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Agriculture has remained an integral part of the socioeconomic fabric of rural India since time immemorial and
also occupies centre stage in Indian economy as it sustains
livelihood of over 70 per cent of the rural households and
provides employment to over 60% of the population. Despite
wide variations in growth performance during last six decades
after independence, which is primarily due to the subsistence
nature of farming in India and the sector’s heavy dependence
on monsoon, the country has witnessed several innovations in
agriculture. One of the most evident -“Green Revolution” was
brought out by a science-led synergistic extension approach
capitalizing genetic potential, irrigation, fertilizer, appropriate
policies and farmers’ hard work. This innovation accelerated
the growth in agriculture sector and led to an unprecedented
transformation in the development of our country. The
increased agricultural productivity, rapid industrial growth and
expansion of the non-formal rural economy resulted in higher
per capita GDP, ensuring food security of the nation. However,
continuing to secure such gains is becoming a major challenge
especially in the context of growing population which is
touching 1.3 billion, declining factor productivity, deteriorating
natural resources, impact of global climate change and above
all a fatigue in the existing research and extension system that
largely operates in the public sector.
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A. The Challenges Ahead
(i) Food Demand vs Small Farm Holdings:
Both research and development and innovations by farmers
had enabled India harvest record foodgrain production of 265
million tonnes in 2014, which later got declined to around 252
million tonnes in 2016 due to two consecutive droughts. By 2030,
we would need to produce 70 per cent more food grains than what
we are producing today, that too while facing multiple challenges
like depleting water resources, diversion of human capital from
agriculture, shrinking farm size, soil degradation, indiscriminate
and imbalanced use of chemical inputs and overarching effects
of changing climate. A consistently low investment over last
two decades in agricultural research for development (0.3% of
agricultural GDP) further complicates the problem. Therefore,
ensuring the availability of and economic access to food, in both
quantity and quality (nutrition), for the poorest of the poor in
the country remains a daunting challenge. In this direction, the
‘GCARD Road Map’ developed through interaction of diverse
stakeholders from around the world in Global Conference on
Agricultural Research for Development held in Montpellier, France
in 2010 highlighted an urgent need for reorienting Agricultural
Research for Development (AR4D) globally, especially to address
the needs of resource-poor smallholder farmers and consumers.
It also envisages a major paradigm shift towards farming system’s
research with greater thrust on “Innovations for greater impacts on
small holder farmers” requiring partnerships among stakeholders
and their capacity building.

(ii) Natural Resource Degradation and Climate
Change:
The ever increasing population growth is interlinked with fast
declining and degrading land, water, biodiversity, environment
and other natural resources which are around 3-5 times more
stressed due to population, economic and political pressures in
India compared to the rest of the world. The country has already
reached the limits of land available for agriculture and hence
very limited scope exists for horizontal expansion. Inefficient use
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and mismanagement of production resources, especially land,
water, energy and agro-chemicals, has vastly reduced fertility and
damaged our soil health. In Indo-Gangetic Plains, the food bowl
of India, soil organic carbon is invariably less than 0.5% which is
just not sustainable. Today, soils are both hungry and thirsty. To
a greater extent, lack of political will and appeasement policies to
provide free or relatively cheap inputs like seeds, fertilisers, water,
energy etc. have further exacerbated the problem.

B. Opportunities to Harness
(i) Innovations in Natural Resource Management:
One of the main causes of slow growth in agriculture
is relatively poor dissemination of emerging technologies
relevant to the needs of smallholder farmers. Innovations in
agriculture are needed to meet the major challenge of increasing
resource scarcity and bring in structural transformation in the
socioeconomic context, so as to reduce cost on inputs on one
hand, and improve the livelihood of resource poor smallholder
farmers on the other. Therefore, in order to liberate the nation
from hunger and poverty, while sustaining existing natural
resources, the policy makers will have to have a renewed thrust
and commitment for additional funding (almost three fold -1.0%
of agricultural GDP) for agricultural research for development
(AR4D). Without this, the task of achieving inclusive growth and
development will remain quite elusive.

