmail.com

Abstract

The present study was envisaged to study the occurrence, enterotoxin gene profile, and antibiogram of B.cereus from milk
samples of Kashmir Valley. A total of 180 samples comprising of pasteurized milk (130) and milk products (50) were collected
and screened for the presence of B. Cereus. On complete microbiological and biochemical analysis 57 samples turned out to be
positive resulting in an overall occurrence of 31.66% with about 44 (33.84%) and 13 (26%) isolates from pasteurized milk and
milk products respectively. All isolates were screened by multiplex PCR for detection of eight enterotoxigenic genes
(hbICDA, nheABC, cytKand entF'M) and the isolates were divided into six different groups based on the presence or absence of
enteroxigenic genes. Group I was occupied by 36 (63.15%), Group II by 7(12.28%), Group III by 4 (7.01%), Group IV by 8
(14.03%), Group V by 2 (3.50%) and Group VI by 0(0%) of isolates, respectively. About 65.90% of isolates from pasteurized
milkand53.84% from milk products harbored all the enterotoxin genes. /n-vitro antibiotic sensitivity of isolates revealed a
high sensitivity towards gentamicin (97.56%), chloramphenicol (95.93%), ciprofloxacin (94.33), erythromycin (87.8%),
amikacin (83.73), levofloxacin (78.04%), tetracycline (68.29%) and azithromycin (50.40%). On the contrary, the highest
resistance was recorded against penicillin-G (100%) followed by metronidazole (94.73%), ampicillin (91.22%), amoxicillin
(84.21%) and cotrimoxazole (87.71%). A high resistance to most of the antibiotics was found in isolates from pasteurized
milk samples. Among the total 57 isolates 49 (85.96%) of isolates showed resistance to less than six antibiotics and 8(14.03%)
of isolates showed resistance to more than six antibiotics, thereby indicating multiple antibiotic resistant B. cereus isolates
recovered from pasteurized milk and milk products.Occurrence of enterotoxigenic B. cereus isolates in pasteurized milk
(33.84%) and milk products (26%) is an alarm for public health.

EVALUATING THE SUSTAINABILITY OF COMPLEX SOCIO-ENVIRONMENTAL SYSTEMS:
MESMIS FRAMEWORK

Shailza, Hari Singh, Latika Sharma and S.S. Burark
Department of Agricultural Economics & Management, Rajasthan College of Agriculture, Maharana Pratap University of Ag-
riculture & Technology, Udaipur (313001)

Abstract

Sustainable development has become a leading target of scientific research and policy agenda. In the context of natural
resource management, understanding and evaluating the performance of complex socio-environmental systems has become a
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challenge, and the design of more sustainable alternatives is a driving need. In addition, there is a need to translate the general
principles of sustainability into operational definitions and practices. The present study examines key methodological issues in
the selection, transformation and aggregation of economic, environmental and social indicators for sustainability analysis.
Specific reference is given to the MESMIS approach, a systemic, participatory, interdisciplinary and flexible framework for
sustainability evaluation. The MESMIS operative structure is a six step cycle. The first three steps are devoted to the
characterization of the systems, the identification of critical points and the selection of specific indicators for the
environmental, social and economic dimensions of sustainability. In the last three steps, the information obtained by means of
the indicators is integrated through mixed (qualitative and quantitative) techniques and multi criteria analysis, so as to obtain a
value judgment about the resource management systems and to provide suggestions and insights aimed at improving their
socio-environmental profile. MESMIS attempts to generate a cyclic process which, by effectively integrating the evaluation
into the decision making process, improves the likelihood of success in the design of alternatives and the implementation of
development projects.

IMPLEMENTATION OF NEW TECHNOLOGIES IN MOLECULAR GENETICS FOR CROP
IMPROVEMENT IN TODAY’S ERA

Nishi Saini', P.B. Singh” and D.P.Saini’
"Department of genetics and plant breeding, RAK College of Agriculture, Sehore, M.P.

’Maharana Pratap University of Agriculture and Technology, Udaipur, Rajasthan
Abstract

The major objective of crop breeding approaches is to develop new genetically superior genotypes. During this era of ever
increasing demand of population, molecular genetics and all associated technologies have been a source of great contribution
For achieving this, breeders are considering various new innovative technologies; such as CRISPR-CAS9, ZFNs, and
TALLENs etc. These advanced technologies in molecular biology allow breeders to specifically alter genes, epigenetic
modifications, generate site specific deletions.DNA repeat depicts an important role in generating phenotypic diversity and
plants have evolved epigenetic mechanisms by various techniques. DNA manipulation and new throughput sequencing is a
milestone for innovation in DNA sequencing. Variety of sequencing method are now in use for different application in crop
improvement such as Long read sequencing (100 genome), Linked read and whole genome sequencing (1000 genome), whole
genome sequencing (10000 genome), exome sequencing and genotyping by sequencing (100000 genome).Pre breeding
activities which bridges conservation and use of plant genetic recourses thus offer an additional access to new and desirable
genes for generating useful materials for breeders such as small changes (mutation) lead to improved character such as
resistance against pests and pathogens. There is also high throughput plant phenotyping, where, G*E interaction determine
plant programme and productivity, improved data management and modelling. Among all these genomic approaches there is
also an innovation in normal agriculture practices i.e. precision agriculture which include using of tools like satellites , drones,
UAV analoging, auto sheer system and cloud computing.

MOISTURE STRESS MITIGATION STRATEGIES IN WHEAT THROUGH IRRIGATION AND
NITROGEN RESCHEDULING UNDER CLIMATE CHANGING SCENARIO

R.S. Dadarwal, M.K. Jat, Amit Kumar and Amarjeet
CCS HAU, Regional Research Station, Bawal-123501, Haryana

Email : mukesh.rca@gmail.com

Abstract

Climate change has a serious impact on the availability of various resources on the earth specially water, which sustain life on
this planet. Changes in the biosphere, biodiversity and natural resources adversely affecting human health and quality of life.
Conventional practices of wheat production has for many years resulted in the deterioration of soil quality through depetion of
soil organic matter and nutrients Moisture stress mitigation strategies in wheat through irrigation and nitrogen rescheduling as
alternative to address the issues of resources degradation. A field experiment was conducted during rabi, 2015 and 2017 at
CCS Haryana Agricultural University, Regional Research Satiation, Bawal, Haryana situated latitude 28.1 °N, longitude 76.5
%E and 266 m above mean sea level in South-West zone of Haryana. In general the soils are light textured sandy and sandy
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loam. The experiments consisting of two irrigation schedule (irrigation at 22, 45, 65, 85, 105 and 120 days after sowing and
irrigation at 22, 55, 75, 95, 110 and 125 days after sowing as main plot treatments. While, nitrogen management practices that
is 150 kg nitrogen (¥ at sowing + ' 1%irrigation), 150 kg nitrogen (1/3 at sowing + 1/3 at 1% irrigation + 1/3 at 2™ irrigation,
175 kg nitrogen (¥4 at sowing + % 1%irrigation) and 175 kg nitrogen (1/3 at sowing + 1/3 at 1*'irrigation + 1/3 at 2" irrigation as
sub plot treatments making 12 treatment combinations, were replicated thrice in split plot design. Results on pooled data basis
indicated that there was no significant difference between yield attributing parameters viz. effective tillers, 1000 grain weight
and grain yield of wheat under recommended irrigation schedule at 22, 45, 65, 85, 105 and 120 DAS and manipulated
irrigation schedule at 22, 55,75, 95,110 and 125 DAS. Application of nitrogen @ 175 kg/ha in three splits (1/3”l as basal,1/3™
at 1** irrigation and 1/3" at 2" irrigation) recorded significantly higher grain yield (45.46), net return (57419) and B:C (1.22)
over 150 kg N applied in either two or three splits.

INTEGRATED MANAGEMENT OF ALTERNARIA BLIGHT OF NIGER

Shikha Sharma, R.S. Ratnoo and Anila Doshi
Department of Plant Pathology, Rajasthan College of Agriculture, MPUAT, Udaipur

Email : agri.shikha2oct@gmail.com

Abstract

Niger is considered as a minor oilseed, is very important in terms of quality and taste of its oil and export potential. Beside
edible uses, niger seed oil is also used for lighting, painting, lubricants and the protein rich meal obtained after oil extraction is
used as animal feed and for fertilizer. Alternaria blight is the most serious and devastating diseases of niger caused by
Alternaria porri (Ell.). The disease appears as concentric rings on the leaves, which later on turns brown with grey centre. As
the disease advances, the spots become oval or circular and become irregular in shape. The infected leaves become dry and fall
off prematurely. The disease is favoured by warm and humid climate. Further, the accidental rain at flowering stage leads the
expansion of alternaria leaf spot incidence and results in the poor seed set and seed yield. Diseases causes heavy damage upto
35-40 per cent to this crop and reduce its seed yields upto 25-30 per cent, which harm the status of the farmers. Therefore, an
experiment was conducted to test the efficacy of eleven treatment combinations viz., biocontrol agents, botanicals and
fungicides which were found effective in vitro study were further tested under field condition under Randomized block design
replicated thrice and pooled data of two year trials results revealed that Seed treatment with nativo-75 WG-(trifloxystrobin
25% + tebuconazole 50%),0.5g @per kg of seed+ 3 sprays of nativo-75 WG (trifloxystrobin 25% + tebuconazole 50%),0.1%
recorded least per cent disease index of 20.63% and 54.44 % PEDC with highest seed yield of 379.33 kg/ha followed by seed
treatment with 70 harzianum @5g/per kg of seed+ 3 sprays of nativo-75 WG (trifloxystrobin 25% + tebuconazole 50%), 0.1%
26.0 % PDI, 48.24 % PEDC disease control and 359.31 kg/ha of seed yield under field condition.

