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Hon’ble Governor of Karnataka and Chancellor of the University
of Agricultural Sciences, Bangalore (UAS-B) Shri Thawarchand
Gehlotji,; Honourable Minister of Agriculture and Pro-Chancellor
of the University, Shri N. Cheluvarayaswamy ji; Vice-Chancellor
of UAS-B, Dr. S.V. Suresha; Members of the Board of Management
& Academic Council of UAS-B; Former Vice-Chancellors of the
UAS-B; Special Invitees & Guests; Parents/Guardians, dear
Graduating Students; Faculty Members,; Representatives of the
Press & Media; Ladies and Gentlemen. I am delighted and
honoured to participate in the 58" Convocation of the University
of Agricultural Sciences, Bangalore.

Congratulations to all the graduating students for your outstanding
academic performance. Today marks a memorable day in your life,
and you should be proud of all that you have accomplished. This is also
a day of great happiness for all the parents and families who have
supported you throughout your academic journey, and they share in
your success today.

I would also like to take this opportunity to commend the faculty
members, staff, and leadership of this University for their dedication
and hard work towards your academic growth. Without their efforts,
this day would not have been possible. Once again, congratulations to
all the Graduates and best wishes for your future endeavours.

University of Agricultural Sciences, Bangalore

The University of Agricultural Sciences, Bangalore is a globally
recognized academic institution committed to human capacity building,
agricultural research, and extension activities in the country.

This university has been at the forefront of and has significantly
contributed to the growth of the agriculture sector in the state of
Karnataka. Over the years, UAS-B has produced high-quality human
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resources who have made a significant impact on the agriculture sector
in India and abroad.

It is worth mentioning that UAS-B is always at the top of the rank list in
the Indian Council of Agricultural Research (ICAR)-Junior Research
Fellowship (JRF) examinations in Agricultural Sciences and Agricultural
Engineering, which is a testimony to the high quality of education and
research at this university.

The UAS-B has a high-grade accreditation rank and possesses all the
features and qualities required to become the topmost university in the
country. It is a matter of great pride and joy that UAS-B is contributing
immensely towards the development of the agriculture sector in India.

UAS-B is a highly sought-after destination for students who appear in
national-level admission tests. Every year, over 22% of the JRFs/SRF
candidates selected under the ICAR examination choose UAS-B as
their preferred institution. The commitment of the faculty towards
maintaining academic standards is reflected in the success of graduates
attempting for [CAR-Agriculture Research Scientist (ARS), [CAR-
JRF/SRF, GATE-B and other national & international-level
examinations.

I am happy to note that the faculty members are attracting highly
competitive research grants from national and international funding
agencies and industries, which have resulted in excellent research output
and high-quality infrastructure facilities. UAS-B has nominated many
professors from international universities as Adjunct Faculty members
who are actively contributing to both teaching and research endeavours.

I am happy to note that AICRP on Post-harvest Engineering and
Technology, Weed Management and Sunflower Schemes received
recognition for outstanding contributions to the development of
technologies and were adjudged as ‘the best’ All India Coordinated

University of Agricultural Sciences, Bangalore



58 Convocation Address 3

Research Projects (AICRP)-centres in the annual group meeting
organized by the respective Directorates. With the training and exposure
received from this institution, [ am confident that you are well-prepared
to face various challenges and issues in the diverse fields of agriculture.

I'would like to extend my congratulations to UAS-B for its outstanding
research accomplishments in the field of agricultural research. Since its
inception, UAS-B has introduced 321 high-yielding crop varieties/
hybrids across various crops, highlighting its contribution to the
agricultural sector. In recent years, UAS-B scientists have released
many new crop varieties, in rice, maize, browntop millet, field bean,
niger, castor, sesamum, sunflower and fodder sorghum, for cultivation
in different zones.

This University is the pioneer in developing hybrids in cotton first, and
then in rice. The University’s contribution to dryland cropping
technologies and dryland crop improvement, such as sunflower and
finger millet, is truly commendable. Since 2000, UAS-B has pioneered
the development of over 480 farming technologies, making a profound
impact on rainfed agriculture in Southern India.

It is also worth mentioning that in recent years, over 35 new technologies
have been recommended for inclusion in the package of practices, and
many patents have been granted to UAS-B. These achievements are
evidence of the exceptional quality of research and education at the
university and the dedication of its faculty and staff towards advancing
the field of agriculture.

