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Introduction

Increasing demand for food supply due to rapid growth in
human population has triggered agricultural intensification
during the last few decades. For addressing the growing food
demands, agrochemicals (fertilizers and diverse pesticides) are
rigorously used in agriculture which accomplishes the gap
between food production and consumption; however,
concurrently unbalanced use of agrochemicals also cause
environmental deterioration and pose severe challenges to
aquatic and terrestrial ecosystems. Since sustainability of
ecosystem, environment and agricultural is the prime focus of
scientists and researchers, reduced throughputs of such
chemicals are crucially required by employing eco-sustainable
measures. To attain maximum agricultural output, there is an
urgent need for cautious use of natural resources and minimal
application of hazardous compounds in agriculture which are
supposed to offer potential challenges to our natural agro-
ecosystem.

Benefits and Associated Risks

Application of pesticides and fertilizers in agriculture has
several benefits which range from yield increase of agricultural
crops and soil fertility to pest management and crop protection.
Cultivated crops are challenged with several biotic (weed, insect
and pest infestation) and abiotic stresses (reduced soil fertility)
which are managed by extensive use of fertilizers and pesticide.
The application of these agrochemicals has resulted in increased
soil fertility and insect/pest management with consequent yields
of crops during the last 40 years [1]. Studies indicate that
fertilizers and pesticide use in agriculture have been
substantially increased both in developed and developing
countries in recent years for attaining maximum yields of crops
[2,3]. Nevertheless, there is a growing concern worldwide over
the use of synthetic fertilizers and pesticides in agriculture
because of their toxicity to human, environment, and
ecosystems. Major risks associated with frequent use of
pesticides and fertilizers are soil and water pollution, the
emergence of resistant strains of weeds and pests to pesticides,
ecological instability, and toxicity to the human and other
organisms [1,4]. Several reports have outlined that aquatic and
terrestrial ecosystems are at emergent risks due to the
exhaustive application of fertilizers and pesticide beside their

confirmed association with some of the human health disorders
like rheumatoid arthritis, kidney diseases, different cancers, etc.
[5,6]. It is, therefore, necessary to consider risks and challenges
posed by agrochemical application in agriculture for
safeguarding human health, ecosystem, and environment.

Responsibilities of Stakeholders

Since production of more food for meeting global food
demand of the growing population is one of the key objectives
of agro-industries, growers and policymakers for which
substantial resources and scientific investigations have been
allocated through decades; however, the accomplishment of
such objectives at the risk of environment and ecosystem cannot
be justified. While making efforts to produce more food by the
application of agrochemicals, issues concerned with human
health, environment and ecosystem must be taken into
consideration [7]. Keeping in view the long-term effects of
agrochemicals on environment and ecosystem, policymakers can
play a vibrant role in regulations to minimize the use of these
chemicals in agriculture. Growers need to adopt crop rotation
practices, use of natural fertilizers and integrated disease
management strategies which can work better in reducing
reliance on conventional fertilizers and pesticides [8].
Agrochemical industries represent one of the key stakeholders
and hence they have more shares of responsibilities to introduce
less toxic and hazardous chemicals. Alternative measures for
development and commercialization of bio-fertilizers and bio-
control agents are attractive strategies. Awareness among
farmers and the general public regarding the hazardous effect of
agrochemicals is an important factor which can stimulate
pressure build up for minimum utilization of conventional
agrochemicals.

In summary, it is well established that agrochemical utilization
in agriculture has substantially contributed to crop yields and
protection from pests. However, in parallel agrochemical
application has also noxious effects on human health, ecosystem
and environment. It seems impractical to completely abandon
the use of conventional fertilizers and pesticides in agriculture;
non-conventional approaches can significantly reduce their use
and can contribute to saving ecological and environmental
sustainability.
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