WEATHER ELEMENTS OF CONCERN : GREENHOUSE GASES, GLOBAL WARMING AND THEIR
IMPACTS ON AQUATIC LIFE

Wagde M.S.', Sharma S.K.> and Sharma B.K.}
'Dept. of Aquaculture °Dept. of Aquatic Environment, *Dept. of Harvest and Post Harvest Technology

College of Fisheries, Maharana Pratap University of Agriculture & Technology, Udaipur, Rajasthan
Abstract

Nowadays, nearly all climatologists have agreed that the climate change results from the increase in the greenhouse gas
emissions in the atmosphere and this comes on account of numerous human activities. Weather elements are highly concerned
in oceans and seas as they are typically influenced by the process of change in weather caused by global warming since they
constitute a large portion of our planet and feature rich biodiversity. A temperature rise of few degrees does not only caused by
an increase in the temperature of large water masses but also by the hydrological actions that cause to alter in the physical and
chemical characteristics of water. Water temperature is the most important environmental parameter that affects the lifestyles
cycle, physiology and behaviors of aquatic living beings. The dissolution of carbon dioxide, which has the main share
amongst greenhouse gases in term of contribution in global warming and climate change have caused decline in surface
waters, a rise in the sea level, alteration in streams and precipitation models. Consequently this has started to show harmful
effect on all aquatic organisms from planktons to mammals. Typically krills have reduced by 80% on an average in the past 30
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years. Coral bleaching has multiplied dramatically. Reproduction area of sea turtles has diminished as coastal habitat is
destroyed by rise in sea level. Melting of the sea ice has caused many of marine mammals to face extinction. As stated by
mathematical computer models evolved recently, it’s been calculated that if the CO, density is doubled, the global temperature
will increase by 3°C. For this reason, a lot many precautions to be taken towards global warming, reducing of the carbon
dioxide emission comes first and research has to be executed at the war foot for this purpose on international stage.

BOTANICAL PEST CONTROL

Jat Monica and Vikram Kumawat
Department of Entomology, RCA, MPUAT, Udaipur, Rajasthan

Email : monicajatl 74@gmail.com

Abstract

Botanical pesticides are plant derived products and their insecticidal properties have been on record since 1950s. Much before
the advent of synthetic organic insecticides, neem, pyrethrum, rotenone, nicotine, ryania, sabadilla and a number of other
lesser known botanical pesticides were used to protect agricultural crops from the ravages of insect and non- insect pest in
different parts of the world. Nowadays, the problems caused by synthetic pesticides and their residues have increased the need
for effective biodegradable pesticides. The natural plant products derived from plants effectively meet this criterion and have
enormous potential to influence modern agriculture research. The highest number of pesticidal plants belong to Meliaceae as
the neem tree (Azadirachta indica) derivatives are rich in atleast 35 biologically active principles, of which azadirachtin, a
tetranortriterpenoid, is highly crucial. Due to its legendary insect-repellent and medicinal properties, it has been identified as
the most promising of all plants by the National Research Council, Washington, USA. Botanicals degrade more rapidly than
most chemical pesticides, and are relatively environment friendly than synthetic chemicals.

BIO-INTENSIVE PEST MANAGEMENT OF CHILLI

Radhika and K.V. Nagarjun Reddy
Deparment of Entomology, Rajasthan College of Agriculture, MPUAT, Udaipur, Rajasthan

Email : radhikakkl994@gmail.com

Abstract

Chilli is one of the important spice as vegetable crops in India. India is the largest producer, consumer and exporter of chilli in
the world and accounting for 13.76 million tonnes of production annually. Chilli encounters several insect pests and disease
throughout the growing season and considered as one of the major constraints for chilli production. Because of this there is an
indiscriminate use of insecticides that has led to insecticide resistant development, pest resurgence, disturbance in natural
ecosystem and environmental pollution. By considering all these point the Bio-intensive pest management (BIPM) is good.
BIPM is essentially a component of integrated pest management. It will help to reduce the dependence on chemical pesticides
and ecological deterioration. BIPM includes biopesticides derived from microbials, parasitoids, predators, botanicals and all
conventional non chemical methods of pest control. Indian farming which is going through a transition phase, is slowly but
surely adopting the ways and means of pest management for sustainable agriculture.

GLOBAL CLIMATE CHANGE AND FOOD SECURITY

Rajwanti Saran
Department of Genetics and Plant Breeding, Rajasthan College of Agriculture, MPUAT, Udaipur, Rajasthan

Abstract

Reducing risks to food security from climate change is one of the major challenges of the 21* century. Climate change will
have far-reaching impacts on crop, livestock and fisheries production, and will change the prevalence of crop pests. Climate
change has always been a prevalent phenomenon. Climate change has not only resulted in increasing global-averaged mean
annual air temperature but also the increased amount of atmospheric greenhouse gases. It has been reported that the global
mean temperature has increased by 0.74 degree Celsius during the last 100 years. According to FAO, there are about 795
million people who are undernourished globally, with poor nutrition accounting for nearly 45% of deaths in children below the
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age of five years annually. Food security, food production and climate change are all interlinked and intertwined. Hence,
changes to any system would have a domino effect on the other two systems. The wider adoption of environment-friendly
food production systems would allow for sustainable development and progress for current and future generation to come and
a higher chance of achieving both food security and better management of climate change. This is because with more
environment-friendly food production systems and the introduction of environmental certification regimes, the current levels
of GHG emissions can be reduced or maintained at levels where we are still able to seek solutions to mitigate and adapt to this
phenomenon and address the problems in the other systems. The reduction of climate change effects will help to improve the
food security problem as it reduces the likelihood of crop failure or the deaths of livestock due to natural disasters and climate
change.

IMPROVEMENT OF SOIL FERTILITY AND PRODUCTIVITY BY USE OF GREEN MANURING

Dinesh Panwar and Ganga Ram Mali
Department of Agronomy, RCA, MPUAT, Udaipur, Rajasthan

Email : panward641@gmail.com

Abstract

Green manuring is the practice of ploughing and turning into the soil, undecomposed green plant tissue for the purpose of
improving soil fertility and productivity. It increases the soil fertility by the direct addition of nitrogen and also improves the
soil structure, water holding capacity and increases microbial population of soil by the addition of humus or organic matter.
The soil physical properties that are affected by incorporation of the green manure include the structure, moisture retention
capacity, consistency and density. Other properties such as the porosity, aeration, conductivity, hydraulics and infiltration are
allied to the modifications to the soil structure. Post-harvest decaying roots significantly increase macropores in soil. Green
manuring had significant effect in increasing soil organic carbon. Green manure crops are grown in a field prior to crop
cultivation and then cut and buried when approximately 50 percent of all plants are flowering. The practice of incorporating
green leaf manure is different from green manure grown in situ, in this method the leaves are cut and brought to the farms in
bundles. Green manuring is practiced according to suitability of soil and climatic conditions. Green manuring is generally
done with sunhemp, dhaincha, cowpea, green gram, black gram, etc. These crops when rotten nourish the soil with their
nutrients. Dhaincha as a green manure crop does well in the waterlogged and alkaline soils. Generally a higher seed rate is
recommended for green manuring. They absorb nutrient from the deeper soil layers and leave them in the surface soil. The
amount of green plant material buried stimulates the activity of the micro-organisms inhabitant to the soil. Application of
green manure crops supplements the chemical fertilizers and restores soil fertility. Therefore, it is an eco-friendly low cost
technology to conserve the natural resources besides maintaining environmental quality in a sustainable manner.

CASCADING IMPACTS OF CLIMATE CHANGE ON AGRICULTURE

Shalini Kamra' and Shailza®
IDepartment of Horticulture, SKRAU, Bikaner, Rajasthan

“Agriculture Economics, MPUAT, Udaipur, Rajasthan
Abstract

In every region of the world, plants and ecosystems are adapted to the prevailing climatic conditions. When these conditions
change, even slightly, even in a direction that could seem more favourable, the plants will be impacted, some will become less
productive, or even disappear. Some of these impacts can be easily predicted, like the direct impact of a heat wave on a specific
plant at a specific moment. Others are more complex to predict, like the effect of a certain climatic change on a whole
ecosystem, because each element will react differently and interact with the other. For instance, many cultivated plants react
favourably, in controlled conditions, to an increase of CO, in the atmosphere. The result, in the field, can be an increase or
decrease in yield of the cultivated plant depending on weeds competing for nutrients and water and on remedial agricultural
practices. Pests and diseases are likely to move, following climate change, thus arriving in areas less prepared to them,
biologically and institutionally. A cascade of risks from climate changes to agro-ecosystems, to agricultural production, to
economic and social consequences and finally to food security and nutrition. These additional risks on agricultural production
directly translate into additional risks for the food security and nutrition of the people who directly depend on agriculture for
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their food and livelihood. They can also have an impact on the food security and nutrition of distant populations through price
volatility and disrupted trade.

ANALYSIS OF VARIOUS GROWTH AND OTHER BIOCHEMICAL PARAMETERS OF CAPSICUM
ANNUM L. GROWN UNDER EXPERIMENTAL CONDITIONS USING LIQUID AND CARRIER
BASED BIO-FERTILIZER

Alka Kataria' and Ramgopal Dudwal®
'Department of Environmental Science, IIS (Deemed to be University), Jaipur

’Rajasthan Agriculture Research Institute, Durgapura, Jaipur

Abstract

Nowadays, using bio-fertilizers has become the need of the hour as extensive use of chemical fertilizers reduces the soil
fertility and irreparable damage to the overall system. The two major bio-fertilizers available in the market are carrier based
bio-fertilizer and liquid bio-fertilizer. The purpose of this research was to study the effect of carrier based and liquid
bio-fertilizer on plant growth and various other plant parameters using pot culture with treatments; T;: Absolute control, T5:
Control + Vermicompost, T;: Liquid bio-fertilizer + Carrier based bio-fertilizer + Vermicompost, T4: Carrier based
bio-fertilizer + Vermicompost and Ts: Liquid bio-fertilizer + Vermicompost,. Our study clearly highlighted that combined
addition of liquid bio-fertilizer and carrier based bio-fertilizer (T;) is best and enhanced the growth parameters such as height
of the plant, shoot length, root length and biochemical constituents such as chlorophyll compared to individual inoculation and
control. The physico-chemical parameters highlighted the increase in available nitrogen and phosphorus in the soil.