I'am also aware that the university is revising its academic curricula,
which is a positive step towards keeping up with the changing times
and ensuring that the students receive the best possible education. am
pleased to note that UAS-B is making every effort to align its academic
activities and schedules with the ICAR guidelines. This demonstrates
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the university’s readiness to adapt to evolving topics and subjects. Given
the rapidly evolving demands of society and the need for education
systems that are tailored to these demands, academic restructuring of
agricultural education is necessary.

India’s National Education Policy 2020 (NEP 2020) has opened up
new opportunities and paved the way for introducing the necessary
changes in the Agri-education system. This policy emphasizes a holistic
and multidisciplinary approach to education, promoting critical thinking,
creativity, and all-round development of students.

The policy advocates for the reformation of higher education under the
ICAR to make it more multidisciplinary, flexible, and research-oriented.
As some of you are aware, NEP-2020 emphasizes the use of technology
in education, including online learning, to make education more accessible
and inclusive.

Iam confident that UAS-B’s vision will effectively address the crucial
issues surrounding educational reforms and make significant contributions
to the development of high-quality human resources. Quality human
resources are essential for addressing the future challenges that the
agricultural sector is poised to encounter.

Rapid Growth of Indian Agriculture

In India, agriculture is the foundation of the civilization, culture and
heritage of our country. Indian agriculture is a complex mosaic of distinct
agroecosystems, differentiated by climate, soil, and vegetation. You are
aware that half of the Indians derive their livelihood from agriculture
and allied activities.

After independence in 1947, the ICAR steered agricultural research,
education and extension. During the early years of India’s independence,
poor productivity and increasing human population pushed us to be
dependent on imports of food grains. United States of America extended
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assistance through its Public Law 480 (PL 480) scheme to India during
the early 1960s. This situation was popularly known as “Ship to Mouth ™
existence.

The growth of Indian agriculture has been quite impressive despite
several limiting factors such as uncertainties of weather, declining soil
health, diminishing water resources, and the emergence of virulent pests
and pathogens. We, through our sustained agricultural research,
transformed India into a self-sufficient and food-exporting nation in 75
years.

Our research efforts led to a multifold increase in agricultural production
from 135 million tons in 1950-51 to over 342 million tons despite
increasing abiotic and biotic stresses and deteriorating natural resources.

India is the world’s largest producer of milk, pulses and jute, and ranks
as the second-largest producer of rice, wheat, sugarcane, groundnut,
vegetables, fruits and cotton. It is also one of the leading producers of
spices, fish, poultry, livestock and plantation crops. The agricultural
efforts and achievements of India have been appreciated globally.

We are now working with a vision to make India, a developed Nation
by 2047. Food and nutritional security are one of the major challenges
to be addressed in the future. By 2047, we may have to produce more
than 400 MT of food grains with a minimal workforce.

The landscape of agriculture is fast evolving with an increased focus on
enhancing farmers’ income while meeting the agricultural demands. It is
our responsibility to feed the growing population with limited natural
resources and rapidly changing living styles of the people of India.

What Next? — Next-generation Agriculture
Focus on food production

With a population of over 1.40 billion, India is the 7™ largest country
geographically in the world with 328 M ha area. India has about
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160 M ha of arable land and experiences 15 prominent climates with
46 out of 60 soil types that exist on the earth.

About 50% of its total geographical area is cultivated which ranks it
among the top users of the land for agriculture. The quote of India’s
first Prime Minister Pandit Jawaharlal Nehru “Everything else can
wait, but not agriculture” emphasizes the importance of Indian
agriculture.

With support from policymakers, we need to look for innovative
agriculture, with careful use of natural and bioresources. The Indian
region is one of the world’s eight Centres of origin of crop plants. Many
crops originated in India; for example, 166 crop species and 320 wild
relatives of crops have originated here. Genetic diversity within each
species is also huge serving as a rich bio-resource for crop improvement.

For example, one crop, rice has diversified into at least 50,000 distinct
varieties, and one species of mango into over 1,000 varieties. Using
these diverse resources, it is possible to evolve new crop types and
transform Indian agriculture.