(ii) Strengthening Collaboration and Partnerships:
It is well known that Green Revolution was an outcome of
partnership between National Agricultural Research System
(NARS), International Research Centres like CIMMYT and IRRI,
and extension system including progressive farmers. Regional
and global networks and partnerships for knowledge sharing
and enhanced capacity development of different stakeholders
is a must for outscaling innovations in similar ecologies. It has
been increasingly realized that under the changing scenario of
production to consumption, the linear approach in technology
development and deployment will not serve the purpose to
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address the new Sustainable Development Goals (SDGs).
Therefore, for inclusive growth in agriculture through large scale
uptake of new technologies, a major paradigm shift is needed from
R&D to AR4D, involving greater participation of all stakeholders.
The past experiences from the regional organizations/programs
like Asia-Pacific Association of Agricultural Research Institutions
(APAARI), SAARC, ASEAN, Rice Wheat Consortium (RWC),
Cereal Systems Initiative for South Asia (CSISA), etc. have
revealed that regional partnerships are very important to catalyse
faster adoption of new technologies mainly through sharing of
success stories around good agronomic practices (GAP).

(iii) Linking Research with Extension:
In the present context, the agriculture sector has to be more
scientific oriented and technology driven. Our research should be
sensitive to local needs and meet the aspirations of both farmers
and consumers. There should be closer working relationship
between research and extension organizations. The scientists
involved in basic, strategic, applied and adaptive research,
together with subject matter specialists, extension workers and
farmers, should be seen as an integral component of knowledge
dissemination and agricultural advisory system. The interface
between research and technology transfer is indeed very critical
for converting outputs into outcomes. In fact, we need to link
“land-to-lab” and “villages to institutions”. This would require
a paradigm shift from “top down” to “bottom up” approach for
technology generation, refinement and adoption.
Furthermore, research agenda of the institutions should be
better organized for technology development and its dissemination.
For agricultural research to make an impact, there must be strong
linkages among researchers, extension agencies, farmers and
other stakeholders. In all the institutions, the technology transfer
programs need to be an integral part of technology development
in order to empower farmers with proper knowledge. Accordingly,
the farmer participatory research has to be given major focus
henceforth.
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(iv) Empowering Women for Inclusive Growth:
It is well recognised that women empowerment is quite
important for both agricultural growth and household nutrition
security. Globally, about 43 per cent women are engaged in
agriculture. In India, 60 per cent of farming operations are
performed by women. Therefore, agriculture can be a primary
driver for the empowerment of women. Innovations improve
their work efficiency but would also ensure overall household
development and nutrition security. However, women in
agriculture are invariably deprived of access to agricultural
knowledge, credit, technology to overcome their drudgery and
market related services. Often, they are deprived of their rights to
land and resources. All these adversely impact their performance.
The State of Food and Agriculture Report of 2010-11 by FAO has
already indicated that reducing the gender gap between male and
female farmers could raise yields on farms by almost 20-30 per
cent. As a consequence, it is expected that engendering agriculture
would lead to reduction of undernourished people globally by
12-17 per cent. This in turn would translate into 100-150 million
fewer hungry people. Hence, technology generation relevant to
women farmers and its adoption should become an important
agenda for future agricultural growth as was recommended by the
first Global Conference for Women in Agriculture (GCWA) held in
New Delhi from Mrach 13-15, 2012.

(iv) Retaining Youth in Agriculture:
The ageing population of farmers and declining interest
among rural youth to take up agriculture as a profession are
challenges for agricultural sustainability not only in India but also
in other countries of the world. A large section of youth invariably
prefers to migrate to cities to seek employment, especially
the Government jobs. Hence, a major challenge today is how
to retain youth in agriculture, which certainly cannot be left
unaddressed. The declining interest of rural youth in agriculture is
directly related to existing poor physical amenities, socioeconomic
conditions and lack of enabling environment. Economic factors
such as low paid employment, inadequate credit facilities, low
profit margins, and lack of insurance against crop failure are also
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discouraging youth to get engaged in agriculture. Social factors
include public perception about farming, especially the parental
desire that their children should opt out of agriculture are also
the reasons for choosing occupation other than agriculture.
Environmental issues include poor soil health, non-availability
of water for irrigation and climate change. Concerted efforts are
thus needed to stimulate their interest further by expanding their
horizon and understanding of secondary and speciality agriculture
for enhanced income and avoidance of risk factor in agriculture.
Proper incentives for their involvement in agricultural education,
research and extension and by linking them to the expanding
markets will, therefore, have positive effects in attracting youth in
agriculture.
Earlier, seed, pesticide, fertilizer and farm machinery were
the only potential sectors to employ agricultural graduates/rural
youth. Now new opportunities are emerging in IT linked agri extension, seed technology, biotechnology, food processing, cold
storage, packaging, supply chain management, insurance and
farm credit. Private sector and NGOs are also engaging now the
rural youth. In this context, greater thrust on vocational training
of youth (including female) is urgently needed for relevant
skill acquisition, greater confidence building and to serve as
‘Technology Agents’ to provide efficient knowledge/service on
custom hire basis. It is high time that all out efforts are made at
all levels to engage youth in multifarious activities around ‘Plough
to Plate’ so as to make farming both attractive as well as lucrative
profession. Knowledge based agriculture around secondary and
speciality agriculture can obviously enhance opportunities for
additional income for the youth. Peri-urban agriculture, contract
farming, protected cultivation, establishment of self help groups
or producer companies offer additional opportunities for youth to
remain in agriculture.