RELATIVE WATER CONTENT (RWC) : PHYSIOLOGICAL APPROACHES TO AID IN SELECTION OF
GENOTYPES UNDER MOISTURE STRESS CONDITIONS FOR CROP IMPROVEMENT PROGRAM

T.C. Suma, Nalishma Raghu, Chavali Siri, T.R. Sangeetha and S. Ashwini
Department of Crop Physiology, UAS, Raichur, Karnataka

Abstract

In mid 80s, RWC was introduced as a best criterion for plant water status which, afterwards was used instead of plant water
potential, as RWC referring to its relation with cell volume, accurately can indicate the balance between absorbed water by
plant and consumed through transpiration. Measuring leaf relative water content (RWC) is a reliable and simple way to assess
the water status of a leaf without any need for special equipment. Similar to leaf water potential, leaf RWC gives a strong
indication of the plant’s response to different environmental conditions. It gives the intrinsic capacity of a plant to hold
maximum amount of water. RWC is defined as the leaf water content as a percentage of turgid water content and is calculated
by the following equation expressed in percentage. RWC (%) = fresh weight- oven dry weight/ Turgid weight—oven dry
weight. Normal values of RWC ranges between 98% in fully turgid transpiring leaves to about 30-40% in severely desiccated
and drying leaves, depending on the plant species. The typical leaf RWC at around initial wilting is about 60% to 70%, with
exceptions.

An experiment was carried out to measure RWC with 6 different plant species which include cotton, simarouba ,
sesamum, groundnut, neem and nilgiri. Leaves were collected from stressed and non stressed plants. RWC is
accurately estimated using the ratio of tissue fresh weight to tissue turgid weight by saturating in water for 4hrs
where as dry weight is measured by oven drying the sample at 65° ¢ for 24hrs. The RWC in all the species under
non-stressed condition ranged between 90-95% whereas the stressed leaf samples in all the species showed less
relative water content compared to control. However, under moisture stress condition, groundnut shows highest
RWC value (78.0 %) ,and cotton being the lowest (47.8% ) .The other species recorded are nilgiri (68.4%),
sesamum (65.4%), simarouba (64.0%), neem(54.3%).The species with high RWC is associated with drought
tolerance and this parameter has also been proposed as a very important indicator of plant water status under
moisture stress condition . RWC can be used as an easily reproducible and meaningful physiological parameter for
selection of genotypes for crop improvement in dry zones.
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DETERMINATION OF MOISTURE STRESS ON SEED GERMINATION AND SEEDLING
ESTABLISHMENT

T.C. Suma, T.R. Sangeetha, S. Ashwini, Nalishma Raghu and Chavali Siri
Department of Crop Physiology, UAS, Raichur, Karnataka

Abstract

Moisture stress can be defined as the scarcity of water, sufficient enough to significantly reduce the growth and yield of crops.
It is one of the major constraints limiting the productivity of crops. It can occur at any stage of the crop.All stages of crop
growth are affected due to moisture stress. Some stages are highly sensitive and some are less few others are relatively
tolerant. For instance, germination of seeds, germination growth and leaf expansion are highly sensitive. With this background
we have conducted an experiment to study the effect of moisture stress on seed germination and seedling establishment in
green gram and sorghum. The seeds of green gram and sorghum were initially soaked in water and incubated in polyethylene
glycol (PEG) solution of different osmotic potential (-0.2Mpa, -0.6Mpa, -1.0Mpa, -1.2Mpa, -1.6Mpa) and kept for
germination inside the germinator and observed for 72hrs. An absolute control was kept by incubating the green gram and
sorghum seeds in water. After 72hrs of incubation, 100% germination was found in absolute control and in the -0.2Mpa PEG
treatment.

However, there was no germination in all the other treatments. Even though 100% germination was noticed in -0.2Mpa
treatment, there was a significant difference in the root length and shoot length when compared with the absolute control. In
the -0.2Mpa treatment, the average root length and shoot length of green gram seedlings ware 2cm and 1.5cm respectively,
where as the absolute control measured 3cm and 4.5cm respectively. The same trend was followed in the sorghum seedlings
showing 0.9cm and 1.5cm respectively in -0.2Mpa treatment where as the absolute control measured 2.5cm and 4.0cms
respectively.

The results revealed that the stages like germination and seedling growth is highly sensitive to moisture stress and is inhibited
at a very low moisture stress level viz -0.6Mpa. Even though, the seedlings germinated at -0.2Mpa, they did not show a better
growth rate in terms of root length and shoot length which is again an evidence that germination and seedling establishment is
highly sensitive to moisture stress.

PRODUCTIVITY ENHANCEMENT AND LIVELIHOOD SECURITY THROUGH LOW COST
PROTECTED STRUCTURES IN UTTARAKHAND HILLS

Virendra Kumar

School of Agriculture and Development Studies, Uttarakhand Open University, Haldwani, Distt.- Nainital (Uttarakhand)
E-mail : virendra27mar@gmail.com

Uttarakhand, usually termed as ‘Audhyaniki’ state, has significance for its horticulture production. However, the average
productivity of vegetables (12.0 t/ha) is far below the national (17.3 t/ha) as well as its adjoining state Himachal Pradesh (18.3
t/ha) averages. It may be due to the fact that major chunk of the cultivated land are facing severe adverse climatic factors in
terms of heavy rain fall, hails, frost, snow fall, long dry spells and storms. Further horizontal expansion of cultivable area is
very difficult owing to rough terrain and undulating topography hence, productivity can be enhanced by adopting protected
cultivation technology. The experiments conducted by the authors at various locations in Uttarakhand showed that protected
vegetable cultivation under low cost structures viz., polyhouses, poly low tunnels, insect proof net houses etc. are highly
beneficial under stress prone hilly conditions. The low cost polyhouse is a zero energy chamber made of polyethylene sheet of
200 p supported on bamboos with sutli (ropes) and nails. It is used for protecting the crops from extreme conditions with
improved quality and quantity. Plastic low tunnels are miniature form of greenhouses to raise the early off-season nursery and
off-season vegetables and protect these from rains, winds, low temperature, frost and other vagaries of weather. The low
tunnels are very simple structures requiring very limited skills to maintain and are easy to construct and offer multiple
advantages. For construction of low tunnels, film of 50-100 p would be sufficient. Insect proof net houses are being used for
virus free cultivation of selected vegetables particularly during the rainy season. Raising of vegetable nursery in these
structures has many fold benefits such as easy management, early nursery with protection from biotic and abiotic stresses.
With these low cost protected structures the farmers of the district can be encouraged to devote the cereal crop land into
vegetable crops and can increase their income by raising early and quality vegetables. It will certainly improve the economic
status of the rural people in the state and also help in checking migration of rural youth.
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NEUROENDOCRINOLOGY OF OVARAN MATURATION IN COMMERCIALLY IMPORTANT
GIANT FRESHWATER PRAWN, MACROBRACHIUM ROSENBERGII (DE MAN)

A.K. Pandey', Anjani Kumar, Saurabh Pandey” and Shivesh P. Singh’

ICAR-National Bureau of Fish Genetic Resources, Lucknow-226 002, India

ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar-751002, India

’Department of Zoology, Government Autonomous (P.G,) College, Satna-485 001, India

*E-mail : akpandey.ars@gmail.com

Abstract

The giant freshwater prawn, Macrobrachium rosenbergii, is an important species for diversifying aquaculture in India due to
its attributes like reproduction under captivity, established technique for larval rearing, excellent growth rate and survival,
absence of major disease problem, wide consumer acceptance and high market value. Out of 150 freshwater prawn species
recorded world over, 40 species are inhabitant of the Indian subcontinent. M. rosenbergii, the largest species of the genus, is
distributed throughout the tropical and subtropical zones of the world. It is cultured on commercial scale in many Asian
countries including Thailand, China, Taiwan, Philippines, Vietnam, Malaysia, Indonesia, Bangladesh and India. It is mostly
found in inland freshwaters including lakes, rivers, swamps, irrigation canals, ditches, ponds and estuaries of the country.
During the past, seed collected from natural environment were used in prawn farming but in recent years, the natural seed
resources have been drastically declined due to several anthropogenic interventions. Since quality seed is the most critical
input in prawn farming, it is imperative to understand the reproductive physiology of the candidate species. The
neurosecretory system plays vital roles in reproductive physiology of crustaceans by transducing the environmental stimuli
into physiological processes. An attempt has been made to understand the neuroendocrine mechanisms involved in ovarian
maturation in M. rosenbergii.

Neurosecretory cells (NSCs) of M. rosenbergii involved in reproduction are congregated in eyestalk, brain and thoracic
ganglia. There were five types of NSCs in eyestalk having size in range of 5-35 mm with or without axons and round to oval
shape. They were distributed in medulla externa, medulla interna and medulla terminalis. Sinus gland measuring 30-35 mm
was also observed in the medulla interna region. Axonal terminals of these neurosecretory cells were found to terminate in this
structure. Brain and thoracic ganglia possessed five types of neurosecretory cells such as giant neuron (>80 mm), A (60-80
mm), B (40-60 mm), C (20-40 mm) and D (<20 mm). They were seen arranged in several groups in different parts of brain. In
anterior region B, C and D cells were located whereas in posterior region giant neurons and A cells predominated. In lateral
regions A, B, C and D cells were recorded. The thoracic ganglionic mass was divided into anterior, middle and posterior
regions. The NSCs were distributed in anterior and posterior portions but were lacking in middle portion. A and B cells were
present in anterior-most region followed by C and D cells. In posterior-most region, giant neurons and A cells were present.
Histochemical tests demonstrated that the neurosecretory cells of the giant freshwater prawn were strongly positive to acid
fuchsin, paraldehyde fuchsin but exhibited feeble reaction to Sudan black B and periodic acid-Schiff’s reagent (PAS) too.

Unilateral eyestalk ablation for 15 days induced ovarian maturation by increasing GSI and ova diameter as well as enhancing
the secretory activities of the giant neurons (GN) and A cells of the brain and thoracic ganglia of M. rosenbergii.
Neurotransmitters like 5-HT administration to the intermolt prawns induced ovarian development while dopamine injection
resulted in negative response. Ovary of 5-HT treated prawns exhibited development from primary vitellogenic to vitellogenic
stage on day 28 of the treatment whereas in dopamine treated group ovaries, remained in previtellogenic stage but a few
oocytes depicted the signs of degenerative changes too.