We need to collect, analyze and use the respectable knowledge
generated from post-independence agri-research to transform Indian
agriculture. As you are aware from your courses in this University, the
introduction, development and widespread adoption of semi-dwarf,
photo-insensitive, input-responsive and high-yielding varieties of wheat
and rice brought a transformation in the Indian food security and
agricultural economy.

This technology was the driver of the Green Revolution. However,
the situation is changing rapidly and there are many emerging challenges.
Under the ever-intensifying pressures for food, natural resources have
been shrinking and declining fast, reaching a critical level. Global climate
change is adversely affecting crops, soils, water and biodiversity
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aggravating the deterioration of the resources. Let us look for innovative
approaches and technologies to sustain food security.

Focus on nutrition

India has done well to expand food production and build up adequate
safety stocks of food grains. We have become a net food exporter,
being the ninth largest exporter of agricultural products in the world.
Our research and farmers’ acceptance of research outputs has helped
in the transition from being a food-deficit nation to a self-sufficient
food-producing country in the last 30 years.

However, we need to produce nutritionally rich food grains. We are
now confronted with the burden of malnutrition. Children and women
are particularly disadvantaged due to poor nutrition and over 15% of
the population are still undernourished.

The Government of India is working hard to address this issue of poor
nutrition. The launch of the POSHAN Abhiyan (Nutrition Mission)
focused the national agenda on nutrition. The POSHAN Abhiyaan Jan/
Andolan/ (people’s movement for nutrition) further/ intensified/ regular
monthly mass communication on/ nutrition/ behaviours.

United Nations set 17 Sustainable Development Goals (SDGs) and 12
of'the 17 goal indicators are related to nutrition. However, in India,
meeting nutritional demand would be a major challenge due to socio-
economic issues, with variations in income levels, education, healthcare,
and infrastructure across different regions and social groups. I feel
biofortification is the need of the hour. Agri-researchers and graduates
like you have a huge role to play in this area.

In India, special efforts were initiated during the 12 Plan with the
launching of a special project on the Consortium Research Platform on
Biofortification. Concerted efforts have led to the development of over
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85 varieties of crop varieties in different crops such as rice, wheat,
maize, pearl millet, finger millet etc.

I am happy to mention that special efforts are being made to popularize
these biofortified varieties and quality seeds of biofortified varieties are
being produced and made available for commercial cultivation.

For example, ICAR has also launched special programmes such as
Nutri-sensitive Agricultural Resources and Innovations (NVAR/) and Value
Addition and Technology Incubation Centres in Agriculture (VATICA)
for up-scaling the biofortified varieties through its Krishi Vigyan Kendras
(KVKs).

Focus on farmer’s income

The Government of India is working hard towards doubling farmer’s
income, as the agriculture sustains livelihood for more than half of the
country’s population. The economic think-tank at Niti Aayog has put
forth a four-point action plan to double the income of our farmers. To
enhance the income of farmers, the Government has taken initiatives
across several focus areas.

Income support is provided to farmers through the Pradhan Mantri
Kisan Samman (PM-KISAN) Scheme, crop insurance, irrigation
facilities and access to institutional credit and ensures minimum support
price (MSP) to farmers for various Kharif and Rabi crops, while also
keeping a robust procurement mechanism in place. The government
has also announced plans to convert more than 3.25 lakh fertilizer input
outlets across the country into Pradhan Mantri Kisan Samruddhi
Kendras.

Farmers’ income can be enhanced through various sources and activities.
These include increasing crop productivity, improving livestock
production, using inputs more efficiently, increasing cropping intensity,
diversifying towards high-value commaodities, getting better prices for
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their products, and shifting surplus labour away from unproductive
agricultural activities. Some of these initiatives to be successful may
require the support of the government, technology development, and
dissemination.

To conclude, it is possible to double farmers’ income in a short period
ifall stakeholders adopt a comprehensive, and multi-pronged approach.
The approach should focus on creating income opportunities and tackling
the enabling conditions necessary to achieve this goal. Investments should
be made in agricultural research and development (R&D) and
infrastructure, and also in the development of institutions and human
resources, which will indirectly contribute to profitable agriculture.

Focus on future Agri-centric multidisciplinary technologies

The field of agricultural science is constantly evolving and new trends
are emerging at a rapid pace. To stay up-to-date with the latest research
and trends, it is important to regularly consult current literature. Here
are a few recent trends in agricultural research and technology
development that are worth mentioning.