C. Future Road Map: Need for a Paradigm Shift
The Success of Green Revolution was mainly due to holy
alliance between researchers-extension specialists and farmers,
backed by enabling policy environment. The technology

6

dissemination approach adopted in the past was top-down
and centered around individual farmers. Faster adoption of
technology was also on account of miracle seeds of wheat and
rice, promoted largely by the public extension system which over
the years has become relatively weak as well as complacent.
On the contrary, new innovations around natural resource
management require bottom-up approach, involving farmers
participation, while ensuring confidence building among farming
communities to take risk and make agriculture more scientific and
resilient. In the process, sharing of knowledge on good agronomic
practices (GAP), without dissemination loss, and incentives for
critical inputs becomes highly crucial to achieve future successes.
Also partnership among key stakeholders becomes essential to
promote growth in agriculture. In the process, care is also needed
to overcome complacency that has crept in the public extension/
advisory services. Also, a paradigm shift is needed from present
national agricultural research institute (NARI) system to that of
the national agricultural research and extension system (NARES).
This would require active involvement of stakeholders such
as farmers, NGOs, private sector, scientists and policy makers.
Another paradigm shift has to be in the extension approach
towards translational research in order to ensure outscaling of
innovations for greater impact on both higher productivity and
income. In this context, extension approach has now to be around
farming communities rather than individual farmers. Also, Natural
Resource Management (NRM) related innovations would require
more lead time to assess the impact on farmers fields, unlike
the impact of high yielding varieties on crop productivity. This
obviously throws a new institutional challenge for needed reforms
in our existing extension system, which is mostly dependent on
public organizations. Role of private sector, especially through
involvement of youth and gender in agriculture, becomes most
relevant in the present situation. Hence, empowering youth (both
men and women) through vocational training and building a
cadre of ‘Technology Agents’ to provide technical backstopping
as well as custom hire services to the smallholder farmers will
go a long way in liking research with extension for accelerating
agricultural growth. In other words, we need to link now ‘land
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with lab’, the ‘village with institute’ and ‘scientists with society’
to ensure faster adoption of resource saving technologies that
would benefit both producers and consumers. In the process,
the Agriculture Technology Agents will become “job creators and
not job seekers” and provide on farmers’ door steps the best
technologies as well as quality inputs. Another strategy could be to
create ‘Agri-clinics’, where technology agents could join hands to
ensure single window system of advisory services so that farmers
need not run from pillar to post. In fact, a good farmer is more
knowledge hungry and not so much dependent on government
subsidy. Once convinced, the farmer is willing to take risk and
invest in adopting new innovations.

D. The Way Forward
Agriculture in India must liberate the region from twin
scourges of hunger and poverty and that of malnutrition of
children and women. The nation must continue to feed the
increasing population with adequate food supply. Accelerated
science and innovation-led agricultural growth must be inclusive
and should address the needs and aspirations of resource-poor
smallholder farmers in the country. Under the growing challenges
of resource degradation, escalating input crisis and costs with
overarching effects of global climate change, the major gains in
food production would largely depend in future on a paradigm
shift from integrated germplasm improvement to that of integrated
natural resource management. The future AR4D efforts by NARS
must now be reoriented towards farming system’s approach
ensuring farmers’ participation. Also, we need to employ more
innovative ways for effective dissemination of knowledge and lay
greater emphasis on outscaling innovations for needed impact on
livelihood of small holder farmers. Henceforth, ‘Farmer First’ be
our goal so as to bridge the income divide between farmers and
non-farmers and benefit equally the producers and consumers.
To ensure this, the developing countries like India must enhance
their investments (almost triple) in AR4D in order to address
effectively the emerging challenges and ensure food, nutrition
and environmental security.
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