CHARACTERIZATION AND ASSESSMENT OF VARIABILITY FOR QUALITATIVE AND
QUANTITATIVE CHARACTERS GERMPLASM ACCESSIONS OF RICE (ORYZA SATIVA L.)

A.K. Sarawgi', Atul Pachauri' and S. Vimla Devi’

]Department of Genetics and Plant Breeding, Indira Gandhi Krishi Vishwavidhalaya, Raipur (Chhattisgarh)

National Bureau of Plant Genetic Resources (NBPGR), Pusa Campus, New Delhi

Email : Sarawgil@yahoo.co.in

Abstract

Rice (Oryza sativa L.) is one of the pivotal staple cereal crops feeding more than half of the world population. In view of the
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growing population, the basic objective of the plant breeders would always be towards yield improvement in staple food
crops. India is the second largest producer after China, has an area of over 43.9 m ha with production of 111.5 m/t and
productivity of 2539 kg/ha (Anonymous, 2017). In crop improvement programme, to increase the productivity breeder needs
to maintain a pool of diverse desirable donor parents. The investigational materials of 6981 Rice germplasm accessions were
received from NBPGR, New Delhi under the project of ‘Consortium research Platform on Agrobiodiversity on Germplasm
Characterization and Evaluation’ during kAarif 2017-18.The materiel was evaluated in augmented design with six checks viz.,
Pusa Basmati-1, Jaya, NDR 97, Annada, Swarna and IR 64 during kharif2017-18 at Research-cum-Instructional Farm, Indira
Gandhi Krishi Vishwavidyalaya (IGKV), Raipur, Chhattisgarh. Each plot consisted of three rows of 3 m length with the
spacing of 15 x 20 cm of plant to plant and row to row respectively, standard packages of practices were followed over the
season for normal growth of crop.The present study was carried out to characterize six thousand nine hundred eighty-one rice
germplasm accessions along with checks on the basis of nineteen qualitative and eleven quantitative traits. Mostof the
qualitative characters showed variation in different accessions except: shape of ligule. Unique accession were identified for
different trait viz., purple blotch leaf blade colour i.e.IC126265 1C199579 IC134200 etc, purple colour stigma 1C124690.
IC132614 1C132616 etc,red color apiculus colour was found in accession viz. [C386344 1C132613, IC132614, IC124690 red
seed coat color IC276446, IC123521, IC123522, and purple hull color i.e. IC145382, IC116016, IC518862, IC215715 etc. A
significant amount of variation was displayed for most of the agronomical traits examined. The 6981 accessions evaluate for
eleven quantitative characters. The desirable accession were identified for yield and important yield contributing traits viz,
effective tillers were recorded more than 27 in IC 458578 followed by IC 135263 (25), IC123872 (23) and IC 323852(22);
panicle length was having more than 32 cm are as IC518892 (35.5), 1C324614 (34.2), IC257988(34.1) and IC125870(33.7),
Length/breadth ratiohaving more than 6.00 mm were in IC518073, 1C216890,IC114241,IC 216890, IC 218171,IC 377773
and IC 377987.0n the basis of yield per plant (in gram.) desirable germplasm accessions were identified viz. 1C252072(59.6),
1C455469(53.8), 1C379316(53.4), 1C462202X(51.0), IC458448(50.3), 1C218046(50.0), IC518632(48.7), 1C390324(48.3),
1C386367(47.0) and IC517006(46.6). Theabove desirable accession can be used to identify phenotypically divergent sources
for traits of interest in breeding programmes as well as directly released as a variety based on the desirable agronomic traits.

BIOINDICATORS AND ITS ROLE IN ENVIRONMENTAL POLLUTION

Abhijit Choudhury', Sarada Kanta Bhagabati', Rajdeep Dutta', Abdul Aziz’, Lawonu Pr. Mudoi' and Raktim
Sarmah’

'Department of Aquatic Environment Management, College of Fisheries, AAU, Raha, Assam

’Department of Fisheries Economics, Faculty of fishery sciences, WBUAFS, West Bengal

Abstract

Pollution alters the physical, chemical or biological characteristics of air, soil and water that adversely affect the normal health
status of the organisms residing in the environment. Bioindicators are the sensitive indicators of the environment which
describes the qualitative status of the environment. Globalisation and industrialisation put up enormous pressure on the
existing biota leading to the degradation and damage to the environment. Status of an ecosystem can be judged by an
organism, which is actually an indicator and play a key role in biomonitoring of changes caused by anthropogenic activities. A
trustworthy and cost-effective way to find out the changes in the environment is the bioindicator species. These bioindicators
monitors the status and quality of the environment cost effectively and helps in detection and mitigation of impacts of
pollution. The degree of sensitivity of different bioindicators like microbes, plant, animal, bacteria are accessible in prediction
and identification of the status of environmental pollution.

HEAVY METAL TOLERANCE POTENTIAL OF ASPERGILLUS FLAVUS AND ASPERGILLUS
FUMIGATUS

Harish Pal Bhati and M.U. Charaya

Microbiology Lab, Department of Botany, CCS University, Meerut

Email: harishbhati2 [(@gmail.com

Abstract

Heavy metal pollution of wastewater currently becomes a key environmental problem throughout the whole world.
Conventional methods for the removal of heavy metals from aqueous solutions are not economically and environmental
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friendly. Biological treatments, especially filamentous fungi have gained an increasing attention for heavy metal removal and
recovery due to their upright performances, low cost and huge quantities. The filamentous fungi have a great potential to
produce large amount of biomasses which are widely used for metal adsorption capacities. Training of fungi to high
concentration of heavy metal may increase their metal uptake capacity as a mechanism of metal resistant. Aspergillus flavus
and Aspergillus fumigatus were trained to higher concentration of copper from 50 ppm to 2500 ppm by repeated subculturing
on potato dextrose agar medium containing relatively high levels of copper. This process enabled Aspergillus flavus and
Aspergillus fumigatus to tolerate higher levels of Cu'* than their original. The copper adaptation was the result of
physiological mechanisms, and the adaptation of the mycelium was also transferred to the spores. The trained fungi can
removed much copper from solution than those of the non-trained parentals.

STANDARDIZATION OF DIFFERENT TRAINING SYSTEMS, SPACING AND FERTIGATION
LEVELS ON CAPSICUM ANNUUM GROWN UNDER PROTECTED CONDITIONS

Amit Saurabh' and Manish K. Sharma’

'Department of Agriculture, Baba Farid College, Bhatinda, Punjab

’Department of Seed Technology, Dr. Y.S. Parmar University of Horticulture and forestry, Solan H.P
Email : dramitsaurabh@gmail.com

Abstract

A study was conducted to standardize the different training systems, spacing and fertigation levels on capsicum annum in
order to out appropriate spacing with respect to different training systems and to find out most effective fertilizer dose applied
through fertigation under protected conditions. The whole experiment was arranged over 12 modules consisting of 2 different
levels of training systems (T; =2 stem and T, =4 stem ), 2 different levels of spacing (S;=30x60cm S, =30 x 90cm) and 3
different fertigation levels (F;=100kg NPK/ha, F,=150kg NPK/ha and F5;=200kg NPK/ha.) The results reveal that module Mg
consisting of 4 stem training system at a spacing of 30x60cm with 200kg NPK/ha exhibited the maximum number of
fruits/plant (21.29), fruit length (82.23 mm), fruit weight (141.80g), plant height (130 cm), fruit yield/plant (2.7 kg/plant) and
fruit yield/plot (32.40 kg/plot).

EXTENT OF RURAL WOMEN’S PARTICIPATION IN AGRICULTURAL AND HOUSEHOLD
ACTIVITIES

Anuradha Ranjan Kumari', Rajneesh Srivastav', M.K. Pandey', Kamlesh Meena' and R N Prasad’

'Krishi Vigyan Kendra (ICAR-IIVR) Deoria UP  *ICAR-IIVR, Varanasi, U.P.

Email : anuradha_rau@rediffmail.com

Abstract

In Indian Society both husband and wife participate in different household activities. Their role are generally complementary
not only in physical participation in farm but also in the decision making process concerning major land use activities. She
influences the farmer in selection of crop, developing the farm with irrigation and other facilities, adoption of latest
technologies, timely harvesting, assisting the farmer in post harvesting and storage, timely marketing of the produce and in
savings for the future. Inspite of all these, women are not given proper attention. But the globalization has provided many
ways and means for the overall development and empowerment of women. The study was conducted in Deoria district of
Uttar Pradesh during the year 2015-16 and 2016-17, out of sixteen blocks three blocks i.e. Salempur, Bhatni and Bhatpar Rani
were selected for this study. From each block three villages were selected purposively. From these villages 15 farm women
selected. Hence total sample size was 135 farm women. The data were collected from each respondent through personal
interview method with the help of structured schedule. The findings of this study revealed that majority of the women
participated regularly in activities like grading and storage, animal husbandry activities, weeding, drying and cleaning of
grains, cutting, sowing operations and shifting production to threshing floor activities are the operations in which farm women
participate regularly. Majority of the women perceived that losses at storage pests and diseases attack are the major causes for
food grain losses. Empowerment of women in agriculture field is one of the major strategies for achieving food security. There
is a need for empowerment of farm women to take care of food production and post harvest production losses for global food
security through extension strategies.
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KASP™ TECHNOLOGY FOR HIGH THROUGHPUT SNP GENOTYPING AIMED AT MAPPING
QTLS FOR DISEASE RESISTANCE IN RICE (ORYZA SATIVA L.)