Crop Production

Precision Agriculture: Includes the integration of technology, data
analytics, and sensors to optimize various aspects of farming, including
crop yields, resource utilization, and pest and disease management.

Digital Farming: Comprises the widespread adoption of digital
technologies, including farm management software, drones, and Internet
of Things (IoT) devices, to monitor and manage agricultural activities
more efficiently.

Vertical Farming and Indoor Agriculture: Includes exploration of
innovative methods for growing crops in controlled indoor environments,
such as vertical farms and hydroponic systems, to maximize space
utilization and reduce the need for and burden on traditional farmland.
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Data-Driven Decision Making: Involves the integration of big data
analytics and machine learning in agriculture for predictive modelling,
risk assessment, and decision support systems to optimize resource
allocation and increase productivity.

Crop Improvement

Genetic Modification and Targeted Gene Editing: Involves
advancements in genetic engineering, including the use of gene editing
tools (CRISPR-Cas9), for developing crops with enhanced resistance
to diseases, abiotic stresses, improved nutritional profiles, and increased
yield.

One of the G20 Meeting of Agricultural Chief Scientists (G20 MACS)
held a special session on genome-editing technologies, focusing on their
potential contributions to food security, and adaptation to climate change,
with a particular focus on the perspective of low- and middle-income
countries.

There are attempts made by national and international research
organizations to edit the genomes of the crop to address issues such as
climate resilience (e.g., rice), disease resistance (e.g., banana, maize,
potato, rice, wheat and yam), nutrition improvement and consumer and
environmental safety traits (e.g., cassava).

Climate-Resilient Crops: The current research focuses on developing
crops that can withstand extreme weather conditions, such as drought-
resistant and heat-tolerant varieties, to address the challenges posed
by climate change.

There are research reports supporting that C, cereals (pearl millet, finger
millet and sorghum) provide advantages over rice, the predominant
kharif cereal, across multiple dimensions including human nutrition, and
water use.
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As you are aware, the Government of India has recognized “nutri-
cereals”, introduced millets in the public distribution system, and
promoted the International Year of Millets (2023). While focusing on
improving climate resilience in major crops, we need to look for less
exploited C, cereals.

Crop Protection

Biological Pests and Diseases Control: There is an increasing interest
in sustainable pest management through the use of natural predators,
biological pesticides, endophytes and beneficial microorganisms, and
other environmentally friendly methods to reduce reliance on chemical
pesticides.

We must draw inspiration from successful cases and devise innovative
strategies to manage pests and diseases while minimizing adverse effects
on agri-ecosystems. An example is the effective control of the Sugarcane
Pyrilla outbreak during 1972-73 in states like Punjab, Haryana, U.P,,
and Bihar.

This success was attributed to the strategic use of biocontrol agents,
particularly the Egg parasitoid. A similar success occurred in 1987 when
another outbreak affected sugarcane-growing states.

The use of bioagents not only brought the situation under control but
also resulted in substantial cost savings for the government. Additionally,
in 1994, the severe incidence of the pest in Karnataka was successfully
managed through the application of its potential biocontrol agent.

Natural resource management- Enriching Soil, Enhancing Life
through Soil and Water

Regenerative farming: Regenerative farming represents an approach
that helps to rejuvenate ecosystems and guarantee food security. Central
to this method is the enhancement of soil health, biodiversity, and
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resilience, emphasizing a holistic strategy that yields benefits for both
the ecosystem and farmers alike.

By fostering the cultivation of healthy soil capable of yielding nutrient-
rich produce, regenerative agriculture nurtures land improvement rather
than degradation. This, in turn, promotes the cultivation of productive
farms, fosters healthy communities, and boosts economies.

Soil enrichment: Innovative approaches in carbon sequestration to
transformative soil remediation, compaction control, erosion prevention,
and fertility management, technologies are at the forefront of redefining
sustainable farming practices.

Agroecology: A growing emphasis is currently on sustainable farming
practices that consider ecological principles, aiming to minimize
environmental impact, promote biodiversity, and maintain soil health.

Judicious use of water: We need to ensure judicious use of water in
depleting scenarios, enhancing water storage and irrigation systems.
Installing rainwater harvesting systems, building reservoirs, adopting
efficient irrigation practices and also understanding water budgeting are
the key steps.

