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ABSTRACT
Fertilizers are the lifeblood of modern agriculture, playing an undeniable role in securing

global food production. However, an over-reliance on chemical inputs—particularly

nitrogen-heavy fertilizers—has triggered severe environmental and health crises, from

degraded soil health to contaminated water supplies. Shifting towards a balanced

application of nutrients can simultaneously optimize crop vyields, restore ecological harmony,

and safeguard public health.

INTRODUCTION

ince the dawn of the Green Revolution,
S synthetic fertilizers have completely

transformed how we grow food. By
delivering concentrated doses of essential
nutrients—primarily Nitrogen (N), Phosphorus
(P), and Potassium (K)—to the soil, these
inputs allow farmers to exponentially increase
crop yields. Without fertilizers, feeding our
rapidly growing global population would
require vastly more farmland, accelerating
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deforestation and habitat loss. However, as the
old adage goes, too much of a good thing can
be dangerous. Over the years, the push for
maximum agricultural output has led to
disproportionate and excessive fertilization.
Today, the global agricultural sector is facing a
critical turning point: finding the sweet spot
between nourishing crops and poisoning the
planet.
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Scenario of Fertilizer Usage in the Last
Decade

Over the last ten years, global and regional
fertilizer consumption has continued an
upward trajectory, driven heavily by major
agricultural economies. In India alone,
fertilizer consumption has skyrocketed from
less than a million tonnes in the mid-1960s to
roughly 27 million tonnes by the end of the
2010s (Ramappa et al., 2022).

A massive portion of this surge is dominated
by urea, which accounts for approximately
83% of the total fertilizer
consumption in the country, firmly positioning
India as the second-largest consumer of urea
globally (Ramappa et al., 2022). While recent
initiatives—such as the introduction of Neem

nitrogenous

Coated Urea—have attempted to curb
excessive urea use and improve soil health, the
overall reliance on high-volume synthetic
inputs remains deeply entrenched in modern
farming practices.

State-Wise Highest Usage of Fertilizers

Within India, the intensity of fertilizer usage is
highly skewed, reflecting regional disparities
in crop choices, irrigation availability, and
farming practices. States heavily invested in
water-intensive  crops like paddy and
sugarcane naturally exhibit much higher

consumption rates.

Historically, the northern states—spearheaded
by Punjab and Haryana—have recorded some
of the highest per-hectare fertilizer application
rates in the country. Punjab, famously known
"breadbasket of India,"

intensive inputs to maintain its lucrative

as the relies on
wheat-rice cropping pattern. Meanwhile, states
in the South and West, such as Maharashtra
and Karnataka, have also shown significant
growth in their total fertilizer intake over the
past decade, heavily driven by commercial
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crops (Ramappa et al., 2022). Conversely,
many eastern and northeastern regions operate
with a much lighter chemical footprint,
highlighting a massive inter-state imbalance.

Need for Balanced Use of Fertilizers

Plants, like humans, require a balanced diet to
thrive. The ideal, scientifically recommended
consumption ratio of N: P: K for Indian soils is
widely considered to be 4:2:1. Unfortunately,
reality paints a very different picture. Recent
data shows that the national average ratio has
increasingly drifted to roughly 7.2:2.9:1,
showcasing a massive and disproportionate
bias toward nitrogen (Ramappa et al., 2022).

When farmers apply

nitrogen (usually because urea is heavily

disproportionately
subsidized and cheap) while neglecting

phosphorus,  potassium, and  essential
micronutrients, the soil's natural chemistry is
disrupted. Balanced fertilization is not just
about reducing chemicals; it is about providing
crops with the exact ratio of nutrients they
require for optimal growth, ensuring long-term
soil fertility, and preventing the depletion of

inherent soil organic matter.

Harmful Effects of Excessive Use of

Fertilizers

When chemical fertilizers are applied above a
specific threshold, they stop acting as plant
food and become potent environmental
pollutants (Bisht & Singh Chauhan, 2021).
The consequences of this over-application are
far-reaching:

e Water Contamination: Nutrients that are

not absorbed by crops inevitably wash off
This
agricultural runoff, loaded with nitrates and

into the natural environment.

phosphates, degrades the water quality of
rivers and lakes. In some regions, nitrate
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bodies
exceeded recommended safety limits by
30% to 50% (Zeeshan et al., 2024).

concentrations 1in water have

e Eutrophication: The influx of excess
nutrients into aquatic ecosystems triggers
hyper-eutrophication, leading to toxic algal
blooms that suffocate aquatic life and
decimate biodiversity (Zeeshan et al.,

2024).

e Human Health Risks: The infiltration of
agricultural chemicals into human food and
water supplies poses severe health threats.
Prolonged exposure to nitrate-contaminated
drinking water has been linked to a 20%
increased risk of methemoglobinemia in
infants (often called "blue baby syndrome")
and elevated risks of gastric and colorectal
cancers in adults (Zeeshan et al., 2024).

Advantages of Balanced Use of Fertilizers

Correcting the imbalance and moving toward
judicious nutrient management unlocks a host
of benefits for both the

environment:

farmer and the

1. Sustainable Yields: Providing the right
mix of nutrients ensures that crops grow
healthier and more resilient to pests and
diseases, stabilizing yields without the need
for constant chemical escalation.

2. Financial Savings: By eliminating the
wasteful application of unneeded nitrogen,
farmers can significantly reduce their input
costs, thereby increasing their net economic
returns.

3. Environmental Protection: Balanced
nutrient application dramatically minimizes
the amount of "excess" nitrogen and

phosphorus that leaches into groundwater.

4. Soil Longevity: Proper nutrient

management—especially when integrated
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with organic alternatives—helps maintain
soil structure, boosts microbial biomass,
and ensures that the land remains arable for
future generations.

CONCLUSION

Fertilizers have undeniably saved millions
from starvation by allowing us to maximize
the output of our limited agricultural land.
However, the brute-force approach of pumping
endless synthetic nitrogen into our soils is a
rapidly expiring strategy. The path forward
requires precision, education, and policy
reform. By embracing the balanced use of
fertilizers, we can safeguard our precious
water resources, protect human health, and
ensure that our farmlands remain fertile and
productive for centuries to come.
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