Asif Bashir Shikari and Shafiq A. Wani

Division of Plant Biotechnology, SKUAST-Kashmir, Srinagar (J&K)

Email : asifshikari@gmail.com

Abstract

Rice is a major food crop of Jammu and Kashmir grown across varied climatic conditions and altitudinal range of 600 to 2200
mamsl. Broad range of environmental regimes predisposes crop to array of diseases and pests. Among the major diseases, rice
blast and bacterial leaf blight have been recorded to cause considerable economic losses. Besides, bakanae or foot rot disease
has from last decade shown recurrence as notorious disease of rice in Kashmir with incidence to have ranged from 0.6 per cent
to 19.3per cent. The fungus Fusarium fujikuroi Nirenberg [teleomorph: Gibberella fujikuroi (Sawada) Ito] was studied for its
morphological and pathologicalcharacteristics. The genetic resistance is a safe and reliable option to combat disease in
susceptible backgrounds. However, not many of the genes have been reported to confer resistance to bakanae. Therefore, an
experiment was undertaken with the aim of mapping genes/QTLs for resistance to the disease. A set of 400 rice germplasm
lines was screened using isolate SKUA-18-21. The 10 seedlings for each germplasm line was grown in portrays under
controlled conditions. Incidence was recorded on 35 days after sowing. Genotyping is being carried using high throughput
KASP™ genotyping platform. KASP™ genotyping technology utilises a unique form of Kompetitive allele-specific PCR
(polymerase chain reaction) that enables highly accurate bi-allelic scoring of SNPs (single nucleotide polymorphisms) and In
Dels (Insertions and Deletions)at specific loci across a wide range of genomic DNA samples, including those of complex
genomes. KASP technology delivers extremely high levels of assayrobustness and accuracy with significant cost savings.
KASP assay involves several ingredients like KASP Assay Mixcontaining two different, allele specific, competing forward
primers with unique tail sequences and one reverse primer; the KASP Master mix containing FRET cassetteplus Taq
polymerase in anoptimised buffer solution. The technology shows lot of promise in precise genotyping of large number of
germplasm lines with maximum cost effectiveness, and the technology is being used for developing rice varieties in Kashmir
for improving livelihoods of farming community.

PHYTOCHEMICAL PROPERTIES OF GYMNEMA SYLVESTRE: A MIRACULOUS MEDICINAL
PLANT

Avnish Kumar, Jai Narayan, Anurag Bajpai, R.C. Nainwal and Devendra Singh

CSIR-National Botanical Research Institute, Lucknow

Email corresponding : singhdrdeevdndra@gmail.com

Abstract

Gymnema sylvestre R.Br. (Asclepiadaceae) is a perennial climber which is distributed throughout the world, popularly known
as “Gudmar”. It is a reputed herb in the Ayurvedic system of medicine, for its distinct property as sugar destroyer. Its leaves
contain triterpene saponins belonging to oleanane and dammarene classes. Oleanane saponins are gymnemic acids and
gymnemasaponins, while dammarene saponins are gymnemasides. Besides this, other plant constituents are flavones,
anthraquinones, hentri-acontane, pentatriacontane, 4 and a-chlorophylls, phytin, resins, d-quercitol, tartaric acid, formic acid,
butyric acid, lupeol, a-amyrin related glycosides and stigmasterol. The plant extract also tests positive for alkaloids. Leaves of
this species yield acidic glycosides and anthroquinones and their derivatives. The plant of gymnema shows a broad range of
therapeutic actions as an effective natural medicine for diabetes, arthritis, diuretic, anemia, osteoporosis, hyperchole-
sterolemia, cardiopathy, asthma, constipation, microbial infections, indigestion, dyspepsia, jaundice, haemorrhoids, renal and
vesicle calculi, bronchitis, amenorrhoea, conjunctivitis, leukoderma and maintain body weight and also inhibits glucose
absorption. Some of the components which are extracted from gymnema, prevent the accumulation of triglycerides in muscle
and liver, also reduces fatty acid accumulation in the circulation. The present review is an attempt to highlight the various
ethno-botanical and traditional uses as well as phytochemical and pharmacological reports on G sylvestre. Most of the
commercial source is used in the manufacturing of healthcare products, food and dietary supplements of antidiabetic and
antiobesity categories. These products are available in many forms like tablets, capsules, teas, chewing gums etc., mostly in
combination with other ingredients.
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MAPPING OF SALT AFFECTED AND WATERLOGGED AREAS USING GEOSPATIAL TECHNIQUE

Ayyanna', B.S. Polisgowdar’, ML.S. Ayyanagowdar', Anil Kumar T. Dandekar', G.S. Yadahalli’ and M.A.
Bellakki’®
!College of Agricultural Engineering, University of Agricultural Sciences, Raichur, Karnataka

’Department of Agronomy, College of Agriculture, Raichur, Karnataka
*Department of Soil Science and Agricultural Chemistry, College of Agriculture, Kalaburgi
Email : ayvasiddapur@gmail.com

Abstract

Study was conducted from November 2015 to May 2017 at Shahapur and Shorapur taluk, Yadgir district, to mapping of salt
affected and waterlogged area using Landsat-8 imagery of D-7 Shahapur branch canal of UKP command area Karnataka.
NDSI values ranges from 0.153 to -0.132 and -0.153 to -0.142 respectively during November 2015 and 2016. During this
period the salt affected area was 1747.02 and 1663.14 ha respectively. For May 2016 and 2017 NDSI values ranges between
-0.129 t0 -0.136 and -0.165 to -0.153 and salt affected area was of 3458.93 and 3523.27 ha. The NDVI approach discriminates
the water bodies during November 2015, May 2016, November 2016 and May 2017. The results indicated that the presence of
water bodies were to the tune of 138.72 ha, 121.80 ha, 98.58 ha and 58.62 ha during November 2015, November 2016, May
2016 and May 2017 respectively.

TECHNOLOGICAL NEED OF TRUE POTATO SEED (TPS) GROWERS OF TRIPURA

Dipak Nath, Subhra Shil, Dipankar Dey and Ardhendu Chakraborty
KVK, Khowai, Chebri, Khowai, TRIPURA

Email : spd020@yahoo.co.in
Abstract

The study was conducted in Khowai district of Tripura with randomly selected True Potato Seed (TPS) growers of Tripura.
TPS can serve as a great alternative to the seed tubers in the hilly state of Tripura as only 100 g TPS is needed for one ha. of
land as compared to nearly 2 tones of seed tubers required to plant in the same area. TPS can be used as a suitable alternative
technology of potato cultivation in the state to improve the productivity and reduce the cost of production. The technological
need of the majority of the TPS growers, i.e., 87.50 per cent was plant protection measures with rank 1. The other
technological need observed were post harvest treatment (79.17%) which includes application of boric acid, sorting and
grading, packing, curing etc. and method of fertilizer application (76.67%) with II and III rank respectively. So, it is utmost
necessary that the agricultural extension workers through regular trainings on plant protection measures with the TPS growers
should guide the farmers to get optimum yield per unit area by effective management of pests and diseases.

DEVELOPMENT OF RICE (ORYZA SATIVA L.) VARIETIES SUITABLE FOR WET DIRECT SEEDING

B. Srinivas, S. Thippeswamy, D. Padmaja, Y. Chandramohan and S. Laxman

Rice Research Scheme, Regional Agricultural Research Station, Professor Jayashankar Telangana State Agricultural Univer-
sity, Polasa, Jagtial, Telangana—505 529

Email : srinu.bdd@gmail.com

Abstract

Increased labour and water scarcity in paddy cultivation triggered new ideas among the scientific community towards the shift
in method of cultivation in paddy from raising nursery and transplantation method to direct seeding in puddle condition. This
is not only labour and water saving approach but also time saving method. Due to lack of varieties suitable for this condition,
wet direct seeding method in rice is not much popular among the farming community. To address this problem a study was
conducted at Regional Agricultural Research Station, Polasa, Jagtial during Kharif, 2016 with thirty five rice genotypes
evaluated in wet direct seeding condition for obtaining desirable genotypes suitable for wet direct seeding through divergence
studies. Analysis of variance revealed significant differences among the all the treatments studied except for effective bearing
tillers per square meter. All the genotypes distributed in 6 clusters with maximum number of genotypes (16) allotted to cluster
I followed by cluster II (10). Inter cluster distance which is a measure of divergence among the genotypes was highest (27.75)

32 Organized by : Astha Foundation Meerut in Collaboration with SKNAU-RARI Durgapura Jaipur;
CSAUAT Kanpur; UAS Sabour; IGKV Raipur; MPKV Rahuri; & SSDAT Meerut India


mailto:ayyasiddapur@gmail.com
mailto:srinu.bdd@gmail.com

International Conference on Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-2018) during 28-30 October 2018
at Rajasthan Agricultural Research Institute, Durgapura, Jaipur, Rajasthan (India)

between clusters IV and VI followed by cluster III and VI (24.69). Hence crossing between genotypes belongs to these
clusters could yield better segregants which can perform better in wet direct condition and also could be used as parents for
development of varieties suitable for wet direct seeding. JGL 23183 (Cluster IV) recorded highest cluster mean (25.10 cm) for
panicle length whereas, the genotypes from cluster II recorded lowest cluster mean value (13.61 g) for 1000 grain weight and
highest value (260) for number of grains per panicle. Hence, the genotypes from clusters Il and IV could be a better source for
developing high yielding and fine grain varieties suitable for wet direct situation. 1000 grain weight, an important yield
parameter, contributed maximum (44.20%) towards total divergence followed by days to 50% flowering (40.17%). Therefore,
present experimental material can used to develop varieties with different maturity groups and grain segments suitable for wet
direct seeding.

AANALYSIS OF CALMODULIN BINDING PROTEIN GENE(S) IN DISEASE RESISTANCE
RESPONSES IN RICE (ORYZA SATIVA L.)

Diksha Kumari and Bishun Deo Prasad
Department of Molecular Biology and Genetic Engineering, Bihar Agricultural University, Sabour, Bhagalpur- 813210

Abstract

Plants are usually subjected to one or more biotic stresses which reduce agricultural output significantly, leading to a huge
yield-gap. To cope with the various stimuli generated by various environmental stresses, plants have evolved with complex
mechanism of signal perception and transduction. Several phytohormones and secondary messengers are the main players in
mediating cellular responses to various stimuli. Of the various secondary messengers in eukaryotes, the role of Ca®* has been
most extensively studied. The calcium ion (Ca*") is a well-known universal second messenger in plants regulating the
responses of growth and development as well as different environmental stimuli in plant. Changing cytosolic-free calcium
concentration ([Ca®Jcyt) is one of the earliest responses to biotic stresses. These changes in cellular Ca* level are being
mediated by different Ca®* binding proteins like calmodulin (CaM). CaM interacts with calmodulin binding protein (CBP) and
activates downstream defense response. CBP is family of protein, among them, CBP60g also known as SARD1 (systemic
acquired resistance deficient 1) is well characterized which involved in defense responses via systemic acquired resistance
(SAR). However, no rice CBP60 (OsCBP60) has been identified in relation to pathogen infection till date. In this study we
have identified 15 OsCBP60 gene using bioinformatics studies. The expression of different OsCDB60s were analysed in
Xanthomonas oryzae pv. oryzae and Magnapor the oryzae treated rice samples.