Human Nutrition

Alternative Protein Sources: Research on exploring alternative protein
sources, such as plant-based proteins and cultured meat is being
attempted, as a response to increasing concerns about the environmental
impact of traditional livestock farming.

Post-harvest Technology

Al-guided post-harvest technologies: The use of Al-supported tools
for postharvest handling of fruits and vegetables, with a major focus on
highly perishable commodities, would be useful in reducing post-harvest
losses (which can be up to 30%).
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In the past two decades, the availability of extensive data on horticultural
production systems and postharvest handling processes has significantly
increased, thanks to the advent of innovative sensor technologies, [oTs,
and cloud-based data storage systems. We need to aim to provide
state-of-the-art data analytics and artificial intelligence in postharvest
technology.

Agri-business

Farmers and Farm Aggregation: “Aggregation of farmers” into
“Farmer Producer Organization (FPO)” provides an efficient solution
towards building scale and strengthening the livelihoods of small and
marginal farmers. However, a host of issues related to regulations;
operational & governance issues; access to the market, finance &
infrastructure are impeding the long-term sustainability of FPOs.

Simplifying and effectively communicating the formats for loan appraisal
is critical towards overcoming the constraints posed by limited access
to funding through financial institutions. Creating commercially sustainable
business models by bringing-in experienced, trained and professionally
qualified CEOs and other personnel for FPO management is a crucial
requirement.

Blockchain in Agriculture: The use of blockchain technology to
enhance transparency and traceability in the agricultural supply chain,
would help us to address issues like food safety, fraud, and inefficient
distribution.

Dear colleagues, we need to look at the challenges in a holistic way to
make Indian agriculture future-ready. The demography, food demand
and consumption, climate change and technology would be the major
drivers of Indian Agriculture.

As mentioned, we are facing several challenges in food and nutrition,
health security, environmental degradation, low productivity and low
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income, and poor water use. We must prepare ourselves to confront
these challenges.

We need to produce more food by reducing greenhouse gas emissions,
achieving Sustainable Development Goals (SDGs) and carbon neutrality.
Therefore, our future research should be on food, nutrition & income
security, and eco-friendly farming. Our emphasis needs to be on rainfed
farming in dry regions.

Climate change is already affecting the entire world, with extreme
weather conditions such as drought, heat waves, heavyrain, and floods
becoming more frequent. Other consequences of the rapidly changing
climate include rising sea levels, ocean acidification and loss of
biodiversity.

It is argued based on the scientific data that to limit global warming to
1.5°C, a threshold the Intergovernmental Panel for Climate Change
(IPCC) indicated, carbon neutrality by the mid-21* century is essential.
Carbon neutrality means having a balance between emitting carbon
and absorbing carbon from the atmosphere in carbon sinks.

To conserve our ecosystem, our attempts should be carbon-positive
to carbon-negative, climate-sensitive to climate-resilient agriculture.
We should plan for solution-oriented and project-based output-
oriented research. Well-planned thinking from the “Crop System’ to
the “Food System’ approach is needed. For better food and nutrition
security “Fork to Farm” approach is required.

I strongly advocate the ‘OSOP’ (One Scientist, One Product) approach
for achieving rapid and effective outcomes within the complicated
agricultural system. For better success, I feel collaboration with private
partners, and performance-based evaluation in all sectors would be
rewarding.
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Our predecessors have done a great job in agri-sector, we have to
take the leads and research outputs forward in a climate-smart and
eco-friendly manner. I am delighted to learn that the Government of
India is bestowing the Bharat Ratna, the highest civilian award of the
Republic of India, upon Dr. M.S. Swaminathan, recognizing his
immense contributions in the fields of agriculture and farmers’ welfare.
His visionary guidance has not only transformed Indian agriculture but
also ensured food security and prosperity in India.

Let us work together and make use of modern science and technology
such as genome editing, hologenome-based technologies, Machine
Learning and Artificial intelligence-based tools and technologies, and
nano-science and technology. I feel the application of nanotechnology
in agriculture holds immense potential to revolutionize farming practices,
enhance crop yields, and promote sustainable agricultural systems.

