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ABSTRACT
In 19th century chemical engineers
helped to advance agricultural by inventing process to synthesize macro nutrients. With the time, challenges become
bigger, and now world agricultural zones
are facing a wide spectrum of challenges
such as stagnation in crop yields, low
nutrient use efficiency, declining soil
organic matter, multi-nutrient deficiency,
shrinking arable land, water availability
and shortage of labor due to exodus of
people from farming. Data compiled by
the UN's Food and Agriculture Organization represent that depletion and degradation of land and water pose serious
challenges to producing enough food
and other agricultural products to sustain
livelihoods, and meet the needs of the
world’s ever increasing population. Recent report of the UN suggests that by
2050, global population will reach to 9.5
billion. Nanotechnology – designing ultra

-small particles – is now emerging as a
promising way to promote plant growth
and development. This idea is part of
the evolving science of precision agriculture, in which farmers use technology
to efficiently use water, fertilizer and
other inputs. Precision farming makes
agriculture more sustainable because it
reduces waste. To meet the food demand, farmers use more chemical fertilizer that eventually affects soil health
and reduces natural resources, not to
mention potential environmental and
ecological impacts. Some crops can be
grown under artificial conditions using
hydroponic techniques, but the cost (in
energy and dollar) is approximately 10
times that of conventional agriculture.
Such systems are neither affordable nor
sustainable for the future. Therefore, it
is an urgent requirement to develop
sustainable strategies that results in
more nutritious and enhanced crop

production by minimizing the use of resources and fertilizers. In contrast to
conventional fertilizer use, which involves
many tons of inputs, nanotechnology
focuses on use of smaller quantities that
are more efficiently used. Nanoscale
particles (between 1 and 100 nanometers
in at least one dimension) have unique
physical, chemical and structural features,
which can be controlled to obtain desired
functionalities. However, environmental
health and safety aspects should also be
considered, and it is critical to determine
the toxicity/biocompatibility. In this presentation, I will discuss how better we can
use nanotechnology to produce enough
nutritious food for growing world population while ensuring soil and environmental
health challenges to realize sustainable
and precision agriculture.
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