AGRICULTURAL AND SOCIO-ECONOMIC TRANSFORMATION: POST-INDEPENDENCE
CONSEQUENCE FROM INDIA

H.L. Kharbikar' and Vaishali Bokde

'ICAR-National Bureau of Soil Survey and Land Use Planning, Nagpur- 440033, Maharashtra, India
’Rashtrasant Tukdoji Maharaj Nagpur University, Nagpur- 440033, Maharashtra, India

Email : hlkharbihar@gmail.com

Abstract

The present paper analyzed the role of technological initiatives and policy measures accounted for agricultural and socio
economic conversion since independence in India. The study showed that the country faced enormous problems after
independence like massive jump in population growth, food shortage, rise food prices at the rate of nearly 20 per cent per
annum between 1965 and 1968, climate vagaries like two drought years (1965 and 1966) leading to a fall in agricultural output
by 17 per cent and food output by 20 per cent. Due to these problems, food crisis and famine conditions were emerged in
various parts of the country. In this scenario of the mid-1960s, economic self-reliance and food self-sufficiency was the
foremost objectives of Indian economic policy. In the world, post independence scenario of India was poverty, illiterate
people, huge unemployment and food-short country which changed as self-sufficient and which became over time, even
surplus in food and exporter of some of the commodities. The study further revealed that the agricultural and socio-economic
changes have been experienced particularly from the mid-1960s, due to green revolution occurred by adoption of modern
technologies such as introduction of seeds of high yielding varieties, use of irrigation, mechanization, pesticides and fertilizers
etc. The New Agricultural policy and paramount strategy has been implemented to cope up the challenges of new
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independence India and integrated intelligent cognitive system of India and intellectual minds of Indian scientists and
researchers has been devoted for the task. In addition, physical and scientific infrastructures, numerous agricultural
universities, Krishi vigyan kendras and research institutes have been established to development of modern technologies for
increasing the food production in country. These technological initiatives and policy measures played an important role for
successive growth of Indian agriculture.

The study showed that the agriculture sector is a mainstream of livelihood for more than 65% of population and
contributing 49% of the total workforce and provides raw materials to non-agriculture sectors. Also it contributes around 17%
to the total GDP of nation and about 09.1% of foreign currency has been generating annually through export business.
Besides, it plays major role in food security and as per the NSSO, 2013 an average Indian still spends more than half of the
income in food security. However more equipped and sound technologies like advances in computation, GIS techniques,
biotechnology, artificial intelligence etc. are tremendously used for development of agriculture in India. Comprehensive
growth of agriculture in rural areas and structural conversion from conventional agriculture to scientific and high-productive
sector can be able to realize through technological change in individual’s lives. Conscious of the issues, the Honorable Prime
Minister of India Narendra Modi has launched new national policy “doubling the farmers income by 2022 in 2016. The
major focuses of the policy is reduction of poverty, nutritional security in food and cope up the challenges of climate change,
which are upsetting the agricultural and socioeconomic growth in terms of poverty, unemployment, temperature escalating,
occurrence of droughts and floods, and incidence of pests and diseases.

EFFECT OF PACKAGING MATERIALS ON QUALITY LOSSES IN FRESH FIG (FICUS CARICA L.)
FRUITS DURING TRANSPORTATION

G.B. Yenge', U.R. Nidoni’, V.P. Kad', S. Hiregoudar’ and C.T. Ramachandra’
IDepartment of Agricultural Processing Engineering, Dr.ASCAET, MPKV, Rahuri, Maharashtra, India, 413 722

’Department of Processing and Food Engineering, CAE UAS, Raichur, Karnataka, India, 584102
Email : govindyenge89@gmail.com

Abstract

Protection of the fig fruit quality in the chains from harvesting to marketing is very important. Vibration often causes some
damages to perishable fruits in transportation and reduces their quality. The fruit injury due to vibration is related to the
transportation characteristics of vehicles, packaging boxes and condition of the road. The objective of this study was to
investigate the effectiveness of packaging materials to reduce the quality loss of fresh fig fruits during transportation.
Experiments were carried out with five packaging materials and three transportation distances. Results showed that the CFB
box with news paper lining was not proper for transporting of the fresh fig fruits in all transportation distance. The mass loss
and total soluble solids of fresh fig fruits packed in CFB box with paper lining was more than CFB box with polyurethane
foam sheet and polyethylene foam sheet. Also the decay loss of fresh fig fruits was more in CFB box with paper lining. Fruits
packed in CFB box with polyurethane foam sheet were more firm and had extended shelf-life than other packaging materials.

DATE OF TRANSPLANTING AND PLANTING GEOMETRY ENHANCE THE RESILIENCE OF
GROWTH PARAMETERS AND YIELD OF INDIAN MUSTARD

Har Vir Singh, R.S. Jat, M.D. Meena, M.K. Meena and P.K. Rai
ICAR- Directorate of Rapeseed-Mustard Research, Bharatpur, Rajasthan 321 303, India

Abstract

Transplanting of Indian mustard seedlings is a good cultivation practice, to increase the yield of mustard for small farmers.
Competitive ability of a rapeseed mustard plant depends greatly upon the density of plants per unit area and soil fertility status.
The optimum plant population density/unit area varies with the environment, the genotype, the seeding time, and the season.
Uniform distribution of crop plants over an area results in efficient use of nutrients, moisture, and suppression of weeds
leading to high yield. A field experiment was conducted during 2016-17 at Directorate of Rapeseed—Mustard Research,
Bharatpur, Rajasthan. Seedlings of Indian mustard variety RH 406 were raised in root-trainers and 10-14 days old seedlings
were transplanted at 30 cm x 30 cm, 45 cm x 30 cm and 60 cm x 60 cm spacing in field on 3 dates at about 10 days interval
starting form Oct 13 to Nov 01. Recommended fertilizer dose 80 kg N and 17.5 kg P/ha was applied. The sources of N and P
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were urea (46% N) and di-ammonium phosphate (18% N & 46 % P,0s), respectively. Other package of practices, including
insect, pests including weed control were followed according to local agronomic practices unless otherwise indicated.
Significantly higher seed yield (4.01 t/ha) was obtained at Oct 13 transplanting. However, the geometric trend was observed to
45x30 cm>30x30 cm>60x30 cm. The yield trend in planting dates was recorded in October 13>October 22>01 November.
The significant variation in yield and its attributes were also observed between the plant geometry and dates of transplanting

VARIABILITY AMONG DIFFERENT ISOLATES OF TILLETIAINDICA CAUSINGKARNAL BUNT OF
WHEAT AND IDENTIFICATION OF PATHOGENCITY-RELATED GENES

Jagmohan Singh, Rashmi Aggarwal, M.S. Gurjar and M.S. Saharan
Division of Plant Pathology, ICAR- Indian Agricultural Research Institute, New Delhi-110012

Abstract

Wheat (Triticum aestivum L.) is one of the most important cereal crops in India. India is the second largest producer of wheat
in the world with 93.50mt production and 302.27 lac hec area (DAC&FW, 2017). Due to the change of cropping system,
cropping intensity, crop management and climate change, the Karnal bunt caused by 7Tilletiaindica(Mitra) is resulting in great
quality losses to wheat in all major wheat growing parts in northern India. Karnal bunt is an important disease prevalent in
several countries and is internationally quarantined. Infection cycle of 7. Indica leads to a great extent of variability as
infection of wheat plant necessary requires fusion of two allantiod spores.Keeping this in view present study was undertaken
to study the variability aspect of virulence and pathogenicity of 7. indicaisolates. Twenty isolates of 7. indica were compared
on the basis of mycelial growth, mycelial weight and sporulation. It was observed that there was non-significant variation in
mycelial growth and mycelial weight, but significant variation in sporulation was observed among various isolates of 7.
indica. In modern resistance breeding, effectors are emerging as tools to accelerate and improve the identification, functional
characterization and deployment of resistance genes. Therefore, “Secretomics” of this pathogen, using high throughput
genomics approach that uses effectors for probing wheat germplasm to detect R-genes and characterization of pathogenicity
related genes is an important arca. Whole genome sequence generated earlier in Fungal Molecular Biology Lab (ID:
RAKB_UP_1; Acc. No. MBS0000000) was analysed to understand mechanism(s) of pathogenesis required to manage this
disease. In total, 1,337 unique proteins having secretory signatures were predicted using SignalP v4.1 as well as Target Pv1.1.
PHI based analysis suggested that 97 genes were related to effector, 25 genes to increased virulence, 63 genes to loss of
pathogenicity and 7 genes to resistance to chemicals. Pathogenicity-related/ virulence genes were selected on basis of
Secretomics & PHI database and were further validated by gene expression studies using real time PCR. Thesegene may have
role in pathogen establishment and sporulation. Pathogenicity-related genes shall be utilized to understand the mechanism(s)
of pathogenesis which will help in developing strategies for management of Karnal bunt of wheat caused by Tilletiaindica.