As research and development in this field of nano-science continue, the
potential benefits for crop yield improvement, animal health monitoring,
resource use efficiency, and environmental conservation are expected
to shape the future of agriculture. However, it is vital to consider ethical,
environmental, and regulatory aspects to ensure responsible and safe
deployment of nanotechnologies in agriculture.

Congratulations, Graduates! As you become alumni of this prestigious
University, [ want to extend my warmest congratulations to all of you
who are receiving Degrees and Medals in recognition of your academic
achievements.

This is amomentous occasion filled with emotions, pride, and a sense
of accomplishment. The convocation serves as a graduation ceremony,
allowing you to reflect on your academic output and plan for future
courses of action. Your enthusiasm and contributions have helped the
university receive several awards over the years and attract numerous
national and international collaborators for academic activities.
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The development of agriculture necessitates the use of advanced
technologies such as robotics, drones, big data management, and
regenerative agriculture. With your energy and enthusiasm, dear
graduates, many of the challenges can be addressed. The UAS-B has
contributed significantly to the basic and strategic Agri-knowledge base,
with a clear vision and national goals.

The Agri-Incubation Centre and infrastructure facilities created at
UAS-B are helping activate Agri-graduates and spark entrepreneurial
thinking in their minds. I am delighted to know that the UASB Agri-
Innovation Center, incubating more than 30 startups from the Agri &
allied sectors during the year 2023-24 to encourage budding
entrepreneurs to take up new ventures in the farming sector.

While obtaining degrees is an important aspect of education, it is crucial
to remember that the fundamental idea behind acquiring an education is
to learn and grow as a person. It is essential to develop discipline,
humility, truthfulness, and respect for others. Dear students, as we
celebrate your accomplishments today, remember that there is always
room for growth and improvement.

Once again, | extend my heartfelt congratulations to all the graduating
students. [ hope that you will find happiness in your life and achieve
great success in your chosen profession. Congratulations to all those
who received gold medals and awards today. Remember that the
process of learning should continue throughout your life. I wish you all
the best for a bright and successful career.

Lastly, I would like to congratulate the Honorable Chancellor, Pro-
Chancellor, Vice-Chancellor, and the entire faculty for successfully
organizing this 58" Convocation of UAS-B.

Jai Jawan, Jai Kisan, Jai Vigyan, Jai Anusandhan!
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Dr. Himanshu Pathak, Secretary, Department of
Agricultural Research and Education, Gol and
Director General, ICAR, New Delhi was born on
2" February, 1965 and completed his B.Sc. (Agri.)
from Banaras Hindu University, Varanasi in 1986
and M.Sc. (Agri.) in the year 1988 and then
Ph.D. in the year 1992 from Indian Agricultural
Research Institute, New Delhi. He is specialized Dr. Himanshu Pathak
in the areas of Soil Science, Climate Change and Abiotic Stress
Management.

He was the Director of the prestigious ICAR-National Rice Research
Institute, Cuttack, Odisha and ICAR-National Institute of Abiotic
Stress Management, Baramati, Maharashtra . He started his service
as ScientistatIARI, New Delhiin 1992.

Dr. Himanshu Pathak has several Post-Doctorate experiences and
International trainings in his accolade, few of them are BOYSCAST
Fellow, University of Essex, UK; Humboldt Fellow, Institute of
Meteorology and Climate Research, Germany; Visiting Scientist
IRRI], Philippines and CSIRO Land & Water, Australia. Further, he has
served in the prestigious International Institutes as resource person
for course on climate-smart agriculture and participated in more
than 70 international symposia/ conferences held in 30 different
countries.

He has more than 200 research papers, 31 review papers, 27
popular articles and 14 books to his credit. Further, he possesses
h-index of 68 and i10-index of 210 with more than 19,000 citations
in international literature. He has been identified among the top 2%
of global scientists in Agriculture by Stanford University, USA and
ranked 365" in the world and 5" in India in Plant Science &
Agronomy by Research.com.

Dr. Himanshu Pathak has been conferred with several International
and National awards, along with several recognitions. Few of them
are; Rafi Ahmed Kidwai Award of Indian Council of Agricultural
Research, Dr. N.S. Randhawa Memorial Award, NAAS, Dr. R.V.
Tamhane Memorial Lecture Award by the Indian Society of Soil
Science, etc. He is also the member for several Academic and Policy
framing bodies, and also for many professional societies.
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