EFFECT OF MUNICIPAL SOLID WASTE COMPOST AND MINERAL FERTILIZERS ON SOIL
FERTILITY AND YIELD OF MUSTARD

M.D. Meena', H.S. Jat’, B. Narjaryz, P. Sheoran’, R.K. Yadav?, Gajenderz, M.K. Meena', Harvir Singh and
P.K. Rai'

'ICAR-Directorate of Rapeseed-Mustard Research, Sewar, Bharatpur, India-321303

’ICAR-Central Soil Salinity Research Institute (CSSRI), Karnal, India-321001

Email : murliiari@gmail.com

Abstract

Field experiment was conducted for three years during 2012—15. Treatments details are control, recommended dose of N:P:K
fertilizers at 60:30:30 kg ha (100% RDF), rice straw compost at 14 t ha™ (RSC-14), Municipal solid waste compost at 16 t
ha”(MSWC-16), 50% RDF + RSC-7 (RDF+RSC) and 50% RDF + MSWC-8(RDF+MSWC) laid out in randomized block
design with three replication. Significant improvement of soil fertility in terms of available nitrogen (N) and potassium (K)
was maintained with RSC+RDF as compared to control. Application of 100%RDF produced 56 and 37% higher available N
and K respectively, over the control. MSWC+RDF maintained significantly higher soil organic carbon (SOC) as compared to
alone use mineral fertilizers. The magnitude of changes in mean soil salinity (electrical conductivity, EC) was highest under
MSWCHRDEF than other treatments followed by RSC+RDF. However, soil EC (mean of 3 year) was at par in all treatments
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except control. Microbial biomass carbon (MBC) was significantly increased with RSC+RDF. Application of RSC+RDF had
significantly higher microbial biomass carbon (260 mg kg ' soil) and dehydrogenase activity (83 mg TPF g ' soil 24 h™') than
100% RDF and control. Integrated use of MSWC+RDF produced 17% higher mean (3 year) grain yield of mustard over the
use of 100% RDF. MSWC had significantly higher grain yield of mustard as compared to control, however, it was statistically
at par with 100% RDF. We hypothesized that combined use of organic amendments and mineral fertilizers is beneficial option
for improving mustard yield and fertility of saline soils.

PHOSPHORUS RESPONSE IN SESAME (SESAMUM INDICUM L.) IN COARSE TEXTURED SOILS

M.K. Jat, P.K. Yadav, Abha Tikkoo, and R.S. Dadarwal
CCS HAU, Regional Research Station, Bawal -123501, Haryana

Email : mukesh.rca@gmail.com
Abstract

A field study was carried out on a coarse textured medium phosphorus status soil of CCS HAU Regional Research Station,
Bawal (Haryana) at three different locations from 2015 to 2017 to study the effect of phosphorus fertilization in sesame in
terms of yield, total P uptake, P build/depletion in soil and economics returns. The experimental soil was loamy sand in
texture, alkaline in reaction (pH 8.32 to 8.40), EC (0.17 to 0.20 dS m™), low in organic carbon (1.9 to 2.0 g kg™), medium in
available P (10.55 to 11.45 kg ha™) and medium in available K,O (169.0-170.0 kg ha™"). The experiment was laid out in
randomized block design with three replications. There were five graded levels of phosphorus application viz., 0, 10, 20, 30,
and 40 kg P,0s ha™. Recommended dose of fertilizers for crop was applied @ 37.5 kg N ha™'. Irrigation and plant protection
measures were taken as per recommended practices. Crop was harvested at physiological maturity, threshed and plot wise
yield was recorded. Seed, straw and soil samples were taken and analyzed for P concentration in seed and stalk and available P
in soil, respectively. The data was statistically analyzed and economics of P application was worked out. The results revealed
that sesame cv. HT- 1 seed yield increased significantly with application of phosphorus at 20 kg P,Os/ha. The increase in mean
seed yield was 6.06, 13.17, 15.38 and 18.04 per cent and in mean stalk yield was 6.20, 14.28, 17.62 and 19.85 per cent due to
application of 0, 10, 20, 30 and 40 kg P,Os/ha, respectively over control. The mean P-uptake also increased with P application.
The mean P-use efficiency varied from 16.30 to 20.30 per cent being maximum (20.30 %) with application of 20 kg P,Os/ha.
The mean post harvest available P status was 9.90, 11.30, 12.68, 13.52 and 14.08 kg/ha at 0, 10, 20, 30 and 40 P,Os/ha,
respectively. The mean economic data analysis revealed that benefit cost ratio also increased with phosphorus application and
was 1.06, 1.11, 1.17, 1.18 and 1.19 at 0,10, 20, 30 and 40 kg P,Os/ha, respectively. The finding of this study serve to
demonstrate that in coarse textured medium phosphorus status soil of Southern Haryana, application of 20 kg P,Os ha™ was
found to be optimum for sesame in terms of crop yield, soil P fertility status and economics.

IDENTIFICATION OF BIOACTIVE POLYPHENOLS IN GROUNDNUT KERNELS USING LC-MS/MS

M.K. Mahatma', L.K. Thawait', J.K. Jadav’, K.J. Rathod’, S.K. Bishi', A.L. Singh', A.L. Rathanakumar",
Narendra Kumar'
'ICAR-Directorate of Groundnut Research, Junagadh-362001, Gujarat, India

’Department of Biochemistry, Junagadh Agricultural University, Junagadh-362001, Gujarat, India
Email : maheshmahatma@gmail.com

Abstract

Groundnut is an important oil seed and food crop. Thus nutritional composition of groundnut kernels is most important and
largely studied; however, there is dearth of information on various bioactive polyphenols including kaempferol, resveratrol
and quercetin. Therefore, a study was undertaken to quantify bioactive polyphenols from 14popular groundnut cultivars of
India. Polyphenols were extracted in 80% methanol and analysed using liquid chromatography-tandem mass spectrometry
(LC-MS/MS).Methanol and acetic acid (1%) as a gradient mobile phase was usedto separate various phenolics using C18
column. Total 16 polyphenols viz., caffeic acid, catechol, chlorogenic acid, cinnamic acid, coumaric acid, ferulic acid, gallic
acid, syringic acid, salicylic acid, vanillic acid, catechin, epicatechin, epigallocatechin, kaempferol, resveratrol and quercetin
were identified in groundnut kernels. These phenolics were identified based on retention time of standard phenolics and
mass-charge (m/z) ratio of charged particles. Among these cinnamic acid, catecholand kaempferol are predominant phenolics
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in groundnut kernels followed salicylic acid, syringic acid and epicatechin. Wide variation (4-25 pg/g) was observed for
cinnamic acid content in groundnut cultivars, while, minimum variation detected in catechol (14-16pg/g) and kaempferol
(13-14 pg/g) content. Resveratrol content ranged 0f0.42-4.6 mg/g kernel. Antioxidant activity of groundnut cultivars was also
analysed by ABTS method which was 14.0uM TE/g kernels. The study identified various polyphenols that have been reported
for potential health benefits, including protection against oxidative stress, cardiovascular disease, cancer, diabetes,
neurodegenerative disease and even aging. Thus groundnut is considered as functional food and recommended to take handful
of groundnut kernels in the diet.

TRANSCRIPTOMIC DATA BASED MICRO RNA FROM IN GYMNEMA SYLVESTRE
Kuldeep Singh A. Kalariya, Ram Prasnna Meena, Parmeshwar Lal Saran and Ponnuchamy Manivel
ICAR-Directorate of Medicinal and Aromatic Plants Research, Anand, Gujarat, India

Abstract

A set of single-stranded non-coding small (~22 nt) RNAs playing an important role in regulation mRNA targets are called the
micro RNAs. Gymnema sylvestre is important medicinal plant lacking genomic as well as transcriptomic information. For
identification of homologous miRNAs, 6,028 unique know plant miRNAs were screened against 272161 unigenes of G
Sylvestreunigenes generated from a paired-end deep transcriptome sequencing. Total 76 aligned identified unigene were
utilized for extracting the precursor sequences in G. sylvestre. Total 16 potential candidate miRNAs were identified belonging
to 12 miRNA families. The mean minimal folding free energy index (MFEI) value of these predicted 16 miRNAs was -0.966
ranging between -0.653 to -2.37 and G+C% content varied between 27.3 and 61.9%. As per the nucleotide composition,
cytosine was the dominant nucleotide (26.3%), uracil was the next most prevalent nucleotide (25.7%) followed by guanine
(24.3%) and adenine (23.7%) in mature miRNAs. In more than 81% cases, the first position of the 5° end was occupied by
uracil in the mature G sylvestre miRNAs. Utmost care has been taken while prediction of miRNA as well as target and for the
first time in G sylvestre we report total 13 miRNA through transcriptomic study.

IMPROVEMENT IN SOIL FERTILITY AND YIELD OF MUSTARD BY USING ORGANIC SOURCES
OF NITROGEN UNDER SODIC WATER IRRIGATION

M.K Meena', B.L Yadavz, M.D Meenal, R.S. Jat', Har Vir Singh1 and P.K. Rai’
'ICAR-Directorate of Rapeseed Mustard Research, Bharatpur 321 303, Rajasthan, India

’Department of Soil Science and Agricultural Chemistry, S.K.N. College of Agriculture, Jobner, 303 329, Rajasthan
Abstract

Continuous use of sodic ground water has degraded a significant areas of fertile tracts particularly in arid and semi-arid
regions of country and caused significant loss to crop productivity. The groundwater in arid and semi-arid regions is generally
saline/sodic, used as a chief source of irrigation. Continuous application of high SAR water for irrigation caused poor soil
physical condition, reduced nutrient availability, poor microbial activity and toxicity of certain ions affected the productivity
of soils. The organic matter status of sodic soils is extremely low and major fraction of nutrient N required for crop growth in
these soils must come from applied N fertilizers. To explore the production potential arid and semi-arid regions having sodic
groundwater for mustard cultivation, an experiment was conducted at Agronomy Farm, S.K.N. College of Agriculture, Jobner
(Rajasthan) to find out the mitigation effect of organic sources of nitrogen under sodic water irrigation. The experiment
comprising 24 treatment combination replicated three times, was laid out in split plot design with four treatment of sodic water
(6 SAR, 10 SAR, 20 SAR, 30 SAR) and six treatment of sources of nitrogen (control, 125%RDN through urea, 75% RDN
through urea +50% RDN through FYM, 75% RDN through urea +50% RDN through VC, 50% RDN through urea +75%
RDN through FYM, 50% RDN through urea +75% RDN through VC). Result revealed that total and available N, P, K, and
NH,"-N, NO;™-N and organic carbon content decreased significantly with increasing the level of sodic water during both the
years and in pooled mean. Total and available N, P, and K, of soil at harvest increased significantly with 50% RDN through
urea +75% RDN through VC. However, application of 50% RDN through urea +75% RDN through VC significantly brought
highest reduction in C: N, C: P and sodium adsorption ratio of soil at harvest. NH,"-N and NO;-N, soil microbial biomass C,
N and P at different months, soil dehydrogenase, alkaline phosphatase enzyme activities at different months increased
significantly under 50% RDN through urea +75% RDN through VC.The maximum yield was recorded under application of
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WeMs (normal water +50% RDN through urea +75% RDN through VC), while minimum under W3,M, (30SAR + control)
during both the years and in pooled analysis. Resultsshow that the application of 50% RDN through urea +75% RDN through
VC (Ms) is a better choice for mitigating adverse effect of high SAR water on yield of mustard. It is evident from this study
that the harmful effects of SAR rich water can be mitigated by applying organic sources of nitrogen instead sole application of
chemical fertilizers.

EVALUATION AND ANALYSIS OF GAPS IN ADOPTION OF IMPROVED GREENGRAM
PRODUCTION TECHNOLOGY IN RAJASTHAN, INDIA

M.L. Meena, Aishwarya Dudi and Dheeraj Singh
ICAR-CAZRI, Krishi Vigyan Kendra, Pali-Marwar (Rajasthan) 306 401

*Email : mlmeenacazri@gmail.com

Abstract

The present study was undertaken in Raipur and Sumerpur blocks of Pali district of Rajasthan to analyze the status of
greengram production technology, constraints in its cultivation and the possibilities of increasing production. A fundamental
problem to overcome the significantly increasing pulse production is to change the prevailing perceptions of their status as
subsistence crop and to consider as commercial crop. This will require aggressive on farm demonstration of the viable
technical options to alleviate the gaps in production technology of greengram cultivation. It emphasizes the dissemination of
improved varieties and low-cost, environment friendly crop husbandry techniques. Keeping this in view, front line
demonstrations (FLDs) on greengram involving existing technology between recommended technologies were conducted to
evaluate the adoption gaps during 2015-16 and 2016-17 and have proved immensely useful in increasing the production and
productivity of pulse crops. The recommended technology produced 11.0 and 12.3 per cent more seed yield and 12.3 and 15.6
per cent higher net returns of greengram than the crop raised by existing technology in first and second year, respectively. The
results showed that indicated an overall increase of 34.6 per cent and 44.5 per cent in yields due to adoption of improved
technology in the year 2015-16 and 2016-17, respectively. During the year 2015-16, the average yield obtained under existing
and recommended technology was 9.4 and 12.4 g/ha with expenses of Rs. 16900 and 17800, respectively. In the year 2016-17,
the average yield obtained in existing and recommended technology was 8.93 and 12.9 g/ha with expenses of Rs 18700 and
19900, respectively. The gross returns obtained in recommended technology were Rs 64480/- and Rs 67725/- which were 34.6
and 44.5 per cent higher than that of existing technology in 2015-16 and 2016-17, respectively

INFLUENCE OF DIFFERENT DRYING METHODS ON NUTRITIONAL QUALITY OF IMPORTANT
ARID ZONE FRUITS ( KAIR & SANGRI)

Mala Rathore and Sonali Bhagat
Silviculture and Forest Management Division, Arid Forest Research Institute, Jodhpur (India)

Email : mala@icfre.org
Abstract

To bridge the gap and ensure food security at household, regional and national levels, popularisation of traditional food plants
assumes much importance. Among the fruit tree species of Rajasthan, Capparis decidua and Prosopis cineraria rank high in
local people’s preferences. In lean periods “kair’ & "sangri’ provide essential vitamins and minerals in the human diet and thus
their place as drought food is very important. If utilized properly, they can provide and supplement a substantial vegetable
source for human food. Since these are seasonal fruits, optimization of processing methods for longer storage is necessary.
Traditionally, the collected fruits are blanched and dried in shade initially and then finally in open sun by the village people.
These are then stored for future use. Drying in sun or shade is time consuming, requires continuous monitoring and has risk of
contamination. Slight mishandling results in severe post harvest losses. Hence more effective way of drying using solar driers
was investigated. Two types of solar driers viz. Inclined and preheated (designed by CAZRI, Jodhpur) were procured & used
for drying of the selected fruits. Sugar and protein analysis was carried out as per AOAC methods. Results showed that fruits
dried in solar driers took less time (2-4 days) for drying as compared to normal shade drying (7-8 days). Kair samples dried in
inclined solar drier had protein (11.42 %) and sugar (10.62 %) as compared with shade dried fruits with protein (14.29 %) and
sugar (13.6 %). Samples dried in preheated solar drier retained more sugar (13.75 %) and protein (15.46 %). Samples dried in
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direct sun took 3-4 days to dry and had sugar (13.6 %) and protein content (13.42 %). Similar results were obtained in case of
sangri. These results showed that preheated solar drier was found more effective than inclined solar drier as well as the
sun/shade dried samples. The fruits dried in pre heated solar drier also retained some green colour. Samples were also dried in
lyophilizer. Protein (10.81%) and sugar (16.12%) content in kair samples dried in lyophilizer were comparable to those in
shade dried samples (10.74 % and 16.63%).

EFFECT OF PACLOBUTRAZOL AT ANTHESIS STAGE ON DIFFERENT PHYSIO- BIOCHEMICAL
PARAMETERS TO AMELIORATE WATER DEFICIT STRESS IN RICE

N.K. Garg"’, Chirag M.?, Vaibhav Kumar’, Kishwar Ali’, Jogendra Singh', N.K.Gupta' and Aruna Tyagi’
'Rajasthan Agricultural Research Institute, Durgapura, Jaipur

’Indian Agricultural Research Institute, New Delhi

Email : nkgargl08@gmail.com

Abstract

Rice (Oryza sativa L.) is one of the major grain cereals of the Indian subcontinent which face water-deficit stress for their
cultivation. Genetic engineering has helped in improving the drought tolerance of rice cultivars although negativepublic
opinion hSas triggered a debate preventing its further use. In lieu of genetic engineering, exogenous application of
phytohormones has emerged as an alternative approach for strengthening and improving planttolerance to drought, without
altering its genetic makeup. In recent years, use of pesticides and fungicides, such as Paclobutrazol (PBZ), has shown a
potential for improving crop drought tolerance. 100ppm dose of PBZ showed significant increase in DM, RWC,MSI, Total
chlorophyll content, CSI, ABA, Total antioxidant activity and expression of Rice Drought-responsive genes ZEP and NCED3
in contrasting rice genotypes (Nagina-22, drought-tolerant and IR-64, drought-sensitive) under drought stress. However,
decrease in GA and ABA8OX gene expression was observed under the PBZ treated plant compared to stress plant. The
present study suggests that PBZ application under water deficit stress condition could be one of the useful approaches to be
explored toward the development of simple, cost-effective and farmer-friendly technology to enhance rice yield in rainfed
areas.

VARIEGATIONS IN ARECA CATECHU L. (VAR. MANGALA AND SOUTH KANARA LOCAL)- A
CASE STUDY
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Abstract

Variegations in ornamentals crops are not uncommon however, no reports of variegations in Areca catechu L.-an
economically important plantation crop- have been made yet. In the present study we identified and characterized the palms of
Mangala and South Kanara Local populations from farmer’s gardens of Dakshina Kannada District of Karnataka that showed
variegation trait. These variant palms have variegated green and yellow stripes on nuts, leaves, leaf sheath and greener portion
of the stem. Kernel of the variegated arecanut of Mangala population was whitish (cream) compared to normal red arecanut.
The variegated arecanut of S.K. Local population have more reddish kernel compared to normal type. Variegated nuts of both
the varieties were characterized for biochemical parameters like total sugar, reducing sugar, phenolics, non-tannin phenolics
and anti-oxidant potential. In the immature variegated nuts of Mangala population, all the biochemical parameters studied
showed significantly low values compared to the normal nuts of same genotype. However, when the nuts are matured there
were no discernible or significant differences in the biochemical parameters between the variegated and normal nuts. On the
contrary variegated nuts of S. K. Local population showed higher content of total sugar, reducing sugar, phenolics and
anti-oxidant potential. Nevertheless upon ripening the differences in various biochemical parameters of the variegated and
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normal nuts vanished. Physiological parameters of variegated and normal are canut tree leaves of both Mangala and S.K.
Local populations were also recorded. The photosynthetic rate of greener portion of variegated leaves did not differ
significantly with normal leaves. Expectedly, yellow regions of the variegated leaves showed very low chlorophyll index
measurements compared to greener regions or normal leaves, hence yellow regions showed lower photosynthetic rate.
Similarly stomatal conductance of green portion and the normal leaves were high than the yellow regions of the variegated
leaves, so is the transpiration rate. Hence, stomatal resistance was low in green region of variegated and normal
leaves. Variegations in the leaves and consequently the yellow regions with less chlorophyll content reduced the transpiration
rate because of its stomatal resistance but low chlorophyll content markedly influenced photosynthetic rate too. Thirty seven
seed nuts were collected from variegated tree of S.K. Local population and were sown in nursery at ICAR-CPCRI, Regional
Station, Vittal. Out of which only two progeny seedlings showed variegation trait. The genetic, biochemical and physiological
significance of these variegations and its implications for breeding are also discussed.

FIRST REPORT OF EYE LEAF SPOT (ELS) DISEASE OF PLEOMELE REFLEXA VAR. GRACILIS
AND PLEOMELE REFLEXA VAR. VARIEGATA CAUSED BY DRECHSLERA AUSTRALIENSIS IN

INDIA
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Abstract

An eye leaf spot (ELS) disease of Pleomele reflexa var. gracilis and Pleomele reflexa var. variegata is prevalent in India.
They are very popular and hardy ornamental plants which are found mostly in Indian houses and gardens. Symptomatic can be
seen on the leaves like an eye shaped with dark brown margin and light brown in the centre. Purified fungal suspension (2 x10°
conidia/ml) was sprayed on healthy plants for the confirmation of pathogencity test. Koch’s Postulates were established. This
fungus was identified as Drechslera australiensis and is the first report of ‘eyespot disease’ on these hosts from India.

IN SITU ROLE OF PLASMID IN PHYTOPATHOGENIC BACTERIA AND PLANT DISEASE
MANAGEMENT
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